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TRPSE EXPERIMENTS, IT I8 TRUE, ARE XOT EARY; STILL THEY ARE IN THE POWER OF EVIRY
THINKING HUSBANDMAN. HE WHO ACCOMPLISHES BUT ONE OF HOWKVER LIMITED APPLICATION, AND
TAKES CARE Tu REPORT IT PAITHFULLY, ADVANCES THE SCIRNCE, AND, CONSRQURNTLY, THE PRAC-
TICR OF AGRICULTURR, AND ACQUIRES THEREBY A RIGHT TO THX GRATITUDE OF HIS FELLOWR, AND
©OF THOSE WHO COME APTER. TO MAKE MANY SUCH I8 BRYOND THE POWER OF MOST INDIVIDUALS,
AND CAXNOT BE EXPECTED. THR FIRST CARR OF ALL SOCIETTES FORMED FOR THE IMPROVEMENT
OF OUR BCIENCE SHOULD BE TO PREPARE THE FORMS OF STCH EXPERIMENTR, AND TO DISTRIBUTR
THE EXECUTION OF THESE AMONG THRIR MEMBXRS,

VYON THAER, Principles of Agriculture,
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Introduction.

THE history of a field laid down to permanent grass nearly
thirty years ago, which has been mown for hay every year from
the commencement, and of which the particulars, both of the
manures applied and of the produce removed, have been recorded
for the last twenty-three years, cannot fail to be of interest;
especially at the present time, when the subject of permanent
grass is receiving so much attention.

The land in question forms part of the Rothamsted Estate,
and it had previously been under arable culture. In 1856 about
two acres were fenced off, and let to Dr. Gilbert, who wished
to have some grass-land near his house. The soil is very similar
to much of that of Rothamsted and the neighbourhood; the
surface being a heavy loam, with a few feet of reddish-yellow
clay subsoil mixed with flint stones, and chalk below. In some
parts of the parish the subsoil flints are so abundant that they
are sifted out and sold in large quantities for road-making, &c.
It is probable that Dr. Gilbert’s field has a more gravelly subsoil
than the portions of the farm at a higher level, and that it is,
therefore, somewhat less suitable for permanent pasture. He
decided to sell hay every year; and, as he kept no stock, he de-
pended entirely upon purchased manures.
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2 The History of a Field newly laid down to Permanent Grass.

In 1856 barley, and grass seeds costing 32s. per acre, were
sown. The standing crop of barley was sold by auction for
51. 10s. per acre; but the grass seeds failed. Barley, and grass
seeds to the same value, were again sown in 1857. The barley
was sold by auction for 5. 17s. 6d. per acre ; but the grass seeds
again failed. Red clover was sown in 1858. It yielded a small
crop that year, which was made into hay and sold for 4. 5s.,
equal to 21. 2s. 6d. per acre; and in 1839 the growing crop of
clover was sold for 5l. per acre.

After the removal of the clover, grass seeds were again sown,
and this time succeeded. In 1860 and 1861 artificial manures
only were applied. It was found that under this treatment
leguminous herbage was very scanty; and in 1862 some alsike
and Dutch clover were sown, and a heavy dressing of dung, at
the rate of 11 tons 17 cwts. per acre, was applied, with a little
superphosphate and nitrate of soda in addition. In 1863 dung
was again applied, at the rate of 4 tons 13 cwts. per acre; but
in 1864 and 1865 artificial manures only, consisting of super-
phosphate, nitrate of soda, and a little sulphate of potash, were

used.
The Economical Results.

From this time more attention was paid to the field. The
object was to endeavour to maintain the character of the herbage,
and at the same time to obtain as large crops of hay as was con-
sistent with the maintenance of this condition. It was sought
to maintain the quality by means of dung, and to secure full
quantity by the use of artificial manures in addition, which con-
sisted of superphosphate, and sulphate of potash, with guano, or
nitrate of soda, or both, as nitrogenous manure. After the first
few years the general plan adopted was to apply two or some-
times three trucks of London dung every other year, but occa-
sionally it was applied only every third year; artificial manures
were, however, with one or two exceptions, applied every year.

The following Table (1.) shows the amounts of dung and of
the different artificial manures applied, also the amounts of hay
removed, per acre, in each of the 23 years 1866-1888 inclu-
sive; and the summary at the bottom gives the average amounts
per acre per annum, both of manure applied and of hay sold,
over the first 8 years 1866-1873, the second 8 years 1874-
1881, and the third period of 7 years 1882-1888 ; also the average
over the whole period of 23 years.

Referring here to the average results only, the figures in the
bottom division of the Table show, that the amount of dung
applied averaged 2 tons 10 cwts. per acre per anpum over the
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4 The History of a Field newly laid down to Permanent Grass.

Hence the quantity was reduced, until it is now found that, with
the amount of dung and of artificial mineral manures used,
about two-thirds of a cwt. of nitrate of soda per acre per annum
is sufficient to yield as full a crop as can be obtained without
reducing the bottom herbage, and therefore the quality of the hay.

It is seen that, under the above conditions as to manuring,
the amount of crop has increased from an average of 1 ton
8 cwts. per acre per annum over the first 8 years, to nearly
1 ton 14 cwts. over the second 8 years, and to nearly 2 tons
4 cwts. over the third period of 7 years; the average over the
23 years being 1 ton 14§ cwts. of hay per acre per annam.

It is obvious, therefore, that the condition of the land has
gradually improved. It may be added that, in 1888, in conse-
quence of the luxuriant second growth, a second crop was, for
the first time, taken. It amounted to 1 ton 4} cwts. per acre,
and the first and second crops together amounted to 3 tons
1 cwt. Purchased dung, at the rate of 9 tons per acre, has,
however, since been applied. The amount of the second crop is
not included in the record of produce given in Table I., which
relates to first crops only.

TaBLE II.—BALANCE SHEET.
Arerage per aore per annum, 23 ycars, 1866-1888. .

£ d

8 tons 8 cwts, purchased dung, including carriage, cartage, and *
spreading, at 7s. 6d. per ton . . . . . . .15 8
61 1bs, superphosphate, at 5s. per cwt. . 0 2 90
46 1be, sulphate of potash, at 16s. per cwt. . 0 6 2
26 1bs, guano, at 11s. percwt. . . . 02 ¢
91 1bs. nitrate of soda, at 16s. per cwt. 013 0
Total for manures .2 911
Rent (as arable), tithe, and rates . . .11 0O
Harrowing, rolling, and occasional labour . . 010 0O
Total « . . . .4 911
1 ton 14§ cwta. of hay sold, at 4/. per ton . 618 ¢
Balance o . . . . 2 8 7

In attempting to make out a balance-sheet of the results, it is
impossible to be strictly accurate, owing to the number of years
over which the operations have extended, and the great fluctua-
tions which have taken place in the prices both of the manures
used and of the produce obtained during the period. As to the
expenses of hay-making, they may be considered as set against
the rent obtained for feeding the after-grass, as this fully or
more than paid the cost. Adopting an average price of 41. per
ton for the hay, of 7s. 6d. per ton for the dung spread on the
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The History of a Field newly laid down to Permanent Grass. §

land, which is as nearly as possible the average of the actual
cost, and taking the artificial manures at about the average
price actunally paid, which, however, is higher than they can be
purchased for at the present time, Table II. (page 4) gives the
estimated outlay and money return per acre per annum over
the whole period.

It is obvious, from the results given in Tables I. and II.,
that a good permanent grass field has been formed from this
arable soil, not only without loss, but with some profit. Much
of the success is doubtless due to the purchased town dung,
and to the comparatively little cost of cartage, owing to the
proximity to the railway station, which is only about half a mile
distant.

Constituents supplied in the Manures, and removed in the Crops.

It will be desirable, in the next place, to endeavour to arrive
at an estimate of the amounts of some of the more important con-
stituents supplied in the manures, and removed in the crops.

With regard to the composition of the dung applied, we
have to found an estimate from a consideration of the composi-
tion of ordinary farmyard manure, and of the difference in the
conditions of the production of such manure and of that obtained
from town stables.

In our estimates of the average composition of farmyard
manure, we have taken into consideration the resalts of actual
analyses made by Boussingault and by the late Dr. Voelcker;
and we have also calculated the composition of such manure on
the basis of the quantity of straw and of foods which, in an
ordinary four-course rotation, with some import of cake, will go
to make up a yard of dung. The estimate so arrived at is, more-
over, controlled by actual analyses of good box dung, made in
experiments at Woburn many years ago.

Of purchased town dung, however, so far as we are aware, no
analyses have been made. It might be argued that, as straw
is expensive, town manure would be richer in excrementitious
matters than farmyard manure. On the other hand, the smaller
quantity of straw used would allow more of the liquid manure
to pass into the drains. It may also be-observed that maize,
which is so largely used as horse food in towns, contains less
nitrogen, and less phosphoric acid and potash, than the average
of the cake and corn used as food on the farm. Farther, whilst
the greater part of the farmyard manure is produced by animals
which live in the sheds, or boxes, or yards, and deposit the
whole of their excrements there, the horses in towns are out of
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6 The Hislory of a Field newly laid down to Permanent Grass,

the stable for some hours daily. Upon the whole, therefore
there does not seem to be conclusive ground for supposing that
town dung is very much richer than ordinary farmyard manure.

So far as the nitrogen is concerned, however, the estimates
given below are based on the same percentage as we assume for
farmyard manure, namely 064; and also on the alternative
assumption of 0-80 per cent. In reference to this point it may
be added that the average of determinations made at Rotham-
sted, in eight samples of box-dung made at Woburn, was 0-736
per cent.

Table III. (opposite) gives approximate estimates of the
amounts of nitrogen, phosphoric acid, and potash, in the manures
applied, and in the crops removed, assuming average percentages
of those constituents in the manures and crops as follows:—
Percentage of nitrogen : in the dung 0-64 or 0-80, in the guano
120, in the nitrate of soda 15°5, and in the hay 1:5. Percentage
of phosphoric acid: in the dung 0-23, in the superphosphate
16-0, in the guano 12-0, and in the hay 0-4. Percentage of
potash: in the dung 0-53, in the sulphate of potash 50-0,in the
guano 25, and in the hay 1-6.

First as to the nitrogen :—1It is seen that, even adopting the
lower percentage of nitrogen in the dung, the calculations show
more nitrogen supplied in the manures than removed in crops
over the first, the second, and the total periods, but rather less
over the third period. The details show that the amount of
nitrogen supplied in the dung was higher in each succeeding
period; but that supplied in artificial manures was only about
half as much over the third as over either of the preceding
periods; whilst the amount removed in the crops gradually in-
creased from 47 lbs. per acre per annum over the first period,
to 57 lbs. over the second, and 724 lbs. over the third period.
Nevertheless, as already said, there is, over the total period
of 23 years, an excess of nitrogen supplied in manure, which,
as the Table shows, amounted to an average of 7-9 lbs. per acre
per annum.

Adopting the higher percentage of nitrogen in the dung,
however, there is an excess supplied in manure, compared with
that taken off in crops, over each of the three periods; and the
excess amounted to an average of about 20 lbs. (20-1), per acre
per annum, over the 23 years.

Next as to the phosphoric acid:—The estimates show an
excess supplied in the manure over that taken off in crops, over
each of the three periods, and an average excess of 14-9 lbs.
per acre per annum over the 23 years, In fact, over each
individual period, and the total period, the dung alone is esti«
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The History of a Field newly laid doun to Permanent Grass. 7

TaBLE IIT.—N1TROGEN, PHOSPHORIC ACID, AND POTASH, SUPPLIED
IN THE MANURES, AND REMOVED IN THE HAY-CROPs,

Quantities per Acre per Annum.

l Per acre per annum

Nitrogen
| Avoss | Avomo (FEIROT potaan
per cent. | per cent,
; in dung I in dung |‘
8 years, 1866-1878.
Ibs, Tbs. Tbs, bs.
Indung . . . P S 358 448 12-9 297
Insuptrphoepbate e e s e e e e — —_ 38 —_
Insnlphateofpomh v e e v e e — - — 80
In guano . . ce s e e s s 79 7 .
Inmxrat.eofsoda c e e e e e 11°5 115 - —

Total , . . . . . .| 6562 | 642 || 246 393

In hay removed . . . . . . . 471 47-1 12:6 502
More (+), or less (—), in manure than

incrops . . . . . . . . . +81 | +17:1 | +121 | -109

8 years, 1874-1881,
Indung . . e e e e e 54°1 67°7 | 194 448
In superphosphate c e e e e e e _— —_ 162 —_
In sulphate of potash . . ., . . . —_ — — 325
Ingunano. . . . . . « . ¢ . | 1-0 10 ’ 1-0 02
In nitrate of soda . . . . . . . . 202 | 202 — -
Total . . . . . . .l 763 889 I 366 776

Inhayremoved . . . . . . . .| &70 570 || 1569 60'8
More (4 ), or less (—), in manure than

incrops. . . . . . . . . .. +183 | +319 i +214 | +167

7 years, 1882-1888.

In dung . . . . . .. .. 616 719 207 | 477
In snperphosphate c e s e e e s - — 91 —
In sulphate of pota.sh “ e e e e — - — 285
In guano . . s e e e e e 0 0 0
In nitrate of soda . . . . . . coLj 104 104 ) — —
Total . . . . . . . 680 823 29-8 762
In hay removed . . . e e e . 72-4 724 { 19-3 772
More (+), or less (—), in manure than |
incrops . . . .. .. .. —4¢| +99 ! 4106] —10
Total period—23 years, 1866-1888,
In dung . . s e e e e e e 488 610 || 175 404
In mperphosphate e e e e e e — — 98 —
In sulphate of pota.sh e e e e — - | = 23-0
In guano. . . e e e e e e 31 31 ' 381 07
In nitrate of soda . e e e e e e . 14-2 142 ¢ — —
Total . . . . . . .| 661 | 783 | 404 | &+l
In hay removed . . . R 582 582 | 1656 62:1
More (+), or leas (— ),mmannrethan |
inerops. . ., . . . . . . +79 | +201 i +149 +20
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8 The History of a Field newly laid down to Permanent Grass.

mated to supply more phosphoric acid than was removed in the
crops; and, taking the dung and artificial manures together,
there was, taking the average of the whole period, nearly twice
as much supplied in manure as removed in the crops.

Lastly, as to the potash :—It was only over the second period,
when the largest amount of artificial potash-manure was em-
ployed, and when the hay crops had not reached their maximum,
that the calculations show an excess of potash supplied in
manure. Over the first period there was a considerable, and
over the third period there was a slight, deficiency of supply.
It is further of interest to observe that over neither period was
the dung alone estimated to supply anything like the amount
of potash removed in the crops; whilst over the whole period it
did not supply two-thirds as much as was removed in the hay.
Taking the whole period of 23 years, there is, in dung and
artificial manures together, an average of only 2 lbs. more potash
supplied per acre per annum than was taken off in crops.

The calculations show, therefore, that the manures supplied
considerably more nitrogen and phosphoric acid, but only about
as much potash, as the crops removed.

It is seen that the estimates for the whole period show an
average of 58-2 1bs. of nitrogen, 155 1bs. of phosphoric acid, and
62-1 1bs. of potash, removed in the crops, per acre per annum.
On this point it may be stated that the Rothamsted experiments
on the continuous growth of grass without manure have shown
that, in first crops of hay alone, more than 30 lbs. of nitrogen,
and nearly 30 lbs. of potash, are, on the average, annually re-
moved in the crops so grown for many years in succession on
the Rothamsted soil ; and it is to be supposed that something
like these amounts would be available to the growing grass
crops under consideration.

Upon the whole, it may be concluded that, under the con-
ditions of manuring provided, there would be accumulation
within the soil both of nitrogen and phosphoric acid, though
but little, if any, of potash. Indeed, the results afford a forcible
illustration of how great is the exhaustion of potash when hay
is sold, and how importaut it is that there should be adequate
return either in dung or in artificial manures.

It has to be borne in mind, however, that whilst neither
phosphoric acid nor potash is subject to any appreciable or
material loss by drainage, the nitrogen of manures is subject to
such loss. In the case of artificial nitrogenous manures, such
as smmonia-salts and nitrate of soda, the loss may sometimes
be very considerable when they are applied to arable land, when
there 1s no crop actively growing, and in wet seasons when
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The History of a Fleld newly laid down to Permanent Grass. 9

there is much drainage. Under similar conditions, there may
also be more or less loss from the soluble nitrogenous portion of
dung. It is probable, however, that, in the case of the mixed
herbage of grass-land, with a great variety of plants, having
widely different root-ranges and habits of growth, and with vege-
tation going on to a greater or less extent almost the whole year
round, there will be much less loss of nitrogen by drainage, even
from artificial manaores, than when they are applied to arahle
land—especially when such small quantities are used, anu at
the commencement of the active growth of the season, as in the
case now under consideration; whilst it may be doubted whether
there will generally be any material loss of nitrogen by drainage
from farmyard manure or town dung applied to grass-land. But
when dung is applied in excessive quantities to arable land, or to
soil which becomes water-logged and is not sufficiently aérated,
there may be more or less loss by the evolution of free nitrogen.

Changes within the Soil in the Formation of the Meadow.

Before discussing the experimental results obtained, relating
to the changes which have taken place in the condition of the
land during the formation of this particular meadow, it will be
well to direct attention, in general terms, to the main distinctions
between the soil of arable land and that of permanent grass.

If we examine arable land after the removal of a grain crop,
we find that the amount of roots left in the soil is very small.
Thus, in a case in which a large crop of barley had been grown,
four samples of soil were taken, each 12 inches square and
9 inches deep, and from each the roots were very carefully sepa-
rated. The calculation of the results showed an average of only
536 lbs. of roots per acre in the surface-soil to the depth of
9inches. Of above-ground residue, or stubble, there was on the
average 1,104 lbs. per acre. The nitrogen in the stubble and in
the roots of the surface-soil, taken together, amounted to only
about 8} lbs. per acre. Where, in the same field, clover had
grown, there wag, on the other hand, an average of 8,107 lbs., or
nearly 1 ton 8 cwts. of roots per acre, in the first 9 inches of
depth ; and there was 2,669 1bs., or nearly 1 ton 4 cwts., of ahove-
ground residue; and the nitrogen in the two together was more
than 90 1bs. per acre. There was, besides, a greater amount of
roots, and of nitrogen in them, in the second and third 9 inches
than in the case of the barley-gronund.

‘When land is laid down to permanent grass the seeds are
more frequently sown with barley than with any other crop;
and after a certain number of years, greater or less according to
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10 The History of a Field newly laid down to Permanent Grass.

soil and treatment, when the meadow may be said to be formed,
it is found that the soil contains very much more vegetable
matter—amounting, in fact, to many thousands of pounds per
acre in the first 9 inches of depth. Thus, in the case of some
of the experimental plots of the old grass-land at Rothamsted,
samples have been taken to the depth of 9 inches, the whole of
the above-ground growth having been first carefully cut off by
scissors, and the vegetable matter remaining in the soil picked
out by hand. The average of twenty-four such determinations
indicated 16,601 lbs. (nearly 74 tons) of vegetable matter per
acre; and in one case the amount was 24,548 lbs., or nearly 11
tons per acre. The nitrogen in this residue amounted, on the
average of the 24 samples, to about 125 lbs. per acre, and in the
case of the maximum amount of residue, to about 180 lbs.

Again, the nitrogen in the first 9 inches of the soil of the
barley-land above referred to, after the roots had been separated,
amounted to 0-1416 per cent. in the fine dry soil, the average
weight of which was about 2,600,000 lbs. per acre to the same
depth ; so that the amount of nitrogen in it would correspond
to about 3,682 lbs. per acre. The nitrogen in the fine dry soil of
the clover-land was 0-1566 per cent., which, reckoned onthe same
weight of surface-soil, corresponds to 4,072 lbs. per acre to the
depth of 9inches, On the other hand, the surface-soil of the old
grass-land, which yielded the amounts of roots above referred to,
indicated, for the average of the 24 samples, 02346 per cent. of
nitrogen; but the weight of fine dry soil—that is,excluding stones,
roots, and water—amounted to an average of only about 2,000,000
lbs. per acre to the depth of 9 inches. Hence the amount of
nitrogen to that depth would be about 4,692 lbs., or much more
than in the case of the clover-land, and very much more than
in that of the barley-land, though with much less soil. The
highest amount of nitrogen found in the surface-soil of any
of the experimental grass plots was, however, 0-2737 per cent.,
corresponding to 5,474 1bs. of nitrogen per acre on a weight of
2,000,000 1bs.

With the increase of nitrogen, as the arable land is converted
into meadow, there is also a considerable increase of carbon.
Thus, in the surface-soil of the experimental grass-plots at
Rothamsted, there are about 13 or 14 parts of carbon to 1 of
nitrogen ; whereas, in the case of the Rothamsted arable surface~
soils, there are only from 10 to 11 parts of carbon to 1 of nitro-
gen, and in the subsoils much less. The relation of carbon to
nitrogen in the surface-soil is, however, very much less than in
the vegetation above it, and very much less than in the roots
separated from it. Both the mitrogen and the carbon of the
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The History of a Field newly laid down to Permanent Grass. 11

soil have been derived from vegetable residue, partly of the
manure applied, but in great part also of the crops grown;
and it has mndergone decomposition, and thereby lost most of
its carbon, whilst what remains exists in more stable com-
bination.

Such accumulations are retained in the soil with great
tenacity, and they contribute to its fertility. From the un-
manured plot of the Rothamsted permanent grass experiments,
taking first and second cuttings together, 43 crops of hay have
been removed during the last 33 years; but the greater part of
the long previously accamulated fertility still remains. When,
however, grass-land is broken up and converted into arable, the
accumulated fertility rapidly diminishes.

When it is borne ir mind that all our arable soils were
originally covered with natural herbage or timber, and that
during centuries of arable culture much of the previously accu-
mulated fertility has thereby been removed, it will readily be
understood that, in the re-conversion of such arable land into
permanent grass, much of the used-up accumulated fertility
must be restored, before we can get it back into a satisfactory
condition.

Assuming these to be the general conditions essential for
the conversion of arable into permanent grass-land, we may
now endeavour to ascertain what changes have actually taken
place in the soil, during the formation of the meadow, the
history of which we have under consideration. Any estimate
of the accumulations which have taken place can, however,
only be approximately correct, since we have not any exact
data on the important point of the amount of nitrogen which
the soil contained when it was first taken in hand in 1856 as
arable land.

But we have made some thousands of determinations of
nitrogen in the surface-soils and subsoils of the Rothamsted
experimental fields, which are very near to this newly formed
meadow ; and we are in a position, therefore, to make a fair
estimate on the subject.

Careful samples were, however, taken in January 1879—that
is, when no crop had been removed since the previous July—and
again in September 1888, after a second crop of hay had been
taken. It will be instructive to go into some detail as to the
methods of experimenting adopted, and the results obtained, as
the discussion will illustrate some of the difficulties which are
encountered in endeavouring properly to interpret analyses of
soils made on samples taken at different periods, and in different
conditions of the land.
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12 The History of a Field newly laid down to Permanent Grasa,

The plan adopted in taking the samples is, to drive down
a steel frame, 12 by 12 inches, and 9 inches deep, open at top
and bottom, until the upper edge is level with the surface of
the soil. All above-ground vegetationis then cut off as closely
as possible with scissors. The soil enclosed within the frame
is then carefully removed, exactly to the depth of the frame,
and immediately weighed. The soil is then partially dried, and
submitted to mechanical separation by a series of sieves. All
visible vegetable matter is at the same time carefully picked
out. The stones, the roots, and the remaining soil, are thus
obtained separately; and the determinations of dry matter, of
nitrogen, and sometimes of carbon, and of other constituents,
are made in the separated soil after being finely powdered. The
loss of water at each stage of preparation, and on drying the
samples as analysed, is also carefully determined.

In January 1879 six samples from so many different places
in the field were taken, and in September 1888 five samples.
Table IV. (below) shows, in the upper division for each of the

TABLE IV.—So1L SAMPLES COLLECTED JANUARY 1, 1879, AND
SEPTEMBER 26, 1888,

Quantities per acre.

Samples 0;:":3:;::{& ‘,’3‘ Stones, &c. Roots, &c. Water Pine soll (dry)
Samples collected January 1,1879.
1bs. Ibs, Ibs, 1bs, lbe.
1 8,642,024 800,061 10,400 769,040 2,062,623
2 8,680,139 916,012 12,741 761,757 1,989,629
3 3,647,469 894,613 8,875 762,057 1,981,924
4 8,708,726 823,638 11,816 765,204 2,108,068
] 3,771,343 1,028,125 9,529 782,051 1,951,638
6 3,735,951 983,268 16,008 778,961 1,957,724
Mean 3,697,609 907,618 11,561 769,846 2,008,584
Samples collected September 26, 1888.
1 3,360,926 1,002,969 10,346 549,603 1,798,008
2 3,422,183 1,036,367 11,707 550,863 1,824,246
3 3,170,351 878,279 7,623 423,327 1,861,122
4 3,449,408 762,771 9,801 627,722 2,059,114
5 3,431,711 852,651 12,623 £64,235 2,002,402
Mean 3,366,915 904,387 I 10,400 ' 543,150 1,908,978

! Probably too little, as the soil appeared to rise in the sampling iron, owing,
as was afterwards found, to a large stone directly under the edge of the frame ;
probably part of this stone should have been included in the weight of sample.
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The History of a Field newly laid down to Pernancnt Grass., 13

gix 1879 samples, and in the lower division for each of the five
1888 samples, the calculated amounts per acre of the total soil
as sampled, of the stones, the roots, the water, and, finally, of
the fine soil free of water.

It will be seen that, according to the calculations, the average
weight of total soil per acre, to the depth of 9 inches, was about
330,000 1lbs., or about one-eleventh less in September 1858
than in January 1879. An examination of the amounts of
water shows that about two-thirds of the difference was due to
the less amount of moisture in the soil of the 1888 samples,
taken in September, and after the removal of a second crop of
hay, than in those taken in January 1879, six months after the
removal of the crop. The remaining difference, amounting to
rather more than 100,000 lbs., is made up by rather over 3,000
1bs. less stones, rather over 1,000 lbs. less roots, and very ncarly
100,000 lbs. less dry soil; corresponding, in fact, to about
3 per cent., or one-twentieth less dry soil in 1888 than in 1879.

It may be observed that the difference in the amount of
water per acre, to the depth of 9 inches, at the two periods,
corresponds to a difference of almost exactly 1 inch less rain
retained in the first 9 inches of depth in September 1838 than
in January 1879 ; and the less amount of soil removed at the
later date is probably, in great part, due to less consolidation
of the drier soil. The average amounts of water represent about
20-8 per cent. of the soil as sampled in 1879, but only 16:1 per
cent. in 1888.

It is seen that, on the average, the stones amounted in 1879
to nearly one-fourth, but in 1883 to more than one-fourth of the
total soil as sampled ; and, in each case, the stones amounted to
not far short of half as much as the fine dry soil, which is a
larger proportion than has been found in any, and a much
larger proportion than in most, of the surface-soils, of the Roth-
amsted experimental arable fields. The amounts varied, how-
ever, considerably according to the different samples, and more in
those taken in 1888 than in those of 1879.

The amount of roots also varied considerably in the different
samples, but more in 1879 than in 1888; the quantity cor-
responding in one case in 1879 to 8,875 lbs. per acre, and in
another to 16,008 lbs.; whilst in 1888 the greatest difference
was from 7,623 lbs. in one case, to 12,523 lbs. in another. On
the average there was about one-eleventh less roots in 1888
than in 1879 ; whilst we should expect an increase with the
progress in the formation of the meadow. Part of the difference
is accounted for by the less amount of total soil taken to the
depth of 9 inches in the drier state of the soil in 1888 ; and it
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14 The History of a Field newly laid down to Permanent Grass,

is probable that some of the deficiency may be due to the roots
being more exhausted after the removal of a second crop in
September, than in January after no removal by mowing since
the preceding summer. The amount of nitrogen in the roots
at the two periods will be considered further on.

The amount of water varied comparatively little in the six
samples taken in January 1879, but more, with the less actual
quantities, in the five samples of 1888.

Lastly, as to the fine soil free from water, the variation in
the amount in the different samples has obviously some relation
to the amount of stones; but, taking the average, the 1879
samples represent 2,008,584 lbs., and the 1888 samples only
1,908,978 lbs., or, as has been said, about one-twentieth less.
The significance of this difference will be seen as we proceed.

Two or more determinations of nitrogen were made in each
separate sample, in each of the two years, and also in a mixture
of the six samples of 1879, and of the five of 1888. The follow-
ing Table (V.) gives the mean percentage of nitrogen in each
separate sample, and in the mixture for each year. 1t also gives
the amounts of nitrogen per acre, in lbs., to the depth of 9 inches,
calculated from these percentages, and the actual weights of soil in
each case, as given in the preceding Table, and, for convenience,
repeated in the first two columns of the Table below.

TaBLE V.—NITROGEN PER CENT., AND PER ACRE, IN THE SURFACE-
Sors To THE DEPTH OF 9 INcnES, IN JANUARY 1879, aAxD
SEPTEMBER 1888,

Nitrogen
Fine soil (dry) per acre
Samples . Per cent. Per acre
1879 1888 1879 1888 1879 1888
1hs, 1bs. per cent. | per cent. Tha. 1be.
Xo. 1 2,062,523 | 1,798,008 | 01975 | 02477 4,073 4454
» 2 1,989,629 | 1,824,246 | 0-2013 | 0-2388 4,005 4,356
w 3 1,981,924 | 1,861,122 | 02112 | 0-2614 4,186 4,863
. 4 2,108,068 | 2,059,114 | 01942 | 0-2380 4,094 4,901
o 0 1,951,638 | 2,002,402 | 0-2048 | 0-2255 3,997 4,615
» 6 1,957,724 — 0°2051 — 4,015 —
Mean « 1] 2,008,584 | 1,908,978 | 02024 { 02423 4,062 4,618
Mixture o) — - 02057 | 02405 | 4,132 4,591
Mean of mean . —
and mizture } — — 02041 | 02414 4,097 4,604

Referring first to the 1879 results, the percentage of nitrogen
is not widely different in the different samples. The highest is
0-2112 per cent. in sample 3, and the lowest 0:1942 in sample 4.
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The History of a Field newly laid down to Permanent Grass, 15

Buat with the higher percentage the weight of fine dry soil per
acre was only 1,981,924 lbs, whilst with the lower it was
2,108,068 1bs.; so that there is only a difference of from 4,186
to 4,094, or 92 lbs., in the calculated quantity of nitrogen per
acre in the two cases. - There can be little doubt that the lower
percentage in the sample of greater actual weight of fine dry
soil was due partly, at any rate, to the inclusion of a greater
quantity of subsoil which would contain a lower percentage ot
nitrogen. The percentage of nitrogen according to the mean of
the determinations on the six individual samples is 0-2024, and ac-
cording to the determinations on a mixture of the six samples it is
0-2057, showing a difference, therefore, of only 0-0033 per cent.

The calculated quantities per acre are, according to the mean
of the determinations on the six individual samples, 4,062 lbs. per
acre,and according to the determinations on the mixture 4,132 lbs.,
or a difference of 70 lbs. on a total quantity of about 4,100 lbs.

Turning to the 1888 results, the difference in the percentage
of mitrogen in the different samples is rather greater than in
those of 1879; and there is again some, but not an uniform,
indication of higher percentage with lower weight of soil, and
lower percentage with higher weight—that is, with probably
more sabsoil included. The mean percentage on the individual
samples is 0-2423, and on the mixture 0-2405, or a difference of
only 0-0018 per cent.

There is also a greater difference in 1888 than in 1879 in
the ealculated amounts of nitrogen per acre from the different
samples ; but there is very little difference between the average
result on the five individual samples, and that on the mixture—
it being 4,618 lbs. according to the analyses and calculations on
the separate samples, and 4,591 lbs. according to the results on
the mixed sample-—that is, there is a difference of only 27 1bs.
per acre, in a total of abount 4,600 1bs.

Taking the results as they stand—though, as we shall see
further on, they will require some modification before being
finally adopted—the average percentage of nitrogen in the 1879
samples was 0-2041, but in the 1888 samples 0-2414, or about
one-fifth higher, after nearly ten years. Or, taking the calcu-~
lated amounts of nitrogen per acre to the depth of 9 inches, they
were 4,097 lbs. in 1879, and 4,604 1bs. in 1888 ; showing an in-
crease, therefore, of 507 lbs. in the nearly ten years, or about
50 lbs. per acre per annum, during so many years of the further
progress in the formation of the meadow.

Before referring further to these results, we must endeavour
to arrive at some estimate of the amount of nitrogen in the
surface-soil when it was first taken in hand as arable land. As

Digitized by GOOS[Q



16 The History of a Field newly laid down to Permanent Grass.

already said, no samples were taken at the commencement ; but
having taken so many samples of our arable soils to the depth
of 9 inches, and determined the nitrogen in them, we believe we
may safely assume that, at the commencement, the arable surface~
soil would, to that depth, contain about 0-14 per cent. of nitrogen.

But the average weight of fine dry soil, to the depth of 9
inches, would, when arable, weigh about 2,400,000 lbs. per acre,
instead of about 2,000,000 1lbs. as in the case of the land after it
had been so many years under grass. We have, therefore, to
estimate what would probably be the percentage of nitrogen in
the upper 2,000,000 Ibs. of the surface arable soil. That is to
soy, we have, in the first place, to deduct 400,000 lbs., or one-
sixth of the original weight, and to deduct the amount of nitrogen
it would contain from the total, and calculate the percentage
in the remaining upper 2,000,000 lbs. Taking the original
2,400,000 1bs. at 0-14 per cent. of nitrogen, the total amount to
the depth of 9 inches would be 3,360 lbs. of nitrogen per acre.
Assuming the lower inch and a half, or one-sixth =400,000 1bs.,
which would be below the reach of the plough, to contain only
0-08 per cent. of nitrogen, the total amount of nitrogen in it
would be 320 lbs. per acre; and deducting this from the total
3,360 lbs., there remain 3,040 lbs. in the upper 2,000,000 1bs. of
the fine dry soil of the arable land at the commencement, and
thiswould correspond toa percentage of 0-152 in the 2,000,000 Ibs.
of surface-soil.!

We have thus an estimate of the percentage, and of the total
amount, of nitrogen in 2,000,000 lbs. of fine dry arable surface-
soil in 1856, when the land was taken in hand; we have actual
determinations in the surface-soil, weighing rather over 2,000,000
lbs. in 1879 ; and we have actual determinations in 1888, when,
however, the fine dry soil to the depth of 9 inches amounted to
little more than 1,900,000 lbs. Before, therefore, we can make
any accurate comparison of the amounts of nitrogen at the differ-
ent dates, we must correct the results of the actual determina-
tions, so as to show the amount in 2,000,000 lbs. For example,
we assume that the about one-twentieth, or nearly 100,000 lbs,
deficiency of weight per acre in 1888, being subsoil, but influenced
more or less by the perennial vegetation, would contain about 0-09
per cent. of nitrogen, and the calculation is as follows:—91,000
Ibs. of subsoil, at 0-09 per cent. nitrogen==82 lbs. of nitrogen per
acre, which added to 4,604 lbs., the amount by actual determi-
nation in 1,908,978 lbs., gives a total of 4,686 lbs. nitrogen in

! It is perhaps more probable that these estimates of the percentage, and
of the actual amount, of nitrogen in the surface soil in 1856, are too high than
too low,
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2,000,000 1bs. of soil, corresponding to 0-234 per cent. in the
2,000,000 1bs., instead of 0-2414 per cent. on 1,908,978 lbs. as
given in Table V. of the actual experimental results.

It will be seen, therefore, that in endeavonring to estimate
the loss or gain in the nitrogen of a surface-soil, under any
particular mode of treatment, we have to face a very complicated
problem, and one which is not generally recognised. It is,
however, essential to meet the difficulty, if we would arrive at
anything like trustworthy conclusions.

Adopting the plan of calculation above described, we have—
reckoning in each case 2,000,000 lbs. of dry surface-soil per
acre—estimates of the percentage of nitrogen, and of the actual
amounts of it, in lbs. per acre, in 1856, when the land was
arable ; estimates for 1866, the time from which our records of
manure and produce commence; direct determinations in 1879,
when the first samples were taken; and direct determinations
also for 1888, when the last samples were taken and analysed.
The following Table shows the results so obtained, and also the
estimated gain of nitrogen, per acre per annum, over individual
periods, and the total period :—

TaBLe VL—Ni1TROGEN PER CENT. IN SURFACE-SOIL (DRY); ALSO
ACTUAL QUANTITIES AND GAIN, IN LBS, PER ACRE, AT DIF-
FERENT PERIODS.

Nitrogen
Numt Gal
Dates ofnyu;n,:: Per cent. In Per acre .
;‘i‘l’f(‘:f;’f) total Per acre Per acre
total per annum
per cent. 1ba, lbs, 1bs,
1856 —_ 0°1520 3,040 —_ _
1866 10 01749 3,497 457 ! 457
1879 13 0:2046 4,001 594 J
1888 10 0-2345 4,690 599 599
-, 3 — —_ | 1,650 500

Taking into consideration both the treatment of the land as
to manuring, and the amounts of crop grown, there can be no
doubt that there would be greater accumaulation of nitrogen
within the surface-soil over the later than over the earlier years;
and it is seen that, according to the calculations, there was an
estimated average gain of 457 lbs. per acre per annum over the
period from 1856 to 1879, but of 59-9 lbs. per acre per annum
over the last ten years. It is probable that the average gain
was rather less per acre per annum over the first ten years, and
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18 The History of a Field newly laid down to Permanent Grass.

rather more over the next thirteen, than over the total period
of twenty-three years, from 1856 to 1879. The estimate for
the concluding period from 1879 to 1888 (reckoned at ten
years from the removal of the crop of 1878) is, however, founded
on direct experimental data, and is probably very near the truth.
. The average annual gain over the 33 years, 1856 to 1888, is
seen to be 50-0 lbs. per acre; and the average over the 23
years from 1866 to 1888, to which our records of manure and
produce relate, is 519 1bs.

The gain so indicated is obviously independent of the visible
and separated underground vegetable matter, roots, &c. The
following Table (VIIL.) shows the amounts of roots per acre in the
surface-~soil, the percentage of nitrogen in them, and the amounts
of nitrogen per acre, according to the results on each sample in
1879 and in 1888 respectively :—

~ TapLe VII.—SEPARATED RooTs PRR ACRE, AND NITROGEN IN
TaewM, PER CENT. AND PER ACRE.

Nitrogen in roots (air-dried)
Roots per acre
Bample Per cent, ’ Per acre
1879 1888 1879 | 1888 1879 1888
1bs. 1bs. per cent. per cent. 1bs. ‘ 1bs,
1 10,400 10,346 0740 0771 770 798
2 12,741 11,707 0-696 0-800 887 936
3 8,875 7,623 - 0804 0-803 71-4 614
4 11,816 9,801 0795 0644 939 631
b 9,529 12,523 0-802 0731 764 ‘ 916
6 16,008 —_ 0-766 — 1226 | —
Mean 11,561 10,400 0767 0750 883 ! 779

Attention has already been called to the fact that, although
the soil had undoubtedly increased in fertility during the last
10 years, as proved both by the increased amounts of crop, and
by the increased amount of nitrogen in the surface-soil, yet there
‘was even a somewhat less amount of roots separated from the
samples of soil in 1888 than in 1879. It was supposed pro-
bable that part of the result might be due to the roots being
more exhausted in September 1888, after the removal of two
large crops, than in January 1879, when no hay-crop had been
removed since the preceding summer. It may be, however,
that the separation of fine vegetable matter was more complete
in the case of the 1879 than in that of the 1888 samples; and,
so far as this was so, a small portion of the increased amount of

nitrogen found in the fine dry soil in 1888 would be due to
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such fine vegetable débris. Against such a supposition is the
fact that determinations of carbon in the mixture of the six
1879 and of the five 1888 soil samples show scarcely any in-
creased relation of carbon to nitrogen at the later date, the
amounts being 11-73 carbon to 1 of nitrogen in 1879, and only
11-77 in 1888. Compared with these amounts, as already stated,
there are from 13 to 14 parts of carbon to 1 of nitrogen in the
sarface-soil of the old grass-land at Rothamsted.

At any rate, the figures in Table VII. show that the average
amounts of nitrogen per acre due to separated roots were
rather less at the later date, being 883 lbs. in 1879, and only
77°9 lbs. in 1888. These amounts are much less than were
attributable to separated roots in the case of the old grass-land.

Upon the whole, therefore, the evidence clearly indicates that
there is much less accumulation of vegetable débris in the
surface-soil of the new, than in that of the old grass-land. As
to the actual amounts of nitrogen due to vegetable accumula-
tion in the surface-soil, if the whole amount were distributed
over the 33 years, it would represent less than 3 lbs. per acre
per annum. But, obviously, a larger part of the earlier than of
the later accumulatlons will have been decomposed, and will
bave contributed to the increase of nitrogen and carbon found
in the fine soil. Hence, more than the above calculated average
amount, both of vegetable débris and of nitrogen in it, will be
due to the later years. Still; the amounts of nitrogen due to
such accumulations of v151ble and separable vegetable matter
will not add many lbs. per acre per annum to the amounts .
remaining and found in the fine soil itself.

From the whole of the results there can be no doubt that
there has been a considerable accumulation of nitrogen in the
surface-soil during the formation of the meadow—amounting, in
fact, to an average of nearly 52 lbs. per acre per annum over the
last 23 years. The question arises—whence has this nitrogen
been derived ?

In Table II1. it was shown that, on the assumption of the lower
percentage of nitrogen (0-64) in the dung applied, there were
79 1bs. more nitrogen annually supplied in manure than were
removed in the crops, over the 23 years 1866 to 1888 ; but that,
on the assumption of the higher percentage of nitrogen in the
dang (0-80), there were about 20 lbs. (20°1) more annually
supplied than were removed in the crops; or, even if we were to
suppose that the dung contained 1-0 per cent. of nitrogen, the
excess in manure over that in the crops would only amount to
354 lbs. per acre per annum.

It is obvmus that, even supposing there were no loss of the
C 2
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20 The History of a Field newly laid down to Permanent Grass.

supplied nitrogen, either by decomposition within the soil and
evolution of free nitrogen, or by the drainage of nitric acid, the
estimated excess in the manure over that in the crops removed
would not account for the indicated gain of nitrogen by the
surface-soil, and in the roots. We may also reckon that the
meadow received nitrogen at the rate of about 5 lbs. per acre
per annum, by cake or corn given to the animals feeding off the
second crops. There will also be from 5 to 10 lbs. per acre per
annum, dus to combined nitrogen coming down in rain and the
minor aqueous deposits from the atmosphere.

Making full allowance for the various sources that have been
enumerated, there would still appear to be a greater or less
balance of the gain not so accounted for. If so, it must have
its source, either in the subsoil, or the atmosphere, or both.

There is much experimental evidence pointing to the con-
clusion that, at any rate some deep-rooted leguminous plants
derive a considerable quantity of nitrogen from the subsoil ; and
there seems no reason to doubt that the deep-rooting plants ot
the mixed herbage of grass-land, whether leguminous or other-
wise, may also avail themselves of subsoil nitrogen; and, if so,
it is to be supposed that they, like clover for example, will leave
nitrogenous crop-residue in the surface-soil, the nitrogen of
which has been derived from the subsoil.

It is, indeed, very probable that, at any rate the greater
part, if not the whole, of the nitrogen gained by the surface-
soil, and not accounted for by the excess supplied in manure
over that removed in crops, or by combined nitrogen from the
atmosphere, is due to nitrogen of the subsoil. But if the
whole is not to be so accounted for, the question remains—
whether some may not be derived in some way from the free
nitrogen of the atmosphere ?

On this point we think it may safely be concluded, from the
results of the experiments of Boussingault, and of those made at
Rothamsted, many years ago, that our agricultural plants do
not themselves directly assimilate the free nitrogen of the air by
their leaves. But in recent years the question has assumed
quite a new aspect. It now is, whether the free nitrogen of the
atmosphere is brought into combination within the soil, under
the influence of micro-organisms, or other low forms, and so
serving indirectly as a source of nitrogen to plants of a higher
order?

Thus, Hellriegel and Wilfarth have found, in experiments
with various leguminous plants, that if a soil free of nitrogen
have added to it a small quantity of eoil-extract containing the
organtsms, the plants will fix much more nitrogen than was
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otherwise available to them in the combined form. It further
seemed probable, that the growth and crop-residue of certain
plants favoured the development and action of special organisms.
It is admittedly not yet understood, either in what way the
lower organisms affect the combination, or in what way the
higher plants avail themselves of the nitrogen thus bronght into
combination.

Thinking that such results, if confirmed, were of very great
significance, and the conclusions to be drawn from them were of
fundamental importance, we decided to institute experiments at
Rothamsted on somewhat similar lines. An initiative series
has already been undertaken. At present, however, the ana-
Iytical results are not complete; but, so far as they go, they seem
to indicate the probability that there has been some gain of
nitrogen beyond that supplied in the combined form, in the soil
and in the seed sown. It is remarkable, however, that in the
experiments of Hellriegel and Wilfarth they have not succeeded
in enhancing the assimilation of nitrogen by red clover by such
means. The plants with which their most striking results have
been obtained are peas and lupins; and it is with peas that the
indications have been obtained at Rothamsted. Should it be
finally established, that such an action does take place in the
case of certain plants, though not in that of others, it is obvious
that part at any rate of the gain of nitrogen by the soil support-
ing the mixed herbage of grass-land, may be due to the free
nitrogen of the air brought into combination under the influ-
ence of the action supposed.

The Dotany of the Meadow:.

Botanical separations in samples of the herbage have not
been undertaken ; but careful examinations of its character have
been made from time to time by Mr. J. J. Willis, who conducts
the botanical work of the Rothamsted experiments; and Table
VIII. (page 22) gives the results of his estimates, made in
November 1868, and in eleven recent years a short time before
cutting, of the five most prominent grasses, the four most
prominent leguminous plants, and the four most prominent
miscellancous or weedy species. It will be seen that, with the
exception of 1877 and 1884, the recent scasons were 1876-88.

Before referring to the resnlts relating to recent years, atten-~
tion should be directed to the notes taken at the earlier period,
namely in 1868. It was then stated, that Daciylis glomerata
(cock’s-foot) was plentiful, Poa pratensis (smooth-stalked meadow-
grass) abundant and luxuriant, Lolium perenne (perennial rye-
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grass) was third in prominence, Festuca ovina (sheep’s-fescue)
plentiful, and Holeus lanatus (woolly soft grass), Agrostis vulgaris
(common bent grass), and Bromus mollis (soft brome-grass), were
freely distributed. Leguminous species were found to be very
abundant ; Trifolium repens (white clover) and Lotus corniculatus
(bird’s—foot trefoil) being exceedingly prominent, especially the
latter.  T'rifolium pratense (red clover) was less abundant, and
but little of Lathyrus pratensis (meadow vetchling) was observed.
Miscellaneons species were in fair amount ; Rumex acefosa (sorrel
dock), Tararacum officinale (dandelion), Plantago lanceolata
(ribwort plantain), and Ranunculus repens and bulbosus (butter-
cups), were the most characteristic. In all, 13 grasses, 4 legu-
minosa, and 29 miscellaneous species, makmo a total of 46, were
observed.

In 1876, that is, eight years later, Dactylis was not among
the five most prominent grasses nor did it reach that degree of
prominence in any one of the last ten years. Lolium perenne,
again, which was rather prominent in the early years, and was
third in prominence in 1868, was not among the first five in
1876, was, however, second in 1878, was not placed in 1879,
was only fifth in 1880, was not placed in 1881, was third in
1882, fifth in 1883, not placed in 1885 or 1886, was only fifth
in 1887, and was not placed in 1888. Both cock’s-foot and
ryegrass have, therefore, much diminished in prominence under
constant mowing ; whilst among the better grasses, Alopecurus
pratensis, Avena jlavescens, and the two Poas, attain and maintain
a prominent place, but the less favourably reputed Ioleus lunatus
and Festuca ovina are more prominent still. Of leguminous
plants, Trifolium minus, T. pratense, and T. repens, are the most
prominent, whilst Lotus and Lathyrus are comparatively scarce.
In fact, notwithstanding the mowing, the frequent application
of dung, and the feeding of the after-grass, generally with a
small quantity of purchased food, have tended to maintain a fair
proportion of leguminous herbage; whilst, the more there was
used of artificial nitrogenous manure, and the more luxuriant
and stemmy the grasses were accordingly, the less was the pro-
portion of leguminous herbage ; and it was this fact that led to
a reduction in the amount of nitrate of soda applied in later
vears. Upon the whole, weedy herbage is not prominent; but
of such, Ranunculus, Rumez, and Achillea are the most so.

It appears, therefore, that neither Dactylis nor Lolivm
maintains any prominence when the herbage is annually mown.
This result is entirely accordant with that obtained in the
Rothamsted permanent grass experiments. In the early years
Dactylis was the most prominent grass on the highly manured
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plots, but it is now comparatively scarce, being mainly replaced
by Alopecurus and Avena olatior. Lolium, too, has almost dis-
appeared in recent years.

Upon the whole, it may be concluded from these results
of annual mowing for nearly thirty years, that fair quality of
herbage, as well as full quantity, may be maintained, provided
judgment be exercised in the manuring. Indeed, it is seen
that the quantity of crop is gradually increasing, 1ndlcat1ng an
improving condition of the land under the treatment followed.

Suﬁmary and General Conclusions.

1. By the judicious employment of manures, both natural
and artificial, arable land has been converted into permanent
grass, not only without loss, but with some profit to the tenant.

2. The important constituents, nitrogen and phosphoric acid,
were supplied in the manures in larger quantities than they
were removed in the crops; but potash in only about the same
quantity as it was removed.

3. The application of dung, not only compensates for much
of the exhaustion from the removal of hay, but it has a bene-
ficial influence on the botanical character of the herbage.

4. Although the grass has been mown every year for nearly
thirty years, there has been a considerable accumulation of
fertility within the soil.

5. Analysis has shown that there has been an increase of
nitrogen in the surface-soil, beyond that which could be explained
by excess supplied in manure over that removed in crops, and
by the combined nitrogen coming down in rain, and the minor
deposits, from the atmosphere. Part, if not the whole, of this
increase is probably derived from the subsoil by deep-rooted
plants, which afterwards leave a nitrogenous residue within the
surface-soil. Or, possibly, some of it may have its source in the
free nitrogen of the atmosphere, brought into combination within
the soil, under the influence of micro-organisms, or other low
forms.

6. In laying down arable land to permanent grass, especially
if hay is to be removed, it is essential to supply, not only nitro-
genous, but an abundance of mineral manures, and especially
of potash, a large quantity of which is removed in the crops, and
must be returned. When the grass is not mown, but fed, the
exhaustion is much less, but it is greater when consumed for
the production of milk, than when for that of store or fattening
increase.
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IL.—Ghrass Ezperiments at Woburn. By W. CarruTHERS, F.R.S,,
P.L.S., Consulting Botanist to the Society.

1. EXPERIMENTS WITH SINGLE GRASSES IN THE STACKYARD
AND WARREN FIELDS.

WHEN the clover experiments were begun at Woburn in 1883,
three plots, of one sixty-fourth of an acre each, were sown with
ryegrasses. In 1885 these grasses had become so mixed with
brome-grass that it was resolved to dig them up and re-sow them,
and at the same time plots of similar size were sown with some
of the better pasture grasses. In all, ten plots were sown, and
the following seeds were used : Italian ryegrass, perennial rye-
grass, and a variety of this known in the market as ‘‘annual”
ryegrass, and said to be shorter-lived than the common plant;
foxtail, cocksfoot, meadow fescue, tall fescue, timothy, rough-
stalked meadow-grass, and smooth-stalked meadow-grass.

The experiments were carried on in duplicate, plots of the
same size being employed in the Stackyard and Warren Fields.
The Stackyard Field is a very light sandy loam, about nine
inches deep, with a sandy subsoil ; while the Warren Field is a
firm clay loam, about eighteen inches deep, resting on a clay
subsoil.

The seeds were sown on May 31 and June 1, 1886. The
same number of germinating seeds of each of the grasses were
employed for each plot, with the view of securing a similar
number of plants for experiment. The two meadow-grasses
failed to establish themselves in 18806, and they were re-sown
in 1887, when they again failed. In 1888 also the two plots
were again sown, and again failed. A fresh attempt will be
made in the spring of this year (1889) to secure plots of these
grasses.

The produce of the various plots in 1886 was so irregular,
and the whole produce was so small, that it was not weighed.
In 1887 all the plots were well covered with plants, with the
exception of the meadow-grasses. The produce was carefully
weighed and recorded.

No manure was given to the plots in 1887. In April of
1888 all the plots had a dressing of decorticated cotton-cake
meal, at the rate of 5 cwts. to the acre.

In 1887 the ryegrasses produced a nearly equal crop. The
foxtail and timothy did not reach the same aniount as the
ryegrasses; but the cocksfoot, meadow fescue, and tall fescue
greatly exceeded them, so much so that two acres of cocksfoot
would have produced as great a weight of food as three acres of

Tyegrass.
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. In 1888 all the grasses considerably increased the weight of
" food produced. This increase was so remarkable in the timothy
and foxtail that they made up not only for the deficiency of the
first year, but in the totals of the two years each grass went
beyond the totals of each of the ryegrasses. The cocksfoot,
meadow fescue, and tall fescue increased in the second year at
a considerably greater rate than the ryegrasses. And the result
of the two years’ growth shows that the three grasses just named
produced above a half more food (52 per cent.) than the aggre-
gate of the three ryegrasses.

Quantity calculated for an Acre of the total Green Produce of each
Grass tn both Plots in Stackyard and Warren Fields.

Total o
- 1887 1888 | Rateot | o dotlot g
tons cwta. qra. 1hs, /tons cwts, grs. 1bs. | per cent, [tons cwta. grs. 1bs,
Italianryegrass . .| 212 024 3 6 024| 25 517 120
“Apnual”ryegrass. | 213 224 3 6 0 0| 23 519 224
+ Perennial r)egrass 2 9 2 8y 31 312 25 511 120
Foxtail . . 2 6 0 8/ 315 3 20| 68} 6 1 0 0
Cocksfoot . . . .| 316 120 514 3 4| 50 911 024
Meadow fescue . 3 306! 4 7 016 38 710 022
Tall fescue 310 312} 518 024 67 9 9 0 8
Timothy 2 4 0 0 4 9 016} 103 613 016

The Table shows that a pasture containing fair proportions
of cocksfoot, meadow fescue, and tall fescue will in the first
year yield a larger bulk of food than can be produced by rye-
grass alone. It must be noted that influences producing a
meagre and irregular crop in 1886, the year in which the seeds
were put in, affected equally the ryegrasses and the other
grasses. The gain in the production of food by the use of the
perennial grasses is, however, much greater in the second year.

It would not, however, be proper to estimate the value of
the food only by the bulk produced. A meadow consisting
mainly of Yorkshire fog, which unhappily is not uncommon,
would be, no matter how heavy the yield, of small feeding value.
Even the chemical composition of the plants may be misleading,
for, however large a proportion of assimilable carbohydrates and
proteid compounds are discovered in a plant, they can be of
no economic use if the stock refuse to eat the plant. The first
real step in the investigation of the different grasses and other
fodder plants must be made by observing what are selected by
the stock. The attention of Linné was directed to this matter
when he was travelling in Dalarne in 1734. Fifteen years after-
wards he published in his Pan Suecus an account of more than
two thousand experiments made to discover what plants were
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eaten and what rejected by cattle, sheep, horses, goats, and
swine. He observed that of 494 plants offered to cattle, 276
species were eaten and 218 were reJected of 387 species, sheep:
ate 246 and refused 141 ; and of 262 species, horses ate 50 and
rejected 212. As a large proportion of the plants of Sweden
are the same as those of England, Dr. Pulteney adapted Linné's
essay to English readers, and published it in 1758. Since then
careful observations have been made by Stillingfleet, Curtis,
Sinclair, and others. And it was observations as to the
selection by the sheep of plants in his pastare that led Mr. De
-Laune to employ and advocate the use of particular plants in
laying down permanent pasture.

One important result, often O\erlooked of the persistent
rejection of certain elements in a pasture is the advantage thus
obtained by these rejected elements for rapid multiplication.
While the favourite plants are eaten down, and can be detected
only by a sharp eye in the somewhat uniform short grassy foliage,
the rejected plants, like the buttercup, Yorkshire fog, and dogs-
tail, flower and fruit, cast their seeds about, and when un-
checked rapidly increase, to the injury of the pasture. The
abundance of Yorkshire fog, dogstail, and ryegrass in some pas-
tures is certainly due to this cause. Last autumn I examined
a pasture white with bents, every one being the dry fruiting
stalks of crested dogstail. The pasture was well stocked with
sheep, whose food was represented by the short turf beneath the
bents. The field was laid down six years ago with a mixture of
seeds which contained one-eighth of a pound of dogstail to the
acre. The persistent rejection of this grass and the annual
ripening and self-sowing of its seeds have caused its extraordi-
nary increase. An incautious observer would now, as has often
been the case in the past, carry away the impression that what-
ever good was in the pasture was due to the presence of this
predominant grass—the crested dogstail. Indeed, the autumn
bents of our pastures, whether they are ryegrass, dogstail,
Yorkshire fog, agrostis, or aira, are, when rightly understood,
valuable indications of what to avoid in laying down pastures.

With the view of treating, so far as possible, a portion of
each plot as if it were eaten by stock, one half was cut when
the plants were coming into flower, and the other half was
allowed to seed before being cut. The result of this separate
treatrnent, for the two years, is shown in the Table on page 28.

No testimony is here given, nor could it have yet been
expected, as to the influence of the different treatment of the
two portions of the plots on the life of the grass. That will show
itself only after some years’ cultivation,
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Weight of the Produce for the Two Years, calculated for an Acre of

each Grass cut in Flower or in Seed.

(-3
_— In Fiower In Sced plnlr:ﬁ: cz;if}g :f*ed
: tonscwtse, qrs.1be, | tons cwts.qrs. 1ba. per cent,
Italian ryegrass. . , . 3 9 32 2720 47
“Annual " ryegrass ., .| 312 0 0 2 7 224 51
Perennial ryegrass. . . 219 216 211 3 4 14}
Foxtail. . , . . . . 316 0 8 2 4 320 70
Cocksfoot . » . . . . 510 0 8 4 1 016 353
Meadow fescue . . . . 318 318 311 1 4 10
Tall fescue , . , . . 5 9 024 319 312 333
Timothy . . . ., . . 310 016 3 800 15

The - different weights of produce in the two halves de-
serve some consideration, though caution must be exercised in
comparing the weights. The produce was all weighed green,
This necessarily gave an advantage to the plants cut in flower,
which ebound in water that is lost to the plant which has
ripened its seed. A certain proportion of the greater weight of
the portions cut in flower is due to the aftermath; while the
plants that had ripened their seed, having done their year’s
work and exhausted themselves, produced scarcely any after-
math. The early-cut foxtail was ready for mowing this year on
May 28, and was cut the second time on July 31; while in the
heavy loam of the Warren Field a third growth was cut on
September 28. By the end of October the timothy and foxtail
had ceased growing, but the cocksfoot, meadow fescue, and
tall fescue were still producing fresh foliage.

After making all allowances for adventitious weight that
does not increase the nutritive properties of the food, there can
be no doubt that there yet remains a valuable surplus which
gives a decided advantage to the pasture that is cut during
flowering. When the grass begins to flower, the whole plant is
most fully charged with nutrient substances. Flowering is a
food-consuming process. When the seed is fertilised, the whole
of the food temporarily stored throughout the plant is gradually
transferred to the growing seed, where it is finally stored for the
use of the young plant when it begins its independent life. As
soon as the work of lodging the food in the seed is completed,
there is left in the leaves and the stalk little besides the cellu-
lose, which forms the substance of the plant, and which is of
little use as food. In the work of preparing hay from grasses
that have seeded, a large proportion of the seeds are lost, and
with them the food required by the stock. It is then most
desirable not to allow the plants in & meadow intended for hay
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- to ripen their seeds ; but, instead, to cut the meadow when the
food prepared by the plant is still distributed through its tissues,
and when it can be preserved without loss for the use of the stock.

The cocksfoot, foxtail, and tall fescue in the Stackyard
Field were this autumn very much infected with rust; only a
little was to be seen in the plants in the Warren Field. The
meadow fescue and timothy in the Stackyard Field were slightly
injured, but the ryegrasses were not attacked at all.

The next Table presents a contrast between the bulk yielded
in the two fields where the experiments are carried on. As was
to be expected, a heavier crop was obtained from the clay loam
of the Warren Field than from the sandy loam of the Stack-
yard Field.

Total Green Produce from the Two Fields for both years (1887-1888)
—calcwlated for an Acre.

—_ Stackyard Field Wazren Field
tons cwts, qrs. Ibs, tons cwts. qrs. Iba,

Italianryegrass . . . . . . 11 1 ¢4 016
“Annnal " ryegrass ., . . . 214 016 3 56 2 8
Perennial ryegrass. . . . . 2 9 312 312 8
Foxtail. . . . . . 215 120 3 5 2 8
Cocksfoot . . . . . . . . 316 224 514 2 0
Meadow fescae . . . . . . 3 0 014 410 0 8
Tallfescue . . + o « « . 3 9 120 519 216
Timothy . . . . .+ . . . 2 6 216 416 2 0

II. EXPERIMENTS WITH SINGLE GRASSES IN GREAT HILL
Bortom FIELD.

The northern portion of this field was placed at my disposal
for further grass experiments, and, with the approval of the Seeds
and Plants Committee, it was divided into plots of one-eighth
of an acre, and each plot was sown with a single species of grass,
with the view of checking the results obtained from the smaller
plots in the Stackyard and Warren Fields, of adding to the species
of fodder plants experimented upon, and of making some trials
as to the favour in which the different species are held by stock.
No manure was applied to any of the plots. The grasses selected
for experiment here are :—

Perennial ryegrass, Lolium perenne, Linn.
Cocksfoot, Dactylis glomerata, Linn.

Meadow fescue, Festuca pratensis, Huds.

Tall fescue, Festuca elatior, Linn.

Foxtail, Alopecurus pratensis, Linn,

Timothy, Phleum pratense, Linn.

Rough-stalked meadow-grass, Poa trivialis; Linn.
Smooth-stalked meadow-grass, Poa pratensis, Linn.
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Tall oatgrass, Avena elatior, Curtis,
Brome-grass, Bromus inermis, Leyss.
Fiorin, Agrostis alba, var. stolonifera, Sm,
Yarrow, Ackillea Miliefolium, Linn.

The seeds were sown on May 12 and 13, 1888. The two
meadow-grasses, foxtail, fiorin, and timothy did not succeed in
forming a plant, and they will be re-sown in the spring. The plots
were covered throughout the summer with annual weeds, and
were mown several times with the view of getting rid of the
weeds. In October, five of the plots were fairly free from weeds,
and being cut yielded the following green produce :—

Rate per acre.
tons cwits.qra. 1bs,

Perennial ryegrass . . . . . .1 4

Cocksfoot . . . . . . .1 6 112
Meadow feecue . . . . . . 018 2 0
Tall fescue . .. . . . . 018 2 8
Tall oat-grass . . 018 016

These results are 1ecorded but the experlment can scarcely
yet be said to be begun.

III. PERMANENT PASTURE, WITH AND WITHOUT RYEGRASS,
IN GreaT HLL BorroM FIELD.

These experiments were instituted with the view of determin-
ing the relative worth of different quantities of the same seed in
laying down pasture, and the value of ryegrass when employed
with the other grasses. Three plots, an acre each in size, were
sown with grass-mixtures without ryegrass, and three plots of
half an acre each with grass-mixtures containing ryegrass. The
same number of seeds were sown on each double plot, a certain
quantity of the larger seeds being replaced in the half-acre plot
by & corresponding number of ryegrass seeds. In 1886, the
seeds were sown at the rate of 20,000,000, of 16,000,000, and
of 11,500,000 to the acre. The heaviest-seeded acre and a half
was sown with oats, but completely failed, and the portion was
ploughed up, and re-sown with the same number of seeds with-
out oats, but again failed. The produce of the seeds in the other
two plots having shown that so large a number of seeds as
20,000,000 were not required to obtain a heavy crop, it was re-
solved to try a smaller number of seeds than had hitherto been
used. The acre and a half were accordingly divided, and one
half was laid down in May 1888 with 16,000,000 seeds, and the
other with 8,000,000, no ryegrass being used. The results of
the season’s growth are given, though no deductions can as yet
be drawn from them. The next two years will show whether,
by tillering, the smaller number of plants will more rapidly
increase, and overtake the more heavily seeded plot.
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Ezperiment with Thick and Thin Sowing : Seeds soton on the
Three-quarter Acre Plots.

Number of ger- . Number of germi-
tit; it
- %g:nacr{ min;et:w z::nlcrey nnung“o::du per
1bs, 1be.
Foxtail. . . . . . 1 414,499 2 828,998
Cocksfoot . . . . . . 3 1,407,399 6 2,814,798
Meadow feacue . . 1 288,010 2 676,020
Tall fescne . . . . . . 1 232,320 2 464,640
Timothy . . . . . . . 2 2,276,108 4 4,562,216
Rough-stalked meadow-grass 1 2,194,669 2 4,389,318
Whiteclover . . . . . 1 620,220 2 1,240,440
Algke . . . . . . . 1 652,444 2 1,304,888
Totals, . . . . . — 8,085,669 —_ ‘ 16,171,318
Results of the First Year, 1888 - Three-quarter Acre Plots,
No. of seeds per acre | Cost of seed per acre ‘ P"’g;,mh'y m’:o:l m",’"
£ s d. tons cwtas. qrs, Iba, £ & d.
16,000,000 1 6 0 110 017 017 3
8,000,000 013 ¢ 1 0123 012 7

The two-acre plots without ryegrass and the two half-acre
plots with ryegrass have yielded crops since 1886, when they
were sown with the following seeds :—

Quantities and Prices of Seeds used for thick and thin sowing,

with and without ryegrass.

| Plot 1 | Plot 2
(A.) Without | (B.) Withrye- | (A.) Without { (B.) With rye-
—— ryegraas grass ryegrass ETass

jAmount| p... AmoEmt; Price Amount| o Amount/ Price

;pe'ro::m’per acre pe!::;e‘ per aore‘p :x? :;,e per acre| p:‘:‘:gm'-perncre

1bs, s. d, lbs, s d. 1bhs. 5 d. 1bs, s, d.

Foxtail, . . . 2 3 0 1 1 6 3 4 6 13 2 3

Cocksfoot . . . b 5 6 2 2 84 6 6 6 3 3 3

Meadow fescue ., | 3 3 6] 1 il 9 4} |6 3| 2 2 4

Tall fescoe . . 2 3 0 1 1 6 3 4 6 1 2 3

Byegrass'. . .! — | — | 9 |2 3| — | — |12} |3 1}

Timothy! . . : 1 [onl 6 26|13 076 (26
Rough-stalked

meadowgrass]| 3 [011] 4 I o111 |110] 1 [110
Smooth-stalked

n;&dow_g;m} y o 4 3 IO 13 1 0 9 1 09

White clover. .| 1 1 o] 1 101 1 6} 1 1 6

Alsike . . . . 1 1 0 1 1 0 1 1 6 ] 1 6

Cowgrass . . .| 2 |2 0| 2 |2 0|3 |3 0] 3 |30

Totals . .| — (2010 — 17 6| — 29 113 — 24 31

- i | 3l ‘ 3

- ] [Coﬁ)imtcd on paye 33,

' 8ee remarks in first paragraph on page 33. It should be added that the
Prices also are higher for the plots with ryegrass and lower for those without
Tyegrass than were intended, 1s. 34. being added to the one, and 7{d. deducted
from the other.—W. C.
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Quantity of Hay produced per Acre in the Experiments with Permanent Pastures during the
Three Years 1886-88.

The following Table shows the actual amount of produce per acre in each of the last three years, 188688,
as determined from the halves of the plots that were hayed during 1887 and 1888, and from the entire plots
in 1886, when no portion was fed off. It will be observed that the total produce for the three years from the

plot 1A, without ryegrass, and sown with eleven and a half million seeds, is practically the same as that

obtained from the plot 2 A, which had sixteen million seeds.

Number o Incrense crease | Total produce of | som por

umber ( Cost of seeds | Prod f 1886, | Prod ? 1887, { of 1887 | Produoce of 1888 produce of | seec per

— ominating | “perscre | persae | peracre | over | peraars  |OLIeH8 | the tbree vy | ton of

1887 prodace

£ s d. [tonscwts, qrs.Ibs.!tons cwts, qrs. 1bs, Pe:; tons awts. qrs. lbs, Part tonscwte, qre.1bs.| o d.

cent, cent,

1 A. Without ryegrass . | 11,677,000 1 1 5} 113 221 314 2 6 121 310 126 sS4 818 225 |2 43
1 B. With ryegrass. .} 11,643,000 016 3 114 114 316 1 4 119 219 2 8 21 8 9 026|111
2 A, Without ryegrass . | 15,959,000 110 7 1 9 214 317 014 160 311 2 6 7 818 1 613 b
2 B. With ryegrass. .| 16,074,000 1 3 0} 1 3 312 4 9 2 4 440 310 3 8 21 9 4 024 {2 6

(44
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Unfortanately the quantities of the timothy seeds were
transposed, 80 that three pounds were included in the mixtare
for the half-acre plots, and only a pound and a half was put on
the acre plots; whereas it was intended to put three pounds on
the acre plots, and a pound and a half—that is, at the rate of three
pounds per acre—on the half-acre plots. The result is that the
timothy is greatly in excess in the ryegrass plots, being at the
rate of six pounds per acre as against & pound and & half per
acre on the other plots.

The total weight of the seeds sown per acre is not given,
this being completely misleading when considered apart from
the quantity of each seed used, as the quantity of each seed
has been determined by the number of germinating seeds in
s pound. The absurdity of sowing so many pounds per acre
without regard to the different kinds of seeds will be apparent
if we consider that a pound of white clover seed will produce
three times as many plants as the same weight of red clover
seed, and a pound of rough-stalked meadow-grass seed should
give as many plants as five pounds of cocksfoot or seven pounds
of meadow fescue.

After the first year, half of each plot has annually been
eaten by sheep, and the other has been cut and made into hay.
The sheep were supplied with decorticated cotton-cake at the
rate of 5 cwts. to the acre, and the portion hayed was manured
with the same quantity of decorticated cotton-cake. The sheep
went over the plots three times in the year. During 1888, 80
sheep were put on from May 10 to May 21, 78 from June 5 to
Juue 18, and 57 from July 19 to July 30. After this, a heavy
crop of grass was prodaced; but it was too rank, from the
droppings of the sheep, to be again fed, so it was mown on
September 27, and made into hay. This crop produced the
following weights of hay :—

Produce of hay per acre,
tons cwta. qrs. 1ba,

1 A. Without ryegrass e » 017 124
1B Withryegrass . . o+ o . 018 0 8
2A. Without ryegrass , ) . . . 1 81 4
2B¢ With ryegms . . Y » . 1 6 2 16

. Itistoo soon to generalise on the results here tabulated ; but
1t may be pointed out that the seasonal decrease of the year 1888
affected in a larger ratio the plots containing the ryegrass.

YOL, XXV.~8. 8, D
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III.——Repwt on the Farm Prize Competition in Notltingham~
shire, Lincolnshire, and part of Derbyshire and Leicester-
shire in 1888 ; Classes 2 and 8. By THoMAS STIRTON.

Judges.

Hexry Caurion, Bletsos Castle, Badford.
Joux J. HArLg, Whitfield, Falfield R.S.0., Gloucester.
THoMas STIRTON, West Stratton, Micheldever, Hants.

IN continuation of the Report on Class 1, which appeared in the
Journal for October 1888, it is now my duty, on bebhalf of
myself and colleagues, to report on the remaining two classes of
farms for which prizes were offered in connection with the
Nottingham Meeting of the Royal Agricultural Society. These
were :—

Crass 2.—For the best-managed arable and grass farm above 100 acres
and not exceeding 300 acres, of which not less than one-half shall be arable.
First prize, 60 guineas; second, 25 guineas,

Crass 3.—For the best-manaored arable and grass farm above 25 acres
and not exceeding 100 acres. First prize, 50 guineas; second, 25 guineas.

The competition was limited, as usual in such cases, to
tenant-farmers paying a bond fide rent for at least three-fourths
of the land in their occupation, and no competitor was allowed
to enter more than one farm. In the event, however, of his
having other holdings, the Judges had instructions to inspect
them if they thought desirable.

The two classes submitted for the inspection of the Judges
in this division included twenty farms, and extended over a very
wide area, reaching from the neighbourhood of Brigg in North
Lincolnshire to the borders of Cambridgeshire, and comprising
many varieties of soil and great diversity of cultivation. The
first inspection began on Tuesday, December 13, and was con-
cluded on the 23rd of that month, during which period all
the three Judges went ‘carefully over every farm, visiting almost
every field, except on bne farm, whére they were prevented by
snOW from seemg the land.. The second 1nspect1on was made
by the reporting Judge alone, and this visit was begun on May
14. The third and last inspection, in which all the Judges
again took part, was begun on June 28. As a preliminary step,
an elaborate series of printed questions was issued to each com-
petitor, the replies to which, being in many cases very detailed,
furnished a useful guide to the Judges in. visiting the farms.
In Class 3 the inspection became very interesting, as the com-
petition (especially between Messrs, Baguley, Widdowson, and
Milner) was extremely close,
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The Judges desire to state that, of the twenty farms sub-
mitted for inspection, at least ten were worked in conjunction
with other holdings, several of which were visited. This entailed
additional labour on the Judges, and was otherwise unsatis-
factory, as it was not always easy to ascertain how far the stock
owned by the occupier really belonged to the competing farm.
They consider that it would be preferable to require each com-
petitor to enter all the land which he occupies.

The Judges have pleasure in stating that on all the farms
entered for competition the farming was of a very high and
meritorious description. This was doubtless in a great mea-
sure owing to the direct personal supervision and attention
given to all details of farm management. It was very gratifying
in these gloomy days of agricultural depression, when much is
still heard of unprofitable farming, to find, even on land of not
very high quality, farmers whoare able to maketheir business pay.
1t was pleasant for the Judges, and especially for the writer of
this report, who had not previously a very high opinion of farming
on small holdings, to recognise the fact that these small furms
can hold their own when managed by practical men. Some of
these men have risen from very humble positions by their own
industry and perseverance, and, having succeeded in saving and
investing money, will no doubt some day be in a position to
take larger farms. Cottages on all the estates that came under
the inspection of the Judges were very commodious and con-
venient, and well adapted to the circumstances.

The general system of farming in Lincolnshire and Not-
tinghamshire was so fully described in the report on Class 1
that any further particulars regarding those counties are quite
unnecessary.! As, however, 8 Commended farm in Class 2 and
s Highly Commended farm in Class 3 were situated in Derby-
shire, some reference to the agriculture of that county may be
desirable. Regarding Derbyshire, indeod, a report appeared in
Vol. XVII. of the Journal (1881); but in these days of rapid
transition a great deal happens in seven years, and, in con-
nection with the farm competition in the east of the county,
some details are now submitted, chiefly by way of supplement to
reports previously published.

} Tt was mentioned in the report on Class 1 (Vol. XXIV. page 528), that
the Judges had observed a very unusually large proportion of stubble land
annually sown to white orsoft turnips, to the great nezlect of the undoubtedly
far more valuable swede turnips and other roots. It is worth mention,
therefore, that in the districts visited by the Judges in Classes 2 and 3 there
was & very large preponderance of gwedes,

b 3
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The Gencral System of Farming tn Derbyshire.

Distribution and Occupancy of Land.—The total area of land
occupied in Derbyshire, exclusive of nursery-grounds, woods,
heath, and mountain, was on June 1, 1888, 511,541 acres.
Of this, 462,023 acres were rented, and 49,518 acres, or about
one-ninth, were occupied by the owners. ¥rom the returns of
owners of land ordered by the House of Commons in 1874, it
appears that one landlord in Derbyshire owns 83,829 acres,
another 27,000, and a third about 13,000. These three estates
comprise about one-fifth of the area, but only one-thirteenth
of the rental of the county. There are 12 landowners with
estates of 5,000 to 10,000 acres, 35 with 2,000 to 5,000 acres,
41 with 1,000 to 2,000 acres, 73 with 500 to 1,000 acres, 510
with 100 to 500 acres, 563 with 50 to 100 acres, 2,188 with 20
to 50 acres, 3,472 with 1 to 10 acres, and 12,874 with less
than 1 acre of land.

In the Agricultural Returns for 1880, the number and
acreage of farms, according to size, in that year were given as
follows :—

3

. . One From 300 | From 500 { Above
Fifty acrest Fifty 10 lhundred to] “to 500 | 01,000 | 1,000
and under OCreS 1 300 acres | mcres acres wcres

Number of Farms. 10,058 1,503 1,319 122 17 1

Acreage of Farms ., ‘ 133,944 | 108,731 | 213,436 | 44,857 | 10,459 | 1,406

A conspicuous feature in this Table is the very large propor-
tion of farms under 300 and even under 50 acres, which latter
are fully three times the number of all other holdings. These
small occupancies are chiefly in the northern portion of the county,
and are numerous on some of the large estates. In his report
to the Royal Commission on Agriculture in 1881, Mr. Druce
states that, of 306 holdings on the Duke of Devonshire’s estate
in the Buxton locality, about 125 are under 20 acres, other 70
are from 20 to 50 acres, 42 from 50 to 100 acres, and only 69
above that figure. On the Duke of Rutland’s estate tliere are
426 farms—of which 250 are under 20 acres, 80 from 20 to 50
acres, 50 from 50 to 100 acres, 46 of 100 acres or upwards—but
only one of these above 500 acres.

The following Table shows the proportional acreage of each
class of holdings in Derbyshire and in the whole of England in
the year 1830 :—
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Percentage for Class of Holdings, Percentage for
Derbyshire all England
28 Fifty acres and under 14
21 From 50 acres to 100 acres 13

42 s 100 , 800 41 _
9 »y 3800 ,, 500 18
2 » ©00 ,, 1,000 , 11

Over 1,000 3

Many small occupancies on the Duke of Devonshire’s Buxton
estate consist simply of a cottage, with two or three acres of
land, almost wholly old grass. The men work in the limestone
quarries, whilst their wives and families do most of the farm-
work during the day. No horses are kept, and the tenants
sometimes arrange with larger farmers to summer their cows, in
which case the land is all mown for hay. No part of thisland is
less than 1,000 feet above the sea-level. Rents are from 1. to
1. 3s. per acre, including the cottage, and the money is punc-
tually paid. The people are believed to be very comfortable.
The making of butter is the almost exclusive industry on these
farms, but it is not always of very good quality. The sale of
milk to the towns is left to the larger tenants. One great diffi-
culty in connection with small holdings is the outlay on build-
ings, and if interest were charged on these the rent would be
considerably increased.

As a general rule, occupiers of small holdings work very hard,
live economically, and deprive themselves of many comforts in
order to pay the rent and lay by some money. They cannot
afford to keep either horse or implements, but depend on neigh-
bouring farmers, or “ higglers,” to do the work. Still, they are a
thrifty, well-doing class, seldom in arrears with the rent, and
generally move to larger holdings. Some of the very small
holders assist on larger farms in busy times. In social position,
these tenants are not much removed from farm-labourers, but
ideas of self-respect are promoted by the occupation of land, and
they have passed successfully through the period of agricultural
depression. Few farms of this class have remained unlet;!
rents have been well paid, and for any small holdings that
became vacant there has always been ready competition. Not
much change has recently occurred in the character of farms
belonging to the chief landowners of the county, but the ten-
dency has been rather to increase the size of the holdings than
the number of the tenants.

In June 1886 there were 4,053 garden allotments (excepting

! In the return of unoccupied farms included in the Agricultural Returns
for 1887, six farms, comprising altogether only 120 acres, were returned as
moocupled in Derbyshire,
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railway allotments), of and exceeding } of an acre in extent,
attached to cottages held by labourers and working men, at an
average rent of ol. 3s. 7d., including the cottage. Of these
allotments, 985 were held by a weekly tenure, 469 monthly,
1,332 quarterly or half yearly, 1,212 yearly, and 55 under other
conditions. Allotments for labourers are more numerous in the
south than in the north of the county, which is not an arable
district, and not many labourers are required. Many of these
cottagers keep pigsand poultry, and, in the northern part of the
county, cows also. Labourers who live in the villages surround-
ing the park at Chatsworth are allowed to pasture their cows in
the park during summer for 21 weeks, from May till October, at
a charge of 3l. per cow, and the privilege is much appreciated.
Some cottagers thus keep one cow, others two, others three or
four. These cow-owners, as a rule, make butter, or combine
and send the milk to Manchester or other towns in the North.
In some cases a co-operative arrangement of butter-making is
adopted, several cow-owners combining and taking it in turn to
make the butter from the milk of all—each of them, however,
being allowed to retain milk sufficient for the family wants.
Owing to the number of tourists and visitors, there is always a
ready market for good butter in the immediate neighbourhood.

Geology and Soil.—In “ The Peak,” as the northern part of
the county is designated, there is not much cultivation. The
district consists largely of wild heath and mountain land, partly
on the limestone, partly on the millstone grit formation. On
the Duke of Devonshire’s estate only about one-tenth, and on
the Duke of Rutland’s one-twelfth, is arable; the remainder
consists of pastoral ranges, with a great extent of moor and
forest. Grass-land in the valleys is rich, and the stock genérally
is very good and suitable to the land; but higher up the hill-
sides the land becomes poor, and is bleak and bare on the
mountain-summits. In the southern parts of the county soil
and agricultural practice differ widely from those in the north.
Heavy clay soils alternate with others of a light and gravelly
character, chiefly on the red marl formation. In the north-east
of the county is a small area of magnesian limestone, which
extends from the county boundary some miles westward till it
meels the coal series. The soil of this district is of medium
quaéity; some of it being fairly good turnip and barley
land.

The coal-measures, commencing a short distance north-east
of Derby, extend along the east side of the county, and beyond
it into Nottingham and Yorkshire. With this part of the
county we are specially concerned at present. The surface-soi}

Digitized by GOOS[Q



in Noftinghamshive, Lincolnshire, &c.: Clusses 2 and 3. 39

is for the most part dry, and is heavy working land. From
Stretton, north to and including Matlock, six miles distant, the
sarface is hilly. There is friable soil on the hills and in part of
the district toward the eastern boundary of the county; but in
the valleys it is heavy and stiff, on a clay subsoil. Young plants
have there often s bard struggle for existence, and make little
progress in spring till the weather becomes genial, and they get
hold of the manure in the soil. This is especially apparent in
the case of the root-crop, it being difficult to get a plant on such
heavy land.

Portions of the land have been greatly improved Ly draining,
and in the neighbourhood of Alfreton heavy crops of ltalian rye-
grass now wave over land which was previously sour and unpro-
ductive. Early ideas with regard to draining have been some-
what modified, and the drains, instead of being put O yards
apart, are now not more than 6 yards apart, with 2- or 3-inch
pipes, 30 inches deep. Three to four inches of stone are first
laid over the tiles, a little straw or brushwood above the stones,
then clay and soil on the top. Most of the draining had been
completed previous to 1880, but where it had not been finished
it has been still carried on. During the past two years there
has been a revival of improvements on the land, more lime is
used, and farmers scem to be awakening from the feeling of
despondency that prevailed during the first years of agricultural
depression.

Acreage under various descriplions of Crops.—In the Agricul-
tural Returns issued by the Board of Trade, Derbyshire is classed
among the 21 pastoral counties—that is, a county in which the
acreage under permanent pasture is two-thirds more than the
acreage under corn crops. In 1888, there were 404,512 acres
in permanent grass for hay or pasture, and for many years there
had been a gradual increase. The extent was 391,776 acres in
1881 ; but in the fourteen years beginning with 1867 there had
been a total addition of 67,000 acres to the permanent pasture
of the county (Journal, Vol. XVII. [1881], p. 460). In the six
years ending with June 1887 there had been a further addition
of 13,733, making a total of 80,733 acres in 20 years; but the
limit of extension geems to have been reached in 1886, as a
reduction of 1,705 acres was indicated in the year following ; and
again in 1888 there was a reduction of 997 acres.

A feature in connection with grain-crops has been a con-
tinuous contraction of the area under wheat, and an extension
of that under oats. In 1888, the total acreage under all kinds
of crops, bare fallow, and grass, was 511,541 acres, compared with
312,330 im 1881, a change of only 793 acres in six years, The
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wheat area, which had diminished previous to 1881, and was
then 22 537 acres, has become still more circumscribed, and in
1887 there were only 16,787 acres, though there was a rise to
20,207 in the year following. The cultivation of oats had
extended previous to 1881, when the crop covered 26,927 acres;
in 1887 there were 28,794 acres, showing another, thongh not a
large, increase ; but in 1888 there was a decrease of 1,393 acres.
Of barley, beans, and peas there has been a large reduction.

Green crops covered 21,829 acres in 1887—an increase of
865 since 1881, but 2,739 less than in 1871; in 1888, there
was a decrease of 160 acres. Turnips and swedes have in-
creased since 1871 ; mangold shows little change; but there is
a decrease in potatoes, cabbage, kohl rabi, and rape, and likewise
in vetches.

Some land in recent years has been laid down in permanent
pasture; not much, if any, is laid down without a grain-crop.
The course usually adopted is to have the land well drained
where necessary, to clean it thoroughly, manure it well, and
then sow the seeds with wheat or barley, the grain-crop not
too thick. Grass-seeds are usually bought from well-known
seed establishments, and farmers, as a rule, now leave it in a
great measure to the various seedsmen to select suitable grasses
for their soils.

Ensilage has, during the past three years, attracted some
attention ; but comparatively few farmers in Derbyshire believe
there is any profit derived from making it, except in very wet
seasons, and it has been hitherto made chietly, if not exclusively,
by the landlords. The various modes of making ensilage
are watched with interest by the tenants. The Agricultural
Returns would appear to indicate that the making of ensilage is
decreasing. In 1887 the number of silos in Derbyshire was
65, with an average capacity of 2,771 cubic feet ; in 1888 they
numbered only 60, with 2,811 cubic feet average capacity.
The number of persons proposing to make ensilage in stacks
was returned as 40 in 1887, but only 30 in the year following,
It is scarcely needful to point out that the apparent decrease in
the making of ensilage during 1888 is illusory. It is notorious
that the number of silage stacks made during the past sum-
mer in all parts of the country was, owing to the difficulty
of saving the hay crop, very considerably larger than in any
previous year. There is no doubt that this general tendency
was apparent in Derbyshire as well as in other counties. The
reason, of course, why this increased silage-making is not shown
in the Agricultural Returns is that the statistics are collected
at the beginning of June, at which date comparatively few
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% proposed to make ensilage in stacks ” of those who were soon
sfterwards driven, by stress of weather, to do so.

Live-Stock.—About 1881 there was a great diminution of
live-stock, especially of sheep. 1t was stated in the Journal
that in 1867 there were 258,000 sheep; in 1871 they had
fallen to 230,000 ; and in 1881 they numbered only 191,243 —
thos indicating a decrease of 67,000 in 14 years. It must be
noted, however, that the decrease was not continuous. From
1867 to 1871 the numbers diminished ; but in 1875 the total
was 261,523—a namber exceeding that of 1871, and even that
of 1867. An inclement year or two makes a great difference.
For example, there were 228,445 sheep in 1880, but within a
year the flocks had been reduced by 37,202. No doubt the
diminution has been occasioned very largely by unfavourable
seasons, 'The loss of sheep on the heavy clay soils and on the
hills was regarded as the greatest calamity ever suffered by the
farmers of Derbyshire. Many of those who formerly kept large
flocks have now very few sheep, and some of them none at all.
In certain instances, nndoubtedly, farmers have been compelled
to sell sheep to meet current expenses, and have not been able
to replace them. The loss was very severe in the winter of
1887-88 ; but the lowest depth was reached in 1882, when sheep
numbered only 170,559, or 87,441 below the level of 1867, and
90,964 below the grand total of 1875. In 1887 they mustered
199,146-—a recovery of 28,787 in five years; but the tale of
variation must be summed up in the statement that in 1888
the number was only 188,214—a fall of 10,930 from the previous
year. Of these, 6,738 were less than one year old. The rigour
of the winter of 1887-88, which was exceptionally prolonged and
severe, even for the bleak district of ¢ The Peak,” was the cause
of serious loss to flockmasters. This coming as the culmina-
tion of a series of seasons characterised by their hardship and
inclemency was a heavy blow to many of the Derbyshire farmers.

In connection with the decrease of sheep, however, it may
be observed that & much larger number than formerly are now
killed at an early age; and, practically, the number of sheep in
any county is diminished by the number of wethers previously,
but not now, kept over one year. It seems that farmers in the
Midlands have come to consider it profitable to cross their ewes
with black-faced rams, and this practice had been adopted on all
the competing farms, with only four exceptions. It appears to
be recognised as a fact that black-faced sheep are more saleable
than the white breeds, and probably come more early to
maturity.

Caitle decreased by 9,177 in the unfavourable years from
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1875 till 1881 ; but in the latter year they numbered 133,481 —
an increase of fully 11,000 on the total of ten years previously.
In 1887 there were 144,529, shewing a similar increase in the
shorter period of six years, and a larger number of cattle than at
any preceding period. It is a circumstance not easily explicable
that in 1888 the number was only 134,704—a reduction of
9,825—of which 3,663 were cows and heifers in milk or in calf,
2,088 other cattle of two years old and above, and 4,074 under
two years old.

Pigs have also decreased in number. They numbered 47,000
in 1867; in 1871 they were 40,000 ; in 1875 they had fallen
to 37,271; in 1881, they were 50,000, but seven years after-
wards they had risen to 34,371. They are now regarded as a
good paying kind of stock. .

Horses have not varied much in number, but increased
attention has been recently devoted to the breeding of Shire
horses. This is, in fact, one of the most hopeful features of
Derbyshire farming in the present day. Some of the best
Shire horses are reared in the county ; and many of the farmers
have gone into the business with spirit, and are well maintaining
the reputation of the district in this respect. It is not neces-
sary to dwell upon the improvement in the character of heavy
horses, which has happily been a redeeming feature amid the
general gloom of the past decade. It is sufficiently exemplified
not only by the increased importance and success of the annual
exhibition devoted to the exclusive interest of Shire-bred horses,
bat also in the classes provided for them year after year at the
Meetings of the Royal Agricultural Society. The demand—a
continuous and increasing one—from foreign buyers for_the
best of the British heavy horses is a steady stimulus to breeders,
aud this too has been supplemented by a general tendency among
home farmers to keep a better class of farm horses than heretofore.
The Derbyshire men have wisely seen the possibilities of horse-
breeding as a profitable branch of farming. Nor have they
confined their attention only to heavy horses: encouraged by
the vigorous and enlightened policy of the Royal Agricultural
Society and the Royal Commission on Horse-breeding, and
assisted by the provision of sound thoroughbred sires at &
reasonable fee, they are taking up the rearing of light horses
with equal enterprise and zeal.

Another branch of thrifty farming, unnoticed, and probably
undeveloped, in 1881, is the breeding of good pouliry. Until
quite recent years the greater number of Derbyshire farmers
had only a few mongrel barn-door fowls, that were,le_ﬂi very
much to live at random. Now the various pure breeds, includ-
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ing ducks and turkeys, are to be seen in many farmyards.
Neither the farmers of Derbyshire nor of any other county are
yet equal to the French peasant proprietors in the economical
management of poultry, or in recognising the best kinds for
producing eggs and for use at the table. This is, no doubt, a
source of profit hitherto too much neglected in all districts, but
which may in the future yield very material results.

For twelve years previous to 1881 a revolution in the milk
traffic of the county had been gradually taking place. Clecse-
making, which had long been a conspicuous industry, had greatly
diminished, and had been to a large extent transferred from the
hands of private families to factories of a more or less public
character. Derbyshire was the first county in England to adopt
the factory system of cheese-making, which had been previously
tried in America and some parts of the Continent of Europe.
The new system originated with a meeting of landlords and
tenant-farmers, members of the Derbyshire Agricultural Society,
held in 1869, at which & committee was appointed, and a
guarantee fund formed, with a view to establish one or more
cheese-factories. One was erected at Derby, and another at
Langford, on the estate of the Hon. Edward Coke. Factories
were then gradually established in other districts. In 1881
there were 12 in the county, and some have been added since
that time. Among those lately built is one by Lord Maccles-
field, in the vicinity of Croydon Abbey, at which the milk of 300
to 400 cows is made into cheese. Another factory intended to
turn out all kinds of dairy produce has been erected near Ogston
Hall, Higham, by Mr. Turbutt, on whose estate Mr. Arthur
Milner’s highly commended farm is situated. Milk is bought
by weight, not by measure, and the cream is at once removed
by & Laval separator. The separated milk at this factory is sold
in cans to dealers, or retailed by their own carts along with the
new in.the towns and villages in the district. The price paid
for the skim milk is usually about one penny per quart. At
certain seasons of the year the supply is more than the demand,
and it is then utilised in rearing calves and pigs. Consign-
ments of butter and dairy produce are sent to many parts of
England and to London hospitals. The cream is placed in a
patent churn, by which 64 lbs. of butter can be made at once,
and the butter is sold fresh every day. One of Cluett’s first-
prize improved cheese-making vats has likewise been procured,
so that cheese as well as butter can be manufactured on the
establishment.

Cheese-factories have not been always successful from a
finapcial point of view ; nor does their produce, as a rule, equal
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in quality that of the best-managed private dairies. Some have
been let to private cheese-makers, who purchase milk from farmers
in the neighbourhood and make it into cheese, paying farmers
for the milk and selling the manufactured article, just as is
done by ordinary manufacturers who buy the raw material and
sell the manufactured goods. Nevertheless, it is certain that
the factory system has extended during the past few years.
Whether this is altogether a matter for congratulation is ques-
tionable. To the farmer’s household, indeed, there is a vast
saving of labour and responsibility ; but on holdings of a mode-
rate size, where the capital invested is not large, it is almost a
necessity that every member of the household should assist in
making, as well as In economising, money, and young as well as
older people could not be more uscfully employed than in jointly
assisting with the dairy and collateral occupations.

Unprejudiced observers admit that the factory system has
done, and is doing, great and lasting good to Derbyshire farmers.
It has broken up the monopoly formerly enjoyed by the old
cheese-fuctors, has shown the farmer the value of his milk, has
enabled farmers generally to realise larger incomes, and has
delivered them from the vicious system of getting money in
advance from cheese-factors, with the inevitable result of being
compelled to accept any price that might be offered when the
day of settlement arrived. With a factory in his neighbourhood
the farmer obtains a sure and ready market for his milk, with-
~ out any trouble or expense. In some cases the factory is only a
depot for the supply of milk to dealers, who make cheese of the
surplus; while others make cheese during five or six months in
the year, and are closed for the remainder of the time. In close
times farmers who contribute milk to these factories dispose of
their commodity by private arrangement.

The sale of mill: has increased enormously. In 1872 the
quantity that passed over the Midland Railway, chiefly to
London, was 940,000 gallons. In 1880 it was estimated by the
railway officials at 54 millions of gallons. I am indebted to the
General Manager of the Midland Railway for the information
that during the twelve months ending October 1888 there were
8,393,292 gallons passed over the Midland Railway from Derby-
shire. It is conveyed by slow and fast trains, and where
necessary, and the traffic is of sufficient magnitude, special
trains are provided for the carriage of milk. The freightage is
4d. per imperial gallon for distances not exceeding 20 miles, 1d.
per 100 miles or less, and 14d. for any distance above 150 miles.
From the north and east parts of Derbyshire less milk is sent to
London than to factories or to such towns as Manchester and
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Sheffield. Within the county milk is taken to the towns and
villages for sale once or twice a day to a much greater extent than
it was a few years since, and this has been brought about by the
lower prices offered at the factories. The price paid a few years
since was 7d.: now it is 5d. or 5}d. per gallon in summer. For
this reason there is a greater disposition where possible to sell
milk by retail in towns, where it realises 8d. to 10d. The price
of 3d. per gallon paid by factory-owners is not regarded as remu-
nerative by the farmer, who is consequently induced to look out
for a better market, and to take more trouble to supply it. On
the other hand, cheese-makers cannot have a great margin of
profit, even with milk at 5d., when cheese at the factories sells at
o0s. per cwt., and a good deal is sold at a still lower rate. Even
for the finest quality of cheese the top factory price was lately no
more than 52s. 6d.

An abundant supply of good milk in towns and cities must
be regarded as a great benefit; and the sale of milk has not
nearly reached its limit of expansion. In the carriage and
distribution of milk, numberless improvements have been sug-
gested by experience, one of which is the destruction of the
animal odour and heat by refrigeration. With enormous bene-
fit alike to producer and copsumer, the traffic may be still
indefinitely extended. In London, with its four millions of
people, the consuming power is practically unlimited, but it is
capricious. On a Saturday or a Sunday, when working people
are generally at home to breakfast, and similarly on a holiday
or on a hot day in summer, when ices are in demand at every
street-corner, any quantity of milk can be sold. To meet such
contingencies a wholesale dealer in the metropolis will secure a
factory situated conveniently near a railway station, whence
he can order an extra quantity by telegraph. These special
demands can be met by the factory by merely reducing the
quantity of cheese made on that day.

Rents.—There does not appear to have been any general
reduction of rents in the county. Remissions of ten to twenty
per cent. have been made by some of the large landowners ; and
In some instances the remission has been much larger, even as
much as fifty per cent. by small landowners. These remissions,
however, have not been constant or uniform, and in some in-
stances have been intermittent.

On some large estates, such as those of the Duke of Rutland
and Sir V. Crewe, rents have seldom been raised to old tenants
or their families. On the Duke of Devonshire’s estate, on the
other hand, there have been valuations at intervals of about
twenty-one years, and in the prosperous times remts were
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raised. As a consequence there have been very substantial
remissions, with large grants of manure and lime in recent
years, Small owners, on whose estates rents are generally
higher, have been compelled to make very considerable reduc-
tions, and a good many farms have changed hands. Instances
(which unfortunately are not confined to Derbyshire) are men-
tioned in which a reduction has been refused to an old tenant,
while a rent even below his offer had to be accepted from a new-
comer. On an average, rents are about 1{. 5s. on holdings of
100 acres or thereabouts, about 15s. on large holdings, and 30s.
to 40s. (according to situation and quality of land) for farms of
20 to 40 acres.

Wages paid to labourers in the county are high, but the
labour bill of farmers is not excessive, owing to the style of
farming, especially in the north. Irish agricultural labourers
come Into the county for the hay harvest and the hoeing of
turnips. They are housed and fed in the farmlhouse, and get
10s. per week or thereabouts, and usually remain in the district
until they are attracted farther south by the beginning of
harvest. In the southern district of the county wages are high,
but the number of labourers on each farm is not large. On one
farm of 160 acres the work was all done by three men and a
boy. Frequently the men are hoarded in the farmhouse, and
get about 7s. to 10s. weekly, with board. In the south-
. west of the county one or two young men are boarded in
most of the farmhouses, and get 18[. to 20!. yearly. Labourers
boarded in the honse are engaged by the year; those mot
boarded in the house by the week. Hours of labour generally
are from 5 A.M, to 5 or 6 P.M., or “from morning milking to
evening milking.” All the milking is done by the farmer, or by
his labourers ; and it is an essential qualification of a labourer
that he should be able to milk. Neither women nor children
are much employed in farm-labour in the county. In most
districts there are co-operative societies to which the labourers
belong, and which are managed by themselves. Registered
friendly societies and sick clubs likewise prevail, to which the
labourers subscribe.

As a summary of the preceding remarks it may be said that
the changes in Derbyshire farming since 1831 consist mainly in
less home-made cheese; more cheese and butter factories; in-
creased sale of milk; more attention to the breeding of cattle
and horses, and to poultry-keeping; and the introduction of
ensilage.
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Tae CoMPETITION,

The schedule on page 47 contains particulars of the hold-
ings in each of the eleven farms entered for competition in
Class 2, and the nine farms entered in Class 3.

CLass 2.—FmsT Prize,

White House Farm, Dunsby, Bourne, Lincolnshire, occupied by
My, William Edward Wadsley.

This farm was first visited by the Judges on December 17,
1887, and the whole aspect of the place, even at that dead
season of the year, manifested careful and prudent management.
It belongs to the Governors of the Charterhouse, London, who
own the village of Dunsby, and almost the whole parish, 2,500
acres in extent, The area of this farm is 298 acres, of which
180 are arable, and 118 are in pasture. Of the arable land, 140
acres are fen, the remainder being high land. The farm is
held under a lease of 12 years, at a rent of 5621., including one
cottage ; but during the past three years a reduction of 168L, has
been allowed. There is no tithe, but the taxes amount to 641,
8 year, besides 621. for a drainage rate such as is commonly levied
in the fen districts. For rent and taxes the amount actually
paid is 520L per annum. Mr. Wadsley has been tenant for seven
years, and succeeded his father, who had occupied the same farm
during the preceding 42 years. The farm is under the Agricul-
tural Holdings Act, but the sale of hay and straw is prohibited.

The fen portion lies on the Oxford clay, which in thet locality
is particularly close, compact, and heavy. At Bourne, five
miles distant, there is a well 99 feet deep, where 15 feet of clay
and sand may be seen, resting on the limestone rock. On the
fen portion of Mr. Wadsley’s farm the soil is black loam, very
deep and rich, with a stiff subsoil, very good for wheat and
beans, and really excellent land, but decidedly unworkable in
extremes of dry or wet weather. The high land of the farm
is red loam, on a gravelly subsoil, well adapted for barley and
turnips. The climate is favourable, and the average yearly
rainfall does not exceed 24 inches. Dunsby isa village with
about 200 inhabitants, five miles from Bourne, a quiet town,
with a population of 4,000,

The farmhouse is a three-storey building, facing southward,
on the road leading towards Spalding, and very pleasantly situ-
ated. There is a nice flower-garden in front, adjoining which
is a kitchen-garden of rather small dimensions. Near the house
are the farm-buildings, situated at the very extremity of the
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farm. This arrangement is unfortunate, but in other respects
the buildings are very convenient, quite sufficient for the re-
quirements, and are kept in good repair by the tenant. In form,
they are nearly a square, and are compactly arranged. The
yards are divided by a post and rail fence into five compart-
ments, each with a small shed, in which the cattle may find
shelter. Accommodation is provided for wintering from forty
to fifty cattle. In a central position, with a granary over it, is
the stable for working horses, rather old-fashioned, and with no
provision for ventilation. The nag stable contains two stalls,
and has a loose-box at one end, also a good harness-room and
coach-house. The straw barns are conveniently situated for
access at once to the stackyard and the cattle-sheds.

The implements, purchased new by Mr. Wadsley at a cost of
5671, are modern and in good order. The following may be
regarded as a complete list :—

Four waggons, four carts, one fanning cart, five ploughs, one ridging-
ough, one drag, one Duckfoot by Ashton, one reaper by Hornsby, one
tall, otherwise called a Coleman or share drag, three sets of Howard’s
seed-harrows, one set of joint harrows, one set of chain harrows, three
turnip-cutters by Hornsby, one drill by Garrett, three borse-hoes, one Cain-
idge roller, one flat roller, two dressing-machines, one weighing-machine
and weights by Avery, one wheel-barrow, thirty sheep-troughs, ten tumbrils
(feeding-trougbs), one hay-rack, twenty dozen hurdles, six ladders, a bean-

mill, & cake-breaker, two chaff-boxes, a running-barrow, a bushel and a
kand-barrow,

Around the buildings are the grass-lands. The arable
fields are all on the right side of the road leading towards
Spalding, from which they have convenient access, but the
pearest of them is about half a mile from the homestead. Still
more inconveniently situated is the fen portion of the farm,
which is two miles distant from the farm-buildings, with nothing
but a yard with a covered shed to accommodate about fifteen
cattle 1n winter. This yard is fonced round with oak slabs
eight feet high, and was constructed at a cost of 25L by the
tenant. It appeared to the Judges that it would be a great
convenience if a cottage with a small barn were erected in this
part of the farm, which would tend to obviate the present cen-
siderable expenditure for labour in the cartage of corn to be
dressed at the homestead.

The fen portion of the farm is drained under the Black
Sluice Act, obtained from Parliament in 1846 ; and, in virtue of
the powers therein granted, the land is taxed at the rate of six
shillings per acre. During recent rainy seasons, however, the
ordinary appliances were found totally insufficient to keep the
land in even tolerable order. A centrifugal pump by Marshall
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& Co., Gainsborough, was therefore erected to draw the water
out of the ditches into the great canal, known as the Forty-foot
River. Since that time, the Governors of the Charterhouse have
enlarged the pump and engine to fourteen horse-power, and
now it empties water into the river at the rate of thirty to forty
tons per minute, Any accumulation of water, therefore, is now
hardly possible. The Governors have spent in all 2,000L. in fen
draining, and it is believed there is not now a better drained fen
than their estate in the county of Lincoln. Mr. Wadsley him-
gelf has expended from 80!. to 100l in making drains three feet
deep, so that his farm is all thoroughly drained.

As already stated, the first impressions of the Judges on
visiting the farm were very favourable. Every feature indicated
thorough supervision and careful management. Gates, with
oak posts, all found by the tenant, were in perfect order. Gate-
ways, laid with stones, were kept sufficiently hard for any kind
of traffic. The hedges round the arable fields were trimmed
with conspicuous neatness, and all kept in excellent order.
The wide ditches, a prominent feature of the fen lands, had been
thoroughly scoured, and no weeds were allowed to grow along
the banks. The land is naturally good, and is kept in & high
state of cultivation. In December,the stubble fields were clean,
with only a little couch occasionally round the ditches. Wheat
for the coming year was clean and looked promising. Swedes
had been almost a failure in 1887, owing to the excessive
drought; but a field of mangold, drilled on the flat, twenty
inches apart, had yielded a good weight per acre, That field
was so dry when seen by the Judges in December that it could
not be ploughed.

On both divisions of the farm the five-course rotation is
adopted. The cropping on the fen land consists of (1) mangold
and colesced, (2) oats, (3) wheat, (4) clover, and (5) wheat.
On the high land, the succession is, (1) turnips aud swedes
(2) barley, (3) barley, (4) red clover, and (5) wheat. In a fair
average season, the land carries good crops, but a dry summer
is undoubtedly most suitable for wheat on the fen land, where
very large returns are then obtained. The average yield of the
several crops is: wheat 54 quarters per acre, barley 6, oats 9,
beans 5 quarters; mangolds 41, and swedes 24 tons per acre.

In 1888 the cropping consisted of wheat 52 acres, barley 26,
oats 26, artificial grasses 32, mangolds 7, swedes 10, coleseed
or rape 18, and beans 9 acres. Some details concerning the
different crops and their appearance at the time of our last
visit will best illustrate Mr. Wadsley’s style of farming.

Thirteen acres of Eldred’s wheat, white and red mixed, after
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cats in the previous year, looked very well, except 3 acres
thinned by the wireworm. Nine pecks had been drilled to the
acre, and to each acre of land had been applied 3 owt. of
Moeggitt’s dissolved bones. A field of 13 acres of white
chaff red wheat, after red clover, was exceptionally good and
strong. It had been drilled with 9 pecks to the acre. The
straw was of quite extraordinary length, and only with great
difficulty could the Judges walk through the field.

Seven acres of wheat, Webb’s Golden Drop, after red
clover, drilled at the rate of 7 to 8 pecks per acre, looked
remarkably well. The crop was really all that the heart of a
farmer could desire or his eye delight to contemplate. .

Another field of 9 acres of wheat, red and white mixed,
after clover in 1887, was also magnificent, and was unanimously
sdmitted by the Judges to be one of the finest pieces of wheat
they had anywhere seen.

- . A field of Webb’s Golden Grain Barley, 7 acres in extent,
after wheat in 1887, had been dressed with 3 cwt. of dissolved
bones to the acre, and the crop was very good, except that a
good deal of coltsfoot and some sow thistles were discernible.
This field had been cropped out of its rotation, which accounted
for the under-growth of weeds.

 Another field of barley, Webb’s Chevaher, after barley in
1887, was exceptionslly good and clean. The. land had: been
pro with 12 loads of farmyard manure and 3 .cwt. of
bones, and the barley had been drilled at the rate of 9 pecks to
the acre.

There were 25 acres of Carter's White Challenge Oats,
after swedes in the previous year. Thisoat is one of the earliest
in cultivation. The field had heen drilled at the rate of
5 bushels to the acre, which the Judges considered rather too
thick ; nevertheless, the crop looked exceedingly promising. It
bad been twice horse-hoed, and once hand-hoed.

Two fields of red clover, each 16 acres in extent, were being

with ewes and lambs. In one case the clover was
an indifferent plant, owing to the very dry summer of 1887;
and in a few places patches of couch-grass might be observed—
the only specimens, by the way, to be seen anywhere on the
farm. The other field was similarly pastured at the time when
the writer saw it in May; but the clover plant was very thin,
and, previous to the last visit of the Judges, the field had been
steam-cultivated twice, at a cost of 12s. per acre. The soil
of this field is very stiff, forming part of a tract extending in a
vortherly direction from Bourne to Lincoln, and sach cnltwa-
tion was the best course to be adopted in the circumstances.

t K
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For his seed crop Mr. Wadsley sows nothing but red clover,
and, with a view to keep it clear of couch-grass, it is customary
to plough a small headland round the clover-fields, making it a
dead fallow.

The cultivation of mangold is a conspicuous feature in the
management of this farm, and Mr. Wadsley has at various
times carried off 16 prizes in competitions open to the United
Kingdom for the heaviest weights produced on 2 acres by the
aid of Messrs. Proctor & Rylands’ manures. The weight of
his mangold crop far the last three years has averaged 47 tons
per acre. Under this crop we found 7 acres, consisting chiefly
of Coxe’s Yellow Globe, with a small quantity of Suttons’. For
growing mangold the land is always very carefully prepared. It
is first ploughed deep early in the autumn, then rolled, cul-
tivated, harrowed, and manured with 30 loads of farmyard
dung applied during winter. It is then ploughed 7 inches
deep, cultivated, flat-rolled, harrowed, rolled, and drilled with
5 cwt. of Proctor & Rylands’ Mangold Manure. The seed is
drilled on the flat 20 inches wide, at the rate of 14 lbs. to the
acre, and the mangolds are thinned out till the plants are 17
inches apart, which gives something like 18,000 plants to the
acre. Two acres intended to compete for the prize offered by
Messrs. Proctor & Rylands got nothing but 10 owt. of their
special manure.

Mr. Wadsley was awarded in the competition of 1888 the
third prize with a weight of 41 tons 16 cwt. There were then
310 tons on the 7 acres. Two years previously the same field
is said to have produced the enormous weight of 52 tons 10 cwt.
of mangold per acre.

Ten acres of Webb's Imperial Swedes, drilled on the flat,
20 inches apart, showed a very good plant. The soil was
prepared with 23 loads of farmyard manure applied during
winter, together with 4 cwt. of Proctor & Rylands’ Swede
manure drilled with the seed.

A field of 18 acres had been prepared for coleseed, which
was to be drilled about July 10. This field, which was very
heavy land, had been four times ploughed 7 inches deep during
winter, and then cultivated. To each acre 15 loads of farm-
yard manure had been applied.

There were 9 acres of beans, after wheat, drilled on Feb-
ruary 13, at the rate of 9 pecks to the acre. The plant was
regular all over the field, but was rather short in the straw.

Fourteen acres of grass had been laid down five years pre-
viously, with Sharpe’s permanent grass mixture, at a cost of
28s. per acre, and 4 cwt. of dissolved bones had been sown on it

4
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in March 1888. Clover was very deficient, and Timothy was
the only grass that prevailed to any extent. In the opinion of
the Judges this field had not received so much attention as the
arable land, though a marked improvement took place after the
dissolved bones had been applied.

There were 44 acres of permanent pasture, divided into four
fields. Grass-land has been described as ¢ the glory of Lincoln-
shire,” and with pasture as well as cropping Mr. Wadsley has
been very successful.

The following Table shows the stock on the farm at the time
of our several visits :—

Stock December 1867 ’ May 1838 June 1888
Horses . . . . . 15 14 14
Foals . . . . . —_ 2 2
Cattle . . . . . 41 B3 45
Sheep . . . . . 337 328 323
Lambs . . . . . — i 240 230
Pigs . . . . . . 7 l 11 11

The working horses are of a good useful stamp, very active,
and capable of doing a good day’s work. Two or three foals are
reared annually, so as to keep the teams supplied with young
and vigorous horses.

The cattle are very useful-looking shorthorns, partly reared
on the farm, partly bought in for the purpose of feeding. Those
bred on the farm are chiefly of the breed known as the “ old red
Lincolnshire.” On a portion of the grass-land cattle are fed off
in summer with the help of a little cake. In winter the system
Mr. Wadsley adopts is to chaff oat- and barley-straw, and mix it
with clover or hay. To the feeding cattle Mr. Wadsley gives a
ration of about 7 1bs. of the best linseed- and cotton-cake in equal
proportions, together with 4 lbs. of bran or barley-meal mixed
with a bushel of roots. The younger animals are fed in a similar
way according to their age. The dairy consists of only three or
four cows, so that the quantity of produce sold from this depart-
ment is not large.

The flock consists of 200 Lincoln ewes, of which two-thirds
are put to rams of the same breed, and the remainder to Hamp-
shire rams. The ewes are chleﬂy wintered on grass; but are
supplied with one pound of corn and a stone of roots daily.
Wether lambs are usually fed off when about a year old.
Formerly Mr. Wadsley was in the habit of keeping them till
nearly twice that age, but he finds early maturity most remu-
nerative, and big fat sheep are now almost unsaleable. Indeed,
the system of keeping old sheep has almost died out in several
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parts of Lincolnshire. Mr. Wadsley prefers pure Lincolns to
the cross with Hampshire rams; but, looking at the stock, the
Judges would have preferred the latter. The hoggets are win-
tered on coleseed and swedes, and are fed off on grass during the
\ subsequent spring and summer; when not on coleseed they get
turnips, and half a pound of mixed cake with hay or clover.

Pigs are of the large white breed, and are of a good useful
character. -

The cost of labour is about 25s. per acre. Weekly wages
paid in the district are 10s. to 12s. for ordinary labourers, who
are fairly plentiful. Some have allotments, but the Act of 1887
has not come into operation in the district. The work on the
farm in the winter of 1887 included the carting of 1,000 loads of
soil on to the grass-land, which has made a marked improve-

ment.

Mr. Wadsley has no regular systemn of book-keepmg, but
the Judges were enabled to ascertain how much was made from
stock, corn, and other articles sold, and to discover that there
was a fairly good balance on the right side. The year 1887
turned out much better than the two previous years, probably
owing to the fact that the dry summer of that year, to which
the statistics refer, was very suitable for wheat on such heavy
land. In the last three years Mr. Wadsley’s expenditure
averaged for cattle 160l sheep 8201, horses 20l 13s., pigs
111 6s. 8d., corn-seeds and feeding-stuffs 318!.; labour 3606l
artificial manures 84I. 13s. 4d., and tradesmen’s ‘accounts 1401,
For the same period his recelpbs were for cattle 4221 13s. 4d.,
sheep 596!. 18s. 4d., horses 451. 6s. 8d., pigs 301. 13s, 4d,, com
sold 1,0271.; dairy produce, including milk, 461, 13s. 4d. poultry
251., and a small sum for sundries.

“As aresalt of careful inspection the Judges were unammously
of opinion that Mr. Wadsley was entitled to great credit in the
management of his farm. In respect of productiveness of crops, he
was far ahead of his rivals, and was not behind them in the ofher
points submitted for decision. Wheat was exceptionally good,
being indeed almost perfect. Spring corn looked equally well,
while the root crops were in a state of cleanliness and cultivation
which would have done no discredit to a garden. Pasture-land
was short of grass, but well grazed, and all hassocks (or tussocks)
had been carefully eradicated. Stock of all descnptxons was of

quality..

Theeoil of the farm is undoubbedly of great natmral fertility, but
the land is heavily cropped, as will dppear from the details already
submitted; and careful management s required to keep it in such
high and clean condition. Certainly Mr. Wadsley takes great
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interest in the management of his land. Excellence in any line
of life is not to be attained without continued and vigorous
effort, and the success of such a tenant deserves to be recognised.
The Judges having taken into consideration the conditions im-
posed by the Society, and especially the first three—viz. general
management and profit, productiveness of crops, and quality of
stock—were unanimous in awarding to him the First Prize.

Mr. Wadsley recommended for the Society’s Certificate of
Merit John Hopkins, aged 53 years. He has beeu 26 years in
the service of Mr. Wadsley and his father, and was particularly
recommended for excellent ability in thatching, stacking, drain-
ing, and hedging. His conduct has been exceptionally good,
and he has brought up a numerous family.!

He recommended also Thomas Green, who has been 36
years on the farm. He is specially meritorious as a shepherd,
in which capacity he has gained the premium of the Lincolnshire
Society for raising the greatest number of lambs from a given
number of ewes.!

CLass 2.—SEcoND Prize.

Baston Farm, Market Deeping, Lincolnshire, occupied by
Mr. William Cave.

This farm was first inspected by the Judges on December 17,
1887, and the first glance indicated excellent management
in spite of many difficulties. It is a poor farm, but has been
well managed by Mr. Cave’s father and himself, with most
satisfactory results, and it was at once apparent that the farm
would take a high place in the competition. It is 267 acres in
extent, of which 246 are arable and 21 in grass. The landlord is
Lord Kesteven, Casewick Hall, Stamford, and the farm is held
by Mr. Cave on a yearly tenancy, at a rent of 430l per annum,
including three cottages. There ismo tithe, but a drainage rate
of 2s. per acre is payable by the tenant, the remainder being
paid by the landlord. Rates and taxes altogether amount to
750. 115. 8d. a year. Tor the last 18 months a reduction of 15 per
cent. of the rent has been allowed. Welcome though this relief
is, the system of temporary remissions is not a very satisfactory
one to an enterprising tenant, and even with the reduction the
rent and taxes amount to nearly 35s. per acre.

Baston Farm is not under the Agricultural Holdings Act, and
the tenant is not allowed to sell hay, straw, or roots. In case
of quitting the farm, he is entitled to half the cake bill of the

1 Certificates and money gratuities have been granted by the Society to each
of these men.—ED,
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preceding year, on condition that it does not exceed the aver-
age of the three previous years; also half the bill for artificial
manures used on the root crop of the current season, but not to
exceed 4 cwt. per acre. Allowance is also made for plough-
ing, herbage, and other tenant-right of a similar kind. The
present occupier was born and brought up on the farm. It was
occupied 26 years by his father, afterwards managed five years
by Mr. Cave for the executors, and for the past four years has
been occupied by him on his own account. The farm lies in two
parts—the Home Farm, consisting of about 120 acres, and the
fen land of 147 acres. On the former, the soil is of a sandy
nature, with a gravelly subsoil, very well adapted for barley and
root-growing. The fen land consists of a black, peaty soil, over
a layer of poor clay, with a rocky bottom, and in some fields the
soil resembles decayed wood.

Fen soil differs very greatly in character, the difference
arising partly from the presence or absence of clay in conjunction
with peat. The soil on Mr. Cave’s farm contains little or no
clay, and the land is therefore liable to blow. An instance of this
was seen by the reporting Judge in May on a piece of oats.
Crops, if at all early in spring, suffer greatly from late frosts;
and damage caused in this way was noticeable on Mr. Cave’s
farm, and to a much greater extent on an adjoining farm, where
& promising field of oats was cut down in patches all over the
field by frosts in May. A sample of Mr. Cave’s fen soil was sent
to the Society’s Consulting Chemist, who kindly analysed it, with
the following results :—

Soil dried at 212° F.,

! Organic matter and loss on heating . . . . 4849
Oxide of iron . . . . . . . . 476
Alumina . . . . . . . . . 517

Carbonate of lime . . . . . . . 309
Sulphate of lime . . . . . . . 4-63

Magnesia . . . . . . . . . ‘63
Potash . . . . . . . . . *36
Soda . . . . . . . . . 23
Phosphoric acid . . . . . 60
Insoluble silicates and sand . 37°19
100-00

! Containing nitrogen . . . . . . 1-66
Equal to ammonia . . . . . . . 2-02

Totul lime . . . 3-62

The soil was of a higher quality than might have been
expected. Dr. Voelcker states that the soil contains a great
deal of vegetable matter, and is at the same time uncommonly
well supplied with mineral constituents; the amount of phos-
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phoric acid is exceptionally high, and there is also plenty of lime,
and a moderate allowance of potash. In consequence of the vege-
table matter there is an extremely high proportion of nitrogen
in the soil. A further striking feature is the occurrence in
considerable amount of selenite or sulphate of lime; sharp little
crystals of selenite are scattered throughout the soil, and here
and there are congregated into masses.

The drainage of the district is under the Deeping Fen
Commissioners, but the main ditches are not considered to be
sufficiently deep to drain the land thoroughly. This, however,
is shortly to be remedied. A fairly wet winter is suitable for
Mr. Cave’s fen land, which requires to be solidified ; but a dry
summer suits best for the wheat crop. Land in this part of
the fen has sunk considerably since tillage operations were
begun upon it.

Mr. Cave resides at Baston, a very long straggling village.
Bourne is the nearest town, but the chief market-towns of the
district are Stamford, ten miles, and Spalding, eleven miles
distant. The house is old-fashioned and comfortable, stone-built,
facing south, and abutting upon the Spalding road. The farm-
buildings are in the form of a square, substantially built, very com-
modious, in good order, and exceedingly well kept by the tenant.
In the centre is a large open yard, with sheds for cattle, and
around it are grouped five smaller sheds, together with stable,
harness-room, chaff-house, waggon and implement sheds. On
the north side is a large barn and root-house, contiguous to the
stack-yard, at the farther side of which are houses for cows and
calves. On Mr. Cave’s fen farm there is a small homestead,
consisting of yards for cattle, and a stable, with foreman's
cottage. These buildings are approached by a private road, half
a mile long, leading from the Spalding road, made by Mr. Cave's
father and kept up by the present tenant. A little expense in
the way of fixing guttering to these buildings would be beneficial
for the sake of the manure which is made in the yards.

The Home Farm lies on the left-hand side of the road leading
towards Spalding, but is very far from being compact, as it
straggles along the roadside to a distance of a mile from the
house; the Fen Farm is a mile further on, or two miles from
the homestead. This arrangement is very inconvenient, and
most prejudicial to economical farm-management. All the
more credit is due to the tenant who, in spite of many and
great disadvantages, can manage so admirably in all depart-
ments, and that not for any special occasion, but regularly
from year to year. Not only was the farm satisfactory to
the present Judges, but the same holding gained a prize
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offered by the Earl of Carysfort several years ago for the best-
managed farm in the Stamford district. It has the advantage
of a fairly good climate. The rainfall, as measured at the
pumping-station in 1887, was 15} inches, but that was the least
that had been observed for 20 years. Some draining has been
lately done by the tenant without assistance from the landlord.
The drains were cut about 30 to 36 inches deep, the contrary
way to the old clay grips, and filled with thorns, with tile
outlets through the turfy holes where necessary. This system
of draining is not one to be recommended, although it appears
in this case to answer very well at present.

On the Home Farm the rotation of crops consists of (1)
turnips, (2) barley, (8) swedes, (4) wheat. On the Fen, the
rotation is (1) coleseed and turnips, (2) oats, (3) wheat, (4)
seeds, and (5) wheat. The mixture for seeds consists of 7 lbs.
red clover, 7 1bs. white clover, 2 1bs. trefoil, and 4 lbs. ryegrass.
This seems to suit the land admirably, as Mr. Cave had the best
field of seeds found by the Judges anywhere during their visits
of inspection. On an average, the yield of grain is 4} quarters
wheat, 4 quarters barley, and 74 quarters oats per acre.

For 1888, the cropping consisted of wheat 69 acres, barley
10, oats 56, sown grass not included in pasture 47, mangold 12,
swedes 27, cabbages or kohl rabi 4, vetches or tares 1, coleseed
17, carrots 2, and potatoes 2.

Wheat, chiefly Eldrid’s white chaff red, was very clean, and
looked fairly promising. In two instances, after seeds, it had
received 8 loads of farmyard manure per acre. A field of 24
acres on the Fen, after clover grazed in 1887, showed a regular
plant throughout; but a little Agrostis stolonifera (fiorin or
creeping-bent), to which the land is subject, was noticeable.
Mr. Cave had drilled this field with 2 bushels per acre, and it
had been hoed at a cost of 2s. per acre, and looked well. A field
of 24 acres, of red and white wheat mixed, after oats, looked
uncommonly good. Barley, after swedes eaten off with sheep
in 1887, promised well. Nine pecks of Hallett’s Chevalier had
been drilled to the acre.

Oats, Hallett’s pedigree white, and Webl’s white Tartarian,
3 bushels drilled to the acre, looked very indifferent; but a
field of 24 acres of white oats, after coleseed eaten off with
sheep, looked particularly well, and was the finest field on the
farm. Superphosphate had been applied to the coleseed ; and
3 bushels of oats had been drilled to the acre.

Of seeds, the field of 14 acres was remarkably good, and
had for some time been keeping 8 sheep per acre, besides some
cattle and 4 horses. The sheep were getting 4 1b. of oats
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perday. On another field on the Fen land, of 23 acres, 16 acres
were grazed, the remainder being kept for mowing. The seeds
bad been laid down without a grain crop in the preceding
spring ; but the crop was very thin, and no clover was visible.

Green crops were fairly promising. Mangolds, Suttons’
Berkshire Prize, and Brown’s Golden Tankard, were drilled
on the flat 26 inches apart, 9 Ibs. of seed to the acre. The land
was prepared with 10 to 14 loads of farmyard manure, 3 to 4
cwt. of Webb's mineral superphosphate, and on one field 5 cwt.
of salt. Swedes were also drilled on the flat 19 inches apart,
with 2 Ibe. of seed per acre, the land getting 10 loads of farm-
yard manure, with 3 cwt. of Meggett’s superphosphate and
dissolved bones. The land was three times ploughed and culti-
vated. All the green crops were, in the opinion of the Judges,
thin in plant, and a little more turnip seed would have been
desirable. :

The live-stock on the farm in December 1887 comprise
8 working horses, 59 cattle, including 6 good cows in milk,
16 good feeding beasts, 23 two-year-old cattle, 9 yearling
csitle, and 5 calves. The cattle were principally red Lincoln-
shires. From 20 to 25 fat cattle are fed off every winter. Mr.
Cave has 7 acres of grass in the parish of Tadington and 35
wres in the parish of Braceborough in the county of North-
ampton, which were not included in the competition, but which
the Judges considered it necessary to inspect. On this land
cattle are grazed in summer, to be brought into the feeding-
yards in winter. For these grazings the rent is 80/ a year. At
the date of the Judges’ last visit there were 27 steers and
3 heifers in calf on the larger grazing-field, all of which would
come to the yards in winter. Milking cows and young calves
are fed chiefly with barley-meal, but sometimes with crushed
oats, on Mr. Cave’s farm. Calves and young cattle up to 18
months old are very subject to blackleg, to prevent which Mr.
Cave is accustomed to put a seton through the dewlap.

No breeding-sheep are kept, as lambs on this farm are
subject to ¢ rickets,” but two lots of sheep are bought and fed
of annually. In December we found 237 cross-bred lambs on
the farm, which had been purchased at 26s. a head in October,
and were sold fat in March at an average of 47s. each. A good
lot of Lincolns were bought in April at 46s. a head. They were
pastured on a field of seeds, getting 1 lb. of oats per day, and
would be sold off by instalments as they were ready. Takin,
snaverage of three years, about 460 have been fed and sold eac
season, and on this item the returns of the farm largely depend.
Owing to-the light character of the soil and the excellent roots
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produced on it, this holding is eminently adapted for sheep-
feeding. The roots are consumed on the land, which at the
same time is benefited by being trodden by the sheep.

The dairy produce of six cows brings in a good sum yearly.
Mrs. Cave isa most practical farmer’s wife, takes a direct interest
in the dairy, and has obtained prizes for butter. It is rather
discouraging that even such excellent produce must sometimes
be sold for less than 1s. per Ib. The dairy-premises seemed to
be rather small, and partly underground, which cannot be whole-
gome, as it must be very damp in winter. A good profit is also
made from poultry and eggs; this being the only one of the
competing farms where much attention was given to these
matters. With the dairy and poultry Mrs. Cave materially
assists in paying the rent—a fact that is greatly to her credit.

Mr. Cave keeps very simple accounts, all the entries being
in one book, a remark which applies to nearly all the com-
petitors. The entry to the farm is at Lady-day, and the average
outlay for the three years ending with 1887 may be stated as
follows :—

Cattle bought 1151, 5s. 2d., sheep 8261. 3s., pigs 541. 8s. 8d.,
feeding-stuffs 3370 8s. 6d., labour 412l. 1s. 84., and manures
29!. 7s. 6d. The average receipts for the same period were: for
cattle sold 436/, 8s. 2d., sheep 1,0671. 9s. 4d., pigs 1201, 10s. 7d.,
corn and seeds 791/. 13s. 7d. For dairy produce the amount
realised for the year ending Lady-day 1888 was about 100!. for
eggs, and poultry 50, both of these items being about the
average for three years. For wool the average was about 961.
a year. The cost of labour is about 1I. 11s. per acre. Wages
in the district are 12s. per week, and eight labourers are usually
employed, two of whom live in cottages; the others are hired.

The returns were not so large as those on the First Prize
farm, doubtless owing to the farm being of a poorer nature;
but the general neatness all round was superior, and the whole
management was, indeed, exceptionally good. The land is
thoroughly clean, and is kept up to a high state of cultivation.
Stabbles are all scarified after harvest, and all rubbish burned—
a practice worthy of general imitation. All the root crops, which
in 1887 were remarkably good for the season, were lifted in
November and put into heaps over the field, where they could
be sliced as might be required for the sheep. They were pulled
and topped and thrown into heaps at a cost of about 6s. an
acre. The fences all over the farm were simply perfect. Hedges
are cut three times a year, and all weeds cleared away at the
same time, leaving them perfectly clean. They are likewise
very narrow, with the land ploughed quite up to their roots, so
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that no land is wasted. This example might well be imitated
in other counties known to the writer, where fences are quite
neglected, or managed in a most slovenly and ineffective style.
Many old fences had been grubbed up by Mr. Cave’s father and
himself, so as to make the fields square. At their own expense
they had planted about 80 chains of young hedges, some of
which are now well grown np. The Judges specially admired
the good workmanship displayed in laying these hedges, and
also the excellent thatching and drilling upon the farm. Gates
are provided by the landlord, and are good and substantial.
They are all painted at the expense of the tenant. For some
years it has been a hobby to keep the farm tidy; and one of
my colleagues was quite enraptured with the general aspect of
garden-like neatness that prevailed. The Judges had no hesi-
tation in awarding the Second Prize to this farm, and in this
award they were unanimous.

Three servants were named by Mr. Cave as deserving of
recognition. Thomas Coulson has lived on the farm 344 years
with Mr. Cave’s father and himself. He is a8 good stacker, has
taken a.prize for drilling, is honest and trustworthy among
beasts in winter, and is a good all-round worker. Robert Wyles
has lived in a cottage on the farm 27 years, is an excellent work-
man, discharges his duties well, and has taken a prize for drill-
leading. He is a total abstainer, and is in all respects a trust-
worthy man. John Haddon has been employed 22 years on the
farm as an ordinary labourer. He has given great satisfaction
88 8 workman, especially in hedging, thatching, and draining.!

CrLass 2.—VERY HicHLY COMMENDED.

The Common Wainall Farm, Kimberley, Nottingham, occupied by
Mr. Robert Goodall Hanson.

Watnall, where this farm is situated, is in the parish of
Grimsby, one mile from Kimberley, a large colliery village, with
4,000 to 5,000 inhabitants, where there are two breweries, one of
which belongs to Mr. Hanson.

The farm consists of 155 acres, of which 134 acres are arable
and 19 pasture, with about two acres of roads. It is owned by
Earl Cowper, K.G., and has been occupied since 1881 by Mr.
Hanson, in succession to his father-in-law, who had been tenant
for the previons 35 years. The gross rental is 200l., and the
rates and taxes amount to 24/, 13s. 8d. There are three cottages

! Certificates and money gratuities have been granted by the Society to each
of these wen.—ED. )
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included with the farm. A deduction of 10 per cent. on the
rental has been allowed during the whole of Mr. Hanson’s
tenancy; but it may be stated that in August 1888, after the
awards of the Judges had been published, Earl Cowper went over
the farm and showed his appreciation of a good tenant by fixing
the rent definitely at 170/, per annum, an arrangement quite
satisfactory to the tenant.

Mr. Hanson occupies in addition two grass-fields of accom-
modation land from the same landlord ; and also the Hall Farm,
‘Watnall, 93 acres in extent, owned by Mr. Lancelot Rolleston, of
Watnall Hall, formerly Master of the South Notts Foxhounds.

This holdmg is worked in conjunction with the competing
farm, and a good useful herd of milking cows is kept for dairy
purposes.

The Common Farm, which alone was entered for competition,
is held on a yearly tenancy, with entry at Lady-day, and without
any agreement, but with very liberal estate arrangements, and
no restrictions regarding the sale of hay or straw. Indeed,
a most amicable understanding seems to exist between Earl
Cowper and his tenantry.

Mr. Hanson lives at Newdigate House, Kimberley, near his
brewery. Three quarters of a mile distant is the Common Farm,
close to Watnall Station on the Midland Railway. The farm
buildings (of which a plan is given on page 63) have been
lately constructed, and are of a very superior and high-class de-
scription. The plans were prepared and the work superintended
by Mr. S. Taylor, then Earl Cowper's estate bailiff, now an
architect and estate agent at Nuttall, Notts, who has obtained
high honours as an agricultural architect, including a medal at
one of the London Dairy Shows. Mr. Hanson did all the neces~
gary team work for the buildings, including a good cottage for
the foreman or stockman. The erection of the buildings was
carried out by Earl Cowper’s estate workmen. The homestead
seemed to the Judges to be very well planned. In particular
the arrangements for the accommodation and feeding of cattle
are worthy of approval. Instead of two yards for young cattle
there are four smaller divisions, which permit a better classifi-
cation of stock. Accommodation for preparing food for the live-
stock is specially good. The machinery of the farm, including
one of Robey’s mills for crushing corn, is driven by a 6-horse-
power engine, which cost 2001., and the arrangements for pulping,
chaff-cutting, and steaming roots are very convenient. In the
matter of the liquid manure, the pnncxple adopted is to prevent
as far as possible the mixture of rain-water with the solid or
liquid manure. The open yard is kept clean and free from
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manure, and the rain falling on this portion is properly and
separately drained away. There is a large covered manure-
pit, which receives all the manure from cow-sheds, stables, pig-
geries, boxes, &c. The whole of the urine from the buildings is
collected, without admixture with water, and conveyed to a small
tank in the covered manure-shed, and is pumped (by a wheel-
pump) on to the manure under the shed as required. This is
a most admirable arrangement, and one that is worthy of more
general adoption.

A feature in the construction of these buildings is that no
perishable materials occupy any exposed position, and this re-
duces to a minimum the necessary outlay on repairs—an impor-
tant item in farm homesteads. The precise cost of the build-
ings cannot be ascertained; but Mr. Taylor states that, while
acting as estate bailiff to Lord Cowper, he made a point of pro-
viding sufficient, substantial, and convenient buildings, exclusive
of farmhouse and cottages, at a cost not exceeding 41. 10s. to 5l.
per acre of the holding, and that this amount was seldom reached.

In addition to carting materials for the homestead, the
tenant has laid 270 chains of fences, and made a hard road to
the farm-buildings from the Nottingham and Alfreton turnpike,
which he likewise keeps in repair.

The usual rotation of crops on the farm consists of (1) roots,
(2) barley, (3) seeds for two years, (4) wheat; or (1) roots,
(2) barley, (3) barley, (4) seeds, and (5) oats. The cropping for
1888 was wheat 9 acres, barley 46, oats 16, artificial grasses
25, mangold 2, swedes 22, common turnips 4, cabbages 13,
tares 2%, and potatoes 6.

The mixture of seeds for one year’s ley consisted of 12 to 16
lbs. of red clover, 2 lbs. alsike, 4 peck to 1 peck Italian rye-
grass. For two years the mixture is 4lbs. red clover, 4 lbs.
white alsike, 4 lbs. cowgrass, 2 lbs. ribgrass, and 1 peck
perennial ryegrass.

It will be observed that Mr. Hanson grows a large pro-
portion of barley, which is used for malting purposes in his
brewery. He frequently finds the second crop of barley superior
to the first for that purpose. The soil is better adapted for
barley and root-growing than for other crops, consisting of a
rather sandy loam, overlying the new red sandstone, which in
many places crops out on the surface. For his second barley
crop Mr. Hanson largely uses artificial manure, consisting of
2 cwt. superphosphate, and 1 to 14 cwt. sulphate of ammonia.
This treatment appeared to suit the barley crop admirably, as it
all presented a capital appearance. For roots, of which Mr.
Hanson had a most excellent plant, the manures were chiefly
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2 to 3 cwt. mineral superphosphate and about 2 cwt. bone-
meal, in addition to farmyard manure. For potato-growing
kainit and superphosphate were used.

At first sight the farm was conspicuous for the excellence
of its live-stock. Horses, all of the Shire breed, were particu-
larly good, and formed quite a prominent feature of the farm.
Mr. Hanson requires strong young dray-horses for his brewery,
and breeds them for himself. There were two brood mares of
the Shire type, one of them own cousin to * Premier,” and in foal
to “Defiance,” sire of the First Prize colt at the Royal Nottingham
Show. The second had a filly foal at foot by the Nottingham
Corporation horse *“ Advance,” and was again in foal to the same
horse. There was likewise a good three-year-old filly (half-
sister to “ Launghing-stock ”) by “Merrylad” 2626, dam by
“ Hydraulic ” 1180. This filly had taken many prizes, including
the first at Newark as a yearling and as a two-year-old,, and
was in foal to “ Defiance.” Mr. Hanson is of opinion that a
good business may be done in Shire horses. The breeder of
“ Laughing-stock,” a small farmer, sold a foal from the samo
mare to Mr. Galbraith, of Hennington Hall, Grantham, for 200

eas.

In December, there were 33 cattle, among which were 3 cows,
2 heifers, and 11 fattening bullocks—all fairly good—?5 yearling
heifers, 10 calves, a fat bull, and a pedigree bull, * Duke of
Oxford ” 52771. Most of the cattle had been bred on the farm,
and all the younger animals were by the “Duke of Oxford.”
Aboat 30 bullocks are fed on the farm yearly; and the price in
1887 averaged 221. 7s. 6d. a head. T'eeding cattle get GO lbs,
swedes, 6 1bs. crushed corn and peas, and 4 lbs. cake per day.

No breeding sheep are kept, but half-bred Lincolns and
Hampshires are bought in to be fattened. In December there
were 41 wethers and 83 hoggets, eating turnips on the land. From
150 to 200 sheep are fattened yearly, and sold at an average
price of 55s. 6d. each. In 1888 it was expected that 300 would
be fed. Sheep in the summer of that year were bought for 7s.
8 head higher than the year before.

Several breeding sows, of the large white breed, are kept,
not for show, but in good condition for breeding; and for pigs
there is a ready sale.

According to instructions the Judges considered it advisable
to visit the Hall Farm worked by Mr. Hanson in conjunction
with the Common. The general management was quite equal
to that of the competing farm. It is customary with Mr.
Hanson to rear as much young stock as he can at that farm,
and to purchase any others that may be required for feeding pur-

VOL. XXV.—8. 8. ¥

Digitized by GOOS[Q



66 Report on the Farm Prize Competition

poses. No separate accounts are kept, and it is thus impossible
to ascertain the precise profit and loss on the competing farm.
Nor does Mr. Hanson make a yearly valuation. His method is
to employ occasionally an experienced valuer, and ascertain the
worth of both farms just as if he were an outgoing tenant.
Thus he can give the price received for fat stock, corn, and other
articles sold off the farm, but not the precise value of the cattle
as they come from the other. holding.

For labour on all the farms the amount paid in 1886 was
4551, 2s. 6d., or 34s. an acre; in 1887 it was 410/. 18s. 6d., or
31s. per acre. The foreman has a cottage and 24s. a week, with
coal and milk; the stockman a cottage and 18s, weekly, the
shepherd 18s., "and the labourers 17s. a week.

At the first visit of the J udges in December, this farm did
not appear to present any feature worthy of special attention,
except the live-stock ; but, as the competition advanced, it im.
proved greatly. The tenant showed great energy as well as ex-
cellent management, and made a very close run for the Second
Prize. As already stated, the cattle and horses were partlcularly
good, while the crops of ba.r]ey and roots were very promising.

As illustrating the altered conditions of farming, Mr. Hanson
mentions that, owing to defective buildings, together with good
markets before prices were lowered by railway facilities for
transit and agricultural depression, the former tenant of the
Common Farm was accustomed to sell nearly all the produce of
the farm, and maintain the fertility of the land almost entirely
by means of artificial manures,

CrLass 2,—CoMMENDED Farwms.

Woodthorpe Farm, Staveley, Derbyshire, ffnmnled by
Myr. Thomas White Bower.

Woodthorpe is six miles north-east from Chesterﬁeld a
town with 12,231 inhabitants, engaged in mining and iron-
working. The area of Mr. Bower's farm is 192 acres, of which
127a. 2r. 20p. are arable, 60a. 2r. 1p. pasture, and 4a. 1r.
20p. occupied with house, gardens, orchard, and three cottages
let along with the farm. Woodthorpe is held on a yearly tenure
from the Duke of Devonshire, at a rent of 240l. a year, to
which amount it was reduced in 1885, having previously stood
at 2921, 4s, In 1887 there was paid for rates and taxes, in-
cluding school rate, 34l. 7s. 8d.; tithes are paid by the landlord.
The Duke is a liberal and considerate landowner, and agreements
on the estate are generally satisfactory to the tenants, Mr.
Bower has been eight years in the farm, '
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The climate of Woodthorpe is rather cold and late; the
rainfall is 34 inches yearly. Soil varies greatly, much of the
farm being on the coal-measures, some of it a stiff clay, other
parts a light gritstone, and so diversified that a furrow cannot
be drawn across the fields anywhere without passing from
one kind of soil to another. 'Where necessary the land has been
drained, but still a portion of the grass gets trodden in wet
weather. The farm is situated on a high hill, commanding an
extensive prospect.

Mr. Bower sub-lets the farmhouse, and resides at another
farm two miles distant, named Oxcroft, which he also occupies
under the same landlord. On the west side of the farm is the
homestead, stone-built, and very substantial. It is fully adequate
to requirements, and everything was in excellent order. The
tenant is bound to keep the house, premises, and outbuildings
in good tenantable condition, and once in three years to paint
all the outside iron and woodwork ; also to keep all fences and
ditches in good order, materials for which are furnished by the
landlord.

Mr. Bower is required by his lease to have at least one-fifth
of the arable land in clean summer or turnip fallow every year,
and to sow seeds with the first corn crop after such fallow ; also
to consume on the farm all hay, straw, fodder, and green crops,
except by the written permission of the landlord or his agent.
The usual rotation consists of (1) oats, (2) wheat, (3) roots,
(4) wheat, barley, or oats, and (5) seeds for one or two years.
Seeds are usually left a second year if a good root of clover
remains. The mixture for one year for mowing is: 10 lbs. red
clover, 2 lbs. white, 2 lbs. alsike, 1 peck Italian ryegrass; for
two years’ growing: 10 lbs. white Dutch clover, 2 lbs. alsike, 2 lbs,
cowgrass, 1 lb. sheep parsley, 1 1b. ribgrass, and 1 peck Italian
ryegrass. In 1887 he put in 3 lbs. cocksfoot in addition, as
an experiment. The two-year-old seeds for grazing appear to
be excellent pasture.

The average yield of crops on this farm is: wheat 4 quarters,
barley 41, oats 6 ; potatoes 6 tons, turnips 18 tons, and clover or
seeds 14 ton. Manures used are: for turnips 8 cwt. 4-inch
bonés and 2 cwt. dissolved bones, drilled with the seed. Every
year Mr. Bower limes a large portion of the fallow, in which
case farmyard manure is not applied. Lime costs 10s. per ton,
delivered at a colliery siding within a mile of the farm. The
average payments in the last six years have been for feeding-
stuffs 1001.,and 601. for artificial manures. The corn sold yearly
during the same period was 3401, and 163/, for hay, straw, and
potatoes,
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Horses on the farm included 5 working-horses, 1 light
mare, 2 young nag horses, 1 yearling colt, and 1 two-year-old
colt. In May, there were 2 good Shire-bred fillies, one by
« Hydrometer,” another by * Monster,” eligible for the stud-
book, a mare half-bred, and a foal by * Queen’s Messenger ”
thorough-bred, a cart mare and foal Shire-bred. Mr. Bower has
a great liking for good Shire-bred horses.

Cattle on the farm are chiefly shorthorns. In December
there were 44 cattle: eight of them fat bullocks of the Hereford
breed, and a large number of young cattle, many of them good,
but others not of large size. The general system of cattle~
management on Woodthorpe is as follows: About ten calves
are reared annually, partly from heifers calved on the farm. To
these are added a few bought from neighbours, who keep one or
two cows and make batter. The calves are suckled by their
dams till four months old, when they are weaned and other calves
take their places. Eighteen steers are annually fed off. Four-
teen cows or heifers are grazed, getting an allowance of cotton-or
linseed-cake, and are sold off from June till October as they get
fattened.

Sheep are chiefly Lincolns, but half the ewes are crossed
with Hampshire or Oxford Down rams. In December 1887
there were 129, consisting of 59 ewes in lamb, to commence
lambing on March 20, 55 feeding tegs, 13 shearlings, and 2
rams. Mr. Bower kept 73 ram lambs for feeding, as he con-
siders that in that state they grow bigger and put on more flesh.

The cost of labour in 1887 was 223l. 4s. 11d. The ordinary
wages in the district are, for a horseman or shepherd 20s., and
for common labourers 15s. per week. Mr. Bower’s foreman has
a house free of rent, a cow, and a supply of potatoes, with 12s. a
week in cash. The shepherd has a house, with 15s. weekly, but
his wage is supplemented by extra payments. Both foreman
and shepherd are subject to a month’s notice. Two young men,
engaged by the year, are boarded with the foreman at the rate
of 10s. weekly, paid by the master. The work is done by these
four men and a boy, with such occasional help as may be
required.

On Woodthorpe the profit and loss cannot be precisely
ascertained, as Mr. Bower farms the holding at Oxcroft (260
acres in extent), for which he pays 2601l a year in conjunction
with Woodthorpe. So far as could be ascertained, the value of
stock sold would amount to nearly 1,2001. a year.

The farm presented a fairly good appearance, and seemed to
be well managed. The land is not of high quality. A little
conch-grass was visible, and the hedges might have been kept in
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better trim. The corn crops were not so clean as they were on
some of the other competing farms, doubtless owing to the fact
that they had not been hoed. Mr. Bower believes, a8 many
farmers nowadays do, that hoeing does not pay, owing to the
high price of labour. Some of the grass-land was not particu-
larly well managed, and the Judges found in some parts a
saperfluity of thistles. With these deductions, however, the
farm was in good order and quite worthy of its commendation.
Joseph Hardwich, shepherd and general labourer, was recom-
mended by Mr. Bower, as having been with him all the time
he has farmed, and with his uncle for twelve years previously,
and as being steady, industrious, and honest. A gratuity was
accordingly awarded to him by the Council of the Society.

The Cliff Farm, near Kirkton-in-Lindsay, Lincolnshire, occupied
by Mr. Charles Elmhurst Duckering.

This farm, properly called Hibaldston Cliff Farm, was like- -
wise commended. Its extent is 173 acres, of which seven acres
are in grass. It is owned by Mr. S. B. Skipworth, of Moortown
House, near Caistor. The soil is light loam upon limestone,
from which is made the blue lias lime, much used for building
purposes all over that neighbourhood. It is a purely agricul-
tural district. The nearest market-town is Brigg, seven miles
distant, but there is a railway station within a mile of the house.
The buildings are suitable for the requirements of the farm;
and some alterations have been lately made by the tenant, partly
at his own expense.

Mr. Duckering has occupied the Cliff Farm for three years,
on a yearly tenure. The rent is 260l, to which amount it
has been redaced from 309!. within the past two years. Two
cottages are included. The farm is tithe-free, and the rates,
including poor and school rates, amount to about 20!. yearly.
As the situation is good and the land dry, the farm is well
adapted for sheep, and yields good root crops, but rather light
crops of grain, though these yield well for the quantity of straw.
The farm is compact, and the fields conveniently situated near
the homestead.

Practically, the farm is under the Agricultural Holdings
Act, 1883, except that, according to the practice of the locality,
not more than six months’ notice to quit is required. The tenant
is bound to farm in a good husbandlike manner, with a four-
course rotation, except on one field, from which he is allowed
(though he has not hitherto done s0) to take two white crops in
succession, In case of quitting the farm, he is allowed one-
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third of the price paid for cake in the last year of tenancy, one-
sixth of that in the previous year, and so in proportion to
the annunal value of the feeding-stuffs. The cost of artificial
manures used for green crops is likewise repaid. On the other
hand, the tenant is bound to leave the buildings in as good
repair as they were when he entered the farm.

Mr. Duckering also occupies Whitehouse, a farm of 85 acres
in extent, owned by Mr. William Hamilton Fox, and situated
about three miles from the Cliff.

The common rotation is (1) turnips, (2) barley, (3) seeds,
and (4) wheat. Very few oats are grown in the district, only
660 quarters having been returned as sold at Brigg in a recent
year. The produce of grain crops, as has been said, is poor, and
is estimated at no more than 7 sacks per acre for wheat, and
8 sacks for barley. The mixture for seeds consists of 10 lbs.
white clover, 3 lbs. alsike, 3 lbs. trefoil, one peck Pacey’s rye-
grass, and one peck Italian ryegrass.

Swedes are drilled on the ridge, 24 inches apart. The
manure applied is chiefly fish-manure, prepared by Mr. Ducker-~
ing himself, who is a manufacturer of artificial manures. Very
good crops are produced. The farm is not adapted for cattle;
the soil is too shallow, and there is little grass-land. In
December, there were 9 good feeding bullocks, and one cow.
Cattle had been sold to the value of 118l. during the year 1887,
and 280l. in the previous year.

The breeding flock consisted of 115 Lincoln ewes, 165
Lincoln hoggets, and 15 fat ewes. In gummer, the sheep are
pastured on the seeds, getting also an allowance of cake daily.
In winter they get turnips with cake. On October 22, 1887,
two months previous to the visit of the Judges in December,
Mr. Duckering had commenced to eat off the turnips with 181
sheep, chiefly lambs, to which an allowance of 112 lbs. of linseed-
and cotton-cake was given daily. The money received for
sheep sold is about 495/, yearly ; the cost for feeding-stuffs 3491,
The sheep were principally a cross from Lincoln ewes, with a
Hampshire ram.

A conspicuous feature of Mr. Duckering’s farming consists
in the breeding of pigs, which has been carried on for the past
37 years by his father and himself. For pigs he has obtained
no less than 529 prizes at Shows of the leading Societies in
England, as well as at Paris, Hamburg, and other Exhibitions.
He has a large number of cups and gold medals that have been
awarded to him. In December 1887 there were altogether 27
boars, 19 sows, 33 sows with litters, and 8 pigs. The sales
would amount to about 5001, yearly.
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The amount paid for wages in 1886 was 2291, 0s. 4d., and
2341. 10s. 104d. in the year following. Two men are engaged
by the year at 16s. weekly, with cottage rent free. One is
boarded in the farmhouse, and is paid 9. 10s. with board.
Others are hired by the week, and the ordinary wage in the
district is 13s. 6d. in summer, 12s. in winter.,

Mr. Dackering admits that he has not been very strict in
keeping his farm accounts, but has depended solely on the
valoation at Lady-day for ascertaining his financial position.
So far as could be judged from the data supplied, the farm is
financially quite successful. It is well-managed, and is all in
good order.

Mr. Duckering has laid out on buildings and general re-
pairs a good deal that is generally done by the landlord, and
the buildings are all in beautiful order. They are all painted by
the tenant once in two years, and everything is kept in excellent
condition. Crops generally were looking very fair, considering
the quality of the soil, which was so light that in one case
a barley-field was much damaged by being blown. The land
generally was clean, with the exception of a little couch about
the sides and corners of the fields, and the farm as a whole was
quite worthy of commendation.

Balbington Springs, Marnham, Newark, Nottinghamehire,
occupied by Mr. John William Simpson,

This was another Commended farm. Its area is 227a. 3r.
16p., of which 97 acres are arable and 131 acres grass. Mr.
Ernest R. C. Cust, Manthorpe, Grantham, is owner, and the
farm is held on a yearly tenancy, not under the Agricultural
Holdings Act, but, according to the custom of the district, with
six months’ notice on either side, and with permission to sell
8 certain quantity of hay. The rent is 200!., to which sum it
was reduced from 293/, ten years ago. Rates and taxes come to
about 241, and there is a voluntary school rate of 10s., but no
tithe.

The farm is two miles from a railway station, and nine miles
from Retford. It has a heavy soil, inclining to a nasty poor
clay, on a clay subsoil. The climate is variable, but the average
annual rainfall is under 28 inches. Mr. Simpson also occupies
the farm of Woodcoats, 82 acres in extent, which adjoins the
competing farm.

- The house, which faces south, stands in a field near the road
leading from Tuxford to Marnham, which passes close to the
farm. Behind the house is Babbington Springs, well-known as
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a good fox-cover. It is difficult of access, especially in winter,
as there is no hard road across the fields.

Many new quicks had been planted two or three years
since. These were kept very clean, but some of the hedges
were very bad, and were to be grubbed up and quicks sabsti-
tuted.

Grass-land was poor, with a good many tussocks, but was
well grazed. Mr. Simpson has broken up 16 acres of grass, the
turf of which was pared and burned, and the ashes spread over
the land. He has drained about 45 acres, 24 feet deep and 8
yards apart, with 2-inch tiles, at a cost of 4I. 10s. per acre;
25 acres being drained at the expense of the landlord, and
20 by the tenant. About 30 acres of mole-draining has been
done by the landlord, 10 yards apart and 2 feet deep, costing
4d. per chain, with good results.

On the arable land the four-course system is adopted.
‘Wheat, Golden Drop, is generally grown, and is dressed with
farmyard manure. Barley, Webb’s Chevalier, was looking
well, with perhaps rather too much straw to yield a good result.
Oats, black Tartarian, were good, the general average being
7 quarters per acre.

Grass for mowing was light. Three acres of permanent
pasture laid down three years ago showed a good deal of white
clover, but was very short and not a good crop.

Swedes and mangold, with 12 loads of farmyard manure
and 4 cwt. dissolved bones drilled with the seed, looked clean.
Turnips were sown on the flat 15 inches apart, with 12 loads of
manure and 4 cwt. dissolved bones mixed with ashes. The
manures commonly applied are bonc phosphates drilled with the
seed, mixed with aslies at the rate of 3 cwt. per acre.

A strong feature on this farm was the excellence of the
live-stock. At the time of the December inspection there were
19 horses, 67 cattle, 136 sheep, and 13 pigs. There were five
working mares, Shire-bred, in good condition and a very useful
lot of animals; one brood mare, a thorough-bred hunting mare
by ¢ Martyrdom,” besides a nuomber of colts and fillies. The
cattle, all reared on the farm, were shorthorns of various ages,
generally very good. The cows are fed on chopped straw, malt-
dust, and meal. Sheep were of the Lincoln breed, a very nice
lot, especially the breeding ewes. Lambs were also very good.

On labour there is expended about 138l yearly, not in-
cluding board. Two labourers are engaged by the year at 15s.
weekly, not boarded in the house ; but two others, also engaged
by the year, are boarded in the house, one having 17!., the other
4l. a year. Additional help is obtained in harvest and for
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thrashing. The wages paid in the district average about 13s. 6d.
woekly.

Inyaddition to the labour bill the average yearly outlay was,
for cattle bought 271. 10s., sheep 141., horses 49l., pigs 5I. 10s.,
corn and seeds consumed on the farm 48!. 10s., feeding-stuffs,
including oil-cake, 671. 10s., manures 45!., tradesmen’s accounts
951, and sundries 871. 10s. The sales for the year indicate a
mtisfactory profit. For corn and seeds the amount realised

was 3341, 10s.

CLass 3.—FIRsT Prizr.

Grange Farm, Ruddington, Noltinghamshire, occupied by
Mr. Reuben Shellon.

In the 3rd Class, for arable and grass farms above 25 and
not exceeding 100 acres, there were 9 entries; and the First
Prize was awarded to Mr. Reuben Shelton, of Grange Farm,
near Ruddington. Ruddington is a village with 2,638 in-
habitants, chiefly occupied in stocking-weaving. It is in the
Rushcliffe Division of the county, on the road leading from
Nottingham to Loughbotough and Leicester. It is 5 miles
from Nottingham, 10 north-west-by-north from Loughborough,
and 24 south-west from Edwalton Station on the Midland Rail-
way. The area of the farm is 85a. 13 p., of which 55a. 11.30 p.
are arable, the remainder grass-land.

Grange Farm was previously owned by Mr. Charles Paget,
the landlord of a large part of the parish, whose name is always
mentioned with respect in the district, and who was ever
ready to help all who were willing to help themselves. By him
were erected the model buildings of which Mr. Shelton now
gets the benefit. The present owner is Mr. Joseph Paget,
J.P.,, of Stuffynwood Hall, Mansfield, Nottinghamshire. Mr.
Shelton is a native of Ruddington, and is bighly esteemed in
the neighbourhood for industry and energy in connection with
his business, and for the methodical way in which his farm is
managed.

The soil is a sandy loam, on the new red sandstone forma-
tion ; the subsoil varies. The climate is good, neither excessively
wet nor very dry. In 1887 the rainfall was only 16 inches; but
that was exceptional, the average being about 26 inches.

The dwelling-house was not originally designed for a farm-
house, and the rooms are very small and inconvenient. The
farm-buildings are all of brick, slated, and very convenient.
They form three sides of a square. First thereis a well-arranged
cow-house, containing sixteen standings, with short gutters
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behind, beaten clay floors in front, and brick at the back. The
mangers are also of brick, sloping from the four sides to the
centre, and there are ventilators through the walls in front of
each animal. Next there is a loose box, with room for three
cows; then a four-stalled stable, and a mixing-house, with
a granary above. On the opposite side is a cow-house, with ac-
commodation for sixteen animals ; then a small compartment for
two, convertible into a loose box or & calving shed, and a third
house for eight head of cattle. All the premises, inclnding the
cow-houses, are lighted with gas, brought from Nottingham,
which the tenant regards as a great convenience. On the
occasion of our visits the buildings presented unmistakable
signs of being kept in excellent order. All the buildings, doors,
and gates had been recently painted at the joint expense of
landlord and tenant. This was, with one exception, the only
instance which came under the notice of the Judges in which
the landlord gave assistance in such work, and it manifested the
good feeling which exists in this case.

The farm was thoroughly well cultivated, not a bit of couch-
grass visible, fences clean, neat, and in admirable order, with
s general aspect of careful attention to every detail. The
stock was good, and large in number for the size of the faim,
and a special feature was the great profit derived from that
branch, the bond fide character of which the Judges were allowed
the most ample opportunities of verifying. Accounts are kept
in a style of careful accuracy that might be imitated with advan-
tage by many a large farmer. The subject of farm-booking,
indeed, cannot fail to impress itself upon the minds of those who
undertake the adjudication of prizes on conditions the foremost of
which is ‘‘the management with a view to profit.” In many
cases the difficulty of a decision was necessarily increased by the
inadequacy of the data available for forming an opinion on this
important point. It would not be too much to say that in some
instances the competitors had probably never before known
their own financial position so clearly as they did under the
pressure imposed by the Society’s conditions for some accurate
statements respecting it. It is unuecessary to say that the
J udges, in pursuance of their duty, satisfied themselves upon this
point in every case; but it may certainly be said that they found
it much easier to do so on some farms than on others. In Mr.
Shelton’s case their difficulty was minimised. The pity is that
it should be at all exceptional. The casual way in which the
accounts of agricultural undertakings, involving perhaps some
thousands of pounds per annum, are kept would be inconceiv-
able if it were not so common. A sound system of book-keeping
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is the backbone of every commercial enterprise. It ought also
to be so on every farm. No doubt some improvement has been
made in this respect of late years, thanks in some measure to
the attention given to the subject by the Royal Agricultural
Bociety. But in reviewing the experience of a tour in counties
where farmers—as these notes on their practice may prove—are
certainly no more backward than in other districts, it is impos-
sible to refrain from once more urging the essential importance
of greater attention to the “office-work,” as well as the field-
work, of the farm.

The Grange Farm is held on a yearly tenancy, and has been
occupied by Mr. Shelton for 13 years. The whole has been
drained 3 feet deep and 8 yards apart; and about 8 acres were
re-drained 7 years ago; the landlord paying for the drainage,
and the tenant carting the tiles. In 1885 the rent was reduced
by 10s. per acre, but 1s still 23:41., which, with 271. 10s. 11d. of
rates and taxes, mounts up to fully 3/. an acre. The tenant is
forbidden to sell produce such as hay and straw, and there are
certain restrictions as to cropping; but no agreement has been
signed since the passing of the Agricultural Holdings Act, 1883,
nnder which the farm is now held.

The arable land is all in one field of 53 acres, enclosed in a
ring fence, and the rotation is (1) roots, (2) barley, (3) part
seeds or part beans, and (4) part wheat, part oats. Wheat,
Webb’s Improved Square-head, after beans, had been drilled at
the rate of 2 bushels to the acre; and the appearance of the
crop was exceedingly fine. Barley, nearly 15 acres of Webb's
Kinver Chevalier, was very strong and good ; barely 2 bushels
had been drilled to the acre. Oats—8 acres of Webb’s Chal-
lenge White, 3 bushels drilled to the acre—looked clean and
strong at the time of the writer’s visit in May, and in July had
a splendid appearance, promising to yield 9 quarters per acre,
Mr. Sheiton drills all his corn 9 inches wide, so as to allow
room for horse-hoeing, and the grain crops were all thoroughly
clean. The average yield in ordinary seasons is about G quarters
per acre.

Seeds are never laid down by Mr. Shelton for more than one
year ; and his method is to sow 14 lbs, of red clover, with } to }
a peck of Ttalian ryegrass to the acre. In May the clover for
mowing looked thin, but in July a heavy crop had been cut
and secured in fine condition before the heavy rains of the sea-
son had begnn.

Six acres of old grass for mowing that had been dressed
with so0il and farmyard manure was very good, and continued
to look well at the final inspection. Eleven acres of grass,
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similarly treated, looked fairly well in May. In July a great
part of it had been cut and stacked in good order. Among the
chief grasses observed were ryegrass, cocksfoot, sweet vernal,
and crested dogstail.

Fourteen acres of grass, pastured in May with 16 cows, and
regularly watered with liquid manure, looked splendid, and at
the time of our final visit was still pastured with 16 cows, besides
horses. Mr. Shelton always arranges so that one of his grass-fields
on which cows are kept may be thus treated, and the result is a
great flush of grass. There was no difficulty in observing where
his liquid manure had been distributed, and only by virtue of
some such treatment could so many cattle be maintained on a
comparatively small field. All the manure dropped by the cowa
during the season is regularly and carefully picked off or
knocked over the field—a process which prevents the growth of
grass in coarse tufts such as cattle refuse to eat.

Green crops receive special attention from Mr, Shelton, who
is wonderfully successful in the cultivation of mangold, for which
and for swedes he has taken, at different times, 31 prizes at the
Shows of the Ruddington Agricultural Society. In April 1888
nearly 11 acres of Webb’s Champion Yellow Globe mangold
were drilled on the flat 23 inches apart. It was just coming up
at the time of the writer's visit in May. In July it looked an
absolutely perfect crop, the best that the Judges had seen any-
where during their inspection. Mr. Shelton’s ordinary method
of mangold cultivation is somewhat as follows: As soon as
convenient after the previous year’s grain crop has been harvested
the stubbles ave carefuily inspected, and all beds of conch-grass
dug out with a fork. The land is then broken up, being twice
worked lengthways and across with a Coleman four-horse cul-
tivator with the grubber tines. This autumnal cultivation is
very important, particularly on land that is never treated as
dead fallow. In this rough, open condition it is left to the
various atmospheric influences for some weeks, after which it
is covered with good farmyard manure at the rate of 26 to 34
loads, according to circumstances. This is well spread over the
land, which is afterwards winter-ploughed, a process which is
generally completed by the middle of December. About the last
week of March, if the weather be favourable, the land is worked
twice over with a Howard four-horse drag ; and in the end of the
first week of April, or during-the second week, it is harrowed
more lightly, and rolled sufficiently to bring it to a fine and
somewhat firm tilth. About 31 to 4 cwt. per acre of Webb's
mangold manure is sown broadcast just before the later harrow-
ings, Seven pounds of Webb’s Champion Yellow Globe mangold
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seed are drilled to theacre. Whenever the young plants appear
above ground they are horse-hoed, then left till ready for thinning,
which is usually completed in the end of May or beginning of
June. The necessary horse-and hand-hoeings follow at intervals
till towards the close of July, when the crop is left thoroughly clean.

Swedes (Webb’s Imperial) were just coming above ground
at the date of the May inspection. On the 4th of the month
they had been drilled on the flat 23 inches apart, with 3 cwt. of
Webb’s No. 2 turnip manure per acre. In July they were a
most excellent and promising crop.

The stock was as follows :—

Stock | December ‘ May I July
Horses. . . . . . . . . 7 ki 4
Cattle . . . . . . « . . 40 35 19
Pigs . . .« . o 4. . 2 3 3

No sheep are kept on the farm.

In December there were three working horses, a three-year-
old nag filly, a two-year-old colt cart-horse, a yearling cart-horse,
and a yearling nag foal. The three-year-old filly gained the
second prize at the Trent Show in 1887 in the driving compe-
tition. All the horses were good and useful animals.

The leading feature of the farm is the dairy, and Mr.
Shelton’s method of management seems to be unique. The
cows vary in number, but on an average there are about 22 in
milk, all shorthorns. The system usually followed, which is
justified by an experience of many years, may be briefly de-
scribed. The custom is to turn out to grass in the beginning of
the season cows in full milking order that have been purchased
late in winter or early in spring to replace cows that have been
tuorned into the sheds to be fattened ready for sale in the late
spring or early summer months. During the first fortnight the
cows are turned out only during the day, and get as much feed-
ing in the sheds as during the winter months. As the grass
improves in character the supply of winter food is gradually
diminished, till they are supplied with 4 to 6 lbs. of mixed
linseed and decorticated cake per day, which amount is kept up
all through the season. About 16 or 17 cows are turned out at
first, but these do not keep up the supply of milk for more than
a few weeks when grass is at its best, and additional milking
cows are, therefore, bought as required in summer and antumn.
In addition to the cake above-mentioned, they are supplied
early in antumn with green clover and early turnips as may be
required according to the condition of the pasture. Mr. Shelton
makes it a rule not to leave cattlq out during the night earlier
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than the beginning of June nor later than the end of September.
He considers that this is better for the cows, and it makes the
grass last much longer.

The farming of Mr. Shelton is carried on with a view to the
production of milk and beef. His aim is to purchase, not high-
priced animals, but such as are susceptible of iinprovement. In
this way he obtains a sufficient supply of milk, and afterwards
he invariably sells his animals 40 per cent. higher than the price
he paid for them. All his cattle are inost liberally fed, with a view
to have them sold for beef soon after they have ceased to give
milk. His cows are usually fed off within the year after he has
bought them ; and in July the Judges saw only two that had
been on the farm in December. For feeding cattle the mixture
per day is 2 lbs. decorticated cake, 2 1bs. Waterloo caks, 2 lbs.
linseed-cake, 2 lbs. barley-meal, about 33 lbs. swedes, and
1 peck of straw-chaff mixed with dissolved linseed-cake.

Mr. Shelton is very decided in his advocacy of liberal feeding
as the method to attain snccess in farming. After long experience
in dairy management and in the fattening of beastshe expresses
his unwavering conviction that by giving animals G to 8 lbs, of
cake and meal per day he can produce double the quantity of
milk and beef, and obtain 50 per cent. better returns than he
could do by adopting a more parsimonious method. He believes
that if farmers could be induced to see the benefits of liberal
feeding judiciously directed they could keep more stock on a
given area than they do at present, and would have better and
more rapid returns. Attention to this matter often makes all
the difference between remunerative farming and the reverse.
At present, especially when the best feeding-stuffs can be
bought for less than 1s. per stone, it is really suicidal for farmers
to keep poorly fed cattle.

The milk, measured daily, is sold to & local milk-dealer, by
whom it is retailed in Nottingham. The price obtained by Mr.
Shelton is 71d. per imperial gallon in summer, and 8id. in
winter : and this at the dairy, without any trouble or any deduc-
tion for carriage. A few years ago the price was one penny per
gallon higher summer and winter; but more people have gone
into the milk trade, and the price has therefore decreased. The
quantity produced yearly is about 19,000 gallons, and the ac-
counts made up to July 31, 1888, indicate the subjoined returns
for the past seven years:—

£ 1 d £ s
1882 . . . . . . T42 T 9 1886  + 4 +» o« » Gi413 6
1883 » o 4 &« &+ . T4 6 b 1887 o & o o » o 626 7 3
1884 . « + . o . 70619 3 1888 4, ¢ o » o o 04717 8
18856 ., « « . ¢« . 63617 9
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This statement includes the quantity of milk actually sold,
but not milk used in the house, amounting to about three gallons
daily. The receipts from the purchase of beasts in the same
series of years will appear from the subjoined statement ;:—

Year Beasts bought Beasts sold !p?li’g ;ﬁﬁ?ﬁﬁ“gffx
£ 5. d. £ s d £ 1 d
1882 511 12 6 630 10 0 118 17 6
1883 674 10 0 800 5 0 12515 0
1884 3956 15 0 514 14 6 11819 6
1885 415 7 6 551 8 0 136 0 6
1886 365 12 6 744 11 6 37819 0
1887 469 17 6 720 3 0 250 5 6
1888 662 9 6 920 3 0 257 13 6

Taking an average of these seveu years, the money received
from milk, together with the sale of bensts, was 875l 11s. 6d.
yearly. Corn sold on an average for three years at 1821, The
payment for cake and feeding-stuffs was 2221. 16s. 3d., taking
an average of three years; manures 271. 7s. 9d. for the same
period. A good deal of manure is purchased in Nottingham at
3s. per ton, chiefly stable-dung. This is taken to the yard,
spread out and mixed with the manure of the cattle, which is
rich and strong owing to the quantity of feeding-stuffs consumed.

The cost of labour, taking an average for the same period,
was 184J. 3s. 84. a year. There are no cottages on the farm.
A carter and stockman are each paid 18s. to 20s. weekly, with
extra payment in harvest. Three young men for milking cows
are boarded in the farmhouse, and are paid on an average 117. to
13l. each yearly. Additional help is obtained in harvest and
for securing mangold.

This outlay is not large, considering that no part of the
farmwork is neglected or performed in a slovenly style. Neither
money nor effort is spared with a view to obtain the best possible
return from the land ; but the more ornamental departments of
rural economics are not less carefully regarded. The general

ect of neatness is exemplified in a long hedge separating the
arable from the grass fields, which a competent authority de-
scribed as “not only a credit to Mr. Shelton, but, after all, the
most remarkable feature upon the land.” Narrow at the bottom,
thick in the centre, and with a sharp edge at the top, it was
even and well-grown throughout, and, moreover, the land was
perfectly clean up to the roots, a horse-hoe having been run from
end to end. This hedge was not made in a day ; it is the
result of very careful and prolonged attention, and could not
have been done with any view to farm competition,
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The career of Mr. Shelton has been exceedingly creditable,
and, a8 he makes no mystery about the matter, the facts may be
briefly stated. With pleasure and gratitude he states that the
late Mr. Charles Paget started several of his labourers and others
known to be deserving on a career as farmers, letting to each a
few acres of land, encouraging and directing their useful efforts,
and increasing their holdings judiciously, till, by industry and
perseverance, several of them attained a good position, and some
were able to place their sons also in comfortable farms. They
were working-farmers, men who could ‘“hoe their own row ”
and show others how to do it. Mr. Shelton doubted if any
other tenantry could be found in England who had got through
the years of depression with less difficulty, who were more
ready with their payments, or who could show farms so free
from weeds or generally in such good condition. In addition
to liberal treatment of land and live-stock a great feature in
their management is to give personal attention to details, and
leave nothing in the hands of others which could with greater
advantage be done by themselves, and if any have come short they
are those who neglected these rules. Among the young men thus
assisted was Mr. Shelton’s father, who, as a boy, worked under
Mr. Paget on the Grange Farm, part of which i1s now occupied
by Mr. Shelton himself. His own career as & farmer began 14
years ago, and his capital was small; but now he is not only
unencumbered, but has a substantial amount of invested capital.
The farm is small, the rent is high, the total expenditure is
about 10l per acre for the entire holding, and it seemed almost
incredible that so much money should be realised. The evidence
produced was, however, quite convincing ; and after inspecting
the details of the accounts for a series of years with the greatest
care, no doubt could be entertained regarding the accuracy of
the figures.

The Judges had no hesitation in awarding to Mr. Shelton
the First Prize, as all through the contest he was far ahead of his
rivals in every department of farm industry.

In some respects there was perhaps no farm in the compe-
tition from which a more instructive lesson for the times might
be deduced. Here was a small holding, with a rent of 3l per
acre, and an expenditure on feeding-stuffs and labour of nearly
71. per acre, giving an average yearly return for interest on
capital and profit of something like 3l. 10s. per acre. This
system tends in the direction of that intensive agriculture of
which we have lately heard a good deal. No doubt the circum-
stances are exceptional, and Mr. Shelton has the great advantage
of occupying first-clags land. It may also be said that he
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evidently possesses unusunal judgment in buying stock, and is
no doubt gifted with that *“eye for a beast” which comes by
nature and not by education. Nevertheless, his enterprising
and intelligent management deserves all praise, and is in many
respects worthy of imitation by farmers in other districts.

CLass 3.—SECOND PRIZE.

(a) East Bridgeford Farm, Radcliffe, Nottinghamshire, occupied
by Mr. John Baguley.

The Second Prize in this class was divided between Mr.
Jobn Baguley’s farm of East Bridgeford, Radcliffe, Notting-
shire, and another. This farm comprises 60a. 3r. 4p. of
arable, and 19 a. 36 p. of grass-land. It belongs to the President
and Scholars of Magdalen College, Oxford. The soil is a sandy
loam on the new red marl. Gypsum is found in the district,
and is prepared for sale. The farm is held on a yearly tenure at
a rent of 120{. 10s., including one cottage, a reduction from
1461. 10s., at which it was formerly rented. It is tithe-free,
and the total amount of rates and taxes is about 111. a year. In
the district farms are small, many of them 50 to 200 acres; and
allotments for labourers are numerous.

East Bridgeford is three miles from Bingham, a scattered
agricultural village, with 900 inhabitants, and ten miles from
Nottingham and Newark. The house is pleasantly situated in
the centre of the village, with a charming prospect which in-
cludes the vale of Belvoir. The garden was clean and well-
cropped, and contained a good many fruit trees. About 8l. a
year is made by the sale of fruit.

Adjoining the house are the farm-buildings, very unpre-
tentious, but sufficient for the requirements of the holding.
Hedges were neat and well trimmed, but a good deal of rubbish
could be seen in the ditches, and some docks about the hedges.
The gates were very good; and Mr. Baguley is very careful about
his implements, keeping them all under cover. This is usually
a sure gign of a careful farmer. In all departments great neat-
ness was displayed, and the farm appeared to be altogether well
m .
The tenant is bound to cultivate the land in accordance with
the most approved custom of the neighbourhood, not to have
more than two corn crops in succession, not to sow any brown
mustard for seed, and to consume all green cropson the premises
with sheep or cattle. The common rotation is (1) turnips or
mangolds, (2) barley; (3) seeds, (4) wheat, and (5) oats.
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Corn crops did not look particularly well, and at the final
inspection did not look so favourable as the Judges had expected
earlier in the season. The corn was in some places rather thin, and
having been drilled both ways could not be hoed, in consequence
of which many annual weeds had grown up. The average yield
of grain crops is wheat 5, barley 54, and oats 7 quarters per
acre.

Seeds for mowing (6 acres in extent) were a light crop, de-
ficient in clover, and consisting chiefly of ryegrass. The mix-
ture was 12 lbs. red clover, and usually a peck of ryegras
Mangold (Webb’s Champion Yellow Globe and Long Red)
was drilled on the flat 20 inches apart. Farmyard manure to the
extent of 25 loads per acre had been applied ; and a top-dressing
of soot and nitrate of soda had also been applied. Crops of peas
(Prince of Wales), tares, and potatoes were good and clean.

The land was very "well farmed. Mr. Baguley purchases
Nottingham Corporation manure at 2. 6d. per ton at Notting-
ham ; after which he carts it ten miles—a cost that the land
certainly cannot bear. The Judges considered it would have
been more advantageous to have used artificial manures.

The live-stock included 8 horses, of which 2 were breeding
mares, one of them in foal, one working horse, 8 yearlings, 1
four-year-old nag, and an old horse. There were 23 shorthorn
cattle in December, 8 of them cows in milk—very useful-looking
animals—a shorthorn bull, a cow in calf, and youngstock. Milk
is sent to London from Bingham Station on the Great Northern
Railway. During winter and till March 25 it sells at 1s. 8d.
to 1s. 9d. per barn gallon, in summer at ls. 1d., the sender
paying the carriage, which is 2d. per gallon. Butter in small
quantities is sold, as two meals of milk during the week are not
sent to London. Milk cows are fed with straw cut by horse-
power, mixed with roots, crushed oats, 3 lbs. linseed-cake, and
brewers’ grains from N ewark.

A very few sheep are kept, principally of the Shropshire
breed. Poultry and eggs are sold to the extent of 15.. a year.

Labourers are plentifal in the district, and are paid about
12s. weekly. Formerly the rate was 13s. 6d., but wages have
been slightly reduced. Mr. Baguley is assisted by his two sons,
by whom, with the assistance of one labourer, nearly all the farm-
work is done. The cost of labour is about 78!. 17s. yearly. Pay-
ments in 1887 were for cattle 331, sheep 20l., cake and artifi-
cial food 74l crushed corn 45l 19s., manures 9. 15s. 5d., and
tradesmen’s accounts 121. 15s. Taking an average of three years,
the income showed a moderate balance over the expenditure.

At the first inspection the condition of the farm was found:
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to be good, and the general management commendable, with
very many good points, and had the crops in summer turned
out according to expectation the farm might possibly have occu-
pied a still higher place. Unfortunately the ploughed land did
not show very well, and, with the exception of one ficld of oats,
the crops did not exhibit any special merit.

" Mr. Baguley has raised himself by his own industry from a
humble position ; and it was a pleasure for the Judges to find
among the competing farms men who had been the architects of
their own fortune, and were maintaining themselves with so much
credit. They had much satisfaction in awarding to Mr. Baguley
a prize. The farm was an interesting example of the combina-
tion of corn-growing and milk-production, which, even in these
days of low prices, can still be carried on at a profit, with care-

fol management.

(b) Hucknall Torkard Farm, Nottinghamshire, occupied ly
Myr. James Widdowson,

This farm divided the Second Prize with that last described
(Mr. Baguley’s). Strictly speaking, it can scarcely be termed a

, 88 it comsists of a number of fields scattered irregularly
about the outskirts of a large and populous parish. Hucknall
Torkard is a parish and town with a station on the Mansfield
and Nottingham branch of the Midland Railway. The town is
in the centre of a colliery district, and contains about 11,000
inhabitants. It is 133 miles from London by rail, eight miles
west from Nottingham, and eight south from Mansficld. .The
church is a fine old building, recently restored, and contains
the tomb of Lord Byron. Newstead, Annesley, and Batwood
eollieries are within three miles from the town; and other coal-
mines are still nearer, one having a seam of coal eight feet thick
and giving employment to 1,500 men. The Duke of Portland
is lord of the manor, and owns most of the land in the neighbour-
bood, but there are some freeholders.

The total area of Mr. Widdowson’s farm is 76a. 2r. 7 P
of which 54 a. 2r. 7 p. are arable and 22 acres grass-land. An
isolated field, 19 acres in extent, is owned by Mr. J. H. Godden,
Nottingham ; the remainder belongs to the Duke of Portland.
The rent is 1271. 4s.; rates and taxes, including school rate,
281. 12s., of which half has latterly been paid by the landlord,
eqmvalent to a deduction of 14!. 6s. from the rent. Mr. Wid-
dowson has occupied the land about ten years, on a yearly tenure,
under the usual conditions in the district. The farm is not
under the Agricultural Holdings Act. The soil is friable, and the

a2

Digitized by GOOS[Q



84 Report on the Farm Prize Competition -

subsoil is magnesian limestone, which at some points rises to the
surface.

Mr. Widdowson lives in his own hoase, very pleasantly situ-
ated, walled in from the village, with a large well-kept garden,
and a vinery, in which he takes great pride. Mr. Widdowson
is also a corn and seed merchant, has a malting business, and
collects the rents of allotments for the Duke of Portland. Under
the duke there are 436 allotments, each 600 square yards, for
which the sum of 6s. per annum is paid by the occupant. An
addition of 120 more allotments was to be made during the pre-
sent winter. About 26 acres belonging to Weightman’s Charity
are similarly divided.

Mr. Widdowson’s farm-buildings are at a distance from his
house, and are the least pretentious of any that the Judges were
called to inspect. They are situated in two different parts of the
village, are built of brick, roofed with Bridgewater tiles, and
are not at all modern in construction or arrangement. There
is no proper stackysrd, but the ricks are fenced round with iron
rails on wheels. There are four cottages included with the
farm.

Mr. Widdowson is a high farmer, and manures his land very
heavily, in which practice he has great faith. He buys all the
night-soil that can be got for 2s. 6d. per cubic yard, delivered on
the land ; and the payment for this is 40l yearly. For linseed-
cake and artificial manures he pays about 178!. a year. His crops,
however, were not nearly equal to those on the First Prize farm,
and some couch-grass and docks could be found on the land.

The root crop of 1887 as seen in December was very good.
A field of mangolds, and another of swedes, had taken the first
prize at the annual Show of the Greaseley Agricultural Associa-
tion, which has existed forty years, and of which Mr. Widdowson
has been a member since its formation. The swedes, which had
been sown in drills, were ploughed in to protect them from the
frost. Two rows were converted into one, a system very generally
adopted in the Midland districts, and the swedes were eaten on
the ground with sheep.

The wheat in May and July appeared clean, but a little thin
in some places, though it was filling out and promised to be a
good crop. Barley (about 9 acres of Chevalier) on the limestone
was very good, strong, and exceptionally clean. Oats (7 acres
of Poland), after two years of seeds, manured three years in
succession, looked like being an excellent crop.

The grass for mowing first year was good; second year
seeds were light, with no clover, but only ryegrass. A field of
11 acres of two-year seeds, grazed with sheep, was thin in clover,

Digitized by GOOS[Q



tn Nottinghamshirve, Lincolushive, dc. : Clusses 2 and 3. 853

bat a good pasture. Eight acres of permanent pasture, which had
been laid down four years, pastured with cows, was full of feed ;
but many of the grasses were coarse, with a good deal of York-
shire fog. For clover and seeds the mixture is 4 lbs. red
clover, 2 lbs. ribgrass, 4 lbs. cowgrass, 2 lbs. trefoil, 2 lbs,
white clover, 4 1bs. alsike, and 1 peck perenniul rycgrass.

For the root crops the land had been liberally treated, about
225 cubic yards of night-soil having been laid on 10 acres for
swedes and mangold, in addition to lime at the rate of 6 tons
per acre, and drilled with Sutton’s Champion and King swede.
The mangold was rather a thin plant.

The average yield of the different crops was stated as follows :
wheat 5 quarters, barley G, oats 7, swedes 30 tons, hay 14, and
seeds 2 tons per acre. A stack of two-year-old hay was sold
daring the summer for 2601.

There were three working horses—a nag horse, a three-year-
old, and a two-year-old—all good. Cattle were exceptionally good,
especially the cows, 10 in number, all shorthorns. It was com-
puted that considerably over 20l a year would be made from
each cow. They are fed with 4 1bs. of cake daily during summer,
and with mangold in spring. Mrs. Widdowson, though some-
what infirm, takes direct personal charge of the dairy, in which
she has great pride. She is also very kind to the poor, and is
much respected. There is a ready market for milk at Hucknall,
where it is sold at 1s. per gallon, butter at 1s. 6d. per lb.

No breeding sheep are kept. The system is to buy hoggets
in spring, to be fed on pasture and linseed-cake during summer,
and shearling wethers in autumn, to be fed with turnips and
cake in winter. Thus two lots are fed off yearly. In December
there were 79 shearling sheep, bought for 163.. 10s. ; they were
sold for 200l 1s. in April. The sheep generally are a Norfolk
breed, of a type which prevails particularly about Lynn.

The cost of labour was stated at 120l. & year. There are
kept regularly one cowman, one horseman, and two labourers,
all of whom are paid at the rate of 18s. weekly. Additional help
is obtained in haytime and harvest.

So far as could be ascertained, the sales of grain in 1887
amounted to 250l ; but the Judges were surprised to find that
‘Mr. Widdowson keeps no farm accounts. No sufficient figures
were put before them to enable them to know with certainty to
what extent the farm was paying. They were fairly satisfied
that the management adopted was on the whole profitable, but it
would have been ‘more satisfactory if the questions put by the
Society on this point could have been more fully answered.
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Crass 3.—HicHLY CoMMENDED FARMS.

Strithficld Farm, Alfreton, Stretton, Derbyshire, occupied by
My, Arthur Milner, senior.

The farm of Strithfield, near Alfreton and Claycross, Derby-
shire, occupied by Mr. Milner, was highly commended. To this
farm, under the same occupancy, in 1831, was awarded the First
Prize for small dairy farms at the Derby Show of the Royal Agri-
cultural Society—a sufficient indication that the good manage-
ment found therein is habitual. Strithfield Farm adjoins the
Derby and Chesterfield road, is seventeen miles north from
Derby, six south of Chesterfield, the market town, and one mile
from Claycross, & village centaining 3,000 inhabitants, and sur-
rounded by large coal and iron works. The Midland Railway
passes through the farm, and there is a station at Stretton.

The farm, with the exception of 6 acres which belong to
Mr. Milner himself| is owned by Mr. W. G. Turbutt, J.P., of
Ogston Hall, Alfreton. Of 87a. 1r. 19 p., there are about
40a. 8r. 19p. arable, and 44a. 2r. grass-land. Mr. Milner
was born on the farm, and has been tenant for 20 years, having
succeeded his father, who entered on the holding at Lady-day
1832. It is held on a yearly tenure, with six months’ notice to
quit on either side. It is not under the Agricultural Holdings
Act, except that compensation can be claimed under that Act,
and by the custom of the district, for cake 4 and §, draining
done by the tenant on a two years’ principle, full value for  of
the hay and straw of the previous year’s produce, and for manure
made from that year’s crops. Hay and straw may be sold by
one tenant to another on the estate, but not to others except by
permission, Allowance is made for manures bought, for lime,
bones, &c., on a two or three years’ principle. Every farmer on
the estate is allowed to crop as he pleases, and is not interfered
with so long as he farms well.

The rent of the land occupied by Mr. Milner is 991., to which
it was raised from 81l. 4s. ten years since, His own land is
valued at 10/, making a total of 1091, or about 25s. per acre.
Tithes, poor rates, sanitary, school and water rates are paid by
the tenant, amounting in all with the rent to 137l 10s. 4d., or
11. 11s. 7d. per acre.

There are 12 acres of light land on the farm very easily
worked, and capable of growing almost any kind of crop; but
upon the greater portion of the farm the soil is very heavy, more
adapted for growing wheat than oats. It is so adhesive that in
autumn the footprints of horses will hold water like a basin,

I 4
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even over draing, until dried up by frost. The wet summers
were very disastrous, especially to grass-land, on which the
growth of coarse bad grasses could not be repressed. On different
occasions Mr. Milner has been awarded eight silver cups and a still
larger number of money prizes by local societies for the best
managed farm in the district. One of these honours was
awarded ‘ for the best managed farm in east Derbyshire.”

The farmhouse, situated near Stretton Station, is built of
stone peculiar to the district, faces south, and commands a
charming prospect, but is rather an old-fashioned building.
The homestead is of stone, very substantial, only recently built,
and sufficient for requirements.

When first seen by the Judges the farm looked poor, but
well managed. Most of it had been drained some years before,
and the drains were acting well; they were 30 inches deep,
the mains 36 inches; some were 4 yards, others 6 yards apart.
The cost was about 8I. per acre, and the work was done partly by
the tenant alone, partly by the landlord alone, and partly by the
landlord providing tiles and the tenant doing the labour. Five
small fields had been laid down in permanent pasture. After
the first year’s crop the grass was said to be very poor for some
seasons, even though covered every year with farmyard manure,
besides an occasional application of artificial manures. After
four years it is usually at the worst, and afterwards improves
year by year up till twelve years or more, getting an application
of manure every year. A field lately laid down to grass was not
good, being full of water and couch-grass. The old grass-land
was a conspicuous feature on the farm, and when the writer saw
the farm in May it looked remarkably well.

There are no cottages on the farm. Fences were very gocd,
and gates in excellent order. The climate is fairly good; at
Chesterfield the rainfall being in the twelve months ending with
September 30, 1887, 23:57 inches.

The four-course system is adopted. On the heavy soil the
rotation is, (1) vetches, cabbages, and sometimes a few roots, (2)
wheat, (3) seeds, (4) oats. Latterly about one-third of the heavy
soil, which fell due for vetches and cabbages, has been summer-
fallowed. According to this plan, which Mr. Milner believes
to be an improvement, the heavy soil comes into fallow once in
twelve years, and the extra crop of seeds after fallow, with better
ocats and less labour, will generally counterbalance a crop of
vetches.

Crops in that district are at least a fortnight later than they
are in the home counties, and, owing to the severe spring, they
were in 1888 about ten days later than usual. Though well
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treated, the grain crops were obviously struggling against adverse
conditions of soil and climate.

"~ Root crops are drilled on the ridge 23 to 24 inches apart;
cabbages are grown on the flat about 36 inches between the
rows. The artificial manures used are chiefly Procter and
Rylands’, at the rate of 5 cwt. to the acre, sown broadcast on
the top of the farmyard manure in the ridges before earthing
up. The cost is 21. per acre. In addition to this, from 15 to
20 tons of farmyard manure are applied per acre, with 5 or 6
-cwt. of salt, and on the heavy soil about 12 loads of ashes and
night-soil.

The cattle on the farm are shorthorns brought from York-
shire. The object is to have good milkers, and at the same
time animals that are likely to suit the butcher when they are
done with for milking. Cattle from Yorkshire and the lime-
stone land of Derbyshire are found most suitable for poor land,
like that occupied by Mr. Milner. In May there were 37
cattle, of which 19 milking cows, 3 feeding cattle, 1 bull, 8
rearing calves, and 2 yearlings, together with 2 working horses,
were pastured in the grass-fields.

Mr. Milner has a high reputation for making Derbyshire
cheese. About 24 cwt. are made from each cow, and sometimes
3 cwt. in a dry season, which is most suitable for the land. It
is generally sold for about 70s. per cwt. Butter is made, and
milk sold during winter and spring. The dairy is managed in
the way described in the Journal for 1881, but more milk is now
sold, the price of 64d. per gallon of four quarts, delivered on the
premises without expense or labour, being regarded. as satis-
factory.

Pigs are of the middle white breed, and numbered 19 on the
farm in December.

Mr. Milner, more than any other of the competitors, attends
to the breeding of poultry. He had about 140 fowls, including
Game, Plymouth Rocks, Dorkings, Leghorns, Brahmas, Bantams,
and cross-breeds, besides a number of turkeys and ducks. It
would be well if this minor, but none the less highly important,
department were equally well managed on every farm.

The cost of labour in 1887 was 1391. 3s. 7d., or about 11, 11s.
per acre. Most of the work is done by servants boarded in the
bouse and engaged for the year. The head-man gets 181. 10s.,
the horseman 12l. to 141, a boy 4l. to 7l., and an extra servant
from May till November 4l. to 7L, Day—labourers get 2s. 6d.
per day, or 15s. weekly, with food and beer. The weekly wage
of labourers regularly employed on the farms in the district i is
from 11. to 1l. bs., without food or cottage.

Digitized by GOOS[Q



in Nottinghamshire, Lincolnshire, &c.: Classes 2 and 3, 89

A balance, with rent and taxes added, does not show a large
profit in any year, and in some years there has been a loss; but
1t is a trinmph of agricultural skill and persevering industry to
effect 80 much with such poor material. The chief features on the
farm were the management of grass-land, which in May looked
remarkably well ; the cows, which were small, but very suitable
for the land ; and the cheese-making, which has been described
in the report of a previous competition. This was the only
cheese-making farm that came under the inspection of the
Judges. Probably there was no other in which the tenant was
more handicapped by the land with which he had to deal. The
small portion of light land on the farm is an alleviation, but the
greater part consists of that sticky clay which has engnlfed a
melancholy amount of farmers’ money during the past decade.
The more credit is therefore due to Mr. Milner for his pluck and
persistence. :

Asfordly Farm, Melton Mowbray, Leicestershire, occupied by
Mr. Henry Morris.

This farm also was highly commended. It is 57 acres in
extent, 26 acres being arable and 31 (less the buildings and
garden) grass-land. The owner is Mrs. Newcome, of 8 Grange
Terrace, Weymouth, and it is held on a yearly tenure under
the Agricultural Holdings Act, at a rent of 136/. a year. It
is tithe-free, but there are 13l 18s. 104d. of rates and taxes.
During the last three years there has been a reduction of 15.. on
the rent.

The soil is rich loam, the arable land being on gravel and
the grass on clay. It is a district of small estates, and farms
range from 25 to 250 acres. Besides Asfordly Mr. Morris has
574 acres and 36 acres under two other landlords in the same
parieh, besides 100 acres of grass at Saxelby, where he resides.

Asfordly is a village with 559 inhabitants, within a mile
of & railway station, and three miles from Melton Mowbray,
the metropolis of fox-hunting and pork-pie manufacture. The
buildings are comparatively new, and suitable for the wants of
the farm.

At first sight the Judges were not very favourably impressed
with the general aspect of the place. There appeared to be a
lack of tidiness, and nothing in the management seemed to call
for special commendation. Ploughed land was clean, but not
more so than many farms of ordinary merit. Grass-land was
well managed. Swedes were small and seeds rather thin.
At the date of the second inspection a great improvement
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was observable. The ploughed land had a very creditable ap-
pearance, and the crops generally were looking well.

In December there were 3 working horses and 3 foals.
Cattle, 52 in number, were all fairly good. Sheep, which num-
bered 82 in December, were cross-bred between Lincolns and
Hampshires, very good, but rather small in size.

The labour bill amounted to 103l 17s. 6d. yearly. Wages
for ordinary labourers are 13s. 6d. per week ; the foreman has a
cottage and garden rent free, and 17s. weekly.

The leading feature of this farm was the cattle, which were
good in character. They were fed off on the grass without any
cake, and from this it will be at once obvious that the grass-land
was of high quality.

Of grain, the yield is usually 46 bushels of barley, 64 bushels
of oats, and of clover, hay, or seeds 35 cwt. per acre.

At his Saxelby farm, where he resides, and which is partly
a dairy farm, Mr, Morris is largely engaged in Stilton-cheese-
making, the average of the last three years amounting to
above 740!. a year, from the milk of between 40 and 50 cows,
and at all the leading Shows he has been awarded prizes for the
superior quality of his cheese.

CoNCLUSION.

It need scarcely be said that it was not only upon the farms
which have been described in the foregoing pages that features
calling for admiration were found. The awards speak for
themselves, and record the opinion of the Judges on a comparison
of the general merits of each; but there were upon the un-
noticed farms, in some cases, specml points which, did space
permit, might have been dwelt upon. It may, however, be
mentioned in general terms that in Class 2 Mr. Henry Potter
and Mr. Thomas Hollely were both farming light sandy land of
poor character with very great credit. In Class 3 Mr. Arthur
Ml]ner, Junior, deserves mention, as we found him very energetic
in making improvements of a permanent character on his farm,
and also farming his land in a manner that deserved success;
the fact that he had only occupied his farm for three years had
the effect of handicapping him somewhat in the competition.

In concluding these notes, it only remains for the Reporting
Judge, on his own behalf and on that of his colleagues, to express
their appreciation of the kindness and hospitality with which
they were everywhere received, and their recognition of the
cheerful alacrity with which the information which it was their
duty to collect was placed before them. The readiness with
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which all enquiries were answered tended to lighten their
labours, and the courtesy with which they were invariably met
helped to make those labours pleasant.

IV.—Report on the Miscellaneous Implements Exhibited at the
Nottingham Meeting. By DaN, PmaceoN, Assoc.Inst.C.E.,
Reporting Judge.

Judges.
Taomas BEeur, Hedley Hall, Marley Hill, Newcastle-on-Tyne,

J. W. KiuBER, Fyfield chk Abingdon.
Dax. PmaroN, Holmwood, Putney Hill, . W,

Tee Show of Implements at Nottingham was characterised by
one very agreeable feature. Although the entries were more
numerous by a thousand than in 1887, the arrangement of
machinery into various classes was so perfect, and the imple-
ments themselves so representative, that it was easier than
usual to take in the display as a whole, and to find what was
wanted without trouble. A new plan adopted by the Secretary
of separately cataloguing such implements as were entered as
novelties proved very convenient, and was much appreciated by
the Judges.

As anticipated in the report on the implements at New-
castle, the makers have returned to their old habits, and the
entries included, not, indeed, as many implements as in earlier
days, but enough to make a thoroughly typical display. A few
words dropped from one of the competitors in the trials of hay
and straw presses illustrates how little makers can afford to be
absent from the Royal Agricultural Society’s Shows, and how
much they sometimes gain by their presence. ‘I have learned
more about how to make a hay-press during these trials than I
could possibly have done in any other way.” So spoke a hay-
press maker, at sea as to principles, like so many others, in this
new branch of industry.

The number of entries for the Society’s silver medals was
unusnally large. Sixty-nine implements of various kinds put
in an appearance; but, of these, some twenty only were con-
sidered by the Judges worthy either of description or reward.

These may conveniently be grouped together under the fol-
lowing headings :—

I. Articles to which Silver Medals were awarded.
II. Dairy Implements.
II1. Steam Diggers
IV. Miscellaneous Implements
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1. Siver MEDALS.

As in former years, the Society offered ten silver medals,
the award of which Judges could recommend only “in cases of
sufficient merit in new implements for agricultural or estate
purposes.”

It is a pity that some implement makers persuade them-
selves that unimportant changes in matters of detail constitute
novelty such as that which the Society seeks to encourage by
its silver medals. To put & %" bolt, so to speak, where a §"
bolt has been used before may, without unfairness, be said to
constitute what some of these gentlemen consider a novelty.
A little more consideration as to what the Society really intends
by its offers of medals would save Judges much trouble, and
these exhibitors disappointment.

The Nottingham Show was, however, characterised by the
appearance of several real novelties, not, perhaps, very closely
allied to, but still touching indirectly, the interests of agriculture.
Of these, two received silver medals; a third, had it been more
strictly agricultural in character, would have deserved similar
recognition ; while the fourth, a dairy implement, received a
silver medal. :

The three medals were awarded as follows :—

Tuyss, LockYER, & Co., of 374 Euston Road, London, N.W .,
for their ¢ Jersey Creamer” (Art. 917).

PriesTMAN BroTRERS, of Hull, for their Petroleum Engine,
4-horse power (Art. 3603).

WHiTMORE & Bixyox, of Wickham Market, for their Mid-
dlings Purifier, Weis’s Patent (Art. 3885).

The “Jersey Creamer” (Art. 917), exhibited by Messrs.
Thyss, Lockyer, & Co., was described and figured in the last
number of the Journal, and was recommended on that occasion
for further trial at Nottingham.

The creamer consists of a group of four shallow tin vessels, each sur-
rounded by a jacket, also of tin, and provided with japanned tin ventilating
covers to prevent the nccess of dust. After the pans are filled with milk,
warm water is allowed to flow through the jackets, until the milk has
reached a temperature of 110° Fahr. The hot water is then shut off, and
a circulation of cold water takes its place. By this means a quickly-falling
temperature is produced, under which, as is well known, cream will rise
more rapidly than is the case with the ordinary way of setting. Each pan
is fitted with a tube whose lower end is closed by fine wire gayze, through
which the skim-milk alone passes on withdrawal of & plug carried on a wire,
leaving the cream in the pap, whencs it is removed by tilting the creamer.

The implement was charged on Wednesday evening, July 11,
with thirty-eight quarts of new milk, freshly drawn from cows
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type as Spiel’s, and it was only after they had practically per-
fected this machine that they discovered its commercial valueless-
ness. The lesson, however, was not lost, and they have now
succeeded in doing with common petroleam all that they were
previously able to accomplish with a more volatile fluid.

For the engine of Messrs. Priestman the ordinary kerosine or
rock oil is used, which, having a flashing point of from 75° up to
150° Fahr., is free from the objections that attach to  petroleam”
as defined in the Petrolenm Act of 1879—i.e. with a flashing
point of less than 73° Fahr. (as to which alone Local Authorities
have the power to enforce regulations). The distinction between
the two classes of motors, petroleum oil motors and petroleum
spirit motors, which are together included in the generic term
“ petroleum engine,” is important to be observed. Mr. Boverton
Redwood, the acknowledged authority on the sabject, observes
in a recent memorandum that ‘the two liquids thus employed
« differ essentially in regard to inflammability ; petroleum epirit
“ taking fire readily at common temperatures, while petroleum oil
“ requires to be heated to about 120° Fahr., or higher, before it will
“jignite. . . . Petroleum oil is commonly known in the trade as
% ¢ petroleum,” while the more volatile product is commercially
¢ degignated in this country ¢ petroleum spirit’ or ¢ benzoline.””

The cycle of operations in the Petroleum Engine is much
the same as that of the well-lmown * Otto” Gas Engine, there
being one explosion of mingled oil and air in the cylinder for
every two revolutions.

A pump at the side of the engine forces air into an oil-reservoir, at a

re of & few pounds per square inch. The compressed air, escaping
om a emall jet, carries with it oil, in the form of very fine spray, which,
first, issues into & jacketed chamber heated by the Exhaust, consisting of
the products of combustion. The mingled air and oil is there raised to a
temperature of about 800°, and then drawn, with more air, into the cylinder,
where, after being compressed by the return stroke of the piston, it is ex.
ploded. Firing is accomplished by the electric spark, and, at the end of the
working stroke, the exhaust valve opens and the products of combustion are
discbarged into the air. The speed of the engine is regulated by & governor
which controls both the flow of oil and the amount of atmospheric air
which is mixed with it.

The cruz of the oil-engine is how to obtain perfect com-
bustion, failing which the cylinder is soon fouled by a de-

ition of soot. It would be difficult without illustration, and
indeed hardly fair to the inventors, minutely to describe the
clever devices which, after a long series of experiments, have
been adopted by them for the purpose of mixing air and oil in
predetermined proportions. Suffice it to say, these are beautifal
examples of ingenuity and perseverance applied to the solution
of a problem of unusual difficulty. - - :
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Such objections as might be taken to the use of the electric
spark, with its attendant battery and coil, for the ignition of the
charge have been reduced, as far as possible, by the use of appa-~
ratus of the simplest type. The battery can be charged by
any man of ordinary intelligence, while the terminals between
which the spark passes are readily accessible and easily cleaned.

Abrake trial of this engine was made by the Society’s engineer,
the consumption of petroleum being, meanwhile, determined by
direct measurement. The speed of the engine and the needle
of the spring balance were observed every five minutes. The
petroleum was carefully measured by noting the height of the
oil in the supply reservoir at the time that the engine started,
and weighing back, after the run, the quantity of oil required to
bring the new oil-level back to its original place.

The engine ran rather irregularly, the speed varying, within
very short periods of time, from 150 to 180 revolutions per
minute, while the explosive mixture occasionally missed fire.
The exhaust-pipe from the cylinder was hot enough to char wood,
but the products of combustion finally discharged into the air
did not exhibit a temperature of more than 100°. The heat
disappearing between the cylinder and exit pipe was used in.
raising the temperature of the heating-chamber. A piece of
white paper held over the mouth of the exhaust-pipe was spat-
tered with spray of petroleum in a manner to show that some
oil escaped unconsumed. :

Results of Trial.

Duration of trial . . . . . . . . 2 hours
Mean number of revolutions per minute . . . . 16566
Mean effective load on brake wheel . . . . 5633 1bs,
Effective diameter of brake wheel . . . . . b feet
Brake-horse-power. . . . . . . . 448
Petroleum consumed in 2 hours . . . 156 Tbs.

Petroleum consumed per brake H.P. per' hour . . 178 1bs.

The price of petroleum being calculated at 6id. per gallon,
the above represents a cost of, say, 1}d. per horse-power per
hour. A steam engine of the same size would not consume less
than 7 lbs. of coal per brake-horse-power per hour, which, at
15s. per ton, would be, say, 4d. per brake-horse-power per hour.

The Middlings Purifier (Art. 3885), exhibited by Messrs.
Whitmore & Binyon, of Wickham Market, is a new apparatus
invented by Mr. Emil Weis. One of the most important
machines made use of in connection with roller-milling, now in
such common use, is the Middlings Purifier. By its means, the
semolinas, which it is the object of gradual reduction to produce,
are freed from the small particles mixed up with them, and are
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1. Six digging-forks are now used instead of three, thus halving the
width of the spit, which was 7 feet, and is now 3 feet 6 inches.

2. Adjusting the depth of the spit from 6} to 91 inches, according to
.the work to be done. ' .

8. Placing the crank over instead of under the rocking-arm as before,
thus liiving, it isclaimed, a better entry for the digging-forks, and a better lift
of so1

4. Making, the length of the rogking-arm adjustable for the purpose of
giving a more vertical entry in soft, and a more 1nclined entry in bard soil.

5. Arranging the forks so as tp turp up like those of a haymaker, in
order to facilitate backing in the ﬁefd, and travelling on the road.

6. The abolition of numerous universal joints, through which the digging-
tines were originally driven, and the substitution for this purpose of a con-
tinuous shaft,

7. A new mfeans ‘of operatihg the four driving-wheels, whereby they can
be turned around their respective vertical axes, whether the engine is travel-
ling or digging.

8. Bringing the whole machine, whether digging or travelling, under the
control of a single man.

0. The introduction of & bydraulic jack, to take the weight of the engine
off the wheels while these are being revolved around their vertical axes.

Although this machine was entered as a novelty, and a
claimant for a silver medal, the Judges felt it impossible to
make an award which would put the stamp of the Society upon
such an important implement without careful and complete trial.
The same remark applies to Proctor’s digger, which was also
exhibited at Nottingham. Nor was this conclusion come to
without due consideration on the part of all five Judges, assisted
in their deliberations by the Engineer of the Society.

Both diggers were shown at work during the Show week,
and inspected by Mr. Anderson, who took such notes of these
performances as were possible without an exhaustive trial. Mr.
Anderson reports upon Darby’s digger as follows:—

As far as T could see, all the mechanical difficulties connected with this
implement have been overcome. It worked very well, digging furrows
about § inches deep and 64 iuches and 94 inches wide. The width culti-
vated was 21 feet, and the rate of advance about 112 feet in five minutes,
or 1,344 feet per hour. This would make ‘66 acre per hour, or from
6 to 7 acres per day of ten hours, which agrees with the estimate given
me by Mr. Larby. It took three minutes to turn at the headlands. I
was informed that a water-cart, holding about 108 gallons, would serve for
one and a half acres. This would be at the rate of 72 gallons per acre, and,
a8 "65 acre i3 dug in an hour, the water consumption would be about
468 galions, or 403 lba. per hour. An engine bhaving only a 93-inch
cylinder would hardly consue less than 40 1bs. of steam per indicated horse-
power per hour. This would make the indicated power 1147, which seems
very little; but the engine appeared to do its work without effort.

It takes about three-quarters of an hour to get the machine altered for
travelling along roads, but the conditions under which the change was made
were not favourable, as there were not less than three inasters preeent, all
giving orders and bewilderiug the men, It should be noted that the boiler
18 very long, about 17 feet; and though the fire-box is in the middle, it seemed
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set of plough-tackle of 14-horse power—which, if correct, gives
a good idea of the probable difference in cost, both as to capital
and daily expenditure in the two systems.

The engine was euasily run backwards over the headland
right up to the fence, and commenced digging from that point.
It was also set to dig across that portion of the ground which
had already been disturbed, and this it accomplished without
difficulty, the land roller, previously alluded to, helping mate-
rially to support the weight of the implement.

It must be said that the agricultural Judges spoke a little
doubtfully about the condition in which the soil was left by
both these machines, as compared with the plough, on clover-
ley or old seeds; but, supposing the work, generally, can be
done in a satisfactory manner from the agricultural point of
view, the Digger may form a valuable farm implement, more
handy to use, more economical to work, and cheaper in first
cost than a double-engine ploughing set. It is a case in which,
looking at the importance of the question, and the advance
which has been made since steam-digging was first advocated, a
thoroughly exhaustive trial, in which the Digger is pitted against
steam tackle, might yield fruitful results.

IV. MisCELLANEOUS IMPLEMENTS.
(Arranged tn Order of Implement Catalogue.)

Messrs. Picksley, Sims, & Co., of Bedford Foundry, Leigh,
Lancashire, showed a Potato Raiser (Art. 533), which is a new
implement, not as yet tried, designed for the purpose of digging
and screcning potatoes. It consists of a revolving screen of
tapering forni, about 2 feet in its larger and 1 foot in its smaller
diameter, and 3 feet long, made of a single wire about g inch
diameter wound spirally throughout the length of the screen.
The mesh of the wire i3 close enough to prevent potatoes from
falling through, while it is open enough to allow of the soil
escaping.

The lower and larger end of the screen is armed with half
a dozen digging blades, which can be raised and lowered by
means of a lever, so as to penetrate more or less deeply into the
soil. The potatoes, as they are unearthed by the blades, are
taken charge of by a peripheral ¢ Archimedean” screw, running,
internally, from end to end of the revolving screen, and serving
to discharge the tubers from its smaller end into a hamper
carried on the machine for their reception.

The machine is mounted on four trayvelling wheels, of which
the hinder pair carry all the weight, the front wheels being
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The apparatus is extremely simple, consisting of a closed
iron stove, surrounded by a hot-air jacket, and capped by two
inclined wooden flues, through which the heated air from the
jacket passes upwards and away into the atmosphere. These
flues are furnished with slides, upon which trays of wire netting
containing the fruit are placed. The trays, as they are filled,
are slid in at the lower end of the flues, one after the other, and
the charge remains in the apparatus from three to ten hours,
according to the character of the material operated on. Plums
and apples are dried, at a temperature of 140° to 190° in from
eight to ten hours, while apple rings, cherries, and the smaller
fruit generally, take about four or five hours to dry.

It is claimed that by concentrating the direct heat of the
stove upon the charge during the first stage of the process, an
artificial skin is developed upon the fruit (just as a quick fire
seals the outer surfaces of a roasting joint), which serves to
retain the volatile essential oils, giving its distinctive flavour to
every fruit. After this cuticle has been formed, the trays are
slid gradually upwards, and their remaining moisture driven off
more slowly.

The Judges would like to have made some trials of this
apparatus, if only with a view of guiding agriculturists in a
matter of some importance, but the exhibitor was ill prepared
for trial, having no fruit or vegetables handy, and his stove-pipe
imperfectly fixed. This failure is, however, less to be regretted
in view of the fact that the Society have since offered prizes for
Fruit Evaporators, to be competed for at the Windsor Meeting,
where, it may be hoped, Rider’s apparatus will be again forth-
coming.

Messrs. J. L. Baker & Co., of Hn.rgrave, near Kimbolton,
showed a Sinking Platform (Art. 1454), which is a simple
apparatus for the purpose of cooling wheel-tires. The drawing
shows at a glance how this operation is accomplished. The
wheel-plate proper is supported upon three cast-iron balls,
which roll up or down three appropriate inclines: when the
handle is pulled round in one direction, the wheel-plate sinks,
and when pulled round in the other, it rises. The wheel-plate
is kept in position at its highest point by the three balls drop-
ping each into a slight depression formed at the top of the
inclines. The water-tank is composed of cast-iron segments,
having a bottom of thick elm plank. The whole is very strong,
and there- is nothing to get out of order even with the roughest
usage (see fig. 13, on next page).

Messrs. Garrett & Sons, of Leiston, Suffolk, showed a so-
called ¢ Endless Railway ” (Art 1866), patented by Mr. Gillermo
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procured,-while, in the small quantities used in these machines,
quite harmless to life or health should any escape occur.

The machine consists of the following parts :—
. 1. A “refrigerator,” where the carbonic anhydride passes by expansion
into the gaseous state, causing, by such expansion, intense cold.

2. A compressing pump, wherein the expanded gas is re-compressed ; and

3. A condenser, where the compressed gas is liquefied by cooling water.
Besides the gas pump, there are two auxiliary pumps, one supplying the
cooling water to the condenser, the other circulating brine in the Eipes on
the roof of the cold chamber. All three pumps are driven from the same
crosg-head, and direct from the steam cylinder.

The parts described above are analogous to those used in
ammonia, ether, and sulphurous-acid machines, which all work
on the principle of compression, liquefaction, and evaporation of
gases, but, owing to the larger range of expansion and intense
cold produced by carbonic anhydride, the quantity required both
of this and cooling water, together with the size of the machine,
is much reduced.

The pressure required to liquefy carbonic anhydride is high,
but does not exceed that msed in ordinary hydraulic machinery,
while the compressing pump, pipes, &c., are of such small dimen-
sions that no difficulty is met with in insuring abundance of
strength and substantial tightness. In addition, the quantity
of carbonic anhydride required to charge the machine is so small
that no danger to life or health would arise even if, by some
accident, the entire quantity in the machine were thrown sud-
denly into the engine-room.

The cycle of operation is as follows :—

The machine is charged with CO,, condensed into liquid form under a
pressure of 50 atmospheres, at a temperature of 58° Fahr, It is at present
the custom of the makers to buy this liquid from Germany, at a cost of 64.
per pound.

Escaping from the bottle in which it is confined, the liquid CO, expands
into & chamber (consisting of a coil of pipe), where it resumes its gaseous
form, and is afterwards pumped into the condenser. The act of compression
heats the expanded gns, and the heat so formed is carried away by water
flowing through a jacket surrounding the condenser,

The compressed gas passes next through a regulating valve in a very
fine stream into the refrigerator, which consists of a coil surrounded by brine.
The expansion of the gas in the refrigerator cools the surrounding brine
down to 20° or 25° Fabr, and the cold brine then circulates through pipes
arranged in the usual way upon the ceiling of the cooling chamber.

These engines are made from 1 to 70 horse-power, with a
capacity for ice production which varies from } cwt. to 2 tons
per hour. :

The Elastic Steel Horse-Collar Company, of 72 Summer Row,
Birmingham, exhibited a steel horse collar (Art. 4594) which con~
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stitutes an attempt to replace the ordinary stuffed leather horse~
collar with one made entirely of metal.

The collar is composed of two similar halves, with the
necessary connections, formed of thin steel plate, of U-shaped
section, and provided with a hinge at top which allows of its
being opened, while it is shut by means of a spring catch. The
collar is easily put on, or taken off, without passing over the
head, while its disengagement, when a horse falls, is greatly
facilitated. The collar may be described as a hollow pair of
hames, enlarged, and fitting the horse’s shoulder, while its U-

Fig. 16.—ZElastic Steel Horse Collar,

shaped section gives it considerable elasticity, and relieves the
shocks incidental to sudden and heavy draught.

It is claimed that horses using these collars are less liable
to galling than with the leather collar, the lining of which
becomes rotted by perspiration and rain, hard on the surface,
and consequently apt to produce sores. On the other hand, it
is impossible to say, without extended trial, whether these ad-
vantages will or will not be realised. Such a trial is, of course,
impossible at an agricultural show, but the Judges hope, by
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durability to the rick-cloth than is obtainable under the old
plan of eyelet holes.

The Standard Manufacturing Company, of Derby, exhibited
8 number of tree-pruning implements (Arts. 4686 el seq.), already
well known under the fanciful name of “ Myticuttah.” Among
these was a new form of the tool in question, capable of sever-
ing branches 1} inch in diameter. The cutting blades of an
ordinary “ Myticuttah ” are mounted on an end of a long light
spar of wood, and are actuated by a hand lever placed at the
lower end of such spar. The arrangement enables a man to
prune and trim up to considerable heights without the aid of a
ladder, while branches of considerable size can be lopped off .
with only a small expenditure of energy. The drawing (Fig. 18),
shows one of the smaller pruning implements.

Fig. 18.-—% The Myticuttah.,”

The best acknowledgments of the Judges of Miscellaneons
Implements are due, and are hereby tendered, to the Stewards
of the Society and their Engineer for much valuable assistance
promptly and courteously rendered.

V.—Notes on the Thoroughbred Stallions Exhibited at the Spring
Show of Horses held at the Royal Agricullural Hall in
February 1889, By the EarL o COVENTRY.

TeE policy inaugurated by the Royal Agricultural Society in

1887, and continued on a larger scale in 1888 and again in the

present year by the Royal Commission on Horse-Breeding, of

offering substantial premiums to the owners of thoroughbred

stallions on condition that a certain number of half-bred mares

are served at low fees, has been so favourably regarded by the
12
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public, and is now so well understood, that it is unnecessary
here to say anything concerning it. The only practicable and
satisfactory method of choosing the stallions to receive pre-
miums is, at all events for the present, by means of a public
competition ; and this year the Royal Commission and the
Royal Agricultural Society were fortunately able to make
arrangements with the Hackney Horse and Hunters’ Improve-
ment Societies, by which a joint Show of some 888 horses
(thoroughbreds, hunter mares, hackneys, and Yorkshire coach-
horses) took place at the Royal Agricultural Hall on February
26, 27, 28, and March 1. Though it is no part of my province
to deal with the administration of the Show, I shall be excused
for a word of appreciation of the efliciency of the arrangements,
and of satisfaction at the unusually good attendance of the
ublic.

P I have undertaken to put together for this Journal a few
notes as to the thoroughbred stallions competing for the pre-
miums offered by the Royal Commission and by the Royal
Agricultural Society. The Judges of the thoroughbreds (who
got through their work with commendable e\pedmon) were—

The EarL oF ENNISRILLEN, Florence Court, Enniskillen.

General THOKNHILL, Lavender Farm, Ascot, Berkshire.

Mr. J. MauxseLL RicuarpsoN, Healing Manor, Ulceby,
Lincolnshire.

The Veterinary Iuspectors, upon whom was laid the duty of
examining the soundness of the animals sent out to them by
the Judges, were—

Dr. GeorGe FLEMING, C.B., LL.D., F.R.C.V.S., War Office,
Parliament Street, London, S.W.

Mr. ArLexanper C. Corg, M.R.C.V.S,, Agricultural De-
partment, Privy Council Office, 44 Parliament Street,
London, S.W.

Professor CoLiN C. Bairp, M.R.C.V.S., Veterinary College,
Edinburgh.

As the whole question of the diseases which render an animal
unfit for stud purposes is about to be considered by the Royal
Commission on Horse-Brecding in connection with the report
made to them by the Royal Collerre of Veterinary Surgeons, it
will not be necessary on the preeent occasion to do more than
reproduce the following report of the Veterinary Inspectors :—

“We have the honour to report that, at the Exhibition of Thoroughbred

Stallions held at the Royal Agricultural Iall by the Royal Commission
and the Royal Agricultural Socicty, fifty-one horses were submitted to us
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for examination. Of these seventeen failed in our opinion to comply with
the conditions required by and named in the certificate as to soundness,

“# Of the animals rejected, fifteen were found to be aflected with bony
deposits (eight spavin, seven ringbone). and two were rejected for disepsed
feet, combined with lameness. One of the first- na'ned animals had also
disense of the eye.

“(Signed) Georsr Frewivg, F.R.C.V.S,
“ (Signed) Arex. C. Corg, M.R.C.V .S,
¢ March 2, 1889. “ (Signed) Corix C. Baigp, M.R.C.V.8.”

At Nottingham last year G4 horses were submitted for ex-
amination, of which 34 were rejected as unsound; and the
following were the causes of rejection:—Wind, 8; Eyes, 5;
Curb, 1; Bony deposits affecting joints (9 spavin, 8 ringbone),
17 ; Diseased feet, 8.

The following comparative statement of the entries in each
District Class at Nottingham last year and at Islington this
year will be interesting :—

Entries in Tntries in
—_———h— —— A
1889 1888 1889 1858
District Class A . . .21 14 | District Class U . . . 3 2
s s B . . .8 11 1 s I . . .3 4
” s O o 07 24 - ’ T_ P | 3
. s D . . .13 10 o s K . . .2 3
. s B o 011 16 _ —
U F .. .10 11 Total 0 195
” N 7

The considerable diminution in Class C (Nottinghamshire
and other counties) is no doubt to a large extent due to the
fact that last year the Royal Agricultural Society undertook
this district, and offered five premiums of 200! each and gold
medals. This year the Society gives the premiums in Class D,
and has assimilated its regulations to those of the Royal Com-
mission, so that for the present season there will be three
stallions serving in each of the seven English districts under
uniform conditions—viz. “That each stallion winning a pre-
mium shall serve not less than fifty half-bred mares, if required,
during the season of 1889, and shall stand or travel at the owner’s
option in the district for which he is exhibited, at a fee not ex-
ceeding 40s. for each mare, and 2s. 6d. to the groom.”

It should also be added, as an explanation of the diminished
number of entries, that this year no owner could enter more than
one stallion in the same class.

The Show passed off well, and may fairly be described as a
success, inasmuch as it denotes steady progress in the quality of
the horses exhibited ; whilst the attendance of hunting men
and others who witnessed the judging was larger than in former
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years, and way be taken as an indication of the growing interest
felt in the moveinent throughout the country. Some little dis-
satisfaction was expressed here and there at the difficulty which
was experienced in seeing the horses by those who were unable
to attend the parades: and no doubt the boxes were both small
and dark as compared with the spacious accommodation provided
at the Royal Agricultural Society’s Spring Shows at Newcastle
and at Nottingham.

In DistrICT CLASS A there were twenty-one entries, and Baldur,
Pedometer, and Truefit were selected for the Queen’s premiums ;
City Arab, Red Willow, and Den Alder being reserved in the
order named. Of these, Baldur by Doncaster out of Freia by
Hermit is a golden chestnut, six years old, standing over sixteen
hands, and it will be remembered that he was placed first at
the Royal Show held in July last year at Nottingham. DBaldur
has done well since then, and is now a grand specimen of a
“horoughbred horse. He catches his near hind leg in a way
waich suggests the development of string halt, but he appears
to be, and was indeed passed, thoroughly sound. Pedometer, a
brown horse by King Tom, carries his seventeen years well, and,
though dipped in the back, he looks well, and is a handsome,
nicely-formed animal. T'ruefit, a chestnut horse by Outfit out of
Eleanora by Wild Dayrell, is well-known in the show ring, and
generally admired. Standing about sixteen hands, well put
together, with plenty of substance, and on short legs, he is
undoubtedly a horse of great merit ; but there are those who take
exception to his feet, which are open to criticism.

City Arab, a bay horse ten years old, about 15 hands 2
inches, by Tibthorpe out of a mare by Peon, is quite a model
hunting sire. Compact, wide, perfect in shape, with plenty of
substance, lie is a little big one, and the only defect which,
in my opinion, can fairly be found in him is that he is in-
clined to be somewhat coarse about his neck, and to lack
quality.

In District CLass B six horses were entered, and the three
premiums were awarded to DBlucgrass, Even, and Moss Haick,
Linneus being reserve. Dluegrass, a nine-year-old chestnut,
of a pure American strain of blood, by Pat Molloy out of
Amy Farley by Planet, is a horse of size and great quality ; his
thighs and arms may be somewhat light, but he is a good-looking
sire, sure to do well in any district. Even, by Quits out of
Evelyn II. by Carnival, is a brown horse of nice size, and looks
like a hunter. Moss Hawk, a chestnut, nine years old, by
Blair Athol out of Vergiss-mein-nicht by the Flying Dutch-
man, shows all the quality one would expect from his dis-
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tinguished pedigree. Linnwus, a grey, foaled in 1878, by
Strathconan out of Sweet Violet by Voltigeur, is a nice-sized,
well-put-together horse; some might cavil at his shoulders, but
he appears to use them well. He was a premium stallion last
year, standing in District E (Yorkshire).

In DistricT CLass C seven horses were entered, but only
one was adjudged worthy of a premium. This was Connaught,
a four-year-old chestnut, by George Frederick out of Duchess of
Edinburgh by Blair Athol. He stands about 16 hands, and is
a promising young sire, possessing good shoulders, substance, and
quality. So young a horse is shown at a disadvantage, but if he
furnishes and goes on well he will grow into a valuable animal.

The premiums in DisTRICT CLASS D are offered this year by
the Royal Agricultural Society, and the Society’s gold medal is
given in addition. Thirteen horses were entered, from which
Lancastrian, Deppermint, and Ruddijore were chosen for the
premiums and medals,! with Eclipse and Pearl Diver reserved in
the order named.

Lancastrian, a brown, foaled in 1876, by Toxopholite out of
Lady Sefton by West Australian, won the Society’s premium
and medal last year, and stood in the Derbyshire district, He is
a very useful horse.

Peppermint, a bay, foaled in 1879, by Camballo out of Mint-
drop by Lozenge, is a capital type of hunting sire. Compact
and active, with well-formed legs rightly-placed, he will be certain
to find favour with breeders, and is well adapted for mating with
coarse mares. Critics may think him a little wide in the chest
and too full in the bosom, but it is hard to pick a fault in him.

Ruddigore, a chestnut five-year-old, by Thurio out of Blood
Red by Lord Lyon, is a fine up-standing horse, ag nearly as I
could guess about 16} hands in height. This horse has a
splendid top-line, good quality, with great bone and capital feet.
His weak point perhaps is in his shoulders.

1 The three stallions selected for District D will stand during their season
of service as follows :—Peppermint and Ruddigore at the stables of their re-
spective owners, and Lancastrian at Sir Henry Simpson's Farm, South Lea,
Datchet. The District Committees, to whom are to be referred all questions
relating to the service of the stallions, have been constituted as under :—

Lanoastrian : Mr. P. E. Crutchley, Sunninghill Park, Windsor.
8ir Henry S8impson, Gordon House, Windsor.
Mr. W. Tait, Prince Consort’s Shaw Farm, Windsor,
Peppermint: Lord Apsley, Cirencester House, Cirencester.
Mr. E. H. F. Dawkins, The Manor House, Malmesbary.
Mr. T. B, Miller, Cricklade.
Ruddigore: Mr. E. W. Bell, Gillingham.
Mr. James Flower, Chilmark, Salisbury.
Mr. T. H. Miller, Oborne, Sherborne.—[Fp.]

Digitized by GOOS[Q



120 Notes on the Thoroughbred Stallions Exhibited at the

Eclipse, a chestnut, foaled in 1883, by Ethus or Van Amburgh
out of Tormentor by King Tom, standing about 16 hands, has
good shoulders and well-placed legs, and is altogether a useful
horse. He has been selected for District Class J, in which no
awards were made by the Judges.

Pearl Diver, brown, foaled in 1882, by Master Kildare out of
Three Pearls by Rosicrucian, is a nice-topped horse, well adapted
for crossing with strong mares, and has been selected together
with Lion for District Class C.

The entries in DistricT CrLass E numbered eleven, and
Pursebearer, Str Joseph, and War Path were selected for the
premiums, Jarnac and Knight Templar being reserved. Purse-
bearer, by Scottish Chief out of Thrift by Stockwell, is a bay,
standing just under 15 hands 3 inches, and was foaled in 1879.
He is a short-legged, active horse, and will probably prove him-
gelf a useful sire. Sir Joseph, also a bay, by Pero Gomez out of
Prosperity by Ethelbert, 14 years old, is a good-topped horse,
showing much quality. War Path, foaled in 1882, by Uncas out
of Installation by Knight of the Garter, is an up-standing horse,
with good shoulders and well-placed fore-legs. He is a bay,
with black points, and is a good-looking animal.

Jarnac, by Flying Dutchman out of Joilette by Surplice, is
22 years old. Knight Templar, a bay, foaled in 1874, by The
Baron out of Miss Croft by Thormanby, is a charming well-
balanced horse, and he has been selected to serve in Class H for
Stirlingshire and district, for which no award was made from
the original entries. Last year he failed to pass the veterinary
examination at the Nottingham Spring Show ; but at Newcastle
in 1887 he qualified, and was the Royal Agricultural Society’s
premium stallion for the district of Durham.

Ten horses were entered in DisTrICT CLASS T, and the three
premiums fell to Loadstone, Portnellan, and Scherzo. No horses
were reserved. Loadstone, by Pellegrino out of Selly Oak by
Paul Jones, is a dark brown, standing upwards of 16 hands
3 inches, and he has great bone and substance generally. He
has been serving in Wales, and was not entered last year.
Scherzo, by Galopin out of Bowstring by Tom Bowline, is a
bay, 6 years old, and stood for the same district as a premium
winner last year. He is a level, well-put~together horse, thongh
exception might be taken to his shoulders, notwithstanding
which he is likely to prove a useful sire. .

There was a good entry of eleven stallions in D1sTRICT CLASS
G, out of which Q.C., Silver Crown, and Suleiman were selected
for premiums, with Lion and Prescription reserved. All these
horses gained premiums last year. @Q.C., a brown, foaled
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in 1883, by Wisdom out of Brenta by Parmesan, is a nicely-
topped horse, with great liberty and action. Silver Crown, a
chestnut, foaled in 1882, by Silvester out of The Queen by Fitz-
Roland, is a very taking horse, and was extremely popular in
the Nottinghamshire District, where he stood last year, when
the nominations to him were quickly snapped up. He carries
himself well and gaily, shows plenty of quality, and is altogether
a good specimen of a weight-carrying thoroughbred horse,
although there are others I should prefer to him as a hunter
sire. Suleiman is a nice horse, by Knight of the Crescent out
of Queen of Prussia by Orlando. The nineteen seasons which
have passed over him have dipped his back ; but he is a compact
horse, and looks like a hunter-getter. He carries his years well,
and as he did not commence service until 13 years old, he still
appears fresh and vigorous. Lion, a bay, foaled in 1883, is by
Rostrevor out of Queen of the Forest by The Ranger, and is a
hunter-looking horse. He will serve in District C, having been
chosen with Pearl Diver to fill the two vacancies in that class,
and no doubt his list will soon be full.

None of the three horses entered in DisTrICT CLASS H were
deemed worthy of a premium, and, as stated above, Knight
Templar, the second reserve stallion in Class E, will serve in
this district.

In DistricT Crass I there were three entries, Royalty being
selected for the premium, with Porton reserved. Royally, a bay,
nine years old, standing 16 hands, by Kaiser out of Circe by
Dundee, is much improved since last year, when he was selected
as being first reserve in Class D to serve in this district. He is
a nice-looking horse, on short legs, with well-placed shoulders
and plenty of bone; but his feet are open to criticism, and he might
stand better on his legs. [Porton, a chestnut, five years old, by
Pellegrino out of Sally Black by Cathedral, like Loadstone, is
an enormous horse, standing 16 hands 3 inches, or thereabouts,
He has plenty of bone, and is well adapted for crossing with
light marea. '

In DistricT CLass J three horses entered, but none of them
were awarded a premium. Eclipse, the first reserve horse in
Class D, has been chosen by the Royal Commissioners to serve
in this district.

Only two horses were entered in DisTRICT CLASS K—rviz.
Omega and Polardine. To Omega the preminm was awarded,
and it will be remembered that this horse served in the district
last year, having been selected as the first reserve in Class B.
Polardine served in Clags J last year. Omega, a bay, foaled in
1873, by Knight of the Garter out of Lambda by Umbriel,
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stands about 15 hands 2 inches, long and low, with plenty of
quality and substance, and as active asacat. He isa charming
horse, and though some may think him a little light in the
barre] or long in the pasterns, he is, notwithstanding these
supposed defects, just the sort of sire to get a hunter. Polardine
is another little big one, but he unfortunately failed to qualify.

Altogether there was a good display of horses, and amongst
the bigger ones the most fastidious breeder might pick a sire to
suit from such as Baldur, Bluegrass, Truefit, Connaught, Knight
Templar, War Path, Even, and Lion; whilst City Arab, Omega,
Peppermint, Suleiman, Polardine, and Pursebearer look just the
sort to cross with the mares of the country.

APPENDIX.

List oF THOROUGHBRED STALLIONS TO WHICH PREMIUMS WERE
AWARDED FOR SERVICE IN THE SEASON OF 1889,

District Class A. 21 Entries.

[Bedfordshire, Buckinghamshire, Cambridgeshire, Essex, Hertfordshire,
Huntingdonshire, Middlesex, Norfolk, Oxfordshire, and Suffolk.]
No.
. Premium of 200! to Col. Frederick Barlow, for Baldur,
13, »” s to Walter Gilbey, for Pedometer.
21, » to William Burdett-Coutts, M.P., for Truefit.
3. Reserve No. 1 to the Duke of Hamilton and Brandon, for City Arab.
16. Reserve No. 2 to William Henry Moor, for Red Willow.
2. Reserve No. 8 to George Ireland, for Ben Alder.

District Class B, 6 Entries.
[Cumberland, Durham, Northumberland, and Westmorland.]

22. Premium of 200/ to William Steel, for Bluegrass.
285, » s  to Robert Clark, for Even.

27. »  to E. Hodge Banks, for Moss Hawk.
26, Reserve Number to David Cooper, for Linneus.

District Class C. T Entries.

[Derbyshire, Leicestershire, Lincolnshire, Northamptonshire, Nottinghamshire,
and Rutlandshire.]

30. Premium of 2001 to James Edward Platt, for Connaught.
*78. (Reserve No. 1, in Class () Premium of 2001. to the Duke of Hamilton
and Brandon, for Lion.
*40. (Reserve No. 2 in Class D) Premium of 200/ to Walter Gilbey, for
Pearl-Diver,
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District Class D, 13 Entries.

Berkshire, Cornwall, Devonshire, Dorsetshire, Hampshire, Kent, Somersetshire,
Surrey, Sussex, and Wiltshire.]

{TAe Premiums and Gold Mednls in this District were offered by the Roval Agricultural
Socizty of England.)

No,
37. 200, and Special Gold Medal to Alexander Taylor, for Lancastrian,

41. ,, ' » to James Joicey, for Peppermint.
43. ” ” to The Compton Stud Company, for
Ruddigore.

*35. Reserve No. 1 to G. P, Finch, for Eclipse (ree District J).
*40. Reserve No. 2 to Walter Gilbey, for Pearl-Diver (see District C).

District Class E. 11 Eniries,

[Yorkshire.]
55, Premium of 2007 to William Jackson, jun., for Pursebearer,
56. ” » to J'owEh Shepherd, for Sir Joseph.
58. y» 1o the Earl of Zetland, for War Path.

51. Reserve No 1 to Sir W, Vavasour, Bart for Jarnac,
53. Reserve No. 2 to J. II. Stephenson, for Km_qllt Templar (see District H).

District Class F. 10 Entries.

[Gloucestershire, Herefordshire, Monmouthshire, Shropshire, Staffordshire,
Warwickshire, Worcestershire, and South Wales.]

61. Premium of 2004, to T. V. Howell Thomas, for Loadstone,
65. » »  to Robert James Mann, for Portnellan,
60. ” » to John Rees, for Scherzo,

District Class G. 11 Entries.
[Chesbhire, Lancashire, and North Wales.]

75. Premium of 200/ to William E. Litt, for Q.C.

76, »” » to James E. Platt, for Silver Crown.

79. " to Albert O. Haslewood for Suleiman.

73. Reserve No. 1 to the Duke of Hamilton and Brandon, for Lion (see
District Class ).

74. Reserve No. 2 to Sir Humphrey F. de Trafford, Bart., for Pre-
scription.

70. Reserve No. 3 to William Steel, for Cyprus,
District Class H, 3 Eniries.
[Stirlingshire and District.]
* 53. (Reserve No. 2 in Class E) Premium of 200Z to J. H. Stephenson, for
Knight Templar,
District Class I, 3 Entries,
[Fifeshire, Kinross-shire, and District.]

85. Premium of 200/, to William Warren, for Royalty.
83, Reserve Number to Thomas Cannon, for Porton.
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District Class J. 3 Entries.

[Ayrshire, Dumfriesshire, and District.]

S

(Reserve No. 1 in Class D) Premium of 200L to G. P. Finch, for
Lelipse.

District Class K. 2 Entries.
[Roxburghshire, Berwickshire, and District.]

89. Premium of 200! to Robert F. Trenholm, for Omega,

Note.—Only one horse was chosen for a Premium from the entries in
Class C, and no sclection was made from the entries in Classes I and J.
The vacancies in these districts were therefore filled up from the Reserve
horses in the other classes,

VI.—American Catlle Markets and the Dressed Deef Trade, with
some Stalistics of the Live-Stock Trade in the United States.
By Jorx Cray, Jun., 115 Dearborn Street, Chicago.

THE North American Continent consists politically, socially, and
to a great extent commercially, of three countries. British
North America, the greatest in extent, lies on the north, Mexico
lies on the south, and betwixt the two are situated the United
States. The nature of the climate, and the vast tracts of barren
land contained in the British Dominion, will never allow it, at
least for many years, to become an important factor in the beef
trade of the world. It is true that it has, and probably will,
export more or less cattle from favoured districts, more especially
Ontario and portions of its North-West Territories ; but its sub-
arctic winter will always be an obstacle in the line of great
improvement in strictly beef production. In the dairy products
of the world it is certain that the old Canadian provinces will
always take a leading part. The quality of the soil and the
habits of the people lead to this end, and the rapid development
of the cheese industry in various parts of the country proves
pretty conclusively that the business is a success. On the other
hand, in the Southern Republic there is not much to fear in the
way of competition so far as cattle-growing is concerned. If to
Spanish indolence and a deplorable government is added the
fact that the climate is semi-tropical, it is apparent that not much
advance can be made in the direction we are treating of. Great
herds of cattle roam over the dry plateaus of this vast Mexican
Republic; but they are poor in quality, and totally unsuited for
anything but “canning.” Occasionally they are driven across
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the border, but the number imported is small and scarcely worth
considering.

It is in the United States that the live-stock industry has
grown to leviathan proportions, and, though this article is headed
“ American Cattle Markets,” it is proposed to treat entirely of
the United States. While, of course, the cattle business must
be incidentally mentioned in a general way, still the object of
the paper is to lead up to the great cattle markets, more
especially in the West, through whose gates the finished product
of the feeder reaches the homes of the consumer.

Towards the end of the eighteenth century the American
people began to feel the pulsations of a new life. On July 4, 1776,
they had become an independent Republic. Their national life was
confined mainly to the sea-board States, although the trappers and
the pioneers had sailed over the mighty lakes of the interior and
had worked their way up the great and seemingly never-ending
rivers, the Mississippi and Missouri. Ior three-quarters of a
century the history of the cattle business is very short. It was
confined to small local markets, and though some more pro-
gressive farmers in Ohio and Kentucky had imported the blood
of Booth and Bates, yet the years rolled on and every neighbour-
hood supplied its own demands. The wide fields of the West were
not open, and the South was dominant in politics. The energies
of the country, as far as agriculture was concerned, were confined
to working in the tobacco-plantations of Virginia, around the
cotton-fields of Alabama, and among the forests of sugar-cane in
Louisiana. Settlements had been gradually creeping westward ;
the Alleghanies had been crossed, Kentucky, Ohio, and Indiana
had been settled, and the country, certain of its rich heritage, was
slowly and surely marching onwards. In 1830, or thereabouts,
Chicago—the future Mecca of the cattle-man—had come into
existence, and it struggled along almost unnoticed for several
years. The era of railroads followed, and Sutter, peering down
into the * tail race,” as we would call it, which carried the waters
away from his flouring mill, saw the gold sparkle under the
brilliant sun of California. That was in 1848. The new dis-
covery led to great results. There came a wild rush from all
parts of the world to the bonanzas which lay hid among the
gulches of the Sierra Nevadas. The spirit of adventure was
abroad, and as the long trains of * prairie schooners ” made their
way slowly across the plains, the American people began to
realise the value of their ¢ Western Desert.” Ten years later
Colorado became the arena of another mining excitement.

Out of all this tarmoil there was evolved the fact, and a
fact which American enterprise was not slow to grasp, that the
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West was a mighty country from whose latent soil there could
be extracted thousands of dollars where one would come from
the bowels of the earth. Like the old farmer digging round all
his apple trees in hopes of finding a pot of gold, the American
people in their wild rush for the precious metal had discovered,
a8 it were, a new continent. The silent wealth of ages was to
be dormant no longer. The rich black soil of the prairie was
to send forth its riches in the shape of wheat and Indian corn,
in beef and pork, and in every other product known to agri-
culture. Gold was the goal; but in reaching it a mine of
practically inexhaustible wealth was opened, and not only the
Americans themselves, but countless immigrants, are ploughing
up its treasures to-day. Following the discovery of the Colorado
gold and silver mines came the War. The work of Western
Immigration was practically stopped, and for four long years
little progress was made. When Richmond fell, however, and
the sword was laid aside for the ploughshare, there commenced
that settlement of the West which has changed to a great
extent the agriculture of the world, and in whose centre have
been located markets for grain and stock of unparalleled magni-
tude. The history of the American cattle business, aside from
a mere local industry, commences with the close of the War.
Shortly after that time the markets which control the supply
came into existence, and have yearly been growing in import-
ance.

The process of centralisation has been gradually increasing,
and, so far as we can see, it is bound to keep moving in the same
direction. The tendency of the age is to concentrate and
create great markets at certain points, and in no instance has
this fact been more clearly exemplified than in connection with
the American beef trade. Before, however, taking up in detail
our great market centres, it will be well to glean from the
Government returns (which are as nearly correct as it is possi-
ble to get figures of this kind) the numbers of cattle, their
average price and values, in the different States and Territories
comprised in the Union. Those figures and values refer to the
year 1887, the latest official information obtainable.

From a perusal of the Table on page 127 it will be noticed that
the Eastern States are distinctly dairy States; that in the South
the numbers of the dairy and beef breeds are pretty equally
divided ; while the West has a strong preponderance of strictly
beef cattle. The further West, the stronger is the tendency to run
to the latter class. Where a country is closely settled there are
bound to be more milch cows, and thus the above returns show
that the march of empire, so far as beef is concerned, is toward
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TABLE SEOWING THE NUMBERS OF CATTLE, THEIR AVERAGE PRICE
PER HEAD, AND TOTAL VALUES, IR EACH STATE AND TERRITORY
IN THE UNION.

Milch cows Oxen and other cattle
States and Territories
Number A;;r:ege Value Number A;:::" Value
¢ L 4 8 8

Maijne . . . . . 167,607 { 29-00 4,857,703 185,160 | 27-561 5,093,108
New Hampshire . 99,021 | 30-50 3,020,141 141,670 29-94 4,241,119
Vermont . . . . 225,652 | 28'70 6,473,342 180,362 | 28-:06 5,059,693
Maseachnsetts . . 180,319 | 34:17 6,161,600 105,023 | 28-47 2,990,105
Rhode Island . . 22,883} 35676 818,067 13,154 | 32-27 424,463
Connecticat ., . . 127,153 | 33-71 4,286,328 109,926 | 31-24 3,434,104
New York . . .| 1,640,053| 30-50| 46,971,617 851,128 31-92| 27,164,603
New Jersey . . . 178,114} 3592 6,397,865 68,6411 32-36 2,217,467
Pennsylvania ., . 929,371 | 2860} 26,580,011 867,059 2609} 22,620,108
Delaware. . . . 28,683 ] 3000 860,490 27,137 28:00 759,836
Maryland, . , . 135,021 | 2825 3,814,343 138,182 | 2418 3,340,798
Virginia . . . . 257,793 1 21650 5,642,660 428,761} 17-37 7,360,726
North Carolina . . 243,758 | 16-00 3,900,128 419,383 | 1099 4,607,133
South Carolina . , 146,195 | 19-00 2,777,705 212,521 | 12-48 2,651,836
Georgia . . . . 337,603 | 1700 5,789,251 598,656 | 11-01 6,688,930
Florida . . . . 52,822 | 16-32 862,056 576,912 1 856 4,041,078
Alabama . . . . 296,737 | 16°40 4,670,620 415,139 9-41 4,187,825
Mississippt . . . 285,904 | 1556 4,445,807 425,900 | 948 4,064,000
Louisiana. . . . 162,649 | 16-30 2,661,179 270,816 1 11-33 3,069,187
Texas . . « . . 772,716 14-20| 10,972,667} 6,336,604 995| 63,077,993
Arkansas ., . . . 304,404 | 1463 4,463,431 469,057 981 4,603,415
Tennessee. . . . 339,672 1976 6,706,547 461,239 12-61 5,815,073
West Virginia . . 171,273 | 2407 4,122,641 280,892 | 18:50 5,196,913
Kentucky. . . . 313,953 | 24-30 1,629,058 529,018 | 21-24| 11,237,676
Ohio . . . . . 783,481 | 2920 | 22,877,645 967,640 | 25:60! 24,766,690
Michigan . . . . 437,303 | 2900 12,681,787 511,406 | 25-16{ 12,865,948
Indiana . . . . 536,961 2775 15,455,668 894,344 22:44] 20,066,941
Ilinois . . . . 937,476 26:50{ 24,843,114 1,483,764 | 22-23| 33,029,792
Wisconsin ., . . 548,222 | 23-83| 13,064,130 640,752 | 2097 | 13,438,163
Minnesota . . . 433,966 | 23-75| 10,306,693 489 886 20-36 9,974,076
Jowa . . . . .| 1,255,482 23-30| 29,251,666 2,095,253 20:35| 42,633,795
Migeouri . . . . 737,269 20:25| 14,929,495 1,429,453 18:24] 26,077,367
Kapsas , . . . 640,081 | 22-41| 14,344,215] 1,683,915 20:37| 82,271,946
Nebraska . , . . 357,202 2550 9,108,651 1 1,079,646 | 21-08 | 22,763,690
California. , . . 250,773 | 3300 8,275,609 692,267 | 20-50| 14,194,447
Oregon. . . . . 78,997 | 29-60| 2,338,311 598,218 2035| 12,172,122
Nevada . . . . 18,037 | 3500 631,206 323,400 | 1800 5,819,648
Colorado , . . . 63,023 37-21 2,345,086 1,049,353 | 19-93] 20,918,327
Arizona , . . . 16,298 | 37-20 606,286 420,000 | 18:00 7,660,000
Dakota , . . . 223,418 | 21-67 4,841,468 767,809 | 21-73] 16,687,171
Idaho . . . . . 26,468 | 26:G7 705,636 424,316 1875 7,955,925
Montana . . . . 31,132 | 2840 884,149 934,600 | 19-21| 17,948,007
* New Mexico. , . 19,394} 23:76 460,608 1,257,697 | 1504 18,911,121
Utah . . . . . 49,878 | 2626 1,269,420 435,000 [ 16:76 ,292,733
Washington . ., . 65,623 | 33-30 2,181,916 300,676 | 2348 7,060,177
Wyoming. . . . 6,994 1 3500 244,790 1,230,192 19-11| 23,504,663
Indian Territory . —_— — _ 626,937 | 14-50 9,090,687
Total . . ., |14,856,414] 24:65 | 366,262,173 | 34,378,363 | 17:79 | 611,750,620
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128 American Cattle Markets and the Dressed Beef Trade.

the West; but the cause is not so much in the above reason as
in the fact that the agriculture of the States is changing. It is
getting to be more and more settled ; the rough-and-ready style
is becoming a thing of the past, and the methods employed are
steadier and more applicable to the location and the climate of
the various districts. The farmers of the older States, with their
lands partially worn out, but with better improvements and
finer buildings, have taken up pursuits more suited to their
condition. ¢ Muck,” as the late George Hope of Ienton Barns
used to call it, is being saved, and the soil is receiving back
part of the nutriment it has so generously givenup. There are,
of course, beef cattle raised in every part of the country, but the
lines are being more sharply defined every year.

Within the last ten years this fact has been especially
noticeable, and, as water finds its level, so the different indus-
tries connected with cattle are becoming located in certain
parts of the Union. Thus, the Eastern States are strongly
inclined to dairying, the Central States to feeding, and the
Western States and Territories to raising and feeding combined.
In certain parts of the Central States, such as Ohio, Michigan,
Tllinois, Wisconsin, Minnesota, and Iowa, large dairy interests
have developed, and a considerable export trade to other States
is carried on; but, as a general rule, the corn (that is, Indian
corn) States are the feeding States, and this industry is develop-
ing wonderfully as the cheap lands of Iowa, Nebraska, Kansas,
and kindred States are brought under the influence of the
plough. Further westward still lie the range districts. The
cattle from the Western plainshave, as arule, been used fordressed
beef or put into cans; but the day is not far distant wlen the
great mujority will find their way into the feed lots of Kansas,
Nebraska, Iows, and Missouri before coming to market. Texas,
with her millions of cattle, is already endeavouring to mature, as
far as possible, her aged steers on the black lauds of her eastern
border ; while for years past thousands of her young cattle have
been driven to the Indian Territory, Colorado, Wyoming, and
Montana, to be fattened there on the stronger and more succu-
lent grasses of & northern clime. In this latter business alone
there is an immense market ; but it is of a scattering, desultory
nature, the transactions taking place in all manner of places—
in the drawing-room, in the rotunda of some prominent hotel,
or ofttimes under the burning sun of the Texas plains., 'The
magnitude of the deals can be judged from the fact that a bar-
gain comprising the delivery of 17,000 steers to one firm was
consummated at Kansas City, Missouri, some days ago, and the
writer has repeatedly purchased 4,000 to 5,000 cattle at one time.
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As cotton used to be king, and still is in the South, so corn
is King in the West ; but the foundation of the American cattle
business is distinctively grass. Ninety per cent. of the feed con-
sumed by cattle in the States is composed of grass. The day of
roots and grain, making in a great measure feed for our bovines,
has not yet come, and it is likely that blue grass, with a rela-
tively small addition of corn, will be the mainstay of our cattle
business for years to come. In the range districts no artificial
food is used. The cattle roam over vast pastures or the open
prairie, gathering up what they can in summer and winter.
‘With a plentiful supply of grass properly cured, the ranchmen
can laugh at the elements. But the overstocking of the ranges
during the last few years has worked terrible havoc in this
industry, and it is only now beginning to recover.

Before passing to the question of our cattle markets, it may
be well to remark that the cattle of the United States as well as
of Canada are making great advances in quality. The days of
heavy cattle are evidently numbered, and the steers which pay
the feeder are those which ripen early and evenly. The 1,250-
1b. bullock is more popular aud profitable than the 1,600-1b, old-
fashioned steer, although he may be as fat as a hog. Two
causes have led up to this state of affairs. First, the increas-
ing demand for smaller cuts—for the average American wants
hot meat, and he wants it often; and secondly, the energy and
enterprise shown by the fine stock breeders of the continent in
introducing pure-bred cattle. The average farmer who wishes to
buy a thoroughbred bull,a pedigree pig, or a first-class ram, can
generally supply his wants at his door. It is doubtful if as a
business the breeding of pure-bred stock has been a paying one
to the individual breeder, but certain it is the live-stock feeders
of America have put millions of dollars into their pockets through
the efforts more especially of the breeders of the ¢ red, white, and
roans,” and the omnipresent Berkshire pig.

As stated above, up to the end of the Civil War, which changed
to a great degree the fabric of American national life, and
among other alterations helped in a certain measure to open up
the fertile prairies of the West, the cattle markets had to a great
extent been local. The movement of produce from the West to
the East was in an embryo state. But when the War ceased,
then the country, rising like a phoenix from its ashes, began to
build up, with gigantic energy, markets of unrivalled magnitude,

Some sixty years ago Chicago was a small hamlet set down,
ag it were, in the middle of a marsh on the banks of a stream,
which sends its waters in two directions, sometimes flowing
towards Lake Michigan, and at other times, with some artificial
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180 American Catile Markels and the Dressed Beof Trade.

help, its waters finding their way down the Mississippi intq the
Gulf of Mexico. Geographically, however, the situation was
good, and the town rapidly grew, and was doing a flourishing
trade before many years had elapsed. It commanded the Lake
trade ; its vessels spread their ¢ white wings” over the great
unsalted seas of the Americau Continent. Then came the steam~
engine and the propeller of to-day. Just about the time
Chicago got its name, George Stephenson was perfecting his
railroad schemes ; and Chicago, far away in the West, was soon
‘to become almost the mightiest monument ever erected to his
supreme genius. As all roads led to ancient Rome, so to-day
do all the great railroad systems of the country (except in the
South) lead directly or indirectly to Chicago; and with this
advantage, and the control to a certain degree of the Lake trade,
it is little wonder that this point became the centre of the cattle
business of the continent. There are, of course, other markets,
but they are either adjuncts to a great extent, or they draw
their supplies from this great central mart. In the East we
have New York, Boston, Albany, Buffalo, Pittsburg, and the
various large centres of population. Those points, however,
draw their extra supply from Chicago, not enough of local stuff
coming to hand to meet the demand. North, West, and South,
we have St. Paul—as yet a very small market, but destined to
grow—Omaha, Kansas City, and St. Louis. Of these, Kansas
City is far the largest, having cut off a great deal of trade that
in past days flowed to the last-named town—in fact, so much is
this the case that St. Louis has ceased to be an important factor
in our great cattle markets. The business of the West and
South, so far as cattle are concerned, is centering in Chicago,
Kansas City, and Omahka. The two latter are feeders of the
former, although Kansas City, from its location, commanding to
a great extent the trade of Kansas, the Indian Territory, New
Mexico, and Texas, must gome day be a formidable rival of its
present leader.
The statistics on page 130, drawn from official records, will
be of great interest.
- From these facts many lessons can be gleaned. We see that
in 1865, just after the close of the War, the Chicago market
became one of public record. During the above year a Charter
was issued by the State of Illinois to the Union Stock Yard and
Transit Company, allowing them to conduct their business. It
would be waste of space to go into the nature of the Charter and
minuti® of the business during the past twenty-three years, save
to say that, as will be gathered from the statistics, it has had a
_steady flow of success.

an
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I.—~ToTAL RECEIPTS AND SHIPMENT3 FOR THE YEAR 188R,

. Reoceipts | Shipments
| ( .
Month | Catde [alves| Togs | Sheep [Horses l\'r,“é".‘hl Cattle (Calves Ylogs | Sheep ¥Hnrsc.= ?‘\.Z."(‘,’:“
! i
Janoary I 223851 2,771 »l Jt 11] ;31 i 3,180 "0 203 86,005 | 1,320 197404 ) 3.361 7098
r;bm;.—, . 188,336 3me 715 5,323 67.~2 1 450 1 avizl o Bol
PLA08 | 401y 5454 ol 818 1s 3 5061 632
20157 6,820 3 5,159 Re3 7033 638 18twln) socsl g0
136,700, 6591 sl 737 o 167,47 | 6,000 7453
451,182 112,472 5531 16,420 ! 69,9161 1,574 5,250,  bury
331,379} 96,7401 44601 15406 | 72.216| 3034, 41591 8451
1] 1426516, 4502 6oLy RI 112] 3,602 4671 e
RSENL 136,735 4.147 J63] ol 3ot Tl
, 561 9,781 187,450, 4,083 9 DU 2,507 TS T
NXirrember . | 260785 | 7,105 Tttase ' 270G /5150 2,450 273l guns
December ., 311,561 5,436 135.s33i 3287 82,038 | 2,317 1 92,099 3 195, 6,382
¢ uns $ —_——
Iol':l\!or} '2,611,843.96,086 | 1,921,712 1,615,014i 55,333 | 210,007 988,385 (23,663 1,761,829’ 601,241 | sz,ssq 8174
’Iolﬁ_;ﬂ + 2,382,008 635,850 15.470.852 x.36o,%7} 46,404 | 212,288 | 791.483 15, 956 1,612,001 “5,0)4 46,;55‘ 67,954
C‘l';@‘"} 1 125,139 506| 06010] 12.233; 34%1| 20807 ; 83824| 371 11,326 3,555, 3,008 78174
IL—ToTaL RECEIPTS AND SUIPMENTS OF SToCK Foit TWENTY-THREE YEARS.
o Receipts Bhipments
Year '
Cattle | Calves Hogs i Sheep ; Horses Cattle l Calves l ogs ' Sheep | Horses
¥,
1345, 5 davs | 613 — l 1,433 | = —_ —_ .
IR, ., Lo— T NST | 1,553 — 5 162
147 0 00 i Ts0mss | RT — 37
s, L, L) — 270801 1,902 - 2,1R5
149 . . .| —_ 3,072 b 1,824 — 108w | 15338
w5 . . . ] — 340,553 0 3557 — 116711 | 3,483
BIl. . — | 315053 { 6983 — 135084 | Bogsa
1493, . . — | 310.211| 12,145 - 145,016 | 10625
B, o, . — 291,734 | 20,249 — 115235 | 18,540
4. . L) s3968 333,655 | 17,558 — 2330361 | 180555 | 16608
. . 'Phﬂo —_ 418118 11,346 — 1.5%2.6143 243,604 | 11,129
. . — 361,095 | 8,159 — | 1,131.635 | 195925 | .39
. . —_ 310,250 1 7,674 — 051,221 155,351 6,508
Tl — 310420 | 9,413 - ; 156,727 | 8178
. . —_ 325,119 10,473 - 159,266 9,249
. . —_ "0)9 '1'55 335, ‘110 T 10,308 — 156,510 8.713
.-y 48,9148 6,174.844 [ 12,909 9J'1 712 | 33485 l,.’h‘o ﬁ79 253,438 1 11,108
. e 24,465 5817504 o l 13,856 92109 | 10229 1,747,722 314,200 1 12,788
LUt 30,223 1 5640826 | 749, 917 ! 15,255 966758 § 12,671 | 1,319392 | 374463 | 15698
. . 52,353 6.) 967 | K11,630 0], i 31059 1392515 200352 | 18,247
JE 6,937,535 ' 1,003,508 K 741003 1 33610 ° 1797446 | 26027 14,552
. . sqn,m L 790 | 97, ,99 TUs675 | 18,857 | 2090764 265,412 | 26,338
. . 5.470.&';" 1,360,562 | 46,404 THAR3 T 15,458 | 1512001 443,094 } 46,155
. . 4,921,718 i 1,515,014 | 55333 | O¢w3s5 | 23,603 { 1,751,529 | 601,241 | 52,666
Total, . 27,188,623 - 428,224 101, 376,117 12,298 731 332,327 [14,818,032 |179,3w !33,019,773 4,882,510 {310,591
1II.—LarGEsT RECEIPTR OF STOCK,
Largest Reccipts in a Day. Largest Receipts in one Month,
Cattle, Nov, 19, 1’%S . . N - . 20,088 Cattle, Oct. 1888 . . . . . . 281158
Calves, Sept. 1, 1885, . . . . . 1,773 Calves, Sept. 1885 . N . . . . 15,449
T, Dee. S, 1854 o . . . . . 68597 | Hogs, Nov, 1850 [ B B 80 ¢
S eep, Oct. 4, 1658 . . . . . 2,120 Sheep, Oct, 1853 . . . . . . 137,450
Horsew, May 14, 1838 . . . . 739 Horses, May 1558 . . . . . 8,591
Cars, Dec. 10, 1584 . . . . . 1,522 Cars, Dec. 1338 . e e« & 25387
Largest Receljs in ons Week, Larqgest Regeipta in one Year,
artle, week ending Oct. 22,1838 , . o 71310 | Cattle, 1838 o+ &« o o o o o 2611543
Calves, week ending Sept. 12, 1885 . . 4,369 Calves, 1833 , . . . . . . 96,06
H-xx, week ending Nov. 20,1884, ., 300458 | Hogs, 1880 e s e s e 4 1,050,355
sheep, woek ending Oct. 8, 1KRK . . o 48R1 Sheep, 1888 , . . . N . . 1,515014
Forwes week ending May 19, 1538, . . I.‘JZG Horses, 18388 , . . . . . . . 55,333
Cars, week ending Dec, 6, 1884 . . 6.961 Cars, 1885, . . . . . - s 214,146
1V. —V.\Ll ATION OF 8TOCK Fonr TWENTY-THREE YEARS,
148, L $ 42765328 ] 1872, @ KT500000 L 1878, Z10G,101K79 | JRRY e o SIRTJRT.6R0
147 . . 49376241 1K73 . . 91.321,162 | 1879 . e 114,705,838 | 183 . o 173598002
1+4 . . 52506258 | 1874 . . 115,048,140 | 15RO B . 143057626 | 1B%g . . 166,741,754
182 . o &ni7el7 | 1875, L 11753302 | 18Rl o, 183007710 | 1R8S7 .. 176544.597
1579 . « 62000631 | 1878 » . 111,185.650 | 1882 . . 196,670,221 | 1848 . « 182,202,749
i-71 . . €0331,082 | 1877 . . BOU24100 | 1853 . . 201,252,772 Total $2,773,314,645
K 2
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132 American Cattle Markets and the Dressed Beef Trade.

It will be noted that in twenty-three years the increase in
cattle has been six-fold and over; while the shipments have de-
creased wonderfully in proportion. To-day, instead of shipping
70 per cent. of the cattle received, we slaughter over that number,
and less than 30 per cent. are forwarded alive. Thus, in fact,
about 70 cattle out of every 100 are slaughtered in Chicago.
The greatest increase in any one year was in 1887, when we
received 418,108 cattle more than in 1886. Last year, 1888,
we note another increase of 229,535 head, making a total in-
crease during the past two years of 647,643 hesd. Thisis a
remarkable augmentation, and is due to various causes which
will be discussed later on.

In passing, it will be noted that the shipments made propor-
tionately a great advance in 1888, which is accounted for by the
fact that all classes of cattle last season have, on the average,
commanded higher prices than in 1887, which was the zero
mark in values so far as the Chicago cattle market as at present -
organised has ever seen. The demand, more especially during
the summer months, was active, and competition was excellent
for all grades of cattle.

The receipts by the day, month, and year must astound
readers who are not acquainted with the trade carried on in the
above Yards. The market goes on day after day: no halt except
on Saturday, when but fow cattle are received, probably one-
fourth of the usual receipts. Cattle are received on all days of -
the week and year, but no shipping takes place on Sunday or
holidays, while trading and all classes of work, except what is
absolutely necessary, are stopped on the first day of the week. -

The Stock Yards of Kansas City were organised in 1871,
and while their growth has not been so steady as that of
Chicago, the increase of receipts during the last year has been
phenomenal. The increase, however, is not entirely what might
- be termed-natural. It is owing to the development of the
railway systems, swhich centre at this point : and what -has been
. Kansas City’s gain has been St. Louis’ loss. Railroads pushing
* out into Texas from the former point have diverted cdttle from
the older lines that had connections with the latter city, and the
. further building and extensions of such lines: promise to make
- the Kansas City Stock Yards as a receiving point almost the
: equal of Chicago. It will be noted, however, that it is, for
the present at least, very much of a stopping point, as the
shipments are exceedingly heavy; many of the cattle coming:
from the South and V\eest not paying  yardage, but coming
straight on, after feeding, to the older market. However, of
the 1,056,086 head recetved at this point in'1888, 372,925 were’
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Aprericcm Cattle Markets and the Dressed Beef Trade, 183

used by the home packers and slaughterers, and are included
among the shipments. For this reason the receipts and ship-
ments, of which details are given on page 134, are nearly equal.

‘With Texas opening up year by year, we may expect vast
developments in this market during the next few years, and
while as a slaughtering point it may not equal Chicago, still its
growth must be rapid from this time forth. The quality of the
cattle will, however, fall far below that of thoss received at
Chicago and Omaha.

‘While a local market had existed for many years at Omaha,
it was not till 1884 that a Stock Yards Company was organised
and a daily market fairly established. Since then it has made
a steady growth, details of which are given on page 135. It
commands a wide territory just opening up, and is destined to
be an important point in the cattle trade of the West, although
for past years it has served very much as a feeder to Chicago.

Leaving statistics behind, let us now take up the principal
points connected with our cattle markets. It would be impos-
sible, of course, to treat in detail of the various markets of the
United States; Chicago being the centre of the live-stock trade,
it will be better to deal exclusively with it. As mentioned
previously, the Chicago Stock Yards were organised and opened
in 1865. The Stock Yards Company at the present time own
400 acres of land—320 acres in one block, and 80 acres in out- .
lying lots. The larger tract is devoted to the Stock Yards; -
some 200 acres being devoted to yards, &c., while the balance
is occupied by railroad tracks and car sidings. Twenty great .
trunk railroady, fed by hundreds of branches which stretch like :
a mighty octopus over the land, deliver and carry away the raw -
and manufactured articles which arrive at and depart from this -
spot. During early morning the Western roads are busy un- -
loading their freight of cattle, hogs, and sheep; while in the °
afternoon the Eastern roads are equally busy taking delivery and
loading up the stock that is going to Boston, New York, and
countless other points. At the packing-houses the work goes
on all day—one train following another carrying away the
finished product of the butcher and packer.

The Stock Yards Company own all the railroad tracks (over
15Q miles in all), and within the last year have done all the
switching or shiunting connected with the business of the Yards.
Every railroad company has a direct communication with the
Yards, either throngh its own tracks or by the Belt line; at
any rate, they can all get there without trouble, and no delays
take place. The Yards can accommodate ab their fullest capacity
over 20,000 cattle, 120,000 hogs, and 15,00Qsheep_; and while
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Kaxsas

City MARKET.

1.—ToTAL RECEIPTS AND SHIPMENTS FOR THE YEAR 188K,

Receipts Shipments
Month Horses Horses
Cattle Tlogs Sheep amd Cars Cattle Hogs Sheep and Curs
Maules Mules
January . 47,264 17,610 1,267 4.867 192,967 &05
February . 44,503 19.6%5 2.257 4,707 170,085 2161
March, 47,577 I 2,915 4500 176,023 PRLY
April . . 1,141 4,655, 100,100 1,856
May., o . 2,365 5416 2,501
June , 2,153 5,520 1,653
July . . 8352 5,756 | 3,353
August | 2,795 6,412 2.49¢
Keptember RURLAY 2341 7,040 2541
October 1 168857 14,131 2,450 950 43,706 2,225
November 142,643 32814 2,180 377 2,174
Dceember h.’,fxlo 185 H 2 27,550 2,10y 20,261 2,769
JE—
Total . | 1,056,086 2,003,984 | 351.060] 27,6501 74 GGG] 1,055,647 | 2,008,250 351,796| 27,739
II,—ToTAL RECEIPTS AND SHIPMENTS OF 8Tock FoR LIGUTEEN YEanrs,
Receipts Shipments
Year Horses
Cattle Hogs Sheep nnd Cars Cattle Hogs Sheep
Mules
120,827 41,030 2ithi) 6,623 12079 qn, H}-
234,50 To4.530 13,110 NEH]
221,415 14,6031 227,666
B 13,370 ;
0093
11,692
4' T4 13,05 3
36,700 16,073 lu 791 9,453
61,084 20702 16,4261 12.741
670407 DU,l}ll 22,704 14,0080 12HTH
1,004,304 RERET] 1os0g] 14382
963,036 11,607 ] 19,698
460,750 1,3 @101 195681 21662
533.526 1 1,723,550 27n82] 32,058
506527 24,556 33,452
490,471 17“%) : 330881 27.050
659,224 200,956 | 29,680 N 204, 101 206181 31,489
1,056,080 3510501 27.850 71.(;«;0' 1,055,547 351,796 27,7391 33.213
¢ )
Total , | 6,440,514 | 16,815,731 {LTTOT2R| 260,678 | STLAAT | 6,430,094 | 16,017,057 | 1770793 | 200,659 | 303,364
IIL~LARGEST RECEIFTS OF STOCK,
Largest Receipts in one Day. Laryest Receipts in one Month,
Cattle, Oct, 23, 1833 e o a2+ Non3 Cattle, Oct, 1888 , , , , . , 183897
Hows, Nov, 15, 1857 . . . i3 Heg<, Nov, 1887 . . . . . SUB.45€
Sheep, May 26, 1633 e e e 6.u33 Sheep, Oct, 148, e s« 44131
Horses and \Inlv \ .\Iu) 20, 153} N . . 730 Horses and Mules, M m.h 1%36 . . . 4,002
Curs, Nov. 13, 1res . . . . 616 Cars, Oct, 1083, . . . . . 8,539
Largest Reccipts in one Week, Largest Roceipts for one Year,
Cattle, Oct. 31, 1858 o N . R 61,721 Cattle, 1888 . . . . . . 1,058,088
Hogs, Nov, 30, 1557 s e x e 103544 Huph INST w6 s s s s » 24232862
Sheep, Oct, 31, 1588 e e 2 15028 Sheep, 1858, e s &« & 851050
Horses and Mules, Aay 31, 1883 . s 1,383 Hor-cs and \lulcs, 1886 « .2 s ¢ 33188
Cary, Octu 31, 1838 ' voe 318 Cars, [S88 "y 4 4 4w » s 4,568
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OMAHA MARKET

I.—ToraL RecEiPTs AXD SHIPMENTS FOR THF YEAR 1887-88.

i Receipts f Shipments
| P
Months J Horzes Total Horses} Total

i Cattle Hogs Sheep and No. Cnttle Hogs Sheop and No.

E Mules | Cars Mules | Cars
December i 12,217 124,330 6.607 204 i 2.552 6,468 | 17,324 5,088 21 611
Janoary . | 12365 71,220 6.539 6 1718 7.772 4.230 4.632 3 475
Fe . 1 13.392 79,770 9.183 181 ' 1,877 8,236 8132 149 500
March, . i 23.043 u 37[ 11,574 88 | 2357 | 17.215 9.367 23 994
Apnl . .| 35782 13,456 187 | 8.393 (] 24.159 11.104 95 | 1,509
Msv . . l 35173 9,152 432 | 4086 )] 21.709 | h2.uuy 6.496 364 1,409
Jupe . .| 22,969 5377 777 | 3,798} 10902 | 77032 1.500 614§ 1,869
Juiy . . { 21.413 5,194 828 2.9181 4,038 | 69.73H 2,568 6oL | 1,144
Awrust . | 30318 16.131 531 | 29041 16.010 | 36,306 | 10,427 366 1144
Scptember : 52.060 27.035 670 | 3.692(, 38431 | 23.807 | 22736 ] 579 2 195
October .3 44,404 31,829 845 | T04 [ 26747 ) 25.614 | 22954 702 1,67‘2
November ; 36,531 16,416 | 296 | 3,203/ 18,677 | 10,137 | 13.204 | 282 | 1,043

! |
Total Yesr ¢ 340,469 ilse,soa 5,035 36,492 | 206,064 | 333,228 |118.208 | 3,799 | 14,365

i
Toal for} ‘23; 733 | 1,011,706 | 76,014 | 3,202 (27,540 | 151,419 |140.726 | 56,444 | 1,856 | 10,384
LT
IL—TorAL ReCEIPTS AND SuipMENTs oF Stock ror Five YEAans, 1884 To 1888.
Receipts ;; S8hipments
Years ’I
Cattle Hogs Sheep H& M ;I Cattle Hogs Sheep | H& X
16— A Se } o ons _
ot nztf;xw}"‘: '§ 86,808 1,863 | 4,188 466 ‘l 81,935 500 | 1,273 417
18 . . . . .1 114163f 130867 | 18985 1,959 « 83.233 71,919 8408 1,415
s ., . . . .| 144457} 890,487 | 40,195 3.028 ' 78,120 187,369 | 17,728 1,857
1= . . . . .| 235.723| 1,011,706 | 76.014 8.202 151419 110,726 | 56,444 1.856
188 . . . . .| 340,460/ 1,283,600 158,508 | 5,035 | 206,064 | 833,228 | 118,208 8,799
Total . . . .[129,710 | 2,818,523 | 297,885 | 13,690 ll 595,791 733,742 {202,061 9,344
i
IIL.—LARGEST RECEIPTS OF STOCK,
Largest Receipts on one Day, Largest Receipts in one Month,
Cattle, Sept. 19, 1887 . . . 5,802 Cattle, Sept. 1888 . . . 52,060
Hegs, Jupe 12, 1848 . . . . 12,668 Hogs, June 1888 . . . « 179,903
Sheep, Sept. 24,1888 . . D502 | Sheep, Oct. 1888 . .« . BL,829
Horses and Mulee Jane 16, 1888 - B . 865 | Horses and Mules, Oct. 1888 . . 845
Cars, April 24, 1888 s « « s 827 | Cars, Sept. 1883 e e e 8,892
Largest Receipts in one Week. Largest Receipts in one Year.
Cattle, week endmg Oct. 31, 1888 . . 18,550 Cattle, 1888 . . . . . 340,469
Hogs, week ending June 8, isss . . 47,838 | Hogs, 1848 e« v . . 1,283,600
kbap week ending Sept. 18, 1888, ., 10,976 | Sheep, 1888 .« . 158503

and Mules, wk. endg. June23,1888 478 | Horses and Mules, 1888 . . o 5085

C“Mendms()ct. 1888 , , 1,815 | Cars, 1888 . o .+ 1 o . 86492
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at times they are taxed to their fullest limit, yet as a rule the
stock is well and carefully looked after. As the trains come
rolling in, the Company take charge of the stock ; and its loca~
tion, name of firm to whom consigned, with descrlptxon, &ec., are
detailed in the office of the Company. Practically speakmg, all
stock is consigned to commission men, who at once take charge
of it. Sometimes the cattle are left in the pens where they
are placed on arrival ; but, as a rule, salesmen have each certain
localities in the Yards, and endeavour to get all their cattle
located in the same place. It may be said, before going further,
that the Yards are divided into pens. The cattle-pens are in
divisions, thus: division A, pen 1, or division C, pen 20; while -
the hog-pens are located at the railroad delivery points. Sheep
have a separate location for themselves. The cattle-pens are of
different sizes, holding from one animal ap to 300 or 400 head.
As a rule, local,or what are termed native, cattle, come in small
lots, generally one or two cars at a time; while range cattle
generally come in train-loads of 12 to 15 cars. A car-load
averages about 20 cattle, weighing 1,200 lbs. each, or about
24,000 1bs. to the car. The hog- and sheep-pens are covered in.
Hogs, weighing 250 lbs. each, run about 70 head to the car;
while sheep are loaded accordmg to weight, as they differ so
much in quality. One hundred fair-sized sheep generally make
aload. Each pen has a water-trough, while in those devoted
to cattle and sheep hay-racks are also provided. The cattle-
pens especially are exceedingly strong, the whole structure
being of wood. The floors are of the same material, as it is
- most suitable to the climate. Alleys, well “macadamised,”
intersect the yards, so that every pen is easily reached, while at
convenient points the weighing scales, the feed store-houses, &c., »
are placed. :
On delivery, the Stock Yards Company become responsible
to the various railroad companies for the freight and feed that
are due for each shipment. In turn, the owner, through his com-
mission men, becomes bound for payment to the Stock Yards
Company. As it would be impossible to collect the freight
a8 every car comes in, a settlement of freight and feed charges
is made twice a-week ; the commission men being obliged to put
up & bond of £10,000, or 2,000, to seture theé amounts that
may-accumulate. In this way matters run very smoothly. If
the dwner of the cattle has no bond up, he is obliged to pay
the amount due before the stock is released ; but so perfect
is the system that no friction of any kind occurs, and the

business in .this respect goes on from day to day without any
trouble,: :
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Subjoined are the Regulations and Commissions of the
Market :—

Diseased meats are condemned.

Sales, unless otherwige stated, per 100 1bs. live weight.

Dead hogs, 1001bs. and over, 4c. per 1b.; less than 100 1bs. of no value,
Broken-ribbed and bruised cattle, docked 85 per head.

Public inspectors dock pregnant sows 40 1bs., and st altered boars
80 Ibs. each. yond stoge ( »

Yardage:—cattle, 25¢.; hogs and sheep, 8¢c. per head. Feed:—corn,
#1 per bushel ; timothy hay, 830; prairie hay, #20 per ton.

Commissions :—cattle, 60c. per head ; calves and yearlings, £10 per car;
hogs and sheep, single decks, $6; double decks, $10 per car; public in-
spection of hogs, 15¢. per car.

The charges for yardage are moderate, but the price charged
for feed is out of all proportion to market values, and there is
continual complaint upon this latter point.

The Stock Yards Company to a certain degree may be
termed a monopoly, but their business is conducted upon a
liberal basis, and, while they have made immense profits, little
fault can be found with them. Acting as they do under a State
Charter, they are subject to the whims, fancies, and depredations
of the legislators of Illinois. It is true that monopolies such as
these need to be kept in check, but the inside history of some of
the legislation, both State and local, connected with the Stock
Yards, reveals as venal a spirit in politics as ever disgraced the
annals of any country. There is unfortunately in this country
a class of men who think that brains and hard work should not
have their reward, and that there should be a division of wealth
periodically. This spirit pervades, unfortunately, the very
threshold of our parliaments, and the popular demand at the
present time seems to lead up to an attack upon the very founda-
tions upon which a successful business is built up. Twenty-five
years ago the Stock Yards Company was organised by a small
band of men, who, seeing ahead, made a venture, which has grown,
partly from location, partly from wise handling, into an immense
institution. They made the venture, to-day they reap the re-
ward ; while thousands of live-stock breeders and feeders through-
out the country have enjoyed the benefit of coming to a market in
which they sell their cattle, hogs, and sheep for cash. The men
who built up such a market deserve the credit, and, if there is
any compensation in nature, they should be allowed to make
some money for their energy and enterprise.

Four great parties meet, as it were, in communion every day
atthe yards: the Stock Yards Company, with its array of em-
ployés; the owners of stock drifting in from all points of the
compass; the commission men, with their corps of clerks and
assistants ; and, lastly, the host of buyers who operate there.
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As said above, buying and selling goes on every day except
Sunday, while Saturday has come to be looked upon as a sort of
settling day for the week. While, of course, cattle come in at all
hours of the day, it is the object of the railroads to land them in
the Yards from four o’clock to eight in the morning. A very
large number of the cattle come out of first hands; but the
majority are consigned by dealers, who pick them up in small
bunches in the country, except in the case of range cattle, which
are practically consigned by the owners. The hog market opens
early, and is pretty well over by ten o’clock. There are scattering
sales after that hour, but the majority of tho work is finished
at the above-mentioned time. The sheep market is confined
very much to the morning also; while trading in cattle, asarule,
opens about nine o'clock and goes on more or less up till three
p.-m., when the whistle blows and business is suspended for the
day. When it is considered that for the five active working days
of the week we receive about 10,000 cattle a day, over and above
hogs and sheep, the gigantic nature of the business can be esti-
mated ; but a man needs to be actually upon the spot to judge
even approximately of how business is carried on. The Stock
Yards Company employ about 1,000 men; there are about 120
commission men, who must also employ about 1,000 assistants ;
add to this about 300 buyers, and it can well be imagined that
from eight o’clock in the morning till three in the afterncon
the Stock Yards present a very active scene. There are, more-
over, hundreds of owners who practically become interested
spectators of the work as it progresses, while every day a great
crowd of sightsecrs put in an appearance. The office-work is
mostly confined to the Exchange Building, where the Stock Yards
Company, the commission men, the railroad companies, the
buyers, &c., have suitable offices. A substantial bank also occu-
pies a very handsome office in the same building.

As soon as the cattle are delivered to the commission men,
their work begins. Hay is immediately ordered for the cattle ;
quantities of course vary, but as a rule prime cattle eat about
5 lbs. each ; common cattle, 74 lbs.; and range cattle get an
allowance of 10 lbs. each. The water is turned into troughs,
and if the cattle have been properly handled on the road,
they take a good fill. Very often cattle have to be sorted and
classed, and this, as a rule, is done before the water is turned
into the troughs. As in other cattle markets both at home and
abroad, supply and demand regulate to a great extent the
price, and when the buyer appears early on the scene it is pretty
good evidence of an active market. During last summer, when
prices were 30 per cent, above those ruling at present, the buyers
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would often be out at seven o’clock in the morning, whereas just
now they seldom appear before nine. All cattle are sold by live
weight, except in the case of milch cows or calves. The purchaser,
therefore, has to be a better judge of quality than of quantity, but,
as a rule, both the commission men and the purchasers are
experts in regard to weight. After a long experience both in
British and American cattle markets, the writer is decidedly
in favour of the system followed in the latter. It is more
satisfactory to the owner, better for the commission man, and
the buyers seem to approve of the system also. The skill of the
seller and buyer is in regard to the quality and not asto weight.

In the decimal system of currency and weights, the process of
buying and selling is very easy, from a financial pomt of view,
The commission man asks, say, £4.00 per hundred lbs,, the
buyer bids £3.80 per hundred 1bs., and they eventually agree
upon $3.90 per hundred as the pric’e‘, then the remainder of the
work is very simple. Shortly after the terms are agreed upon,
the cattle are driven to the scale and weighed. Before they are
run into the weighing-pen, however, they are examined, either
by the buyer himself or his agent, to see that there are no broken-
ribbed or bruised cattle. Cattle that are severely bruised are,
as a rule, thrown out and sold separately, while animals with
broken ribs are docked $5.00 per head, as stated above. The
weighing scale in general use is known as the Fairbanks
Live-Stock Scale,” and is an invention that has been of great
valoe to American stockmen. These scales have capacity to
weigh 100,000 1bs., which, at 2,000 lbs. to the ton, is 50 tons;
but asa rule, they seldom wewh more than 60,000 Ibs. at a time,
By this means an immense number of cattle can be passed over
one scale in a day. The weighing beam of the scale is open to
the public, and, as both the buyer and the seller have access
to the room in which it is placed, no disputes ever arise as to
weights. An official ticket of the weight is issued by an em-’
ployé of the Stock Yards, who also superintends the weighing,
and by this means all disputes are saved. After the weight has
been ascertained the cattle are run off the scale, and they become
the property of the buyer, The commission man takes possession
of the scale ticket and hands it to his book-keeper, who calcu-
lates the amount due, and collects .immediately from the buyer.
The large buyers have arrangements with the bank to cash their
tickets as they are handed in, and thus all the trouble of writing
cheques, &c., is saved.

For 51mp11c1ty and accuracy it would be difficult to improve
upon the methods in use at the Chicago Stock Yards. Long
years of experience, added to the ‘natural inventive power of
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the American, have built up a mechanical system in the Yards
which it would be difficult to improve upon. Trading is carried
on in a very businesslike way ; there is little of that haggling
met with in local English markets. More especially is this the
case with the large buyers. They ride into the pen, glance rapidly
over the cattle, make a bid, and, if the bargain is made at all,
two or three minutes is all the time that is taken up. The sellers,
of course, know the class of cattle each man wants, and conse-
quently time is saved in this way—and in fact, as time is money,
scarcely a moment is lost while active business is going on. The
gossiping, incident to every business, is generally done in the
afternoon in the hallway of the Exchange Building. Some of
the largest commission houses handle from 200 to 500 cattle a
day over and above hogs and sheep, and, as some of the buyers
purchase as many and possibly more, it is easily seen that there
18 not much time to'be wasted.

The classes of cattle coming to market are pretty well
defined. We have, first, the *“ exporters”; this includes cattle that
are suitable for the Fastern markets as well as good enough to
go to England. Second, the ¢ dressed beef” steers, suitable for
the dressed beef business. Third, ‘ butcher stuff,” composed of
light steers and the better grade of cows. Fourth, ¢ canners,”
which includes everything not good enough for butchering ; and
then as an extra class we have the “range” cattle, which are
pretty well divided among the last three classes named. Last
season, for instance, many of the best * rangers” went to the
dressed beef trade ; but, as a rule, many of them are either put on
to feed, or taken by the dressed beef men for a second grade beef;
while an enormous number of them, and more especially those
from Texas, are put into cans.

The prices ruling for all classes of cattle may be calculated
from the following Table, taken from a market circaular dated
January 12, 1889 :—

] s dsd

Extra prime steers . .+ 52510 5.60 = about 21 0t0 220

Exporters, 1,450 to 1,600 lbs, merage .4060, 52, , 186,210
. 3

Good dressed beef and shlppm(r steers,
1,500 to 1,4001bs.

—
o
(=]

M
—t
[s
(=]

. 75, 450
Fair to medium steers, 1,150 to1 4001bs 3.60 ,, ) 4.00 s 140,160
Common to fair steers, 900 to 1 1501bs 27,83 , 110,133
Good cows and heifers . . .28 ,8%2 , 116, 130
Fair to medium cows and heifers . . 220, 250 90, 100
Canners , . . . . . .12 , 210 50, 80
Bulls . e« .200, 850 80, 140
Good stockers and feeders . . . 260, 850 , 106, 14
Common stockers and feeders . 160, 204 60, 10
Calves, heavy, 300 lbe. and upwards .300, 850 , 120, 14
Calves, hght 100 to 180 lbs s o .425,60 , 170, 24
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The prices quoted are about the lowest ever known in Chicago,
and this is greatly owing to immense receipts. The average price,
however, of the last ten years has ruled £1.00 per 100 1bs. above
present quotations. Take for instance good 1,400-1b. bullocks :
the average price for these has been $5.00 to $5.10 per 100 1bs.
during that time, or the price of such a bullock had been §70.00
per head, netting to the owner probably an average of £65.00,
after paying freight, commissions, &c. To reduce it to English
money, a 57-stone bullock of 14 lbs. to the stone is worth
141. 8s. 9d. The American farmer west of Chicago has in round
numbers received on an average about 131, 10s. for his bullocks
of this weight during thé last ten years.
The movement of cattle is almost entirely eastward. San
Francisco, which is a large market, draws quite a number of
cattle from California and the adjoining States, but otherwise
there is a continual movement toward the East. The movement
begins at the Gulf of Mexico; the barren plains of Arizona, the
sage brush valleys of Nevada and far Montana, all contribute and
send forward their consignments. From those distant points the
work of shipping is no easy matter. The various lines at suitable
points have feeding-yards, where hay is supplied at three times
its value. Cattle can be run from 300 to 500 miles without feed
and water, but as a rule the feeding-stations are generally placed
about the former distance apart. Within the last year or two
. % Palace” stock cars have been introduced, and by this means
cattle can be run practically any distance, as they are constructed

" to allow the animals to be fed and watered without unloading.
What are known as the  Street ” cars, built on this principle,
have up to this time been the best produced, and they are likely
to maintain their lead, as they can be divided into three compart~-
ments, which to a great extent prevents bruises. The writer has
repeatedly run cattle 1,300 miles in these cars, never unloading
from the point of shipment till Chicago was reached.

The cattle having reached Chicago are sold as we have de-
scribed above. Those which are bought for shipment are
driven over to the shipping divisions, where they are loaded up
and forwarded to their respective destinations. The dressed
beef men generally allow their cattle to remain in the pens over-
night, and the next day after they are purchased they are driven
over to the slaughter-houses. The alleys in the yards have
become so crowded that during the last few years viaducts have
been constructed overhead, and along those the cattle and hogs
are driven to the respective packing-houses.

The cattle having reached the point where they are made into
dressed beef, a description of the methods by which three-fourths
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of the cattle sold in the Chicago market reach the consumer may
now be attempted.

Years ago, when the writer used to live at Berwick-on-
Tweed, he saw the dressed meat business carried on in a small
way at that place. A large local dealer used to kill from 500 to
1,500 sheep a week, and send them up to London for sale in the
Metropolitan Meat Market. Handling even this small amount
of stock was looked upon as quite a big business in that neigh-
bourhood ; but when we think that some of the large slaughter-
ing-houses in Chicago put through three to four thousand cattle
a day, the little wholesale butchering place at the old border-
town becomes a plgmy in comparison.

The dressed beef business in America was founded some
twenty years ago. A few years later the work was taken up by
the late Mr. George H. Hammond, of Detroit, who may be ternied
the father of this business. He was a man of fine executive
ability, and he built up through his energies a magnificent trade,
He died, unfortunately, just when he had reached the zenith of
hispowers. Other parties took up the business, and it has gradu-
ally grown (figuratively speaking) from a grain of mustard-seed
to a very large tree. Mr. T. Eastman, one of the largest live-stock
shippers in America, branched off into this trade; Mr. Nelson
Morris, well known to every cattle-man both at home and abroad,
also took a hand ; in 1880 Mr. G. F. Swift began upon a most
extensive scale; while two years later Messrs. Armour & Co.
also commenced the business. We have now in Chicago four
immense concerns—viz. Swift & Co., Armour & Co., Hammond
& Co., and Nelson Morris & Co. These firms, along with Libby,
McNeill & Libby, buy a very large proportion of the cattle
coming into our market, As facts speak for themselves, we took
the liberty of propounding a series of questions to the various
parties, and herewith we give the result :—

1. Number of cattle killed during 1888°?

Answers: Swift, 815,031,  Armour, 480,000. Hammond, 283,804,
2. Number of cattle slaughtered for dressed beef during 1888 ?

Answers: Swift, 678,806, drmour, 200,000. IHHammond, 283,894,
3. Number of cattle slaughtered for canners during 1888°?

Answers: Swift, 136,185. Armour, 100,000. Hammond, None,
4. Number of buyers employed ?

Answers: Swift, 18 to 12, dAdrmour, 7. Hammond, T to 9.
5. Number of men employed ?

Answers: Swift, About 4,000. Armour, 5,000; this also includes
men employed on pork-packing: probably 3,000 would cover beef
employés. Hammond, About Y00,

6. Some details as to wages and salaries paid ?

Answers: Swift, Varies from $1.50 to 84.50 per day, according to

skill of labourers; only the very highest class of skilled labourers
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getting the higher amounta, Armour, Buyers, 82,000 to 87,000;
expert butchers, 84 to $4:50 per day; helpers, 83 ; labourers, 81-76.
Total cost labour our houses, $2,5600,000. 8700,000 per year for
labour on beef. Hammond, Wages from 81 to 84 et day.

7. Number of cattle sold to the principal cities in the East?

Answers: Swift, During 1828, New York City, 117,908 ; Philadelphia,
60,178 ; Baltimore, 17,005; Washington, 10,195 ; Boston, 54,546,
Armour, Philadelpbia, 16,000; Boston, 30,000; New York and
Brooklyn, 26,000, Haemmond, 243,463,

8. Average percentage of dressed beef obtained in proportion to the live
weight ?

xlignswers: Swift, About 57 per cent. Armour, About 57 per cent,
Hammond, 55} per cent,

9. Largest number of cattle killed in & day ?

Answers: Swift, 4,528, Armour, Dressed beef, 1,710; canners, 2,300,
Total, 4,010. Hammond, 1,449,

10. Average number of cattle killed per day ?

Answers: Suwift, In 1888, 2,612. Armour, About 1,600, Ilammond,
About 800.

11. Average cost of cattle ?

Answers: Swift, In 1888, 84.20, dressed beef only. Armanr, §4.25,
dressed beef only. Hammond, 84.13 per 100 lbs,

12, Average weight of cattle?

Apswers: Swift, In* 1838, 1,140 1bs., dressed beef only. Armour,

1,144 1bs. dressed beef. Hammond, 1,200 lbs,
13. Length of time cattle are in the coolers?

Answers : Swift, The rule is 48 hours, Armowr, 24 hours, Iame

mond, 48 to 60 hours,
14. Cost of cars?

Answers: Swift, About 81,400,000. Armour, 8850. Price of cars is
governed by variations of market for material and labour ; some-
times they cost 81,000. Hammond, About 8350,

15. Number of cars emploved ?
Answers: Swift, About 1,600. Armour,1,1C0. Iammond, 800,

The figures given by Messrs. Swift & Co. refer to all the cattle killed
not only in Chicago, but also in their Kansas Oity and Omaha houses. The
figures given by Armour & Co. only refer to this firm’s Chicago house. They
have a o establishment at Kansas City, and have just opened a house at
Omaha. Messrs, Hammond & Co.’s statistics refer to Chicago and Omabha,
This concern operates in both places. Morris & Co. made no returns, except
to say that they slaughtered 392,000 cattle during the past year.

The cattle on reaching the slaughter-house are driven into
large pens adjacent to it ; thence they are driven along narrow
passage ways, and are put into separate compartments by them-
selves. These compartments are just large enough to hold one
bullock. Over them is a wooden foot-path, along which a man
can walk; the animals are either shot down or felled from this
point (see illustration, Fig. 1, on page 145). Between the com-
partments and the slaughter-house is a lifting door which slides
up mechanically. A chain is passed round the horns of the
animal, and it is dragged into the main slaughter-house ; after
_Which, the animal is properly bled. The remainder of the work
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we copy from a description prepared by one of the packers for
publication :—

Lifting-pulleys worked by steam-power are provided for hoisting each
carcass wﬁiﬁa bei);g dressed, tg)d iron l'lll)ﬁs for mm?ing the carcasses il:ﬁalves
or quarters from the hanging-room to the chill-rooms. All the work in the
slaughtering department is done by well-trained experts, each one having a
sing?e division of labour to perform, For example: the hides are taken off

the carcass by different trained experts in such careful manner as to give
them a value of about lc. per pound over the common butcher’s hides ; the
guts are thoroughly cleansed and sold for sausage casings; the contents of
“the entrails are converted into fertilising substances, which ure sold in the
older portions of the country where the lands have been loug worn by suc-
cessive crops; the livers, hearts, &c., are shipped with the beef to different
" markets, where they are sold to good advantage; the bladders are dried and
sold to druggists and other parties; the stomach makes tripe; the tongues
are always in demand at good prices; the horns are sold readily to the comb
and knife-haft maker ; the shin-bones are usually in good request for knife-
handles, and backs for tooth and nail brushes ; the knuckle-bones are similarly
prepared for making acid phosphate, and have a fair commercial value for
this purpose ; the blood is all utilised for different commercial purposes ; the
ox-tail trade is now a regular part of the traffic, as all the great hotels must
have ox-tail soup at stated times ; the -heads, after being trimmed, are sold
for glue stock ; the fat taken from the inside of the bullock is made by a
peculiar process into oleomargarine, which has to be sold under its proper
name, and sells to fair advantage ; neatsfoot oil is made from the feet, and
the hoofs are ground and go in with the fertilising substances, so that every
part of the bullock is utilised. ' .

The processes of dressing and cleaning the carcasses are pic-
torially described in the illustrations, Fig. 2 and Fig. 3, on pages
146 and 147.

From the main slaughtering-house, which to a stranger is'a
sickening sight, the carcasses are taken along the iron run-ways
into the refrigerators (see illustration, Fig. 4, on page 148).
There they cool off in a temperature of about 36° Fahr. Passing
from the blood-stained floors of the butchering department to
the other portions of the house, every one is struck with the re-
markable cleanliness of the establishment. There is not a speck
of dirt. To this point the greatest attention is paid, and the
meat and other products from these houses are handled with far
more care than in the small slanghtering-houses in the country.
From the coolers the carcasses are run out to the loading
platforms, cut into quarters, and then put in refrigerator cars,
which take the meat away and distribute it far and near.

A trip through the big slaughtering-houses is very interest-
ing. The wonderful dexterity of the butchers, the mechanical
inventions to help the work, the methodical system employed,
the extreme cleanliness, and above all the rapidity and silence
with which everything is done, strike a stranger very forcibly,
and an impartial person who visits those great meat manufactories
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generally comes away convinced that American ingenuity in this
respect “ beats creation.”

American cattle markets differ from those in Great Britain,
apart from their size, in two important points—namely, the cattle
are sold by weight here, and the majority of the raw product is
turned into beef, &c., by the dressed beef concerns. On the first
point, the writer sees no reason for doubt that it is far in advance
of the system practised in the older country. Opinions differ,
however, very widely on the second proposition. The pivot upon
which our great central markets swing at present is dressed
beef. Not only is this the case in Chicago, Kansas City, and
Omaha, but there are big concerns in New York devoting
their attention to this business, while Boston and other points
are following suit. The maguitude of the business, the rapid
developments made, the amount of money employed, show that
it has been successful so far as those connected with it are con-
cerned.

The “ Big Four,” a8 the American press loves to call them,
have got a hand on the cattle business that to the outsider
seems full of danger. Popular opinion is against them, and
their business has grown to giant proportions amid tremendous
opposition —an opposition which is developing every day. Unfor-
tunately for this opposition it springs from the retail butchers
who have lost their trade. For the present at least, the squabble
is a trade one, neither the consumer nor the producer taking much
part. Some months ago the Butchers’ Association met in con-
ference with the Western range men and others to organise a
determined fight on the dressed beef interest. The range men
came to St.Louis, saw the butchers, and went home without
taking any action. The butchers are now engaged in getting
up bitter sectional fights in the different State Legislatures.
They propose, so a8 to offset the power of the dressed meat con-
cerns, to have all cattle inspected on foot before they can be sold
by the local butchers: that in fact they wish to drive us back
to the old system of shipping cattle alive from the producing
portions of the country to the points where they were wanted.

The dressed beef men are willing now, as they always have
been, to have National instead of State inspection. In this case it
will be noticed that the consumer is not consulted. The butchers
want, in fact, to get back their old trade, and they propose to
legislate themselves back into power, and in doing so they pro-
pose to have a local inspector paid by the State Government at
every little town ; while the Western producer at least, and the
dressed beef men, want National inspectors at the great central
.markets of the country. The butchers and their clique have
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offered as an argument that a considerable portion of the cattle
killed at Chicago and other points is diseased. This is a foul
calumny, and 1t has turned effectively the Western interests
against them. In the beginning of the fight—for it has existed
for several years past—the sympathy of the public was with the
butchers to a great extent, but recent developments show that
the dispute is not got up entirely for the public good.

Leaving this question alone, as it is rapidly developing into
a party fight, we propose to show why the dressed beef trade
has increased so rapidly. The writer has probably as large an
acquaintance and interest as any one in the cattle trade, being
both a producer, a feeder, and also senior partner in a large com~
mission house in Chicago, with connections in Kansas City and
Omaha. Two reasons present themselves as in favour of dressed
beef: first, Humanity ; secondly, Economy.

Those two reasons hang together, but to a certain extent are
separate. The first, without the second to follow and rest upon,
would not give the average American or British cattle-man much
thought, and yet at the same time the sentiment in the former
appeals to nearly every impartial man. The system of trucking
or “ carring ” is very similar in both countries. In England they
load seven or eight steers to the truck or car, while in America
about twenty cattle are put in a car. For the shipper the Eng-
lish way is much the better, while the railroad company benefits
here. The Street Palace Car Company have partially adopted the
English system by dividing their car into three compartments
holding seven cattle each. But, whatever way shipping is done,
it is brutal enough, and the animals suffer severely. Every mile
saved, therefore, is less of cruelty to animals, and consequently an
economy. Inold days the cattle from Nebraska and further west
were shipped to Chicago, a distance of 1,000 miles, or there-
abouts ; then they were loaded up again after being sold, and had
another journey of 1,000 miles to the sea-board. Three-fourths
of those cattle are now slaughtered at Omaha and Chicago, the
carcasses being shipped forward. On the ground of humanity,
the dressed beef business is at least a success. It saves the ani-
mals themselves from torture, and it is in this respect commer-
cially a great economy. -

A revolution of this kind in a single decade, or thereabouts,
wag sure to stir up a great fight by the vested interests which
controlled the cattle trade, for not only were the butchers con-
cerned, but the railroads objected seriously to having their freights
cut down. A carof live cattle numbered twenty head, whereas a
refrigerator car of the same size conveyed about thirty-eight head
from Chicago to New York or any other objective point. The rail-
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road fight is ever present. Sometimes it lies quiet for a month
or two, but ever and anon it breaks out afresh, and in these days
of active competition among railway managers it is a subject of
frequent and fertile disputes. The rates, however, are equalised
to a certain degree, so that the different railroads have not lost
g0 much as is apparent at first sight. The dressed beef men,
notwithstanding all those difficulties, have pushed ahead and
placed their products practically in every town of any conse-
quence in the continent. To have beaten the railroad corpora-
tions of this continent in many a pitched battle, to bave cut off
to a great extent the local butchers, is a work which must have
the backing of something intrinsically strong and economical in
its nature and progress. Itis an old joke that when you are
taken round the great packing-houses of Chicago your guide ex-
plains quite solemnly that the only thing wasted, so far as the
hog is concerned, is the “ squeal ”; but as the steer has no squeal
and bellows but little, we may say that nothing is lost under
the methodical management employed. It has been shown how
every portion of the animal is made use of. What chance has
the old style of localjbutchering against this system? At the
small country slaughter-house the blood ran away, often the head
was partially neglected, the hoofs and shanks were thrown to the
hog-pen, the entrails were sent the same road, and it was waste
at every corner. To-day in Chicago this is reversed. From a
national point of view a great gain has been made, and at least
one of the products of the soil in this prodigal country is made
the most of by this magnificent system. The offal can be worked
off in large cities to great advantage, while on the very item of
hides a considerable profit can be realised over the old plan.
The hides are more carefully taken from the animal, and, accu-
mulated in large quantities, they can be sold to better advantage.
The hide-dealer can proceed to the slaughter-house and buy ten
thousand hides at one deal, whereas it might take weeks to gather
themn up from the country districts.

But the dressed beef business can only subsist, in a whole-
sale way at least, at the great central markets of the country.
The system is, to a great extent, an enlarged butchers’ business,
a8 it is supported by a host of retailers, who, instead of being
butchers on the old style, have turned to meat-cutters. In San
Francisco there are no butchers, the city draws its retail supplies
of meat, &c., from a large class of meat-cutters, who buy their
goods from day to day from the wholesale slaughterers. So it
is with our dressed beef interest. They forward daily so much
meat to the East, South, or West to be distributed at the differ-
ent points where their goods are in demand. The work has to
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go forward systematically, and they have to be prepared to sup-
ply their customers. It is on this rock that various schemes to
supply dressed beef from some outside points have split.

As an example of this class of undertaking, we may instance
the scheme started by the Marquis De Moresat Medora, Dakota.
To the outsider it looked at first a plausible scheme. The inten~
tion was to draw on the ranch herds of Montana, kill the animals
close to their grazing grounds, thus saving shrinkage, bruising,
and railroad freights, and place the meat at & low figure in the
East, The affair was badly managed and ended in disaster;
but even if it had been run by the most experienced man in
America, the result would have eventually been the same. The
supply of beef lasted only for four months in the year, the re-
mainder of the season the plant was idle. The meat was all of
one class, no regular customers could be held, and the business
gathered up, say, in four months’ time was scattered to the winds
when the suppliesstopped. Labour was high and uncertain, and,
lastly, the offal could not be used to advantage. The failure of
this and similar schemes proves most conclusively that a dressed
beef concern, to be successful, must be located at a central point,
where it can draw a daily supply of all classes of cattle for its use,
and where there is competition enough among the railroads to
ensure moderate freights. Chicago and Kansas City of the Wes-
tern markets are the only points where it has been absolutely safe
to build an extensive plant, although Omaha during the last two
years has sacured cattle enough to ensure a steady supply for the
dressed beef men there. While our great markets produced the
dressed beef industry, they in turn are fostered and built up by
it. Whenever we have other markets similar to the above of
which we have been writing established, it is certain that a dressed
beef plant will soon rise up beside them.

This industry is creating, as already mentioned, a revolution
among the retail butchers’trade. The old-time butcher, with his
great rosy countenance, no longer appears at market. He goes
to the slaughter-house and picks out his meat from the refrige-
rators, or he contracts for a daily or weekly supply to be sent
him. At outside points he calls at the refrigerator, where the
meats are unloaded from the cars, and makes his purchases, A
practical illustration of this revolution is worthy of record.
Some years ago the writer was residing at Evanston, an impor-
tant residence suburb of Chicago. The people who live there
are of the wealthier class, and consume the best grades of meat
obtainable. The principal butcher’s shop was kept by an
Englishman who understood his trade thoroughly. Every week
he would come in to the Yards and take out a car-load of the
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best cattle he could find, and slaughter them as required. He
had to keep a trained butcher to kill and dress the stock; this
man was idle part of the time, or had to work at some other
vocation. The offal was partly thrown into the lake; the hides
had to be shipped back to Chicago; and, further still, as the
trade at this point only calls for fine meats, most of the fore-
quarters and rough stuff had to be shipped back to Chicago for
gale in a small dead-meat market there. The cattle were pur-
chased, say, at 5}d. per 1b. dead weight. Although he was
receiving about an average of 9d. per lb. for his best cuts, still
he had to sell his second-grade meats for 2d. to 24d. per Ib. He

n to find that his competitors who did not handle a live
bullock were getting ahead and he was falling behind. So he
closed his slaughter-house, came down weekly to Chicago, not
to purchase live cattle, but to go to the packing-houses, pick
out his roasts, steaks, boiling pieces, his sheep and his hogs,
and transfer them by freight up to his cooler or refrigerator at
Evanston. The resunlt was that he purchased nothing but what
he could actually sell to advantage. He employed less capital,
and carried on a larger business. He at once acknowledged
that the change was for the better. His trade demanded the
first grade of everything, while some butchers who supplied
the lower grades would take the rougher meats. This example
in a small way represents the changes that have and must take
place.

The dressed beef business is a division of labour; it is a
division of products; it is the coming method for handling our
beef, and while it may not be the best method for the producer
(although the writer thinks it is), still there is no doubt but
that the consumer reaps the benefit, and cheap beef reaches
every home in the country.

Competition is the life of all trade, and nowhere more so
than in cattle markets. We have various central points bidding
for cattle, and railroads endeavouring by every means in their
power to direct and control trade. There are enough of rail-
roads to insure, not only active, but aggressive competition in
every part of the country ; but in the Stock Yards proper, the fact
that the dressed beef men buy about three-fourths of the cattle
sold for slaughter at the home points is enough to seriously
endanger the great principle stated above. Four or five great
concerns buy the majority of the cattle, not only in Chicago, but
at Kansas City and Omaha, The large houses whose statistics
are quoted have established beef packing-houses at the latter
cities—at least in three cases, viz. Swift & Co., Armour & Co.,
and Hammond & Co. The consequence is that they have a
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preponderating interest in the market whose surplus supplies the
Eastern and Southern States. The inference to be drawn from
the above is the natural one, that competition is restricted ; for
what would be easier than a combination of interests ?

Practically we do not find it so, except to a very limited
extent, and for the following reasons:—(1) That the dressed
beef men are active competitors in selling their goods at ontside
poiuts. (2) That the privilege of carrying their produce is
actively worked for by the various roads. (3) That there are
outside buyers from New York, Boston, Philadelphia, Pittsburg,
and Buffalo, who are always on the alert for any bargain. Itis
true, of course, that, with a greater supply of cattle than we
have a demand for, the dressed beef buyers step in and depress
the market very heavily; but this is the case in any other
industry. As for instance, we have seen wheat, which is dealt
in by the whole world more or less, where every combination
to ‘““corner ” it has come to a disastrous end, go down far be-
low its natural level because the supply was greater than the
demand. In our cattle markets we have great periods of de-
pression, and then again there is a reaction and prices are
forced above their natural limit. The course of the market
during the past year is an excellent example, as the price of
cattle varied to the extent of thirty per ceft. betwixt the highest
and the lowest points of the year. In this great variation
where were the dressed beef buyers? If they are such a power,
why did they not hold prices down and keep the market at
zero ?

As the result of practical experience during the last eight
years, the writer believes thoroughly that prices (in the Chicago
Yards, at least) are the result of supply and demand. There
are more or less local incidents to affect it, but gradually they
are corrected and trade revolves in its proper cycle. To revert
to 1888 as an instance, we find that the receipts in January, in
comparison with the same month in 1887, were nearly 40,000
greater, and, as a consequence, down went prices. February,
March, April, and May showed slight increases over the equiva-
lent months in 1887 ; but the demand was also increased, and
values stiffened at once. The month of June showed a decrease,
and gradually the market, which had been surely and steadily
advancing since February, made a decided advance, amounting
toa ‘‘ boom,” as we call it,and values were quoted at least thirty
per cent. above the rates current in January. With moderate
receipts in July and August and the first half of September,
prices kept steady, fluctuating, of course, more or less from day
to day. During those months we had very active competition
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among our buyers, and it is evident in the light of to~day that
prices went too high. On September 17 an unprecedented run
of cattle commenced. At Chicago alone in two weeks we re-
ceived 40,000 cattle more than our average number. The same
pressure to market stock continued through October, and we
entered the month of November with our market back to Janu-
ary prices or thereabouts. There i8 no market we know of so
sensitive as the Chicago cattle market to the question of supply
and demand. The dressed beef men and the shippers have their
trade to supply from day to day, and any shortage causes an
immediate advance. The salesmen and the buyers are not long
in agreeing upon this point whenever the official numbers tell
the tale.

The greatest complaint against the “Big Four” has come
from the South-Western rangemen, whose cattle cannot be sold
for dressed beef, and have to go into cans. The competition in
this respect is very limited, and the prices obtained have gone
down below the famine point. Still, it is a well-known fact
that the storehouses are full of canned meat that cannot be pro-
fitably put into money, and prices, to compete with the outside
world, will need to go down lower still. 'What we should have
done with our low grades of beef without the dressed-beef men
and the canning factories, is more than we can tell. They have
opened countless foreign markets. They have sent their goods
all over the world, and they have made a market for our meats
where under the old system we could never have obtained a
foothold.

The limit of this article does not allow us, nor would it be
wise, to take up the export trade, both as regards live cattle and
dressed meats ; nor can we discuss the question of the price paid
by the consumer for meat. Those subjects do not come exactly
within the scope of American cattle markets; but we may point
out that our live-stock markets are carried forward on a cash
basis. The Stock Yards interest has the Chicago banks, with
resources of 30,000,000{., to draw upon. Large sums are also
borrowed at low rates in the East; but the active daily financial
work i8 put through two banks situated at the Yards—namely,
the National Live-Stock Bank, which has a capital and surplus
of about 175,000/. It has deposits of 500,000!., with discounts
or loans amounting to 400,000]. It has 600 active accounts on
its books, and the overturn is from 400,000f. to 600,000/, per
day. A staff of twenty clerks look after the business. The
Drovers’ National Bank has a capital and surplus of 60,0001,
with deposits of 150,000, and loans to the same amount. The
former bank, however, does the active business of the Yards.
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We have now fulfilled as far as possible the task imposed
upon us in writing this paper. A labyrinth of subjects hang
round it which could be written of, but space does not allow us
to enter on new fields. In conclusion, we have still a few words
to say on the general cattle business of the States. In 1850 we
had but 17,000,000 cattle. In 1880, notwithstanding the War
and the stagnation that ensued, we had more than doubled our
cattle census : the account had swelled to 35,000,000, and at the
end of this decade we shall have about 50,000,000 head. The
great increase is in the West. While the States east of the
Mississippi River had 15,000,000 cattle in 1850, they have only
increased in forty years to 20,000,000. The States and Territories
west of that river, with but 2,000,000 in the former year, have
about 30,000,000 now. The increase in the East will not keep
up with the population. In fact, it is doubtful if all over the
country the human population is not growing more rapidly than
the numbers of cattle ; but every year there is a t advance
in quality, while there are economies in consumption. Many of
the fertile fields of the West are yet untouched. While the day
when science must accompany agriculture has come in the
Eastern States, yet it will be years before the black prairie lands
of our Western domain will call for help from the brain of the
chemist. Cheap food for ourselves and for other countries is
assured for years, and though the price of beef at present is
below the cost of production, it is only temporary. The counter-
action will come, and money will be made as of old; but it is
true that American energy and the Western march of civilisation
will tend to give the consumer a better and at the same time a
moderate-priced article, and for those reasons it is likely that
Chicago, commanding a vast and splendid territory, will be one
of the prime movers in the cattle trade of the world in the
years to come.

VIIL—Fifty Years of Fruit Farming. By CHARLES
WHITEHEAD, F.L.S.

AGRICULTURE generally has made the most astonishing progress
during the last fifty years in respect of scientific applications,
improvement of methods, and skill in management. In no
previous fifty years has there been such an important and dis-
tinct advance in science and practice as that which is recorded
in the volumes of the Journal of the Royal Agricultural Society
of England, which has now been published for nearly half a
century. A close examination of these volumes will show how
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ropid this onward movement has been, and will prove how
materially the Society, the outcome of the strong desire for agri-
cultural progress, has contributed to it.

During this period, in common with all the other branches
of agriculture, fruit-farming has greatly improved in respect of
systems of culture, and has now become an important industry,
The acreage of land under fruit culture has been very consider-
ably extended. Fruit-farming is now recognised as a valuable
branch of agriculture, whereas fifty years ago, except in the case
of the Kentish cherry orchards and the apple orchards for cider-
making in Devonshire, Herefordshire, Somersetshire, and Wor-
cestershire, it was adopted upon a small scale, and not as an
agricultural resource. There are no reliable records of the acre-
age of fruit land in Great Britain farther back than 1872 in
which year, according to the Agricultural Returns, there were
169,808 acres. It is considered that there were not more than from
90,000 to 100,000 acres of fruit-land in 1839, mainly consisting
of orchard land, planted with apples and pears, and, in Kent, with
cherries. Then but little soft fruit ! was grown, and that little in
the neighbourhood of London, or within easy distance of London,
and a few of the largest towns. On account of the difficulties
of conveyance, perishable frnits, such as currants, gooseberries,
and raspberries, were not much cultivated before railways were
made. For this reason the principal produce of the apple and

orchards in the western counties, and in Gloucestershire,
Herefordshire, and Worcestershire, was made into cider and
rry. The best sorts of trees for this manufacture were planted,
and those for dessert purposes were practically ignored. Even
in Kent a good deal of cider was made, not only because trans-
port was tedions and costly, but also because the demand for
apples was limited; or rather, it may be, that the markets to
which they could be consigned were few, and their means of
distribution excessively circumscribed. So it has come to pass
that since the formation of railways many of the old apple orchards
in Kent have disappeared, and cider-making has ceased in the
land. Recently new orchards have been planted in various parts
of this county with good sorts of apples, both for dessert and
for cooking, to meet the undoubted demand for really choice
fruit.

Cherries grown in East Kent were sent to London by road
in vans and other vehicles. This necessitated relays of horses
and travelling all night. There was always a certain market in

3 «8oft fruit ” includes strawberries, gooseberries, currauts, raspberries, and
Plackborzios, being of a soft aud perjshable nature,
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London for these famous Kentish products, but for some yeara-
past cherries have been forwarded direct by the growers to many
other centres of distribution than the London markets, and the
Kent Fruit-Growers’ Association have lately been considering
whether they might not get better prices for their famous fruit
by making arrangements to supply it direct to retailers.

- The greater facilities of transport afforded by railways gave
a stimulus to the cultivation of fruit, but it is only within the
last thirty years that the chief increase in fruit orchards and
plantations has taken place, and serious attention has been paid
to them as a source of profit to agriculturists. It was seen that
quantities of soft fruits were arriving from foreign countries
which met with a ready sale, and that their distribution at
reasonable prices caused a growing demand among classes by
whom fruit had been regarded as a luxury far beyond their
means.

It was felt that if strawberries could be sent in quantities
and in fairly fresh condition from France they might be culti-
vated on a large scale in this country, at all events near large
centres of population. Woodland was grubbed near London, in
Kent, and strawberries planted. In other counties also near
the metropolis and populous towns, fields were devoted to the
growth of this fruit, the profits of which, taking an average of
seasons, have been found to be satisfactory.

There has been also a large acreage of arable land planted
with gooseberry and currant bushes, both red and black, since
1850, in several counties, notably Kent, Middlesex, Worcester,
Gloucester, Cambridge, Lancaster, and Surrey. Before this
there were plantations of these fruit trees in Kent and Middlesex,
but they were only upon a comparatively limited scale.

Raspberries are grown now especially in Kent and Middlesex
in large quantities, as the plants come to bear very quickly, and
in some seasons handsome returns are made from them, though
from the juicy and most perishable nature of the fruit there are
not a few difficulties and losses occasionally. Tenant farmers
having ordinary leases can plant raspberry canes without fear or
risk, and this applies in a degree to the planting of all soft fruits.
Where tenants could not arrange with their landlords as to com-
pensation for planting fruit trees of a more permanent natare,
they put in soft-fruit bushes alone, which begin to pay in two
years and are exhausted in from nine to fifteen years. '

But with fruit-growers who could make themselves secure
with their landlords, a very favourite system of planting has been .
to set standard damson, or plum trees, with soft-fruit bushes.
The latter begin to pay almost directly, and in three ar.fount
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years the standard trees begin to produce fruit. It will be found
that a large proportion of the fruit plantations® made within the
last twenty years is of this character.

Just now there is a tendency to change this. There is a
slight reaction from the rush to produce soft fruits, as there
have been gluts in the markets. Prices have not been so good
latterly as in previous years. Foreign supplies increase, and
home growers are just a little frightened. Seeing that there is
always a demand at good prices for really fine fruit, there is a
disposition to aim at producing quality, fruit of fine appearance
and flavour, rather than qnantity, common and cheap.

This is shown by the formation of orchards of approved
kinds of apples, both for cooking and dessert, and the intention
to bestow more care, not only in the selection of the best kinds,
but also in the treatment of the trees and of the land, as well
as in a better and more judicious system of marketing the fruit.
It may be said in this place that radical changes in these direc-
tions are still imperative in the cultivation of apples, if English
growers are to hold their own against American and Canadian
producers, whose fruit, as a rule, is well grown, and is sent over
comparatively uniform in size and quality, and can be depended
upon by English consignees to arrive according to sample, or
according to the specification. Great complaints have been
made of the want of quality of the best English apples of the two
last seasons. American and Canadian apples have been far better,
it has been alleged, and have made better prices. This is due
to bad weather to a great extent, also to the attacks of insects,
which have in many cases spoilt the look of the fruit.? The
American climate seems to be more suited to apple trees; the
orchards, too, are in full vigour, not, as is the case with many
of our English trees, old, and weakened by a long course of
neglect or unscientific treatment.

It is the fashion to profess that the English climate has
changed, that apples cannot be produced in the same perfection
as they were fifty years ago; but the trees in many places are
past bearing now, or far past their prime, besides having been
suffered to be overrun by mosses and lichens, and erowded with
boughs and branches. On grass-land apple trees had been
supposed to require no manure. In plantations, the bushes
under the apple trees have taken a great proportion of the manure

' A fruit “plantation ” is land planted with standard fruit trees and bushes,
and cultivated. A fruit “orchard " is land planted with fruit trees, and laid
down with grass.

* The Carpocapsa pomonana, whose caterpillar burrows in apples, caused
incredible mischief last season, ‘
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that has been applied before it could get down to their roots
deeper in the soil.

During the last fifty years there has been a great neglect
in respect of apple and pear culture. Fruit trees and bushes
coming to bear quickly have been preferred before the trees of
more tardy production. Where standard trees have been planted
they have been generally plum or damson trees.

The apple and pear revival, which is just now undoubtedly
taking place, is due to the appreciation of the fact that these
English fruits are not what they should and might be, and that
there is a good and steady demand for fine specimens. In districts
suitable for apple and pear culture, tenant farmers see a prospect
of a return eventually larger than can be obtained from ordinary
crops. In the case of the trees being planted on grass land, there
will be a certain yield from the grass until they begin to bear.
Where the trees aro planted with fruit bushes, there will be an
early and, possibly, a considerable profit until the trees come into
bearing. Landlords, since they have realised that tenants must
not be restricted in the matter of cropping and cultivation in
the present condition of agriculture, in some instances have
afforded facilities to tenants for planting fruit trees, and have
wisely encouraged this improvement of property. The success
which has crowned the energy and skill shown pre-eminently
by Lord Sudeley has induced other landowners to promote
fruit caltivation in a liberal and intelligent manner.

Besides, in these late years the public have taken up the
question of fruit growing. Many Conferences have been con-
vened upon the subject, especially with respect to apples and
pears. Exhibitions have been held at which incredible numbers
of sorts of these fruits were shown, generally of splendid quality,
proving that fine apples and pears can be produced with proper
management.

The orchards in Devonshire and Somersetshire have re-
mained almost stationary for the last fifty years, and even for
a longer period. There are indications of awakening here and
there on the part of the farmers. Very old trees are being
replaced by young trees of approved sorts, but there is not by
any means & general disposition to make a clean sweep of
almost useless veterans, of whose bearing powers, in long past
years, fabulous tales are narrated, and to fill their places with
trees that will soon begin to bear. But little attention is paid
in these counties to the production of fruit for eating or culinary
purposes. Cider is the burden of the song.

Compared with other counties, the increase of fruit land in
these cider-making counties has been curiously insignificant,
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especially in Devonshire, in which there are now only 720 more
acres than in 18723 or 26,485 acres in 1888, and 25,765 acres
in 1872. The increase in Somersetshire is only 5,007 acres,
which is small, considering its normal acreage, and far below the
average increase of the other fruit-growing counties. Yet there
must be much land in both these counties so favoured in soil and
climate that would yield fruit superior to many of the apples
imported from foreign lands. Upon some of the smaller hold-
ings in Somersetshire where there is a sprinkling of trees of
dessert and cooking sorts, fruit is sometimes sold. Among the
dessert apples the Blenheim Orange grows remarkably well, and
the ‘Fair Maid of Somerset” and “Tom Pot” are excellent
varieties for cooking.

Herefordshire appears to be unfortunately in a somewhat
similar category. The increase in its acreage of 5,253 acres
since 1872 i1s not so large relatively as that of Somersetshire.
Many of its orchards are in a most neglected state, though the
soil is admirably suited for apple and pear production, and there
are certain sorts of apples peculiar to its orchards, such as the
old “ Fox Whelp,” which are unique, though many of the varieties
found in them are very inferior. The little planting that has
taken place in this county has not kept pace with the natural
decay of the trees in the orchards. But little soft fruit is pro-
duced. A few occupiers have planted gooseberry and currant
bushes to a limited extent. ¢ Although,’ a practical Herefordshire
farmer writes, ‘ there is a larger acreage of orcharding in this
county than in any other county in England, fruit-growing has
been looked upon quite in a secondary light.”

There are, however, indications of a revival, Inseveral parts
of the county trees have been grafted with good sorts, and ¢ pot ”
fruit trees have been planted. The quantity of “ pot ” fruit, or
froit for sale for dessert and culinary purposes, has much in-
creased in the last ten years.

Much has been done within the past ten years to improve
fruit culture, especially that of apples and pears, in Hereford-
shire and Worcestershire by the Woolhope Naturalists’ Field
Club. Under the auspices of this society, and the editorship of
the late Dr. Bull, the splendid work, the Herefordshire Pomona,
was published, which contains carefully drawn and accurately
coloured illustrations of the best apples and pears for table and
cooking, and particularly for cider and perry making. Recently
a small edition of this work has been published at a compara-
tively low price, within the reach of all fruit-growers. The
-efforts of this society have given a great stimulus to fruit-grow-
ing, having materially tended to improve the varieties of fruit
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produced, and to help the commercial position of the fruit
industry. In the same way the orchards of Normandy have been
greatly benefited by the actions of the Soctété Centrale d’Horti-
culturs de la Seine Inférieurs, of which evidence is plainly given
in their appearance with respect to pruning and general healthi-
ness, also in their regular filling up with young trees.

Attention has been directed for some years to cider making,
to the introduction of better processes, to the cultivation of
varieties best suited for cider, to the erection of proper places
for the storage of fruit, as well as for keeping the cider at a
right temperature. Prices have increased with the demand for
first-class cider in cask and bottle, also for second- and third-
class cider, which is supposed to serve as the foundation of cheap
champagne and other wines. Between 1830 and 1840 fine
cider was worth from 1s. to 1s. 6d. per gallon, and common
qualities made from 5d. to 10d. per gallon. At this time prices
run from ls. to 2s. per gallon for cider in the cask. Good
bottled cider is worth from 9s. to 12s. per dozen. Second
quality in cask makes from 6d. to 1s. per gallon. Perry is
worth now from 4d. to 1s. 6d. per gallon, showing an increase
of about 15 per cent. Higher rates hold for cider and perry
from noted orchards and from the best varieties of apples and
pears. It is stated that * Fox Whelp ” cider has made as much
as 30s. per dozen, and ‘Taynton Squash ” perry 28s. per dozen.

In the condensed publication of the Herefordshire Pomona,
before spoken of] it is remarked that

Herefordshire, Devonshire, and Somersetshire, and other districts capable
of producing cider and perry of good quality, have a peculiar advantage in
the possession of a branch of agricultural industry that may be made very
remunerative. It is one the least likely to be interfered with by the fluctu-
ations of ordinary trade, and has, therefore, with proper care, only the seasons
to contend with, The present state of our legislature is most favourable to
its extension, since there are no longer any restrictions upon its produce by
taxation, nor yet on its sale direct from the orchards, whilst as regards foreign
commﬁtion there is no probability that the supply for our home consumption
can be seriously interfered with, for this, if for no other reason, that beverages
which only contain so slight a Eroportion of alcohol are readily susceptible
of re-fermentation caused by the constant shaking incident to conveyance
from a distance.!

In Worcestershire there has been an important addition to
the acreage of fruit land. This is one of the cider and perry
making counties, and a considerable proportion of its fruit
acreage consists of orchards proper. Much more improvement
has been made in these than in Devonshire, Herefordshire, and

! The Apple’and Poaras Vintage Fruits, 1886, page 85, Hereford : Jakeman
and Carver, .
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Bomersetshire. Orchards havée been replanted with approved
varieties, or worn-out trees have been replaced by these; un-
profitable sorts have been cut back and regrafted with more re-
munerative kinds. Farmers realise the importance of selecting
good kinds, and plant only those they believe will be most re-
munerative ; and it is found that however keen as business men
they may be, an extra sixpence or two in the cost of a tree does
not prevent them when they are assured of getting clean, healthy,
well-grown trees that are true to name. Soft-fruit bushes have
been planted in Worcestershire to some extent, both black and
red currants and gooseberries. Black Naples, Lee’s Prolific,
and Carter’s Champion are the favourite sorts of black carrants.
The red currant known as Trainer's Red Grape is preferred.
Among gooseberries the Crown Bob, Lancashire Lad, Warring-
ton, one of the most useful of the multitude of kinds, Whin-
ham’s Industry, and Keepsake are chiefly grown.

Plum-trees have been largely planted within the last twenty
years in Worcestershire, notably in the vale of Evesham, the
soil and climate of which are most suitable for their growth.
They are set from 15 to 18 feet apart, with two rows of curran’
or gooseberry bushes between the rows of trees, and two or three
bashes in the spaces between two trees. The principal varieties
cultivated are the Pershore, Victoria, and River’s Early Prolific,
which have originated within the last fifty years. A damson or
prune, kmown as Damascene, termed by Dr. Hogg the long
damson, or the Shropshire damson, is extensively grown. A
few cherry orchards have been made in the Evesham district.
These have answered remarkably well, and there are many
instances of excellent returns from some of them.

In the Evesham district there has been an increase of one-
fourth in the acreage of fruit land since 1845. With reference
to apple-growing in this part of Worcestershire, it is said that
in spite of the many new sorts of apples now offered, the
Blenheim Orange still stands pre-eminent, and the first question
asked in offering apples for sale is, put in the vernacular, ¢ Be
'em Blemmins?” The Blenheim Orange has in fact got a hold
of the market possessed by no other sort. Among other
varieties planted or grafted on old trees, are the Wellington,
Warner's King, Lord Suffield, Tower of Glamis, Ecklinville
Seedling, Golden Noble, Cellini Pippin, Beauty of Kent, Stone’s
Apple, and the handsome Worcester Pearmain.

A great advance has taken place in Gloucestershire in respect
of fruit-growing, mainly since 1870. In this county there is a
considerable acreage of orchard land, whose fruit has been used
for cider-making, as in Worcestershire and Herefordshire, but,

2

Digitized by GOOS[Q



164 Fifty Years of Frutt Farming,

generally speaking, this land is in & better state than that of
these neighbouring counties, More attention has been paid
to grafting trees with dessert and cooking varieties, and to
replacing dead and worn-out trees by these ; while the additions
to the fruit land have consisted of orchards, planted with the
best sorts of apples for general use, and of standard fruit trees
with fruit bushes under them. And there has been a large
addition to the acreage since 1872, In that year there were
only 11,499 acres, and 16,169 acres in 1888. It may be said
of Gloucestershire that it is one of the fruit-growing counties in
which there has been progress, giving clear evidence of intelligent
action, to bear much good fruit in the future. A good example
has been given to the fruit farmers of this county by Lord
Sudeley, whose plantations and orchards are model fruit farms,
planted with the best varieties selected judiciously, managed
in the most approved manner as to science and practice, and, it
is believed, yielding a satisfactory profit. Lord Sudeley has
indeed been a pioneer to landowners not only in Gloucestershire,
but throughout Great Britain, in respect of fruit cultivation

His energy and success have done much to stimulate this
industry and to improve the systems of culture.

Kent, with nearly 18,000 acres of fruit land, givenin the Agri-
cultural Returns under the head of ‘ Orchards,” &c., grows more
fruit than any other county. Its acreage is not so large as that
of Devonshire, Herefordshire, and Somersetshire, but a good part
of it is planted with fruit bushes under standards both of which
yield heavy crops. Important alterations have taken place in
Kentish fruit productions in the past half century. Most of the
old apple orchards have disappeared. When hops paid well, the
apple trees were grubbed, and hop plants put in the fertile soil
selected by careful husbandmen of the last century as especially
suited for apples by reason of its richness, depth, and situation.
It is somewhat exceptional to find an apple orchard, that is, a
grass orchard, with old trees, in the ¢ Garden of England.” There
are plantations, or cultivated fruit lands, upon which old apple
trees can be found. Under these there are either filberts, cob-
nuts, or soft-fruit bushes. Apple trees, as it was stated before,
have been recently planted to some extent, but the production of
apples is by no means so large as formerly.

Plums have been planted very extensively in East Kent, Mid-
Kent, and parts of West Kent, with soft-fruit bushes under
them. The chief sorts now grown are Victorias, Orleans, early
and late Gisborne’s Early Rivers, Belgian Purple, Magnum
Bonum, Washington, Prince of Wales; and other improved
plums, which have taken the place of such old kinds as Black
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Jack and Mussel. Greengages are also much liked in East Kent,
in the famous cherry district, but they do not thrive so well
in other parts of this county. Damsons have been planted
to an enormous extent, the variety known as the Crittenden
having ousted all others. It is raised from suckers, and is a heavy
cropper, coming to bear in four or five years. Its fruit is large
and juicy, selling readily at high rates in most seasons. In
1886 there was some difficulty in selling this fruit. The crop of
damsons, as well as of all kinds of plums, was abundant in an
extraordinary degree, so that many were left upon the trees.
Generally, however, the demand is equal to the supply, for jam
manufacture and various fruit preparations. These trees have
been put with soft-fruit bushes generally, and in some cases with
cob nuts. Occasionally they have been placed between fresh
planted apple trees, with soft-fruit bushes as well. Asthe apple
trees get large the damson trees can be gradually removed.

Perhaps in no part of Kent has there been such a marked
improvement in the management of fruit land as in the fertile
tract lying between Chatham and Canterbury, where cherries
flourish exceedingly, as well as many other kinds of fruits.
Orchards have been filled up judiciously, and the land well
manared. It had been thought by previous generations of cherry
growers that nothing was taken out of the soil by the cherry
trees, and that it would be sufficiently recuperated for the grass
grown upon it by feeding it off with stock sheep. Many acres
have been planted within the last twenty years with approved
varieties, such as the Amber, Early Purple Gean, Elton Heart,
Waterloo, Eagle Heart, Turkey Heart, Bigarreau, Napoleon, and
other Bigarreaus, Florence Heart, with other good kinds.

Pears have always been largely and successfully cultivated in
East Kent, but much change for the better has taken place
during the past thirty or forty years with respect to selection of
sorts, and a more rational treatment of the trees. On account
of spring frosts this is a somewhat precarious crop, and it is
singular that in the high and somewhat exposed situations
in which East Kent pears are grown, these do not cause as
much injury a8 in many other localities. Five sorts of this fruit
are now raised, as the Pitmaston Duchess, Marie Louise, Louise
Bonne, Beurré de Capiaumont. It may be said that this part
of Kent is one of the chief sources of supply of pears to the
metropolitan markets.

The culture of greengages, which thrive well here, has also
received careful attention. Plums of the best quality are grown,
and soft fruits of all kinds.

Nuts are a speciality of Kentish fruit productions. There
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are certain spots, principally in Mid Kent near Maidstone, whose
soil and situation are most favourable for their growth. Filberts
were usually cultivated, but within the last thirty years cob-
nuts have taken their place to a very large extent. These are
not so delicate as filberts. The nuts are much larger and sell
better, and better crops are yielded. Barcelona nuts have been
planted in a few places. The cultivation of nuts has considerably
increased, as there is a ready sale for them at rates ranging from
40s. to 105s. per cwt. A demand for these nuts has arisen in
America, to which some consignments have been advantageously
made. The crop is, however, rather precarious, the trees being
liable to be affected by early frosts and injured by the caterpillars
of two or three species of moths—the winter moth Chetmatobia
brumata being a prominent offender.

There has been a large development of the fruit-growing
industry in Cornwall within the past half century. This county
is accredited with 5,100 acres of fruit land in the Agricultural
Returns, and with the acreage of soft fruit grown by itself or in
market gardens the total amount probably equals 5,500 acres. On
account of its warm climate the Cornish fruit comes early to
market, and therefore generally commands good prices. The
centre of its cultivation is principally in the neighbourhood of
Penzance. Among the fruits produced here are black currants,
the bulk of which are consigned to Bristol for local distribution.
Red currants, raspberries, and gooseberries are also extensively
grown, and the fruit of these is very fine. The earliest English
strawberries arrive in London from Cornwall, where much care
and attention are paid to the sorts, and to the treatment of the
land. Last year the first strawberries came from the Tamar dis-
trict to London, and made close upon 2s. per 1b. It is singular
that plams do not grow well in Cornwall,

Of the other English counties with over 3,000 acres of fruit
land, it may be said of Dorsetshire, with 4,265 acres, Monmouth-
shire, with 8,888 acres, Shropshire, with 3,900 acres, and Wilt-
shire, with 3,271 acres, that most of this acreage consists of
apple orchards, and that there has been an increase in its ex-
tent of from 25 to 30 per cent. since 1839, and a considerable
improvement in methods of planting and management of the
trees and grass land within the last twenty years. In Shropshire
damson culture has been much and skilfully developed.

Middlesex, with its acreage of soft fruit, described as
“gmall fruit” in the Agricultural Returns of 1888, probably

. has 5,000 acres of fruit land. It need scarcely be said that in
most cases the arrangement and management of this are ex-
sceedingly good. The change for the better that has taken
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place in fifty years is very great. [Early apples are grown
in this county, Quantities of the best sorts of plums, well
selected and well grown, supply the metropolis and distant
markets; pears, though a fickle crop, are abundantly grown,
Better sorts have boen planted in many instances in the form
of bush trees and pyramids, Strawberries and other soft fruits
are extensively produced.

Among counties having smaller acreages, there has been
extensive planting of soft fraits in Cambridgeshire, whose soil
especially suits black currants, which are managed exceedingly
well. In several districts greengages are well grown, and this
comparatively modern culture is extending in the Royston,
Meldreth, and Shepreth districts. Damson trees have been
planted Judmlously in late years, In Lancaster fifty years

frait-growing was unknown, save in gardens and a few
plantations here and there. Now there are close upon 3,000
acres. Gooseberries have been for some years quite a speciality
of Lancastrian cultivation. Many fine sorts originated there,
notably the Lancashire Lad, Warrington, and others of equal
value.

Many kinds of fruits are produced in quantities increasing
year by year, and of improved quality, in Berkshire, Bucking-
bamshire, Hertfordshire, Oxfordshire, and Surrey—counties in
which fifty years back fruit production was upon a very small
scale, In other counties in which there is at present a small
acreage, there is an apparent tendency to add to it, not merely
by sticking in fruit trees and fruit bushes without regard to sort,
and leaving them unpruned, neglected, and unmanured, but by
planting with forethought, and giving proper attention to after-
treatment. Gooseberries are grown in the fens of Lincolnshire
with satisfactory results, and this cultivation is increasing year
by year in this county.

Even in Scotland, whose climate would be thought quite un-
suitable for fruit, there have been considerable additions to its
acreage in recent years. Fifty years back frait-growing for
market was hardly dreamed of. Lanarkshire and Perthshire
are the principal centres, having more than 2,000 acres between
them, farmed in a highly skilful manner. Gooseberries are well
grown there; strawberries also flourish exceedingly, though
they are of course late, Many are sent in some seasons from
Lanark to London,

In 1872, when the acreage of fruit land was first estimated
and given in the Agricultural Returns of Great Britain, the total
xnumber of acres was 169,808, The returns for 1888 show that
there were then 199,178 acres in Great Britain plus an inde-
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finite number of acres planted with soft fruit, which may or may
not have been included in the column giving the “ acreage of
arable or grass lands also used for fruit trees of any kind.” Tt
is most difficult to assess this. Looking at the large acreage of
land planted with strawberries and raspberries, which would not
of course be returned in this column, as not being “ fruit trees,”
and considering that many fruit-growers would not return soft-
fruit bushes as *“fruit trees,” it is thought that 15,000 acres
should be added to the whole amount, making this stand at
about 214,000 acres. This is by no means a satisfactory or
sufficient increase, nor is the amount of fruit land in this country
as large as it should be, sceing that fruit-growing does pay well,
taking the average of seasons, if it is properly managed, and
that there are many acres of land in the various counties of
Great Britain that would grow fruit as well as those where fruit
is now produced.

Allusion has been made to new systems and better methods
that have been adopted in fruit culture in recent years. Among
these may be placed modes of forming orchards on grass by
putting the usual number of apple or pear trees, at the usual
distances, and planting plum, damson, or greengage trees be-
tween them. By the time the former have obtained a good
growth the latter will be past their prime and be removed.
This has also been adopted to some extent in cherry orchards.
Good munuring is essential to keep both sets of trees growing
and producing.

Another form of plantation that has been practised is where
standard plum or damson trees, or plum and damson trees in
alternate rows, or by alternate trees of each kind, are put about
15 feet apart, taking 193 trees per acre—or 18 feet apart, taking
134 trees per acre. Under these gooseberry or carrant bushes
are set, 5} or 6 feet each way, requiring 1,440 and 1,210 trees
per acre respectively. :

Fruit bushes have been planted alone in many cases where
occupiers of land have not capital enough to plant standard
trees, or can get no assistance or assurance of compensation
from their short-sighted landlord. Gooseberry bushes have
in many such instances been planted either by themselves or
with red currant bushes in alternate rows, 5 feet apart, or 1,742
trees per acre. Black currant bushes have also been planted
alone, or with damson or plum trees.

In some localities, for example in West Kent, near London,
large plantations of raspberry canes have proved very profitable.
The canes are set in rows just wide enough to admit of cultiva-
tion between them, and about 15 inches between the stocks,
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requiring no stakes. It is one of the leading jam and preserve
froits, being sent in tubs straight to the jam factories. From
its perishable and juicy nature it is seldom sold for dessert pur-
. Contracts are made with jam makers at prices ranging from
121. to 30l. per ton. As many as two tons of raspberries have
been grown per acre in favourable seasons, but this is altogether
exceptional. In dry seasons the crop is sometimes very small.

Strawberry culture is a great feature of modern fruit pro-
duction, at times very profitable, but most dependent upon
influences of weather. There are growers who have 100 acres
of strawberry plants. The approved method of planting upon
strawberry farms is to put the plants in rows 2} feet wide,
and about 1} feet from plant to plant in the rows, requiring
about 10,500 plants per acre ; or they are set 2% feet apart, from
plant to plant and from row to row, in order that the horse-hoe
may be used and manual labour saved. The best and earliest
frait is used for dessert purposes, and the later and indifferent
quality goes for jam-making. As before shown, the earliest
strawberries come from Cornwall. The Saltash and Tavistock
districts of Devonshire send this fruit nearly as early, The sorts
are Alice Maud, President, Paxton, British Queen. Next
follows fruit from the Botley and Fareham districtsof Hampshire,
and from Sandwich in East Kent. From this last locality,
strawberries sent to London on June 22 last season made 12s.
per gallon.

Blackberries have been planted somewhat extensively lately,
as there is a growing demand for blackberry jam. This fruit is
very largely grown in America, from which country the improved
varieties, bearing very large-sized fruits, have been imported.
The modes of planting and treatment are pretty much the same
as in the case of raspberries.

In the description of fruit-production in Kent, it was
remarked that growers had discovered that cherry orchards
require manure from time to time, and were now in the habit of
supplying this. This applies to other fruit orchards, and to
other fruit plantations, to which manure is now in many instances
most libersally applied. There are still growers in the cider-
making counties who do not believe that the apple and pear
trees require any assistance whatever. Generally speaking,
there has been a wonderful advance in this direction, which
should be especially noted as constituting an element, and by
no means an unimportant element, in the progress of fruit-
farming. It has been found that the progress of canker is
stayed by plentiful manurings, and other disorders to which froit
trees are liable are checked by liberal treatment.
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"The art of pruning has made a rapid advance in late years,
Much information on this subject has been furnished by French
writers, among whom may be named M. du Breuil! and M,
C. Baltet. The necessity of pruning fruit trees has been now
impressed upon the most old-fashioned and bigoted growers, and
daylight has been let into many of the apple trees, through
whose intertwisted boughs and branches neither air nor light
could permeate. Though a minor matter, yet of much prac-
tical import, staking young fruit trees now receives careful
attention, and protecting them from stock and from hares and
rabbits.

An entirely new system of growing frnit upon dwarf trees,
or trees whose habit hds been dwarfed by the nature of the stock
grafted upon, has been very largely adopted by market-gardeners,
by gardeners in private gardens, and to some extent by fruit-
farmers. This system has the advantage of very early produc-
tion of fruit, and, as a rule, of fruit of finer appearance and
quality than that grown upon ordinary standards. It was first
introduced into this country from France, where it is generally
practised, and has been gradually extending in England since
1870. To produce these dwarf trees, grafts or buds of the desired
sorts are worked upon the stock known as the Paradise stock,
Pommier de Paradis, or upon the French Doucin stock. The
first of these, the Pyrus Malus precows, supposed to be a native
of Raussia, is said to be better for soils that are cool and wet,
while the French Doucin stock is held to be better for dry soil.
Trees formed upon these stocks have surface roots with many
fibres running just below the surface, whereas in the case of the
ccrab stock, and in the wild pear stock, there are long roots which
run down somewhat deeply, being necessary to keep the standard
tree firm and fast, and have but few fibres.

The advantages of these dwarf trees are that they come
qnickly into bearing, as they will produce fruit the second year,
and can be easily pruned and cultivated ; their fruit is fine and
clear, and the crop larger and more certain than fen standards.
No prettier sight can be imagined than a plantation of these
dwarf trees in September, covered with ripening apples, or in
May, with pink and white blossoms thickly set.

Pears are grown in this way with equal success upon quince
stocks which have the same surface-rooting habits as the Paradise
stock. The trees as well as the apple trees may be trained in
pyramidal shapes or as ordinary dwarfs. Plums also are treated

! The Scienco and Practice of Grafting, Budding, and Training Frwit Trees,
translated by Mr. Wardle from the French,of M. du Breuil;
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in this fashion with good results, and cherries are produced in
abundance and of excellent quality from dwarf trees formed by
‘working upon the Mahaleb stock.

Plantations are formed either of pyramids whlch are larger
than the dwarf trees, or of the dwarf trees, planted separately in
either case; or of pyramids or dwarf trees, with fruit bushes
between them. Where pyramids are put alone, three hundred
trees are required per acre. At first the intermediate spaces
yield vegetable and other produce. The trees, however, come to
bear in the third year. Some growers have planted pymmuls
of apples and pears in alternate rows.

If dwarf trees are set by themselves, about eleven hundred
trees are required. This necessitates a large outlay for trees,
but they bear fruit in the second year and should yield a con-
siderable quantity in and after the third season. It is said that
each of these trees would bear half a gallon in the third year,
and that the fruit would be worth 14/., taking its value at 4s. net,
and the total crop per acre seventy bushels. In the fifth year
it is expected that the produce would be doubled, giving 28!.
per acre a8 the net value of the fruit.

Some enthusiasts npon the subject of dwarf trees hold that
the fruit plantations of the future will consist of standard trees
-placed thirty feet apart and dwarf trees planted under them at
the rate of eleven hundred trees per acre. The first outlay here
would be very large indeed, but there would be a quick return
from the dwarf trees. In six or seven years it would be neces-
sary to take away the dwarfs immediately under the standards
so a8 to leave the small trees twelve feet apart, which could be
removed to form part of another plantation. It is asserted that a
return of 120!. per acre would be made from such a plantation.
This might be done in exceptional circumstances, but such an
estimate cannot be accepted as representing annual average
returns. This method of planting is good. It has not been
adopted in any important degree, but it has much to recom-
mend it.

For pyramids, or dwarf trees, the sorts that have been chiefly
planted are :—Dessert : Gladstone, Duchess Favourite, Worcester
Pearmain, Yellow Ingestre, Duchess of Oldenburg, Lady Sudeley,
Sturmer  Pippin, Peasgood’s Nonsuch, Cox’s Pomona, Cox’s
Orange Pippin, Irish Peach, Beauty of Kent, Baumann’s
Reinette. Culinary : Kesw1ck Codlin, Lord Grosvenor, Eck-
linville, Manks Codlin, Golden Spire, the Queen, Small’s Admir-
able, Stirling Castle, Grenadier, New Hawthornden, Wellington,

- Stone’ 8, Lord Derby, Bmma.rck Winter Peach. The Blenheim
.Orange is also a good apple, and Warner’s King,
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Among pears for pyramids or dwarf trees, Lounise Bonne,
Pitmaston Duchesse, William’s Bon Chrétien, Marie Louise, are
the principal. But with regard to sorts of pears, as well as of
apples, their selection must depend upon soil and situation.
For instance, upon cold wet land such apples as Cox’s Pomona
and Cox’s Orange Pippin and the King of Pippins have been
found not to answer. Much more care has been taken to suit
the sorts to their surroundings, and considerable knowledge has
been acquired by fruit farmers upon this point at some cost.

Without endorsing the estimates of the profit to be derived
from this system of fruit production from trees of dwarfed
growth, many of which had been somewhat wild, there is no
doubt that it is more profitable than the old plan of planting
standards of slow growth. It may be taken that a few trees
have yielded at such a rate as to show profits of 120L., 901, and
501. per acre. This must not be accepted as representing any-
thing like an average profit upon acres, or even upon a single
acre. All who grow fruit know the dangers to which trees are
exposed, as well as that in some seasons one sort utterly fails
while another yields well. Taking an average of years, it is
believed that land planted in this way pays a fair profit if it is
well selected and planted and well cultivated.

This system, besides  being adapted for fruit farms upon a
large scale, is admirably suited for small holdings, labourers’ allot~
ments and labourers’ gardens—for small cultivators, in short, to
whom fruit-growing would be a fertile source of income. In
the frait-growing districts this has been discovered by many of
the working class who have planted fruit trees in their gardens,
or who have been fortunate enough to get hold of little plots of
frait land.

As to profits generally of fruit land no reliable figures can
be given. That they are satisfactory upon the whole may be
inferred from the late extension of the acreage shown by the Agri-
cultural Returns, and verified by the statements of leading
nurserymen who have had large demands for fruit trees [and
bushes of all kinds, particularly for standard apple, pear, plum,
and damson trees, and for dwarf apple and pear trees. This
demand has been to a considerable extent for trees of approved
sorts ; for it has been found that at almost all times and all
seasons frnit of fine colour, shape, and quality is always saleable at
good prices. A deal of nonsense has been written about fruit
and fruit-growing lately by those who absurdly exaggerated the
profits to be derived from this source, and recommend it as a
panacea for agricultural depression, and by some, on the other
band, who take & gloomy view of British fruit-growing, and
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altogether underrate its importance, and deny that it can be
farther developed.

It is true that in certain seasons there has been over-pro-
duction either of all or of some kinds of fruits, as in 1886, when it
was difficult to sell a proportion of the soft fruit at any price. In
that year many plums and damsons literally rotted on the trees.
Had there been jam factories, or more jam manufactories, in the
hands of the fruit producers, or closely connected with them, this
waste would have been avoided. The fruit could have been
made into jam, or pulp—that is, jam without sugar. Since that
time several producers have made arrangements for making
jam on their own premises, while there has been an important
addition to~the number of jam manufactories, so that it is be-
lieved that a repetition of the glut of 1886 will be avoided.

During the last season and that of 1887 it was said that
apple production in this country could not pay, because Ameri-
can apples were coming over in abundance and of fine quality,
and were making far higher prices than English apples. This
was exceptional. The bad weather and the attacks of cater-
pillars spoilt the quality of the latter, so that there was but little
well-grown fruit. Among many well-informed persons the
opinion prevails that really good English apples, especially ot
the choicer kinds, will always hold their own even against the
best that come from the United States. Upon the whole, tak-
ing the average of the last ten years, it is believed that fruit-
growing has paid far better than any other agricultural industry
during that period.

Among the factors of the advance of fruit-farming in these
later times there is none of more prominence than jam. It has
been the fashion to sneer at jam; but the demand for it has
enormously increased, and the jam, preserve, and essence-making
industry is now of much importance, and will yet have a far wider
development. In some brauches it is only in its infancy,

The abolition of the duty upon sugar in 1874 gave a great
impetus to jam-making, and consequently to fruit production.
British jam-makers have a practical monopoly in respect of jam
and of fruits preserved with sugar, or treated with sugar in any
way, because sugar is from 40 to 65 per cent. dearer in all other
countries, on account of the duties imposed upon it. Quantities
of fruit are sent to Great Britain from America, but no jam.
Desiccated fruits of all kinds are imported from that country,
but none preserved with sugar,

On account of this and the wonderful demand for jams and
preserves, and the gradual increase in the exports of these com-
modities, jam manufactories have been established in many
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towns, and old firms have enlarged their premises. Fruit«
growers have also set up jam factories to take the produce of
their own fruit land and that of the surrounding district. In
some cases this has been done by co-operation. It has also been
carried out by private enterprise. Lord Sudeley first originated
the idea of a jam manufactory being a necessary adjunct to a
large fruit farm. This has been followed by growers in Kent
and elsewhere, who have found it most useful and economical to
have an outlet for fruit that cannot be sold at market, or that
would not make a paying or satisfactory price in the market.
In these manufactories fruit is made into jam or preserve at
once, or it is merely boiled down without sugar and put into
hermetically sealed vessels, in which it may be kept for a long
time. This is styled “ pulp.” When it is desired, this *“ pulp”
can be made into jam by the addition of sugar. In Liverpool
one jam manufacturer alone turns out 100 tons of jam per day
in the season. A fruit-grower in a hop-growing county began
boiling down plums in 1886, as he could not give them away.
He made pulp of them at first, but was advised to add sugar,
and found a ready sale for the jam. He utilised the boiler of
an engine used for farm purposes and for drying hops upon a
new principle, and in the last two years he has made 15 tons of
jam daily during the season, which has been disposed of withont
any trouble.

Jam factories are suggested, after the fashion of American
creameries and cheese factories, to which fruit may be consigned
by the growers. These will, no doubt, soon be started, and must
be of great advantage, and tend further to extend the production
of fruit.

Fruit-drying, or the simple desiccation of fruit without any
added sugar, has been advocated in the last two seasons. The
machines for this are of American origin. Some were shown at
the Royal Agricultural Society’s Show at Nottingham, but not
properly tried. They were also tried at Tunbridge Wells and
Maidstone, but not exhaustively. Their principle is right, and
the fruit dried thoroughly by them, after the fashion described
by Mr. Pidgeon in the last number of this Journal,! is excellent,
and exceedingly valuable for table purposes. Fruits of various
kinds, apples, plums, apricots, dried in this way, courteously
sent to myself and other members of the Council of the Society,
at Mr. Pidgeon’s suggestion, by Messrs. Michael Doyle and Co.,
of Rochester, N.Y., proved to be remarkably good when stewed

! «Fruit Evaporation in America,” by Dan. Pidgeon, Royal Agricxitural
Society's Journal, Vol. XXIV, Second Series, Part LI
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or made into tarts or pies. They were so perfectly dried, all the
saccharine matter being retained, that they were very nice to
eat without being boiled or stewed. Though this has been tried
on a small scale 1t has not yet been much adopted. The system
offers another opportunity for the disposal of surplus fruit.

Fifty years ago almost all the fruit was consigned to London
markets, or to the markets of a few large towns, or to markets
near the places of production. It was sent direct to salesmen,
who sold it to dealers, retailers, and costermongers. At that
time the area of distribution was most limited. In the case of
such a perishable commodity as fruit the slowness and uncer-
tainty of transport caused a most circumscribed trade. The
metropolis and two or three thickly populated centres were the
only poesible markets for fruit-growers upon anything like a
large scale. At this time enormous quantities of fruit are still
sent by growers to the varions London markets, which now
serve not merely as centres of distribution in and around the
metropolis, but as centres from which fruit is distributed to all
parts of the United Kingdom. Orders are received by telegraph
for fruit from many markets in the kingdom where fruit runs
short, which is despatched at once by fast trains. Growers now
freqnently, though London is their nearest centre, consign fruit
direct to Manchester, Birmingham, or vaerpool or other
populous places, either as a speculation or mpon telegraphic
sdvice. They also make contracts with jam manufacturers to
supply fruit during the season at fixed times and in defined
quantities.

Lately the practice of supplying retailers, co-operative stores,
and large establishments with fruit has been adopted by some
growers with much advantage; as in the former case all ex-
penses of commission are saved, while a certain sale is guaranteed,
nnaffected by temporary gluts which occur from time to time in
centres like the London markets, into which the world pours its
produce. Private customers are supplied in some instances by
the growers. The parcel post has proved of much advantage in
connection with this trade, especially in respect of the best kinds
of out~door fruit and that grown under glass, the production of
which has materially increased and is increasing steadily. Many
growers look upon orchard houses and other buildings for grow-
ing early fruit as essential addenda to & fruit farm.

Very great progress has been made in the distribution of
fruit in recent times, but there is still room for improvement.
Fruit is always dear in some shops and in some towns—seaside
towns for instance—and throughout whole districts, though at
the same time markets are glutted and fruit is spoxlt on the
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trees: this happened actually in 1886. Added to this is the faoct
that in many towns and villages fruit is a luxury beyond the
means of moderate incomes. Much has yet to be done in the
direction of distribution. A year or two ago the growers of
the famous East Kent cherries, feeling that the returns made
by them were not by any means satisfactory or sufficient,
agreed to try to sell their fruit by means of travellers, or agents,
vigiting towns and districts where fruit is known to be scarce
and always dear. Mr. Tallerman propounded a plan to Kent
growers of making arrangements with grocers and other trades-
men to take fruit direct. This question is receiving the careful
attention of those interested in fruit production.

To railways is undoubtedly due in a degree the great de-
velopment of fruit-farming. Facilities of transport have been
afforded, absolutely essential in the case of soft, juicy, soon de-
composing material ; but the excessive rates charged for the
conveyance of fruit have handicapped growers, and have tended
to hinder the extension of the acreage of fruit-land in this
country. As is well known, fruit is brought for less from France,
Belgium, Holland, and other countries to London, than is
charged for fruit carried there from Kentish villages. Enter-
prising farmers in Kent have chartered barges to convey their
fruit to London, with decided benefit to their pockets. Some
living within a reasonable distance from London have reverted
to the old custom of sending it in vans by road.

So far, this has been, speaking generally, a chronicle of
steady advance in modes of cultivation and details of manage-
ment of fruit land and fruit. There is, however, one detail
which has been somewhat neglected, and in the opinion of
many it is of considerable importance. The packing of fruit
and its “setting off” for market are not sufficiently attended
to. The former is too much the same as in ancient days:
baskets of the same type and capacity are employed. The
latter is as a rule ignored. Here and there growers may
be found who put fruit into smaller and neater baskets than
the typical “sieves,” *‘halves,” and ‘ pots,” also into boxes..
Some set off their fruit with coloured paper, and arrange it
carefully in the packages, but much improvement is absolutely
necessary in this direction. Sorting fruit for market has been
more practised latterly. Generally it is sorted into *firsts”
and “seconds,” and, occasionally, growers very particular as
to their reputation farther divide it into “thirds.” Not many
years ago it was all heaped into baskets without any classifica-
tion whatever.

Together with the increase of fruit produced in th1s country,
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the importation of fruit from foreign countries has proceeded
pari passu. Croakers prophesied some years back that the
British fruit-growers’ occupation had gone, and that they could
not hold their own against foreign rivals living in sunnier and
less capricious climes. The prophecy is repeated periodically,
yet the fruit acreage increases, snd from many quarters the
farmers of this country are plied with exhortations to go on
planting fruit, and encouraged by accounts of startling profits
to persevere. It will be useful and not out of place togive here
sonle statisticsas to the importation of foreign fruit during the past
fifty years. These, though somewhat incomplete on account of
changes in the classification of various fruits, will serve to give a
good idea of the extent and increase of this trade with foreign
countries.

Taking apples first, in 1839 there were. 71,162 bushels
imported 1nto this country; 323,719 bushels in 1849; 383,046
bushels in 1859 ; and 491,689 bushelsin 1869. After 1870, and
until 1882, apples were not classified separately. In 1882 the
quantity of this fruit imported was 2,386,800 bushels of the
declared value of 783,906{. In the last year, 1888, the quantity
of this fruit imported was 3,796,592 bushels.!

Bushels
Of this quantity the United States of America sent . . . 1,848,800
” » Canada » o e . . 875,863
’ ” France n o . . . 541,865
” 2 Belgium Ty e . . 384,089
» » Holland w e . . 187,917
» - Portugal y e . . 144,126
” s Australasia yy e . . 29,008
’ ’ Channel Isles w . . 14,254
”» » Germany Sy e . . 11,828
» ” Spain ” . . . 6,437

. The remainder came from Italy, Denmark, Madeira, and other countries
in very small quantities.

In 1886 about the same quantity of apples was imported
from the United States as in the last year. Canada, however,
has largely increased her exports of apples. In fact, the
quantity sent in 1888 is nearly double that of any previous
year, and is accounted for by the failure of the crop and the
wretched quality of the fruit grown in England.

With regard to this, the remarks of Mr. McD. Allan, who
represented Canada at the Colonial Exhibition in 1886, made
to the Fruit-growers Association must be quoted :—

! These returns for 1888 were furnished by the courtesy of Mr. Courroux,
chief of the Statistical Department of H.M. Customs.

YOL. XXV.—8. 8. N
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“ That exhibit of fruits at the Colonial Exhibition did more for our country
than ell the literaturein the world. Our fruits told dwellers in Britain of a
climate far superior to anything they had given Canada credit for. Some
years ago I made the remark that I believed we could grow the finest apples
in the world. My experience of Britain's markets, where 1 met apples from
almost all other fruit-growing countries, has confirmed the impression. Our
apples have taken the British buyer by storm, and consumers there will not

urchase others 8o long as they obtain a suitable article from us. Canada
gas geined a good name for honest culling and packing. Another point I
may mention here, that British apples are mostly cookers, and it is rare to
find an apple there combining both cooking and dessert qualities. After
visiting many orchards in various parts of Britain and discussing apple-grow-
ing with growers and dealers, I have arrived at the conclusion tgat British
growers have become discouraged, and hence the fact that hundreds of acres
of orchards are sadly neglected and in a state of decay. Applegrowing in
Englam}, is rapidly waning, and there are some like indications throughout

urope.

It is feared that Mr. McD. Allan was not well informed as to
the apple revival in this country, and did not taste any really
good specimens of English apples.

As to the imports of other fruits, described as ‘‘ unenumer-
ated,” * raw,” the increase has been equally startling. In 1839
there were 69,740 bushels of raw fruit imported, not including
apples, oranges, and lemons. By 1849 these imports had reached
124,262 bushels, and 263,997 bushels in 1859. The figures
were 631,357 bushels in 1869. After this period there was &
most hasty and extensive augmentation in the raw fruit im-
portations, whose exact -amounts it is difficult to arrive at beyond
1880 in consequence of altered classification. Since 1881 the
quantity has varied between 1,166,318 bushels in 1887, the
least in this period, and 3,039,060 bushels in 1888, the greatest
in the period.

Of this unenumerated raw fruit Spain is the chief exporting
country, France is next on the list, then follow Belgium, Hol-
land, and Portugal in order. In considering the importation
of this class of fruit, it must be borne in mind that it includes
peaches, apricots, olives, cranberries, pines, pomegranates,
bananas, grapes, melons, water-melons, shaddocks, and other
similar kinds of raw fruit, which do not come into direct com-
petition with British farm fruit either for table purposes or for
jam-making. Large quantities of pears are alsoincluded in this
unenumerated schedule which come in before English pears, and
therefore do not directly compete with them. It is computed
that not half of the unenumerated fruit imported enters into
direct competition with the fruits grown by British fruit farmers.
The competition of foreign producers is a sericus matter to
the fruit-growers of this country, and calculated to dishearten
them, and hinder enterprise, if the bare figures of the importa-
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tions of the last few years are put before them without explana-
tion or qualification.

The question might also be asked, What is a “ bushel ” as
applied to imported fruit? A bushel is, and must be, rather
an indefinite standard of measure in respect of importations of
indiscriminate fruits. It seems almost impossible to make
comparisons between a bushel of melons, pines, shaddocks,
or large pears, and a bushel of gooseberries or currants,
and to make accurate calculations based upon an arbitrary
term.

Except with regard to apples, the conclusion of the matter is
that the invasion of foreign fruit need not at present fill home
producers with dismay, considering the dense and increasing
population of this country and the extraordinary growth of
the taste of the multitude for fruit and jam. And as to apples,
if more care is taken in their selection, cultivation, and keeping,
it is believed that the best sorts will hold their own even against
the finest Canadians that may be sent over. With reference
to the demand for English fruit, it is held that & much increased
supply would meet with a ready sale, if it were of good quality,
and set off so as to attract the public, especially if there were a
better system of distribution.

In spite of the large imports of fruit, the pricesobtained for some
farm fruits are certainly higher than when there was no supply
from abroad and the acreage of fruit-land in this country was
comparatively small. Apples, fifty years back, made on an average
less money than at this time. From returns of prices made for
apples in 1838, 1839, and 1840, upon a large fruit farm in Kent,
it seems that the average price for the three years was 3s. 13d.
after the salesman’s commission was deducted. The grower
paid for the carriage, as the fruit was sent by road. It ought
to be stated that the apple crop of 1840 was very large. The
average price of apples ‘ home to the growers ” for the last three
years would be at least 5s. per bushel.

In those days, when there was the least excess of supply over
the demand, gooseberries when green made only 1s. 6d. per
bushel, and ripe they were frequently sold at rates as low. In
these present days, from 3s. 6d. to 5s. 6d. is about an average
price. Plums also, according to the account of a long-established
fruit salesman, were often sold at 2s. 6d. per bushel. Within
the last six years plums have brought as much as 17s. per bushel,
and cherries from 15s. to 26s. per bushel. Some farm fruits
have not made very high prices since 1885, because of the
enormouns crops of 1886, and the late, dull, wet summer
seasons, which always exercise a bad influence upon the sale

N2
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of fruit. Even in these, however, some fruits, as cherries,
have maintained their value. In the last season they made
good returns, as well as plums. Early fruits well grown make
higher prices than were dreamt of in the philosophy of our
forefathers.

It will be seen from this brief record of half a century of fruit
farming that great progress has been made, and that this is con-
tinuing with rapid steps. There are many hundreds of acres of
land in this country which would give a substantial profit, if
judiciously planted with fruit-trees and fruit-bushes, and properly
managed in all details.

VIII.—The Composition of Milk produced on English Dairy
Farms. By Dr. Paul VieTH, F.C.S,, F.I.C.

OF the enormous quantity of milk consumed by the inhabit-
ants of the metropolis only an insignificant portion is pro-
duced by cows kept in London sheds. By far the greater
part is derived from the country, and at least half the counties
of England contribute to the supply. The milk received in
London may therefore befairly taken as representative of
the produce of the herds kept on English dairy farms in
general.

In my capacity as analyst to the Aylesbury Dairy Company,
I have had quite exceptional opportunities of making myself
acquainted with the composition of milk sent to London, not
less than 84,746 samples of such milk having passed through
my hands and been analysed in the laboratory under my charge,
during the eight years from 1881 to 1888. The results of all
these analyses form material of such great value and general
interest, that I venture to submit them to the readers of this
Journal.

If expressed in figures, these results would be but dry
reading, and perhaps not convey much meaning to the mind of
the reader. 1 have therefore prepared a number of diagrams so
as to show at a glance the variations which occur and to permit
of ready comparison. The data given are the percentages of
Total Solids, Non-fatty Solids, and Fat, and they are given in
monthly averages for the last eight years. The reasons why the
three items named have been selected are easily explained :—
the Total Solids include everything which is valuable in milk ;
the I'at must in several respects be considered the most valuable
component part; and the percentage amount of Non-fatty Solids
Is of particular importance as being the most coustant factor,
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and therefore best adapted to serve as a guide to the genuineness
and purity of the milk. A great number of complete milk
analyses have shown me that the three component parts con-
stituting the non-fatty solids vary but little in the relative
proportions in which they are present, £ parts of the non-fatty
solids being milk-sugar, 4% part mineral matter (ash), and %
parts proteids or nitrogenous matter, rather more than two-
thirds of the latter consisting of casein, the specific component
part of cheese.

The first diagram, on pages 186 and 187, shows the average
composition of all the milk received at the Company’s premises at
Bayswater. The number of farms from which the milk in question
was supplied varied not only from year to year, but also during
the different seasons. The results shown are means of analyses
of morning and evening milkings. The most striking features
which the curves indicate are the great uniformity of the non-
fatty solids, and the rather large variations in the percentages
of fat, which cause the total solids to fluctuate to about the
same extent, Towards the end of the year, more particularly
in November, the quality of the milk reaches its height, while
in the spring months the poorest milk is received, another
depression frequently occurring in July.

The explanation is this :—In autumn the majority of cows are
stale, and they then give a limited guantity of milk, which is of
high quality. In spring most of the cows are newly calved, and
the fresh grass, forming a very succulent food, causes an in-
creased flow of milk of a poorer description. In summer the cows
frequently suffer from either excessive heat, which burns up the
pasture, or continuous rain ; and these unfavourable conditions
are reflected in the production of milk, which becomes inferior
both in quantity and guality.

The same remarks apply to the succeeding diagrams, on pages
188 to 201, which show the composition of milk received from
several individual farms. Here a new item is introduced by giving
the composition of the morning and evening meals separately. It
will be seen that the evening milk is, with exceedingly rare ex-
ceptions, richer in every respect than the morning milk. I have
always been inclined to ascribe this difference to the account of
the inequality of the intervals between the two milkings; after
the longer interval from P.M. to A.M. milking a larger yield of
poorer milk being produced, and vice versd. The milking times
are stated to be 5 a.M. and 4 P.M., and the proportions of
morning to evening meal vary from 100 to 94 in the case
of farm E, to 100 to 78 in the case of farm A. The chief
time for the cows to calve is from November to May, with
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the exception of farm D, a so-called winter dairy, the time of
calving in this case extending over September, October, and
November.

The last diagram, on page 202, refers to milk produced
by three, distinct breeds of dairy cattle, viz. Shorthorn, Jersey,
and Kerry cows, kept at the Company’s estate near Horsham.
Through the kindness of Mr. G. Mander Allender I am
able to give the following details with regard to the management
of the cows. The cows, as long as they are milked, are kept
in well built, lighted, and ventilated sheds, affording 1,200
cubic feet air space to each animal. During the year 1888 the
diet per head per day consisted of the following feeding
materials :—6 to 16 lbs. hay chaff; 13 to 30 lbs. brewers’ grains ;
6 to 10 lbs. meal (chiefly catmeal); 3 ozs. salt; further, from
January to the end of May, and from the latter part of October to
the end of December, 4 to 7 1bs. silage ; from February to August
20 to 30 lbs. mangolds; from June to October 20 to 30 lbs.
green fodder. The rations are so distributed that a Shorthorn
cow weighing on the average 12 cwt. receives 26 lbs., a Jersey
cow, weighing on the average 7 cwt., receives 15 lbs., and a
Kerry cow, weighing on the average 6 cwt., receives 13 lbs. of
dry substance in her food per day. The cowsare fed at 5 o’clock
in the morning; at 10 A.M. the mangers are swept clean and
filled with water, which is kept turned on until 3.30 p.M., when
it is run off to make room for another meal of food. At
5 o’clock the mangers are swept again, the water is turned on
and left so over-night. Milking is proceeded with at 5 a.mM.
and 4 P.M. There is no particular time for the cows to calve,
but it is arranged to have cows fresh in milk all the year round.

A striking feature of the last diagram is the difference in
the composition of morning and evening milk, which is much
larger than in the case of any of the farms previously mentioned.
With this difference in quality there is a corresponding very -
large difference in quantity, the proportion between morning
and evening meal being 100 to 72. I can find no other reason
for this exceptional occurrence but the fact that the animals are
without solid food and are supplied with water from 5.30 p.M.
to 5 AM. As to the different breeds, the Shorthorns—pedi-
gree and dairy cows—do not call for special comment. The
Jerseys were sampled with sufficient frequency only during
the time from May 1887 to April 1888: the enormous rich-
ness of their milk is very interesting. As for the Kerrys, the
high quality of their milk will, I expect, surprise many a dairy
farmer. :

[Continued on page 185.
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Percentage composition Percentage composition

Date Yield

P.M, MEaL | AM. MEgaL
|

Date Yield |
\
I

1888 ! 1bs, ! Non- 1888 e, Non-
T?ﬁ { tatty | Fat ;’fﬁ: tatty Fat
SOlds 1 solids solids

Pedigree Bhorthorn, No. 52.—Born, 16-1-84; Calved, $0-3-88.

25 14y | 187 | 95 ' 42 | B35 18 180 | 94 ' 36
315 13 182 | 94 | 38 1-6 18y | 124 | 92 | 32
296 10 131 94 | 37 || 806 16 121 92 | 29
24-7 123 131 | 91 | 40 || 257 16y | 128 | 89 | 84
19-8 9 132 | 91 | 41 || 208 154 | 121 89 | a2
14-9 1 131 93 | 38 || 159 15 122 | 91 | 31

2-10 9 | 133 | 93| 40 8-10 18y | 124 92 | 82
11-10 100 | 185 | 98 | 87 || 12-10 14 125 | 95 | 80

5-11 8 139 | 92 | 47 6-11 13 127 | 90 | 37
29-11 73 | 1383 | 92 | a1 | 80-11 10 | 124 | 88 | 86
11-12 7 146 | 92 | 54 || 1212 i | 130 | 90 | 40

Dairy Shorthorn, No. 68.—Date of Birth not known; Calved, 6-1-88.

6-2 . 17} 13-4 87 47 7-2 22} 11-8 86 32
16-3 1 18 126 92 34 173 23 117 90 2:7
244 13} 181 9-2 89 254 20 11-8 90 2:8
31-5 18 138 91 47 1-6 163 12:7 90 37
29-6 103 12:3 95 3-0 30-6 18 122 89 38
24-7 11 18-1 89 42 25-7 153 119 84 3b
19-8 8 12:6 89 37 20-8 15 12:2 &6 HEH
139 ' & | 126 92 | 84 || 149 13 124 &8 | 86

3-10 83 12:7 91 36 4-10 10 | 129 90 39
11-10 8 11-8 90 28 1 12-10 12} : 117 83 34

5-11 6 12:9 90 39 6-11 9% 12:4 84 40
29-11 41 132 89 43 30-11 7 125 83 4-2
30-12 4 12:6 86 40 31-12 6 ' 1385 85 50

Dairy Shorthorn, No. 142.—Date of Birth not known ; Calved, 29-11-87 and 3-11-88.

9-1 14} 132 94 38 I 10-1 16. 12:5 93 3-2
17-2 10 12-9 92 87 18-2 15 12:7 91 86
27-3 18 181 938 3-8 28-3 163 12:5 92 33

85 113 13-4 94 40 9-5 144 12:8 91 37
12-6 124 12-8 91 37 13-6 15 126 90 36
127 104 13-4 93 41 13-7 13 12-8 91 87

3-8 8 140 95 45 4-8 10 131 9-2 39

4-9 8 135 9-3 42 5-9 94 132 9:0 4-2
28-11 8) 130 92 38 29-11 10 128 91 87
21-12 73 12-8 92 86 22-12 8 13-1 91 40

Dairy Shorthorn, No. 205.—Born in 1884 ; Calved, 23-10-87 and 25-8-88.
11-1 12’ 13-8 93 45 12-1 144 12:2 91 31
20-2 9 138 94 44 21-2 103 125 94 31
29-3 7 12-8 95 38 30-3 9 12:7 93 34

6-5 7 14+4 93 51 7-5 9 126 91 35
14-9 11 180 97 83 15-9 14 130 95 35

3-10° 11 187 90 47 4-10 13 116 91 2-5
23-10 184 137 92 4-5 24-10 14} 12:3 91 32
13-11 104 140 9-2 48 14-11 113 122 92 30

512 13-8 93 4-5 6-12 12-0 92 28
27-12 ?z 13-9 92 47 28-12 9 138 93 45

! The first figure in the date column gives the day of the month, and the
second the number of the month (e.g. 2-6 =2nd May).
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P.M, MEaL AM. MeaL
| Percentage composition Percentago composition
Date Yield N ]l.')nt: YI:)esl. d Non
1888 * lbs, Totay | Noo- 88| Total -
fatt; Fat A fatty Fat
solids sgligs solids solids
Jersey, No. 105.—Born, 28-5-82; Calved, 12-5-87 and 25-4-88.
12-1 4} 13-8 89 49 13-1 6 132 90 44
222 8} 14-1 89 52 23-2 4} 13+6 88 4-8
10-6 12 135 88 47 11-6 18 13-0 90 4-0
216 10 149 88 61 226 13% 137 87 50
17-7 12 146 89 57 18-7 13} 131 92 39
2-9 63 12-9 85 44 39 103 13:2 89 43
21-9 7% 145 87 58 22-9 10 12:5 88 37
16-11 b 186 9-2 44 17-11 7 13-0 91 39
7-12 4% 137 92 46 8-12 6 13-1 89 42
30-12 b 135 89 46 81-12 6 130 88 42
Jersey, No. 110.—Born, 254-81; Calved, 22-2-88.
24 104 152 96 56 3-4 14 18-8 97 41
1-h 83 147 97 50 2-5 13} 13-4 96 3-8
7-6 8% 142 96 46 8-6 113 13+4 91 4-3
31-7 6% 147 9-5 52 18 8 13-4 ‘94 40
81-8 6 14-8 96 52 1-9 8 142 94 48
25-10 6} 156 97 58 27-10 8} 14-8 96 47
Jersey, No. 117.—Born in 1881 ; Calved, 20-5-87 and 7-5-88.
12-1 8} 149 9-6 53 13-1 11} 137 9-4 43
21-2 b 154 98 56 22-2 7 141 96 45
24-5 14 16-2 94 68 26-5 223 14-1 95 46
22-8 9% 12:7 86 41 23-6 16: 11-3 83 830
17-7 11 136 89 47 18-7 17 12:5 90 85
9-9 10 13- 89 46 10-9 13 12-3 9:0 a8
26-9 10 14:0 89 b1 27-9 8 11-0 91 1-9
22-10 7 14-0 90 50 23-10 8 11-8 91 22
21-11 [} 147 92 5-6 22.-11 63 125 90 35
16-12 4} 147 90 57 17-12 7 14:0 91 49
Kerry, No. 155.—Date of Birth not known ; Calved, 29-5-88.
15-8 93 152 90 62 16-6 12 13-2 9-0 4-2
28-6 12 15-3 92 61 29-6 153 138 91 47
25-7 10 142 92 50 26-7 15 135 89 46
20-8 73 127 93 34 21-8 143 13-4 90 44
139 10} 14-7 93 54 14-9 134 138 9-0 4-8
2-10 8% 137 94 43 3-10 104 136 9H 41
14-10 8} 141 9-3 48 15-10 13} 137 95 42
511 7 151 91 60 6-11 9 153 91 62
28-11 53 157 9-3 64 29-11 73 13-4 9-2 42
17-12 5} 166 91 75 18-12 6} 146 91 55
Dexter Kerry, No. 168.—Date of Birth not known ; Culved, 156-5-87 and 3-7-88.
29-1 b3 14-3 9-6 47 80-1 10 136 97 39
9-3 6 158 9-8 60 10-3 7 150 98 52
248 103 137 91 46 25-8 16} 129 90 89
10-9 94 181 89 42 11-9 114 138 90 4-8
18-10 9% 18-3 86 47 19-10 12 123 87 36
9-11 83 1411 93 48 10-11 12 130 93 87
22-11 73 12:8 90 3-8 23-11 12 124 88 36
19-12 % 138 88 50 20-12 11 12:2 86 36

! The first figure in the date column gives the day of the month, and the
second the number of the month (e.g. 2-b = 2nd May).
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P.M. MeaL i AM. MgaL
|
Percentage composition | I Percentage compuosition
Date | Yield - | Date Yield | TS
1888° loa. | poa | Nou- 1688 ibs, | potar | Non-
fatty Fat N fatt Fat
solids s:;“‘i's o solida sg“ (fs b
Dexter Kerry, No. 192.—Date of Birth not known ; Calved, 2-12-87.
311 93 187 9-8 44 1-2 134 126 91 35
11-3 104 16°1 92 59 12-3 14} 12:3 9-2 31
204 104 145 94 51 214 13 12-8 91 37
28-5 93 145 97 48 1 29-5 124 12-¢ 94 32
25-6 8 1356 89 4-6 26-6 10} 126 86 40
22-8 7 137 90 47 23-8 8 12:4 86 3-8
28-9 64 18'3 90 43 29-9 8 12-6 88 38
19-10 6 144 94 50 20-10 9 133 92 41
9-11 54 13-8 94 4:4 10-11 83 12:7 92 35
22-11 6 139 9-2 47 23-11 8 12:7 89 38
19-12 4) 14-2 93 49 20-12 8 131 91 40

! The first figure in the date oolumn gives the day of the month, and the
second the number of the month (e.g. 2-5 =2nd May).

So far nothing has been said about the quantitative yield of
milk, a factor which by many will be considered of higher
importance than quality. If possible, the two ought to be con-
sidered together, which is the case in the tables on pages 183-85,
showing the variations which milk undergoes during the period
of lactation. As space permits of only a very limited number of
specimens being given, I must refrain from drawing definite
conclusions from them.

In conclusion, I wish to draw attention to the great stability
of the specific gravity of milk, which in the case of the mixed
yield of a number of cows rarely falls outside the limits of 1-030
and 1'034 (water=1'000). Looking at the considerable varia-
tions, e.g. between Shorthorn and Jersey milk, this seems curious
encngh, but finds a ready explanation in the fact’ that the
higher percentage of fat, which tends to lower the specific
gravity, is generally accompanied by an increased amount of non-
fatty solids, exercising an influence in the opposite direction.
In the case of milk of individual cows one would naturally
expect larger variations, and they certainly dooccur. However,
among the 1,652 samples of Shorthorn, Jersey, and Kerry milk
upon which the diagram on page 202 is based, there are only 50
samples of specific gravity below 1-030, and only 73—notably
Jersey milk—of specific gravity above 1-:034. By far the

ter number of these exceptional specific gravities are not
lower than 1:029, nor higher than 1:035. The lowest and
highest figures observed were 1:0240 and 10365 respectively.
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Growth and Development of the Trade in Frozen Mutton. 203

I1X.—The Growth and Development of the Trads in Frozen
Mutton. By Major P. G. CRAIGIE.

MaTcHLESS a8 the flocks of the British farmer have been proved
in many .a show-yard, it is with no little anxiety that the
student of our annual returns perceives that the numbers of
our sheep are again diminishing. There may never have
been a time when these islands boasted a flock of 50,000,000
head, although such was the impression of our fleecy wealth
formed by more than one Continental writer early in the cen-
tury. But it needs no reference to ancient history, and no
reliance on the guesses of an unstatistical age, to discover the
serious diminution of our sheep stock. We know with some
certainty that twenty years ago our flocks numbered 35,600,000,
and that fourteen years ago they were still 34,800,000 strong;
whereas in June 1888 there were counted only 28,900,000 sheep
in the whole United Kingdom.

Only thrice before, and then at a date when the decline was
accounted for by the memorable losses due to liver-fluke, have
we recorded so small a flock. Nor is the absolute loss the only
serious feature of the matter: its relative significance is greater
still. If we have nearly 7,000,000 fewer sheep in 1888 than
we had in 1868, we have 7,000,000 more consumers.

It is inevitable, therefore, that some explanation should be
demanded of this phenomenon—common though I believe it to
be among the older nations of our time. Several things may
have happened. We may conceivably have become as a nation so
much poorer that we consume less meat than we did. We may
perhaps have changed our tastes, and, while using as much
meat in the aggregate, have become smaller mutton-eaters than
before. But, on the contrary, it may also well be asked, Does
not the skill of our breeders furnish as much mutton as ever
from a flock numerically reduced, but of much earlier maturity
than of yore? Something is to be said for all of these explana-
tions, and most of all for the last. It is, however, with another
possibility that I propose to deal in this paper. It has been asked,
even if we are eating rather less, and producing rather more from a
smaller stock, must not the conclusion be that, with mutton as
with wheat, the Englishman is turning to the foreigner or the
colonist for the provision of that which our yearly extending
pastures might have been expected to supply ?

Only eighteen months ago I pointed out in this Journal!
that the British flockmaster had indeed little to fear from the

! Vol. XXIII. (8econd Series), pages 465 ¢t scq.
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204 Growth and Development of the Trade in Frozen Mutton.

competition of our neighbours on the Continent, whence we draw
almost all our imports of live sheep; but that there was one
quarter in which a competitive development might conceivably
be looked for—namely, the frozen mutton trade.

When we saw on the one side the rapid shrinkage of all
the European flocks, and measured on the other the distance
of ocean transport which separates England and her mutton-
eating population from the Antipodean regions where the relation
of flocks to people is reversed, the prospect of a large live im-
portation from such countries was seen not to be serious. But it
was enough to recognise the fact that the mouths were here, and
the sheep yonder, to feel sure that science was nearly certain
to bridge the ocean barrier ; and, prices permitting, only time
was needed to develop the new business which had already be-
gun to pour into our docks a heavier stream of frozen carcasses
than ever reached our ports alive.

The possibility of a collapse of the frozen trade, from the
low values of imported mutton in our markets in 1886-87, made
it wise to await the progress of events before any rash attempt
to gauge the staying capacity of the new competitors. But
now, with the record of a nine years' completed experiment,
for the last seven of which official data exist to measure the
growth of the imports, I question if it would be permissible to
look on the import trade in frozen mutton as other than an
established one. Whatever may be its future ultimate expan-
sion, it has passed through a crucial test. It cannot, therefore,
be uninstructive to note 1its rise, and to measure its dimensions
at the present time.

The Table on page 205 shows our annual population, and our
sheep stocks here, to which I add the yearly number slaughtered,
according to the estimate of Sir Henry Thompson made in 1872
in this Journal,! as slightly amended in the figures I ventured to
offer in 1887. Alongside of these I place the live imports and
the carcasses of sheep which the fresh-mutton arrivals from the
three sources of the frozen trade—that is, from Australia, from
New Zealand, and from the Argentine Republic—represent.
Practically, it will be seen, the new trade now means the addi-
tion of 2,000,000 head of sheep to our annual supplies, while two
frozen sheep are now landed in England for every one that comes
alive.

In the Table here given I have simply followed the old
estimate, that no more than two out of every five native sheep
and lambs counted in June become mutton in each twelvemonth.

R R —

! Vol. VIII (Second Series), pages 152 et seg.
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Growth and Derelopment of the Trude in Frozen Mutton. 205
PoruLaTioN, NATIVE SHEEP, AND IMPORTED SHEEP.
Number as-
Number of
Population at slzzr:p B:lg s;:me«}!nw b:; Number of Number of
Year | the middle of | lambs enumer. nn:n?:lil‘y gew sheep imported | 'c"““"el; of
each year nw‘;:f;:::zny per cent. of those| Mive annually | x})lff&:‘gfp
enumerated
1879 | 34,155,000 | 32,238,000 | 12,895,200 945,000 —_
1880 | 34,469,000 | 30,240,000 | 12,096,000 941,000 | 400
1881 | 34,930,000 | 27,806,000 | 11,158,400 935,000 | 17,275
1882 | 35,290,000 | 27,448,000 | 10,979,200 | 1,124,000 ' 66,095
1883 35,612,000 | 28,348,000 | 11,339,200 1,116,000 201,791
1884 36,962,000 29,377,000 11,760,800 943,000 632,917
1885 | 86,325,000 | 30,086,000 | 12,027,200 751,000 777,891
1886 | 36,707,000 | 28,955,000 | 11,882,000 | 1,039,000 | 1,187,547
1887 37,092,000 | 29,402,000 | 11,760,800 971,000 1,542,646
1888 37,454,000 | 28,939,000 | 11,575,600 956,000 1,975,208

If our mutton crop is really greater now, as I fancy might be
shown, the total consumption is by so much increased beyond
the estimated number of carcasses here shown as constituting
the yearly food supply. But the whole question of the quota
supplied by our native flocks—and, for the matter of that, the
yield in beef of our native herds also—might well form here-
after a separate subject of inquiry. It is as important now as
the Council thought it in 1886 that we should learn, somewhat
more exactly than we have ever yet dome, what is the meat
production of the United Kingdom. But, as it was seen then,
such a question must be treated exhaustively, if at all. I shall
not, therefore, attempt to complicate a subject, difficult enough
in itself, by showing in any detail how, if five home sheep out of
every ten, in place of only four, go annually to the butcher
in these days of early maturity, we might reduce the relative
proportion of the foreign supply. Its absolute bulk and the
lesson of its steady growth—the two points on which I wish to
fix immediate attention—remain the same, whatever may be the
precise share of the British flockmaster in making provision for
the national dinner-table.

Suffice it here to note that, on the basis of the older theory
of home production, the whole foreign quota is now between
174 and 18 per cent. of the mutton consumed in England. On
the second hypothesis, the whole consumption being greater, and
the domestic out-turn larger, the 4-6 lbs. of foreign mutton per
head of our population which we receive alive or dead would
represent little more than 144 per cent. Of these 4'6 lbs., the
frozen trade now provides nearly 3 lbs. for each man, woman,
and child in the United Kingdom, while the mutton represented
by the live sheep importation does not much exceed 14 1b.
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206 Growth and Development of the Trade tn Frozen Mutlon.

Largely, therefore, as the new imports have increased, they
are not yet enough'to supply each unit of our population with a
single ounce of mutton per week ; while the produce of our
own pastures, at the lowest of the two estimates, is still sufficient
to provide each one of us with nearly an ounce per day.

It is not uninstructive to refer here to the different course
of the trade in fresh foreign beef and frozen foreign mutton.
Twelve years ago this Journal ! reported the remarkable begin-
ning made by the fresh beef trade from the United States.
In a single twelvemonth the export from the ports of New York
and Philadelphia alone, reckoned at 86,000 lbs. in the month
of November 1875, rose to 4,194,000 lbs. in the month of
November 1876, and by April of the next year the monthly
total exceeded 8,500,000 lbs.

Calculated on our population here, the foreign beef received,
which was only 44 lbs. per head in 1874, became 104 1bs. by
1880, the live cattle exports from America developing mar-
vellously in the same interval. But after this sudden rise the
trade was checked. Since 1880 we have had no more of such
increases as this in the beef import trade. Except in the years
1883-84, when a rally was made, the average beef imports fell
away from the high level then reached, and, measured on the
population, cannot, since that date, be said to have constituted a
growing competition in our markets with the produce of our own
herds.

Now the course of business as regards mutton imports has
been entirely different. It is true that mutton was considerably
later than beef in finding its way in any notable quantities to
our shores. Both in 1869 and in 1874 the foreigmer sent us
no more than 1} 1b. apiece. Even six years later, when Ameri-
can cattle and refrigerated beef were largely coming to hand,
the mutton imports, so far as recorded at any rate, were still
wholly made up of live sheep, and did not reach 1j1b. per
person. With 1880 the new trade, as I have already shown,
began. Two years later the Board of Trade Returns recognised
it, and enabled us to trace its dimensions and its growth. Un-
like the business in beef, the new trade has known as yet no
check in its progress, if there has been some variety in the
sources of supply. Nine years ago it was computed that the
foreign importation was less than 7 per cent. of the mutton
eaten here: it now forms 174 per cent., or 144 per cent., of the
annual consumption, according as we adopt the higher or the
lower estimate of our native yearly production.

! See Professor Sheldon’s article on American Meat Trade, Table II1,,
Vol. XIII. (New Series), page 332.
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The growth of the fresh or frozen trade will be best traced,
however, by putting out of sight the live imports altogether,
and regarding only the meat which reaches our shores dead in a
fresh or preserved condition. We can only go back here for a
short period, but the complete head-rate figures for the last six
years, for fresh mutton and fresh beef, will indicate with pre-
cision the emphatic difference between a growing and a station-
ary trade.

Fresh mutton Fresh beef

Year imports per head imports per head

Ibs, Ibs.
1883 76 2-51
1884 1-28 . . . 278
1885 . . . 176 . . . 278
1886 . . . 1-96 . . . 2-48
1887 . . . 2:85 1-99
1888 296 250

Foreign mutton, it appears, supplies to-da.y nearly half a
pound more for each unit of our population than is provided
by the much longer established fresh beef trade. The problem,
therefore, which any one who is calculating the chances of the
farther growth of the newer trade must try to face is, whether
the course of events already seen in the check of fresh beef
imports is to be paralleled or not in the case of mutton. And
for sach an object it is obviously necessary to extend onr view
and examine in some detail the several somrces of supply, the
cost, and the conditions of transit—all these factors bearing
materially on the question whether we have before us the pro-
spect of a temporary, a permanent, or an augmenting com-
petition.

Comparatively little of the 49 ,450 tons of fresh mutton
which reached our shores in 1888 came from the countries
which were recognised as exporters when this item first ap-
peared in our annual records. The trade is not only, therefore,
a new one, but it has varied in its character in the brief period
of its existence. In 1882, an aggregate weight of 9,400 tons
only was reported, and two-thirds of the imports then accounted
for came directly from Holland. This trade is not a frozen
one at all. In 1888, the Dutchmen furnished much less than
a tenth part of our whole imports—only 8-8 per cent., in fact.
New Zealand first sent over frozen sheep in 1882, and in that
year could not be called the source of more than 3 per cent.
of the imports. To-day her quota, measured by the weight of her
sheep, is over 50 per cent., or more than half of the whole
supply. Again, the Argentine Republic, wholly unnoticed as
an exporter of mutton six years ago, furnishes to-day more than
a third of the whole, or nearly 36 per cent. of the arrivals.
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Six pounds out of every seven of foreign fresh mutton eaten
in England now come from these two last-named countries alone
—countries which a writer on the prospects of the trade only
six years ago would have hardly takeu into account at all.
Sudden changes such as these urge caution in any conclusions
based even on the figures that are now recorded. The follow-
ing Table will, however, show at least the leading countries
whence fresh mutton has actually reached us throughout these
seven years, and it will enable us to mark the striking changes
in the source of our supplies. I give the quantities here in
cwts. for closer comparison, and to lighten the figure reading
I omit 000 ” in each case, quoting for thousands only :—

CouNTrIES OF ORIGIN oF FREsH MuTTON.
(** 000 ” omitted.)

Year Holland Ié::::g I Australia Zelgft:xd !Argenzine oo(l)xznliges Total
cwta, owts, cwid, owts, | cwts, cwts, cwis,
1882 128 29 31 6 ! - — 189
1883 83 | 4 81 72 4 5 236
1884 116 32 | 61 | 241 I 40 13 503
1885 81 38 , b4 284 112 9 573
1886 52 6 38 347 190 20 663
1887 64 2 43 396 251 27 783
1888 88 1 4 | 499 3563 ! 989

This table will show the annual dimensions of the true factors
in this growing trade, and their relative importance is thus
made evident. .

When once we have the facts presented to the eye as in
the above table, we see that the general term Australian mutton,
applied colloquially to the frozen flocks which have multiplied so
rapidly of late years in our markets, is, in its strict sense, an
entire and absolute misnomer. The purely Australian section,
which comes from the two colonies of Victoria and New South
Wales, has varied little—or rather, after moderately expanding, it
again contracted. The United States’ supply has been of no par-
ticular moment at any time, and is of no account at all at present.
The Dutch supply is one of fresh, not frozen carcasses, and is
fluctuating in amount. Consequently it is to the colony of New
Zealand and to the Argentine Republic alone that the practical
development of the frozen trade must be ascribed.

There have been, it is true, some spasmedic but unsustained
importations from special countries, unnamed above, which have
altered the yearly volume of supplies in the * other countries”
column. Some of these, perhaps, deserve a passing notice before
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restricting attention to the more important sources. Thus, in
1883, but apparently never again, Peru appeared as an exporter.
More than half the ‘‘other countries’” supply of that season
was credited to a DPeruvian import of 2,559 cwts. of fresh
mutton. Again, in 1884, a like rile was played by Uruguay,
whence 8,467 cwts, arrived.

In 1886, what at one time seemed to be a formidable begin-
ning was made by the Falkland Islands, whence came a single
cargo of some 30,000 carcasses, weighing nearly 18,000 cwts.
This was followed in 1887 by more than one shipment, bringing
a total sapply of 41,000 carcasses, weighing 23,476 cwts., from
the same remote quarter. The earliest of the 1887 cargoes
fetched only 3d. to 41d. per lb., and the latter was disposed of,
in part at least, at prices varying from 31id. to 4d.—values which
cannot have been very encouraging to the enterprising islanders,
who still, I believe, profess an intention to ship sheep to Great
Britain. The import tables of last year do not, however, contain
any repetition of their feat, and the two-year effort of the Falk-
lands seems to have succumbed to the low prices of 1887. The
failure is variously accounted for—by the want of preparation for
the treatment of the sheep at the port of embarkation, by their
being overdriven before slaughter and freezing, and, in the latter
shipments, by some defect in the arrangements during transport.
The mere fact, however, that sudden additions to our frozen
supplies such as this may at any moment become feasible is not,
of course, to be overlooked. In this instance we had a little
colony with a population of some 1,800 persons raising their
sheep stock from 10,000 to 500,000 in twenty-five years’ time,
and actnally sending here, in 1886, in one cargo more than three
times a8 much mutton as New South Wales, with her older frozen
trade and her 40,000,000 sheep, supplied in that year, and
again in 1887 exceeding in her contribution to our imports the
totals of either New South Wales or Victoria.

The European supply, other than the Dutch, is now very
small and irregular. But it is doubtless capable of consider-
able development. I am disposed to believe that the Dutch
supply itself may have, in the past, comein partly from German
territory. Certainly some small carcasses unlike the native
Hollanders have always been among the receipts from the
Netherlands.

In connection with this continental trade a surprising change
in the receipts of fresh mutton presents itself as this paper goes
to press, and reminds us of the ever feasible extension of old, or
sudden development of new sources of supply. The increase in
the current year is, indeed, not an additional import, but simply
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an exchange of a live for a dead supply; and British agricul-
turists, awake as they always are to the risks of contagion in-
separable from the live sheep trade, must necessarily view the
transfer with peculiar satisfaction.

The events which have led to the closing of the German
ports by the Privy Council Order of March 1 are too well-known
to the readers of this Journal to require repetition here. But itis
legitimate perhaps to note that the effect of stopping the German
live sheep trade has been largely to swell the shipments of
fresh, though not frozen, mutton from North Sea ports. Espe-
cially, I am informed, is Antwerp now slaughtering for the
English market. = The German sheep usually directed on Ham-
burg or Bremen, being denied the passage which until May last
was given them through Holland, now pass through Belgian
territory to be converted into mutton at Antwerp, and are
thence entering our markets, favoured by the coldness of our
spring, as a competitive supply of continental mutton.

The extent of the movement as a disturbing factor in the
trade, and one at variance with the usual course of imports at
this season of the year, will perhaps be best shown by simply
quoting two items from the weekly statements issued by the
Customs House of the present arrivals of sheep and of fresh
mutton respectively, and comparing them with the figures of the
corresponding week of 1888 :—

{
Tmported -'(uring* 1888 g 1889
week ending ;
‘ Live sheep Fresh mutton 'i Live sheep Fresh mutton
Number cwts 1; Number cwts
March 30 . 16,013 - 1,935 X 2,139 25,247
Aprit 6 . . 21,125 1,264 " 1,217 29,270
i 1,066 28,506

April 13. . 20,754 4,042

These three weeks' imports furnish sufficient indication of a
sudden and casual increase of the fresh mutton trade. The ease
with which the change in the case of our continental neighbours
can be made is & good argument for substituting a safe for an
unsafe trade.

The figures with which I have dealt in the Table on page 208
have exhibited the chief sources of our mutton supplies in actual
weight ; but, as will have been observed, the record in this form
includes more than the frozen sheep. Itincludes certain distinct
Continental arrivals, hitherto chiefly from or through Holland,
and it embraces the importations which for a few years came
from the United States. Since the Board of Trade Returns
go back only to 1882, I turn to the trade circulars of the
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importers to enable me to contrast from the very outset of the
enterprise, nine years back, the actually frozen carcasses of sheep,
from Australia proper, New Zealand, and the River Plate, in
the following form :—

Australia I New Zealand Argentine
Year
Number of carcasses ' Number of carcasses Number of carcasics

1880 400 - —
1881 17,276 —_ —_—
1883 57,256 8,639 —
1883 63,733 120,543 17,165
1884 111,745 412,349 108,823
1885 95,051 492,269 190,571
1886 66,960 655,858 434,699
1887 88,811 766,417 641,866
1888 112,214 939,915 924,003

YWhat these figures teach us, then, would seem to be that if
we want a comparatively easy way to measure the addition to
our market for mutton, which the frozen trade of these three
countries relatively supplies, we might say that Australia, with
her 80,000,000 flocks, just delivers in England about as much
mutton as a single English county of the sheep-carrying capacity
of Oxford, Warwick, or Cambridge annually sends to the
butchers. New Zealand, on the other hand, out of flocks one
fifth as great as Australia, and almost the same as England
without Wales now possesses, sends a supply equal to that we
may imagine the combined flocks of Yorkshire, Durham, and
Cumberland would yearly yield. In like fashion, the frozen
quota from the River Plate—a mere sample, as it were, from
flocks vaguely estimated at 90,000,000 head—may be said to
furnish a duplicate supply to the aggregate vearly produce of four
such English counties as Somerset, Dorset, Devon, and Cornwall.

Very different, however, would this comparative statement
prove if we commuted the frozen and the native sheep into their
relative weights in dressed meat. Neither the large contingent
of Argentine sheep nor the smaller quota of Syduey carcasses
would probably reach, if we place the aggregate weight in the
Board of Trade Returns in contrast with the number of sheep
accounted for by the trade circulars of the companies, more than
45 1bs. apiece, against the 70 lbs. which I assumed as the mean
of all ages in estimating the out-turn from our domestic flocks ;
and the New Zealand importations, which originally were
landed here at something like the last-named weight, are now,
with much variety of weight in particular consignments, hardly
averaging more than 56 lbs. each.

P2
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No one, however, who wishes to form an accurate idea of the
new trade will confine his attention to the exact numbers or
exact weight of meat for the moment represented. The ratio
of growth is a factor which will command even more serious
attention. And here such a Table as I have given will indicate
that, whatever the future may have in store in the way of sur-
prises, there are but two steadily developing sources of supply,
New Zealand and the River Plate.

The Argentine consignments, it will be seen, which compose
the shipments from the last-named quarter, are those which dis-~
play the most notable yearly growth. In this case the arrivals
of 1888 exceed those of 1887 by over 40 per cent.; those of
1887 in their turn were higher than the imports of 1886 by
nearly 48 per cent., while in the single twelvemonth before that
there was no less than 128 per cent. increase. The rate
of growth diminishes as the gross quantities increase, but the
strides made in face of the low prices, which these shipmeuts
have nearly uniformly met here, are suggestive of very consider~
able future possibilities.

The New Zealand import of mutton in 1888 was 23 per
cent. over that of 1887 ; the year before the increase was some
17 per cent.; and the year before that double this rate: so that
New Zealand is supplying usat lower prices, and notwithstand-
ing Argentine competition, with more than twice as many car-
casses as came from that colony only four years ago.

The Australian supply, though larger this year than last, has
shown no such expansion as this—and, indeed, we get but few
more carcasses to-day than were coming in 1884,

Two Australian colonies indeed, and two only—New South
Wales and Victoria—send us any mutton imports. The hotter
and more northerly Queensland practically contents herself with
a modest forin of beef export. Notable variations, however,
have occurred in the receipts from the two ports of Sydney and
Melbourne, respectively, which are not without their lesson on
the possible future of the trade, and merit close consideration.
Unlike in area, dissimilar in sheep stocks and in the quality and
description of their flocks, it was early recognised, in catering for
the English market, that the small and lean animals of the
merino type sent us from Sydney were less suitable than the
heavier cross-bred which could be shipped from Melbourne,
although that in its turn was materially inferior in weight and
quality to the big frozen sheep which, originally at least, used
to reach us from the greener pastures of New Zealand.

Had I been writing at the close of 1887, instead of at the end
of 1888, I should probably have insisted, in comparing the New
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South Wales and Victorian exports, on the farlarger contributions
of thelast~-named colony, and her steadier, if not actually growing,
supplies. But with the records of the past twelve months has
come another of those sudden and surprising changes which the
frozen trade exhibits. Victoria has, for the moment, passed alto-
gether out of sight as an exporter. No Melbourne cargoes have
come here at all ; and Sydney, whence the trade seemed dwin-
dling to nothing in 1885 and 1886, has on the contrary sent out
just as moch mutton as both ports furnished a year ago: this,
again, being nearly twice as much as she ever exported before
since the records of the frozen trade began to tell their story.

I must confess I am anable to give an entirely adequate
reason for the very latest change, which may perhaps be caused
by Jocal climatic conditions. A simple contrast, however, be-
tween the relative sheep stocks and the mutton exports of these
two colonies will show how dangerous it is to conclude that the
biggest trade will necessarily develop from the largest nominal
flock, apart from the local conditions on which, rather than on the
stocks behind it, a trade like this depends. The data for the seven
years in which our mutton receipts are fully shown are these : —

Victorla ll New South Wales
Year Mutton imported I Matton § ted

atton impor!

Sheep uthel:e(l;‘(m) Sheep theretrt?m
cwts, 2 cwis,
1882 10,174,000 23,133 . 36,115,000 8,336
1883 10,739,000 10,371 1 317,916,000 21,376
1884 10,637,000 35,094 31,660,000 26,364
1885 10,682,000 44,489 i 87,821,000 9,085
1886 10,700,000 82,947 39,169,000 4,762
1887 10,624,000 21,518 ‘| 46,965,000 20,927
1888 10,600,000 Nil ' 46,170,000 | 44,435

] )

Such figures show that, with a stock of sheep one fourth as
large as New South Wales, Victoria had, up to the year 1886,
sent us nearly seven times as much mutton. Even now, giving
Sydney the benefit of the whole 44,000 cwts. exported in 1888, her
total output of frozen mutton is far below what Victoria has sent.

There is another consideration of which this analysis of the
purely Australian trade reminds me. The Australian portion
of our obscurely defined and so-called “unenumerated” meat
imports, which had assumed important dimensions before freezing
began, was largely mutton in tins. There may be, therefore, some
room to suspect that we should err if we regarded that portion
of the frozen trade which comes from these colonies as a wholly
new development, and not rather, at least to some extent, a mere
change in the form of import. If New Sonth Wales and Vic-
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toria were content, some years ago, to send us what mutton they
could profitably sell us in the form which entails its entry among
our canned provisions, that supply, though it would not, under
the existing form of our Board of Trade classification, be called
mutton, came in all the same as unenumerated meat. And if
they now prefer to let us have the mutton, not in tins, but under
its own name, and have diminished their canned export accord-
ingly, it is not altogether a new competition with which we are
face to face. To put it another way, if our taste here has been
transferred, as I am disposed to think it has, from those tins of
boiled mutton—* Australian mutton,” of which, for a time, the
British public heard a good deal, while its virtues were energeti-
cally sung—and if we now prefer to have the carcasses of the
surplus sheep of our colonies sent us hard frozen, instead of
boned and cooked and sealed up, this is a transfer of the competi-
tion, not a new supply.

To test the soundness of this view, I would contrast the total
meat export and the frozen mutton section over a considerable
series of years; but as it is desirable to see whether the above
suggestion may be applicable to more than one exporting country,
I give the data for all the main sources of the frozen trade, the
figures being in every case, it must be understood, in thousands
of cwts.—¢ 000 ” being omitted in each entry :—

New South Wales Vlictorin New Zealand ' Argentine

Total | Of whichy To whie
T |Gl weived] dad | weeived | dewd | QLK | seTotal | Of which

mea a3 %

imported; mutton hrlxlxl);‘;ted mu“t.ston inlxr:)l;rtwd as mutton, imported | as mutton

cwis, cwts, ciwts, cwig, cwia, cwta, cewts, cwts,
1870 13 —_— b4 — 2 —_ —_ —_
1871 50 —_ 139 — 36 _— —_ —_
1872 58 —_ 159 —_ 83 —_— — —_
1873 45 —_ 80 — 78 —_ — —_
1874 b4 —_ 81 —_ b6 —_ - —
1876 30 —_ 66 — 9 —_— —_ —_—
1876 19 — 69 — i} — 4 —
1877 68 _ 69 _ 22 —_ —_— —_
1878 21 — 35 — 36 —_ 5 _
1879 36 —_ 30 — 24 —_ 4 _—
1880 58 — 48 — 22 —_ 3 —_
1881 82 -_— 55 —_ 8 — 15 -
1882 89 8 67 23 28 6 16 —_
1583 156 20 42 10 108 72 13 4
1824 92 26 61 35 270 241 45 40
1885 146 9 63 45 321 284 125 112
1886 41 5 39 33 374 347 220 190
1887 138 21 28 21 437 396 265 251
1858 | 136 44 3 Nit | 6574 499 407 353

Here the meat trade, viewed as a whole, is seen to be divided
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very differently in the two Australian colonies and in the other
and larger sources of our frozen import trade. All but a frac-
tion of the rapidly growing imports from Argentine and New
Zealand are explained and accounted for by the froren mutton,
although it is true that in the latest year of all there is a notable
increase in the beef exports from the latter country of from
8,000 to 40,000 cwts.

In New South Wales the preserved meat trade has, ona long
survey like this, no doubt distinctly grown as a whole ; but that
growth can only in part be accounted for by the mutton supplies
subsequent to 1882, Indeed, the irregular course of the trade
here is its most remarkable feature. Only about one ewt. in
every eight was fresh mutton in 1883. About two cwts. in every
seven was claimed as mutton in the following year. Not so
much as one cwt. of mutton was counted in auy sixteen of the
exports of 1885, while one cwt. in every three was frozen
mutton last year.

The figures, however, of my Table suggest that, to some ex-
tent, the mutton trade from Sydney is in addition to, and not in
substitution of, that before existing in the “canned” shape.

The moment the Victorian statistics are closely examined,
the position varies. Here it becomes plain that the dead meat
exports of sixteen years ago are things of the past. All the
frozen carcasses which Melbourne sent us between 1882 and
1887 never raised the entire meat exports to the level they
stood at before 1878, and for the last three years the arrivals of
any form of dead meat have been, relatively, very small, and, 1888
excepted, practically all were mutton. Only 39,000 cwts. of
any sort of meat were imported from this colony in 1886, and
28,000 cwts. in 1887; while 33,000 cwts. of the former, and
21,000 cwts. of the latter supply camo as frozen carcasses. In
1888 a bare 8,000 cwts. remained asthe representative of a trade
that sent us 139,000 cwts. in 1871, and 159,000 cwts. in 1872,

The dimensions of our canned or tinned imports, in at least
one of the sources of mutton supply, must thus be taken into
account in dealing with the frozen trade. Speaking generally,
few persons will probably dissent from the conclusions at which
Mr. Clare Sewell Read arrived in his report on the Colonial
Meat Products of the Indian and Colonial Exhibition in London
in 1886, that, with falling prices of beef and mutton in other
forms, a large consumption of common tinned meats can hardly
be looked for. The convenience and portability of these pro-
visions for exceptional purposes, for travellers, voyages, and
military expeditions, will always ensure their use; but the ex-
tent of this demand must probably be irregular and spasmodic.
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the namber of cases of Australian tins had gone up from 158,000
to 276,000, in 1884 they dropped to 115,000, and this was
directly ascribed to the use of frozen in lieu of preserved meat
in many households in England—1884 being, asmay be rememn-
bered, a year memorable for the actual tripling of the frozen
supplies of the preceding twelvemonth. After a somewhat
revived importation of Australian tins in 1885, the receipts
of 1886 exhibited a remarkable decline—no more than 51,000
cases coming from Australia, against 209,000 in 1835. This
extremity of depression did not continue; but, remembering how
the frozen trade has risen from 400 to 2,000,000 carcasses since
1880, the following record of the cases of tins received in London
from our Australasian colonies possesses a certain interest, and
tends on the whole to support the theory just sugzested. It
must be remembered that beef, rabbits, and the tlesh of other
animals are imported in the tinned form besides mutton:—

Year From Aunstralin From New Zealand
W80 . . . 157000 . . . 16700
181 . . . 22600 , . . 8,300
182 . . . 9232200 , . . 82400
1883 . . . 275,900 . . . 54,600
184 . . . 115100 . . . 31400
1885 . . 200,300 . . . 74,200
1888 . 51,400 . . . 17,600
1887 . . 174,000 . . . 43,000
188 . . 126400 . . . 60,000

NEW ZEALAND.

In a review of the frozen trade it is not, however, expedient
to concentrate attention on colonies like those of Australia
proper, whence, after all, eo limited and so unexpansive a share
of our imports come. Turning to the.two sources of steadily
sogmenting supplies, New Zealand claims priority as the im-
porter of the most and the heaviest carcasses.

New Zealand possesses 15,000,000 sheep, and at the census of
two years back not quite 600,000 inhabitants, or 57 persons to
each square mile of the 101,000 miles of the territory. The sheep
sent to Loudon came in 1882 from the Southern Island, but the
operations were gradually extended to the Northern Island also,
and have ever since been continued. The increase of shecp re-
ceived here—from 8,800 carcasses to 940,000—has already been
noted; but to present the latest picture of the trade and its
distribution I desire to quote the following summary! of the
frozen meat shipped from New Zealand from January 1 to
December 31, 1888, which shows both the ports whence supplies

From the TWeekly Press of February 8,1889 (Cliristchurch, New Zealand).
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were shipped, the distribution of the shipments among the four
great carrying companies engaged in the trade, and the esti-
mated weights and descriptions not only of mutton and lamb,
but of beef also. The different figures of the mutton exports
from those already quoted arise, of course, from the local record
covering a later date.

Mutton L Boef
? g ! g
Ports z g 4 Lambs i B g b
§ 3 E ) 2 5
S = ' i g
Napier . . . . . .|159,666 658 | 7,414 [12,620 | 4,562 78( 879
Wellington., . . . .[226,484 39,673| — |14,993) — 116,805] —
Lyttelton . . . . .[250377 | — — |44,040 3,352 —_
Timaru . . . . . .| 76499 | — — 13574 — — _—
Oamarn. . . ., . .| 75976 | — — 9,925 1,066 — —_
Port Chalmers , . . {143,388 | — — ] 3,047| 1,100| — —
Blaff, . . . . . .| 362756} — — | 3,874 1,213] — —
Total. . . . |968,665 :40,331 7,414 192,073 311,293 16,889 879
Lines of Vessels. i
Shaw, Savill, and Albion |

Co.. . « . . . .|364,66 17,962 — 41,022 3,695(11,393| —
New Zealand Shipping !

Co.. . . . . . .|[282,646 21,769 25 27,335 | 2,103, 5,418/ 879
Colonial Union Co. . . {197,756 G600 | 7,389 11,384 ' 4,785 78| —
Turnbull Martin & Co. . | 123,697 | — — 112,332 ’ 710 — —

Total, , . . |968,665 (40,331 7,414192,073”11,293 16,889 879
i

Total Weights.

Lambs '
Mutton 1bs, " Beet 1bs,
Carcasses I 1bs. g,
968,665 car-y 92,073 ] (11,293qrs.
casses at 60 | 58,119,900 {at 28 1bs.} 2,678,044 | 1 at 190 lbs.} 2,145,670
lbs. each ) each : l each
40,331 legs at 16,889
S ibe. cen}| 322,648 _ - j{ pieces }| 2,955,744
7,414 haunches | 150,339 - — 1 T8 L 180744
—_ 58,692,887 —_ 2,678,044 % -_ 5,282,158

The districts and the sheep vary a good deal in character,
and there has been little or no grading of the consignments in
each cargo. One ship brings over many small lots belonging
to different people and consigned to different agents. This
_want of uniformity has, it is said, frequently hindered the trade,
a variation of as much as 2d. per Ib. being noticed between
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the prices of mutton forming part of one and the same cargo.
The freezing is here usually done at a fixed charge to the
sheepowner according to the number sent, the whole being
packed and conveyed for sale to such agent as the shipper
may direct; but this is not invariable. One of the companics
whose success has been greatest—the Gear Meat Company—
certainly buys sheep on its own account and takes the risk of
the market here ; but this practice, which gives strength to the
River Plate trade, is not usual in New Zealand.

At the time of the last census in 1885, New Zealand had, I .
believe, 4 separate boiling-down and freezing works, employing
838 men, and stated to be turning out for local consumption or
for export provisions roughly valued at more than half a million
sterling per annum. This figure is now largely exceeded, and
new works are in various places erected. The businesses of
preserving meat and of freezing mutton are really separate, and
only a portion of companies are largely engaged in the latter.

It may be some assistance to those who are not familiar with
the different portions of New Zealand whence our supplies come,
or with the names of the companies that may be regarded as most
largely engaged in the frozen trade, that I should here tabulate
the chief businesses :—

On the South Islend On the North Island

Canterbury Frozen Meat and Dairy
Produce Export Company

Christchurch Freezing Company

Oamaru Refrigerating Company

Now Zealand Refrigerating Company

South  Canterbury Refrigerating
Compan

Messrs. Nelson Brothers, Limited.

North British and Hawke’s Bay Re-
frigerating Company

Wellington Meat Export Company

Gear Meat Company

New Zealand Frozen Meat and Stor~

age Company

Southland Freezing Company

Some of these are more continually engaged than others,
and the character of the supplies in the different provinces
varies much. The last company on the list has been recently
doing almost nothing in the frozen trade. But it is charac-
teristic of the frequent changes whioh varying local conditions
preduce, that, since the close of 1888, a steamship left Auckland
Harbour carrying not only 130 carcasses of beef, but also 2,860
sheep and 1,960 lambs—in all, a weight of some 2,700 cwts.
This may indicate a revival of trade in this part of the North
Island ; but the success or failure of the enterprise as a whole
can hardly be judged of by companies which, not being favour-
ably placed for the direct London steamers, have not been
prominent in the mutton trade.

Of the companies I have named three alone exported,
during their respective financial years last ended, 473,000
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sheep, or more than half of the whole coming to England from
New Zealand. Each of these seems to be doing fairly well in
the business.

The New Zealand Refrigerating Company, at Dunedin, in
the province of Otago, exported 146,561 sheep; and, reporting
in July last, declared a dividend of 8 per cent. Again, the large
trade of the Canterbury ¥rozen Meat Company, at Christ-
church, in the district whence the best class of New Zealand
sheep is furnished, embraced the freezing of 226,000 car-
casses in the year, and was so far profitable that the dividend
~ was 10 per cent.; and the Wellington Meat Export Company,
upon the Northern Island, which had frozen 104,000 sheep, as
against no more than 5,000 in the previous year, seems to have
paid 8 per cent. to its shareholders, giving also a bonus of 3d.
per sheep and 1}d. perlamb to the shippers, and proposing still
further to reduce the charges now current for freezing.

Still more conspicuously successful was another company,
already named as buyers as well as freezers of sheep, the Gear
Meat Company. In this case the last dividend declared was 10
per cent., while it was stated at the meeting that in six years’
time 60 per cent. of the capital employed had been returned.

The ultimate test of the possibility of a largely extending
trade is, of course, that of profit to all the persons concerned. In
the case of New Zealand the risk of loss and the chancé of gain
are spread over many individuals. TFirst we have the grower of
the sheep—who, as he takes the risk of sale here in the New
Zealand-trade, is also the shipper ; then the Freezing Company,
whose services are limited as a rule to the trade at some par-
ticular port ; next, the shipping companies as carriers; and, lastly,
consignees on commission here. The commission charged by
salesmen is, perhaps—as stated in the interesting summary of
the frozen trade issued by Messrs. Wm. Weddel & Co.—the only
item of cost which has not undergone diminution since the
import trade began. This remains at 2 per cent., as formerly.

To the loosely organised trade arrangements in London,
skilled advisers of the colonial importers, such as the New
Zealand Loan and Agency Company, have long attributed the
unsatisfactory prices realised. It 1s alleged that the present
level of New Zealand prices is kept much lower in relation to
the best English mutton than it need be, by defective com-
bination among the exporters. Those, therefore, who wish to
reckon with the future of the trade must bear in mind the
possibility of improvements being effected in this matter, which
may hereafter make the million carcasses of the New Zealand
shippers more formidable competitors with our native sheep.
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Besides the prospect of closer combination among those
selling, the more perfect machinery used has helped to secure
lower insurance charges—the premium falling from 6I. 6s. to
4l. per cent.; while an actual saving in the process of freezing
and of transport now secures more profit for the New Zealand
exporter. In Messrs. Weddel’s circular & contrast is made be-
tween the aggregate freights and charges of 1888 and those of
1883. It is claimed that services which cost 4d. in the earlier
were effected for no more than 24d. in the later year; and it is
argued that a price of 33d. per lb. to-day is nearly as remunera-
tive to shippers as when in 1883 to 1885 as much as 51d. to 6d.
was obtained.

Now, literally speaking, to take from 3jd. a sum of 21d.
only leaves 14d.; while if we take the lower of the two higher
earlier prices, 54d., and deduct for charges 4d. therefrom, there
was then still left 14d. Judging, however, from the price of
tallow, the local or boiling-down value has also probably receded,
and this must largely affect the possibilities of profit. It
is scarcely recogunised here, as it should be, to how low a point
the local boiling-down values might recede, but for the outlet
which the frozen export now furnishes.

There is no doubt, however, that the margin of cost has been
reduced between the present time and the early days of the trade,
to meet falling values here. I can remember a speaker at the
Meat Conference held at the Health Exhibition of 1884 telling
us—I have no doubt relying on the opinions of experts and
suthorities then engaged in the trade—that no prospective calcu-
lation would be safe which did not assume that a London selling
price of 64d. per lb. would be requisite to attract increased
supplies, and that to sell any Australasian mutton at all profitably
here, 6d. at least should be secured, although possibly the River
Plate business could be carried on at 4id. Events have not
shown us that such limits may be set.

As it is useful, if we are to forecast in any way the possible
future, to compare the reduced costs now with the older charges
borne by imports, I shall endeavour to contrast with the present
outgoings a statement which was largely commented on in the
English press as lately as 1886, and which purported to show
on good authority the essential unprofitableness of a trade which -
only secured 5d. per pound in England for prime New Zealand
mutton. The original figures were said to have been taken
from actual account sales, and their accuracy guaranteed; they
represent the charges on 1,000 lbs. of frozen mutton disposed of
in London at 5d. The parallel charges, which I now suggest as
probable, I have had checked by competent authorities here :—
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Charges on 1,000 1bs, of mutton.
Rate per 1b. 18868 | Rate perlb. 1888
£ o d £ s d
Freezing . . id. 21 8 §d. 111 3
Petty expenses, bags, ex-
change, &c. . . 1d. 1 010} id. 1 010
Insarance. . . . . . 51.5:.percent. 1 1 0 !4l per cent] 014 ©
on value of | on value of]
bd. i 4ld.
Freight . ¢ o« « » .2d, and 10, 9 3 4 lld and 10! 514 7
per cent. J per cent.
primage . primage
London charges , . . 1d. 21 8 | d. 21 8
15 8 6/ 1 2 4
Since the estimated loss !
in weight is 5 per cent., :
there isfor sale 950 1bs.
only,at . . . . . 5d. 19 15 101 43d. 1616 6
b ——
Remaining to remunerate I
grower on each 1,000 I -
1bs. of mutton . . . 4 7 4 o 514 2

Unless, therefore, I have made some error in the items of my
estimate, it is clear that the existing charges have been reduced
somewhat more than the price, and that there remains, with
-mutton at only 4}d. in London, a larger surplas to the local grower
than when 5d. was being received. If, therefore, the trade, how-
ever short of the original hopes of the growers, was capable of
being maintained and expanded through two such years, it is
clear that at the present values it can still be carried on.

A search in some of the more recent colonial papers fur-
nishes illustrations of the so-called sustaining power of the
frozen trade as an outlet previously unknown to the New
Zealand flockmaster.

In the province of Canterbury, whence the very best class
of our supplies come, the current market reports of the Lyttelton
Times, on January 24, 1889, quote the top price of the day
for “ very prime wethiers” as 10s. 4d., and half-breds at 8s. 5d.
But these values were, it is acknowledged affected by an inci-
dent which had caused a sudden cessation of the freezing demand
at that particular spot. That incident was the burning of the
Belfast works of the Canterbury Freezing Company early in
December. The works had been engaged up to nearly their full
capacity for some time in advance, and the directors had taken
steps to obtain a vessel with freezing appliances on board, to
enable them to tide over until new buildings could be reinstated.
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Yet, although other works were also utilised, no little dislocation
of trade was occasioned, and values all round were affected. To
show how the markets suffer by even a temporary check to
frozen business, when once it has been established, I quote the
report of Messrs. Matson & Co., who show how on the above-
mentioned day they sold at Lyttelton—

“On account of Mr. J. Dixon, cross-bred wethers at 10s. 2d.; account
Mr. Mason, cross-bred wethers at Us. Od., merino wethers at §s. 11d.;
account Mr. W, F. Somerville, 183 cross-bred ewes at 8s. 6d. to 7s. 4d.,
three pens lighter sheep at 5s. 8d. The best mutton barely touched 134,

r pound at any part of the sale, good wethers selling at an average of a
Eitle over 13d.; ewes and inferior quality generally about 1id. In fat
lambs there was another crowded market, the quality generally i)eing good.
For freezing purposes there were less bought than last week ; in fact, there
was 8o little done in this direction that its effect was scarcely felt. Unable
as the local buyers were to absorb the heavy entry, the sale was weak,
irregular, and marked by a very dull trade, various lines being withdrawn,
while the day’s prices showed a further drop all round. Lambs, which
three weeks since would have sold at about 8s. Gd., sold yesterday at 7s. to
7s. 6d., and 8o pro rata through the different grades of quality.” To have
a correct idea of the effect which the export trade has upon our local values
bere, one has only to turn to the different market quotations, i.e. at the
time when the Belfast Works were in full swing, and buyera came regu-
larly into our weekly sales to meet their requirements for this source, and
the present, when there is virtually no such demand, on account of the
collapse hy fire of the factory above referred to. Between the rates as rul-
ing in the early part of December and now there is at least a diflerence of
2s. 6d. per head in fat sheep, and a less proportionate amount on lambs,
inasmuch as the few engagements still existing on the part of shippers have
been pretty well filled by lambs.” '

The market level is, therefore, patently affected by the with-
drawal of the demand for freezing for transport to England by
quite half-a-crown a sheep ; and this, on a set of values averaging
below 10s. a head, is clearly a matter of great importance to the
growers. Yet another report from the same quarter says :—

“There were no buyers for export worth mentioning, consequently
freezers suffered more than fair quality butchers' sorts, the latter being
more easy to quit than last week., Prime lambssold at from7s. 64. to 8s. 64,
medium 5s. 6d. to 7s., inferior 4s. 10d. Several lines of good quality
wethers were yarded, but these met with even less inquiry than fat ewes,
there being absolutely no demand whatever for exports. We expect values
to still further recede. Mutton sold at from 1}d. to barely 13d. per pound.”

And yet another, pointing to the absence of the previously
existing demand for lambs, says:—

“The lambs offered were principally heavy-weights, and very good
uality. Several excellent freezing lines being yarded, unfortunately the
3emand for freezing was nil, and the butchers were unable to cope with the
large numbers sent forward. Prices, consequently, receded, and a large
number were withdrawn from sale owing to prices not reaching vendor's
expectations.”
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In a series of interesting notes on the British farmer and
his competitors, Mr. W. E. Bear inclines strongly to condemn
as unprofitable the frozen trade. His confidence in its neces-
sary failure I confess I hardly share. He seems to antici-
pate great restriction, if not extinction, of the export, unless
the values of 1886 improved. The Otago Wilness was cited as
maintaining that shippers, after paying for freezing, freights, and
charges, had no margin left over the local boiling-down price,
and that early in 1886 some of the largest exporters had an-
nounced that it would not pay them to send their mutton to
England. One case was mentioned where no less than 40,0001.
had been spent in preparing for the trade, and where it was
nevertheless given up because the sale of the mutton here at
only 4d. a pound could not pay. Individuals may doubtless
have suffered in this way, but even the still lower prices of 1887
have, it seems, by no means checked the growing volume of the
trade itself.

Low prices only provoke new efforts at reducing the cost of
freezing and of freight, and there have been very recent attempts
to secure continuous contracts at extremely low figures.

The Wellington Company I have alreadyreferred toannounced,
I believe, last July, that they were prepared, owing to the satis-
factory year’s working, to reduce the freezing charges from }d.
for mutton and §d. for lamb, to §d. for all; and this, with the
}d. reduction on freight obtained at an earlier date, makes a
saving to shippers of over 2s. per sheep.

In a recent number of the Sydney Mail (January 5, 1889)
I find, in an account of the New Zealand mutton trade, it is
asserted that the I'rozen Meat Company of Christchurch had
actually entered into an arrangement for a term of years,
giving a guarantee to the colonial grower of a minimum price
of 24d. per Ib. fo.b. frozen—a far higher return than that
above referred to, and one considerably above the level shown
in the market reports of the same province.

My own information leads me to believe that the contract in
question was not ultimately accepted by, although offered to, the
company named. But, if this were so, it affords all the stronger
evidence of the confidence of the shippers in the future of the
existing trade; and, as the details given illustrate the position
and possibilities, I quote the figures here :—

“On this basis a 60-1b. sheep would realise to the grower, after deduct-
ing the freezing charges, 11d. perlb., or 9s. 4d. net ; the skin would average
8s. 6d. ; the fat, say, 1s. 3d.—or a total of 14s. 9d. per sheep. This, it is

ointed out, is the lowest price which the colonial grower could realise for
is sheep, The various items are as follows :—
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Meat . . o e . « 24d. fo.b. frozen,
Freight . . ld.
: Lon)gon charges, 34
Insurance, 16 . . . . 0id.

Total cost of meat . ., 3}d. perlb, f.o.b.

Any increase of prico above 83d. is to be divided between the London
agents (in this case Nelson Brothers) and the sbipping companies, in the
proportion of } to the former and § to the latter, until meat reaches 43d. perlb.
After 4}d. per lb. any increase in price to be divided as follows:—Growers,
40 per cent.; the shipping companies, 50 per cent.; and Nelson Brothers,
10 per cent. After 5d. per pound, growers to get 80 per cent.; the
London agents, 20 per cent.; but the ships not to participate after 6d. Tha
effect of the proposal would be as follows: —

Nelson
Qrowers Ships Brothers
. d. d. d. d.

Meat sellingat + gives . . .226 , ., 1120 ., . 0465

» » n e . .22 . . 180 . 0675
» w 4 5 . . .230 . . 18826 . . 05876,

”» w 4%, . . . 240 . . 14875 . . 06125

w o A . . .250 ., , 16125 . . 06375

w6 e . L2060 . . 17375 . . 06625

“ An arrangement has also to be made for meat of second and third
quality.”

On February 13 last, the British Australian, published in
London, reported from Wellington, in the North Island, to the
effect that Messrs. Nelson Brothers of Napier had offered to
establish new freezing works at Gisborne, and give a minimum
net price of 11d. per lb., and half the surplus over 4d. obtained
in London; a guarantee of 16,000 sheep per annum for three
vears being required by the firm. At a meeting of sheep-
farmers the offer was said to have been favourably received, and
a guarantee of 10,000 given in the room. Here we have appa-
rently an expression of content to accept 1id. as a three years’
local minimum.

No doubt the short but remarkable spurt in prices in July
and August of last year has given heart to some previonsly
desponding shippers. Wthile the temporary boom lasted, a good
illustration of the resultant effect of even slightly higher prices
for frozen meat here on land values in New Zesaland appeared
in the Standard of October 9 last, wherein, on the informa-
tion supplied by an extensive New Zealand landowner and
farmer, it was asserted that there was great rejoicing among
his class at the improved prospect for the sale of frozen meat
in this country, owing to the coincidence of a reduction in ex-
penses and a rise in prices. According to this authority, the
mere fact of meat selling in London at 44d. to 53d. per lb.
throughout a year would restore the price of land in New Zea-
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land from its depreciated value to the extent of 20 to 30 per cent.
On the strength of the trade improvement of last autumn, this
gentleman had already sold three farms at 101, 10s., 15Z., and 161.
an acre respectively, after having failed to obtain a satisfactory
offer during seven years. {So strong was the faith in the future
of the frozen-mutton trade which was held, that he was keep-
ing 14,000 sheep on turnips, while a neighbour had 36,000
being so fed, 15,000 of them being fat wethers. Since the
beginning of 1888 this one New Zealand flockmaster had, it
seems, shipped 34,000 carcasses of sheep and lambs, obtaining
the advantage of the summer rise in price on a considerable
proportion of that great number.

ARGENTINE.

The trade in frozen mutton from the River Plate is. however,
the youngest of the two forms of competition with which
alone British farmers need seriously concern themselves. It may
be said to have practically assumed dimensions entitling it to
notice only in 1883, and is conducted in a manner wholly
diverse from the New Zealand trade. In New Zealand the
freczing and shipping interests ere distinct, as a rule, from those
of the stock-owners, who have their sheep frozen at one fixed
rate, and sent here at another, themselves retaining ownership
of the mutton and risking the commercial return on the ship-
ments made.

In the Argentine Republic the trade is practically concen-
trated in four hands, and I believe that number is about to be
reduced to three. The exporting companies buy, either on
standing contracts, or from time to time on the estancias or at
the markets, the sheep they want ; they freeze in works situated
in different Argentine centres, charter the vessels, and them-
selves receive, store, and sell at their discretion in the English
markets.

At present the companies engaged are the River Plate
Fresh Meat Company of London, represented by Messrs.
Drabble Brotlers on the other side; Messrs. S. L. Sansinena
& Co., who are represented both in Liverpool and in London;
Messrs. James Nelson & Co. of Liverpool ; and Messrs. Terrason
—the last-named firm a French one, I believe, buying and freezing
in the Argentine territory, and consigning to agents here the
produce of their works. The probable absorption of this busi-
ness by Mesars. Nelson is reported.

The freezing stations of these companies now in operation
are situated at some distance from each other, but all in the
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province of Buenos Ayres, whence, indeed, it may be said the
whole Argentine exportation comes. Messrs. Nelson freeze at
Zareta. The station of the Messrs. Sansinena is at Barracas, in
a suburb of the city of Buenos Ayres itself, where about 1,000
carcasses are frozen daily and shipped direct from the wharf
adjoining. The River Plate Fresh Meat Company possess one
station—closed from cholera in 1886, and not now working—
at Colona, on the opposite side of the river and in the territory
of Uruguay; but their regular freezing establishment is at
Campafia, about 160 miles higher up the river than Buenos
Ayres, and they ship their supplies from that point. The
Terrason establishment lies still further north, at San Nicolas—
almost on the border of the province of Santa Fé, and many miles
above Buenos Ayres.

The sheep are, in the case of the Barracas consignments, for
the most part drawn from the southern and western parts of the
Buenos Ayres province, or from the immediate neighbourhood of
the city. As we are apt here to overestimate the possible export
from a country so rich in sheep, we should not forget that it is
never reckoned that more than ten per cent. of any given flock
of sheep can be counted on as fit for freezing in one year, and
contracts for the supply of 2,000 or 10,000 sheep a year are now
what are being made from the owners of flocks numbering
20,000 or 100,000, as the case may be, subject to a right of
selection, and with an option to the owner to sell fewer if the
taking of the full number would denude his flock of all his best
animals. Only wethers are frozen, and the weights of these
are, on the whole, improving under the impulse of good stock
imported from our own country. The frozen sheep landed here
by Messrs. Sansinena, after & good year, average as high as
48 1lbs. apiece; those of the River Plate Company not much
over 42 Ibs, to 44 lbs. each. On March 8 last, indeed, I myself
saw in Smithfield Market a number of carcasses of a far higher
weight than this imported from Buenos Ayres by the ¢ Heliades,”
and, having the curiosity to have one of these unusunally large
carcasses weighed, I found it turned the scale at 10 st. 2 lbs.
On inquiry I found this steamer brought 6,585 carcasses ave-
raging 61 lbs. weight apiece, and 6,083 averaging 52 lbs. This
shows what may be done, so that we must not count on the
perpetual inferiority of the River Plate mutton.

The bulk of the whole trade of these companies still comes
to this country; but in recent years Messrs. Sansinena have been
shipping also carcasses to France, and have effected a footing
in the Paris market. The relative importance of the firms
engaged may be gauged by the following figures, quoted from a

Q2
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Buenos Ayres paper, La Prensa, of January 1, 1888, as showing
the export of very nearly a million carcasses in the year 1887 :—

Sansinena . o . . 360,000, for export only.!
Drabble ... 282000
Terrason . . . . . 184,492
Nelson . . . . . . 170,000
Total . . . . . 906,492 carcasses.

Allowing for the sheep despatched from Buenos Ayres in the
last month of the year, which would only come here in the follow-
ing January, it would seem, if this Argentine record is correct,
that something like -%; of the export finds its way to other than
British markets. .

The supply directed to Paris was, a year ago, coming in at
a rate of about 10,000 carcasses a month. There is, however, &
serious obstacle to the development of & French trade suffi-
ciently large to divert any considerable portion of the Argen-
tine quota trom our ports. The duty on mutton from the River
Plate entering France, which stood at 7 centimes in 1885, has
been raised to 12 centimes per kilogramme, or 12 francs per
100 kilos.—that is, over 4d. per lb.; while the charge for the
somewhat elaborate and tedious process of inspection at the
port adds another franc to the duty. The tariff under the con-
ventional arrangement, however, between France and Germany
allows of the entry of frozen sheep or other dead meat from the
latter country at one fourth of that rate of duty. The Plate
sheep must therefore, and as a matter of fact do, encounter con-
siderable competition in the Paris market from German sheep
killed at or beyond Strasburg. I found that the latter were last
summer arriving in no inconsiderable quantities, and were dis-
posed of to purchasers at certain of the railway termini, without
even entering the central market of the ‘ Halles.” The dimen-
sions of the German trade have been given me as 500 carcasses
daily—half as much. again as the Argentine sales—and about
15,000 per month. The River Plate sheep entering France
direct by Havre have an advantage over those of New
Zealand, which have & more costly journey to make, and have to
be transhipped in London. An attempt made to start the
latter trade has not proved successful.

The English arrivals from the Plate are practically directed to
two ports, London and Liverpool, the latter taking now four fifths
of the whole; but certain shipments have been lately received in
Glasgow, and one at least 1 observe is entered as touching at

! Besides 240,000 for local consumption in Buenos Ayres,
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Newport with sheep for Cardiff, where and at Birmingham, as
well as at Glasgow, Liverpool, and London, proper cold stores
are now available for keeping supplies. Taking account, how-
aver, only of the chief centres of receipt, whence a large distribu-
tion is now made by rail to other places, the Argentine imports
for the past six years have been thus distributed :—

Carcasses imported from the River Piate
Year
Into London Into Liverpool I Total

1883 17,165 — { 17,165
1884 108,823 — | 108,823
1885 190,671 —_ 190,671
1886 331,245 103,454 434,699
1887 242,903 398,963 641,866
1888 169,282 754,721 924,003

It is evident from the above that, since 1886, when consign-
ments were first made to Liverpool, that port has become the
great centre of the Argentine trade. Compared with the
previous years, the number of carcasses sent to London in 1888
exhibits a considerable reduction, while as respects Liverpool the
number of frozen sheep received from the Plate in 1888 was
very nearly twice as great as in 1887.

For the year 1888 the following statement discriminates the
proportions furnished by the several exporters of Argentine
mutton, and their ports of arrival here. Liverpool, it will be
seen, is most favoured by all, the River Plate Fresh Meat
Company sending less thau a tenth of their cargoes to London.

Of which at
Frozen sheep imported Total PSS

Liverpool London

By BSapsinena . . . . . 187,078 115,449 71,629

» Nelson . . . . . . 245,638 180,740 54,898
» River Plate Fresh Meat

Co.. . . . . . .. 300,940 276,080 24,860

» Terrasom . . . . . . 182,619 165,986 16,633

Total . . . . 916,275 748,255 168,020

These figures represent entire carcasses only, and to them
must be added, to bring them up to those shown above, the half
carcasses and quarters occasionally shipped.

Perhaps too much has been argued from the published
balance-sheets of companies both in this and the New Zealand
trade a8 to the initial losses which invariably overtake the
pioneers of such trades a8 this. Very many circumstances only
indirectly connected with the business itself go to make the loss
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or profit of companies. It may have been argued that, in such a
case as that of the River Plate Fresh Meat Company, where the
accounts published in 1887 showed a debit balance of 42,0001,
and where 3. per share was written off in respect of capital lost,
the stoppage of their efforts must ere long follow. Yet I see
this company keeps steadily raising the number of carcasses
exported, from 191,712 in the year ended April 1886, to
219,318 in that ended April 1887, to 288,616 up to the
same date of 1888, and to over 300,000 in the year ended
December last. While the loss on shipments was set down as
22,3871. in 1887, with prices ranging here no higher apparently
than 33d. per 1b., that is changed to a profit of 3,202l last
year, prices remaining level.

‘What stimulus, if any, the new bounty voted by the Argentine
Legislature may have had on the exports of the past year has
yet to be seen. The sum is declared in some quarters to be
g0 small as to promise little material result from the first pro-
posal, which was to give 6 dollars for every ton of frozen mutton
exported, and 20 dollars for every ton of beef.

The clauses of the Decree which bear on the question
of the bounty are as follows :—

“1. Let the sum of 500,000 dollars be set aside each year during the term
of three years, to be reckoned from January 1, 1888, with a view to encourage
the exportation of live cattle, and of besf and mutton preserved in tins by
the refrigerating process, and of other preparations which in the opinion of
the Executive are deserving of that concession, and for subsidies and prizes
at rural exhibitions and fairs, and this sum shall be distributed as follows:—
For premiums on the exportation of live cattle, or of beef preserved by the
cold process in tins, or of other preparations which in the opinion of the
Executive may be deserving of this concession, 250,000 dollars annually. For
premiums on the exportation of mutton preserved by cold process, 150,000
dollars yearly. For subsidies and premiums to rural exhibitions and fairs,
100,000 dollars in each year.

#2. The amounts which may be destined for the exportation of live
cattle and of frozen and preserved meats shall be distributed amongst the
respective exporters in the rates of 20 dollars for every 1,000 kilos. of beef,
or of 3 dollars for each live bovine animal which may be exported, and of
6 dollars for every 1,000 kilos. of mutton, and shall be liquidated and paid
quarterly, on previous presentation by the interested party of documents
proving the shipment of the meat.

“ 3. There shall be no right to the premiums set forth in the foregoing
articles:—1. When the entire quantity of meat or of live cattle shipped dur-
ing the quarter by one person or company shall not exceed that of 5,000
kilos. of meat or of 25 live cattle; 2. When the live cattle or preserved
meat shall be destined for the provisioning of & vessel for & voyage;
3. When the live cattle are exported by land, or to ports situated between
the Capes.”

To remunerate the producer and stimulate the development

of the frozen mutton trade, the funds voted for this bounty of
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6 dollars per ton were assumed to suffice for 16,600 tons, expected
to be thus benefited. As I have shown, the receipts here of
Argentine mutton have now reached a figure even beyond this.
Whether the small bounty had any effect or not, it is clear that
the Argentine Government were right in their forecast of a
large addition to the trade.

In the message of the President of the Argentine Republic
certain details were given in justification of the proposed bounty.
In these it appears the cost of a sheep in Buenos Ayres is put
at 2 dollars 20 cents, from which there are deductions of 15
cents for tallow and a dollar for the skin, leaving the value of the
carcass, estimated at 40 Ibs. only, as 1 dollar 5 cents. In gold
dollars the expenses are reckoned thus:—

8 e
Carcass, 401bs. . . ‘ . . 084
Freezing . . . . . 042
Freight and packing . . . . 11h
London expenses . . . . . 042
Cost in London . . . . . 283

Now this cost represents 3id. per lb. here, which is just
the full price that many carcasses have been selling for of late,
and the small reduction which the bounty would give would not
appear to leave much margin for profit on the transaction.. But
probably the idea was, that could a sufficient trade be kept up
for a time, there would be greatsr competition brought into the
carrying trade, and a fall in freights induced. As the Presi-
dent spoke of sixteen steamers engaged in the business, while
there are twenty-three now employed, this result may have been
secured.

In a despatch, dated the 7th November last, Her Majesty’s
Chargé d’Affaires at Buenos Ayres reports that, so far as the
beef export trade is concerned, an extension of the system of
bounties on factories engaged in the export of meat has been
effected. Mr. Jenner says:—

“Congress has authorised the Argentine Government to guarantee
interest at the rate of 5 per cent. on a capital of eight million dollars for the
term of 10 years, to be inveated in establishments devoted to the export of
beef. It is estimated that the value of the 20 million head of cattle exist-
ing in the Argentine Republic cannot be less than 150 million dollars, and
that of the 20,000 square leagues of land devoted tocattle-breeding amounts
to at least 600 millions of dollars. The total capital engaged in this industry
is, therefore, acarcely less than 750 million dollars, or 100 million pounds
sterling, at the present rate of exchange. Under these circumstances, the
call for a Government guarantee of 400,000 dollars, or about 63,000/, points
to a state of things scarcely creditable to the wealthy and influential class of
men in whose supposed interest the guarantee has been granted.”
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Whatever the new bounty which our Chargé d’Affaires
ridicules in these terms may do, it applies to beef exports only;
and, although I have received the full text of the law and regu-
* lations for the distribution of the funds, it is not necessary for the
purpose of this paper to quote them. Recent Buenos Ayres
advices, however, indicate that the scheme of the late Finance
Minister, Dr. Pacheco, which he has avowed was a ¢ frank and
open protection of a great national industry,” is attracting new
capital into the freezing trade, although I believe it is held
that only public companies, and those which submit a very do-
tailed statement of their finances to the Government, can share
in the guarantee.

With or withcut the bounty, and with or without apparent
profit, the continual increase from the Plate ports is a feature we
have now to reckon with as regards this form of competition.

Of the vessels engaged in the Argentine trade nine are
chartered by Messrs. Sansinens; the other importers having
four or five apiece. The fleet now employed has a carrying
capacity of at-least 347,000 carcasses, and, allowing for the
usual number of voyages made, it should be able to carry over
s million sheep a year. This figure has been very closely ap-
proached in 1888. The time occupied is from 30 to 35 days,
and the present cost of freight, so far as that can be made out,
seems about 1d. per 1b. Assuming that the cost of freezing and
packing, and selling here, could be reduced to another penny,
there would remain whatever was earned over 2d. per lb. to
divide between the grower and the importing company.

COMPARISON OF PRICES.

No record of the development of the trade would be com-
plete which omitted a comparison between the course of prices
of our own mutton here and the frozen arrivals over the period
since the new imports were developed.

As a matter of fact, the highest reported prices for any
frozen meat were those of 1883, when British mutton too was
high. New Zealand lamb, at its highest level in that year,
fetched 9d. a pound in London, and ordinary mutton 8d.; but
the range was great, for the lowest recorded values of the same
year—43d.—are only 1d. above the present level. The follow-
ing quotations, taken for the first four items from the records of
the New Zealand Loan and Mercantile Agency Company, may
show the relative course of average prices per 1b. throughout the
last six years for the best description of each of the following
grades of mutton, placing prime Scotch and English at the head
of the list for contrast :—
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Occasional accumulation of stocks has often caused uneasi-
ness to the importers, for charges for storage are a matter of
importance. The record of so great a stock as 99,000 frozen
carcasses awaiting purchasers at one time in London in October
1885 was regarded as alarming to the trade; but much larger
stocks have occurred since then. June 1887 acknowledged an
accamulation in London of no fewer than 200,000 carcasses;
a fortnightly stock-taking rarely showed less than 110,000
throughout that year, and for only about one month in the
entire year was the stock here under 100,000 carcasses.

Still more embarrassing was the position when 1888 opened,
as it is said there were then 140,000 frozen sheep. Despite a
growing importation, there do not seem to have been equally
heavy unsold accumulations at some later dates, but that remain-
ing at the end of December was larger, 191,000 carcasses. Prices
showed a rise of considerable importance in summer—the July
level being 43 per cent. above January; but this was followed
by a steady decline in the later autumn and winter, so that the
year ended with prices very nearly as low as when it began.

Quoting in stones of 8 lbs. from the valuable circulars of
the New Zealand Loan and Mercantile Agency Company, and
throwing the data into tabular form, a good picture may be
obtained of the course of values, and of the conspicuous difference
displayed in the relative firmness in price of the best home
mutton over that of mutton from abroad, which, as usual, fell
towards the end of the year. (See Table on page 236.)

At the commencement of the year 1888, the mild weather
of January was believed to have retarded the frozen sales, and
prices drooped, the country markets keeping a higher level than
London. A month later both these features were reversed:
a slight rise took place in London, while country prices re-
mained stationary. A concentration of frozen supplies in fewer
hands than usual in March promoted a further rise in New
Zealand imports ; but the River Plate mutton, of which supplies
were plentiful, remained cheap. May again saw a check in
value. At the end of six months the London stocks were down
to 90,000 carcasses, and the rate of consumption was apparently
rising ; the arrival of the ¢ Selembria” with a cargo of 24,000
damaged,and in part jettisoned,apparently helped a revival,which
caused prices to touch a higher level than had been reached since
the middle of 1886. The stocks were reduced to some 40,000
carcasses in August, and 5d. and 5}d. per lb. were the prices
quoted. The usual antumnal arrival of Dutch mutton once
more sugmented supplies, and the frozen trade, sensitive as it is
to the smallest competition in the lower grades, again dropped
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from the middle of October to the year’s end, when the value
of prime New Zealand mutton was once again 4d., the price of
the River Plate sorts falling to 33d.

The monthly fluctnations of arrivals of fresh mutton deserve
to be studied, not only to trace the effect which the rivalry
between Continental and other supplies has on the frozen meat
prices, but as a possible guide to our own flockmasters in
search of any cause of price fluctuation. I therefore indicate the
monthly course of the past three years’ trade by the Table
printed on page 237.

These sketches of the course of values and supplies show
how slight an incident prevents importers realising their hopes.
They show, too, if read with the tables of price, or if the curves
in the diagram on page 284 are studied, that there is practically
no competitive action between the frozen imports and the
highest qualities’of Scotch or English mutton. With all the
lower grades they undoubtedly compete, and the wide gap be-
tween the maximum and minimum of prices is rendered wider.

So far as the trade has developed, it has manifested a staying
power, while its local promoters have shown a persistency, and the
shippers and inventors an ingenuity, which warn the English
farmer he must not disregard the chance of its expansion. But
the history of the trade and of the traders suggests little risk
of frozen mutton materially affecting the value of high-class
stock here. The inevitable moral to be drawn is a very old one—
the essential permanence of the market for good native mutton,
but the growing risk of lowered prices for any inferior produce.

After what has happened in the way of cheapening the
processes of distribution, and reducing the cost and time of
carriage, it would, of course, be idle to assume that the currents
of international competition in mutton to be considered in the
future will be the same as in the past, or that no new changes
can be looked for. Over the whole world’s surface sheep are
decreasing where men are plentiful, and increasing where they
are scarce. In the long run some will find the means to adjust
the supply to the demand. A surplusin one country, or an in-
creasing deficit in another, may derange any forecast.

It was said once, I believe, in Australia that perhaps China
or Japan might welcome an import of frozen sheep, but I am
unaware of any reliable figures which would throw light on such
a possibility.

Looking to the success of the New Zealand flockmasters
in developing their export trade, I suppose I ought not to over-
look a somewhat vague proposal to find some foreign outlet
. for their mutton elsewhere than in catering for the wants
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of the mutton-eating people of Britain. A story was pre-
valent two years ago that California had been invaded, despite
her own 6,000,000 sheep, and that the frozen produce of the
New Zealand pastures was actually selling in the streets of
San Francisco. How the venture ended, if it was ever seriously
made, I am unable to say; but rumour stated that in the con-
tract for the mail service between San Francisco and New
Zealand the steamers employed should all be fitted with re-
frigerating chambers. Perhaps the now ordinary use of these
appliances for the preservation of the ship’s own provisions was
magnified out of its true dimensions.

It should also be mentioned that frozen mutton from Texas
reached London in January 1887, there being at least one ship-
ment by the “ Rowena” from the port of Galveston. The car-
casses, however, were of a thin, small, merino type, and only
4,500 in number. As they sold for 3d. to 3id. per lb. only,
although described as in good condition, this would not appear
to be exactly a favourable reception for a new trade; and though
I have heard it declared that the shippers of the Antipodes
must not regard it as impossible that large Texan competitive
imports may be received in the near future, I have seen no
reason to expect realisation of the prophecy. Nor could it be
easy to reconcile the anticipation with the reports of the Agri-
cultural Department at Washington, which show so heavy a loss
of sheep in Texas that the stock of that State diminished by
over 40 per cent. in only four years—a far more serious retro-
gression than even that noted in the older European countries,
and most certainly not a basis on which one would natarally
found an apprehension of a serious competitive trade in mutton.

England has heard, however, suggestions that another of
her own colonies may yet send home mutton as well as wool.
And if the future has in store an extension, not only of
material wealth and growing flocks, but of energy and enter-
prise in the large and, up to a recent date, rather neglected
area of our South African territories, more may yet be heard of
the proposal to start a frozen meat trade at the Cape of Good
Hope. The plan has never, 1 believe, taken definite shape, but
it was mooted some time back. The Cape alone, no doubt, con-
tains over 11,000,000 sheep; Natal had, in 1885, half a million
more; and there has been ascribed to our neighbour in these
parts, the Orange Free State, a flock of over 5,000,000 merinos.
There is here, at all events, some material to ship from, although
scarcely of the quality which would be likely to meet much
demand in London. The need of some sort of return freight for
vessels trading to the Cape was counted on to give an impetus
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some day or other to the project, which assumed as its basis a
rate for shipments at 1d. to 1lid. per lb., were a beginning
to be made by way of experiment with from 10,000 to 12,000
sheep annually.

It is hardly likely that such mutton as these regions produce
would be welcome here. But, in the face of the story I have
given of the growth and changes of the frozen trade in the last fow
years, it would be unwise in a general survey to overlook at
least the possibility of seeing some day, if not now, a competition
started in directions in which for the moment it is hardly pos-
sible to imagine the existence of a profitable trade.

X.—Vazrieties of Wheat and Methods of Improving them.
By HENRY EVERSHED.

THE oldest samples of English wheats are, I believe, those which
Sir Josepl Banks collected early in the present century, and
which are now under the charge of Mr. Carruthers in the
botanical department of the Natural History Museum at South
Kensington. In addition to a few foreign varieties the collection
consists of wheat received from various parts of England, and
especially from Kent, where Sir Joseph Banks had an active corre-
spondent.! 'The foreign sorts of wheat were probably grown
experimentally, and with regard to the rest several of them
bear the names of existing varieties, which have since been
cultivated, apparently without much change in some cases,
while in others they have been modified by selection. Rivett
or cone wheat is probably the same now as it was in the last
century, and we may conclude from its vigorous and productive
habit that it has not degenerated.

In writing an account of cultivated wheats, one would
naturally desire to treat of their origin, to designate the leading
sorts, and to describe the varied characteristics of the grain
and straw, the hardiness, habit, and prolificacy of the plant, and
the soils and particular condition of the soil that are most desir-

' The red wheats from Kent are Brown Wheat, Cobham Brown, Clarke's
Wheat, White Straw Brown, Bland’s Imperial Brown, Sicilian Wheat, Blue
Chafled Rivett without awns, and White Chaffed Rivett with awns. White
wheats from Kent are Brown Strawed White, Eltham Hoary White, Hedge °
Wheat and New White ; other sorts from other districts are Berwick White,
Berwick Red, Essex White, Essex Red; and four other sorts from Essex.
There are also samples of Taunton Dean, Italian, Hamburg, American Red,
%)Vl;]ck’s Bill from Oxfordshire, Windsor Wheat, Spring Wheat, and Pollard

eat,
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able for each sort. Nursery, for example, is a good sort to follow
a sheep-fold ; and—to mention another case in point-—a large
grower of Velvet Chaffed White remarked, *“ I never sow it after
clover.” Those who did so, in the fen country, where this
gentleman farmed, paid the penalty of their inexperience by the
blighting of the crop. At the commencement of this short paper
I wish to state that its object is solely practical. It will be de-
voted almost entirely to the varieties of wheat, to their behaviour
under varying conditions of treatment and climate, and to their
improvement, from an agricultural point of view, by various
methods, and especially by cross-fertilisation.

The history of the leading wheats, their breed and parentage,
and by what title they gained their prominence, would prove
exceedingly instructive. Unfortunately, however, for that part
of my subject, few of them can boast of a history extending
more than a few years back, and sometimes the records do not
run back ten years. I asked the origin of a wheat which its
introducer believes to be by far the most productive wheat in
the world, yielding more per acre and having heavier grain
and taller straw than any other wheat on which the sun ever
shone. It was discovered in a valley in the south-east of
Europe, and was brought to England five years ago. This is a
fair illustration of the origin of most of our best sorts.

But although the origin of our wheats is obscure, the most
important part of their history—the value of the crop which
each sort yields under given conditions—still remains to be dis-
cussed, and this is a part of my subject which has always excited
keen interest at every market table, as well as in the pages of
this Journal. The very first article, from the pen of Mr. Pusey,
in its first volume, issued in 1839, commences with a statement
on the importance of the wheat crop. This is a point which
in passing may be at least alluded to for the sake of showing
the importance of adding, however slightly, to the yield of the
annual crop of wheat by the introduction of improved varieties.
Mr. Pusey stated that the annual growth of wheat in England
and Wales was estimated by Mr. MacCulloch at 12,350,000 qrs.,
worth, at 50s. per qr., nearly 31 million pounds sberhnc The
present annual growth in the United Kingdom does not, exceed
9 million grs. ; but, as the crop is still held to be indispensable
in the corn-growing districts, and still covers two million four
hundred thousand acres, it is not surprising that at each re-
curring seed-time, in every market where seed-wheat is on sale,
farmers are found eager to obtain the best and most productive
varieties. It must be satisfactory to the members of our Society
to be reminded that it has, times out of mind, lent itself to the
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improvement of the leading cereal, either by the offer of prizes
for the best sorts and samples, or by means of innumerable papers
descriptive of the several varieties, of the methods which have
been adopted for raising new sorts, and of the competitive trials
by which their relative value has sometimes been tested.

In the first volume just referred to, the first hundred pages
following Mr. Pusey’s paper include an article by Mr. John
Morton on the “ Relative Values of several Varieties of Wheat,”
and another by Colonel Le Couteur-—a prize essay—* On Pure
and improved Varieties of Wheat lately introduced into Eng-
land.” Mr. Morton had made some trials on sixteen of the
most commonly planted wheats—such as Old Red Lammas,
Golden Drop, Hunter’s Wheat, Thick-set Suffolk,White Taunton,
Talavera, Red and Blue Cone—with a view of ascertaining their
relative value, hardiness, and other qualities, and of effecting an
inprovement in the best of them. Commencing his experiment
in November 1837, he planted the seeds at equal distances in
adjoining plots, with the help of a dibbler invented for the
occasion. Specimens, in the straw, of each of the varieties were
laid before the Society, at its old address, 5 Cavendish Square,
and the results of the experiment—showing the number of ears
and the weight of the grain, straw, and roots produced by each sort,
with other particulars—were carefully tabulated in the published
article. The seed sown was partly selected ‘from specimen ears
and partly from samples, care being taken that the seed from
each sort should be the best and plumpest that could be ob-
tained. Not only the hardiness of the plants, but the spreading
of the stems, technically called tillering, was noted with pre-
cision; and this, I think, shows Mr. Morton’s appreciation of
a characteristic which is sometimes somewhat inconveniently
developed, for I have known a variety of wheat supplied by its
“ improver " at a high price per bushel, and sown thinly on that
account, which tillered and tillered till the whole field was as
green as a pasture, but the energies of the plants were so wholly
given to tillering that they failed to produce a single seed stem.

Mr. Morton stated further that the following wheats proved
the hardiest : Thick-set Suffolk, Hickley’s Prolific, Silver Drop,
Hunter's, Golden Drop, and Blue Cone. The following were
the most delicate: Egyptian Cone, Red Straw Lammas, Red
Cone, and Talavera. The following took an average position in
regard to hardiness: Old Red Lammas, Ten-rowed Prolific from
Lincolnshire, White Taunton, Scotch White, and Hereford
White. The property of tillering was possessed in the greatest
degree by IRed Straw Lammas, Red Cone, and Old Red
Lammas; and in the least degree by Ten-rowed Prolific,
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Egyptian Cone, Hunter's Wheat, Thick-set Suffolk, Hickley's
Prolific, Blue Cone, Silver Drop, and Golden Drop. The most
valuable crop, alike of grain and straw, was yielded by “a red
wheat ” from Cirencester ; but Thick-set Suffolk was not far
behind. Golden Drop was good in both respects, and Old Red
Lammas nearly as good in grain, better in weight of straw.
Hunter’s did badly in grain and straw, and Talavera did only
moderately, although in Surrey I have known it in some years
excel all the corn on the farm, being early at harvest, very
superior in quality, and productive, on sound land, in a good
climate. ,

I may remark on this very interesting experiment, that
although some of the leading characteristics of a variety may
be ascertained even by a single trial, its suitability for particular
soils and climates, and its behaviour under different kinds of
culture, or in succession to the various crops of the farm—
clover, folded turnips, mangold, or potatoes, with the varied
tilths they leave behind them and the several degrees of fer-
tility—can only be ascertained by a series of many such
experiments as that which has just been recorded.

Among the varieties grown by Colonel Le Couteur, by far
the most prolific was his own Talavera, introduced by him from
Spain in 1830. In his work on wheat he described this famons
sort as having been raised by him from a single grain, and as
proving invaluable where it 18 adapted to the soil and climate.
In trying this wheat against several others he sowed it on
February 3, 1838, drilling 3 bushels per acre, and the crop
ripened early and yielded 52 bushels per acre. In that season
a Scotch farmer reported that Talavera from the Colonel’s farm
in Jersey was nearly ripe on September 12, and that he did not
expect any return whatever from any other sort of wheat owing
to the lateness of the season.

I am able to state that a selected strain of Talavera was for
many years a favourite sort on the farm of a near relative in
Surrey, in a district where only white wheat is grown, Chidham
being a favourite. It was frequently sown in February; but
that was in a soil and climate where wheat was commonly sown
in the latest winter months. Talavera was not, with us in
Surrey, more liable to disease than ordinary white wheats, and
it yielded a fine, clear, white straw, suitable for plaiting. Colonel
Le Couteur says that the chaff of Talavera adheres to the ear with
such tenacity that more of it remains on the ear after thrashing
than in any other variety. In M. Henry de Vilmorin’s great work,
Les Meilleurs Blés, Talavera is described as a wheat of super-

fine quality both of straw and grain, as well as a free tiller,
B 2
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buat it has proved scarcely hardy enough to bear the cold of
the neighbourhood of Paris. M. de Vilmorin speaks of a wheat
which has been introduced into the valley of the Loire under
the name of Australian wheat, which appears to be allied to
Talavera. It should be borne in mind that several of the older
wheats present a variety of forms. Talavera and Chidham, each
alike, exist in several well-marked varieties, each of which pro-
bably owes its departure from the original type to changes
induced by the environment of the plant. It does not appear
that climate alone is sufficient to induce considerable and per-
manent changes, but climate and soil together may do so. It
can easily be understood that some of the French and English
wheats which have been introduced into Australia may have
become naturally modified in their new home, and that some of
those very numerous varieties of European wheat which are now
sown in the United States may involuntarily produce new
varieties even without artificial selection.

Another sort tried by Colonel Le Couteur was the White
Downy, or Hoary—the * Velouté ” of the French, believed to be
the same as that described by Boys, in his Gencral View of the
Agriculture of Kent, as the “ Hoary White,” or ¢ Velvet Ear,”
a sort said by that author to have been once much prized by the
millers, but lost at the time of his writing. In the Jersey ex-
periments it was second best, yielding 48 bushels per acre, and
2,402 lbs. of finest flour with 4,557 lbs. of straw, as against
2,485 lbs. and 5,480 lbs. in the case of Talavera. In all pro-
bability this is very similar, if not quite the same, as the variety
described by that excellent authority Mr. Raynbird, of Basing-
stoke, a8 Velvet-ear, Woolly-ear, Fluff, or Rough Chaff. This is
a favourite wheat in the south and east of England, where on
fine wheat soils it produces good crops of semi-transparent white
grain, yielding flour of the first quality. On rich loamy land it
proves a reliable variety of wheat alike for quality and quantity
of produce. France and the Channel Islands still come to
England for the seed of this wheat. Among its sub-varieties are
¢ Thick-set Rough Chaff,” with an ear resembling ¢ Square Head”
in shape, and with short stiff straw; ¢ Long-ear Rough Chaff,”
“ Rough Chaff Talavera or Malaga,” a very early kind, and the
“Golden Rough Chaff.” Mr. Robert Hewitt has successfully
improved this wheat by selecting the best ears and growing no
other sort on his farm. He reports it to be an carly variety,
which he has observed to be less liable to blight than other sorts.

Colonel Le Couteur thought that Chidham, a white wheat
of high quality, grown on fine and fuvourable soils in Surrey and
elsewhere, is identical with the sort called in Berkshire Trump,
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in Essex Hardcastle, in some counties Old Suffolk, and in Scot~
land Hunter's White. About twenty years before the expres-
sion of that opinion Mr. William Trumper raised the sort called
shortly Zrump, taking the original ears from a field of wheat in the
Thames Valley near Windsor. It certainly resembles Hunter's
White, though it is not identical with it. Vilmorin describes
it as a very productive wheat, with a handsome grain, plump and
heavy, a sort not subject to disease, and preferring kindly soils
a little calcareous. The straw is long, and it is rather liable to
become laid. It ripens in good time, provided it is not sown too
late in autumn. The quality of the grain is as good as its
supposed alliance with Chidham would lead us to expect. Like
Chidham, it is not widely distributed, though well known in the
south of England.

Hunter's Wheat was discovered and propagated by Mr.
Hunter of Linefield, near Dunbar, eighty years ago, and it
shows its northern origin by its hardiness. Of all the white
wheats it is the least sensible to cold, and this character,
together with its good vield and superior quality, lias won for
it high estimation in the colder parts of I'rance. The grain
is scarcely so long in shape as that of Trump, and may be
recognised by the small or pointed ends. It has long straw
like Trump, and its general characteristics would lead us to
place it in the same group with that wheat and with Chidham.

Vilmorin says that many distinct varieties of wheat pass
under the name of Chidham. The true Chidham is a pro-
ductive wheat in kind soils in Surrey, Sussex, and Kent.
The straw is rather below the average height, the ear is
usually well filled with grain. Its quality is first-rate, and it
keeps up its reputation in its own districts, where, as a rule,
only white wheats are grown.

Hardcastle is another good old sort which has for a long
period held its own. In the trials of seed wheat reported by
Mr, Carruthers (Journal, 1881) Mr. James Long’s selection
of Hardcastle received a silver medal for superiority of pro-
duce, and Messrs. Carter received a similar honour for red
wheat. Hardcastle has large ears, white and heavy grain,
abundant straw, and great constitutional vigour, which secures
its freedom from blight when other sorts suffer. It is not
surprising that Mr. Charles Howard should have written, “I
now grow nothing but Hardcastle, or Hardcastle and Browick
mixed, which do well together. There is no better variety of
wheat.”

There 1is, however, no best sort of wheat for all soils alike,
and in some neighbourhoqds white wheat does pot succeed,
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while in others only the most healthful and vigorous wheats
are capable of withstanding the special diseases which attack
the crop. Mr. W. C. Little's Report on Wheat-Mildew
(Journal, Vol. XIX. p. 634) is in this direction specially in-
structive. There is an old-established wheat, he tells us,
which in the fen country is called the * Anti-Mildew” wheat.

Mildew is a prevalent disease in the fens, and no doubt
every kind of wheat mildews there sometimes; but the hardy
kind just named is supposed to have a greater power of
resisting disease than any other sort. [Rivett, or cone wheat,
is also rarely attacked, as any one who, like myself, has farmed
in Essex might expect: since in that county, where it was in
high favour in the halcyon days for heavy land and corn-
growing, it was often sown on land that was hardly in con-
dition for a crop of the better sorts. On account of its stout,
stiff straw and heavy beard it was called “large” wheat, all
other eorts going by the name of “small,” and high farmers
were fond of sowing it as a second wheat crop after the other
sorts. Tiptree was always well charged with manure, and at
one period Mr. Mechi was fond of proclaiming his success in
the growth of two crops of wheat in succession, ‘small”
wheat the first year and ‘“large” wheat to follow, the latter
often yielding six or seven quarters per acre. The excellence
of this advice was dependent on the superior constitutional
vigour of Rivett wheat.

Mr. Little also mentions that Talavera, on the other hand,
was regarded in the Fens as peculiarly susceptible to mildew,
and that Velvet Chaff, Rough Chaff, or Hoary White, is be-
lieved to be a dangerous wheat, especially when it follows a
clover ley.

Other sorts mentioned by Mr. Little as being most sus-
ceptible to mildew are Scholey’s Square Head, Golden Drop,
Nursery, and several sorts of white wheat; while Rivett,
Lenny’s White, Browick, and Red Chaff White were compara-
tively safe. Sir J. B. Lawes had observed Fen wheat suffer-
ing from mildew when his own was free from it, and he
attributed this to the want of available mineral food in the
soil. Under these circumstances it can readily be understood
that ammoniacal manures might increase the evil. On the
thin chalks both of Hampshire and Kent nitrate of soda,
which is sometimes the only necessary manure on clays and
greensand well stored with minerals, is avoided with full know-
ledge on the part of all experienced farmers that even small
dressings of this manure increase the tendency to mildew. A
plant improver can hardly be expected to produce a cereal
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capsable of withstanding cold, wet, poverty, starvation, and over-
luxuriance ; he cannot work miracles, but it is marvellous what
he can do.

Spalding has been sometimes described as the best of all
red wheats, which has repeatedly produced 8 qrs. per acre in
Norfolk, Suffolk, Lincolnshire, and other counties. Its ears are
large, the grain bold, and the straw tall, strong, and stiff.  All
we know of its origin is the story of its first appearance, when a
farm-labourer named Spalding discovered it while wielding the
flail in his master’s barn at Barningham, Suffolk. Observing a
few remarkably fine ears in a sheaf he had opened, he saved the
seeds, planted them in his garden, and saved the produce for
three years, when he sold his whole growth, and the first crop
yielded more than 8 qrs. per acre. Spalding’s work as an im-
prover is similar in its character to that of many others, though
the productive habit of the wheat certainly makes this a con-
gpicuous example of what may be done by the selection of ears
on which nature has set a favourable stamp.

The well-known Browick Red Wheat resembles Spalding, and
has received improvement under the care of Mr. Banham and
others. The good points of this wheat are its vigorous character
and productive habit, and its tolerance of cold clays and gravels
where few other sorts would thrive., It should be sown early,
that is, in October.

Mr. Scholey’s Square Head has become a very popular and
widespread wheat. In fact it is a fashionable sort, of which it
may be said that it was selected for its merits by a tenant-farmer,
and has not been subjected to artificial treatment. Mr. Scholey
found the parent ear of this variety in a garden wheat plot near
Goole, Yorkshire, and propagated it. The crop of 1867 pro-
duced 81 bushels per acre, weighing 63 lbs. per bushel. Mr,
Scholey tried his selected against other approved varieties for
geveral years, and in 1873 he sowed against it the best seed of
Kessingland Red, Rough Chaff White, Hunter’s W hite, Golden
Drop, Browick Red, and Mr. George Hope’s Fenton, and it beat
them all. As Browick was a very favourite sort, he had already
tried it agsinst Square Head every year for the previous
five years, and his own sort had always proved the most pro-
duoctive, sometimes to the extent of more than ten bushels per acre.

Mr. Scholey had made repeated selections, always beginning
with the produce of a superior ear. His wheat possesses a short
club ear—the spikelets standing close together—and short stiff
straw, and stands up well on rich well-farmed land, when most
other kinds become laid. The ear is well filled, and develops
both at top and bottom, where many varieties are deficient.
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The straw varies in length from about 4 feet 3 inches to about
5 feet, according to the quality and coundition of the land. Stand-
ing well it retains its brightness and quality, and can be con-
vemently reaped by the self-binding harvesters. The Square Head
has the merit of being approved by millers for the superior
* quality of the flour, and of ripening early. It should be cut
when the straw is rather green. It may be safely cut when the
ear and about two feet of the upper part of the stem have assumed
a golden hue.

Improved Square Head Wheat will be found in all parts of
the country where red wheat is grown. It has been mentioned
to me as a leading sort by correspondents in many different
counties, from the wheat-growing districts of Scotland to the
south coast.

Burwell Red, which had its origin in a village in Cambridge-
shire, is similar to Red Lammas, Clover Red, and Old Kent Red,
and deserves to be ranked as a first-class variety. It is particu-
larly in favour on some of the chalk and oolite hills, where it
enjoys the reputation of being hardy and prolific, and of producing
an abundant crop of long straw and a superior sample. An in-
formant states that at Burwell, in thrashing the grain with the
flail, it was a general practice to open the sheaves and search for
the best ears for the purpose of obtaining stock seed.

Among many other well-known sorts, Nursery ranks as the
best of the red wheats for the superior quality and weight of the
grain. No English wheat stands higher with millers. It is
esteemed as the best variety for sowing after a root crop, and for
sowing in the later months of winter, in January and February,
in those districts where such late sowing is resorted to.

There are numerous wheats bearing different names which
are merely synonyms; and many other kinds which have been
distinguished by separate names exhibit a very close family
resemblance. Vilmorin’s Cataloque Synonymigque des Blés will’
contain, when issued, a very complete list of these synonyms
and close resemblances; and Les Meilleurs Blés has also much
information on the same subject. An extended list of synonyms
woulid fill many pages, and would only be suitable in an elaborate
memoir on wheat. I am, however, enabled by the kindness of
M. H. L. de Vilmorin to introduce here a few characteristic
examples, which will perhaps suffice.

Taunton Dean is an old and noted wheat, and the best of
several varieties which closely resemble a popular wheat of
France and Flanders, described in Les Meilleurs Blés as Blé
Blanc de Flandre. It has white straw, straight, strong, and
sufficiently tall, an ear almost square—that is, of equal breadth
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whether looked at in face or profile—slenderer towards the top
than at the more compact base, with a long grain, full and
stout, very white and thinned off at the ends. The same marked
characteristics appear in seven or eight French wheats, and in
our own Hopetoun, Pearl White, Silver Drop, and White Kent.
White Hunter and Trump belong to the same section, as well as
Mr. Shirreff’s Mungoswell Wheuat, derived from a plant which
he selected in one of his fields in 1813 for its vigorous appear-
ance, Hopetoun being a similar selection of Shirreff’s from an
adjoining farm. '

White Victoria is another very important wheat, classed by
Vilmorin in the same section as the above. It bears a close
resemblance to Red Chafled Dantzic, and was probably imported
from Dantzic into this country. Its popularity is proved by
its numerous synonyms, and by the fact that several seed-mer-
chants have adopted it, each of them bestowing upon it a name
of his own choice. According to Vilmorin, Lawson called it
in 1858 White Swan, others have named it Prince Albert, Prince
Allert White, Oxford Prize White, Normandy White, Champion
Prize White, Challenge, Mold’s Ennobled White, Hereford Wheat,
Jersey Dantzic, and so on. In the International Exhibition
of 1851 it appeared as Australian White Wheat,

The next example is a course strong wheat, of totally different
character from the last, bearing as its chief English name that
of Kessingland. It was also named by Mr. Rham, in 1836,
Essex Red Wheat ; by Mr. Hallett, Hallett’s Pedigree Nursery ; and
it appears in Lawson’s list, in 1857, as Woodley's Superd, and else-
where as Haigh’s Prolific. In France its principal name, among
at least a dozen, is Victoria d’Automne. It has tall, stout, and
very hollow straw, furnished with numerous large leaves, a big ear
flat and broad, glumes fantailed, often bent, rarely white, almost
always salmon-coloured or tawny. The grain is reddish yellow,
large, oblong in shape, and full. This variety is largely grown
in England, and is well suited to rich, sound, and well cultivated
soils, and climates that are exempt from severe frosts or excessive
heat. Few sorts of wheat yield heavier crops of straw and
grain, provided the land is well farmed. It should be sown in
good time in autumn. It commences its growth more promptly
in spring than many kinds of wheat, and even before the appear-
ance of the ear it can be recognised by the length and large
size of the leaves.

Mr. Shirreff’s Square Headed Wheat is the representative of
an important group largely grown in England, Scotland, and
the Continent. The wheats of this class have white straw,
short, very stiff and upright. The ear is square and compact,
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and furnished with short straight awns at the point. The grain
is yellow or reddish, middle-sized and full. A leading character-
istic of Shirreff’s Square Headed Wheat is its hardiness. It rarely
suffers from the prolonged cold or the frosts of spring, an
exemption which is no doubt partly due to its slowness in
commencing growth at that season. The short, stout straw is
well able to support the stout ears of this variety, and there
is probably no other kind of wheat which is so little
liable to become laid. Its qualities specially adapt it for
resisting the evil effects of a humid climate, and its popularity
in this and some other countries, especially in clay soils, is not
therefore surprising. In such a variety a number of synonyms
might naturally be looked for, and accordingly we find among
several other French and English wheats closely resembling it
Scholey’s Selected Square Head, Webb’s Selected Square Head,
and Clover Red Winter Wheat.

The wheat called Thickset, from its close and compact ear,
is classed in Vilmorin’s Catalogue Synonymique des Blés in the
same section as the above, There are several synonyms in
French and English, and the name of Mr. Samuel Hickling, of
Carston, Norfolk, seems to have been placed at the head of the
list, in consequence of his having discovered or selected this
wheat in 1830. It does not yield well in cold or tenacious
clays, and, although it was held at one time in high favour in
Norfolk, it has for some time past been supplanted by Square
Headed Wheat. A defect in Thickset Wheat is that the spikelets
at the top of the ear break off easily in thrashing, and cannot
readily be separated from the sample.

White Wheat of Hungary, having a compact ear, white grain,
and very stiff straw, is similar to Lawson’s and Le Couteur’s
Archer's Prolific and Club, which has been introduced into
France, and is now largely cultivated in the light calcareous
plains of the central part of that country, where the climate is
dry. It is not liable to rust nor to become laid; but in strong
golls it does not find the conditions that suit it. The same
wheat appears in the catalogue of an English seed-merchant as
Selected Hardcastle; and a closely allied and excellent prolific
sort, called Roseau in France, was exhibited by Mr. Webb at
the Great Exhibition of 1851 under the name of Free Trade
Wheat; while another family connection is known across the
Atlantic as Canadian Winter Flint Wheat. Another sub-variety
of the same wheat, with a larger ear, is described in various
lists and catalogues as Big Club Wheat (of Oregon), Little Club,
White Club, Oregon Wheat, Ostend Wheat, Chili Whea!, and
Thibet Wheat,
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In another section we have Prince Albert Wheat, or Albert’s
Red, Oxford Red, Clover Wheat, Novthampton, Huntley's Prolific,
Red Talavera, Chancellor's Red, and so on. The typical cha-
racteristics of this family are stout, tall straw, very leafy and
stiff, grain red or yellowish red, rarely very plump. The cap is
long, and the sets of grains are large and fantail-shaped. It is
a wheat suited to rich deep land, productive of grain, and still
more so of straw,

The last variety to be noticed here is Scolch Red or Blood
Red, called also Golden Drop and Prolific Red, and honoured by
geveral seed-merchants with their own names as a prefix. The
straw is of moderate length, strong and flexible, and often
violet-coloured below the ear. The ear is red-brown, of a fair
length, slightly flattened, and, to mention one of those slight
characteristics by which different varieties can be detected, the
awns of the glumes are short and turned inward. The grain is
full and heavy, red or reddish yellow, or divided into two equal
parts, one red, the other yellow. The cultivation of this ex-
cellent variety seems to have originated in East Lothian; but
Grolden Drop is now widely grown throughout the whole country,
being hardy, of good quality, and not liable to become laid.

In treating of the principles of wheat improvement and the
methods of obtaining new varieties, I feel bound to describe
Major Hallett’s system of enlarging the ear and grain by thin
seeding. In a paper ¢ On Pedigree in Wheat as a Means of
Increasing the Crop” (Journal, 1861, p. 3871), Mr. Hallett
lays down the following axiom : “ Of the grains in the same ear
one 18 found greatly to excel all the others in vital power.” Consider-
ing the slow steps by which the wheat plant has usually either
“ progressed,” from the cultivator’s point of view, or suffered
retrogression, it seems a somewhat startling proposition that
one grain in an ear should in any respect ‘ greatly excel” all
the others. Mr. Hallett states that in 1857 the original ear
which he sowed for the sake of discovering its best grain,
which he purposed making the parent of a pedigree breed of
wheat, measured 43 inches long, and contained 47 grains. The
following year the best ear of all those produced by the 47 grains
measured 6} inches long. It contained 79 grains, and the best
plant that year yielded 10 ears.

It seems to me most important that wheat-growers should
clearly understand whether there is a system of plant-improve-
ment which admits of the doubling of their crop within a few
years, or whether, on the other hand, Mr. Hallett and others—
the propagators of enlarged ears—are misled as to the real value
of the structural enlargements they rely upon. I propose, there-
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fore, to relate the history of the successive enlargements of the
pedigree wheat during three more years. In 1859 the finest ear
measured 74 inches, and contained 91 grains, and the * finest
stool ” yielded 22 ears. The year 1860 was wet, and we are only
told that the “finest stool ” yielded 39 ears. But in 1861 Mr.
Hallett tells us that the finest ear measured &% inches and con-
tained 123 grains, while the finest stool yielded 52 ears. *'Thus,”
the experimenter adds, “ by means of repeated selection alone,
the length of the ears has been doubled, their contents nearly
doubled, and the * tillering * power of the seed increased three-
fold.”

*  This is certainly very rapid progress, and aswe are told that
the enlargement of the ears did not have the usual effect of
reducing the number of stems, the crop of 1861, allowing for
the enlargement of the grains, ought to have been increased
three-fold as compared with that of 1857. In point of fact, it
was increased from between 32 and 36 hushels per acre— the
customary yield—to 54 bushels per acre.

It is a curious circumstance that the original ear of the
pedigree wheat appears to have been Kessingland instead of
Nursery, as the originator had intended. Several growers who
can never have heard of M. de Vilmorin's Les Meilleurs Blés have
pointed out the exact resemblance of the pedigree wheat to the
coarse sort just named ; while we read, in confirmation of their
opinion, in the above-named work of authority: ¢ Hallett’s
wheat has all the characteristics of Kessingland and none of
those of Nursery.”

I think it will generally be admitted as a sound principle in
the improvement of wheat that the plant should be subjected to
ordinary conditions, and that the enlargement of the ear by leaps
and bounds must have been due to thin seeding. Mr. Hallett
planted his grains ‘ twelve inches apart every way.” I shall not
follow him in his elaborate account of the practice and advantages
of thin seeding, of the 934,000 ears per acre produced on one
side of a hedge from 6 pecks of seed, while on the other side 4%
pints per acre produced more than a million ears. If anything
can be regarded as having been satisfactorily proved and settled
in agriculture it is the fallacy of excessively thin seeding. This,
however, is not my subject, and I only refer to it because Mr.
Hallett claims to have imparted to his wheat an increased vitality
by that method. ¢ The vital powers of the different grains of
ordinary wheat are,” he says, “ very unequal. But by repeated
selection, commencing annually with a single grain, the vital
power becomes equalised in a very remarkable degree.” Each
grain, he asserts, gaing immensely in constitutionsl vigour, the
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tillering powers of the plant are enormously increased, and the
ears become enlarged and more uniform in size. Even so long
ago as 1860, when the pedigree was short, Mr. Hallett claimed
a crop on 698 square feet, at the rate of 103 bushels per acre;
and, if no flaw existed in his theory, there seems no reason
why twice as large a crop might not have been long since
attained.

Writing in 1861, Mr. Hallett was unaware that his giant ears
had already reached their maximum ; but a letter from him to the
Agricullural Gazette of November 29, 1886, seems to admit that the
ear of 1861 had never been excelled, and that his best record was
still 123 grains in n single ear. I write without the least desire to
depreciate the valueof Mr. Hallett’sexperiments, but it seems tome
that my account of the different varieties of wheat should include
the enlarged wheats, thongh none of them are really new varieties,
bat only bloated specimens of old ones. Thin seeding, which
gives the wheat plants more space both above and below ground,
13 in fact a method of securing high-feeding, and on this point
Dr. Maxwell T. Masters, I'"R.S,, the editor of the Gardenor’s
Chronicle, has been good enough to give me his opinion as
follows : ¢ Starving or feeding would develop luxuriance or the
reverse ; it would not occasion any structural change in kind, but
only in degree.” The Rothamsted experiments on pastures
may be cited in confirmation of this remark.

Any kind of wheat can be made relatively gigantic by thin
seeding in good land; but the result is not a new variety, it is
not even permanently altered, though it is certainly spoiled for
a time. It is significant that none of these enlarged forms have
found favour in the great corn countries. A recent report of the
United States Department of Agriculture gave a list of all the
varieties grown in the States, enumerating 270 sorts. Among
these any variety with a pedigree of four years, and an ear
enlarged by thin seeding and capable of producing from 54
to 108 bushels per acre, might be expected to occupy the leading
position among a shrewd race of farmers whose average of 12
or 14 bushels per acre has brought them for some years past
little or no profit. But the variety having the widest distribu-
tion is Fultz, a red winter wheat, which originated in Pennsyl-
vania, and was distributed in 1871 and since by the Department.
It is named after the farmer who first cultivated it, and it
probably occupies one-third of the area seeded in winter wheat,
producing at least a fourth of all the wheat harvested in the
country. A variety called Mediterranean comes next in import-
ance, and then the Fyfe wheat—named after its Scotch intro-
ducer. A winter wheat named Clawson ranks next, and theser
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four varieties appear to be of more practical importance than all
the others.

No one can doubt that each and all of the characteristics in
wheat which are held to be desirable are capable of being
developed. Several improvers at the present time are making
persistent efforts to produce and fix the various characteristics
of finer grain, better straw, earlier maturity, a more prolific
habit, and so forth; but none of them anticipate rapid develop-
ment in any of the modifications they are endeavouring to
establish.

It must not be forgotten that a carefully protected and
cultivated crop like wheat——as well as other plants producing
seed—exerts a power of self-selection of the ¢ best” grains,
since the most productive ears and grains in every wheatfield
must always produce the most seed. Every bushel of wheat-
seed, therefore, must contain the largest proportion of the most
productive seeds.

As to the result of abnormal enlargements, I saw last year
some giant wheat growing side by side with Hardcastle on
sound, dry land in Somersetshire. It was evident before
harvest that the Hardcastle had borne the cold, wet season far
better than its big-eared neighbour, the straw proving more
healthy and upstanding, I afterwards saw the two crops in
stacks, and I need only say further that the Hardcastle had
produced a good sample which was largely sold for seed, while
the big-eared sort yielded a wretched sample of immature grain.

I may mention here an illustrated article on the spring-sown
wheats of 1873 (Journal, 1874), in which Mr. J. C. Morton gives
fifty pages of reports from wheat-growers. It is an article con-
taining much useful material, and full of information on the
characteristics of varieties. I refer to it for the sake of its
emphatic condemnation of giant wheat, and of the thin seeding
which causes wheat to become gigantic. One of Mr. Morton’s
correspondents sowed some giant wheat at the rate of four or
five pecks per acre on October 1—an early period for the dis-
trict. He reports, “It tillered wonderfully; the ears were of
great length, and the straw three to four inches longer; but the
straw was speckled and unhealthy,and when thrashed, although
there was a much greater bulk of straw, it yielded considerably
less tban that put in in November, at the rate of five pecks per
acre.” It scems unnecessary to offer further evidence of this
sor]z and I will therefore pass to a more agreeable part of my
tas

It has often been asked, “ What is the origin of the new
varieties of wheat?” This is a difficult question. One need
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not hesitate to suppose that some of the old varieties of the last
century collected by Sir Joseph Banks are still represented by
modern offspring of approved merit, which in some cases may
exist under changed names. It is impossible to say how long a
new variety may have been in existence before its discovery;
it may have sprung into being like Minerva from the head of
Jupiter, or it may have been evolved by the slow processes of
change, or it may have been the result of cross-breeding. All
these methods by which new varieties are formed take place in
nature. Who can tell what is going on among the millions of
plants in a wheat-field ?

Dr. Maxwell T. Masters has been good enough to inform
me as to the exact meaning of the term  sport,” referring to a
phenomenon which sometimes occasions the sudden appearance
of a new variety. He states that * a sport is usually understood
to be a leaf-bud or shoot appearing suddenly in one particular
part of the plant, and differing in character from its other buds
and shoots.” The production of side bnds (secondary axes),
usually called tillering, yields .8 number of ears of similar
character. When, however, one of the ears differs from the
rest—if this ever happens—it is a sport. Sometimes the off-
spring of a sport exhibit the same altered character as the
parent ear, and the character proves permanent. This may be
one source of new varieties, but M. de Vilmorin informs me
that no sports have ever appeared in his wheat plots, and there
have been only two cases of natural cross-fertilisation. The term
‘¢ sport ” is sometimes loosely extended to seedling variations.

Selection without cross-fertilisation is another method. I am
not quite sure that any breed of animals can be named whose
improvement has been accomplished without the introduction of
fresh blood. It usually happens that the desired qualities can
be introduced more rapidly by crossing followed by selection
than by selection only. The same physiological law of modifi-
cation applies to plants as to animals, and I am pleased to say
that an improver both of wheat and sheep, who has greatly
modified the latter without cross-breeding, is at the present time
applying the same method to the improvement of wheat. The
gentleman I refer to, Mr. Alfred de Mornay, of Col d’Arbres,
‘Wallingford—famous for the early maturity of his Hampshire
sheep—has been good enough to send me the following report.
He says :—

1 am trying to carry out; a system for the improvement of cereals on the
lines I have followed with sheep, and I think with some success; but before
8 positive conclusion can be arrived at from any attempts of the kind in a
climate s0 uncertain as this, more time is required than I have as yet
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devoted to the subject. My experiments, moreover, have been made in a
rough and ready way on the crops of the farm in the ordinary course of
hus%andry. The seed used has been the ordinary quantity of two bushels
er acre. .
P I agree with you that wheats merely enlarged in the ear and grain by
thin seeding are constitutionally weak, I think wheat so treated does not
transmit the vigour which the development thus obtained would indicate.
My firm opinion is that in order to establish in seed a property which is to
affect succeeding crops it must have been acquired by treatment for a series of
years directed to that end. The plan I have gone upon has been as follows: —
Having determined the chief characteristics desirable for development, I
rocured in the first instance those wheats which most nearly approached
in character the conditions I had laid down. After repeated trials I ascer-
tained which kinds were the most suitable to the soil. Then by yearly
selection from the produce of these and supplying the elements essential to
8 healthy growth, I have, I think, in an appreciable degree induced a
habit to transmit their acquired characters in succession through the action
of progressive development.

I send you & Table showing the results and observations made by me for
nine successive years, which will give you some indication of what has been
achieved so far, and you will see, I think, that there has been a decided,
though intermittent, improvement in both yield and quality.

Table showing the Yield per Acre of Two Varieties of Wheat
Jrom 1880 to 1888 inclusive.

Aunti-
podes

Col

Year d' Arbree Remarks

Per acre{Per acrc
qrs.bus, j.ira. bus.

1880 | 3 211§ — | First year of introduction. Straw short; small ecar;
grain plump

1880 | — | 4 0 | An earlier introduction. Straw and ear medium; grain
plump and white

1881 | 3 2 — | No change from last year perceptible

1881 | — | 3 7'2| Grain not so plump; no change in straw

1882 | 3 517 — | Straw longer; no change in grain

1882 | -—— | 3 6 | Straw not altered ; Grain improved in colour

1883 1 4 0 — | Both straw and grain improved

1883 — 4 35| Straw longer and stronger; Grain improved in colour

1884 1 3 7 — | Straw very strong and grain good

1884 | — | 4 4 | Straw strong and bright. Grain improved in colour
and size .

1885 | 3 6:3] — | Straw and grain very good

1885 | — | 4 1-1| Straw bright and grain good

1886 | 4 04| — | Straw strong and bright and grain very good. lst

Prize, Abingdon Show
1886 | — | 5 2 | Straw very bright and grain excellent. 1st Prize,
Royal Counties Show

— | Straw shorter but very bright; grain very fine
1887 | — | 5 1-3| Straw like silver but short; grain exceptionally fine
1888 | 4 7°5| — | Straw longer but not so bright as year before; grain good
1888 | — | & 2'1| Straw longer: not so bright as year before, but strong;
grain good, 1s¢ Prize Abingdon Show

1887 | 4 57

If the Table had closed with the year 1887, which was an
exceptionally good year for wheat, it might have been con-
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cluded that no material progress has been made, but the year
1888 was an exceptionally bad year, and the satisfactory
character of the crop in that year is exceedingly encouraging.
Mr. de Mornay’s progress is slow, but it is genuine.

It appears from what has been stated that new varieties of
wheat usually owe their introduction to accident. A remark-
able plant is found in a hedge, or elsewhere ; its discoverer pro-
pagates it, and it proves to be a distinct variety, or at least a
new strain. It is rare for an improver to proceed on the lines
acopted by Mr. de Mornay, who selects year after year charac-
teristics which he regards as desirable, and which he hopes will
at length be found sufficiently impressed upon the plant to
become hereditary.

In a former article, *Improvement of the Plants of the
Farm ” (Journal, 1884), I mentioned various experiments in
cross-fertilisation. Mr. Hugh Raynbird introduced and wroto
an account of a cross-bred wheat which obtained the gold medal
of the Highland Society in 1818 and a prize medal at the Great
Exhibition of 1851. At the same Exhibition Mr. B. Maund, a
skilful botanist, while Mr. Raynbird was and is a skilful agri-
culturist and seed merchant, also showed a collection of cross-
bred wheat. Mr. Maund anfortunately used, as one of the parents,
cone wheat of a productive but coarse variety, not well suited to
the object in view.  Mr. Raynbird impregnated Piper’s Thickset
with pollen of the Hopetown, the former being a coarse red
wheat, with thick clustered ear and stiff straw, very productive
but apt to mildew, the latter having long ears and straw, and
white grain of fine quality. The two varieties were a perfect
contrast, and in that respect Mr. Raynbird proceeded on the
same lines as Messrs. Carter have done more recently. o

As the result of the impregnation Mr. Raynbird obtained a
few shrivelled grains, which he sowed early in the autumn,
increasing the number of plants by division of the roots. The
produce consisted of many kinds both of red and white wleat,
some of the ears -bearing a perfect resemblance to Piper’s
Thickset, while others partook of the character of the Hopetown
in everything except in the colour of the chaff; others had half
the ear thin and open and the remainder close set, so that the
characteristics of each kind were apparent in the same ear.
Mr. Raynbird stated in his pamphlet on the new variety (1851)
that its cultivation had been continued, and he added, * by care-
ful hand-picking an even sample is now obtained.” Amid the
pressing engagements of the originator the wheat was afterwards
lost. :

In a lecture delivered before the Society of Arts Mr, John

YOL. XXV.—S8. 8. ]
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Wilson, then Principal of the Royal Agricultural College at
Cirencester, mentioned, in referring to Messrs. Raynbird and
Maund's experiments, the advantages to plants and animals of
a process of crossing. He added, on the authority of Girtner,
‘ that this process in reference to the cerealia can hardly be said
to have had any existence.” That this is still true is proved by
the absence of any paper on the subject of the cross-breeding of
the cereals in this Journal.

Shirreff’s crossing of wheat, and some other experiments in
foreign countries noticed in my former article, need not be again
referred to, and we may now at once pass to those much more
promising experiments which are still in progress near home.
The earliest of these undertakings was that of M. Henry L. de
Vilmorin, to whom I am greatly indebted for the following
account :—

The flower of wheat, as is well known, contains three stamens and one
pistil, which latter ends in two feathery branches. The impregnation, as a
rule, takes place in the closed flower, before the stamens are pushed out.
Indeed, when the flower slightly opens to let the stamens come out and hang
on the side of the ear the work of fertilisation is already accomplished.
The consequence of this is that the wheat seed is almost invariably the off-
spring of only one flower, self-fecundated, and that there is scarcely any
reason why a wheat seed should not reproduce faithifully all the character-
istics of the parent plant, which it directly inherits as well on the male as
on the female side. This accounts for the fact that varieties of wheat are
generally reproduced very truly from seed.

Again, there is no reason why the hand of man should not accomplish
what nature of itself generally leaves undone—I mean the cross-fertilisation
of wheat flowers. Few are the plants that can be more easily mabaged in
this respect. Any moderately skilful hand can open the wheat flower, extract
with fine nippers the three stamens while still in a green state, and close the
flower again by encircling it with some tie so as to prevent the possibility
of foreign pollen finding its way down to the pistil. If on the next day
pollen from another wheat flower be brought in contact with the pistil—
which is easily effected by opening the flower and pouring ip the pollen from
8 ripe stamen—the cross-fertilisation is insured so eflectually that not one
operation out of ten proves unsuccessful.

The object of such cross-fertiliration may be two-fold. First, an en-
hanced vigour may be expected, as there is every reason to believe that the
advantage of cross-fertilised as against self-fertilieed seeds, which is the rule
in other natural orders, should hold good in graminaceous plants,  Secondly,
the possibility may be contemplated of raising new varieties endowed with
some special qualities which should make them particularly fitted to
answer certain requirements either for agricultural or milling purposes.

Selection alone, as practised amongst the seedlings from self-fertilised
seeds, affords a pretty sure, but generally slow, means to work any change
that may be desired in a given variety, But while & wheat, for instance,
is under this process made earlier or more prolific or more disease-resisting,
its special characteristics are little, if at all, altered. Now it may be de-
sirable, for some special purpose, to preserve some features in a plant and
to discard some other. ‘I'hisis scarcely to be hoped from selection pur et
simple, whereas this end may be attained rapidly by sowing cross-bred
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seeds, It is well known that, in the offspring of cross-fertilised seeds, some
of the characteristics which are blended in the progenitors are often dis-
socisted o that one of the seedlings may inherit the shape of its parent but
not its colour, or vice versd. Although it is not known sz such combina-
tions of qualities are brought about or dissolved, it is an ascertained fact
that seedlings shiow strange changes in this respect, and it becomes apparent
why cross-fertilisation gives the fairest prospect of amalgamating distinct
but not repugnant qualities which it may be the object of the grower to
unite in a new variety.

Such was the train of thought which led me to the first attempts to
raise cross-bred wheats. My first distinct object was to derive from a then
very popular variety known as ¢ Chidham d’automne & epi rouge ” some new
form of wheat equally prolific and not inferior in milling qualities, but yield-
ing & r proportion of straw, the original Chidham being esteemed a

rfect wheat except in the shortness of its straw. In order to obtain that
end, I crossed the Chidham with the red-eared Prince Albert wheat, which
i8 one of the tallest and most strongly-growing of all known kinds. Amongst
the ten or twelve plants developed from the original cross one was selected
as answering pretty exactly the object in view. All the seed from this one
plant was sown the next year, only one ear being kept as a type to guard
against variation in the offspring. But none took place. The new form
showed itself at once to be a perfectly fixed variety, In three or four years
a few hundredweights were raised, and the new wheat was introduced to
the public as “Dattel.” It rapidly gained favour, and is now one of the
white wheats most generally grown in the central districts of France.

In appearance Dattel wheat is very much like “ Chidham d’automne &
epi rouge,” cne of its progenitors. It is a red-chaff white wheat, only it is

erent in the lighter colour of the ear and in the more pointed chaff.
The seed is more elongated, not so plump apparently, but in fact larger and
heavier than in Chidham. Like the latter, Dattel tillers very freely. I
raised plants with more than eixty haulms from one seed. ?'he straw is
white, strong, erect, and fully six inches taller than that of Chidham, which
was precisely the object I had in view.

“ ” wheat was raised in a similar manner from “Prince Albert”
and “ Bl§ de lile de Noé.” It is earlier in ripening than Dattel, with &
slightly taller straw, a peculiar bluish-brown colour about the ear, and a
large light red or amber kernel. It is not a8 well fixed as Dattel, and, in
spite of all the care in “ roguing "’ and selecting, a few plants with white chatf
turn up at every generation. This is accounted for by the fact that one of
the progenitors is a white-eared wheat.

“ Aleph,”a cross between “ Nos " and “ Bl¢ blanc de Flandre,” was dis-
carded within two years of its being introduced to the public. Although it

ielded one of the finest samples of white wheat I ever saw, it proved too
te in ripening, and not sufficiently disease-resisting.

Out of hundreds of cross-bred seedlings that were raised at Verridres only
those three, presently reduced to two, were ever distributed, because I wish
to connect my name as a raicer of new wheats only with really first-rate
varieties. But I have under cultivation at the present time otber kinds
which may, I trust, stand as high as Dattel or Lamed in the estimation of
the farming world.

From the above you see plainly that it is a simple and easy thing to
start variation and to give rise to new forms of wheat. The really difficult
and somewhat tedious part of the task consists in discriminating which
forms are worth preserving, and principally in tixing them by long-continued
selection =0 a8 to turn new seedlings into permanent races.

52
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The only addition I shall venture to make to the foregoing
account is that several of the cross-bred wheats originated by
means thus clearly described are now widespread in France, where
for several years past they have been held in high esteem.

Messrs. Carter’s experiments in the cross-fertilisation of
wheat commenced in 1883, when twenty-two crosses were
effected between sorts of wheat which had been previously col-
lected and sown for that purpose in the autumn of 1882. The
experiments were partly suggested by the offer of prizes by the
Royal Agricultural Society for the best new varieties of wheat,
and partly by personal observation of the disastrous consequences
of late harvests in Scotland, where wheat frequently remains in
the field till the end of October or even in November, the
varieties in cultivation ripening too late for the climate.

The plan laid down at the outset was the use of good parent
sorts and the crossing of varieties as wide apart as possible in
appearance and character. The objects to be attained were early
maturity, productiveness, hardiness, and high quality both of
grain and straw. Another object kept in view was the crossing
of red and white wheat, s0 as to obtain in one grain the colour
of white wheat with the strength and body of red. Among the
earliest results may be mentioned that in 1884 the twenty-two
cross-bred wheats produced an average of twenty-two ears per
plant, and that in 1885 each ear, taking a full ear of each cross
produced an average of sixty-five grains. :

It is important to notice that ordinary cultivation was re-
sorted to, as opposed to thin seeding and the production of giant
ears. The experiments were carried out at Messrs. Carter's
Forest Hill Nurseries, and as these are near my house I have
enjoyed at all times and seasons the frequent opportunity of
inspecting the trial plots. 1 must be content to offer a very
brief summary of these experiments, showing the varieties of
gsome of the wheats that have been used as parents, and the
peculiarities of the offspring.

In crossing red and white wheat together a white sort called Fill-measure,
with smoothchatl and square esrs, was crossed with Selected Red Square Head
wheat as the male parent. The offspring haslonger straw than either parent,
and longer ears than the male, which bas, however, clearly influenced the
cross-bred offspring in the shape of the ear and the colour of the grain.
This same successful cross turns out to be satisfactory in regard to quality,
a3 well as Leing one of the earliest wheats next to the Talavera group.

Another cross between Royal Prize Red and another long-eared variety
exhibitsa curious freak, since the long, square, thick-set ears are distinct from
those of either parent. In another cross between the same red wheat and a
long-eared white wheat, as male, the influence of the lutter has been most
potent in the colour of the grain ; while, curiously enough, the offspring ripens
a fortnight earlier than either parent,
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A cross between a woolly-chaffed white wheat and a smooth-chaffed club-
headed red for male, proves exceedingly productive and vigorous, one plant
having yielded sixty ears, and a field crop having produced at the rate of
fifty-four bushels per acre. The colour of the grain shows the influence of
each parent alike.

In another case square-headed white, female, and long-eared white, male,
have produced a wheat which proves to be the last sort to thrust its ear from
the sheath of the stem, while, next to Talavera, it is one of the earliest to
mature. Except that the ear is closely packed, it favours most the male
parent, having an ear and grain of the same colour and the same length of
straw,

A cross was effected between Talavera and Royal Prize Red for the

urpose of obtaining the early habit and superb quality of the former, com-
Eined with the vigorous constitution of the latter. The result proves a
decided success, the offspring of the cross, or rather the latest selection [rom
it, possessing the desired qualities,

The selection from a cross between a bearded April wheat and an
American bearded variety Eroves earlier than either parent, with grain quite
equal to that of the well-known Russian Kubanka. This, of course, is a
spring wheat, and the habit derived from its parents must be kept up
by constant sowing in spring.!

One of the most singular results of crossing is found in a sort which has
received the characteristic name of Birdproof. The female parent was Fill-
measure, the male an American bearded wheat, and the cross exhibits sharp-
mted awns on some of the glumes at the apex of the ear, a defence which

irds have shown themselves shy of approaching.

Many other crosses have been effected, and the offspring are
now under sgelection, but the foregoing account of some of the
most immediate and characteristic results of crossing distinct
varieties will perhaps suffice. ‘

It may, however, be mentioned that length of straw is
genérally influenced by the male parent, and form and size of
ear by the female. The prostrate or, as they are commonly
called, the creeping forms of wheat usually bear ears more or
less drooping.

Like other experimenters, Messrs. Carter have found that
cross-bred seedlings usually produce a variety of forms, and that
careful selection is required to fix in a permanent form the most
desirable types. The result of crossing a woolly chaffed wheat
and a smooth chaffed wheat has been the production of 75 per
cent. of ears with smooth chaff, and 25 per cent. with rough or
woolly chaffears. Again, the parents of one of the crosses being
a red wheat and a white wheat, the 1887 crop of this cross pro-
duced some ears with woolly chaff, and, but for the care exercised

! Perhaps I may venture to commend this sort to certain districts in the
Far West, where only the quick wheats can escape the spring and autumn
frosts and mature within the very short limits of the allotted season. The
oross has been grown side by side with some Russian wheats grown in Canada-
on official recommendation, and sent to Messrs. Carter by Professor Saunders,
and has greatly excelled them in the amount of produce asg in other re-

spects.—H. E.
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in the sowing of the grain so as to render an accident in the
sowing of a grain from another crossing practically impossible,
the natural assumption would have been that such an accident
had occurred, and the experimentists themselves would have
entertained some doubt if the woolly chaffed offspring had not
exhibited unmistakable traces of their actual origin. It was
found, however, that whereas the chaff in this selection was
what is familiarly known as of woolly or velvet texture, the straw
when ripe had the peculiar purple colour of the female parent ;
and so far as Messrs. Carter’s observations have extended in the
cultivation every year of something like a hundred and fifty
varieties of wheat already in commerce, they have failed to find
any variety possessing the peculiarities shown in the cross.
Messrs. Carter’s i1s the first systematic, and I might say
determined, attempt in this country to improve the varieties
of wheat by cross-fertilisation, their manager residing upon the
spot. The following Table gives the results of some minute
observations of the progress of the wheats grown upon a strong
loam with yellow clay subsoil 16 inches from the surface :—

Statistics showing the period at which twelve selections of Cross-
bred Wheats made their growth in 1888, together with com-
parative Tables giving the dates when * in ear” and when
“ripe” in 1887 and 1888.
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No. |inches]inches| inclies ! inches | inches
3 16 10 24 8 57 i June25 | Sep. 1 . June 23 | Aug.10
4 20 12 18 6 57 y 25 w 11 o, 221 , 10
70 13 6 | 18 8 | 54 || 5 2] . 6 22| , 10
9 | 15 8 | 20 5 | 54 | 4 2| , 65 , 2| , 8
10 (14 14 | 16 | 11 | 56 f , 80| , 1| , 2| July30
13 | 15 15| 24 | — | 54 | , 16| Aug. 20 s 161 , 28
15 | 16 | 16 | 24 1| &7 w 25 ] Sep. 1], 22| Aug.10
16 17 | 1 29 | — | 87 Y , 2 , 1} , 24| , 10
19 14 18 19 3 65 , 26 w 10, 28 s 6
21 | 13 | 156 | 22 2 | 52 w 260 4, 1] , 21 ,, 10
22 { 16 | 138 | 18 | — | 47 , 80 , 10 y 281 , 6
81 | 14 | 18 | 21 2 | 67 w 2| , 10 f s 201 5 10

. From the above Table it will be observed that the coming
1nto ear period in 1887 and 1888 did not show a marked dif-
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ference, whilst the ripening in 1888 was from three to four
weeks later in 1888 than in 1887. The comparative growth of
the wheats in different periods of the summer and the height of
the straw of each and dates of coming into ear are all observations
of importance; but the dates when the corn of each plot was
ripe are of special significance. On this important point it may
be observed that the harvest of 1887 was not an early one, and
that July 28 and 30 were early dates for the ripening of wheat.

Messrs. Carter’s new wheats, according to the reports for-
warded to me by several growers, appear to possess in a high
degree the vigour of constitution which is often observed in
crosses either among plants or animals. One of the growers
writes to me that the cross grows very vigorously, “in fact it
runs right away from the ordinary wheat.” This account
agrees with my own observation of Vilmorin’s red-chaff white
wheat (Dattel), a cross which I saw growing last summer, the
straw being long and stiff, and the grain, as T have since heard,
proving to be bold and of good quality and colour, yielding
above the average.

The only further comment I shall offer on the various facts
and reports of experiments which have now been submitted to
the reader is, that if English farmers are to grow wheat success-
fully they must cultivate only those varieties that possess the
merits of early maturity, abundance of straw of fine quality,
productiveness, and high quality, so that in view of keen foreign
competition the grain may hold its own in the estimation of
millers, or prove valuable for mixing with the hardest grains of
India and America.

XI.—On the Growth of Mangolds, Cabbages, Kale, Kohl-Rabi,
and Silage Green Crops, as Substitutes for Turnips, and of
Catch Crops to precede Roots. By JosepH DarBy.

AvtHOUGH English farmers have a wide choice of root and
green erops, one and all capable of very perfect development
under fitting management, they have generally during the
past half-century limited their selections to a very few. To
such an extent is this the case, that in the fourfold course of
cropping the term “roots” has been commonly applied to that
fourth part of it which designates the year in which the land
shall not have grain or grass, and roots are understood to be
chiefly swedes, turnips or mangolds. At the latter part of the
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last century and during the early years of the present one, when
Arthur Young gave so many graphic descriptions of the state
of English farming, and the reports of the Board of Agriculture
were being published, even common turnips were ounly to a
limited extent cultivated. The Swedish turnip had only recently
been imported, and mangolds were altogether unknown. On
the other hand cabbages appear to have been grown by the best
farmers of some districts quite as much as turnips, and we find
notices of kohl-rabi by Arthur Young, although he gives it
another name, viz. Reynolds’ turnip-rooted cabbage.

Common turnips appear to haye been first introduced into
English husbandry in Norfolk by Viscount Townshend early in
the eighteenth century. Kent, in his Agricultural Survey of
Norfolk, says that he attended George 1. to Hanover in the
capacity of Secretary of State, and ‘ observing the advantage of
this valuable root as there cultivated, brought.the seed and
practice into England and recommended it strongly to his own
tenants, who occupied a similar soil to that of Hanover. The
experiment succeeded, and by degrees it gradually spread over
this county (Norfolk), and in course of time to other parts of
England, though their cultivation was by no means so general
as it continued to be in Norfolk.” This same nobleman, after
introducing turnip husbandry on his estate at Rainham, became
so enthusiastic on the subject that he was dubbed “ Turnip
Townshend.” To his exertions appear to havo been referable
that important revolution in Norfolk husbandry to which Arthur
Young alludes when he says:—“For 30 years, from 1730 to
1760, the great improvements in the north-western part of the
county took place which made the county in general famous.”
The swede turnip, it appears, owed its introduction into Norfolk
to Dr. Miles Beavor at & much later period, in 1789.

‘We shall find by studying the statistics in the Government
Returns that there have been no very great changes in the
breadths of land appropriated to swedes and turnips, in pro-
portion to that of other green crops, since the period when it
became customary to give a division of them. In the northern
part of the kingdom, where the climate is most suitable, they
liave certainly not decreased muchk. Mangolds, which so often
prove the root of scarcity in backward springs, have increased
more .and more in favour with the agriculturists of many
districts every year, and, but for the large quantities of manure
they require, would no doubt make much more extensive head-
way on farms where swedes and turnips are so often smitten
with wmildew or club-root, or are rendered difficult to obtain at
all in arid summers. The variations in the culture of cabbages,
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kale, and kohl-rabi do not appear to be great, taking the
country generally, although in some- districts they have in-
creased very much fndeed. Catch-crops, too, owing to being
much better adapted for certain soils and special parts of the
kingdom, naturally increase in cultivation far more rapidly in
some counties than others. The subjoined Table, compiled from,
the Agricultural Returns, will show the acreages of the different
varieties of root and green crops for the whole of England in
the years 1870, 1878, 1884, and 1888 ; the particulars of the
tillage land, permanent pasture, and rotation grass crops having
also been added.

Crops 1870 1878 1884 1888
acres Acres o AcCTes acres
Swedes and Turnips . . 1,641,686 1,466,973 1,472,124 1,391,427

Mangolds . 299,920 334,307 810,379 362,050

Ca:nbggg';pexm Rabli)| y50074 | 163810 | 140068 | 151,061

Vetches, Lucerne, and)| 305424 | 400831 | 383,741 | 879,501

Rotation Clover and Grass 2,764,777 2,785,097 2,544,805 2,746,903

Comn orops, ncludings | 7570079 | 7,274,811 | 6,645,139 | 6,400,921

Cultivated Land, exclu-
sive of Permanent}| 13,729,107 | 13,403,235 | 12,646,924 | 12,348,594
Pasture . .

Permanent Pastore . . 9,680,211 I 11,009,580 | 12,197,666 | 12,615,889

The first thing to attract observation on an examination of
the above Table is the very considerable decliue in the culture
of swedes and turnips since 1870, the decrease, according to last
year’s returns, amounting to 250,259 acres. Is this referable
to the enormous conversions of arable land to pasture during
this period, or to other root and green crops having taken the
place of swedes and turnips? Apparently partly to one cause
and partly to the other; for while the entire tillage area shows
a diminution of no less than 1,380,513 acres since 1870,
mangolds, cabbages, kale, and all other green crops, exclusive
of rotation grasses and turnips, have increased 137,284 acres.
While the decrease in the turnip acreage is rather more than
one-fourth part of the entire cultivated area, these increases in
other root and green crops so far balance the account that the
falling off, taken altogether, is only one-twelfth part of the total
decrease of the tillage area. By analysing the Agricultural
Returns it will be found that the decrease of 1,380,513 acres is
made up as follows ;—
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Acres
Graincrops . . .+« 4+« 1,169,358
Root and green crops . . . . . 112,976
Rotation grasses and clovers . . R . 19,874
Potatoes, carrots and sundries . . . 78,308
Total . ¢ . . « 1,380,518

The increase in the acreage of mangolds is a very large one,
smounting to 52,130, or about 14 per cent.; nor has this
increase in cultivation been limited to the period under review,
as the compiler of the Agricultural Retarns for 1871 made the
following statement :—*The extended cultivation of mangolds
in Great Britain is strikingly marked by the increase in five
years from 1867 to 1871 of 102,000 acres, or nearly 40 per cent.”
The mangold has been termed the * root of scarcity ” because
stores of it come so serviceable in cold, backward springs, when
tarnips and swedes are all consumed and the grass refuses to
grow. But this is not the sole cause of its increasing favoar,
the fact being that the great risk of being able to calculate on
growing swedes and turnips successfully throughoat the soathern
half of the kingdom, so largely dependent as it is on the non-
occurrence of a season of prolonged drought, leads many farmers
to turn their attention to something on which they can more
certainly rely, although at a little more expenditure in manurial
outlay.

Occasionally, asin 1885, the mangold suffers in common with
swedes and turnips from an adverse season. In that year the
unnatural coldness caused all roots in common to be very
small, but in general, owing to the planting of mangolds taking
Place in April or the early part of May, not only does the seed
stand every chance of germinating so asto afford what is termed
“a good plant,” but the young plants themselves have ample
time to get deep-rooted ere any scorching atmospheric influences
are experienced. In Scotland and a few of the northernmost
English counties, as well as on all mountainous tracts where
the summer climate is humid, the swede turnip can likewise be
cultivated early, and its success in consequence be made almost
as certain as that of mangolds further south. But throughout a
large portion of the southern half of England, seeding the land
for swedes is deferred until the middle of June, and in some
cases close up to midsummer, solely to obviate the ruinous
mildew which is said always to blight the crop in an arid
summer, if the seed be put in earlier. But too frequently, in en-
deavouring to escape from this evil, the cultivator encounters a
far more formidable one ; for should the weather be very dry at
the sowing season and contmue so for & month or six weeks sub-
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sequently, he seldom gets a plant, much less a crop, over ex-
tensive districts of the kingdom. In 1887 the seed which was
deposited after the first four or five days of June remained in
the land without germinating until the August rains came.
The losses of that year were enormous, owing to the short crops
of swedes and turnips. In far less perilous summers the diffi-
culty of obtaining satisfactory crops appears frequently to be
experienced owing to myriads of turnip fleas devouring the
young plants as rapidly as they make their appearance. All
this being considered, it seems by no means strange that farmers
residing in districts where swede and turnip crops cannot be
put in early should crop at least a portion of their land appro-
priated to root and green crops with those on which they can
calculate with the greatest certainty.

Cabbages, Thousand-headed kale and kohl-rabi may be made
use of as substitutes for turnips and swedes as well as mangolds,
and the cost of growing kale and kohl is not usually considered
to be more than that for swedes. Further, while requiring less
manure than mangolds, they are equally sure in succeeding well.
Farmers who find it difficult to rely on turnip crops can also
fall back on vetches, trifolinum, rye, and winter oats, which,
when antumn-sown, occupy the land at a period when it would
probably otherwise be either fallow or growing weeds. These
crops, if cut for green fodder just when they have attained their
maximum growth, might be converted into silage, and the soil
be still available for growing swede and turnip crops the same
year. There appears to be great gain, from several points of
view, in taking this course, and no doubt it has been adopted
largely since the ensilage system was introduced some four or
five years since. In the first place, the tillage expenses need
not be increased, and on tolerably clean land there would be
many less weeds by two croppings taking place instead of one.
In nearly all cases where land intended for swedes and turnips
is kept idle throughout winter and spring, three, and sometimes
four, ploughings are given, the amount of additional cleaning
being very great indeed.

The assertion has often been made that catch cropscan only
be advantageously grown when the land is perfectly clean as well
as in a good state of fertility ; but, in the course of correspond-
ence with practical farmers on the subject of this paper, I have
been informed by a gentleman of great skill and excellent judg-
ment that he considers it by far the most economical and
remunerative course on all heavy or medium soils to sow vetches
in the autumn if the stubbles are foul, to ensile the crop in June,
and give the land fallow working for six weeks, then to take a crop
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of mustard, to be sown about the last week in August, for sheep
feeding or for a second silage crop, as may be most convenient.

. Many cases could be mentioned of the heavy Weald clay dis-
trict of East Sussex, and a portion of Surrey, having been greatly
benefited by the introduction of the ensilage system. On the
farm of Major Cazalet, near Dorking, 300 acres being arable,
no roots whatever are grown, some 400 tons of green fodder
affording sufficient silage for them to be dispensed with. Lieut.-
Col. Coussmaker, at Westwood, Guildford, in cropping 112 acres
of arable, depends on mangolds and Thousand-headed kale, by
appropriating 54 acres to each, which, with 3 acres to cabbages
and carrots, and about 15 acres of trifolium and vetches, and a
still larger area to Italian ryegrass for silage, make up his
winter supply of succulent food, unless able to grow some swedes
and turnip after the catch crops. On Mr. R. Whitehead’s farm,
at Old Paddockhurst, nearly 500 cattle and 400 sheep, besides
horses, are wintered chiefly on silage, the manager, Mr. Abbott,
giving it as his opinion that from 10 to 12 tons of silage per
acre can be obtained at less than half the cost the growth of any
kind of roots would entail on this kind of land.

Even in Scotland, where the climate is so much more
favourable to the growth of swedes and turnips than that of the
greater part of Ingland, and a more limited number of other
green fodder crops are available for selection, substitutes for
roots have been sought after for the heaviest clay districts. Mr.
John Speir, on Newton Farm near Glasgow, grows no roots at all,
although the extent of his arable land is 365 acres. Italian rye-
grass appears to be the chief substitute.

At West Shefford, Hungerford, the farm occupied by Mr.
John Brown is a very wet heavy soil on chalk; still he grew
noless an area than 72 acres to catch crops last year, 50 of which
were afterwards sown to turnips and swedes, his total acreage
of the latter being 42 acres and of the former 374. His method
of cultivation is that which Mr. Frederick Street stated in the
discussion at the Farmers’ Club in November 1888, as being the
best for making sure of a good seed-bed for swedes on a strong
wet soil, viz. to plough only once after surface-cleaning in
autumn, and employ the cultivator instead of the plough in
spring.

Among practical agriculturists Mr. Charles Howard of Bid-
denham has always been known to hold sound views. For many
years past Mr. Howard, although a large grower of swede turnips,
has cultivated considerable acreages of kohl-rabi, cabbages and
mangolds likewise. He says: I have found kohl-rabi an excellent
substitute for other roots. No better food can be grown for.
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theep. T always have a breadth of cabbages which supplies mé
with food during the very often trying months of June, July,
and Angust. In cultivating clay soils intended for roots, all
ploughing should be done in the autumn, and only scarifiers,
drags and harrows be employed in the spring.”

In the Wold districts, and on light soils generally, swedes
and turnips are usually accounted too valuable to be displaced.
Fed on the land by sheep, they are the foundation of good hus-
bandry, especially when the animals consume oilcake or some
other auxiliary food. It should not be forgotten that Thousand-
headed kale may be made to serve the same object. Mr. C.
Kent, a large occupier of land in the Dorset chalk district, con-
siders kale ¢ a good and perfect substitute for swedes and turnips
on all soils liable to club-root.” He grows over 100 acres of
it, but chiefly after catch crops.

Taking another large Wold farm in a different district, Mr.
T. R. Hulbert, of North Cerny, Cirencester, occupies one contain-
ing 790 acres of arable land, devoted 45 acres to catch crops, 35
of which were consumed green, and 10 acres converted to silage.
Again, Mr. R. W. Hobbs, another light land farmer of the same
county (Gloucester), grows not only the wlole of the turnips, but
mangolds and swedes extensively after catch crops. Mr. Hobbs
Bays :—

“1 require a large quantity of rye, velches, &c., for my ram lambs in thp
summer, and get what roota 1 can after them. I have ﬁ’anted more rye

than usual thm season, with the intention of converting a large portion of i it
into silage.”

Surely it is well worth pausing here to consider how vastly
the national wealth would be increased if farmers of light land
more generally followed Mr. Hobbs’ example by growing two
crops instead of one in the root year. Out of 153 acres that
came into course last year, he carried out this system with 127,
leaving only 26 acres not preceded by a winter crop. The flocks
and herds of the kingdom might be increased to a prodigious
extent by the adoption of such a wise policy, with very slight
additional outlay.

Mr. Bernard Dyer, B.Sc., in a paper read by him at the
Farmers’ Club on November 5, 1888, dealt with the scientific
aspect of this matter as follows :—

““The greater part of a n crop—say from 80 to 90 per cent. of its
weight when cut—consists of water. ~ The remaining dry matter cobsists
mainly of carbonaceous material derived from the air. Of this carbonaceous
matter some is removed when the crop is cut, and some—a heavy weight
per acre—remains in the soil to decay in the form of roots and root fibres,
adding to the vegetable mould present in the soil. But the dry matter in &
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crop is by no means merely carbonaceous; sll vegetable matter contains
nitrogen ; and in an autuwn green crop there is carried away such and such
a number of pounds of nitrogen per acre—as well as a not insigmificant
woight of mineral plant food. . .. Is not, then, the following root crop
robbed by the autumn ecatch-crop, which is surely appropriating the good
things in advance? No, for in autumn the root crop 18 not sown, nor will
it be sown for many months. It is not there to get for itself the good things
then in the soil ; but the catch—crop is there, and getsthem. But would not
the good things of the soil remain there intact but for the catch-crop, and be
in due season approprinted by the main crop? No, for the chief of the good
things is nitric acid, in combination with lime, in which form it is one of the
most goluble materials that exist, so that it is readily washed down into the
subsoil and into the drains by the rains of winter; a portion only of the
autumn store being left till the following sumwmer for the use of the roots. . . .
The idea that autumn cropping impoverishes the land is based upon a mis-
conception of the chemica.{J economy of the soil, and so far from temporarily
exhausting or lessening its fertility by catch-cropping, we rather retard the
exhaustion of that fertility, and so in effect increase it.”

What is there then to prevent farmers, even in those districts
where root growing is most highly appreciated, from filling up
that long interval of autumn, winter, and spring by growing
crops which, whether fed on the land or converted into silage,
abstract very little fertility, and indeed add greatly to the
manurial resources of the farm when additional produce is con-
sumed ? In Norfolk, obtaining good crops of swede turnips is
considered to lie at the very foundation of successful farming.
The Norfolk man will not do the slightest thing to imperil the
chances of a crop so valuable, because he will tell you he mainly
depends on his swedes for the fattening of cattle in winter. In
all probability he would secure this object just as effectually by
taking a crop of rye or early vetches or mixed winter oats and
vetches in the long interval from the autumn of one year to the
early spring of the next; but so long as he is under the appre-
hension that such would not be the case it is in vain to argue
with him. Too often he does not get what he desires, with all
the waiting and tiresome costly processes that have to be at-
tended to in the long interval, and then his loss is great indeed.
He forgets that the catch crop he might almost always make
certain of obtaining would most likely be of equal value to the
average of such swede crops as he is in the habit of growing.
And this is to be gained well-nigh cost free, inasmuch as the
same rent, outgoings, and the major part of the tillage expendi-
ture have to be borne whether one crop be taken or two.

Probably Norfolk farmers, and many others who fallow for
swedes and turnips, do not require immense guantities of arable
green crops for sheep-feeding on the land during the spring and
early summer: consequently in the past they have not cared to
grow them. But now that we have the ensilage system, there
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is every reason why they should alter their tactics, for silage
answers the same purpose as roots in winter feeding for beef,
and they might fatten more cattle. Ruam breeders are able not
only to feed off large breadths of catch crops to advantage, but
the high feeding with oilcake or home-grown corn regularly
pursued for a considerable portion of the flock dovetails well
into the intensive cropping, rendering large expenditures in
artificial manure scarcely necessary.

In reference to opinions expressed that mangolds and swedes
possess far more fattening qualities than cabbages or kale, it
may be said that they differ very much not only when obtained
from different soils and under varied conditions of culture, but
according to the age of the roots themselves and the period of
the year at which they are tested. Dr. A. Voelcker has, how-
ever, laid down the rule, as ascertained after repeated chemical
analysis, that ¢ weight for weight cabbages and swedes possess
nearly the same nutritive value.”

It is sometimes said that considerable expense is involved in
removing the waste stalks and roots of kale and cabbage, but
such certainly is not always the case. In riding over Mr.
Robert Russell’s farm on one occasion 1 passed a breadth of land
where a heavy kale crop had been fed off by sheep, and the
teams were engaged ploughing it and burying completely the
whole of the stalks. Possibly, difference in soil may account
for this. Mr. Russell occupies a hill farm on a chalk subsoil,
but some deep bottom lands of rich natural fertility may possibly
develop roots and stalks much larger, unless early feeding has
been resorted to. Onanother point abundance of testimony can
be adduced, that although cabbages do not stand frosty weather
well when perfect}y ripe, kale will do so under any circumstances;
and even supposing frosts should scotch it in the depth of winter,
fresh sprouts would spring from the hcads in FKebruary and
March, and prove higlily acceptable to young lambs.

In fact, the custom of growing kale with swedes is becoming
very common for this very purpose of securing abundant succu-
lent food for young lambs. Mr. John Barton, the Hampshire
ram breeder, adopts it. Mr. W. Jeffery, Waterside, St. Albans,
states the advantage to be that of getting *“a good picking” of
greens for the lambs, before the swedes commence to sprout.
Mr. J. Webster, Castlebury Farm, Ware, grows alternate breadths,
twenty yards each in width, of kale and swedes for March and
April feed, the lambs going outside the breach, and their dams
clearing all up behind. For May he has a field all kale, but
the ewes are fed mostly on mangolds supplied in the breach.
This system of growing swedes and kale together is probably
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more generally adopted by sheep breeders in the southern and
south-western counties than is commonly supposed.

Mr. Robert Russell, on the Horton Court Lodge Farm, has
certainly shown Kent farmers how to make kale perform the
duty of affording abundant food for flocks during every month
of the year. I have frequently seen kale being fed on his farm
as early as June, while throughout July and August it forms
the staple food for the lambs, being a substitute for rape.
Cabbages are preferred by Mr. Russell even to kale for autumn
food, but throughout winter and often far into the spring all the
sheep in the farm are allowed as much kale as they like to eat;
and they not only thrive well on it but are pre-eminently healthy.
There are seldom any abortions or stillborn lambs, and 300 ewes
have more than once passed through the critical perlod of lambing
down without the loss of a single one of them.

Dealing strictly with the economical features of kale growing,
those who form the impression that the crop is a ravenous feeder
on nitrogen, and ought always to be heavily dosed with rich farm-
yard manure, will perhaps somewhat modify their opinions when
informed that Mr. Russell never applies it, his invariable custom
being to give 8 cwt. of bone-manure per acre, and nothing
whatever else, for kale.

In the neighbourhood of Tamworth Mr. Henry A. Howman
cultivates Thousand-headed kale largely for dairy cows. Ina
paper read by him at the Eastern Counties Dairy Confererce
‘he stated that he regarded Thousand-headed kale as the most
valuable of all green crops for dairy cows, as “ sown in April and
well manured it will be fit for cutting at Michaelmas, and if the
stalks are left to stand they will shoot out again and yield
another good cutting at Lady Day.”

A singular course in growing successional silage crops one
year after another, a mixture of spring vetches, oats, and peas
being employed to carry out the object, is taken by Mr. C. G.
‘Johnson, The Croft, Darlington, on 23 acres of land. For three
‘years past he has grown the same green fodder of this variety
for conversion into silage, and will sow his fourth crop for it this
spring. Heavy weights of produce are raised, and the continuous
green cropping keeps the land perfectly clean without there
being as yet any sign of the slightest falling off. Mr. Johnson
manures the land every year with 10 tons per acre of nightsoil,
which is carted three-quarters of a mile.

Great interest appears to have been excited amongst
occupiers of clay soils in South Durham and North Yorkshire
in the growth of silage crops as substitutes for turnips and
swedes. On Janoary 17 at a meeting of the Northallerton
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Agricultural Society, presided over by Mr. John Hutton, a
landed proprietor of the district, statements were made by the
Chairman and others, that owing to the great costs and risks
suffered in the past in root-growing, they considered it would be
8 great boon to substitute such crops as Mr. Johnson advocates.

Another instance is afforded of growing mangolds, swedes,
and cabbages continuously on the same land by Mr. Henry
Adkins, Ley Hill, Northfield, Birmingham, who occupies 170
acres of his own which was formerly half arable and half pastuare,
but with the exception of 12 acres it has now been all laid down
to grass on which a large milking herd of Shorthorns is kept.
Mr. Adkins calculates that his swedes cost him 14s. per ton, his
mangolds 17s. 6d4. per ton, and his cabbages 17s. 9d. per ton,
they being grown on the same land one year after another atan
expenditure in manures per acre of 5. altogether.

All investigations of the kind only show the necessity of
soil, climate, and situation being allowed to determine to a far
greater extent than they do at present the systems of farming
pursued and the kinds of crops cultivated. What is best for
one set of circumstances would be unsuitable and perhaps
ruinous for another. The Northumbrian, like his Scotch neigh-
bour, lavishes his farmyard manure without stint on the swede
crop. He lays it on affluently and covers it up several inches
thick beneath the ridges where the seed is to be sown, and even
then he is not satisfied unless 7 or 8 cwt. of bone-manure be
applied per acre as well by the drill. His object is to get a big
crop approaching to, if not exceeding, 30 tons per acre, and as
he can sow in April or early in May, and northern summers are
usually much more humid than those of the south of England,
he is actnated by the conviction that there is every chance of
his enterprise and large expenditure proving successful. What~
ever dung remains unappropriated by the roots is fertility in
reserve for the succeeding barley crop; and although in a strictly
pecuniary sense the worth of the swedes may not equal their
cost, he considers farm economy can be better insured by stimn-
lating the fullest and heaviest yield of roots possible than in
any other way. If he does not get an immediate return he
hopes to obtain it in the long run.

In numerous other districts further sonthward the same
heavy expenditure wonld be calculated to give more certain and
far ampler results with mangolds than with swedes, because the
climate is so much more favourable for the former. We find
circumstances completely reversed in the respective adaptations
of the two crops for the north and for the south. The mangold,
which cannot be depended on very much where summers are

VOL. XXV.—f, 8, T

Digitized by GOOS[Q



274 On the Growth of Mangolds, Cabbages, d:c.

cold and winters commence early, luxuriates in the warm sun-
shine of the south, and yields heavy weights of roots per acre in
the very situations where swedes only give moderate results,
even if it be possible to grow them at all. Cabbages equal in
weight per acre to any root crop can also be raised in many
localities, and it need scarcely be observed that, in regard to
nutritive property and being well adapted for all kinds of stock-
feeding purposes, few crops possible to be grown can surpass
the cabbage.

Large numbers of farmers in the east and south of England,
while readily admitting all this and also the possibility of
growing silage crops advantageously on clay soils as substitutes
for swedes and turnips, still hold the opinion that the latter must
be made the foundation of good farming on all light and mediam-
class soils, because of the convenience and wise policy of feeding
these crops off on the land with sheep in winter. There are
several other crops, however, adapted to the same management.
Thousand-headed kale, for instance, may be fed off on the land
by sheep at any period of the year, and being a very hardy plant
calculated to withstand severe winters even better than swedes,
it seems peculiarly well adapted in February, March, and April
for consumption by flocks on large light-land arable farms.
And what gives this argument still more force is the abundance
of dainty feed for young lambs in the tender shoots of the kale
heads throughout spring. The food is peculiarly wholesome
also for both ewes and lambs, and can be given to in-lamb ewes
in any quantity without the slightest risk, whereas feeding them
on full meals of turnips often leads to abortions and stillborn
lambs.

Nor does it at all follow that only those roots and grain
crops that remain standing on the land are to be fed off by
sheep on the breaching or folding system. Mr. Johnson has
thrown out a suggestion worthy of attention, that when silage
crops are grown as substitutes for turnips and the owners would
prefer the produce being fed on the land where it was grown, a
stack could be built in the middle of the field, and at the most
convenient season a flock could be breached evenly all over it
while consuming the silage. The advantage of adopting this
course would be very great when turnips are made to succeed
a silage crop, as the roots and silage could be fed off together.

Flockmasters in some districts are accustomed to feed off
mangolds in the same way, they being placed in small heaps and
clamped at the period of lifting in October or November, the
consumption by sheep often not taking place until towards the
end of winter or during spring. When this course is pursued
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it, has sometimes been found advisable to utilise the land for
the growth of a second crop of rye, or winter oats, to be fed off
in spring with the mangolds, and, by placing the mangold clamps
in straight lines at a considerable distance apart, very little of
the land need be left uncropped the second time. There is also

* another system which some prefer to adopt—that of intermixing
small quantities of kohl-rabi seed with the mangold seed in
drilling, the first object being to make sure of having plants
that will transplant well, should the season be so unfavourable
as to cause the young mangolds to be set unevenly. But even
if the young kohls have not to be transplanted into vacant
places, a great many would be sure to be left; and, in singling
out, the aim is to leave a considerable number of them, it being
considered that they do not injure the main crop. The man-
golds go ahead and dwarf the kohls, very little being seen until
the former are lifted and clamped in October ; but afterwards,
having ample space for development, they revive and often
attain a good size during winter, so that in spring, when the
mangolds have to be fed off, the kohls supply a large amount
of extra keep.

Although crops best suited for heavy soils have been abun-
dantly treated on in the preceding pages, nothing has been
adduced respecting the possibility of finding substitutes for
turnips in the barren heath districts, where scarcely anything
meets the eye but beds of sands on which the culture of any
kind of roots has always been considered extremely hazardous.
Not only are there the Norfolk blowing sands, but the dismal
tracts of Bagshot and extensive regions in the neighbourhood of
the New Forest and on the borders of Poole Bay. Very evident
must it be that treatment of an exceptional kind must be
applied to land in such regions if anything is to be made of
them. Mr. Clare Read has expressed his opinion very decidedly
that nature intended them for rabbit-warrens, and the sooner
they are returned to that condition the better. But Mr. Henry
‘Woods has held out the hope that by cultivating crops best
adapted to these lands and converting them to silage, their
redemption from utter uselessness might be secured.

No farm has come under my observation on which greater
departures from ordinary systems of cropping have been adopted
on one and all of the broad lines treated on in this paper, than
that of the Aylesbury Dairy Company at Stammerham, Horsham,
Sussex, under the able management of Mr. G. Mander Allender.
The extent of land under occupation reaches altogether to 1,400
acres, 600 being arable. Roots and green crops, irrespective of
the grass rotation, usually range from about 122 to 145 acres,

B
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consisting of mangolds, cabbages, and Thousand-headed kale,
besides trifolium and ryegrass raised as silage crops. In addi-
tion to this, large quantities of silage are made from the meadows
and rotation grasses. Silage to the amount of 550 tons was
mnade altogether last year in four large stacks, the proportion to
trifolium amounting to 200 tons.

Now this is of course a farm in another part of the kingdom
to Norfolk, and one where dairy cows are chiefly kept, and very
few sheep, comparatively speaking, exist. But, apart from
being an exemplification of arable dairying, there are some
interesting and instructive features, which might no doubt be
studied to advantage by a very large number of farmers ir-
respective of geographic situation. Thus, as to keeping the
land cropped, and making one thing follow on the heels of
another rapidly, nursery beds of young cabliages are provided, so
that, to quote Mr. Allender, “ cabbages are always going.” As
fast as a green crop is taken off the land it is ploughed, and
plants set in, because cabbages come always useful.

Probably no Norfolk farmer has in recent years made a greater
departure from Norfolk ways and customs than Mr. R. Hunter
Pringle, who occupies 585 acres of arable land at East Mean,
Watton, his farm bordering on the *blowing sands” district
which has such an ill reputation for having ruined many farmers.
He entered thereon five years since, and after finding corn-
growing a certain and heavy loss, he determined to abandon it
as much as possible, and proceeded subsequently to shorten very
much bis breadths of turnips and swedes likewise. Finding that
to grow common turnips fit to stand the winter well, and to be
fed off on the land, small roots only could be raised such as would
be considered only half crops in a Scotchman’s eye, he discarded
them, being convinced that direct profit from swedes was highly
improbable, but that mangold wurzel crops were worthy of more
attention than they generally received.

Mr. Pringle soon settled down into a system of lengthening
out the grass rotation, notwithstanding that everybody he
happened to meet told him the same story, that land must not
remain in rotation grass more than a year in Norfolk. In
1885 he seeded down 70 acres, of which 30 belonged to the
blowing sand district. He intended to plough the whole of
it up after the second year, but by good management it has
been too valuable ever since to be parted with as alternate
pasture.

Altogether Mr. Pringle has reduced his tillage to 100 acres
for corn, and 50 acres for roots and green crops annually, and is
of opinion the farm should not be ploughed more than this, the
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m best for it being, after seeding down as large an area as
possible to suitable grasses and clovers, to allow the layers to
remain as long as they will bear well, and only plongh up such
breadths as show absolute signs of failing.

Glancing from east to west to the borderland of South Wales,
Mr. Richard Stratton, The Duffryn, Newport, affords an example
of s practical man whois about to change his system consider-
ably, not for the purpose of doing away with swedes and turnips,
but to fill up the gap between harvest and the period of sowing,
by the extensive culture of green crops for silage.

A farmer having satisfied himself that it is possible for him
to grow two crops instead of one in the long interval between
corn harvest and the sowing period for roots the ensuing year
would naturally, of course, regard the matter from a financial
point of view. Professor Wrightson recently pointed out that
the cost of the swede crop when grown after rye fed off by sheep
need not much exceed 3. peracrein the south-western counties,
although the rental of the land with outgoings, and every item
of expenditure, be placed against the crop. The respective items
in his calculation are as follows : One ploughing, 8s. ; two double
draggings, 4s.; two double harrowings, 2s. ; one rolling, 9d.; one
drilling with water, 5s. ; one harrowing, 6d.; onerolling, 9d. ; two
horse-hoeings, 2s.; one harrowing, 6d.; two hand-hoeings, 9s.; 31b.
of seed, 3s.; 2 cwt. of superphosphate, 6s.; rent, rates, and taxes,
11. 10s. Total cost 3L 1s. 3d. It will be noticed that very little
manure is here estimated for, which is referable to the sheep
leaving so much by feeding off the rye, that 2 cwt. of mineral
superphosphate suffices to bring a good crop.

Mr. R. Hunter Pringle has placed in my hands a very
different calculation of the cost of a crop of swedes, grown after
a winter fallow, which is a8 follows :—In autumn light ploughing,
6s. 6d. ; two heavy harrowings at 9d., 1s. 6d. ; four harrowings at
6d., 2s. ; rolling 10d.; two harrowings at 6d., 1s. ; one chain har-
rowing, 10d.; gathering and burning weeds, 5s.; one deep
ploughing, 8s. In spring two grubbings with 3 horses at 9d.,
1s. 6d.; two harrowings, 1s.; gathering and burning weeds, 2s. 6d.;
one grubbing with 4 horses, 1s. 6d.; opening drills, 2. 6d.; sowing
artificials, 6d. ; splitting drills, 2s. 6d. ; drilling seeds, 6d. ; three
horse-hoeings at 1s. 3d., 3s. 9d. ; two hand-hoeings, 8s. ; topping
and tailing, 5s.; storing and covering, 2s.; grinding for sheep,
Bs. ; rents, &c., 11.; fifteen loads dung at 4s., 3/.; carting and
spreading, 13s. 6d. ; two cwt. dissolved bones at 5s., 10s. ; which
would make a total of 8/. 12s. 5d. But Mr. Pringle remarks
that if artificial manures were solely depended on the account
might be much lightened, 1I. 10s. being charged for manure
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instead of 41. 3s. 6d., and the total cost of the swede crop be
reduced to 5. 18s. 11d.

The cost of a crop of swedes must of course vary considerably
with the heavy or light nature of the soil, and also as to its state
of cleanliness. Perhaps it may be considered by some that Mr.
Pringle has debited a little too much for tillages; but, on the
other hand, it must be admitted that 1l per acre for rent and
outgoings is scarcely sufficiently high, and it will be observed
that in Professor Wrightson’s estimate 30s. was charged, Hav-
ing elicited the opinions of several practical agriculturists on the
point, I proceed to quote from some of them. Mr. Richard Stratton
says :—*‘* As to the cost of growing swedes, if artificial manures
are employed, I should put it on my land at 4. 10s. per acre ;
but if farmyard dung be used, from 4!. to 5l. per acre extra.”
Mr. Arthur S. Gibson estimates the cost of the crop at 71. 8s.
per acre for tillages and manure alone, rent and outgoings
having to be added, which naturally vary considerably in different
parts of the kingdom. Mr. H. J. Sheldon states that it so
much depends on circumstances that the expenditure may easily
be run up to from 10 to 121. per acre, a full supply of farmyard
manure being allowed. Mr. R. H. Hobbs can manage to bring
his swede crop into debt only some 3[. 5s. per acre; but this is
of course when a previous green crop has been fed off and only
a little superphosphate or bone-manure required. Mr. J. Parker
Toone states that in the neighbourhood of Lutterworth, if a mode-
rate dressing of farmyard dung be given together with artificial
manures, the costs of tillages and manurings would be about
6l. 10s. per acre.  Mr. Charles Kent, one of the largest of the
Dorset chalk-land farmers, after mentioning that the cost depends
on the state of the land, says:—¢ Nearly all our root land is
sown to a green crop, first for sheep feed, and sometimes two
crops of swedes are grown in succession, when the first is kept
on the land late and spring, the flocks consuming it too late in
April for barley-sowing.” Hence he considers the cost to range
on the Dorset hills from 3I. to 5. per acre, irrespective of rent
and outgoings. Mr. Hulbert gives an estimate not far different
for the Cotswold district.

What, then, does the catch crop cost, and what is its value
when obtained? So far as trifolium is concerned, it is very
little indeed. There are thousands of acres raised, involving a
less expenditure than 15s., five or six of my correspondents
placing it as low as 10s., the purchase of the seed itself and the
labour of sowing and scratching it into the stubble with a light
pair of harrows being all that is deemed requisite. If the
stubbles have to be surface-worked or ploughed previously to
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sowing as well as when superphosphate or kainit is applied as
manure, the cost is of course added to. Seldom, however, does it
exceed 25s. per acre, and even when manures are applied is often
under 1I. Naturally, then, wherever there is a reasonable chance
of obtaining a crop, the risk of loss is so very slight that it
would be folly not to encounter it, especially now that any surplus
quantity of green crop not required as summer forage for stock
can be placed in ensilage stacks for conversion into silage.
Trifolium cannot be grown very far northward, however, and as
early sowing is all-essential, late harvesting seasons like that of
1888 naturally cause less breadths to be sown than when the
corn can be gathered in during August.

Other catch crops that are autumn sown, such as rye, winter
oats, vetches, mixtures of some or other of the foregoing, and
Italian ryegrass, cost more, not only because the land has to be
ploughed, but from the seed being more expensive. Mr, Henry
‘Woods gives the costs of tillage and manuring for winter oats
at 21. 8s. 5d. per acre. If no manure is applied it would be
about 1I. less. This would also be sufficiently near to be
allowed to stand for rye; the seed of vetches, however, would,
asa rule, cost more than that of rye, bere, or winter oats.

The value of the produce may, of course, be variously esti-
mated according to the use made of it. When large flocks have
to depend almost entirely on it in the early summer months, or
when urgently wanted for dairy cows, horses, and other stock,
this can scarcely be estimated too highly, and there would
appear to be a further very considerable gain in lightening the
manurial no less than the tillage costs of the succeeding swede
or turnip crop. The actual saving may range from 21. to nearly
double that amount per acre, for whereas some of the Wold and
chalk-land farmers are able to make 2 cwt. per acre of super-
phosphate suffice in manuring for swedes after catch crops have
been fed by sheep on the land, Mr. Treadwell, by feeding off
vetches with fattening sheep, employs no artificial or any manure
whatever for swedes. A point of considerable importance, how-
ever, is as to the amount of gain by growing two crops instead
of one, when the first is taken entirely off either for conversion
to silage or for soiling purposes. In such cases the majority of
farmers would probably bestow 10 tons of farmyard manure per
acre in addition to superphosphate or bone-manure, and the
calculation should probably be made on that basis.

When silage crops have to be grown as substitutes for
swedes and tarnips, which seems particularly desirable on some
of the stiffer soils, the difference in the return would be very
much affected by the value placed on the silage itself.
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The following remarks of Mr. G. Mander Allender show how
very important he considers it to be that a great change in the
croppings of heavy soils should take place. He says:—

# Although mangolds should be grown, and perhaps some swedes or other
turnips, a good breadth of silage also should undoubtedly be provided. Take
roots from the time the seed is put into the ground until the roots are con-
sumed, the crop is one constant expense, to say nothing of the risk from fly,
and of the disappointment in a season like 1887, when there were thousan(fs
of acres bare of produce where the farmer hoped to obtain food for his
cattle for the winter. On the other hand, crops for silage, such as trifolium,
ryegrass, or winter tares, beans and wheat mixed, are put in cheaply after
harvest, are growing all winter, and come to maturity early the 1}())l1owing
summer before hay time, without costing one penny for hoeing, &c., &c.; and
if the season be favourable, and the farmer has the strength, a second crop
either of turnips, cabbages, or maize may—in the South of England at all
events—be got in, after the other produce has been taken off.”

The above gives such a fair and reasonable description of the
bearings of the question in relation to stiff land that the balance
of advantages in favour of the adoption of silage crop sowing
need scarcely be adjusted by direct estimates of costs and returns,
especially while the worth of silage itself is yet in most cases
subject to experiment. That it preponderates very much has
been sufficiently proved by the statements of distinguished
agriculturistsin the preceding pages, and public opinion may be
considered growing so rapidly in favour of the adoption of
ensilage, that we shall probably find the Agricultural Returns
for the next few years show considerable increases in the acre-

ages of those green crops that have been most generally con-
verted to silage.

XI1.— Ezperiments in Making Ensilage during the Wet Season of
1888. By H. KaINS-JACKSON.

THE year 1888, and the decade of the eighties in the nineteenth
century, will be marked in agricultural history by the farm
practice of the Ensilage System. This system, as an auxiliary
to agriculture, is one of the features of the Victorian era.
Centuries commonly pass without the practice of busbandry
being marked by any novelties, but the reign of Her Majesty is
rich, above all preceding reigns, in examples of agricnltural pro-
gress. Mechanical mowers, harvesting machines, thrashing and
cleaning machines, steam ploughs, haymaking implements, cream
separators, and various other labour-saving appliances testify
to the scientific advances made in farming; but the ensilage
system must be quoted as the solitary and notable instance of
any new means having been introduced for the preservation of
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green crops in these weather-beaten islands. It is not, however,
to consider the general principles and practice of the ensilage
system that this paper has been prepared, but to record the
efforts made in the past inclement summer by novices driven
to adopt alternative methods for saving grass and other crops,
upon which, in July and August, the waters beat and the sun
refused to shine. Hundreds of ensilage stacks were then built
—unwillingly—because there was no choice between them and
the deep sea. In consternation,last summer,the farmers through-
ount England, Scotland, and Ireland saw the forage crops of the
year washed and rotting on the meadows, or uncut passing their
maturity and becoming rather vegetable wire than succulent
herbage. A scramble was then made, partly in despair, partly
in hope, to save the deteriorated hay-harvest by the new-fangled
process of ensilage.

Luckily for the compulsory experiment, there existed, even
by thousands, an advance-guard of agriculturists who had al-
ready tried the system, who had found it successful, and who had
moreover lifted up their voices, and told in the pages of this
Journal, in the columns of the agricultural papers, in blue-books
and buff-books, at farmers’ clubs, market dinners, and at ensilage
exhibitions, how the work should be done.! There existed, in
fact, quite a library of ensilage books, in which the laws of the
system were written, and these had only to be obeyed. Accord-
ingly the new departure was made, and followed out under
competent guides; and correspondents from all the English
counties, from Scotland and Ireland, as well as from Wales,
now write of their experience, and report success won all along
theline. From the enforced adoption of the ensilage system last
summer forage crops were saved, and a vast amount of animal
food was secured for future consumption.

After the above statement it might be supposed that I need
only give the details of the successful practice employed, so that
others might follow the same course. But I find these valuable
details demand too much space for the present article, and may
be more conveniently issued in a separate pamphlet, such as
is now in preparation. There is further a strong reason that
beginners should first make themselves, at least partially,
acquainted with the principles and processes of a system such
as, through several years, practice and science have endorsed
from experiments. The shortest road to knowledge in this

' See Practical Guide to Making Ensilage in Stacks and Silos, issued by the
Enpsilage Society (Eyre and Spottiswoode. Price 6d.), giving references to
these,
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matter is to learn how to make ensilage in ordinary seasons,
for such knowledge will prove the surest guide for successfully
saving forage crops in a wet season. The most trustworthy
directions for making ensilage, and records of successful experi-
ments, exist in the several books, reports, guides, and letters
written previously to the practice of the last summer. The recent
experimenters, grateful for the means by which much of their
property was saved from destruction, extol the system with all
the zeal of converts, and whilst great value will be attached to
these latest reports of real work successfully done, yet it is de-
sirable that the earlier experiments, made in silos, made also in
stacks, and carried out under conviction (from 1883 to 1887)
and not of necessity (as in 1888), should form the first part of
the education of those who wish to study the theory and practice
of the ensilage system.

The schedules of questions which were sent out were not
distributed to the past masters of the system, or to others who
had been experimenting for years, but to those who were be-
lieved to be making first attempts. Correspondents were asked
to describe the exceptional adoption in the past unseasonable
summer of the ensilage system, and the various meaus of stack-
tng and applying pressure to grass and forage crops, by replying
to the following questions :—

1. Have you in the past season first adopted the ensilage system; or,
havi;gp previously adopted it, have you increased its practice by making
stacks?’

2. By what means in building stacks have you carried out your plana:
as regards methods of pressure and process of formation? What have been
ichl;a cos;s of any mechanical methods employed, and cost of horse and manual
abour

8. Dates and period occupied in the work; and whether such work con-
tinuous, or, if interrupted, for how long, and why P

4. Please supply any records made of temperature, and whether attempts
were made to control it.

6. Does your experience advise you to modify the means, plans, and
labour you employed; if 8o, in what way ?

6. ﬁave the crops been satisfactorily Rreserved; and, in feeding stock, is
your gnsilage proving valuable food? What has been the proportion of
waste

7. REMaBES :—Generally upon the ensilage system as you have practi-
cally worked it out, especial attention being given to the rough-and-ready
method employed in the past wet haymaking season.

The replies to this schedule of questions form a bulk of in-
formation that demands study in detail, and fully enunciates
(1) that the methods followed had beneficial results to a degree
that astonished those who had made a farm-use of the ensilage
system in saving their crops, which became of great value as
stock food; and (2) further certifies that the several means
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employed were nearly all alike efficient, and may be accepted as
reliable guides. Accordingly, what recently was but a theory
has been, by the actual experience of farmers, advanced into a
workable system.

At this date, April 1889, the owners of forage crops in the
United Kingdom and Ireland have before them several weeks
wherein to form their plans for saving such crops in a difficult
season, whilst in July 1888 often only a week was afforded to
farmers to adopt means of preservation, or to see their grass,
clover, and other crops become utterly spoiled. It will, there-
fore, be prudent for agriculturists to form now a leisurely de-
cision as to the action they will take in the approaching hay
harvest; and the following remarks are offered to assist them
in coming to safe conclusions :—

Those who have tried both silos and stacks often express
still a decided conviction that silos below, partly below, or above
the surface, have many advantages even upon the grounds of
strict economy (upon which special grounds many inexperienced
persons object to them). Silos are convenient, reliable, and
allow of weight or pressure being applied cheaply and effectu-
ally. Half pressure in a silo appears to equal in results double
the force required for making ensilage in stacks, and com-
monly the waste in silos is much less than in a stack. At the
same time, the making of ensilage in stacks is often deservedly
preferred under various conditions, such as sudden necessity from
bad weather; the distance of a crop from a built silo; and the
advantage of placing a store of winter food for stock exactly
where it will be most wanted. In this last particular the
replies of my correspondents from their practice of last season are
of great value, by establishing, on irrefragable evidence, the
success of ensilage stacks made under the most unfavourable
conditions of weather. Nevertheless the same experiments have
determined a vexed question, and tell the unwelcome fact that
the waste round the outsides of stacks is considerable in most
cases. Perhaps the chief gain in Imowledge from the ensilage
stack experiments of 1888 is the result that good ensilage may
be made without that impermeable closure that is considered
necessary in silos. Next, the paramount importance of pressure
of forage in a stack is made clear, notwithstanding isolated
instances of crops having been preserved without any further
pressure than was given in building the mass by treading of
workmen, or by the passage of horses and carts over the stack.!

} The Editor has been favoured by Lord Egerton of Tatton with the following
very interesting description of the making of Clamp Ensilage at Tatton Farm
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One of the most curious impressions made on reading the
several reports returned to me by correspondents is the total
absence of any new, ‘ rough-and-ready,” or ‘“scratch method.”
Wherever any such independent means have been used, they will
be found materially the same as those already covered by patents;
and therefore, whilst they might, I suppose, be employed by a
farmer himself, he could not sell them to the public. The en-
silage forage-cake is, in truth, a product of the kneading, press-
ing, or treading of grass, clover, or forage. Pressure or squeez-
ing-power can be applied by (1) dead-weights, by (2) weighted
levers, by (3) chains and screw-tighteners, by (4) wire-ropes or
other ropes tightened by ratchet apparatus, or (5) by lever and
hydraulic jacks. Possibly there may be other modified appli-
ances, but scarcely fresh principles of compression.

As mentioned above, all these means of pressure have been
patented: the jack by Mr. C. W.Wilson ; the levers by the Ensilage
Press Company; the wire-rope and ratchet by Mr. Johnson;
the chains and screws by Messrs. Reynolds and Co.; the roller
system by Messrs. Pearson. Only dead-weights apparently re-

fn August 1888, by a process particularly simple and within the resources of
every farmer :—

* The stack ensilage on my farm having to a great extent in two previous
years failed from overheating and waste, I carried out in August 1888 the making
of ensilage on the principle of a turnip clamp.

“ Nine acres of a field, which had been laid down to grass about five years,
were mown on August 2 and following days. An excavation, fifteen yards long
by eight feet wide, and three feet deep, was first made. The soil, which was
a fair loam with sandy subsoil, was thrown up on either side, and the turf
carefully stripped, to be afterwards replaced. The bottom was hard dry sand,
which gave natural advantage. The ends of the excavation were sloped off
by an inclined plane rising at the rate of one in five.

 The grass was brought by one-horse carts and delivered into the treoch ;
they passed in succession over the mass, which was spread evenly by hand.
After the grass was spread, a roller weighing fifty cwt., and drawn by three
horses, was taken over it backwards and forwards so as to consolidate it
betwecn the delivery of each load. At night the roller and carts were left on
the grass, when it had reached the level of the ground.

“ This process was repeated with the interval of one day, until finally the
grass was raised three feet six inches above the ground, when it was thoroughly
solid from repeated passage of the roller. The soil was then replaced over it to
the depth of a foot, including the sods which were replaced.

“ The estimated contents of the pit were fifty tons, a cubic foot of the
ensilage weighing 56 lbs. The pit was opened on December 19, when it had
sunk two feet, vis. to one foot six inches above the level of the gronnd, and it
has been kept open till March 1889, when it was still as good as at first, and it
has been eaten freely by young stock through the winter. The temperature as
taken in the centre of the mass did not exceed about 120° Fabr., and lowered
gradually. The fermentation was subacid, the grass well preserved, and not
differing much from hay of a yellow colour. There was no waste, and the
character of the ensilage was uniform throughout. It was considered by my
bailift better than the ¢pit’ ensilage made in the usual way, and heavily
weighted with planks and earth.—E, of T,
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main free for public use. Accordingly, where stacks were
built in the hurry of 1888, resource was made in most cases to
one of the above systems, all of which had the well-earned cha-
racter of having been previously successfully employed. Here,
by the way, it shonld be recorded that various experimenters,
who did not know of the above systems, worked out similar
methods for themselves independently, from that common
mechanical knowledge which all farmers should, and many do
possess. When, however, they wished to extend their own
plans and sell them to neighbours, they found the field already
occupied by patentees.

The “ sweet simplicity ” of making good ensilage in a silo
where dead-weights are employed, and where the product should
neither be sour nor sweet, is somewhat sacrificed when ensilage
is made in stacks, where it appears desirable to control the
temperature by regulating pressure in order that sweet ensilage
be produced. But even this result is attained very easily when
either of the above-named systems is employed, as will be
told in the detailed narrative made up from correspondents’
reports, in the pamphlet about to be issued. Novices may have
plans of their own, and may carry them out successfully ; but,
gince they can hardly be less costly in labour and materials,
and only slight modifications of those patent systems already
existing, beginners will do well to adopt known methods. The
above remark applies especially to making ensilage in stucks.
Where a silo exists the non-patented dead-weights of simple
earth, bricks, stones in boxes, railway iron, &c., are still much
in use with those who have employed them for years, who find
them perfectly effectnal, and who keep the belief that they are
cheaper than most mechanical methods.

The answers given to the questions in the schedule issued to
correspondents assert conclusively that

1. Many farmers last season did adopt exceptionally the
ensilage stack system as an alternative to hay-making, which the
weather had rendered impossible.

2. That they employed commonly the special systems above
mentioned ; and although, in the hurry of the wet season, they
did not often make reliable estimates of costs, these seem to have
ranged from 10/ to 201,

3. The periods of making these ensilage stacks extended
from mid-July onwards, until in October aftermath was used.
The work of making was interrupted by various circumstances
(such as fine weather occasionally allowing of hay-making), and
much of the ensiled crops consisted of the damaged leavings of
the hay-making attempts.

”
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4. Temperature was generally controlled, but was often very
high, nearer 160° than 120° Fahr. From divergent registers,
however, the product was nearly always fairly satisfactory.

5. Most of the experimenters express confidence in the
means they employed, and any modifications they propose are
trivial. In the case of Pearson’s Roller System, farther pressure
from dead weights is sometimes advised.

6. In most cases correspondents have expressed themselves
decisively to the effect that they found their crops effectually
preserved so as to become good food for stock. The outside
waste, however, was often considerable—®6 to 18 inches; but of
this damaged bulk a large proportion was eatable when shaken
out in the stock-yards or meadows.

7. A large majority of those who tried to make ensilage
stacks last season report that they intend to continue the prac-
tice in the future.

From the results shown in several reports, farmers may well
follow the advice given by Dr. Voelcker in his recent lecture to
the Kendal Farmers’ Club: ¢ not to place too much importance
upon the matter of making ensilage sour or sweet. This must
be made altogether subservient to the general circumstances of
thecase.” It has been found a tiresome matter—where the candle
costs more than the game is worth—to watch, wait, test, and
control the temperature. Good ensilage is of a neutral character,
neither sour nor sweet to any extent. In large silos, as in large
stacks, are strata of sweet and sour, both good——as is the case
in the large silo of Visct. Arthur de Chezelles, where the prac-
tice is to go on filling as opportunity suits. Probably the
trouble of making ensilage is trebled the moment special ends
are sought. The waiting intervals for the temperature to get a
certain height are almost as vexatious and costly in loss of time
as waiting for the sun toshine in showery or rainy weather to make
hay. The effect of pressure in all cases is to lower the tempera~-
ture, which can be ascertained by the insertion of jointed iron
rods—of various lengths—to which is attached a registering
thermometer. Messrs, Vipan & Headly, of Leicester, have a good
model with an augur-screw at the end ; and Messrs. Dollond, of
London, are also introducing one this season at a very small
cost (12s. 6d.); whilst ordinary gas-piping with a thermometer
inclosed may serve, and be made by the farmer, though he would
save very little money by so doing.

The lessons taught by the reports kindly placed at my
disposal by correspondents are definite, and may be briefly
summarised.

The green crops of the country, taken at their best stage of
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growth, may be saved, independently of weather. This was
known previously. But it is now proved that fodder, grass,
clover, tares, &c., when already damaged—half spoiled—may be
saved from further destruction, and become in a stack, under
regulated pressure, useful stock food.

The costs of making ensilage are shown to be much the same
as making of hay in ordinary times.

The value of ensilage as food, compared with hay as food,
is considered so far equal that practical farmers find their stock
thrive satisfactorily on either.

In conclusion, I may say in advance, relative to the practlcal
details farnished by my correspondents, whose reports in a
narrative form will make up the pamphlet shortly to be issued,
that the success of farmers who last wet season made ensilage
under compulsion has been such, that in the future their example
may be expected to introduce the making of ensilage by choice
in all ordinary British summers.

XII.—Report on the Experiments conducted in 1888 by Local
Agricultural  Societies, in conjunction with the Royal
Agricultural Society of England. By Dr, J. Avcustus
VOELCKER, B.A., B.Sc., Consulting Chemist to the Society.

In 1888 the three following Societies continued the experiments
initiated in 1886 :—
The Essex Agricultural Society.
The Royal Manchester Liverpool and North Lancashire
Agricultural Society ; and
The Norfolk Chamber of Agriculture.

By each society the experiments were assiduously and carefully
carried out; they were duly inspected, and though they exem-
plified in several cases the impossibility of commanding success,
the results obtained point, in the main, to the usefulness of field
experiments, whilst considerable interest was aroused by them,
both locally and generally.

I.—EssEx AGRICULTURAL SOCIETY.

(Abstract of Report of Mr. BErNARD DvEr, B.Sc., F.C.S. &c,,
Consulting Chemist to the Society, and Mr. E. RosLInG,
F.R.M.S., of Melbourne, Chelmsford.)

There were two sets of experiments, (A) continuation of the
mangold experiments of 1887, with the object of seeing the
effect on a subsequent oat crop of the manures applied for the
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mangolds. (B) Experiment on manures for the mangold crop,
conducted on lines similar to those of 1887.

A.—Residual effect on a subsequent Oat Crop of Manures applied
in 1887 for Mangolds.

The soil was of rich quality, a stiff loam of a clayey pature,
resting on a subsoil of white clay containing chalk nodules. In
1887 it was found that the heaviest and most highly manured
mangold crops had been followed by the best oat crep, and the
results of 1888 are practically in direct confirmation of this,

Table I. below gives the produce for the two years.

TasBLE I,
1888
1887 Oants per acre
Pror Manpures per acre applied in 1887 Mangolds per
acre Head- Straw
corn
. tons cwts. qrs. busheln:tons cwts, qre.
(A'| No dung, no artificials . . . . 9 14 2 170841 2 3 3
t0 | No dung, po artificials . . . . 10 1 8 (62041 16 2
¥ | 12 tons durg, no artificials . fos: 11 18 0 |6948] 2 2 1
12 tons dung, 3 cwt. superphos- :
J{phate... }fw0o 9 2 720002 1 8
(12 tons dung, 2 cwt mtrate of. i
D soda . . g1 14 2 07460 2 4 2
(12 tons dung, 3 cwt superphos~ .
¢ phate, 2 cwt. nitrate of soda } 15 12 8 7560, 2 6 O
(12 tons dung, 4 cwt. pitrate of, .
M 1 soda . . . ', 14 5 1 (8376[ 2 4 3
(12 tons dung 3 cwt superphos- - !
L 1 phate, 4 cwt. nitrate of oda } 15 5 819004 1 19 0
(12 tons dung, 4 cwt. basic cinder,, .
K 14 cwt. mtrate of soda . . Logp 1418 11835212 6 0
B | 12 tons dung, 2 cwt. guano . . 14 1 11672012 1 O
12 tons dung, 2 cwt. guano, 2 c,wt ) .
E { nitrate of soda . . . . . .| 14 11 317016/ 2 0 2
G | 12tonsdung,4cwt.guano. . .| 16 4 3 6936 2 1 1
{12 tons dung, 4 cwt. guano, 2 cwt.) . a0 !
H {1 Gitrate of soda . . . ,. i 1874 07792, 2 6 1
(12 tons dung, 4 cwt. guano, 4 owt. ) !
I nitrate of soda . . ] 1819 217860 2 8 3
R | No dung, 4 cwt. nitrate of soda . 13 6 3 765, 2 3 2
. ! {No dung, 4 cwt. basic cinder, 4 :
N { cwt. nitrate of soda . . . ! } 12 3111z 2 1 0
No dung, 3 cwt. superphosphnte '
{ 4 cwt. nitrate of soda . . . } 16 19 3 ;722002 0 3
No dung, 6 cwt. guano, 4 cwt.) -
{ nitrate of soda . . . j] 18 18 0 | 8056 2 5 O
! The mean yield of A and 0 is . 9 18 0 |66441 2 O O

By a comparison of the unmanured plots (A and O) with
plot I it is seen that dung alone gave an increase of 2 tons of
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inangolds, 3 bushels of oats, and 2 cwts. of straw, whilst arti-
ficials with dung, but without nitrate of soda (plots J, B, G),
gave an increase of 1 ton 14 cwts. of mangolds over the merely
danged plot, but no increase in oats. Artificials, including
2 cwts. of nitrate of soda in addition to dung (plots D, C, E, H),
increased the produce by 3 tons 14 cwts. of mangolds, 5 bushels
of oats, and 2 cwts. of straw over the dunged produce ; and arti-
ficials with 4 cwts. of nitrate of soda under similar circumstances
(plots M, L, K, I) increased it by 3 tons 19 cwts. of mangolds,
141 bushels of oats, and 2 cwts. of straw.

Where no dung was used, but artificials only, together with
4 cwts. of nitrate of soda (plots R, N, P, Q), the incrcase over
the unmanured plots was 5} tons of mangolds and 10 bushels
of oats. Reckoning mangolds at 10s. a ton, oats at 2s. a bushel,
and straw at 2/. a ton, whilst charging the dung with a cost of
5s. per ton, the results, looked at from a monetary point of view,
showed that in the two years there had been no adequate return
for the heavy outlay on the dung, but that artifictal manures
had given much better results. Thus 4 cwts. nitrate of soda,
costing 2I. 3s., gave an increase valued at 2I. 16s. 6d.; 3 cwts.
superphosphate, and 4 cwts. nitrate, costing 2{. 1ls. 3d., gave
an increase valued at 3I. 19s.; while G cwts. guano and 4 cwts.
nitrate, costing 4l. Gs. 6d., gave an increase valued at 6I. 3s. Gd.
The most costly artificial dressing, where no dung was used,
was, therefore, the most economical.

Speaking generally, last year’s conclusion was quite borne
out, that the best mangold crop was followed by the best one of
oats; also that nitrate of soda told very much the second year,
though it is uncertain whether this was due to its not having
been entirely washed out daring the dry season of 1887, or to
the amount of plant food left by the rootlets of the more abun-
dant mangold crops, and the tops (which were afterwards
ploughed in). In any case, the influence of the nitrate of soda
was not gone, and the fertility of the soil not diminished, but
rather the reverse. The best result was obtained by the most
costly dressing, viz., 6 cwts. of guano and 4 cwts. of nitrate of
soda, without dung.

B.—Ezperiments on Mangolds.

This experiment was conducted on a fresh field. Though
the rainfall throughout the year was a higher one, at one time
in the early life of the mangolds there was a season of drought,
and great irregularity in the plant was the consequence.
Fuarther than this, inequalities in the depth and nature of tke
soil manifested themselves clearly, and practically from these
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two causes the experiments were upset. Under these circum-~
stances no useful purpose whatever would be served by giving
the weights of the produce, though there are several points
brought out in the report which are worth attention. There
was only one instance in which an adequate return for the
manuring was obtained, and that was when 4 cwts. of nitrate of
soda were used alone. It was noticeable that the mangold plots
with nitrato of soda continued growing for a longer period than
those which had none. The rainfall for the year was 23:36
inches. It isintended to repeat these same experiments in 1889
with some modifications.

II.—NorroLK CHAMBER OF AGRICULTURE.

The name of Mr. I. I. Cooke is now so well known in con-
nection with the careful carrying out of practical experimental
trials that it is no surprise to find that the Annual Report of the
Norfolk Chamber contains the record of even more extended
investigations than before. Besides Mr. Garrett Taylor and
Mr. Sapwell, who have from the beginning been associated with
Mr. Cooke, two other gentlemen, Mr. C. L. Buxton of Bolwick,
and Mr. G. J. Holmes of Brooke, have recently placed land at
tho disposal of the Managing Committee for experimental pur-
poses, so that now the Chamber may be said to possess no less
than six “stations.” It becomes in consequence more and more
difficult to do even ordinary justice in an abstract of this kind,
and the readiest and best way would undoubtedly be to refer
readers to the Report of the Chamber, containing the full
account of the experiments of the year. Mr. Cooke, indeed,
not satisfied with what may be termed the ordinary ¢ practical
farmers’” experiments, has now, in one or two instances, extended
these in the direction of scientific inquiry, a subject with which
he is, I may say, one of the very few * practical” men qualified
to deal. The Norfolk Chamber, through their Experimental
Committee, soon saw the absolute necessity of an efficient super-
intendent, whose special duty it should be to watch the experi-
ments and be responsible for the carrying out of the directions of
the committce. They may, T have reason to know, be congratu-
lated on obtaining a man who, after some careful preliminary
training, lias become very efficient for the post.

Despite every care and precaution, however, experiments are
subservient to season, and the remarkable year just passed has
played havoc with many of the trials. The almost entire
absenco of sun has perhaps most of all prevented the different
manures from working their proper effects.
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The main field experiment was one upon wheat, followiny
rotation seeds, the object being to find what, in the absence of
farmyard manure, would be the most suitable dressing to apply
for wheat. This would meet, it was hoped, the case of entering
on a new occupancy, or of not having a sufficient supply of dung.

Whitlingham, Cawston, and Flitcham were the places where
the experiment was carried out. The soils have been described
in previous reports: at Whitlingham it is light and open, about
nine inches of topsoil, with subsoil of brick-earth and clay; at
Cawston it is five to six inches poor light surface land on sandy
subsoil ; and at Flitcham a very thin, light, and hungry topsoil
resting on chalk,

Barley in each case preceded the seeds, which were sown
among it, and not manured themselves before the wheat. The
autumn sowings of sulphate of ammonia took place the end of
September or beginning of October; the spring top-dressings
of this and nitrate of soda the first week of April. All other
manures were applied in September or October. The results
are given in Table II. on page 292.

At Whitlingham the unmapured produce wason the average
23 bushels per acre, and even with the many kinds of artificials
employed no greater increase than 4 bushels could be obtained
—the best result being due to 4 cwts. of rape-cake in autumn
and 1 cwt. of nitrate of soda in spring, the cost being about 26s,
per acre.

The season was all against reliance on artificial manures
alone, and, as seen from plot 13, a heavy dressing of dung
used with artificials gave & much increased yield, though dung
alone (plot 15) unaided by the nitrate of soda did only slightly
better than the artificials.

The Flitcham results are much of the same character, with
the exception of plots 4 and 5, on which 1 cwt. of muriate of
potash was sown in autumn in addition to rape-cake.

Mr. Cooke writes of the appearance of these two plots by
comparison with the others as being quite magical, and having
inspected them myself, I also can speak to the very striking
differences prcduced, and which on the facts and figures one
cannot help attributing to the effect of the muriate of potash
applied. Anyhow, the crops on these plots stond erect while all
others lay rearly flat down, and they yielded fairly in comparison
with the ordinary farming (plot 13), which included the use of
ten loads of dung, as well as muriate of potash and nitrate of
goda (§ cwt. each). Of the other plots the best was, as at
Whitlingham, plot 9 (4 cwts. rape-cake in autumn, and 1 cwt.
nitrate of soda in spring).

v2
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TasLe II.—WHEAT AFTER RoraTioN SEEDS.

Produce per acre
Plot Manures per acre exr;:l:xfiem‘it Head
corn Straw
bushels | cwts. qrs, 1bs,
Whitlingham [ 2225 ( 16 1 16
1 Nothing . . . . . . Cawston . .[2216(156 2 O
Flitcham . . |1023 | 10 1 22
Whitlingham 2525 | 17 0 12
2 4 cwts. rape-cake (sown in autumn). { Cawston . . {2266 |16 0 16
Flitcham . . {1406 [ 11 3 24
Whitlingham 2560 |19 0 0
s |{1 owt s“ll)P’;m fm"}m““ (sown in Cawston . {2418 | 16 1 16
sutumn before ploughing) .+ - || Flitcham . . {1281 [11 2 7
e i
84 {l cwt. sulphate ammonia (sown in gl}:;&':igham E?gg }g ?lg
sutumn after ploughing) . . Flitcham . . [12:81 [11 2 7
4 cwts. rape-cake . . Whitlingham |24563 | 16 8 4
4 1 cwt. muriate of potash (sown m{ Cawston . .[2937 |21 2 22
autumn) . . . . . Flitcham . ., 2359 [ 16 2 17
g oWte mpecake . . ‘(| Whittingbam |2515 | 16 3 14
5 » superphosphate . . Cawston , . |2665 (19 3 20
» Muriate of potash (sown )nl Flitcham 2376 | 17 1 23
aummn) C e e e v
cwts rape-cake . . . Whitlingham {2267 | 16 2 24
6 " superphosphate (sown in au-{| Cawston . .|2681 |18 818
tumn) Flitcham . . [1687 |14 1 4
1 cwt. sulphate ammonia (sow Whitlingham {2562 117 2 0
7 autumn) Cawston . . (2425 |18 2 4
lewt. sulplmteammonla(sown mqpnnxz) Flitcham . . 12118 {10 3 16
1 cwt. sulphate ammonia (sown in (| Whitlingham |2525 | 16 3 20
8 autumn) . Cawston . .|[2360[18 2 6
1 cwt. nitrate of sodn. (sown 1n sprmrr) Flitcham . . {1507 [ 12 3 22
4 cwts. rape-cake (sown in autumn) Whitlingham 2134|119 3 8
9 {1 cwt. nitrate of soda (sown in sprin ) Cawston . . 12025 | 24 218
PHBEI (| Fiitcham . . |18:82 |15 2 14
j Whitlingham (2414 (16 2 9
10 8 cwts, rape-cake (sown in autumn). Cawston . . (2634 (20 020
{ Flitckam . . [1421 | 11 3 24
2 cwts. sulphate ammonia (sown i Whitlingham 25,00 16 1 4
11 { tumn before ploughin Cawston . . {1981 [ 14 1 20
au ploughing) . Flitcham . . [1273 | 10 3 26
114 {2 owts. sulphate ammonia (sown i g‘l:;tl:fham g??g ;; 322
autumn after ploughing). . . . F]itcham: 11273 110 3 26
J Whitlingham (2390 |16 2 9
12 Nothing . . . . . . . . ., . Cawston . .{2237([18 0 4
| Fliteham . . 1500 | 12 0 21
16loads dung . ., . . . . . . )
13w {3 cwts. salt . . e e e Whitlingham 3376 | 23 3 16
£ [(1 cwt. nitrate of soda. . . . . . )
14§ {5loadsdung . . . . . . . . Whitlingham |2963 | 17 3 12
= lelo'ldsdung e e e e e e 1
13 3} cwts. salt . . . C e e e Cawston . . 3750 |29 012
E‘ }cwt nitrate of soda. . .o J
= 10 loads dung, and in Fcbruary -
136 {3 cwt. nitrate of soda. . , ., . . Flitcham , , [2812 [ 22 1 18
; » Mmuriate of potash , , ., .
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At Cawston the same dressing gave good results, and except
by the ordinary farming (plot 13) was only equalled by rape-
cake and muriate of potash (plot 4). The possible influence of
the potash here is, however, discounted by the lower yield of
plot 5, though this, like plot 4, had a more healthy appearance
than the other plots. The ordinary farming with ten loads of
dung, 3% cwt. of salt, and § cwt. of nitrate of soda, gave a far
higher return than the artificials.

Summarising the results, the need of farmyard manure in
unpropitious seasons on the thin soils of Norfolk has been
strongly brought out, though it is also clear that it may be
most usefully supplemented. Nor would it appear that dung
can be sufficiently replaced by artificial manures, at least in a
season like 1888 ; nor by rape-cake, which, especially in Norfolk,
has had many supporters, but which proved in these experi-
ments very unsatisfuctory.

Ezperiments on Barley afler Swedes drawn off the Land,
and also affer Wheat, at Bolwick.

These were in repetition of the experiments carried out at
Whitlingham and Aylsham in previous years. A main point
was to determine the value of & mixture in great local favour,
viz. guano and salt, the salt being believed to strengthen the
straw. Unfortunately, however, for this belief the salt plots
were in each experiment decidedly the most beaten down of all
the number. At the same time, the produce both of corn and
straw was appreciably increased. This is a result not before
obtained in these experiments, and whether due to an excep-
tional season or not is uncertain, but will form the basis of
further inquiry in the future. The unmanured yield was very
high, viz. 36} bushels after swedes, and 41 bushels after wheat,
the land being evidently too good or in too high condition to
bring out the influence of the manures.

Lzperiments at Flitcham on the Use of DPolash in different forms.

Some of these continuations of former experiments have
failed to throw any further light on the question. Mr. Cooke,
indeed, says that, owing probably to the extensive use of potash
manures in previous years, it is a matter of extreme difficulty to
find now on his farm a spot on which the deficiency of potash
is sufficiently marked to give the required results. One experi-
ment, however, where white turnips, swedes, and barley were
all sown on a small spot exceptionally deficient in potash, led to
some interesting results, the white turnips flourishing, while the
swedes and barley were both miserable crops. '
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TapLe IT[.—EXPERIMENTS UPON SWEDES AT WHITLINGHAM (MR.
TAYLOR’'S) AND DUPLICATED AT AvLsuaM (Mg. SAPWELL’S).

Previous erop of Wheat at Whitlingham was manured mth 15 loads of dunyg,

and at Aylsham with 10 loads of dung, 2} onts, salt, 3 ent. nitrate of soda
per acre,

P.ot Manures per ncre cxr;::rpi‘x‘u‘(,:fnt Roots per acre !’ Tops per acre
Whit] ' tnm(‘\\; qra, lbs, It.ons wt. qrs. Ibs,
Tt ¢ Whitlingham | 20 2 61 2 1 314
1 | Nothing . o o { Avisham . .|1317 3 2] 1 9 3 8
4 cwts. superphos-
( phate, mixed with
! 4 cwt. bone-flour, 1| | Whitlingham | 2311 018| 2168 1 0
3 IL cwt. sulphate am-7) Aylsham . .21 9 012} 117 8 2
monia, 1 cwt. tnuri-
ate of potash . J
‘ ({J‘\ts superphos-
phate, 1 cwt. sul- . -
Whitlingham {25 8 1 67 210 2 4
3 l phate ammonia, 1} Aylsham . .[23 4 124| 119 226
potash . .
cwits, =uporphos T
o || pinie mived i) Witinam |21 8 8141 2 4 02
&cwt bone-flour J yisiam ..
4 cwts. supcrphos- Whitlingham | 24 7 220} 2 7 0 26
b phate . , . . S| Aylsham . .20 5 214} 116 212
s Nothin .( Whitlingham | 23 4 1 24 2 5 214
B ov e i) Aylsham . . 11618 0 14 -
4 cwts, superphos- |
phate, mixed with | by 2517 32| 210 3 6
7 1 cwt. bone-flour, H X gham ‘,;D “ .
;cwt.snlphatcam- v Aylsham . 2016 0 8| 117 312
monia . . . ;
(4 cwts. d)ssohcd} Whitlingham | 2014 0 2 210 2 ¢4
8 11 bomes . . . . .y Aylsham . .|1817 3 2 —
1} cwts. guano, § ewt. ) :
9 ! “bone-fiour, 4 cwts. }' Aylsham . . 18 1 222 —_
Il superphosphate i

This experiment was conducted mainly for the purpose of
seeing whether the free acid in mineral superphosphates had, as
asserted in some quarters, an injurious effect on the swede crop,
in the case of land (as here) somewhat deficient in lime, and
whether the use of bone-flour, to neutralise its action, would
prevent any evil effects. The first year (1886) the addition of
bone-flour seemed toproduce at Whitlingham a striking influence ;
but there was very little, if any, confirmation of this in subse-
quent experiments, and the results now recorded, and in which
exceptionally acid manures were purposely used, may be taken
as abundantly showing that practically no injury has been done

by the acid superphosphate, nor any gain obtained by mixing it
with a little bone-flour.
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The Report of the Committee contains the account of many
more experiments, ¢.g. on mangoldsand on rotation sceds—into
which space does not allow me to enter—besides an extensive
one on sheep-feeding. carried out at Whitlinghain.  Altogether,
the report is a record of a very busy and very useful year of ex-
periment, and will well repay study.

IIT.—THE RovAL MANCHESTER LIVERPOOL AND NORTH
LANCASHIRE AGRICULTURAL SOCIETY.

The experiments of this society, upon the laying down of
grass for permanent pasture, and also for ley of one to four years’
duration, bave been continued at the two stations, Saltney near
Chester, and Rostherne (Lord Egerton of Tatton’s).

At Saltney, it may be remcmbered that the experiments on
rotation grasses for one year's ley resulted in 1887 in favour of
a simple mixture such as that used on plot 14, viz. 22 lbs.
Italian ryegrass, and 10 lbs. American red clover,

The experiments on two and three years’ ley were continued,
and not only were the yields weighed as hay, but the hay was
examined by Mr. Smetham, the Society’s chemist, and the dry
matter in it determined, so as to enable fair comparison. 7The
following Table (IV.) gives the yields in 1888, the dry matter of
the crops of 1887 and 1888, as also the total dry matter for the
two years:—

TaBLe IV.

Weight of hay 'Dr) matter per Dry matter in Total for

in 1888 acre in 1687 i 1088 two ycars
Cwis, qrs. 1bs, | Cwts, qre. ths.  Ciwts, qra. 1bs. l(\\tﬂ qrs, Ibs,

Three years' ley,plot 6 |33 0 0 (3¢ 1 0 22 0 22056 1 22
36 0 039 0 0 25 1 96+ 1 9

Two \ears lcy plot 8 | 3% 0 038 0 0 2¢ 0 9162 0 9
s 0 w 9:40 0 041 2 0 8 O 221469 2 22

”» s w» 10727 O 0140 0 018 0 12 568 0 12

” ” w 11 132 0 0143 1 0 22 3 10 66 0 10

The best result for two years’ ley is accordingly given by
plot 9, the sceding of which per acre was as follows :—

4 lbs, Italian ryegrass 4 1bs. Cowgrass

4 1bs. Perennial ryegrass 2 lbs, White clover
4 lbs. Cocksfoot 2 lbs, Alsike

8 Ibs. Meadow fescue 1 1b. Trefoil

2 1bs. Timothy

In the plots for three years’ ley, plot 7 has maintained the
superiority shown over plot 6 in 1887. The respective seedings
of these plots are :—
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Pror G, Pror 7.
4 lbs, Italian rycgrass 2 1bs. Ttalian ryegrass
6 1bs, Cocksfoot 6 1bs. Perennial ryegrass

6 1bs. Cocksfoot

3 1bs. Meadow fescue 3 Tbs. Meadow fescue

2 lbs, Tall fescue 2 1bs. Meadow foxtail
9 lbs. Meadow fescuo 1 1b. Hard fescue

i 2 lbs, Timothy
8 lbs. Timothy 1 1b. Crestad dogstail
3 1bs. Red clover 4 1bs. Cowgrass
14 1b. White clover 14 1b. White clover
14 1b. Alsike 14 1b, Alsike

The diminished produce in 1888 as compared with 1887 is
noticeable, although the-seuson was distinctly more favourable
for grass. Mr. Holland, the Society’s botanist, remarks on the
deterioration of Italian rycgrass and red clover (biennials) on
the rotation plots, but adds that their place seemy to have been
taken by other grasses. DPlots 6 and 7 (three years’ley) would
both readily stand for permanent pastures, and probably be much
better than many of the ordinary mixtures sown by farmers.
Of the permanent pasture plots at Saltney (plots 1-5), all have
made good progress, and there are no signs of a deterioration.
At present it is difficult to say which is the best. Plot No. 1,
a cheap mixture, consisting of

24 Ibs, Devonshire evergroon ryegrass

4 1bs. Wild white clover
4 1bs, Crested dogstail

i 1b. Sweet vernal grass,

has formed a wonderfully close root, and is literally one mass of
white clover. Mr. Holland thinks the seed sold as “ Wild”
white clover has produced a plant of smaller character, but with
greater power of spreading than clover from ordinary white
clover seed. He also thinks the plot shows the Devonshire
Evergreen Ryegrass to be a special strain of dwarfer nature, but
with more spreading habit than other strains of ryegrass. Both
Yarrow and Birdsfoot Trefoil are spreading largely on the plots
where they were sown. Mr. Holland’s report contains further
notes on specimen plots of individual grasses and the appear-
ances presented by them.

At Rostherne, the experiments have been continued on the
laying down of permanent pasture and for two and four years’ ley.
The dry season of 1887 caused the seeds sown that spring not
to come up well; indeed, it was intended at one time to plough
- the plots up, but by April 1888 they had much improved, and,

a wet scason following, it appeared that a considerable number
of the seeds which had been lying dormant came up, and the
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plots were retained. The seeding with a wheat crop looked, on
the whole, better than that with an oat crop. It is still pre-
mature to compare the various plots, but the following Table (V.)
shows the weight of hay carried, and the dry matter yielded
per acre :—

TaBLE V, .
Secds sown with wheat l Beeds sown with oats
Weight of hay | Weight of dry Weight of hay | Weight of dry
per acre matter per acre | per acre matter per acre
l
Cwta. qrs. 1bs. | Cwts. qrs. 1ba. Cwts. qre, 1bs, | Cwis. qrs. 1bs,
Plot A 47 0 O 34 2 14 Plot L . 30 » 0 23 0 O
» B 31 0 0 24 1 4 »w K . 29 0 0 21 2 22
. C. 38 0 O 28 314 & ,, J . 33 2 0 256 0 1
w D. 34 2 0 27 019 R 33 0 0 256 010
»w E. 3 0 0 29 215 s H . 34 00 25 1 26
w F 32 0O 25 1 14 w G . 30 2 0 23 216
w M 26 0 O 20 0 | w N . 28 0 0 21 115
Cost per njre
Plots A and L are for permtment pasture without ryegrass 43 10
» B 4, K ” » with " oo» 81 7
w C o J. , 4 years ley without ,, ,, 80 6
» D 1 I ” ” WIt'h » ” 25 1
s E , H » 2 ycars' ley without ,, , 13 8
w F , G with p» 17 8
w M, Na mixture in Jocal repute for 8 years’ loy 17 4

The plots have, in 1888, been divided, one half being mown
and the other half fed off.

It is gratifying to add, by way of conclusion, that the three
Societies whose valuable experiments are here recorded, have
undertaken to continue them in conjunction with the Royal
Agricultural Society of England during the forthcoming season
of 1889,

XIV.—Report on the Field Experiments at Woburn, conducted
on behalf of the Royal Agricultural Society of England
during the wyear 1888. By Dr. J. AtGusTtus VOELCKER,
B.A., B.Sc., Consulting Chemist to the Society.

EXPERIMENTS ON THE CONTINUOUS GROWTH OF WHEAT.

AFTER removal of the wheat crop of 1887, and subsequent
ploughing and preparation of the land, wheat was again sown,
this being the twelfth successive season. As usual 9 pecks
per acre of seed were used, this being dibbled in October 13-15,
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208 Report on the Field Experiments at Woburn.

1887, Mineral manures were harrowed in on plots 4, 5, 6, 8,
and 9, on October 17. The dung for plot 118 was made in the
feeding boxes by four bullocks, which fed from November 24
to December 15 on 30 cwts. of swedes, 2 cwts. 2 qrs. decorticated
cotton-cake, 4 cwts. of maize-meal, and 5 cwts. of wheat-straw
chaff, being supplied during the time with 12 cwts. of wheat-
straw as litter.

The dung after being made was clamped and kept in a shed
until March 20, when it was weighed. The total weight was
24 cwts. 1 qr. 7 1bs. To plot 118, 15 ewts. 1 qr. G 1bs. was applied,
this being the calculated quantity (from the composition of the
foods and litter employed) required to supply ammonia to plot
118 at the rate of 200 lbs. per acre. The experience of previ-
ous years having gone to show that farmyard manure supplying
ammonia at the rate of 100 lbs. per acre produced little or no
effect on the crops of either wheat or barley, it was decided to
leave the plots 10B unmanured this season, and in the following
one to try instead rape-cake, supplying ammonia at the same
rate per acre. The nitrogenous top-dressings of nitrate of soda
and ammonia-salts (sulphate of ammonia and muriate of am-
monia in equal parts) were put on plots 2, 3, 5, 6, 83, and 98
on May 5. A fortnight later the nitrate of soda began to show
its effect, and the ammonia-salts a few days after.

But little need be said to recall the exceptionally unfavour-
able season, the heavy and continuous rains which did so much
damage to corn crops, and perhaps worst of all, the almost total
absence of sun and warmth so much required to ripen the grain.
Under such circumstances it is not surprising that when after
a very late harvest the corn was cut September 4-7, carted
and stacked on September 14, and the produce thrashed and
weighed on November 22, it was found to be very small. The
rainfall during the year was 23:94 inches, as against 15:04 inches
in 1887, and in the month of July alone it was no less than 4-06
inches, DPuparia of the Hessian fly were found on the plots,
but the damage done, if any, was very slight. The results of
the harvest are given in Table I. opposite. The produce of
corn was very similar to that of 1886, also a very wet year (the
rainfall then being 25:05 inches), but the yield of straw was
considerably larger. The weight per bushel of the corn was
exceptionally small—indeed, we have to go back to 1880 to find
a parallel.

Minerals used alone gave only as much as the average yield
of the unmanured plots. Nitrate of soda supplying 50 lbs.
ammonia, when used alone produced 3 bushels an acre more
corn and 2 cwt. more of straw than ammonia-salts, supplying
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TABLE I.—Propuce oF CoNTINUOUS WHEAT. Twswm Sx\sov 1888.

.

PRODUCRE PER ACRE

Dressed Corn

soda, 100 lbs. sulph. magnesia, 3} . . ax
b l cwts, superphosphate of lime, and | 1,352 243 8595 123 1 19
200 lbs. aumonia-salts. .
{200 1bs. sulph. potash, 100 1bs. sulph
soda, 100 lbs. sulph. macsnesia, 3} 1,618 306 528 (30 2 2
l cwts. superphosphate of lime, and
275 lbs. nitrate of soda , . .
7 Unmanured . .

200 1bs. sulph, potash 100 1bs. sulph
{ soda, 100 1bs. sulph. magnesia, 3} ¢
cwts. superphosphate of lime. .
{The same minerals as in 84, and 400

1bs. ammonia-salts .
200 1bs. sulph. potash, 100 lbs su]ph
{ soda, 100 1bs. sulph. maznesia, 3}
cwts. superphosphate of lime
9B (The same mincrals as in 94, and 550
1 lbs. nitrate of soda . . .
f\o manure (having received manure
as 10B in each of the five scasons|
10A l

PLoTs MANURES PER ACRE st Chatt
| raw, Cha
Number | Weight | &c. '
Welght of per [
Bushels Bushel i
1hs, 1bs, ewte, qrs. lbs,
1 Unmangred . . . . 669 12:5 534 13 0 2
{200 1bs. ammonia-salts, contammg 00} 893 171 521 19 3 16
1bs. ammonia . .
{275 1bs, nitrate of soda, contmnmg} 963 20-0 4805 21 3 15
3 N nitrogen = 50 lbs. ammonia ’ -
200 1bs. sulph. potash, 100 Ibs. sulph )
4 I soda, 100 1bs. sulph. magnesia, 3;:1 603 11-2 5375 |15 1 6
U cwts. superphosphate of lime ., *)
(200 1bs. sulph. potash, 100 lbs. sulph )
J
3

.
vﬁ

475 94 505 |14 0 21

8A 1,056 185 57-1 19 1 4

8s 1,59 | 296 538 |37 2 0

9A 684 12-3 5575 |13 1 28

1,508 300 502 |36 3 22

previous to 1882, but none in 1882 686 129 630 114 2 20

orsince) . . . . . .

Farmyard-manure, estimated bo con-
tain mitrogen = 100 lbs. ammonia,
made from 672 1bs. decorticated
cotton-cake, 1,075 1bs. maize-meal,
8,064 lbs. turnips, 1,344 1bs. wheat-
straw,as food ; and 3,174 1bs, wheat-
straw as litter, Weight about 4 tons.
Applied cach year up to 1888, but
none that year. . . ..

No manure (having receiv ed manure)
as 118 in each of the five seasons'
previous to 1882, but none in 1882J
or since) . . . .

‘Farmyard-manure, est)mated to con-

{ tain nitrogen = 200 lbs. ammonia,

108 934 | 166 | 5625 |17 1 24

\__———y——_/v_‘,_/__ — T e

Ha 826 | 152 | 545 |14 3 18

made from 1,344 lbs. decorticated
cotton-cake, 2,150 1bs. maize-meal,
16,128 Ibs. turnips, 2,688 lbs. wheat-
straw chaff, as food ; and 6,348 tbs.
wheat-straw as litter.  Weight
about8tons . . . . . .

118 1,336 | 232 | 575 [22 2 10
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300 Report on the Fiold Experiments at Woburn.

the same ammonia, and the same used in conjunction with
minerals gave an increase of G-4 bushels of corn and 7 cwts. of
straw in favour of nitrate of soda. When, however, double the
amount of ammonia was given in the two forms along with the
same minerals, the differences whether in grain or straw were
not appreciable. A striking point is brought out by the
omission for a single year of the nitrogenous top-dressings
(plots 8a and 94), for while the produce of plot 9a (nitrate of
soda) has at once gone down to that of the unmanured plot 1,
the ammonia-salts applied last in 1887 have still continued to
give anincrease of 6 bushels of corn and 6 cwts. of straw. Last
year also there was just about this same difference to note,
and it has an important bearing on the question of residual
nitrogen in the soil from previous manurings with these salts.
In regard to the dung plots, 10a has gone down to the un-
manured yield, and the 4 tons per acre applied last in 1887
have only given 4 bushels of increase. The application of 8
tons per acre has, however, yielded 11 bushels more corn and
9 cwts. more struw,

ExreEriMENTS oN THE CoNTINUOUS (GROWTH OF BARLEY.

The farmyard manure for plot 113 was made in the same
way as that described in the case of the similar plot of the
continuous wleat experiment. As previously noted, it was in-
tended for application only to plot 118, both 104 and 108 being
left unmanured, in preparation for rape-cake to be substituted
in 1889. It must be recorded, however, that the dung was in
error applied to plot 11a instead of 11B, during the absence
(through serious illness) of the able and most careful manager.
Mr. Fraser.

The dung was ploughed in on March 31, and the barley—
9 pecks per acre—and mineral manures were sown on April 4.
The top-dressings of nitrate of soda and ammonia salts followed
on May 8. Towards harvest puparia of Hessian fly were found
on the plots, but, as in the case of the wheat, the damage was
very slight indeed. The wet weather and absence of sunshine
delayed barvest till very late, but the crop was finally got up on
September 12, and the produce was thrashed and weighed on
November 21.

The results are given in Table II. opposite.

The barley crop did not suffer to nearly the same extent as
the wheat, and the general yield of the plots in corn is about
the same, or slightly above the mean of the ten years 1877-1886.
The straw is, however, less in quantity. Mineral manures alone
have given about 2} bushels of corn increase. Ammonia salts
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FanLe I1._Probuce or CoNTINUOUS BARLEY.

TweLprtt SeasoR, 1888,

MANUR®S PER ACRE

PRODUCE PER ACRE

Dressed Corn

Weight

Number
Q
Bushels

Weight
per
Bushel

Straw; Chaff;
[

8A
8B

9A

9B

10a

108

11A?

11B?*

Unmanured .
{200 1bs. ammonia-salts, eontaimng 50’
1bs. ammonia . .
{275 1bs. nitrate of soda., contammg
nitrogen = 50 lbs. ammonia .

200 1bs. sulph. of potash, 100 1bs. sulph
of soda, 100 1bs. sulph. magnesia,
3% cwts. superphosphate of lime ,

200 1bs.sulph. of potash, 1001bs.sulph.
of soda, 100 1bs. sulph. of magnesia,
31 cwts. superphosphate of lime,
and 200 lbs. ammonia-salts . . .

200 1bs. sulph. of potash,1001bs. sulph.
of soda, 100 1bs. sulph. of magnesia,

and 275 lbs. nitrate of soda . . .

Unmanured . .

2001bs sulph. ofpotash 1001bs sulph

{ of soda, 100 lbs. sulph. of magnesia,

84 cwts. of superphosphate of lime

{The same minerals as in 84, and 400

1bs, ammonia-salts . .

200 1bs. sulph. of potash, 100 lbs sulph
of soda, 100 lbs. sulph. of magnesia,
8} cwts. of superphosphate of lime

The same minerals as in 94, and 650
1bs. of nitrate of soda . . . .
No manure (baving received manure
as 10B in each of the five seasons
previous to 1882, but none in 1882
orsince) . . . .

{Farmynd-mlnure, ostxmated to con-

tainnitrogen = 1001bs. of ammonia,
made from 672 lbs. decorticated
cotton-cake, 1,075 1bs. maize-meal,
8,064 1bs. turnips, 1,344 1bs. wheat~
straw chaff, as food; and 3,174 1bs.
wheat-strawaslitter. Weightabout
4 tons. Applied each ycar up to
1848, but none that year . .
vo manure (having received manure
as 11B in each of the five seasons
previous to 1882, but none in 1882
or since) .
Farmyard-manure, estimated to con-
tain nitrogen = 200 lbs. ammonia,
made from 1,344 lbs. decorticated
cotton-cake, 2,150 1bs. maize-meal,

straw chaff, as food ; and 6,348 1bs.
wheat -straw as litter. Weight
about 8 tons P

3} ewts. of superphosphate of lime, |

16,128 1bs. turnips, 2,688 1bs. wheat- /

)
)

~

b

'}

b

1bs.
923

2,215
1,928

1,028

2,449

2,433

842
1,858

2,644

1,264

1,922

1,604

18-55
427
37-3

201

46-3

166
363

53-2

28-2

490

247

24-3

28-1

1bs.
4976

51-9

617

51-2

5284

536

49°75

5635

5004

515

53-06

(4
@
(31

10
23

22

10

24

30

14

29

14

14

19

3
1
1

cwts, gre, 1bs,

27
20

3

15

26
22
18

26

20

16

12

14

) Applied in error this year, as in 11B,

? Omitted in ¢
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802 - Report on the Field Experiments at Woburn.

(ammonia 50 lbs. per acre) have shown a surprisingly good
yield, the best since 1881, and a better one by 5 bushels than
with nitrate of soda (also 50 lbs. ammonia per acre) alone.
Mineral manures added to these salts gave in either case nearly
equal results and an increase of 4 and 8 bushels respectively.
Doubling the quantity of ammonia has produced with the same
minerals 7 bushels more in the case of ammonia-salts, and 3-6
bushels more in that of nitrate of soda, the greater quantity of
straw being obtained also with the ammonia-salts. The latter
have, therefore, this season given better results throughout than
nitrate of soda.

Wlhen we come to examine the plots 8A and 9a, where the
top-dressings have been omitted for a single year, we see very
strikingly the residual effect of both kinds of salts, and also the
differences between the wheat and barley crop in this respect;
for, while the produce of wheat has gone down in a single year
to the level of the unmanured land by the withholding of nitrate
of soda for that year, barley under similar conditions still shows
an increased yield of 10 bushels of grain and 8} cwts. of straw.
Further than this, the residue even from nitrate of soda would,
in the case of barley, appear to be a yearly increasing one.
Still more is this the case with ammonia-salts, which, though
omitted for the year, are still capable of doubling the unmanured
produce, and giving, as with wheat, a residue considerably in
excess of that from nitrate of soda. The consideration of this
subject is one of the deepest interest, as bearing both on the
relative action of these salts and on their respective conservation
in the soil by crops differing themselves in nature. As a single
illustration it may be observed that the increase of barley due
to the residue from ammonia-salts applied last in 1887 is equiva~
lent to that produced by an application of 275 lbs. nitrate of
soda (50 lbs. ammonia) per acre in the year of growth.

TiE RoTaTioN EXPERIMENTS.

These experiments have been continued on the lines laid
down in previous reports, the main object being by the growing,
on one half of each rotation, of crops without manure and their
entire removal off the land, to exhaust any previously overdue
fertility, and by moderate manurings at intervals only to con-
tinue on the other half the cropping as before.

Rotation I.—Tour acres. 1885, tares (2 acres); peas
(2 acres); 1886, wheat; 1887, swedes; 1888, barley.

The yield of swedes in 1887 on the eight half-acre plots did
not differ very largely, but was small, viz, between 9 and 11
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Report on the Field Experiments at Woburn. 303

tons per acre. A portion (at the rate of 6 tons per acre) was
carted off each plot of the upper half (plots 1, 2, 3, 4,) and the
remainder fed on the land by sheep with additional foods as
follows :—
. Plot 1 (half-acre) with 200 Ibs. decorticated cotton-cake
p s 200 lbs, maize-menl
4» Do purchased food

» ” » »

” ” . .

»” ” . ’

» ” ’ .

A little wheat-straw chaff was given to the sheep, and plots
3 and 4 were manured later for barley with artificials equivalent
to the cotton-cake and maize-meal dung respectively.

The swedes on the lower half (plots 5, 6, 7, and 8) were
carted off entirely. Barley—8 pecks per acre—was drilled on
April 1, the mineral manures being put on plots 3 and 4 on
April 4, and the nitrogenous top-dressing (mitrate of soda) on
May 8. On the latter date also broad clover—16 1lbs. to the
acre—was sown over all the plots. The barley was harvested
September 8-12, and the results are given in Table III. on
page 304.

It will be noticed at once that the produce of the manured
plots, 1, 2, 3, and 4, was considerably higher than that of the
unmanured, and that cotton-cake coutinued to give indications
of marked superiority over maize-meal in the case of a barley
crop following the feeding-off of roots. The superiority is more
clearly pronounced than in last year’s experiments, and it would
certainly appear now that the investigations are tending in the
right direction. The yields of the four unmanured plots are
very nearly alike, and about five bushels in excess of the con-
tinuous barley plots manured with minerals only.

Rotation I1.-—Four acres. 1885, swedes (2 acres), mangolds
(2 acres); 1886, barley; 1887, tares (2 acres), peas (2 acres);
1888, wheat. ) ,

The tares and peas in 1887 were both reaped, and wheat-—
8 pecks per. acre—was drilled October 26 and 27. The crop—
as in the continuous wheat experiments—suffered very much
from the unfavourable season. The yield was low and shows
no great differences in the plots, except that the yield after peas
is rather higher than after tares.

The results are given in Table IV. on page 305.

Rotation IHIl.—I'our acres. 1886, tares (2 acres), peas
(2 acres); 1887, wheat; 1888, swedes (2 acres), mangolds
(2 acres). :

The mangold seed—6 lbs. per acre—was drilled April 28,
and the swede seed—3 lbs. per acre—on May 21, the latter
with 3 cwts. per acre of mineral superphosphate, But small
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TasLe ITL.—ProDUCE oF BARLEY IN 1888 (RorartioN No. 1), AFTER (o) SWEDES FED ON THE LaND,
(b) SWEDES CARTED OFF.

Produce per Acre—DRESSED CORN

PLoTs I Head.corn Tailcorn ! Straw, Chaft
$-Acre Manure ] &c. per Acre
; Weight Welght
Weight Buashels per Weight Bushels per
! Bushel Bushel

9]800':) g pezmbla

‘cwta. qrs. lbs. ibs. Ic\\t‘s qrs. lbs. 1bs, cm qre. lbe.
1 After Swedes fed-off with cotton-cake. . . 17 2 6 860 546 2 0 3} 51 4476 (24 0 12§

I
2 After Swedes fed-off with maize-meal . . .;16 1 22, 336 548 1 1 3% 34 4275 '21 3 &%

After Swedes fed-off, and artificial equiva-}

]entofcotton-cakedung T 19 1 10} 398 544 2 0 2 52 43-756

26 3 113

After Swedes fed-off, and artificial equlva-

lent of maize-meal dung . 156 2 3 319 54-6 1 3 26 48 46-0 23 3 13

cotton-cake plot) . . . 12 1 20} | 255 54:G5 1115 36 430 18 0 8

No manure (after swedes ceu-ted off— R . . .
maize-meal plot) . . , 12 1 12 253 54-6 11 20 36 445 19 1 22)
No manure (after swedes carted ofl—arh-}

. o4 1 X
ficial equivalent of cotton-cake dung) 13 0 03! 268 44 2 0 24} 54 4625 121 3 2%

No manure (after swedes carted off-—arti-
ficial equivalent of maize-meal dung) .

{

{ !
5 |(No mamuwe (after swedes carted ofi— }!

{

{

{*

} 121 3 25-3 544 11 13 34 | 450 22 1 10

t08
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Taste 1V.—Proptce oF WuEAT 18 1888 (RotatioN No. 2), artER (a) Tarks, (b) Peas.

Proms
$-Acro

-1

%
%
|
|

i

1
(

{
{

Manures per Acre

No manure (after tares—cotton-cake plot) .
No manure (after tares—maize-meal plot) .

No manure (after tares—artificial equivalent
of cotton-cake dung) . . . . . . .}

No manure (after tares—artificial equivalent)
of maize-mealdung). . . . . . . .

No manure (after peas—cotton-cake plot) .
No manure (after peas—maize-meal plot) .

No manure (after peas—artificial equxvaleut 1
of cotton-cake dung). . . « . .+ .

No manure (after peas—artificial equnmlcnt 1
of maize-meal dung) .

L

Produce per Acre—DREssED Cony

Headcorn

l

welght |
]
ewts, gra. 1bs,
9 3 18 ’
10 0 1
9 3 134
9 2 24 |
|
12 0 4
11 2 22
10 1 1
10 0 63

Bushels

188
19-3

185

Weizht
per
Bushel

1,
548

6875

Weight

Tail-corn

cwts, grs,

0
0 2
01
0 2
11
11
1 2
1 3

Ihs,

20

|
|
|

Bushels

30

18

21

34

39

44

48

1be,

Weight
per
Bushel

433

3475

300

w2

17
17

17

[

Straw, Chaff,
&c, per Acre

cwts, qgrs, lbs

27

4

54

16}
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yields could of course be expected after three previous un-
manured crops all carried off, but a very fairly even plant was
obtained both with swedes and mangolds. The latter were
pulled and weighed October 23 and 24, and the former
December 17-21. The results are given in Table V. below,
but do not admit of any definite conclusion being drawn from
them as yet.

TaBLe V.—PropuUcke or Swepes AND MANcoLps 1IN 1883
(Rorartion No. 3) AFTER WHEAT.

SWEDES,

Proluce per acre
Y14
Al ’\::: Mauure per acre

l tous cwts, gra, Ihe, tons cwts, gra. s,
1 i3ewt superphosphate (after \\lxmt» 8§ 9 v

|
!
i Roots : Leaves
|
I

— cotton-cake plot) . . . . . 16 i L7216
*3 cwt, superphosphiate (a[tcx \\llcdt ) s
o 1 9 s
“ U —maizc-meal plot) . . . . o 81y 216 1.8 210
{3 cwt. superphosphate (dflcr \\heat\ !
3 o with artificial equivalent of cot-; 913 220 ! 1 6 312
{ ton-cake dung) . ,
" 3 cwt. superphosphate (‘lﬂ@l wheat \ :
4 with artiticial ecquivalent of = 9 2 211 * 1 5 018
{l maize-meal dung) . . . . ) i
MANGOLDS,
« No manure (after \\'lxcat—cuttonw' q 1. .
by cake plot) . . . . e 8 8 312 s 7T 118
. «No mumure (nfter \\hcdt-—-muuc- .
6 t meal prlot) . . B 717 3 24 l 3 6 114
No manure (.n[tcr \\hc.lt \\lth mm ) )
7 cial equivalent of cotton-cake 917 0 & J 8 312
dung) . . J
No manure (aﬂer \\Ilc.u \\11]1 mn }
8 - ficial equivalent of maize-meal - 8 9 0 20 3 2 212
,dung) e e e e e e J

Rotution IV.—TFour acres. 18806, swedes (2 acres), mangolds
(2 acres); 1887, barley; 1888, red clover.

Here, for the first time, under the altered conditions, was a
crop of clover grown—tares and peuas having taken its place in
the three other rotations. Red clover seed—16 Ibs. per acre—
was shown among the barley of 1857 and came up well, looking
very promising through the winter, but subsequently a great
quantity of weeds (chiefly p]antum) showed themselves in it,
The clover was cut, carted, and weighed green on June 23, and
the second cut August 10-11.
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Report on the Field Erperiments at Woburn. 307
The results are given in the following Table (V1) :—

TasLe VI.—Probuck oF CLOVER (WEIGHED GREEN) 1N 1888
(RortaTioN No. 4), AFTER BARLEY.

I;’_’K?n?{ Manures Produce per acro
tons cwts, qry, Ihe,

1 No manure (after barley—cotton-cake plot) 6 4 0 o0

2 No manure (after barley—maize-meal plot) 7 8 3 W0

3 { No manure (after barley—artificial equiva-) § 7 1 12

1 lent of cotton-cake dung) . . . . . .» -

i 1 No manure (nfter barley—artificial equiv :1- ) . .

i { lent of maize-meal dung) . , . 6 14 2 2

5 No mannure (after barlcy—cotlon-u&kc plo() i 1t 2 2

G No manure (after barley—maize-meal plot) 1+ 14 2 8

- ( No manure (after barley—artifieial cquiva-, 3 1 3 24
! 1 lent of cotton-cake dung) . . ) b

8 «No manure (after barlcy artificial equiva-y, 10 2 20

U lent of maijze-meal dung) T .

In consequence of the wet weather the clover could not be
made into hay, and so was all weigled green.

The results obtained here point to a very marked increase in
the yield of clover on the plots manured for barley as against
the unmanured. This increase was very noticeable in the case
of the preceding barley crop also.

FrrrHeR EXPERIMENTS ON THE CoMPARATIVE MANURIAL VALUES
OF DECOR’I‘ICATED COTTO\'-CAKE AXND l\IAILI;-\lhAL CONDUCTED
IN LaxsoMeE FiELD,

1885, barley (manured); 1886, broad clover; 1337, wheat ;
1888, swedes.

In this experiment the manures are only applied once in
the four-course rotation. The swedes were accordingly not
manured. The seed—3 lbs. per acre—way sown on May 26.
The roots were very necky on all the plots, and owing to the
wet summer there was a great quantity of tops. The swedes
were pulled, topped, and tailed, and afterwards weigled December
1 and 8. The results are given in Table V1I., page 508.

Here for the fourth year in succession the best result hus
Leen obtained from the use of decorticated cotton-meal, applied
direct as manure. Considering that this was put on as fur back
as 1885, the increase now shown is the more remarkable. As
wag obrerved in previous years, there is an evident disparity
between the plots 1 and 4—the latter being better Jand in

x2
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TasLe VII.—Propuck or Swebes 1¥ LaxsoMe FieLp
IN 1888, ArTER WHEAT.

Produce per acre

-Aere | Mauures used per acre for barley in 1585 .
S l Toots I

Leaves

Ton~ cwt.qrs. b Tonscwt, yra, 1bs,

No mapure . . | & 8 1161 110 212
With dung ruade from 9 cwt. dccom- i
]( cated cotton-cake, 120 cwt. white

T3 116 2 1 020

2 o turnips, 20 cwt, wheat-straw chaff, ] 2
( and 18 cwt. wheat-straw as litter; J ‘
weight about 4 tons .

With decorticated cotton- ukc meal

pulped roots and wheat-straw cbaff,
vontaining the same amount of& 125 5 8. 211 00
manurial constituents as the dung in
No. 2, but applied direct to the land ./ !
No manure . . ., [P
(\\ ith dung made from 9 c“t mm/c-mcal i

4 |
! 120 cwt white turnips, 20 cwt. \\hcat- a . . .
straw chaff, and 48 cwt. wheat-straw | 7930 1ls 08
as litter; weight abont 1 tons . ) '
With maize- xucal pulped roots, and,i
wheat-straw chaff containing the )
some amount of manurial consl:l-,\. 614 0 0 1 6 112
tuents as the dung in No. 5, but}< '
apphed direct to the land . . . .J, |

'
!
i

rather a lower and deeper part of the field. DPlot 1 more nearly
represents the true unmauured produce.

In addition to the foregoing experimeuts there are oth er
tield ones in progress, viz.—

(v.) Experiments on clovers and grasses.

(b.) Experiments with permanent pastures.

Separate reports of these experiments are contributed to the
Journal by the Consulting Botanist of the Society. (See page 25.)

(/rawley Mill Furm is sitnated near Woburn, Bedfordshire ;
the soil is a very light reddish loam, about 9 inches deep, with
& subsoil of almost pure sand.

RaixraLL AT WoBURN DURING 1883, TAKEN DAILY AT
Crawrkry MiLL Fary,

Inches luches

January v e e Pty . s 4
Tebruary . . .. 135§ August . . . . . 203
March . . . . ¢ 230 { September . . . . I'le
April . . . . « 212 | October . . . . . 76
May . . . . . ‘07 | November . . . . 354
Juue . . . . . 232 | December . . . 169
Total rainfall in year . . . . . . 2304
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RAINFALL IN 1882, 1883, 1884, 1885, 1886, 1887, 1868,

S 1882 1883 1884 1885 1888 1887 | 1888

l 4
| |
Inches., .| 2814 1 2420 17-84 2597 s 25-08 1504 ' 23-94

DurinG THE HARVEST MoNTHS OF AUGUST AND SEPTEMBER
THE RAINFALL wAs—

— 1883 | 1884 | 1885 1886 1887 1888

|
Inches. . . . . 463 t 276 © G635 261 262 319
. )

——_——

XV.—Aanual Report of the Royal Velerinary College on the
Tnvestinations conducted in 1888 fur the Royal Agricultural
Society. By Professor G. T. Browx, C.B. I’rmcxpul of the
College.

AT the commencement of last year the grant of 200!. per annum,
which had formerly been given to the College for promoting
the study of pathology in relation to the diseases of cattle,
sheep, and swine, was renewed ; and the College was thereby
enabled to defray the cost of purchase and keep of diseased
animals which were sent to the College by members of the Society
and also by members of the veterinary profession. A portion
of the grant was devoted to the prosecution of experimental
inquiries in reference to certain affections of the animals of
the farm, and another portion to the payment of expenses con-
nected with special lectures and demonstrations on particular
diseases of cattle, sheep, and swine. It may be observed that
the extent to which scientific inquiries may Le prosecuted in
the direction indicated is only limited by the funds at tho
disposal of the College; and it will become apparent in the
course of this report that many obscure points, having a distinct
relation to the welfare of the live-stock of the farm, still require
elucidation.

For the purpose of showing what work was done during the
year, a short statement of the cases of diseases which were
investigated is given; and it may be remarked that, although a
far larger number of diseased cattle, sheep, and swine were
received at the College during 1888 than had been admitted
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in any previous year since the institution was founded, thetnumber
might have been extended considerably if a small proportion of
the 10,000 members of the Society had felt sufficient interest in
the matter to induce them to send to the College animals which
were nseless on the farm. Cases of obscure disease in cattle,
sheep, and swine are common enough ; the animals are marked
out as “ bad doers,” nothing is known of the cause of the falling-
off in condition, and, after the herdsman or shepherd has tried
his traditional remedies in vain, the animal is finally killed and
buried, or sold for a trifle to some wandering jobber, and a
valnable case is lost.

_ For purposes of investigation it is far more useful to obtain
possession of diseased animals which are known to be worth
nothing beyond the value of their hides, than to receive a larger
number of patients into the infirmary in the ordinary course of
veterinary practice, for the obvious reason that these animals are
to be cured and returned to their owners, while the former are
available for critical inquiry into the nature of the disease and
means of care, and the final test of a post-mortem examination.

Farmers complain that veterinary surgeons are too exclusively
devoted to the lorse, and take but a languid interest in the
maladies of the other animals of the farm. The charge is to
some extent true, and no improvement can be hoped for until
farmers will give the members of the veterinary profession op-
portunities of dealing with outbreaks of disease among cattle,
sheep, and swine, equal to those which they are afforded in the
case of the horse.

Members of the Society cannot better assist in carrying out the
aims of the Veterinary Committee than by keeping the College
well furnished with subjects for investigation, and they may rest
assured that there has not been any lack of interest on the part
of the students in taking advantage of the means which have
recently been offered.

STATEMENT OF CasEs oF DisEasep CATTLE, SHEEP, AND SWINE
ADMITTED TO THE RovaL VETERINARY COLLEGE 1IN 1888,

In January a very interesting case of a cow with advanced
tuberculosis was purchased from a dairyman and brought to the
College. The animal was extremely emaciated, being in fact
what is known as ¢ n waster ” or  piner.”

In April, three steers affected with the disease known as
actinomycosis were admitted.

_In May, two calves suffering from rhenmatic disease of joints
(joint felon) were admitted, The affection was at first snpposed
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to be scrofula, but it subsequently, on post-mortem examination,
proved to be rhenmatic in its nature.

During the same month two bullocks with actinomycosis
were admitted, and also a cow with tuberculosis in a very ad-
vanced stage, corresponding to the case which has been referred
to. In both these cows the udders were affected with the disease,

In June, three cattle affected with actinomycosis were ad-
mitted, and a sheep with a peculiar form of abscess affecting the
head chiefly.

In July, two other cases of actinomycosis were received, and
a mare from Wiltshire affected with a disease which was said to
be identical with a fatal disease of cattle referred to in another
part of this report asoccurring on a farm in Lincolnshire belong-
ing to Sir John Astley (see page 318). The mare died from the
disease which is occasionally very destructive to horses—viz.
inflammation of the membranes of the hrain and spinal cord
(cerebro-spinal meningitis).

During October another case of actinomycosis was ndmlbted
and also a remarkubly interesting case of a bullock with disense
of the membrane which invests the heart (pericarditis). All
the symptoms which indicate this form of disease were present
in a very marked form, and the animal lived long enough to
enable all the advanced students to study the case thoronghly.
Post-mortem examination proved that the discase, as was gus-
pected, was due to the presence of a foreign body-—a large pin,
which had at some time been swallowed, had passed throngh the
stomach and the walls of the diaphragm, and penetrated the
pericardium as far as the surface of the heart.

In November, a cow was admitted with disease of the udder
(garget), and two sheep affected with “gid ” (hydatids); also
four lambs with “ husk,” due to the presence of thread-worms in
the tubes of the lungs. The animals were obtained for the pur-
pose of studying the life-history of the worm strongle, which
will be further considered.

In December, another case of actinomycosis was received, and
a cow with tuberculosis, and two pigs which were suspected to
have the same disease from drinking the milk of diseased cows;
also six sheep with hydatids in the brain.

The total number of cases received was as follows :—

Cases
Actinomycosis . . . . . . . 12
Rheumatic disease Jomts . . . . . . 3
Tuberculosis . . . . . . . . .03
Chronic abscess 1
Hydatids in brain . 8
Strongles in lungs . 4

-

Suspected tuberculosis i in “wine . '

&

Digitized by GOOS[Q



312 Annual Report of the Roy:d T'éx‘m'uary Cullege on thely

TxQUIRIES INTO OUTBREARS OF DISEASE AMONG CATTLE, SHEEP,
AND SWINE, CONDUCTED BY THE OFFICERS OF THE COLLEGE
IN DIFFERENT PARTS OF THE COUNTRY.

In February 1888 an outbreak of a fatal disease occurred
among the experimental animals at Woburn. Prof. Axe in-
vestigated the case, which is thus stated by Dr. Voelcker, under
whose direction the feeding experiments at Woburn were con-
ducted : —

Among four heasts in an open yard ringworm broke out, one beast
suffering in particular. This made them rather low, and they did not all
feed well. \Vhile in this condition, two of them, Nos. 14 and 106, were at-
tacked on February 12 by an illness, the nature of which could not be found
out. They lingered for a considerable time, refused their food, and appeared
to be in preat pain.  On February 20 the first one (No. 16) died, and, the
local veterinary surgeon not being able to state the canse of death, parts of
the animal were sent to the Royal Veterinary College for examination by
Prof. Wortley Axe. Some long time had, however, elapsed before thev
could be examined, and they were then too stale. Prof, Axe himself visited
the farm on I'ebruary 22, and ordered the second hullock to be earefully
watched, and, should it die, parts of it to be at once sent to him. The poor
beast sutfered greatly, so much so indeed that the humane feelings of the
attendant induced him on Iebruary 290 to give it relief from its pain by a
friendly blow, and the necessary parts were forwarded for investigation as
before. It may be mentioned that it was feared that anthrax had broken
out ; but whether this was the case could not be ascertained, for it transpired
that the humane blow struck had prevented the appearance of the very
organisms which would have been recognisable in the case of anthrax bad
the animal been allowed to die naturally. Thus the outbreak, whatever it
was, was not traced to its cause. Whether the food was unsuited to the
animals or not is also uncertain; under ordinarv circumstances the best
thing to do would probably have been to change the food, but this was not
possille in an exgeriment,

As Dr. Voelcker suggests, the considerate act which deprived
the Dbeast of life in all probability prevented the detection of the
anthrax organism, if anthrax really existed—as the bacilli are
not found as a rnle till after an animal has died of the disease,
and it appears from careful experiments that they are not de-
veloped until a short time before death in any case. No further
outbreaks ocenrred among the remaining bullocks, and they were
fed np to the time of slanghter.

Tn April, & member of the Society requested advice in regard
to an obscure form of disease in his herd. Prof. Axe was in-
structed to visit the place and investigate the outbreak. He
reported that the disease was actinomycosis, an affection which
is very prevalent in certain distriets, as will be explained in
the course of this report. Trof. Axe advised that the remaining

animals, which were healthy, should be removed frown the park
and disposed of as soon as possible,
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In the latter part of April the advice of the veterinary
officers of the Society was requested in regard to an ontbreak
of a very fatal form of diarrhcea among calves on a farm in
Sussex. The circumstances of the outbreak were remarkable,
and an inquiry resulted in the discovery of several possible
causes of the disease.

Calves of a particular breed (Jerseys) suffered most. Those
also from heifers were more severely attacked than were those
of older animals. . At different times the malady seemed to be
associated with the use of peat-moss manure; then with the
presence of the Stinking Chamomile and a variety of Bryony;
and subsequently with the use of fowl-manure ; and thronghout
the prominent fact occurred that all the affected calves had
been dropped at a particular point on the farm. This fact, how-
ever, lost all significance when it was ascertained that all cows
were sent to that place to calve. Prof. Axe, after an exhaustive
inquiry in this case, made the following report :—

Commencement and Progress of the Dizease.—The discase commenced
about January 27 in the calf of a Kerry cow located with others at a farm
situated at the extreme south of the estate, and to which all the cows as they
dried off were sent to be *calved down.” Thenext case occurred in the ealf
of & dairy shorthorn on February 7, and thenceforward the disease continued
to show itself first in one breed and then in another until the progeny of all
the several breeds had suffered without exception. The oftspring of the
youngest as of the oldest cows were alike affected.

Of the 43 cows whose produce died, the period of gestation was com-
pleted in 306. Premature birth occurred in 4, and 3 brought forth dead
calves. All the calves presented a plump well-nourished appearance at
birth: but, as the herdsman expressetf it, ¢ they were born with a cold on
them”—i.e. they discharged from the nostrils a glairv mucus, and sneezed
and snuffled as if so suffering.

At this time the body temperature was not taken in any of them. We
are therefore not able to affirm the existence of fever; but it is quite clear
that the disesse, whatever its nature may have been, was contracted in ufero,
and was not dependent for its existence upon the direct action of outside
causes upon the feetus after birth.

Symptoms.—At birth the calves appear dull, and, although plump and
well-nourished, do not display the life and activity of health. There is
frequently at this time a discharge of sticky mucus from the nose, and fre-
quent acts of sneezing and snufHing. A similar deflexion occurs from the
eyes, and the mouth is hot and clammy. The muffle soon becomes dry, the
eyelids droop, and the animal becomes dull and listless and presents a
heavy sleepy appearance. For a shorttime after birth the freces are natural.
Sooner or lster scouring sets in, when the discharges are frequently emitted
and give off a pungent, sour, offensive odour. At first they present the
yellow hue of health, but they soon become mixed with blood and changed
to a chocolate colour. They are from the first largely impregnated with
mucus, which hangs in long slimy strings from the anus. The last portion of
each stool is expelled with pain during a loud plaintive moan. Abdominal
pain is further shown by the firmly clenched jaws, grinding the teeth, and
the repeated contraction or twitching of the abdominal muscles, In the
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course of the disease the animal occupies the recumbent posture, with the
head turned towards the flank. The greathing is somewhat quickened, and
a prolonged grunt is emitted with each expiration. The expression of the
face soon becomes dull and anxious, there is a discharge of saliva from the
mouth, the coat stares, the skin is sensitive, and great prostration is shown
by knuckling over of the hind fetlock joints and trailing the limbs. The
temperature varies {from day to day, as shown by the following Table:-~

Ko. 1. No.3. |  No.S,

Date l Bull Calf ] BullCalf | Cow Calf

May 21. [ 1020 [ 1020 t 1020
w 220 . ... .. 103° [ 1040 I 10930
w 230 . . L. 1031° ‘ 10420 i 10240
Y 102 03 105
w 25, . . ... 102° | 1043 : 103t
T D B R 104> | 102d
» 27. N (225 ! 102§° l 102:°

The vagina is red and congested, and the frocal discharges excoriate the
thighs. There is considerable weakness across the loins, and the hair falls
off the neck and quarters. Paroxysms of abdominal pain are followed by
intervals of ense,

Facts relating to Use of Peat,—German peat-moss litter is used largely,
and the manure from the sheds, &ec., where 1t is in use is distributed gemfv;
upon grass-land. When the calves were attacked, it was thought that per-
haps the heavy dressings of this manure might have affected the cows. In
order fully to test this, a small paddock wns manured with an extra heavy
dose, and as soon as the grass began to show through (about a week) three
down-calving cows were put into the paddock and kept there until they
calved. The calves were perfectly healthy and remained so.

Facts relating to Use of Fowl-Manure.—There is a large fowl-house on
the farm, holding 80 to 100 fowls. Peat-moss is used in the fowl-houses,
and when this had to be renewed the manure that was removed had been
up to the time of the outbreak spread upon a grass paddock into which the
in-calf cows were placed, in turn with other paddocks. But as the particular
piece of land upon which the fowl-manure was spread is very dry and shel-
tered, and open only to the south, the cows, in cold weather, were turned
out there more frequently than anywhere else.

Facts relating to DBryomia.—In the same paddock on which the fowl-
manure was used, some old hedge-banks had been removed. In all the
banks in the neighbourhood Bryonia is a common plant. The roots of
Bryony are found at a very great depth below the surface, and therefore
the removal of the banks did not kill the roots, and the plant was found
growing on ell the places from which hedges had been removed. A very
common weed which flourishes on all waste spots is the Stinking Chamomile
(Matricaria chamomilla). Cattle do not touch this plant when at its full
growth ; it is a question, however, whether in the early spring, when the
plant first appears, cattle glad to get a bit of fresh green food may not
nibbleit; but we have no proof that they do, or that, if they do, they or their
calves would suffer. This cannot be ascertained until the plant again com-
mences to grow.

Ilealth of Cows.—At the time when the outbreak in question arose in the
calves, and during its progress up to the date of the inspection, none of the
;-mvlst 1Whos;e calves had suffered from the disease had been in the least out of
renltll.

This opinion, formed from general observation, wns confirmed by the
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abundant yield and the uniformly rich quality of milk each of them afforded
after parturition, and by the manner in which that supply was subsequently
kept up.

plt ig a part of the system to weigh the daily produce of each cow, and to
submit the milk of all of them to a periodical analysis: so that, the milk-
producing capability of each animal Eeing known, any depuarture from the
quantitative or qualitative standard would have been recognised at once,
As no change in these respects-was observed in any of the cows, it may be
inferred that their general health remained undisturbed, while the calves
which they carried were unquestionably ailing at birth.

Food of Cows.—The main foodstulfs on which the several sets of cows
were fed were drawn from the same stock, and appeared to be sweet and
sound. They comprised linseed- and cotton-cake, oatmeal, hay and oat-
straw with bran. From the end of February they also received a few man-
golds and swedes, Some of the cows received among other things the out-
sides of the silage slacks, which were first broken in November, and also
unconsumed food removed from the sheds where the milking cows are kept.

While in milk the cows receive, in addition to the above, an allowance
of wheat or pea-meal, with about one pack of grains and two oz of salt
daily. All the cattle have rock-salt.

Water-Supply in derived from several sources—Iforexample: (1) From a
lake ; (2) Fromawell; (3) Fromapond: (4) Froma tank fed from springs
and surface.water. For fourteen daya during the course of the disease the
water was carted daily from the lake, but without influencing the prevalence
of the disease.

Management of the Breeding Cows—-Cows in milk are confined to the
sheds. As they become dry they are transferred to another farm, where they
remain a short time, and are then transferred to the sheds, wheve the ealving
operations are carried on.

All cows are calved down in one of six boxes, arranged in two rows of
three each, placed back to back. The floors are formed of smooth Portland
cement concrete ; the drainage is ample and effective, and the drains are
open at each end, eo that there is a free current of air through them, The
walls are lime-washed and disinfected pericdically.

All the calves affected were from cows who had been to the part of the
farm where the cows are sent to calve. To this rule there were no excep-
tions, but two or three that were calved elsewhere were not affected.

On May 21, Cow No. 233 calved. Calf continued free from the disease,
On the 22nd, Cow No. 22 calved. Calf continued free from disease.

Both the above cows had grazed on land dressed with peat. Subsequent
experiment proved conclusively that ths difficulty did not arice from the

at,
Fe Treatment of Cuws preparatery to Calving.—Belore calving, the cows
are fed almost exclusively on bran-mash. Three days befure the event they
receive 3 to § 1b. of Epsom salts, and after calving, 10 drops of aconite
and belladoima are given alternately every two hours for the tirst twenty-
four. No departure from this course has been made during the existence of
the disease.

Muanagement of Calver—Immediately after birth the calves are nllowed
to take a portion of the first milk of the dam, aftor which they are remaved
and fed with new milk from cows kept specially for nursing purposes. In
some instances calves have suffered who have not received any milk from
the dam, but from the first were fed from a new source.

Proportion of Deaths to Births by Breeds,—The following statement
sliows the proportion of deaths to births for each breed. It will he seen
that Jerreys had the highest mortality and Montgomeries the lowest,
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Month

Breed
Jerseys . .
Shorthorns . .
Dairy Shorthorn
Kerry . .

Red-Polled . .
Sussex . . .
Montgomery .
Swiss . .
Black Welsh

Total

Month
January
February
March
April
May

Total

. . 110 .

Proportion of Deaths to Bivths for ench Month.—This was as follows,
the greatest mortality being in April:—

»

Dirthe

ey

1SS =t
I T

. 110

DProportion of Deaths to Births in each breed Munthly.—The following
Table shows thie proportion of deaths to births in each breed monthly. The
Swiss ealf (born in March) and the Welsh calf (born in April)—neither
of which died—are not shown iu the Table.

Denths

“ 2 ® e s e e = .

'I;memSwE

. 43

D.aths
4
5
11
13
10
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43

January.

February |
March
April.
May .
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Date of Dhjth

Date of Birth and Death of each (‘alf.—The following statement gives
all the facts on this point:—

Date of Death

© Date of Birth

Jan, &, March 6 Feb, 241 .
w Jan, 16 — .
w 24 .. Yeh, K March 3 .
o 27 . Jan, 20 w3,
Feb, 7 . . Feh. 12 , 10 .
” 9, %) 23 | s 12 .
o 11 o 11 5o 16°.
w 24 . — i 9 17 .
! Premature,
Digitized

Date of Death
« . Feb, 24
.. March &
”” 3

16

14

10

20

»Google
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Dale of Birth and Death of cach Calf.—continued.

Date of Birth Date of Death Date of Birth Date of Death

March 17 . . . . . March 20 Aprilb 28 ., . . . May 3
» ?;3 L. ” :—:Z . ” %8 L L ” 3_:
” - P 9y - i »” :' PR ”
— . . . - | w 80 L . ” )
w Sl o o . o . April 40 May 1. y Y
— e e e — ‘ B y O

Aprill &6 . . . . . n 9 T -
” 7. .. .. » 10 w 7. S
S T I T - e I
w 0. ... » LI | 5 14
- e e e — i wo V. y 14
w 20 . . L. w 21 w 9. » 15
w29 . I — .. —
w .. ..., U . 19, y U5
sy 2. . . . . May ¥ ny 24, . y 21
w 2B . . . . . April30 w 200, 25

e "

Rate of Mortality in Culves from Cows of different Ayes,—It will he
seen from the subjoined that the oftspring of thu younger cows suflered
wust,

No. of Cons Ageof Cows Calves died
. . . 2 years .

16 . . . 3 4 ' ' . )

St ' . . 4
6 5 3
7 . . 6 1
G . f . 7 . . . 1
7 . . . 8 and upwards . . i

Neubsequent Fucls respecting the Furin.—Eighty-one calves
were dropped upon the farm during the year 1888, afler
May 25—the date when the last calf wus attacked ; the eighty-
one were all healthy at birth, remained healthy, and most of
them are now upon the farm, strong and well. Cattle gene-
rally bave had a great deal more silage this winter than last ;
at least fowr times as much has been used from October 1883
to January 1889 as from October 1887 to January 1888.
Manure from peat-moss litter has been distributed to a greater
extent than at any former time. The bryony and the chamo-
mile lLave not yet commenced to grow; but when they do a
cow or two will be tried with them. All calves dropped since
January 1, 1889, are well, The four calves that were so ill in
the boxes are strong and lhealthy now.

In the opinion of the manager everything poiuts to the
manure from the fowl-house, or, failing that, tv the stinking
chamomniile., Whatever was the actual cause of the trouble, he
thinks it was clearly traced to the hill paddock, and for this
reason :—They had some strong calves that were getting milk

' Born dead,
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from the pail; the cows that furnished that milk were sent to
graze for a day or two in the above-mentioned paddock. At
once the calves began to scour. The cows were removed, and
the scouring ceased. The investigation might therefore be
completed by trying the effect of fowl-manure upon grass given
to cows, and also the young shoots (first growth) of chamomile.
It must not be forgotten that the first cases occurred in January,
4 out of 22, and in February, 5 out of 12. In January chamo-
mile had not begun to grow; towards the end of Iebruary it
might. This will be seen in the present year; but the balance
of evidence points to the fowl-manure.

It will be observed that the disease was confined to the
period from January to May, and it is bardly necessary to
remark that the events of tlie next three months in the farm
where the disease occurred will be carefully watched, and should
the affection reappear there will be a far better opportunity of
tracing it to its origin than was afforded last year, when the
affection had uearly ceased before the investigation was com-
menced,

One thing iu connection with the disease may be posi-
tively asserted—i.e. the development of the morbid condition of
the calves in the uterus, 'The animals were born diseased, and
the occurrence of cases of premature birth from time to time
during the peried of prevalence of the disease suggests that both
catastrophes were due to the same series of causes, acting with
various degrees of energy under different conditions.

In July Sir John Astley applied for advice for one of his
tenants, whose cattle on a certain part of his farm fell victims
periodically to a fatal disease which was not attended with any
very decided symptoms. Mr. J. B. Gresswell, of Louth, one of
the district veterinary surgeons, was instructed to inquire into
and report on the disease. Mr, Gresswell, from the symptoms and
post-mortem appearances, suspected poisoning by sowe plant, and
an inspection of the grazing-grounds to which the disease was
apparently limited led him to select a species of solanum which
was found in the hedgerows. Mr. Carruthers subsequently
visited the farm, and reported that in his opinion the plants
named were not likely to induce the disease. Suspicion was cast
upon the water-supply ; but Dr. Voelcker’s analysis proved that
it was unfounded.

Rerokrs ¥roM DistRiCT VEFERINARY SURGEONS.

_ Reports were received during the year frum a few of the
district veterinary surgeons appointed by the Society, in reference
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to the sanitary conditions of stock in their districts. From the
silence of the majority it may be concluded that their assistance
had not been sought by the members of the Society.

EXPERIMENTAL INQUIRIES INTO THE NATURE OF CERTAIN
DISEASES.

Among the cases of disease of cattle, sheep, and swine which
were under observation during the past year, there were some
which require special notice.

Aetinomycosts.

This is a very conmon disease of the lower animals, especially
cattle, and also occurs in man.

In June 1887 a member of the Society applied for advice
concerning a disease which occurred every season in lis herd in
Norfolk. The affection was described as a form of the disease
familiarly known as “wens,” or in Scotland as “ clyers.”

From time immemorial, tuniours in the throat and other
parts of the body have been recognised as scrofulous or tuber-
culous, and their existence has been accepted as evidence of
tubercnlosis. I'romn the account which the member who applied for
advice gave of the disease in his herd, actinomycosis was sus-
pected ; and as Professor Crookshank of King’s College was then
eugaged in investigating the disease in man, his attention was
called to the cases. Dr. Crookshank visited the farm in Norfolk,
and gained some valuable information. Some of the diseased
animals were sent to the College, and the suspicion of the exist-
ence of actinomycosis was at once confirmed.

To give an idea of the nature of the disease which has lung
been known Dby the title of actinomycosis, it is necessary to
explain that the organism which is always found in the diseased
parts is a fungus which grows in the form of clubs or tufts radiat-
ing from a centre, ag the term literally signifies. The tongue is
the organ most frequently affected ; but the bones, especially those
of tlie jaw, have been often found to be diseased.

Prof. Dick, of Edinburgh, had his attention called to the
disease affecting the tongue and throat of cattle in 1833, but he
did not discover its trne nature. By various writers it was
called scirrhous tongue, cauncer, osteo-sarcoma, polypus, tuber-
cular stomatitis, and diphtheria. On the Continent, especially in
Germany, the true nature of the affection was known long before
it was recognised in this country. In 1882, Dr. G. Ileming
published an account of the affection, quoting from some of the
German authorities and referring to cases among animals in this
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country, and warning consumers of meat of the danger of cou-
tracting the disease from the diseased animal. Prof. Axe also
published a paper on the subject, referring to his previous obser-
vations in the Velerinariun. As early as 1874 Prof. Axe observed
the fungus in diseased tissues, but took them to le calcareous
masses,

At the time of the publication of Dr. Fleming's pamphlet
wens and clyers began to be suspected as instances of actino-
uiycosis. But until the application of last year from the member
of the Society led to the inquiry in Norfolk, and subsequently
in other parts of the country, the fact of these tumours being
among the forms which actinomycosis most commonly ussumes
was not known.

A recent case of actinomycosis in a boy afforded an oppor-
tunity of testing the communicability of the disease from man
to the lower animal. A calf was inoculated at the Royal Veter-
inary College with some of the morbid matter from the tumour
in the boy’s chest, and when the animal was killed two months
afterwards the disease was found to be fully established. The
illustrations exhibit the fungus as it wuas seen iu the tissnes of
the human being (Fig. 1), and its appearance in preparations
from the inoculated calf (Fig. 2).

L_ !; N w} >
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Dreparation from a tumonr in « DPreparation of the mesentery of a calf
boy's chest showing the tufis of two months after inoculation with
actinomycosts. the discharge from the tumonr of the

boy. (See fig. 1.)

In YTig. 2 the club-shaped rays of the fungus are rather
more prominent than in the specimen from the human subject,
but there is no doubt of the identity of the tiwo organisms,

The work which has been done during the past year in con-
nection with this disease has led to important results. It has
been clearly established that in the form of wens actinomycosis
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has a very wide distribution. Cattle in all the fen districts are
attacked to a greater or less degree every season. Numerous
cases of the disease in different forms have also been observed in
the valley of the Thames, and it may be presumed that the fungus
will flourish in the vegetation of all soils where there is sufficient
nioisture.

Next, it has been absolutely demonstrated that the disease
has no relation with tuberculosis or scrofula, of which wens and
clyers have long been considered to be a distinct indication. Itis
hardly necessary to add that the elimination of these numerous
cases from among the instances of tuberculosis will affect the per-
centage of cases of this disease in a notable degree.

While it has been found that actinomycosis in the common
forms of wens and clyers has no connection with tubercle, it
must be admitted that it is almost as grave in its character as
that malady, especially when it attacks the vital organs, And
in some cases it would be difficult to distinguish the one disease
from the other without a careful microscopic examination of
the diseased structures.

The illustration (I'ig. 3, page 322) represents a calf from
Norfolk affected with actinomycosis in the neck (wen). This
animal afforded a good example of that state of extreme emacia-
tion which gives rise to the term ¢ waster” or “ piner,” and is
generally looked upon as the last stage of tuberculosis.

Another important point for consideration is the treatment,
curative and preventive, of the disease.

Wens are treated snccessfully by the application of various
canstics, and the same system succeeds in some cases when the
disease attacks the tongne, lips, or palate. But when the deeper-
seated parts are invaded there are no means of reaching them;
and in some instances which have been under observation at the
College, locally-applied remedies have failed to check the course
of the affection.

Preventive treatment must of necessity include isolation of
diseased animals, as soon as any symptoms of the affection are
recognised. The fungus escapes from the diseased parts along
with the discharge, and infects the feeding-grounds, and it is
essential that this should be prevented by removal of the affected
beasts to a place where they can be treated without danger to
the rest of the herd. When a particular part of the farm is
infected it is probable that a top-dressing of lime would be
beneficial.

On the question of the fitness for human foods of the flesh of
cattle affected with actinomycosis nothing can be positively
affirmed. It is probable that the disease is more common in

YOL. XXVv.—8S. 8, Y
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man than is suspected, as it may easily be mistaken for other
diseases, as it has been in cattle; but it is impossible to decide
whether or not it is contracted by direct transmission from the
animal to man by mere contact with the diseased excretion, or
by the consumption of meat from affected subjects. When the
affection is purely local, the fair presumption is that the flesh is
not infective, and it must always be remembered that animal
food is cooked before being eaten. That the subject is one of
great moment from a public-health standpoint cannot be denied.

Tuberculosis.

The cases of tuberculosis in cows which were sent to the
College in the past year were of a very severe form, and an op-
portunity was afforded of studying the effects of the consumption
of milk and flesh by animals—rabbits, which are eminently sus-
ceptible to the disease.

It has been accepted as a fact by pathologists that milk of
tuberculous cows is not infective unless the udder is involved in
the disease. In two of
the cases the udder was
affected, as proved by
the discovery of the tu-
bercle bacillus in speci-
mens of the milk.

For the purpose of
illustrating the appear-
ance of the organisms in
milk the figure No. 4 is
introduced.

Rabbits fed on the
milk developed tubercu-
lous ulcers in the intes-
tines; and others, into 3
which the milk was in- .
jected under the skin, 2
died from general tuber- = i v
‘culosis.  Rabbits and \ \ :
guinea pigs fed on the | AR

flesh of the diseased cows ., 1k showing the bacilli of tubercle
did not take the disease. agwn??h:fog :il::l?:'(n{ay:gﬁed 80({ diam.).
These results are signi-

ficant, but the experiments with the flesh will have to be repeated
before any positive conclusion can be deduced from them. It is
evident, however, that milk containing the bacilli is certainly
infective.

)
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In two other tuberculous cows the udders contained hard
nodular tumours, and the milk was mixed with pus, but po
tubercle bacilli were detected. Rabbits fed on the milk died
from blood-poisoning, but no signs of tuberculons deposit were
found after careful examination of the organs after death. So
far as the inquiry has extended it appears to confirm what has
hitherto been accepted—i.e. that only the products in which the
tubercle organism is present are infective. The detection of the
bacillus in milk becomes, therefore, a matter of great importanca.

Fig. 5.
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A, Preparation of sputum of consumptive patient showing the bacilli of
tubercle. B, Section of lung of calf inoculated with sputum from a
consumplive patient, see A, [The tubercle bacilli are seen in the structure
of the lung.

But the process of preparation which is necessary to demon-
strate the organism, although very easy to an expert, is beyond
the grasp of the ordinary inspector of dairies, whose opinion on
such a point would only mislead.

Recent experiments at the College have proved that inocu-
lation with the sputum of consumptive human beings induces
well-marked tuberculosis in the calf. The figure (5 A B) shows
a section of the lung of a calf, B, which was inoculated by the
injection of sputum, A, from a consumnptive patient into the
abdominal cavity,

Swine Fever,

Experiments were carried on during the last year for the
purpose of ascertaining whether a form of diluted virus might

Digitized by GOOS[Q







326 Annual Report of the Royal Veterinary Cullege on their

of swine dead of swine fever, diluted with broth, invariably
killed the pigs fed on them with typical swine fever; and this
result followed when the quantity of virus used was exceed-
ingly small.

It is proposed to continue the search for a protective agent
against swine fever; and in the mext series of experiments
certain chemical agents will be used instead of diluted or culti-
vated virus.

It is also proposed to make pure cultivations of all the organ-
isms which are found in swine fever, in order to ascertain if any
of them will cause the actual disease in swine with all its typical
characters. '

Anthraz in Swine.

It is well known that pigs which eat the offal of animals
dead of anthrax die from a disease which veterinary surgeons
in this country have always been in the habit of calling anthrax.
On the other hand, scientists have failed in Germany, and also
in this country, to induce the disease in swine by inoculation
with the blood of animals which have succumbed to the disease.
In these circumstances it was deemed advisable to test the
susceptibility of swine by feeding them with the diseased parts.

. A spleen of an ox which had
died of anthrax was given to
two pigs, and the animals
soon developed the usual
symptoms of illness; a
very marked condition being
swelling of the throat, as
ghown 1n the illustration (Fig.
6, page 325).

In the cases of so-called
anthrax in swine which were
investigated, the bacillus
which is proper to the disease
was not detected, but, instead,
a long curved rod, the bacillus

- of malignant ccdema; and
I’b-epar_ahon of t_lm blood of spleen of ¢ inoculation of guinea-pigs
sow tnfected with anthrax from eating . th the vi taini n
offal of a bullock dead of that discase. Wwith t1e virus containing this

organism caused malignant

cedema. At length a case of anthrax in an old sow was re-
ported by Mr. Wilson, veterinary surgeon of Berkhampstead ;
and Dr. Crookshank, on a post-mortem examination, detected
the anthrax organism in the blood of the spleen; but it was
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particularly noticed that the rods, instead of being very abune
dant, were sparsely scattered here and there, as shown in the
woodcut Fig. 7, page 826,

Further experiments proved that swine can be infected with
anthrax by eating the offal of animals dead of the disease, by
injection of anthrax blood, and by inoculation with pure culti-
vations of the anthrax bacillus.

Parasitic Discases.

Cases of hydatids in the brain of sheep and strongles in the
lungs of sheep and calves have afforded valuable opportunities
of studying these diseases at the College. In regard to the
brain hydatid, the life-history of the parasite has long been
known. The bladder-worm in the brain which causes the
giddiness and finally kills the infested sheep is the larval form
of a tape-worm which infests the dog; and when the mature
segments of the worm are expelled from the intestines of the
dog, they fall in the pastures and are taken up by the sheep.
In a short time the embryos which are contained in the
eggs in each mature segment find their way into the brain
and become developed into hydatids. To prevent the disease,
it is obvious that dogs which harbour tape-worms should be
treated with the remedies which destroy those parasites; and it
i especially desirable that when the head of a *“ giddy ” sheep is
cut open by the butcher, and the hydatid taken out, it should
be burnt or otherwise effectually destroyed, instead of being
given to a dog, or left where one of those animals may seize and
swallow it, and thus infect himself with tape-worms.

Investigations into the life-bistory of the lung-worms of
sheep and calves, for which a special grant of 50 was made by
the Society, have been carried on with very promising results.
It is yet too early to advance any conclusions, but it may safely
be asserted that when the late Dr. Spencer Cobbold detected
some embryos of the lung-worm in a small earth-worm which
he found in the earth in which he had put eggs and embryos
of the lung-strongle, he made a discovery which, if lie had lived,
he would have worked out. At the beginning of the present
inquiry the line which Dr. Cobbold had indicated in his paper
in the Society’s Journal in 1886 (Part I1.) was followed ; and
it was soon discovered that in the earthworms from fields in
which snimals affected with husk had grazed or were grazing,
embryos and larvae of strongles existed in great numbers.
Some of the larveo had evidently undergone more than one
change of skin, and in several the digestive system was well
developed, and the generative system sufficiently advanced to
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render the distinction of sex quite easy. The illustration Fig. 8
shows a strongle larva (male) from an earthworm with the internal
organs well developed.

Dr. Cobbold observed that the larves which he endeavoured
to cultivate wore killed by contact with cold water; but recent
experiments have not confirmed this observation. A large number
of larvee, of various sizes from 45 to 4%; of aninchin length, have
lived through frosty nights and days since the middle of Novem-
ber, and more than once the waterand earth in which they have
been kept have been for many houars a block of ice; neverthe-
less, immediately that the ice was melted by exposure to the

Fig. 8.

Larva of male strongle from an earth=worm, showing the bursa with the
apines at the tail end.
warmth of a room in which a fire was kept, the young worms
became exceedingly lively.

The inquiry will be continued, and it may be uscfully ex-
tended in several directions, especially to certain parts of the
country in which, owing probably to the marshy character of the
soil, the disease has a constant existence.

A report on the lung-worm disease of calves and sheep will
be laid before the Veterinary Committee of the Society as soon as
the inquiry has been carried far enough to justify any conclusion.

During the present session at the Royal Veterinary College
special lectures on the subject of diseases of cattle, sheep, pigs,
and dogs have been delivered to the advanced students by Prof,
Crookshank of the Bacteriological Laboratory, King’s College,
Prof. Victor Horsley, of the Brown Institution, Dr. G. Fleming,
C.B., Principal Veterinary Surgeon to the Forces, and Mr.
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Tusoet Attacks wpon Corn.

During the first half of the last season injurious insect
attack of various kinds of maggots destructive to young corn was
also unusually prevalent, and in some cases unusually serious.

During the early part of the summer much injury was
reported as being caused to young wheat and oat plants by fly
maggots feeding within the centrval shoot. No difference was
observable in the method of injury to the two kinds of crop,
but on microscopic examination of the small white maggots
that caused it, those infesting the oat plants and those in the
wheat plants proved to be clearly distinguishable from each
other. These I traced respectively through their changes of
condition up to the perfect flies, which proved in the case of the
wheat to be Ilylemic coarctata of Fallen, or ¢ wheat bulb fly,”
and in the case of the oats to be the Oscinis frit of Linnaus,
commonly known as the  frit fly.”

The * Ifrit Ily.”—This frit fly is a swmall, very bhrightly
glistening, black two-winged fly, rather under the eighth of an
inch in length, the legs black, with some amount of yellow
or browu-yellow in the feet, the wings transparent, somewhat
brown at the fore-edge. The fly, though very small, is notice-
able from its peculiar habit of dancing and skipping about.
The method of attack is for the female to lay her eggs on the
under side of a leaf, the maggots from these gmaw their way
into the heart of the young plant, and there eat away the centre
until the shoot above the eaten part is consequently destroyed.

The damage that is going forward then becomes noticeable
(as it did last summer in the infested districts mainly during
June) from the appearance of the withered shoots. The maggot
is whitish, or yellowish, cylindrical, legless; when full grown
about the eighth of an inch long; somewhat pointed at the head,
which is furnished with a pair of strong curved mouth hooks,
and on each side near the head is an external branched spiracle.
At the blunt hinder extremity the maggot has two projecting
wart-like spiracles.

When full fed it leaves the inside of the plant and turns in
the remains of the withered leaves outside to a chestnut-brown
chrysalis, rather more pointed at the front than at the hinder
extremity, which from the projection of the two wart-like pro-
cesses has the appearance of being deeply cleft. The flies from
the chrysalids sent me began to appear about July 9.

Up to the present year I am not aware of the attack of the
Ocinis frit having been seriously injurious in Britain, although
the fly has been known to be present, and some amount of
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injury from Oscinis vastator of Curtis, now conjectured to be
the same as the Oscinis frit, was recorded by John Curtis in
1844. In 1881 Mr. R. H. Meade informed me that the ‘frit
fly ” had been observed in the autumn of that year in swarms in
an out-building, in the lofts of which a lot of newly thrashed
barley had been stored; but it was not until 1887 that
I was able to watch the insect throughout its course up
to the development of the perfect fly as a regular field attack
to young oat plants.

In 1888 the attack was widespread and severe, and (so far
as I know from information and many specimens sent to myself’)
it was most prevalent in Devon and Cornwall. It was reported
in Cornwall from the meighbourhood of Launceston, Bodmin,
St. Columb, and Truro, from Scorrier, between Truro and
Redruth, and also from Newlyn East, near Penzance. It was
also reported as prevalent both in North and South Devon, and
from Taunton in Somersetshire. More inland I had notices of
it from the neighbourhoods of Cirencester, Reading, Tetsworth,
and also Oakley near Bedford, and later on had specimens ot
the injury that had been caused by it to oat plants near
Norwich—that is, the attack lay across the country at localities
in a slanting line from Norwich to the Land’s End.

The greater part of the attacks were reported as not merely
to fields, but over districts and neighbourhoods, and approxi-
mate estimates of damage reckon it in various places at a third
or more, On one field at the Royal Agricultural C'ollege it was
roughly estimated at 90 per cent. I'rom reports sent me in
autumn it appeared that some of the infested oat crops re-
covered partially as to straw, and side stalks came into ear, but
from the very irregular date of ripening the crop was in bad
condition.

The ¢ frit fly ” attack on the Continent affects both barley
and oats, the maggots of the first brood injuring the young
plant in the early summer, and those of the second brood feed-
ing later on in the soft grain in the ears of barley or oats. I,
therefore, thought it possible that it might have been imported
into the infested districts in foreign grain, and endeavoured to
learn where the seed was procured from. I obtained informa-
tion that there is large importation of Swedish oats into Bristol,
from which they are sent in all directions, and also that near
Bodmin a small quantity of Swedish oats was sown (in one
instance at least, and probably more); but this was all I could
learn about continental importation. Other correspondents have
used seed home-grown or imported from Ireland.

Looking at the prevalence of this attack to such an unusual
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extent over the district, I venture to suggest that it would be of
a good deal of serviceable interest if farmers would examine
their seed oats, or such oats as they may purchase, as to
presence of fly chrysalids in them. These chrysalis cases would
easily be observable as little chestnut-brown somewhat oval
bodies, about the eighth of an inch long. If there were many,
it might be well to “ pickle ” the oats so as to poison the chry-
salids before the fly hatched out.

The only point brought forward which appears to bear on
remedial measures is the recovery of some part of the crop after
being thrown into growth by rainfall; this suggests that if, as
soon as the attack was noticed, a stimulating dressing was
applied, it might push on the side shoots so as to give a fair
amount of crop without the great inequality of date of ripening
consequent on a late second start. I have secured examples of
the insect in all its stages, so that I should have no difficulty
in identifying specimens which might be forwarded to me for
examination in future.

Wheat-bulb Maggot.—The attack of the wheat-bulb maggot
was much more injurious than that of the frit fly, and occurred
mainly in the midland or eastern counties; at localities between
Darlington on the north, Romford in Essex on the south-east,
and Almondsbury, Gloucestershire, on the south-west part of the
area.

This attack has been known in previous years, and so far
back as 1882, Mr. R. H. Meade identified it as caused by the
greyish, two-winged fly known scientifically as the Hylemia
coarctata of Fallen ; and in the widespread mischief caused by it
last season, in order that there might be no doubt as to the
nature of the attack, I again submitted specimens to Mr.
Meade, who confirmed my determination of them as being H.
coarctata,

The damage to the young wheat plant caused by the mag-
gots of this fly seems to me indistingunishable from that caused by
the frit fly to young oats ; they feed in the heart of the plant, and
cause the death of the infested shoot by the direct effects partly of
their gnawings, and partly of the consequent decay. The flies,
however, and also the maggots of the two kinds, are easily dis-
tinguishable.

The wheat-bulb fly, H. coarctata, is about twice as long as
the frit fly, that is, about a quarter of an inch long, and grey
with black bristles, instead of being black and very smooth.

The males are faintly striped above, and have one indistinct
stripe above the abdomen, which is narrow and flat. The females
are of a yellower, or ashy grey ; the legs black, with the shanks
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pale, or yellowish in the male ; and in the female the thighs also
of the legs (or of the two hinder pairs) are pale or yellowish.
There is a variety with darker legs, which was also present.
Looked at generally, these flies are very like the common onion
flies.

The maggots also are about twice as largoe as the frit mag-
gots—legless, cylindrical, and whitish—and may be distin-
guished by the peculiar form of the hinder extremity. This is
furnished above with a pair of black spiracles, and below it pro-
jects slightly and terminates in two broad, square-ended teeth,
placed centrally with a bluntly-pointed tooth, and sometimes
more, placed on each side of this central pair.

The attack is one that may be observable early in the year;
but last season the great injury that was going forward was
reported about May 7, when I found the maggots were already
beginning to leave the plants and go into the earth, and from
this time until about the 30th of the month I received samples
almost daily. At this time they were turning to chrysalids,
from which, however, the flies under observation did not come
out until the beginning of July. .

The injury caused to the young wheat was to a serious
amount up to complete failure, and in some cases severe injury
was reported over large areas of country, especially in the Fens
and near Warrington.

So far as I learn from reports of 1888 and preceding years,
this attack occurs especially on land which has been fallowed
in the previous summer, and amount of presence seems much
affected by local conditions.

In a field worked for turnips, and treated with lime, part, on
which the crop was also dressed with farm manure, was much
damaged, but on the rest (which was dressed with mud from a
pond gone dry) nearly the whole of the wheat was killed ; also
in another instance where the greater part of a field was treated
with town manure, and the rest with mud from a dried pond,
the crop on this last suffered so greatly that it could be told to
a yard where the mud had been used.

This wheat maggot was noted by several correspondents as
occurring specially after swedes, and it has been observed as
being much worse on the part of the field where the swedes had
failed. Likewise it has been found that the tops of the ridges
(that is, where the soil is the hollowest from the plough having
thrown up the two ridges together from opposite directions)
were more affected than the ridges below these, or in the
bottom.

It has also been observed as less injurious on headlands, like-
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wise as leaving a belt near the hedge untouched. The dates of
sowing the attacked crops, so far as I could gain information,
were in October, and in a few cases later—in one instance on
January 10—and as this seed did not come up until about
March 10, it shows that the attack can be begun in spring.

Last season’s insect attacks were exceptional, probably from
the unusual weatler of the preceding year; but in the case
of this wheat-bulb maggot attack it seems to occur in ordinary
years most on land which, by course of previous cultivation, may
be presumed to be sown early, whilst the summer brood of flies
is still about ; also that attack is attracted by special conditions
of land. There are many notes of it occurring after swedes, and
also I have an observation of it coming, not yearly, but every
three or four years. It may be worth while to watch it, if it fol-
lows the regular rotation,

To get this attack under we need to know where the summer
brood lives; it is quite possible that egzgs may be laid in decaying
vegetable matter, or even in manure, and if when attack is
noticed (as sometimes happens) very early in the spring, or even
in February, I could have samples of soil immediately sur-
rounding the infested plants, it might throw light on the point
of whetlier the maggots passed part of their life in manure.

Flour attack on a very large scale from maggots which
proved to be of the small newly observed moth, the Ephestia .
Kulniella, was sent to me for consideration, and I am glad to
report that we found means by mechanical applications to
enormously lessen the mischief that was going forward, if not
completely to clear out this attack, which is of a very serions
nature in large flour-mills. I have also lind much communica-
tion regarding various kinds of pests out of corn screenings,
home and imported.

I'oul Corn Imports,

I subjoin & digest of the information with which I have been
favoured from a few large firms connected in various ways with
the import trade in corn, and especially in wheat, at Hull,
Liverpool, and elsewhere, relatively to the condition in which
these imports come over ; and, first, the very large amount of
foreign matter sent therein, which is eminently calculated to
convey all insect pests transmissiblein straw and screenings, and
likewise by its heating properties is calculated very largely to
foster increase of granary weevils, which are one great cause of
loss in imported corn.

The above points were the reason of my own inquiry into
the matter, but accompanying this T have found there is 2 very
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large amount of weed seed and dirt—more or less useless and
deleterious in many ways—brought over, and that it is much
wished by such mill firms as I have been favoured with com-
munication from, that the cargoes should be sent over clean, so
as not to require use of the expensive machinery now requisite
to clear the trash.
From a milling firm, information is given that :—
The practice of sendn foreign wheat mixed with rubbish haa certainly
of late ﬂ: we find it particularly so in that coming from

Aust.ralu, East dll., and Russia,

It would be a great advantage to millersto have the wheat shipped clean
or free from admixture of foreign substances other than wheat.

The quantity removed varies considerably according to the country from
whence the particular shipment is received.

It is a well-known practice on the part of foreign shippers to add a mix-
ture of rye with Russian wheat, and with Indian wheat seeds and dirt.

‘We ehould be very desirous to procure our wheat clean, as it would save
us from loss and expense in cleaning. We have in the process to use ex-
pensive and powerful machinery.

Relatively to the adulteration above mentioned, I showed
the sample of wheat in my possession, with rye in it, to a corre-
spondent, at one time resident at Samara, in Russia, as one of
an agricultural firm there, who informed me that at the time
when he was resident there,

If the supply was short, it was a common practice adopted by the mer-
chants’ agents to mix rubbish with good clean samples in order to increase

the bulk. We have ourselves sold to these men the siftings for the purpose
of mixing.

In a work on the agriculture of Russia, by my informant
above quoted, he referred me to a passage relative to the adulte-
rated state in which wheat and other seed were exported, and
gave a detailed instance where weed seeds extracted in cleaning
were sold at 75 kopecks the pood—that is, about id. the lb.—
the merchants having applied for them to mix with the better~
dressed linseed and wheat.

The chief of a very leading firm of corn brokers says,
relatively to the foul state of imported wheat aud other grain:—

I think there is no doubt but that merchants and millers would very
much prefer that such cargoes should arrive perfectly clean and free from -

dirt, straw, and seeds; and wheat that does so arrive always commands a
better price in the market.

He adds a description of the primitive methods of harvest-
ing in various countries (and foreign addition thus being mixed),
with observations as to their relative amount of objectionable-
ness, and (relatively to some observations of my own regarding
the great nails which I found in corn) he explains that on
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account of wire, and other foreign matters, found present,
special arrangements were made to prevent damage to stones in
the mills,

Further, the remark was made :—

Strong representations are made (especially to the Bombay Chamber of

Commerce) with a view of checking large dirt admixtures, with only partial
effect so far, A discrimination in price has some effect,

Another communication states :—

Russia ships much cleaner than formerly, but South Russia still eon-
tinues to send many cargoes, of barley especially, with large percentage of
admixture of dust, dirt, and seeds.

Indian shipments are now considerably better cleaned and of better
quality than used to be the case some years since; while Egypt seems to
Erefer shipping as much soil and dirt with their grain as they think it pro~

able importers in this country will submit to, although they frequently
contract for the bulk not to contain more than 7 percent. of dirt, and 1f more
is found they have to pay allowance in accordance with the analysis and
arbitration award,

A note is also given by this correspondent of the increase of
weevil presence in dirty cargoes from the grain becoming warm,
and I particularly wish to draw attention to this point, as it isa
well-known and established fact that warmth isa great promoter
of increase of the common granary weevil, and that the kind
called the ¢ rice weevil,” also very destructive, will not increase
without good warmth.

Further, this correspondent states that both India and Egypt
could ship their grain in a good, clean state if they liked to be
at the expense of using the machines they possess for the pur-
pose ; that shipments from these countries realise compara-
tively low prices, owing to their dirty state; and that ‘“‘at all
principal ports in the United Kingdom corn trade associations
are established or being established for protecting the interests
of importers and mniillers.”

Another letter mentions that Russian wheatis very dirty and
ill-cleaned at home, as also is the Indian wheat and the River Plate
wheat. The latter is better wheat than the Russian, but comes
in quite as dirty, and as full of straws in short pieccs and of
chaff. ¢ We find the Indian wheat has most heavy rubbish in
it.” < Little flies often come out of the grains.” Also this
correspondent (the head of a mill firm) mentions, * Millers
would rather have clean cargoes.” .

From replies to my own inquiries sent to the United States
of America, I find there is excellent apparatus there also, but
the grain is frequently sent on uncleaned.

A communication from two of the large corn mills near Hull
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was accompanied by samples of so-called ¢ rubbish ” taken out
of wheat from California, India, and Russia, mixed in certain
proportion before being submitted to cleaning operations,

In this case there are six classes of rubbish shown :—

No. 1, broken straw used as bedding for pigs. No. 2, what
is called “ hen-corn,” very similar to what I have been informed
from elsewhere is sold as food for poultry. Nos. 3 and 4, for
which a market is found, but of which the owners preferred not
to name the precise use. No. 5, formed of lumps of anything
which may chance, from dirt that may have in some mills to be
washed away, up to any seed or insect, or fungus growth, or
lumps of iron or wood ; this is known sometimes as “ rubble.”
No. 6 is very important ; it is of dirty Indian wheat, which
heats on the passage, and for this reason becomes rapidly
infested by weevils.

The owners complained much of the dirty state that much of
the wheat comes in, as it is thus more liable to breed weevils,
especially the late shipments, which are sometimes nearly alive
with them.

The above communications, considering them solely in the
light of their bearing on transmission of insect pests, show that
wheat now comes in to a great degree so mixed with rubbish
suitable for bringing granary beetles and other pests in the
general mass, and also such pests of the growing crops as can be
carried in chrysalis state in the broken straw, as at least to make
it desirable for farmers and all concerned to be warned in the
strongest manner of the risks that they run by using material
that either certainly is, or certainly may be, infested. Of these
waste products I consider the broken straw especially to be
avoided, as it is just as likely a8 not that it may convey Hessian
fly, and the still more destructive * joint worm,” the maggot of
the four-winged fly known as Isosoma hordei.

Further, I wish to draw attention to the great loss which
is occurring, and has long been occurring, in grain cargoes from
granary weevil. I have been consulted about it for some time
back, but the facts to which attention is now specially drawn,
of the extra heating of the dirty cargoes, quite account for
its great prevalence. :

The amount and rapidity of the multiplication of the common
granary weevil are very much increased by warmth ; but that of
the so-called ¢ rice weevil,” or spotted granary weevil, which is
just as destructive, very much depends on warmth ; and, though
so destructive in heated cargoes, it is stated (and from long
series of my own experiments I believe it to be the case) that as
this kind will not multiply in this country on account of the tem-
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perature not being sufficiently high, keeping down the heat of
the cargoes would be a means of prevention.

I would therefore submit, for consideration of those con-
cerned, whether, as it is an acknowledged fact, both practically
and scientifically, that heat causes rapid increase of these pests,
pending arrangements to prevent shipment of foul cargoes, the
temperature of the bulk might be lowered by the plan sometimes
followed with large masses of grain on shore, of having what are
called * air-drains ” through the mass, thus preventing the great
heating.

I should also add that, as I am aware that this subject in-
volves most important interests, I bave not ventured to bring it
forward in the one branch in whch it falls in my own depart-
ment, until after communication with leading firms, from whom
(as I have noted) I have received information that the import
of foul grain is a cause of so much trouble and unnecessary
expense to millers, that by protective associations, and formal
appeal—with more or less success as the case may be—they are
endeavouring to protect themselves from continuance of the
injury; and I must acknowledge the courtesy with which my
requests for information have been met when the object of the
inquiry was known.

Other Insect Attacks on Farm Crops.

In the course of the year inquiries have been sent regarding
almost every one of our common farm crop attacks, and also re-
garding a few which have been little, or not at all, recorded
previously as crop pests in this country. Also as to getting rid
of ant-hills in pastures ; and regarding bean weevils ; beet-carrion
beetle (new as a crop pest in England); black currant gall mite
(a serious pest to growers); cabbage and turnip gall weevil ;
cabbage root maggots; carrot root fly (producing *rust”);
cockchafers, and small chafer maggots in peat moss litter (which
I reared to maturity, and found to be Aphodius fimetarius, and
consequently harmless); chlorops on barley; clover sickness
produced by eelworms; corn aphis, and corn saw-fly. Daddy
Longlegs attack was little reported, and not much inquiry made
about turnip flea beetles.

Other attacks reported havebeen Hessian fly to & small amount,
and communication regarding its parasites ; also hop aphis, horse
warble, and bad and widespread attack of the wheat-bulb maggot
of the small two-winged fly, the Hylemia coarclata. Likewise
millepedes attack to mangolds, besides that of beet carrion
beetle previously mentioned, and mustard beetles. Otiorhynchus
weevils, of which several kinds are very destructive in bush frait
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farming ; red maggot of wheat and barley ; scale insect on apple
and pear, and so-called “slug-worm,” the caterpillar of the
pear and cherry saw-fly, have also been inquired about.

Serviceable information as to treatment of tulip root disease
in oats caused by eelworms wassent in, as well as specimens, in-
cluding in these the attack of the Cephalobus rigidus (Schneider),
a species of eelworm not previously recorded as a British kind,
and which does not form a large swelling of the bulb. I am
indebted to Dr. J. G. de Man, of Middelburg, for identification
of this species.

Inquiries were also sent regarding turnip grub, wireworm,
willow beetles, &c., and many inquiries regarding the attack
known as white-eared wheat ; but, after much consultation, both
British and foreign, we could not find either insect or fungoid
cause, and, as far as 1 see, it will turn out to be a diseased-stem

growth, nltimately breaking.
' There was also bad attack in a few localities in spring to
young wheat from a beetle grub, indistinguishable from that of
the corn-ground beetle, the Zabrus giblus.

All the above I attended to carefully, the successive inquiries
about many of the attacks often extending over many weeks.

Besides the above-mentioned crop or farm attacks, specimens
and inquiries were sent about various timber insects, and
injurious and other insects, British and Colonial, which I attended
to as business allowed. Many inquiries were also made as to
the best methods of gaining and imparting plain information
such as is serviceable to working farmers regarding farm insect
attacks.

Amongst Colonial communications, I may especially mention
consultation, by request of the Agent General for New Zealand,
regarding the outbreak of Hessian fly in the northern island of
New Zealand, and prompt measures taken by him for the preven-
tion of its further spread ; and likewise communication with Mr.
Frazer S. Crawford (Inspector under the Vine, Fruit, and Vege-
tables Protection Act) at Adelaide, South Australia, regarding
measures for prevention of the introduction of the pest into that
Colony.

1 should also add acknowledgment of the assistance with
which I am favoured in my work both by leading Continental
Entomologists and Government referees of some of our chief
colonies and of the United States. The number of letters
which I have written during the preceding twelve months, in
reply to inquiries regarding farm insect pests, or on subjects
connected with my special work, has been approximately
upwards of twelve hundred (1,200), but in this I do not include
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many bearing generally on the work, nor attention to a large
amount of applications for warble leaflets or information on the
subject, amounting by weight to between 5 and 6 ]b.

I am glad to be able to report that advance is being made
in the use of broad-scale remedies for some of the bad attacks.
Whilst writing this I hear from Toddington fruit grounds, near
Cheltenham, that about a hundred thousand trees have been
banded with grease to stop attack of the wingless winter moths,
and that millions of these have been caught. Xive hundred
were counted caught on one tree—and, as each of these moths lay
about two hundred or more eggs, there is a clear saving of much
threatening of attack. Cart grease is found to answer best.

Prevention of Warble Fly.

Enormous advance has been, made in the matter of warble
prevention. The action taken by the Royal Agricultural
Society, with the co-operation of the Newcastle Hide Inspection
Society, and the Nottingham Hide, &c., Market Company, at the
Royal Show at Nottingham, did much good, especially by the
exhibition of freshly flayed hides, showing the great maggots in
the under tissues, and the injury caused by their presence.

The matter of prevention has been very well taken up by
cattle owners in England and Ireland, and to some extent in
Scotland. I have had communication from every one of the
English counties, and I believe I may say that all the reports
sent in from farmers, graziers, and those practically cognisant of
the work, confirm both the success of the treatment, which has
now been under wide observation for upwards of four years, and
likewise the benefit to the cattle, from removal of the maggots,
and preventing the summer galloping.

The reports also show that severe wasting and sometimes
death from the warble attack occur much more frequently from
bad warble attack than was observed to be the case until the
attention of owners was directed to the subject.

Many societies and firms connected with business in cattle
and hides have taken up the subject, and with excellent effect,
and the continued work of the boys of the Aldersey Grammar
School at Bunbury, Tarporley, Cheshire, continues to show that,
by a little care in clearing the cattle of the maggots, warble
attack may be almost entirely stamped out, on any one farm or
over a district.

A great feeling is aroused through the country, and many of
the hide firms or societies with whom I am in communication
are very desirous that a stop should be put to this quite un-
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necessary attack. I hope before long to be in a position to offer
some statistics on this head, but meanwhile I may mention that
in one of the towns of which I am favoured with official re-
turns, the number of hides passing through the markets in the
year ending May 1888 was 102,877. Of these 60,000 were
estimated to be more or less warbled, and the loss to be conse-
quently at least 15,0001,

. We have proved that all this may be saved with very little
trouble and very little expense, and the chief thing needed is to
get information well spread ; it is usually applied for with eager-
ness by owners.

The distribution of the four-leaved warble paper still con-
tinues, and I keep a supply for all applicants; and I may add
that the hand-bill published in Nottingham last summer by
Messrs. Vice, which I have had translated into serviceable
Welsh, is being applied for at the date of writing even before it
is out of press.

Depredations of the Ilouse Sparrow.

One subject more requires a note. The extent to which
complaints are increasing of the way in which our truly
insectivorous birds are being driven away by the inordinate and
unlimited increase of numbers of the House Sparrow. Its depre-
dations are well-known, but on the above account also I would
most strongly advise all farmers to use every meuns in their power
to keep this bird in check.

During the past year the grave injury caused by this special
bird has been brought forward by the Director of the Government
Experimental Farm Stations, and the Dominion Entomologist
of Canada; and the Hon. C. W. Drury, head of the Agricultural
Department of Ontario, announced, on October 6, that this
destructive bird was no longer under the protection of the Act
of Parliament respecting insectivorous birds, and that every one
was at liberty to aid in reducing its numbers.

In the United States the grievous injury has been brought
forward by the Ornithologists’ Union with full reports, and in
detail, and the ornithologist and entomologist of the Depart-
ment of Agriculture have come forward strongly on the subject ;
and in South Australia the Royal Agricultural and Horticultural
Societies are offering prizes for the largest number of heads and

eggs.
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XVIL.—Annual Report for 1888 of the Consulting Botanist. B
W. CarruTHERs, F.R.S., P.L.S., 44 Central Hill, Norwood,
S.E.

" DURING the past year I have attended to 347 applications from
members of the Society, referring mainly to seeds for per-
manent pastuare.

The great reduction and simplification of the fees adopted by
the Council in the course of the year has not yet affected my work.
Preparations have, however, been made for undertaking the
increased investigations which are expected to flow from this
change.

The continued maintenance of the improved quality of the
sceds is evidenced by the results of the year’s work. Perhaps
this will be most obvious by a tabular statement of these
results :—

Average Pcreentage Average  Percentage
germina-  containing germina-  containing
tion impurities tion {mpurities
Meadow fescue . 94 . . . o | Smooth-stalked , gq °
Tall fescue . . 8 ., . . 8 meadow-grass ./
Hard fescue . . 71 . . . o | Wood meadow-| pq 25
Sheep’s fescue . 70 . . . 33 gress . ., . )
Foxtail. . . . 62 . , ., 20| Sweetvermal , . 67 ., . . 20

Cocksfoot . . . 80 . . . 11 | Fiorin . . . . 906 . . . 100
Timothy . . . 94 . . . o | Goldenoatgrass . 31 . . . 100
NDogstail . . . 88 , . . o | Talloatgrass . . 72 , . ., o
Rough-stalked 82 o | Perennial ryegrass 90 . . . 55

meadow-grass } Italianryegrass . 07 . . , o

The only very low germinations that came under my obser-
vation were samples of smooth-stalked meadow-grass and golden
oatgrass. The latter grass is most rarely found pure; it gener-
ally contains a considerable quantity of fragments of plants and
small and light seeds of other grasses, such as cocksfoot and
agrostis. Of the samples of fiorin I examined, not one was free
from ergot. The sheep’s fescue was to a considerable extent
adulterated with small seeds of hard fescne—indeed, some samples
consisted altogether of such small seeds. Yorkshire fog occurred
in several samples of cocksfoot, in one instance amounting to 12
per cent. of the bulk—that is to say, every eighth seed was this
worthless weed. The tussoc grass (dira ceespefosa, Linn.) is
a too frequent impurity in foxtail. Perennial ryegrass is a
common medium for introducing Yorkshire fog into pastures.

The quality of the clovers was also satisfactory, with the ex-
ception of the considerable number of samples of red clover and
alsike, which contained dodder. This destructive parasite can
ensily be separated from the clover seed, so that there is no ex-
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cuse for sending out impure seed. The germination of the red
clover averaged 96 per cent., the alsike 93 per cent., white clover
77 per cent., and trefoil 84 per cent.

The samples of yarrow were remarkably clean, and the ger-
mination averaged 83 per cent.

The use of mixtures continues to be a frequent method of
distributing injurious seeds, and of entailing great loss on the
farmer. The following Table gives the analyses of ten samples
sent to different members of the Society, and further establishes
the importance of the recommendation of the Council that farmers
should avoid the purchase of mixtures, but should select and
purchase the grass and other seeds separately and mix them for
themselves :—

2363 | 2508 | 2516 | 2517 | 2568 | 3567 | 2506 | 2622 | 2623 | 2628

% % % % % % % % % %

Ryegrass . .| 82 | 67 | 35 | 28 | 65 | 24 | 35 | 65 | 41 | 87
Yorkshire fog . | 23 2| — | — | — | —} —] -] =11
Bromus mollis . | — —_ = =] — — —_ _ 36 | —
Hard fescue .| 17 — - - - =] — ] 24| — | —
Cocksfoot . .{ 13| — j — i — | 10 4 6 | — | — | —
Dogstail . . .| — | 28| — | — | — | — | — | — | — | —
Timothy . . .| ~ | — | — | — (11 723 } 14| — | — | —
Other grasses . 4 4 | — | — | — 3 83| — 123 2
Clovers . . .| — 2 | 58 | 70| 24 | 46 | 42 | 11 | — | —
Weeds . . .| 11 7 7 7 — | =] — ] =] — | —

In all, ryegrass forms a principal ingredient, and in several of
them worthless grasses, which are more objectionable than
known weeds, occur in considerable quantity.

Samples of hay, bought by a member.of the Society as best
Dutch hay, were examined by me, and found to be composed of
the coarse natural herbage of swamps or bogs, chiefly of sedges,
rushes, horsetail, buckbean, water-lily, cotton-grass, and willow.
Its use had been injurions to the cows for which it was provided.
The merchant refused to take back the hay and refund the
money ; but he was compelled to do so, & judgment having been
obtained against him at the Assize Court.

Several inquiries have been made as to injuries to stock,
supposed to be due to poisonous plants, and in several instances
this was the case. Colchicum, Daphne Laureola, and yew had
caused death to stock, but in other cases the evil was attributed
by the senders to weeds that have no dangerous properties.
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XVIIL-—Annual Report for 1888 of the Consulting Chemist.
By Dr. J. AuvGustus VOELCKER, B.A., B.Sc.

IN the year 1888, 1,570 samples were sent by members of
the Society for examination in the ordinary course, 24 by
members for purposes of special investigation, 23 in connection
with local agricultural societies, and 36 for the Woburn experi-
ments—making a total of 1,653, as against 1,615 in 1887. Of
these, 628 were of linseed- and cotton-cakes, over 450 being
linseed-cakes. A glance at the list appended to this report will
show the small extent to which rape-cake is now used as a feeding
material—indeed, its relatively high price and the frequent occur-
rence in it of mustard-seed and earthy material give no encourage-
ment to its use; whilst even as manure I cannot but regard it
a8 very expensive, seeing how difficult it is to get samples with-
out a great deal of sand and dirt. The year, especially the
latter end of it, has been marked by a great increase in the price
of linseed- and cotton-cakes, owing to the raising of freights.
Still, this has not diminished the extent to which they have been
nsed, stock-keepers evidently appreciating the benefits of cake-
feeding as supplementary to the use of home produce. Their
experience is also borne out by the experiments conducted at
‘Woburn during the year, which are recorded in the Journal.
Linseed-cake.—A general increase in the price of cakes has
led in too many cases, I fear, to the purchase of those the sole
recommendation of which is that they are offered at a lower
figure than others. These cakes are scattered throughout the
country under the misleading name of  Oil-cake,” and are
stated to be more useful at their price than pure cakes, much to
the detriment of honest manufacturers of pure cake, and, I am
convinced, to the disadvantage of the farmer. That they are better
worth the money to the manufacturer I have no doubt, seeing
he is able to use seed just as it comes in, without going to the
trouble of cleaning it ; and he need not be particular as to what
else finds its way in—this being abundantly exemplified in the
Quarterly Reports of the Chemical Committee of this Society.
As 1 have pointed out over and over again, as soon as ad-
mixture of any kind is permitted, there is no limit to its extent
or nature, and security lies only in insisting on having pure cake.
There is not even the excuse which margarine has, that the
material is wholesome, for seeds found in the so-called *¢ oil-
cakes ” are very frequently of decidedly injurious character.
To call by the name linsced many cakes such as I have ex-
amined is nothing short of a libel on this valuable seed. At the
same time there has been a remarkable increase in the number
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of thoee who by standing out for pure cakes do succeed in get-
ting them, and this is generally the case with members who are
in the habit of sending cakes for examination, and who, I am
sure, reap the benefit of doing so. The manufacturers and
dealers know perfectly well who are the customers that get
samples analysed and those that do not, and they frequently
treat their customers accordingly. It is among those who do
their business loosely and look merely for low-priced cakes that
the ready receivers of inferior goods are to be found. The
following extract from a French “Law to punish Fraudulent
Manure-dealers,” a translation of which has been issued by the
Agricultural Department of the Privy Council, is interesting in
this connection :—

Article 1,—Those who in selling, or causing to be sold, artiticial manures,
or fertilisers, shall have deceived, or endeavoured to deceive, the purchasers,
either in respect of their nature, their composition, or the quantity of valu-
able elements they contain, or as to the use of any name, to designate or

ualify them, which is customarily given to other fertilising substances,
31&11 ge punished by a term of imprisonment of from six days to one month,
and a fine of from &0 to 2,000 francs, or by one only of these punishments.
In the case of a second offence committed within three years after the first
conviction the punishment shall be increased to two months’ imprisonment,
and a fine of 4,000 francs.

Article 2.—In the cases within the purview of the preceding article the
tribunals may, in addition to the pains and penalties therein provided, order
that the various sentences shall be published either in the form of extracts
or fully, in newspapers to be selected, and posted on the doors of the houses
and workshoEs and storehouses of the vendor, and on the door of the
town hall of the place in which he resides, as well as of that where the pur-
chaser lives. :

After a second conviction within five years these publications and public
postings shall always be ordered.

1t is a pleasure to note that there are many good firms who
bave made a point of sending out nothing but pure cakes, and 1
am aware of hardly any case where they have failed, or experi-
enced any difficulty, in keeping up to the standard of the re-
quirements I laid down in my last Annual Report.

American Cakes—These have been as usual hard-pressed,
and have been found not nearly so pure as formerly. 1 might
also say in regard to many of the foreign cakes sold by dealers,
and which—being of foreign manufacture—the vendors will not
guarantee, that several cases have come before me where such
cakes are sold on Mark Lane, and the purchaser has been shown
an analysis of them with a foot-note as to their being pure. Such
printed circulars are, I would point out, quite worthless, unless
accompanied by a written guarantee that the delivery shall be
equal to the analysis exhibited.

Undecorticated Cotton-cake has been generally good and free
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from admixture. Complaints as to woolliness and coarse husk
have been less common; on the other hand, staleness and
mouldiness have been more prevalent. I consider there is very
great risk in using cakes that are mouldy or in bad condition,
The price of common cotton-cake has gone up so much, and so
nearly approaches that of decorticated cotton-cake, that I am
quite at a loss to believe in its economy as compared with the
latter. I am aware of the objection to decorticated cotton-cake
on the score of hardness; but if obtained of fair quality, and if
reasonable care is taken to break it small, I cannot but think,
considering its high manurial value and feeding properties, it is of
immensely superior worth. Decorticated cotton-cake has cer-
tainly improved on the whole, though it will take time to remove
the prejudices which have arisen against it. Still, speaking
from the experience of twelve years' use of it at Woburn, there
has not been a single instance of harm done to beasts or
sheep, and it always tells well-—while there is nothing equal to
it for manurial purposes. As I have pointed out, one should
always get the best quality of this cake, even if the cost be some-
what more—which is not always the case.

Manures.—The chief feature to note is the rise in prices,
consequent on the increased freight and the difficulties of pro-
curing the raw materials. The farmer may think this hard on
him ; and, though he is naturally opposed to “rings” in the
manure or other trades, it must be borne in mind that the prices
charged before were really fictitious ones, arising out of compe-
tition of an unfair character, and resulting in the farmer being
able to get manures (principally superphosphate) supplied to
him at prices which did not cover the cost of manufacture. It
is not well that even agriculturists should benefit at the expense
of a great and important industry, to which the farmers of this
country really owe very much, and the traders in which are too
often, as a class, maligned, the good and bad alike. ;

I ought to mention here an interesting paper on * Our Supply
of Phosphates for the Manufacture of Superphosphate and other
Manures,” read by Mr. Hermann Voss before the Chemical
Manure Manufacturers’ Association in December last, and since
issued as a pamphlet, obtainable from Messrs. Farquharson,
Roberts & Co., 7 Upper Thames Street, E.C. In this paper
useful tables of our 1mports of phosphatic materials are given
for the last ten years, with a review of the different countries
which contribute to the supply.

Owing to the Merchandise Marks Act, the question of what
constitutes Pure Dissolved Bones has been taken into considera-
tion by manufacturers, and it was resolved that by this term
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should be meant a manure made from bones and acid only, with~
out any admixture whatever; all manures containing bone
mixed with other ingredients to be designated by such names
as Bone Compound, Bone Manure, &. Hereby the farmer has
gained the advantage that in stipulating for Pure Dissolved
Bones its compositfon is defined, and he can secure himself
against having ‘any manure that has a bit of bone in it palmed
off on him as Dissolved Bones.

Fish Guano is a manure which appears to have very much -
gone out of general use in this country; comparatively few
samples have been sent to me for analysis.

Basic Slag or Cinder continues to be tried experimentally,
but not much more than this; and I am still unable, either from
my own investigations or from reliable ones made by others, to
speak any more favourably of it than I have done previously.

Nitrate of Soda and Sulphate of Ammonia.—The prices of
these, especially that of the former, have much increased, but
the cost of nitrate of soda has not interfered with its being
the most generally used manure for nitrogenous top-dressing.
Those who speculate on the effect of commercial transactions as
likely to cause a still further rise in price must bear in mind
that it does not stand alone, but that in sulphate of ammonia
the farmer has a manure of home manufacture practically as
efficacious as nitrate of soda, and that it is chiefly the con-
sideration of the relative price of the unit of nitrogen in each
which determines the economical employment of one or the other.

Sorghum.—The Agricultural Department of the Privy
Council, through Mr. Charles Whitehead, its agricultural adviser,
has undertaken an investigation into the cultivation of sorghum
as a forage plant. It was believed that if sorghum could be
grown successfully in this precarious climate, its use both for
ensilage and for feeding purposes would, on account of the
amount of sugar it contains, be especially advantageous. In
response to invitations to experiment on it, 52 farmers under-
took to do so. As too frequently occurs, the inclement and
wet season upset all calculations, and practically destroyed all
chance of the success of the experiments. In 46 cases there
was total failure, and in the remaining 6 only & minimum of
success; and, as a result of the enquiry, it was abundantly shown
that sorghum will not answer in this country in cold and wet
seasons. Nor did maize succeed last season much better ; only
in the sonth-eastern and eastern counties did there appear any
hope even of future smccess, Ouly in two cases was there
enough to cut for fodder, and in none enough for ensilage

purposes.
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Under the direction of the Council of the Society, I analysed
two samples of the sorghum which had been grown. The
following is a copy of my report on a sample consmtmg of 24
plants, grown near Maidstone :—

Wﬂtel' . . . » . . 87'50
Soluble albummoxds . . . . . . 28
Insoluble albuminoids . . . . . 60 .
Digestible fibre . . . . . . . 8396
Indigestible woody fibre . . . . 305
Sugar . 47
Other soluble curbo-hydrates, chlorophyll ‘&e.. 248
Soluble mineral matter . . 129
Insoluble mineral matter . . . . . 89
100-00
Albumipoid nitrogen. . . . . ‘14
Non-albuminoid nitrogen » . . . 21

—

Total nitrogen . . . . . 35

The highest of the 24 plants did not exceed 3 feet, and the analytical
results, as might be expected in the case of such a season as the past, are
not satisfactory.

There is less than half per cent. of sugar. It will be noted also how
large a proportion of the nitrogen is in the non-albuminoid and less valuable
form.

The analysis, in addition to the low height reached, shows only too
clearly how very dependent this plant is upon the influence of the sun and
of hot weather and climate.

In a second sample, grown near London, where the plants
were two to three feet in height, I found even poorer results, as
the plants contained practically no sugar at all.

Attention is called in the report of the Department to the
late Dr. Voelcker’s investigation on this subject made in 1859
(Journal, Vol. XX., First Series), in which he showed that,
whilst there was no sugar in the plants at all during Aungust,
the warm weather in September caused them to grow well, and
when examined on September 26 they contained 6 per cent. of
sugar in the natural state, and 32 per cent. in the dried condition.
It is clear, therefore, that, at best, the growing of sorghum must
be attended with great uncerta.mtv and risk, and in the majority
of seasons it could not be expected in this climate to succeed.

Indian Wheat Soils—In connection with a paper on
Wheat-growing in India which appeared in this Journal (Vol.
XXIV., Part I, April 1888), I had three samples of soil sent
to me on which wheat is cultivated in India. In the absence
of particulars respecting these, and of indications whether
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they were considered good or otherwise, I cannot do much more
than append the following analyses of them :—

Sotls dried at 212° F.

No. 1. No. 3., No. 8.
Ghugyar bed Sotar Rousli
3 Organic matter and loss on heating . . 063 2:67 0-65
Oxideofiron ., , . . « . » . . 2-58 432 1-62
Alumina . . . s s s ¢ 0 s . . 1-72 5-85 202 -
Carbonate of lime ., . . . . . . . 2-96 257 333
Magnesia . . . . . . . . . . . 1-07 1-97 1-07
Potash . . . . . . . . e e e *39 ‘74 31
Soda . . v e s e e e e e s ‘16 08 ‘11
Phosphoric acxd .. o e e . 17 23 ‘19
Insoluble silicates and sand « e e e 9033 81-57 8070
100-00 100-00 100-00
' Coptaining nitrogen . . . . . ., . 07 02 —
Equal toammonia. . . . . . . . ‘08 02 —

No. 1 is from Bansidhar, Sirsa subdivision—a light-coloured
soil, containing much fine sand, with micaceous particles. No. 2,
from Beidwala, Sirsa subdivision, is heavier, and not nearly so
fine and sandy; it is free from mica. No. 3 is from Gudah,
and very like No. 1, though even finer and more sandy. What
is characteristic in these soils is the very small quantity of vege-
table matter, especially in No. 1 and No. 3, and consequently
the general poverty in.nitrogen, No. 3 having no appreciable
quantity whatever. That anything like what would be con-
sidered in this country average crops of wheat could be grown
on such soils, without at least a large quantity of manure of
organic and nitrogenous character, like dung, I cannot imagine ;
and iIf it is on soils such as these that the small yields of wheat
we hear of as being produced generally in India are grown, I
am not surprised. On the other hand, in lime and in mineral
constituents generally the soils are well supplied, No. 2 espe-
cially so.

Hay.—A member of the Society sent me for examination
two samples of hay, one being Dutch hay and the other English
meadow hay. Apart from the major consideration of the
varieties of grasses in each sample, and the important points of
condition, quality, and absence of weeds, it may be interesting
to state that the analyses abundantly supported the conclusion
arrived at practically as to the superiority of the English hay.
The analyses were :—
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Dutch hay Rogl!ish meadow hay

‘Water (loss at 212° F.) . . . 13:00 13:40

1 Nitrogenous organic matter . . . 1024 828
Digestible fibre . . . . 2694 2808
Indigestible woody fibre . . . 2607 2531
Soluble carbohydrates, sugar, &c. . 1397 16-89
Mineral matters ., . ., . . 918 714
100-00 100-00

! Containing pitrogen . . . 164 1-38

Whilst the water in each case was -about the same, the English
hay contained more digestible and less indigestible fibre, as also
considerably more soluble carbohydrates. Nitrogen in grass, I
might point out, is not, taken alone, an indication of superiority,
but frequently the reverse.

Wheat-meal containing Corn-cockle.—A sample of meal sold
at Chipping Norton as wheat-meal was sent me by a member,
who stated that on mixing it with water and giving it to
poultry several hens had died the same day. On examination
of it I found there was a great deal of corn-cockle (Agrostemma
githago, Linn.) in it, which I have no doubt was the cause of
death. Injurious effects from this have been recorded before in
the case of poultry, though some botanists maintain its non-
poisonous character.

The following analyses may be of interest :—

Analyses of Feeding Materials.

No. 1. | No.2. No.8. | No. 4

Linseed- Linseed- Mixed Barley.

cake cuke cake meal

Moistare . . . . . . . . . .| 1175 1202 1065 1105

oil., . . 11-37 737 840 347
1 Albuminons compounds (ﬂesh “form-

ing matters) . 3219 | 3625 46-76 851

Mucilage, sugar, and dxgestxble fibre | 3258 3201 2554 48-44

Woody tibre (cellulose) . . . 726 741 280 20-43

? Mineral matter (ash). . . . . . 485 494 695 8-10

10000 | 10000 | 10000 | 100:00

i Containing nitrogen . . . . 515 5-80 7-48 1-36

fIncludingsand . . . . . . — — 1-80 555

The two linseed-cakes No. 1 and No. 2, though so very
different in percentage of oil, were sold at exactly the same
price. No. 3 was sold under the name of *“Ground Nut and
Linseed-cake ” at 6l. 15s. per ton, but on examination it was
found to contain no linseed at all. No. 4 was called “ Barley-
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meal,” but it contained a large number of weed seeds, including
rape and cockle, and had over 5} per cent. of sand, as well asan
extremely large amount of woody fibre.

Rape-cake for Manure.—Subjoined is an analysis of rape-cake
sold for manurial purposes, but which, it will be observed, was
very inferior indeed, having nearly 37 per cent. of sand and
earthy mautters:—

Moisture . . . . . . . . 719

1 Orgamc matter . . 4481
Oxide of iron, a.lumma, phoephate of llme, L. . 044
Alkalies, &e, . . . . 171
Insoluble silicious matter and sand . . 3685
100-00

! Containing nitrogen . . . . 1-63

Egnal to ammonia . . . . . 1-98

List OF ANALYSES MADE FOR MEMBERS OF THE SOCIETY FROM
DecevBER 1, 1887, T0 NovEMBER 30, 1888,

Linseed-cakes. . . . . . 456 | Manure-cakes. . , ., . . 15
Undecorticated cotton-cakes . 8! | Refuse materials. . . . . 53
Decorticated cotton-cakes. . 91 | Sulphute of ammonia . , . 21
Rape-cakes (for feeding) . . 2 | Nitrate of soda . . . 44
Compound feeding cakes and Kainit and pot&«ll snlts . 29

meals. . 38 | Lime . . . . .o 8
Bean and pea mea.ls, cereals, Soils. . . . .. ... 28

& . . . . 22 | Waters. . . .. 88
Ricemeal . . . . . . . 18 | Examinations for po:son .. 7
Silsggeand hay . . . . . 5 | Miscellapeous. . . . . . 7
Superphosphates, dissolved -

bones, &c. . . . . . . 323 1,670
Bonemeals . . . . . . 114 | Investigations . . 24
Peruvian gusno . . . 34 Analvses for Woburn e'(pen
Fish, meat, and other guanos 32 ments . 348
Basic glag. . . . . . . 13 | Analyses for expenments of
Blood". . . . . . .. 7 local societies . . . . . ' 23
Boot. . . . . . . . . 4 —
Shoddy. . . . . . . . 3l Total. . . . 1,053
Hoofs a.nd horns. . . . . - 3 '

XIX.—Quarterly Reports of the Chemical Committee.

1

APRrIL,1883. =

Tae Committee call attention to the practice, iHustrated by

several of the following cases, of using the term cil-cake ” as a

designation for cakes whlch previous to the passing of the
"VOL. XXV.—8. 8. AA
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Merchandise Marks Acts, were sold as “pure linseed.cakes.”
Intending purchasers of linseed-cake are advised not to accept
the term “oil-cake” as a satisfactor y description, but to insist
.on having the words ¢ linseed-cake ” inserted on the invoices, as
well as obtaining a guarantee of purity.

1. Mr. Richard Henshaw, of Tithby Grange, Bingham,
Notts, sent on August 15, 1887, a sample of linseed-cake, on
which the following report was given :—

“ August 29, 1887.

Moisture . . . . . . . . 117
ol . 1074
! Albuminous compounds (flesh- formmg mntters) 24-06
Mucilage, sugar, and digestible fibre . . . 3806
Woody tibre ('cellulose) . . . . . 8064
2 Mineral matter (ash) . . . . . . 693
100-00

! Containing nitrogen . . . . . 3-85
2Including sand . . . . . . 214

“This is a very impure cake; it has an exceedingly bitter taste, and con-
tains a large amount of rape, cockle-seed, and other foreign admixture.

“J. AtausTtrs VOELCKER.”

This sample was taken from a 2-ton lot, purchased at
61. 15s. a ton from Messrs. H. & F. Warhurst, of Nottingham,
the cake being marked “ H. & I. W., Pure,” and guaranteed
equal to the analysis as stated on the following certificate, which
was given to Mr. Henshaw at the time of purchase :—

“ Chemical Laboratory, 11 High Street, Hull : May 12, 1887.

“Cory. CERTIFICATE OF ANALYsis FroM M. D, Penxey, F.CS.

“ Sample of linseed-cake, branded H. & F. W., Pure. Received May 10
from Messrs. H. & F. Warhurst, Merchants, Nottingbam.

Moisture . . . . . . . . 1314
ol . . . . . . . . 11-00
Albummoxds . . . . . . . 2437
Mucilage . . . . . . . . 3621
‘Woody fibre . . . . . . . T2
A&h . . . . . . . . . 756

100-00

INitrogen . . . . . . 363
Equal to a.mmoma . . . . . 467

“This is & good linseed-cake, of excellent feeding guality, and lngh in
oil, while fairly low in woody tibre and ash.

(Signed) “ M., D. vaxsn
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This case shows the necessity of having a guarantee of
purity as well as an analysis, and that the figures of the latter
are not to be taken alone.

2. Mr. E. Bosworth, of The Firs, Castle Bromwich, near
Birmingham, sent on October 21, 1887, a piece of linseed-cake,
out of a 4-ton lot, for which he paid 6. 10s. a ton. It was
purchased from a dealer, the makers being Messrs. J. &
J. Stephenson, of 38 High Street, Hull. The cakes were

invoiced as “4 tons /s\ + pure linseed-cake.” Dr. Voelcker's

report was:— '
“ October 27, 1887.
Moisture . . . . . . . . 12:04
ol . . . . .« e . . 973
! Albuminous compounds (flesh-forming matters) . 25:00
Mucilage, sugar, and digestible fibre , . . 3556
‘VOOdy fibre (cellu.lose) . . . . . 973
3 Mineral matter (ash) . . . . . . 704
100-00
! Containing nitrogen . . . . . 4-00
2Including sand . . . . . » 239
“This is an impure cake, containing rape in quantity, also cockle, poly-
gonum, and abundant starchy impurity. “J. AvausTus VOELCKER.”

The following correspondence passed between the vendor and
the makers with reference to the cake :—

¢ Messrs. J. & J. Stephenson, Hull. “ November 9, 1887.

¢ GeNTLEMEN,—I enclose a copy of Dr. Voeleker's analysis of the cake
that was sent to Castle Bromwich the 8rd ult., and I think you must admit
that my customer had just cause for complaint. “_

“___ “November 10, 1887.

- % DErAR S1r,—Yours with copy of analysis duly received, and we are not
at all prepared to admit what you suggest. We may however say that we
neither buy nor use cockle, and are unacquainted with polygonum. . . . We
have been so pressed with business lately, and have also had a breakdown of
machinery which has caused a little delay.—Yours truly,

“J. & J. STEPHENSON.”

“ Messrs. J. & J. Stephenson, Hull, “ November 11, 1887.
% GENTLEMEN,— Yours of yesterday to hand. I do not say that you use
cockle and polygonum knowingly, but it is most certainly in the linseed.”

« Messrs. J. & J. Stephenson, Hull, “ November 16, 1887.

“ GENTLEMEN,—In reference to the cake sent to Castle Bromwich, Dr.
Voelcker says that it ¢ is an impure cale containing rape in quantity . . .
and abundant starchy impurity,’ and my customer wants an allowance.
Your Mr. Moore distinctly told me, and impressed it upon me, that your
cake would pass Dr. Voelcker. What are you going to do in the matter?

“® o

AA2
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“__" “ November 17, 1887.
“Dear Sir,—Wae are in receipt of yours of %esberdsy. ‘We have said
all we can say on the subject of Dr. Voelcker. The cakes were not sold on
analysis, and with his report we again repeat we have nothing whatever to
4o, . . ~—And are, yours truly, . “J, & J. STEPHEKRSON.”

Mr. Bosworth wrote that compensation was offered later, but
that he considered it unsatisfactory to accept any.

3. Mr. A. C. Skinner, of Pound, Bishop’s Lydeard, Taunton,
sent for analysis two samples of linseed-cake, the first on Oc-
tober 6, 1887, the second on November 10. The analyses were
ag follows: —

. First samgple Secoud sample
Oct. 6 N

’ ’ ’ Nov. 10
Moisture . . . . . . 965 1472
Oilb . . . . . . . 1383 12-53

! Albuminous compounds (fesh-forming . )
matters) . S e 3051 2178
Mucilage, sugar, and digestible fibre .~ 33:30 3412
Woody fibre (cellulose) . . .17 890
2 Mineral matter (ash) . . . . 554 798
' 10000 10000
! Containing nitrogen . . . 488 ° 348
3 Including sand . . . . — 310

Dr. Voelcker reported on the first sample :—
“ A good cake.”

But with regard to the second he said :—

“ An impure cake, having considerable st,a.rchg admixture, which causes
it to be very low in albuminous compounds, and having over 8 per cent. of
sand.”

Mr. Skinner wrote on November 24 :—

¢ DeAR Srr,—With reference to the two samples of cake sent for analysis,
I may ssy that I bought 10 tons at 6l. 16s. 3d. to be delivered free at my
station subject to the sample first sent proving satisfactory to me, The
second sample represents the delivery in bulk. I bought it of the repre-
sentative of the makers, who, I delieve, were astonished at the high stan
of the analysia of the sample. The cost of carriage included in price quoted
was about 2s. 6d. per ton. The makers say that the delivery was better
than the sample. . ., .—Yours faithfully, “»Aer:n_C.réxm"

“ Dr. Voelcker.”
“P.8S.—. ... I have offered them an opportunity of sending another

sample for analysis if they like to send a man to take it, and forward under

joint eeal. I do not yet know what they will do. The manager has gone
away to the North.” y y e
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In reply to further inquiries, Mr. Skinner wrote on
December 8 :—

“ Drar Sir,—I first bought the cake and booked it at 6/. 18s. 3d. free
to my station, a pure 98 per cent. seed-cake, to contain not less than 10 per
cent. of oil ; but when asked to sign the agreement in my pocket-book in the
market, the agent for manufacturer backed out, and ssid he would sell the
cake and guarantee it as good as the sample (the one I sent you first), 1
agreed to take it if the ‘sample analysed satisfactorily.—I am, yours faith-
fully, ) “ALrreEp C. SKINNER.”

“ Dr. J. A. Voelcker.”

The mannfacturers allowed 16s. 3d. per ton on -the 10 tons,
but Mr. Skinner would not mention the names of the parties.

This case shows the necessity of sending to be analysed a
cake from the -bulk delivered, and not trusting merely to a
sample; also the necessity of having a written guarantee.

4. Mr. Rowland Wood, of Clapton, Thrapston, sent on
November 12, 1887, a sample of linseed-cake, the report on

which was :—
¢ November 17, 1887.

Moisture . . . . . . . . 1415

or . . . . . .« . . 98l
! Albuminous compounds (flesh-forming matters) . 20-44
Mucilage, sugar, and digestible fibre . . . 3100

Woody fibre (cellulose) . . . . . 920
* Mineral matter (ash) . . . . . . 870

100-00
! Containing nitrogen . . . . . 407
* Including sand . . . . . . 185

“ A cake with considerable admixture and having a bad taste.
. “J. AveusTUS VOELCKER.”

Five tons of this cake had been purchased at 6. 15s. a ton
from an agent of the manufacturers in Hull, the vendor’s invoice
describing it as ¢ Linseed-Cake,” and the printed heading of the
invoice stating ¢ Best Pure Linseed and Cotton Cakes.” The
cake was branded “ Pure.” Mr. Wood said :—

4 It was sold to me as pure; I particularly expressed that at the time I
bought the cake, and have a witness to that effect.” .

On Mr. Wood complaining, he was asked to send a whole
cake to the makers, they returning a certificate, of which the
following is a copy :—
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“Chemical Laboratory, 11 High Street, Hull:
November 30, 1887.

“ CERTIFICATE OF ANALYsIS FRoM M, D, PenxEy, F.C.S.

“Sample linseed-cake marked ¢— ’received November 28 from
Messrs,——

Per cent.
Moisture . . . . . . . 16500
oil . . . . . . . . 924
1 Albuminous compounds . . . 2791
Mucilage, &c. . . .o o e . 8299
‘Woody fibre . . . . e+ . 708
Ash , . . . . ’ . . . 780
100-00
1 Nitrogen . . . . . . . 441
Equal to ammonia . . . . . . D35

“This is a sample of good linseed-cake, fully up to the average in albu-
minous compounds. (Signed) “M. D. PENNEY.”

Mr. Wood wrote to the makers :—
“ Fébrnary 7, 1888.

¢ Mxssrs,——,—I have paid Mr, —— 28/, 15s. for the & tons linseed-
cake that I bought of him of your make, and which had a very impure
analysis. 1 may tell you, as I told your traveller o week last Tuesday,
that I shall pay no more.
# 1 bought the cake to be purelinséed,and every cake had PURE marked
on it, so it plainly shows who was in fault. . . .——Yours truly,
“ RowLAND Wo0D.”

The manufacturers replied :—

¢“.——, Hull: February 9, 1888.

“ DEAR S1r,—We have your letter, which has evidently been written
under & misapprehension of the facts. :

¢ We expressly sold and invoiced the cake to Mr. a8 O1l-Cake,not as
Linseed-Cake, and he ought to have done the same. If vou request him to
show you the correspondence you will see that is so. Mr. —— knows we
are not to blame in the matter. :

“We, however, offered to divide the 5/, with him. 'We shall leave it to
his sense of what is right.—Yours truly, “____»

Mr. Wood subsequently informed Dr. Voelcker that he de-
ducted 5. from the account.

5. Mr. R. G. Scriven, of Castle Ashby, Northampton, sent
on November 24, 1887, for analysis, a sample of linseed-cake,
on which the report was :—
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« November 30, 1887.
Moisture . . . . . .. . 1482
(0,1 (. . . . . . . . . 033
1 Albuminous compounds (flesh-forming matters) . 2506
Mucilage, sugar, and digestible fibre . . . 8511
Woody fibre (cellulose) . . . . . 809
? Mineral matter (ash) , . . . . . 769

. 100-00
! Containing nitrogen . . . . . . 401
2 Including sand . . . 264

“This is & badly adulterated and dirty cake.
“J. AvGusTrs VOELCKER.”

Five tons of this cake had been ordered on October 27,

and delivered on November 5, from agents of the manufacturers,

one of the principal firms in Hull, at 71 5+ a ton delivered.

The purchase was made in accordance with the fullowing

offer :—

“ October 26, 1887,

“S1R,—By this post we beg to offer you prime American linseed-cake at

71. per ton, and pure linseed-cuke, English made, at 7/. Bs. per ton (which we

should recommend), delivered to Castle Ashby Station; awaiting the favour

of your reply. Kindly accept our apology for delay, and oblige yours truly,
@ ”

The vendors again wrote on October 28 :—
“ R. Q. Scriven, Esq.

“Dear Sir,—We are much obliged for vour order of this morning,
and will forward you 4 tons on at once to Castle Ashby Station.

“Wae are sending vou a very good cake, e, . . . which we are selling
& quantity of, and our customers like it, and we enclose & circular received
from them vesterday morning which we hope will satisfy you it is a pure
cake; we use a quantity of it ourselves, and like it very much. .. .—
Yours truly, “___m

The circular referred to was one from Messrs. . . . , notify-
ing that their linseed-cakes, branded puie, should now be sold
and invoiced as ‘‘oil-cake.” Mr. Scriven said he could not
take the cake unless he had some guarantee of its purity. The
vendors explained the provisions of the Merchandise Marks Act ;
but on Mr. Scriven still demurring to taking the cake, they
replied that, thinking their reply would have been satisfactory.
they had sent the order on. An invoice was accordingly made
out November 5, 1887, ¢ 5 tons pure oil-cake.”

An allowance of 5s. per ton was made by the agent.

6. Mr. A. Peebles, agent to his Grace the Duke ot North-
umberland, Albury, Guildford, sent on December 1 a sample of
linseed-cake, of which he had purchased 5 tons, price 51 12s. 6d.
a ton in Hull, carriage to Chilworth 11 0s. 8d. per ton, the
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vendor being Mr. J. Milton Jackson, 47 High Street, Huil.
Mr. Peebles received from' the vendor a price list which
stated :—

“ Qood Qil-Cakes, made with Linseed . . € s d £ s d
Better do. (marked “BEST”) . . . .
do. do. (each cake marked “PURE”infull) 5§ 7 6 & 12 6"

and in consequence of this made the purchase. Dr. Voelcker’s

report on the cake was:—
** December 9, 1887,
Moisture . . . . .. 18Mm
oy .. .. . 1207
! Albuminous compounds (flesh-forming matters) . 2099
Mucilage, sugar, and digestible fibre , . . 2838
Woody fibre (cellulose) . . . . . 1701
2 Mineral matter (ash) . . . . . . 674

100-00
' Containing nitrogen . . . . . . 336
2 Including sand . . . . . . . 285
“This is & bad, impure, and dirty cale, with much admixture of foreign
seeds, : “J. AvausTTs VOELCKER.”

Mr. Peebles, on complaining, received the following letter :——

“Mr. A. Peebles. “ 47 High Street, Hull: January 12, 1888,

“DEeAR SIR,~—In reply to yours of yesterday, please refer to the invoice
sent you September 30 last year, and you will see they were not sold as
pure. I never expected any complaint after so long a time has elapsed.
‘The lots you had on previous occasions were exactly the same quality, and
I took it for granted you would know what you were ordering—parti-
cularly as the price (5/. 12s. Gd. per ton) was too low to expect a better
quality—for the money it was quite as good as could be expected, and I am
glad to say I have had po complaints from any oue else.

1 shall he glad when you are again a buyer to send you a better article
if you say I am to do so.— Yours respectfully, “J. M. Jacksoxn.”

7. Mr. Thos. Jeffries, of Besford House, Preston Brockhurst,
Shrewsbury, sent a sample of linseed-cake on December 15 for
opinion as to its purity, and, on receiving an unsatisfactory
report, had a full analysis made, which was as follows :—

“ December 24, 1887.

Moisture . . . . . . . . 1106
ol . e e e e 1307
! Albuminous compounds (flesh-forming matters) . 21-18
Mucilage, sugar, and digestible fibre . . . 3108
Woody fibre (cellulose) . . . . . 867

2 Mineral matter (ash) . . . . . 1406
’ 10000

' Containing nitrogen . . . . . . 389

2 Including sand . . . . . . . 810
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“This is a cake with a very high smount of sand, also containing starchy
and other foreign ingredients. It is very low in nitrogen in consequence,
“J. AvqusTus VOELOKER.”

One ton had been purchased from a dealer at 7I. 15s. a ton,
on December 10, 1887, the makers being Messrs. Thacker & Co.,
Liverpool. It was invoiced to the vendor on November 8 as
“pure linseed-cake.” Mr. Jeffries complained to the vendor,
and asked for an allowance. The following letters were received
from the makers, the first being addressed to the vendor :—

“Thacker & Co., Liverpool: January 14, 1848,
“ DeAR Sir,—You may deduct the 10s. as an extra discount from next
p.iment, but will not remit to any one, a8 it might be considered an
acknowledgment, from which we demur, The cake you had was not

brauded pure. “T, & Co., % J. Wrrson.”
“« Mr, Thos. Jefiries, Besford, “ Thacker & Co., Li'verpool :
Preston Brockhurst, Salop. January 27, 1888.

“ DRAR St®,—Yours to hand ; we have made a friendly suggestion to Mr.
——, and if Ae cannot see his way to it, we can't help it. We don't know
ou in the matter, and can only warn any one who may do anything to pre-
Judice our goods that they will be repllaied to by our solicitors.—Yours
faithfully, : “B'HALL &c. Lp., % J. WiLsoN.”

The vendor himself offered Mr. Jeffries 55, on the ton, which
was accepted.

8. Lord Brougham and Vaux sent on December 23, 1887,
from Milton Farm, near Wells, Somerset, a sample of linseed-
cake for analysis, and on this Dr. Voelcker reported :—

* December 30, 1857,
Moistare . . . . . . . . 1313

oL . . ..t 9-31
! Albuminous compounds (flesh-forming matters)  27-00
Mucilage, sugar, and digestible fibre . . . 3443
‘Woody fibre (cellulose) . - Y
*Mineral matter (ash) -~ . . . . . 734
10002

! Containirg nitrogen . . . . .433

? Including sand . . . . . . 245

“This is not a nice or pure cake. It has considerable admixture of
rape, polygonum, and of starchy material. “J, AvausTUs VOELCKER.”

Ten tons had been purchased from Messrs. H. Baker &
Son, of Bridgwater, under the following agreement :—

« July 13, 1887.

“Dpar 818,—We will supply best linseed oil-cake in quantities of &
tons at a time, delnered free at Wells Station until December 81, 1887, at
@. 175, 6d. per ton. Nett cash.—Yours truly, “H. Baxsr & Sox.”
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The first delivery (5 tons) was on August 18, and was

invoiced “ (g} Pure Linseed-Cake”; but the second delivery of

5 tons on December 6, out of which the sample for the above

analysis was taken, was merely invoiced ¢ (B) Oil-Cake.” On

January 3, 1888, his lordship’s agent received the following

letter :—

’ “ Bridgwater: January 3, 1888.
“81r,—We shall be willing to supply you with best linseed oil-cake in

quantities of not less than 3 tons at a time, delivered free at Wells Station,
at 74, 7s. Gd. per ton, nett cash, up to the end of June next.—Your obedient

servants, “ Hy. BAker & Son.”
“This will be for the best cake, the same as you have had from us,
“H. B, & Son.”

“ To Mr. R..Harris, Wells.”

The second delivery was part of the same contract, and was,
by the vendors’ admission, the same kind of cake as was received
before.

This cake shows very strongly the necessity of each delivery
being guaranteed and invoiced pure.

9. Messrs. Rawlence & Squarey, of Salisbury, sent om
January 17, 1888, on behalf of the Earl of Pembroke, a sample
from a delivery of linseed-cake, purchased from the Bridgwater
and West of England United I'armers’ Pure Linseed and Cotton
Cake Company, Limited; one ton had been bought at 8I. de-

livered. The report on this cake was:—
« January 21, 1888,

Moisture . . . . . . . ., 1370
oil . <. . . . . . . 1267
! Albuminous compounds (flesh-forming matters) ., 26:19
Mucilage, sugar, and digestible fibre . . . 3124
Woody fibre (cellulose) . . . . 903
? Mineral matter (asb) . , . ., . . 727
. 100-00

! Containing nitrogen . . . . . 419

2 Including sand . . . . . . 2119

“This cake is & badly adulterated one.  “J. Avetstvs VOELCEER,”

The cake contained a very large quantity of rape, together
with a little mustard and other foreign bodies. -

Mr. Rawlence stated that last year the company had
been paid 638l by Lord Pembroke for linseed and cotton

cakes. The following letter was received from Lord Pembroke’s
steward :—
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: “Wilton: March 6, 1888.
¢ DeAr MR, RAWLENCE,—I did not write to the ¢ Farmers’ Pure Cake
Company,’ as 1 was told each week that their ¢ representative’ was coming
to see me on the subject. Last week he came to me in Salisbury, and
acimowledged that the cake supplied (a sample of which you had analysed
for me) was not at all what it sEould have been. The only excuse he could
offer was that their foreman had been very ill and unable to attend to the
work, and that his substitute had not taken the trouble to clean the seed as
imported, but crushed it, and said nothing about its being very foul. This
was & most lame excuse, I thought, and, in fact, not good enough to induce
me to trust them again. They offered, if I would continue to deal with
them, to make me an allowance on the one lot from which the sample was
taken ; but this I declined to close with. As it would not be possible to
prove anything a@inst former lots, I shall simply leave them and deal
elsewhere, , . .—Yours truly, “11, M. HoLpswoRTH.”

¢ P.S.—The manager of the Farmers' Pure Cake Company told me they
were going to change the name. I told him I thought they had certainly better
do so, for if the ‘farmers’ are pure, it is more than their cake is,
[ H.”

10. Mr. T. Barrett Lennard, of Horsford Manor, Norwich,
sent for analysis on January 23, 1888, a sample of ¢ sootigine.”

Dr. Voelcker’s report was: —
“ January 27, 1888.

Moisture . . . . . . . . 2112
! Organic matter . . . . . . . 1621
Phosphate of lime . . . . . . 80
Carbonate and sulphate of lime, &e. . . . 1204
Oxide of iron and aluminn . . . . 780
Alkaline salts, &c. . . . . . . 1576
Insoluble silicious matter . . . . . 2627
100-00

! Containing nitrogen . . . . . *61
Equal to ammonia . . . . . T4

“QOver one quarter of this is sand. It has but slight value as & manure,
is not worth carting any distance, and is quite three times too dear.
“J. Avausrus VOELCKER.”

The price of.this was 40s. per ton, free on rail in London,
less 10 per cent. discount for cash, and the carriage cost 10s.
a ton more. Five tons were purchased, the vendors being the
New Carbolic Sanitary Company, Limited, Hackney Downs
Station, London, E.

11. Mr. J. M. Moubray, of Broom Court, Alcester, sent, on
January 31, 1888, a sample of linseed-cake, of which the analysis
was :—
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¢ February 3, 1888.
Moisture . . . . . . . . 1867
ol . . . 97
'Albuminous compounds (ﬂesh-formmg matters) . 2601
Mucilage, sugar, and digestible fibre . . 82:34

‘Woody fibre (cellulose) . . . . 960
2 Mineral matter (ash) . . . . . . 84868
100-00

} Containing nitrogen . . . . . #16

? Containing sand . . . . . . 379

“This is a cake adulterated to an enormous extent ; it is full of rape, and
bas mustard and many other foreign seeds in quantity, with starchy admixture
and nearly 4 per cent. of sand. . “J. AvousTus VOELOKER.”

On January 23, Mr. Moubray bought 3 tons of this cake
from some dealers at 7/, 3s. per ton, the following guarantee in
writing being given him: * Guaranteed to be a good quality of
cake, and free from any added admixture, and to contain 10 per
cent. of oil.” Mr. Moubray had observed that cattle did not eat
it well, and on receiving the report, communicated with the
vendors, who in turn wrote to the makers, Messrs. W. R. Cross
& Co., of High Street, Hull. The latter wrote direct to Mr.
Moubray that there must have been some mistake, and they
would investigate the matter, adding that they had just seen an
analysis which showed good proportions of both oil and albu-
minous compounds, and that it was not sold as a 95 per cent.
cake. The vendors wrote on February 11:—

“ To Mr. J. M. Moubray.

“DEAR SIR,—We are in receipt of your letter of yesterday’s date, and we
also enclose you & letter we have bad from Messrs. W, R. Cross & Co. As
was told you at time of purchase, no one will give a guarantee of absolute
purity, as under the new Merchandise Act nothing short of 100 is such, and
this it is next to impossible to get. 'We bought it as a pure linseed-cake in
the ordinary sense of the word, and, moreover, the copy of the sale-note
and guarantee on it was shown to Mr. W, R. Cross on the Thursday
following at Birmingham Corn Exchange, asour Mr. . . . , seeing Mr. Cross
there, mentioned to him the sale, and showing him the words of guarantee,
asked him if such a one was a Eroper one, and to this he quite ed,
saying it was correct, and that the cake would be as represented. nder i
these circumstances we fail to see how Mr, Oross can quite justify his position.
‘We feel sure you will admit that our share of the transaction is & genuine
one. , . . —Yours respectfully, o

On February 13 Messrs. Cross & Co sent the following copy
of analysis to the vendors : —

Cory.] “Hull and East Riding Laboratory, Royal Chambers, Hull :
¢ February 9, 1888.

“ This certificate refers to a sample of linseed-cake received from Messrs.
W. R, Cross & Co. on February 7, fBSS
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Per cent,
Mosture . , , . . . . . 1326
0P . . . . . . . . . 1066
1 Albuminoids e e . ... . 2589
Digestible fibre . . . v . . 2059
‘Woody fibre . . . . . . . 1106
Ash . o . . . 974
100-00
! Containing nitrogen . .. 406

“The above is a cake of good feadmg qua.lmes, and well adapted for
gstu stock into marketable condition. It contains a good proportion of both
ngalbummmds whilst the woody fibre is low,
(Signed) ¢ Jas, BAYSEs.”

At the vendors’ request, Mr. Moubray sent them a sample
from the cake delivered to him, wishing to forward it to
Mr. Alfred Smetham for analysis; and, as the result of this,
Mr. Smetham sent the following report :—

. 18 Brunswick St., Liverpool: Fcbruary 24, 1888.
« Messrs. ——.

“ DRAR S1rs,—On examining the sample of linseed-cake which you sub-
mitted to me, I find thatit consists to a considerable extent of weeds and other
foreign seeds and matters, and can in no acceptation of the word be considered
¢pure.’—I am, dear Sirs, your faithfully, “ ALFRED SMETHAN.”

Mr. Cross declared to Mr. Moubray that there was no
admixture, and that the guarantee was a correct one. Mr. Cross
met Mr. Moubray, and offered to deduct 10s. a ton. Mr. Mou-
bray was at the time in treaty with the vendors, who finally -
allowed him 20s. a ton.

12. Mr. T. F. Ringer, of Summerfield, King’s Lynn, on
February 4, 1888, sent a sample of nitrate of soda, which gave

the followmg ‘analysis :—
“ Kebruary 10, 1888,

Moistuype . . . . 285
Chloride of sodxum (common sa.lt) . . . 2106
Other impurjties . . « . . 286
Pure nitrate of soda . . . . . . 7873

100-00

“ A sample sdulterated with about 20 per cent. of common salt.
“J. AUueUsTUS VOELCEER,”

This was sold to contain under 5 per cent. of impurities, bat
Mr. Ringer was unwilling to give any information.

18. Mr. J. Bourne, of Rectory Farm, Mucklestone,! Market
Drayton, sent on February 14, 1888, a sample of manure, called
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" “bone and animal charcoal,” offered at 21. 10s. a ton delivered.

The analysis of this was:—
“ February 22, 1888,

Moisture . . . . . . . 2607
1QOrganic matter . . . . 1176
Phosphate of lime . . ¢« s+ o traces
Oxide of iron and alumina . . . . 1869
Carbonate of lime . . . 772
Alkaline salts, &c. . . . 177
Insoluble silicious matter . . . 3309
10000

! Containing nitrogen . . . . . 51
Equal to ammonia . . . . . -61

“This material has hardly any manurial worth, and containing, as it does,
26 per cent. of water and 34 per cent. of insoluble sandy matter, it 1s not worth
carting any distance. “J. AveusTUs VOELCKER.”

On receiving the analysis, Mr. Bourne did not make any
purchase. .

JuLy, 1888.

1. Mr. A. Peebles, agent to his Grace the Duke of Northumber-
land, Albury, Guildford, sent on February 7, 1888, a sample of
“ Hamilton’s Organic Manure ” for analysis. Five tons of this had
been purchased on Jan. 27 at 2. per ton, exclusive of carriage.
The manure was ordered through an agent of the makers, Messrs.
Hamilton & Co., 118 High Street, Wandsworth. Dr. Voelcker’s

report was:—
“ February 13, 1888.

Moisture . 3687
1Organic matter . . 2895
Phosphoric acid . . . . . . traces
Oxide of iron and alumina . . . . .. 638
Carbonate of lime, &c. . . . . . 1623
Insoluble silicious matter . . . . . 12:57
100-00
! Containing nitrogen . . . . . -81
Equal to ammonia , + s . . 98

“ A manure of but slight value, and worth nothing like the price asked.

1 could not advise you to use it. “J. AueUSIUS VOELCKER.”

On Mr. Peebles complaining, the manufacturers wrote saying
that there was evidently a mistake, and they would send a repre-
sentative to inspect the manure and arrange miatters. Subse-
quently Mr. Peebles informed Dr. Voelcker that one of the
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partners of the firm had called and made an allowance of /. 10s.
upon the five tons purchased, explaining that an error had been
committed, and that ¢ Soot and Sewage” had been sent instead
of ¢Organic Manure.”

2. Mr. W. F. Ingram forwarded, on February 3, 1888, on
behalf of Viscount Gage, Firle, Lewes, a sample of linseed-cake
for analysis. The manufacturers were Messrs. T. W, Brook &
Co., Tovil Oil Mills, Maidstone. Thirty tons of the cake had
been purchased as a portion of a contract (in writing) dated
June 27, 1887, for 50 tous of “Tovil Pure Linseed Cake,” and
the cakes were branded with the word ¢ Pure.”

The analysis and report were :—

“February 8, 1888,
Moisture . . . e . . o . 1303
(1)) . . . . . . . . 990
' Albuminous compounds (flesh-forming matters) . 25-44
Mucilage, sugar, and digestible fibre . . 3410

Woody fibre (cellulose) . . . ., . 767
2 Mineral matter (ash) . . . . . o 986
100-00
! Containing nitrogen . . . . . . 407
? Including sand . . . . . . 346
“Not a nice, clean, or pure cake. The seed has been badly screened, and
the cake has a bitter taste. “J. AvGustrs VOELCKER.”

Rape-seed, among other foreign matters, was present in the
cake. .

In a letter to Mr. Ingram, the firm who sold him the cake
stated that they had shown a copy of the analysis to the manu-
facturers, Messrs. Brook & Co., and that the latter had promised
to give greater attention to the screening of the linseed in the

future.

3. Mr. Fred. Pitts, of Oving, Chichester, sent for analysis
on March 29, 1888, a sample of linseed-cake, of which he had
purchased four tons on March 1, at 7. 10s. per ton delivered, from
an agent of the makers, Messrs. T. W. Brook & Co., Tovil Oil
Mills, Maidstone. The agent guaranteed the cake as pure, and
gave the following form of guarantee from the makers :—

. .“4We guarantee our linseed-cakes to be made only from East India seed
boiight on a basis of 96 per cent. purity. . . . T. W, Brook & Co.”

The-analysis-and-report were :—
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« April 9, 1888,
Moisture . . . . . . . . 1201
ol . 1113
1 Albuminous compounds (ﬂesh-formmg matters) 2519
Mucilage, sugar, and digestible fibre . . . 8814
Woody fibre (cellulose) . . . . . 918
2 Mineral matter (ash) . . . . . . 940
100-00
! Containing nitrogen . . . . . 403
2 Including sand . . . 38
“This cake ought to be cleaner than it is. It is not pure; was it bought
as such P “J. AvueusTus VOELCKER.

On Mr. Pitts giving the particulars, Dr. Voelcker wrote :—

“ Frederick Pitts, Esq., Oving, Chichester. « April 19, 1888.
“ CaxE No. 658.
“DEAR SIB,—I am obliged to you for the form eent and the pasticulars.
As you will gee, the cake has just upon 4 per cent. of sand, in addition
to which it has foreign seeds, chiefly rape, in larger quantity than it ought
to. It certainly is nothing like what.a cake would be if made from seed
really 96 per cent. pure.—Youra faithfully, “J. AveUsTUs VOELOKER.”

4. Mr. Robert Tinniswood, of Rose Bank Farm, Carlisle,
purchased, on Feb. 17, four tons of manure, termed ¢ Special
Land Fertiliser,” at 41. per ton delivered. This was supplied
to him by the British Farmers’ Manure Supply Association,
21 Collingwood Street, Newcastle-on-Tyne (Head offices, 20 Ab-
church Lane, London, E.C.). On sending a sample to Dr.
Voelcker, the following was the report :—

« February 28, 1888,

Moisture . . . . . . . . . 913
! Organic matter |, . . . . . . 2168
Phosphate of lime . . .. . . . 728
Carbonate of lime . . . . . . . 4206
Oxide of iron, &c. . . . . . . . 1877
Insoluble silicious matter . . . . . . 1l
) 10000

! Containing nitrogen . . . . . . -88
Equal to ammonia . . . 46

“ An extravagant price to pay for such mstenal which, 1 should add,
contains sulphur compounde, which make its apphcatlon in & fresh state to
erops very prejudicial. I would not advise you to use it.

“J. AucusTUs VOBLCKER.”

‘When Mr. Tinniswood sent on the report, the vendors, after

some correspondence, agreed to take 1I. 7s. 6d. a ton. The offer
was accepted.
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5 and 8. These cases refer to two samples of manure called
“Blood Manure,” purchased from an agent of the makers,
Messrs. Whinyates, Webster, McNaught & Co., Limited, Hide,
Skin, and Fat Brokers, The Market, Gill Street, Liverpool.
The purchasers were respectively Mr. T. Hudson, of Longslow,
Market Drayton, who purchased four tons on April 11,1888, and
Mr. J. H. Kemp, of Walton, Wellington, Salop, who bought
four tons on April 16, the price in each case being 3!. per ton
delivered. S
* Dr. Voelcker’s analyses of the two samples were :(—

" #(Mr. Hudson's) (Mr. Kemp's)

. 1608 17-01
. 407 427
. . ‘35
. 200 333
. 124 1-92

Moisture . . . . .
1 Organic matter . . . .
Phosphate of lime . . .
Oxide of iron and alumina . .
Lime, alkalies, &c. . . .

Insoluble silicious matter . . . 7671 7312

100-00 10000

tContaining nitrogen . . . 21 18
Equal to ammonia . . . . 25 22"

This manure was almost worthless.

Upon complaint being made, letters were sent by the manu-
facturers to the respective purchasers, the terms of which were
the same in both cases, as follows :—

¢ Fromf Whityates, Webster, McNaught & Co., Limited,
Hide, Skin, and Fat Brokers, The Market, Gill Street, Liverpool.
i ' ¢ May 3, 1888.

¢ DeAR S1R,—Mr.—— hes been with us to-day, and informs us that the
manure we had sent you onhis behalf you have had analysed, and the result
being very unsatisfactory, and, in fact, almost worthless. We feel it incum-
bent upon us to clear Mr, —— in this matter, as he was totally ignorant of
its character, and he reasonably expected it should be a good manure and
would please you. We had it prepared by one of our men to whom we
entrusted it, and we are sorry to find he has not fulfilled his instructions.
We bave now discharged him, and are sorry Mr. should have received
such a public exposure undeservedly. To settle the question, Mr. —— shall
not be charged with it; consequently you will have it free of cost, trusting
that the good feeling previously existing between you and him will not be
broken.—Yours t

ruly,
“ {annms, ‘WEBSTER, McNAvGHT & Co., Limited.”

Both matters were concluded according to the manufacturery’
offer.

7. Mr. T. R. Hulbert, of North Cerney, Cirencester, for-
warded for analysis on April 27, 1888, a sample of linseed-cake,
purchased at 70. 12s. 6d. per ton delivered. The following was
the anslysis :— ; :

VOL. XXV.—8. 8. BB
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 May 4, 1888.
Moisture . . . . 13-33
ol . . . . . . . . . 1223
! Albuminous compounds (flesh-forming matters) . 2226
Mucilage, sugar, and digestible fibre . . 3618
‘Woody fibre (cellulose) . . . . . 843
3 Mineral matter (ash) . . . . . . 768
100-00
! Containing nitrogen . « 356
2 Including sand . . . . 327

“ Very impure; it contains much foreign seed and starchy admixture ;
also too much sand. #J. AvcUsTUS VOELCKER.”

Mr. Hulbert, though frequently -pressed in the matter, re-
fused information on the ground that, as the vendor was a
friend, he was unwilling to expose him.

8. Mr. T. Morgan, of Acton Burnell, Condover, Salop, sent
for analysis, on April 28, a sample of manure sold to him, on
April 23, as “ pure dissolved bones” free from admixture, the
price being 5I. 15s. per ton, carriage free. One ton had been
purchased from Mr. Samuel Smith, 4 Hargreaves Street,
Redbank, Manchester.

Dr. Voelcker’s report was :—

“ May 8, 1888.
Moisture . . . . . . . . 1949
' Organic matter . . . . . . 2477
Phosphate of lime . . . . 44-50
Carbonate of lime, &c. , . . . . 11113
Insoluble silicious matter . . . 11
100-00
! Containing nitrogen . . . 112
Equal to ammonia . 1-36

“This is not dissolved bones at all, but inferior boiled bone. The price
(6. per ton) is far too much. “J. Aucustus VOBLCKER.”
Mr. Morgan stated that 27 cwt. had been sent instead of the
1 ton ordered. Upon receiving the report, Mr. Morgan re-
quested the vendors to remove the manure, and received the
following reply :(—
“ MEMORANDUM,

“ FroM
SAMUEL SMITH,
4 HARGREAVES STREET,
REeD Barx,
MAXCHESTER.

To

“ May 14, 1888,

Mr. THOMAS MORGAN,

ActoN BURNELL,
Saror,

“DEar S, —If the manure is as you state, some mistake has arisen
somewbere with the railway company or with my men in loading at this
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end ; what you ordered and what I ordered to be sent to you was dis-
solved bones. I cautioned the foreman to be very careful with your order,
a8 I knew the influence you had with people in the neighbourhood. 1 will
at once allow you any expense you have been put to in the matter, and
will, if you wish, take the manure back, but would prefer, on account of the
high carriage, if you could use it for something, aud pay e what it is con-
sidered worth.
“] extremely regret this mistake, as I felt sure you would have become
a good customer of mine in time to come.—I am, yours faithfully,
“3 SANUEL SMITH,
“W. R. SmitR.”

The manure was eventually returned.

9. Mr. W. Goodwin sent on May 4, 1888, on behalf of
Captain J. H. Edwards-Heathcote, M.P., Apedale Estate, near
Newcastle, Staffs., a sample of 4 tons, purchased, on April 28, as
genuine raw bones, at 6l. per ton delivered, with 2s. 6d. per
ton discount for a 4-ton lot and upwards. The vendors’ quota~
tion was for genuine raw bones, home-collected, guaranteed to
contain 45 to 50 per cent. of phosphate and 4 to 5 per cent. of
ammonia. The vendors were the Staffordshire Farmers’ Supply
Association, Limited (E. Chinn, Secretary), Seighford, Stafford.

The analysis of this sample was :—

“May 16, 1888,

Moisture . . ) 0 . . . ., 1410
1 Organic matter . . ' . . . 2468
Phosphate of lime . . e o« . b224
QOarbonate of lime, &c. . . ' . « 777
Insoluble silicious matter . N . 114
100-00

} Containing nitrogen . . . . . 2:41

Equal to ammonia . . . . . 2:92

¢ This is not a sample of genuine raw hones, but a mixture of raw and
boiled bone. “J. AvausTus VOELCKER.”

Upon msaking a complaint, M¥. Goodwin received the fol-
lowing letter :—

“THR STAFPORDSHIRE FARMERS' SUPPLY AsS0CIATION, LIMITED.

|« MEMORANDUM.

“ Frox T « May 30, 1888,
E. CHINN, Secretary, To
SE1I6HFORD
. Sn“'? 0BD. _ . WILLIAM GOODWIN, Esq.

« Drar Sir,—Thanks for your letter and copy of analysis of bones,
The bones sent were bought s ¢ pure raw bones home collected,’” and should
contain 45 per cent. of tribasic phosphate of lime, and not less than 4 per

Bn 2
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cent. of ammonia. Dr. Voelcker's analysis points to bones not pure, and
therefore of less pecuniary value than thoss our Association presumably
bought. You have taken a most prudent step in forwarding a sample to the
analyst, and our directors will thank you most cordially for it, They will
also indemnify your employer fur any loss occasioned by the inferior
quality of the bones supplied to you. To ascertain the difference in money
value between the bones you received and those you should have received,
it will be necessary to supply Dr. Voelcker with the following information :

“Description of gonds—pure raw bones. .

* Price—861, per ton, less 2s. 8d. per ton for cash, carriage paid. Carriage
from 4s. to bs. per ton.

“Quantity purchased—four tons.

“Time of purchase—April 28; -
and any other particulars, and he will inform you what the pecuniary
difference is. 'When this is done and you make a demand on our Associa-
tion for such sum as may be due, then our directors will proceed to recover
the same from the firm who have contracted to supply pure raw bones.
Regretting that the analysis proves unsatisfactory, but assuring you of the
Association’s support,—1 remain, yours truly, “Epwarp OHINK.”

Dr. Voelcker, in reply to inquiry, stated that he considered
under the circumstances 12s. 6d. per ton a fair deduction to be
made for inferiority in quality. This allowance was agreed to.

DEecCEMBER 1888.

1. Mr. J. H. Kemp, of Walton, Wellington, Salop, sent for
analysis on May 15, 1888, two sgmples of manure. Of the one
called * Dissolved Bones ™ he.had .purchased, on May 2, four tons,
at 51. 10s. per ton, carriage paid ;»and also four tons of the other,
called ¢ Fish Manure,” on thé sanmie date, at 55s. per ton, carriage
paid. The vendors were the manufacturers, the Manchester
Phosguano Company, 41 Corporation Street, Manchester. On
these samples Dr. Voelcker reported as follows :—

; “« May 26, 1888,
DissoLvED Boxes.

Moisture . . . . . o . 32770
-1 Qrganic matter and water of combinatfqn . . . b68

Monobasic phosphate of lime . . . . . 1124
Equal to tribasic phosphate of lime rendered soluble

. byacid . . . . . . . . . (17-60)

Insoluble phosphates . . . . . . 17°07

Sulphate of lime, alkaline aalts, &e. . . . . 8027

. Insoluble silicious matter . . . . . . 295

100-00

! Containing nitrogen . . . . . . 27

Equal to ammonia . , . . . *33

“This is not dissolved bomes, and not worth the price. It is not a
manure I would recommend to you, “J. Avausrus VoELUKRR.”
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« May 26, 1888,
TFisu MAXURE, ‘ .

Moisture . . . .

. . . . . 1882

! Organic matter . . . . . . . . 11:81
Phosphate of lime . . ’ . . . . 994
Alkalies, sulphate of lime, &e. . S e, 6743
Insoluble silicious matter . . . o 2-01.

: 100-00

! Cohtaining mitroged . . . . . . 77
Eqtal to'ammbnia * I ) ) . . . 94

¢ ¢ Fish Manure’ is hardly an accurate deseription for this, which is a poor
manure, in bad condition, and .dear at the price.
. . . . . #J. Avaustos VOELCKER.”

The * Dissolved Bones” had very mach the appearance of
animal charcoal, imperfectly dissolved, and, as the analysis shows,
had no more ammonia than such material would contain. The
analysis of the * Fish Manure ” gshows that it has comparatively
little ammonia, and nothing like what a manure should have
which fairly answers the description. On Mr. Kemp com-
plaining, the following letter was received :—

“Mr. J. H. Kemp, Walton, ¢« 41 Corporation Street, Manchester:
“June 11, 1888,
# Re D1ssoLvED Boxts,

¢ DEAR SIR,—Yours to hand. A short time ago the firm who sold us
the calcined bones came to us and brought Dr. Voelcker’s analysis which he
had Yrepared for them, showing 80 per ceat. phosphate. Now, as this is
exactly the same material from the same place, how can you reconcile the
present apalysis?  We distinetly say it s pure dissolved bones of the
identical kind above stated, notwithstanding what Dr. Voelcker may say to
the contrary.

He tue Fisu.

“ This is more puzzling to understand than the boue question, as we had
an analysis of our ordinary manure sent by Mr. T.ee of Shifnal, and which
contained only a small portion of fish, to Dr. Voelcker, and he gave then 1-5
ammonia,

¢ We shall be glad to kmow if you have used the bones or fish.—Yours
truly, “ For Tre MaNcRESTER PHoscuaNo Co., G. M.” -

Ultimately the account was settled by the payment for the
eight tons of 181. 10s., instead of the full amount 33/.

2. Mr. F. 8. P. Wolferstan, of Statfold, near Tamworth, sent
for analysis on June 28, 1888, a sample of linseed-calke, one ton
of which he had purchased at 9I. per ton, carriage paid, with 10s.
per ton discount for cash ina month. The cake was delivered on
May 19, and paid for on June 19. The vendor was Mr. J. K.
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Bourne of Atherstone. The invoice describes it as 1 ton
95 9% Linseed Cake,” and the cake was branded “ W. H. & W.”
Dr. Voelcker’s report -was:— ‘

: : «July 4, 1888,

.

Moisture . . . . -' . . . . 1212
Oil . G . . . . . . . 1120

! Albuminous compounds (flesh-forming matters) . . 2644
Mucilage, sugar, and digestible ibre . . ~ . , 8151
Woody fibre (cellulose) . ., , , , , 980

% Mineral matter (“h) o . ’ . . . » 893
100-00

! Containing nitrogen . . . . . . 423

2 Including sand . . . . . 854

“Not pure, nor 85 per cent. pure, or anything like it.
«J. AvevsTus VOELOKER.”

Mr. Wolferstan stated that since the passing of the Mer-
chandise Marks Act Mr. Bourne would not invoice his cakes
a8 “Pure,” but described the cake as “ 93 per cent.” On getting
a previous lot to the one in question, Mr. Wolferstan had
noticed that it was invoiced “ Special,” and not “ 95 per cent.,”
whereupon he wrote to Mr. Bourne, and received the following
answer :—

¢ Atherstone: June 11, 1888.

“DeAr S1r,—Until I received your letter, I was not aware that my
clerk had made any change in the mode of invoicing it. The 95 per cent. is
very frequently called ¢ special,’and is sometimes invoiced as such, but it is the
same cake that you have been having, and should have been invoiced as usual
¢ guaranteed 95 per cent” 1 am annoyed that the alteration should have been
made, and have cautioned my clerk as to the future. You may rely that I
send you nothing but what I can guarantee 95 per cent. I am sorry you
have had the trouble of writing.—Yours truly, “«J. K. BovrxE.”

“F, 8. P. Wolferstan, Esq.”

Subsequent to the receipt of the analysis on July 5, the
following letters passed :—
* Atherstone : July 11, 1888.

“ DEAR S18,—On calling over my books as I do eachhalf year (Christmas
and Midsummer), I regret to find that there was & mistake in the last lot of cake
sent you, and that you had the ordinary quality instead of the 95 per cent.
The way in which the mistake arose was this: I asked your bailiff whether
he could do with a ton of linseed-cake, as I had one at Tamworth Station—
it having been ordered up with some other to make up a 4-ton load. I
never gave it a thought about its being the ordinary quality, and when I
got home told my clerk to book you a ton of linseed-cake. 'f:his was done,
and booked to you as 95 per cent. cake, which you always now have. Inow
discover the mistake, and am very sorry it should have occurred. I credit
your account with 1/ 5s., which 1s the difference the crushers malke between
their ordinary quality and their 95 per cent. ; or if you have any of it left, I
shall be very happy to change it for you.—Yours truly,

“F. 8. P. Wolferstan, Esq.” “J. K. BourNs.”
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¢ Atherstone : July 81, 1888,

“ Dpar Ste,—I enclose account owing for oats, I have credited you
25s. on the last ton of linseed-cake. I have had no reply to my letter in
which I offered to exchange the cake or make the allowance. Your bailiff
tells me he has inetructions from you not to buy any more cake from me. I
think it rather arbitrary to issue such instructions on account of a mistake,
which I have acknowlgged and offered to rectify. I regret tolose youasa
customer, but can say and do no more than I have done.— Yours truly,

“F. 8. P, Wolferstan, Esq. “J. K. BourxEg.”

¢ Statfold : August 7, 1888,

¢ S1r,—Your letter of July 11, and a subsequent one (of 31st), referring to
the same subject, is easily answered by a simple statement of facts and dates.

¢ I have 1nsisted on having nothing but pure cake from you for years, and
you know it. So entirely is this the case that when you Invoiced to me in
April last some cake as ¢ special,” I immediately objected, a8 you will doubt-
lesarocollect. When, onthe passing of the Merchandise Marks Act, you refused
longer to invoice your cake as ‘pure,’ I had some correspondence with Dr.
Voeleker, and consented, and since that time have had it invoiced as 95 per
cent. pure. :

“ Knowing all this, you deliberately offered to my bailiff some cake then
at Tamworth Station which was not, and you must have known was not,
95 per cent. pure.

“You invoiced it 95 per cent. pure, and you received payment for it as
95 per cent. pure.

X then, not liking what I read about you and vour cake in the Royal
Agricultural Journal of April 1888, sent a eample to be analysed by Dr.
Voelcker, with the following result:—

% ¢Not pure, nor 85 per cent. pure, or anything like it.’

%1 recelved this analysis on Thursday, July 5.

% Now mark the dates. On Friday, July 6, I told my bailiff the result
of the analysia,

“ On Saturday, July 7, my bdailiff saw you at Tamuworth, and told you
the cake had been analysed with a very unsatisfactory result.

“ And on the following Wednesday, July 11, you coolly write to me,
taking no notice of the fact that you had been told the result of the analysis,
but saying that you had been ¢ calling over your books’{ that it was in fact
all a mistake, and offering me a reduction of 25s., which I decline to accept.

“ I prefer to send a copy of this correspondence to the Royal Agricultural
Society, that those who read it may form tbeir own conclusions.—I remain,
yours truly, “F. S. P. WOLFERSTAN.”

*J. K. Bourne, Esq.”
¢ Atherstone : August 8, 1888,

“Srr,—I pass over the insinuations in your letter of yesterday's date, as
I am sufficiently well known to afford to do so. 1 simply reply to ‘facts’
with ¢facte.” It is quite true that your bailiff told me on July 7 that you
had had the last ton of cake analysed with an unsatisfactory result; but he
will also be able to tell you that I replied to him immediately, saying, ¢I
have discovered that there has been a mistake over this ton, and that it was
not 05 per cent., but the ordinary quality.” And 1 also added that I should
write and inform you of the fact. Absence Srom home and pressure of
business prevented my writing to you till Wednesday, July 11, and I then
wrote describing to you how the mistake had arisen and offering to allow
you the difference (25s.) that the crushers make between their ordinary

uality and the 95 per cent., or change the cake if you had it by you, To
this you did not reply. I have no objection to your publishing our eorre-
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sEondenca, providing you publish the whole and state the facts exactly as
they have occurred. f have no fear of the conclusions my frieeds will form.
Your remarks as to my name having appesred in the Journal of April last
refer, I presume, to the cake that I sent Mr. Berry of Phessey Farm. In
that case there was nothing to reflect upon my character, and Mr, Berry con-
tinues to be a constant customer of mine.—Yours truly,

“ F. 8. P, Wolferstan, Esq. “J. K. Bourxe.” -

* Statfold : August 9, 1888.

“S1R,—I made no insinuations. I simply stated facts, I will restate
them, as they are all now admitted.

“1]. You knew I bought no cake but 95 per cent. pure.

#2. You offered my bailiff cake which you knew was not 95 per cent.

ure.
i 3. You invoiced it 95 per cent. pure.

“ 4, You received payment for it as 95 per cent. pure,

“ 5, You never said & word about any ‘mistake’ till you knew the cake
had been analysed with an unsatisfactory result.

“Just & word in explanation of this. Your conversation with my
bailiff began, as he tells me, by your asking for an order. He then told you
that he had instructions from me not to buy anything more from you, and
he gave as the reason the unsatisfactory result of the analysis. Then for
the first time was any mention made of the ‘ mistake.' _

* It is not unnatural to suppose that as you, when you met my bailiff, knew,
as you state, that there had been a ¢ mistake,” the first words you would have
‘said to him would be, ¢ Oh, Mr. Green, 1 am s0 sorry there has been a mistak:
-about that last lot of cake” But this is not what occurred, '

“These are the facts. I makeno comment on them. Every man is free
to draw his own inference.— Yours, “F.S. P. WOLFERSTAR.”

#P.8.—This correspondence must now cease.”

“ Atherstone: August 10, 1888,
#Srr,—I have your letter of yesterday's date restating what you call
¢facts.” I reply to them as under:— .
. “1, Idid, and, with the exception of this last ton, you have always had
95 per cent, .
“2, Idid not. I hada 4-ton load of cake sent to Tamworth—2 tons
were 96 per cent., and two tons ordinary quality. I knew I had a single ton
unsold, which I offered to your bailiff, and did not know but what it was
.the sort he usually bought.
8. It was invoiced O5 per cent., because it was considered to be such,
and the mistake was not discovered till afterwards. :
“ 4, Yes; butI credited you the difference in value as soon as the mistake
was found out, and would have sent you cheque but you owe me money at
the present time. -
“p. To reply to this lonﬁ clause. On Saturday, July 7, I met your
bailiff, who told me that you had had the last ton of cake analysed with an
unsatisfactory result, and 1replied immediately that there had been a mistake,
and explained to bim how 1t had occurred. On Monday, July 30, I met
your bailiff in the Tamworth Sale Ground, when I commenced the conversa-
tion by asking him for an order, and he then replied that he had instructions
from you not to buy anything more from me. (Mr. Green will no doubt
recollect our conversation, which took place near the ring where they sell
the cattle.) In consequence of this conversation, I wrote my letter to you
of July 81, which no doubt you have by you, and in which I stated your
bailiff bad told me what instructions he had from you. Dates in this case
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are important, and you will see that yours are wrong. I wish the corre-
spondence to cease, unless you have any more ¢ facts’ that require reply.—
ours truly, “J. K. Bounxg.”
“ F. S. P. Wolferstan, Esq.”

. ¢ Statfold : August 12, 1888,

- #8I1r,—Your letter is quite beside the question. My bailiff distinctly
asserts that the conversation on July 7 degan by your asking for an
order, and that you never said a word about the ‘ mistake ' till he told you
of the result of the analysis. Indeed you do not, and cannot, deny t{wis.
You refer to a further conversation with him on July 30. But that does not
alter the previous facts at all, and is quite irrelevant.—I remain, yours,

C “F, S, P. WOLFERSTAN.

" “T send your letter and this answer to the Royal Agricultural Society.”

8. Mr. Edwin Saunders, of Nornea Farm, Ely, forwarded
for analysis, on October 11, 1888, a sample of linseed-cake,
Two tons had been ordered on September 27, at 8(. 10s. a ton,
with 5s. discount for cash in & month. The cakes were in-
voiced: “ Two tons 959 Linseed Cakes, (@ 8. 10s.,” and were
branded, “W. G. 9593 They were guaranteed as being
95 per cent. pure linseed, with 13 per cent. of oil. The vendor
was Mr. Alfred Balding, and the manufacturer was Mr. William
Gray, Oil Cake Mills, Wisbech.

- Dr. Voelcker’s report was :—
- “ October 19, 1888.

Moisture . . . . . . . . . 1466
olF . . . . . .« .« . .Iror
!t Albuminous compounds (flesh-forming matters) . . 2656
Mucilage, sugar, and digestible fibre, &¢. . . . 3172 -
. ‘Woody fibre (cellulose) . . . . . 770
.. 3 Mineral matter (ash) . . . . . . . 840

100-00
! Containing nitrogen .. . . . . . . 42
? Includingsand . . . . . . . . 22

¢ Impure, and made from unsound seed.
“J. AvucrsTus VOELCKER.”

This cake had a decidedly salty taste. This was confirmed
by analysis; in addition to the salt there was a considerable
quantity of rape. The vendor on being applied to stated that
the analysis was wrong, and refused any allowance. Mr.
Saunders thereupon refused to pay for the cake.

In addition to the above cases fully reported, the following
cases a8 to Manure may be mentioned :—
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4. Mr. O. Bennion, of Creswell, Seighford, near Stafford,
sent, in April 1888, a sample purporting to be pure raw bones.
Ten tons were purchased at 5l 10s. per ton, including 6s.
carriage. This was not pure bone, but contained only 2-84
per cent. of ammonia, instead of 4 to 44 per cent., and was in-
ferior to the extent of about 14s. 6d. per ton. The allowance
was made, but the names were not given.

5. Mr. T. Humphreys, of White House, Middleton, Oswestry,
Salop, sent, in June 1888, samples of two manures, the one
called “Mangold Manure,” at 8.. a ton, and stated to contain
12 per cent. of sulphate of ammonia, the other  Turnip Manure,”
at Gl 10s. a ton. The Mangold Manure was found to contain
only ‘42 per cent. of ammonia, equal to sulphate of ammonia
1-65 per cent., instead of 12 per cent. as stated ; and the Turnip
Manure had only -28 per cent. of ammonia; both being extra-
vagantly high-priced manures. No further particulars counld
be obtained. '

6. Mr. E. H. Furnival, of Bellaport Park, Market Drayton,
sent, in May 1888, a sample of dissolved bones, costing 6. a ton
at works, which was found on analysis not to be dissolved
bones, and not worth more than 4. a ton.

7. Mr. Wm. Vaughan, of Caynton House, Newport, Salop,
sent, in August 1888, a sample of steamed bones, out of a
purchase of 14 tons, which was found to contain admixture of
7 per cent. of salt. No further particulars could be obtained.

8. Mr. W. Love, of Whitfield House, Walsingham, via
Darlington, sent, in July 1888, a sample of nitrate of soda,
which was found to contain a quantity of pyrites and 20 per
cent. of common salt. No further particulars could be obtained.

8. Mr. H. Humphreys, of Woodhouse, Loughboro’, sent, in
November 1888, a sample of manure rape cake which was
found to contain 37 per cent. of sand and earthy matters, and
had only 1-9 per cent. of ammonia, instead of over 5 per cent.,
as it should have had.
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10. Mr. Sheffield Neave, of Mill Green Park, Ingatestone,
sent, in May 1888, a sample of maize-meal which was reported
by Dr. Voelcker to be an adulterated sample and not genuine
maize-meal. It contained a considerable admixture of oat~
husk, oatmeal, and other materials. This was bought from. a
corn-dealer on the London market, who explained that their
clerk had, owing to his ignorance in these matters, bought it
from another firm, who invoiced it to them as * feeding meal.”
3l. 18s. per ton was paid, instead of 5l. 7s. 6d., the original
price.

The following cases referring to Linseed-cakes will show the
necessity of insisting upon a guarantee of purity being given,
and that the purchaser should not be satisfied with anything
short of it or recommendations of other than  guaranteed
pure ” cakes :—

11. Mr. W. Hollins, jun., Pleasley Vale, Mansfield, sent, in
August 1888, a linseed-cake which was reported on as being
‘g very impure and mouldy cake.” This was a cake of Messrs.
Willows, Holt & Willows’ manufacture, and sold by a firm in
Leeds. Mr. Hollins, in a letter dated September 18, 1888,
stated that this firm “ do not of course call it a pure cake, but at
the same time they recommend it to me in preference to a 95 per
cent. pure cake, as they say it is better worth the money. They
offer me the cake at 6. 12s. 6d. in Leeds, less 1} per cent.
discount for cash ; also a 95 per cent. pure cake at 7/. 15s. in
Leeds ; but they say they consider the cheaper cake better value
for the money.” ,

12. Mr. J. G. Beevor, of Barnby Moor, Retford, sent, in
August 1888, two samples of linseed-cake which Dr. Voelcker
informed him were very impure, and advised him to have nothing
to do with them. They contained cockle, rape, hemp, spurry,
niger, polygonum, and other seeds in quantity. Mr. Beevor
informed Dr. Voelcker that they were offered to him, not as
pure, but as being sfrongly recommended. The purchase was in
consequence not made.

13. Captain Stanley, of Longstowe Hall, Cambridge, sent,
in May 1888, a linseed-cake, which turned out to be impure;
it was bought by the bailiff, and though it was supposed to be
of the best quality, costing 71. 15s. a ton, there was no written
guarantee of purity.
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14. Mr. J. A. Allen, of Cole Green House, Hertford, sent, in
June 1888, a sample of linseed-cake, which was found to be
largely adulterated and to contain over 6} per cent. of sand.
1t had been purchased without a gnarantee from Mr. W. Gray,
0il Cake Mills, Wisbech.

. 15. Mr. S. Whitfield, of Firsby Farm, Conisbro’, Rotherham,
was offered some linseed-cake at 6l. 4s. a ton in Hull, . It was
sold as pure, and, being reported upon as bad and impure, it was
returned.

18. Mzr. J. Burr, Colworth Estate, Souldrop, Bedford, sent,
in July 1888, on behalf of Mr. C. Magniac, a sample of linseed-
cake, which was found to have over 6 per cent. of sand, and to
be made of dirty and inferior seed. On the plea. of the quantity
being but small, further particulars were refused.

- The ‘two following cases refer to bad and mouldy Cotton-
cakes :—

17. Mr. J. W. Shepperson, of White Fen, Benwick, March,
gent, in August 1888, a sample of cotton-cake, which contained
only 3:7 per cent. of oil, and was mouldy throughout, and not

in a fit condition for feeding. In consequence no purchase was
made. :

18. Mr. W. D. Watney, of 33 Poultry, E.C.; sent, in July
1888, a sample which had only 2:93 per cent. of oil, and which,
besides being of low quality, was bad and mouldy.
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XX.—A French Haras and Horse Fair.! By EARL CATHCART.

Tre Haras, or National Stud, at Lamballe, Cdtes-du-Nord, Brit-
tany, is a fine typical study, embracing as it does, within a stud
of some 200 stallions, types of nearly all the horses of France.
Lamballe is a Haras of the first rank, though not actually one of
the largest, yet, situated as it is in the midst of a well-defined
horse-breeding country, where the various influences, tastes, and
races can be conveniently considered, it affords a most complete
and interesting study,

Though a member of the Société des Agriculteurs de France,
and armed with an introduction from the distinguished President,
I could not obtain admission to the Haras without a special
suthorisation from the Minister of Agriculture. The only ex-
planation of this strange difficulty that I could get was, there
had been a row somewhere—the newspaper press took it up—
it was about some admission to a Haras, the Directeur there
was a General—* et on est tombé sur le Général—towjours la poli-
tique!” and hence, as regards foreigners, the general order of
exclusion. My visit in the summer of 1887 was rendered doubly
pleasant and agreeable by the instructive society in which it was
made; I was accompanied by my friends General Julian Hall
and the Comte de Carcaradec, a Breton of the Bretons. Both
my friends are devoted to the noble animal the horse, and the

! My information is derived from observation and conversation and some
general reading, but I have had especially before me two books: Le Cheral,
par Eug. Lemichel, vétérinaire en premier (Brunox, Paris), 3rd edit, a
sort of textbook for the army and the military school of Saint-Cyr; and Les
Cherauz de Trait Frangais, par Eug. Gayot, formerly Inspector-General-
Director of Haras (Librairie de la Maison Rustique, Paris, 1837). M. Gayot
has also published, according to the Dictionnaire Universel, a statistical atlas
of the horse produce of France, and M. Richard (du Cantal) has written Annales
des Haras.

VOL. XXvV.—8. 8. ccC

Digitized by GOOS[Q



382 A French Haras and Horse Fair.

Count is not only “un véritable ami du cheval,” but also an
accomplished coachman, and he is said, and I believe justly said,
to be the most popular man in all Brittany.

Brittany, the north-western peninsula of France, is not
mountainous, but remarkable on account of rugged physical
features and tracts of moor, over which are liberally scattered
melancholy monuments of forgotten times: there are beautiful
valleys, traversed by full and flowing rivers, smiling upland
pastureland, and rich lowland meadows, together with, near the
sea, & tract of wonderfully rich vegetable-growing soil. Agri-
culture is backward, the enclosures are small, the hedges and
banks well timbered, and the country generally well wooded.
The earth-hungry Celtic people are philoprogenitive, conserva-~
tive, and superstitious, speaking the Celtic language, and affect-
ing in their peculiar costumes loudish colouring, such as red,
violet, and blue. The law—Ie morcellement—together with the
race-instincts of the people, has reduced, and is reducing, many
properties to almost intangible proportions.! The climate re-
sembles our own, and the generally firm and igneous geological
formation of this little Scotland, without its mountains, together
with other surroundings, render much of the country well
adapted for the purposes of horse-breeding.

That ever famous farmer-penman Arthur Young made the
tour of Brittany in 1787, exactly 100 years before my visit.
Arther Young’s quarto volumes are therefore admirable his-
torical landmarks—true photographs of the old order—by which
to estimate a century’s progress. In France, he says, you pass
from beggary to profusion—there are no degrees—there is
nothing in Brittany but privilege and poverty. The farms are
minute; the skill in agriculture is no better than that of the
Huron Indians; in the towns there are heaps of dirt, no glass
in the windows, no light; the inns are poor holes. As for the
people, the men—the Celtic bas-Bretons—are like the Welsh,
with a half-energetic, a half.-lazy expression ; early in life the
poor womenkind lose all the softness of their fair sex. Arthur
Young sketches a bas-Breton noble, with his large sword and
his little miserable but nimble nag. Lamballe, he says, in
winter is a town of the noblesse, a little Paris. The best horses
in France, according to Arthur Young, are the Normans for
draught, the Limousin for the saddle ; there is a great importa-
tion of horses from England, but that does not matter, as French
land can be put to better account than horse-breeding. Arthar

! I would call attention to a clever sketch of French agricultaral history in

;’20 atx:;g}: inthe Edinburgh Revien for October 1887, * Rural France,” by R. E.
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Young rode a blind English mare and carried saddle-bags ; his
mare was worth sixteen guineas English money; she excited
general admiration, and never in Brittany met a rival. He
says in his day the finest horse in Bretagne was not worth two
and a half guineas,

To understand, or to try to understand, the mental aim which
has suggested the collection of the stud at Lamballe, now having
a life and an experience of some forty years, we must remember
the physical geography of Brittany, as well as study what I may
be allowed to call a hippic map of the country. The Count de
Carcaradec, who has an intimate knowledge of the subject, was
80 good as to mark a map for me dividing the whole province into
six districts thus hippically characterised.

In No. 1 district, with Dol for a centre, there are no mares;
they buy at six months, and sell at four years old for Paris and
the South, heavy horses. In No. 2, round Lamballe and Lannion,
every farm has four or five mares, heavy horses, and all brood
mares. The fillies are often kept, or bought for breeding in
Finistére; the entire colts are sold to No. 1 district. In No. 3,
Morlaix and the surrounding country, five or six brood-mares
are kept on each farm, and sent to Norfolk horses, or to Nor-
mandy carriage-horses. Carriage-horses and posters are raised,
and sold at three years old to go everywhere. No. 4 district,
circling Carhaix, Quimper, and that neighbourhood.—Two or
three brood-mares may be found on each farm ; these little
mares of the country have blood, and are put to blood-horses
or to well-bred half-breds. In No. 5, Vannes, Redon, and the
parts adjacent, you may find a mare or two on each farm: but
the horses hereabouts do not show much quality; this is the
home of the Bidets, the little native hardy Bretons. In No. 6
district, down about Nantes, near La Vendée, many good horses
are bred, both hunters and harness-horses—half-bred horses.
The Government inspectors are always looking round these dis-
tricts, and buy a horse or two in each town just “to keep the
thing going.”

Haras is said ! to be derived from the Arab word ¢ Faras,” a
horse ; and synonymous words are to be found in various lan-
guages, as the Spanish ¢ Alfaraz,” and also in bas-Grec and bas-
Latin. These national studs are as old as the Medes and
Persians. The French national Haras dates from Cardinal
Richelieu’s time, and was especially designed with a view to
army remounts. There was an edict in the year 1639—and in
1665 the Minister Colbert re-established the Haras system on

\ @rand Dicliornaire Larouesse, Paris, 1873, Art, “Haras.”
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a wider basis, resting more on public co-operation. These
establishments were suppressed by the Republican Government
in 1790, and re-established under the First Empire in 1806.
In 1831 a real impulse was given to French national horse-
breeding, and the English thoroughbred horse was introduced.
Soon afterwards the French Stud-book was by law established ;
before this time the Arab was the type of the French light
horses—U'arabe partout et toujours.

The Haras 1s the creature of the law; there are now about
twenty-one of these Giovernment establishments in France, dis-
tributed, but prevailing towards the horse-breeding countries of
the West. They are generally studs of entire horses only; one,
however, Pompadour, is an Arab breeding establishment, with
mares as well as horses ; and there are one or more such herma-
phrodite establishments—that is to say, establishments which
multiply within themselves. The French official report for
1887 clearly states the double mission of the Haras—to supply
horses for agriculture and trade, and proper and sufficient horses
for the army. In the spring there are 650 stations where stallions
are placed; the fees for service are small, averaging 5s. 9d. of
English money. Prizes to encourage breeding are also given at
horse and agricultural shows, and at race-meetings, and in other
ways ; still, the official cry is for more money.

On January 1, 1887, there were 2,514 State stallions on the
effective list, classified as under :—

Taoroughbred English . . . . . . 198
Pure Arabian . . . . . . . . 125
Anglo-Arabians . . . . . . . 124
Half-breeds . . . . . . . . 1,765
Draught . . . . . . . . . 302

2,614

Among the half-bred stallions, 106 were of the Norfolk type,
born either in England or France. It is important to observe,
a3 marking a reaction, that it is stated not one of the 246 stallions
bought in 1887 was purchased in England ; home-bred French
horses, thought good enough, had been produced in sufficient
numbers. The foreign sales have increased; exportation from
France has largely increased ; they imported into that country, in
1887, 10,212, and exported 34,518 horses. 48 mares per stallion
is the average duty obtained; this is a low average according to
our experience, but then it is to be remembered these French
horses do not travel, they stand at home. 781 English thorough-
bred mares are mentioned out of a total of 118,344 mares, 384
Anglo-Arabian mares ; and 46,292, about one half, were draught
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mares. Besides the State stallions, 1,274 private stallions were
approved, and 176 more were authorised ; no other than certifi-
cated stallions may be used, except on the owners’ own mares ;
the regulation of stallions, it is said, is in vigour everywhere,
England only excepted. In regard to soundness, curiously enough,
the law as to stallionsis very defective, and applies only to wind-
affections.

Money, notwithstanding the official cry for more, appears to
have been spent very freely; a very large sum of Government
and private money was spent on the encouragement of horse-
racing—flat, hurdle, and trotting races. I saw some of this
racing, of each kind, and on a large scale, at Dinard, and in part
the performance was dangerous, I fear fatally so; *pumped”
horses, without rising, tumbled over the banks ; the whole affair
did not appear to me to be worth a considerable expenditure. I
gather from the newspapers that the Société Hippique offered in
prizes for the year 1888 no less a sum than 12,000/, Monsieur
de Pont Brisson, the Deputy, told me at dinner at the Rural Club,
Morlaix, that the whole National Haras budget for 1887 amounted
to 5,000,000f. The exact dotation for 1889 is officially stated to
be 7,367,180f., or 294,6871. 4s.; but it is not easy to say what
exactly is included in this sum and not charged under other
heads—figures are proverbially deceptive.

M. Lemichel, Principal Veterinary Surgeon of the French
army, in his important little work, ‘“Le Cheval,” recognises at
least ten of the principal families, or races, of the French
horse :—The Boulonnais horse, a dray-horse. The Percheron,
the beautiful energetic trotting omnibus- or cart-horse. The Nor-
mandy race, the heavy cavalry officer’s charger, and the carriage-
horse in perfection. M. Lemichel says the Haras are spoiling
these horses by infusion of blood—mélange de sang Anglais !
The Breton race is one of the most precious in France; they, says
M. Lemichel, are received by the regiments with disgust, but
soon improve beyond recognition. The Ardennais: he says of
them their hocks are too bent, they are also cow-hocked ; but I
saw beauties in Belgium,! and they were sold for money. The
race Comtoise, bordering on Switzerland, are inferior waggoners,
susceptible of the amendment they much need. The Poitou race,
on the West Central Coast, a big ugly beast, but improving ; he
lives in the marshes; with a big belly, a short quarter, and goose

} Notwithstanding, I was shown 600 horses of the 1st Belgian Guides—a
crack regiment [1884]; all Irish horses. All their cavalry are mounted on Irish
horses at an average cost of 50/. The Belgian cavalry on a war footing would
require over 7,000 horses. The artillery and train are horsed from the Belgian
Ardennes.
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rump! The Limousin race, a sort of Barb, of Oriental origin;
this is a pretty horse : M. Lemichel says the unreflecting taste for
English horses alone accounts for the discredit into which this
race has fallen ; the Haras with its English stallions is founding
an inferior mixed race. The Auvergne race, an inferior sort of
Limousin horse. The race of Navarre, on the Spanish frontier,
an Andalusian crossed with the Arab, and next to the Limousin
the lightest and most beautiful horse of France. “ We begin to
experience,” says M. Lemichel, “the disastrous influences of
English blood.” There is throughout evidence of the reaction
from the days and fashions of the last Empire and the influence
of the French Jockey Club and General Fleury. M. Lemichel is
undisguisedly of opinion that in effect the leaven of English blood
is generally working disastrously as regards the horses in France.

Before reaching Lamballe, and by way of further preface, it
is well to explain that all hippic France is divided into two
hostile parties, Anglophobists, or ¢ No bloods,” and Anglo-
maniacs, those who advocate a variously graduated infusion of
that pure and precious fluid. Hence, from party and adverse
feeling, a serious difficulty no doubt arises in the way of the
administration of the Haras. I take M. Lemichel, vétérinaire
en premier, as representing the ¢ No blood ” party, reserving the
thoughtful and most practical opinions of the very experienced
M. Gayot, formerly Director-General of Haras, for the conclusion
of this paper. M. Gayot may be considered a moderate repre-
sentative of the French school which favours the judicious use
on French mares of the English thoroughbred horse. M. Le-
michel in his book dwells on the races of horses as racy of the soil,
or, in other words, the race and name follow the habitat. He
goes on to say that all French races are deteriorated chiefly by
the influence of English stallions. 'We must remember, however,
M. Lemichel notwithstanding, that all the French races are not
only intermixed one with the other, but that since the days of
the Romans there have been endless wars and invasions—the
French alternately invaded and invading—camps, armies of
occupation, intermixtures of all sorts of horses without any
regard to selection—Arabs Barbs, Moorish, Spanish, Flemish,
English, Germans, Danes, Russians, Cossacks, and others.

As regards the Haras system M. Lemichel utters an exceed-
ing bitter cry : * Nous avons remplacé le cheval d campagne par lo
cheval de revue.” Pure blood has poisoned our lighter horses, and
made them fit only for the games of the hippodrome; the ad-
ministration of the Haras should at least understand that the
aristocratic view of equine fabrication ruins the peasant as well
s the proprietor, and estranges all reasonable people from this
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speculation, thus rapidly annihilating our hippic force. These
hot-house stallions of the Haras are no good ; we want the pro-
ducts of an open country and open air. The vétérinaire en premicr
next takes a turn at the  Anglomaniacs of our regiments,” the
sportsmen-—* le sportsman, qui tient le stick au liew du sabre.”
The English crosses, he says, are delicate ; it is impossible to
keep them going in our regimental stables. The hunter only is
to be called English, in the sense of a good horse ; we admire,
but reject him ; he cannot bear privation; of this in the Crimea
our allies had painful proof. The inquiry here might naturally
occur, What on earth would you do, M. Lemichel, to raise
a vast mixed quantity of rough and flabby scratch light horses
to something like an even and useful level ? He virtually replies,
Improve our French native races by inter-selection and better
keep—truly better keep is a great factor—but what of the
system “de U'in and in,” that is to say, “des unions dans et
dans.” M. Lemichel finally winds up with a passage of splendid
eloquence referring to the warrior virtues of the true French
war-horse, which, forgetting a middle piece, are, according to
him, legs and heart !—* des jambes et du coeur.”

Lamballe, it should be distinctly understood, is a stud of entire
horses only : collected at that place, and there maintained daring
the inert part of the year, during the season they are distributed all
over the district at such stations as appear best to the Director.
The word station implies that the horses do not travel, but
approved mares are brought to them, the fee for service in
Brittany being from 6 to 20 francs, and the duty done per
horse does not exceed the low average previously mentioned.

Reader, please figure to yourself a great parallelogram about
300 yards long, by 44 yards wide, the ground absolutely flat, and
without a loose stone. One end of the Lamballe Haras is
occupied by the great entrance-gates, the porter’s lodge, and the
pleasant residence of M. le Directeur, the sides are bounded
respectively by two great detached stables, four in all, with
on one side the centrally situated coach-house, on the other
the saddle and harness room ; the opposite end being open to &
far-reaching landscape. On the outer side of the right-hand
blocks of buildings there is a long broad road, up and down
which the horses are trotted when shown out in hand. Beyond
again, and far off, are the shoeing shops and other offices, but
planted out, and all arranged with characteristic taste, grass and
flower-beds interspersed with trees and bosquets together forming
an agreeable and well-kept pleasure-ground. The buildings, of
white rough-cast, with solid granitic stone-dressings, are most
substantial, and very spacious. The horses stand in the four
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great stables in stalls head to head, clear of all walls, and against
a central screen high enough only for the purpose of absolute
separation ; over every horse there is painted in large characters
his name and breeding. The two ranges of stalls are bisected
by a broad passage. There are also in each stable four corner
boxes for the more valuable horses, and more boxes, for cases
of sickness, are placed outside the left block of buildings. The
stallions are carefully and most methodically classed and grouped ;
being treated with gentleness, they are gentle; and are sys-
tematically used for riding ar driving, and regularly exercised
according to their several capacities. The stables are perfectly
sweet and clean, not a wet straw, not an offensive substance
remaining to be removed. We saw no brooms, or wisps, or
rubbers, or stable tools left about; they allow at Lamballe one
man to three horses—indeed, I never saw anywhere stables so
nicely kept.

The establishment consists of the Directeur, M. Chambry—
un véritable homme de cheral—a personal friend of Count de
Carcaradec; a Sous-Directeur, M. Quincher; and two Surveil-
lants—all members of an organised and specially educated
establishment. With one of the Surveillants, M. de Salverte, we
made great friends: he was sent to meet us at the station ; he
i3 well connected, and appeared to us to be a well-educated
and most promising young man. Nothing could exceed the
much appreciated courtesy and kindness in our regard of our
most able host M. le Directeur. The working staff all told are
some 76 strong fine men perfectly turned out—the brigadiers
in black jackets, silver galloon, and forage-caps; the pale-
Jreniers (grooms), smart in scarlet jackets and white overalls,
over boots with spurs—all were exactly regulated, even déwn
to the men who ran the horses, for we noticed these men had
their chin straps down, so that there should be no distraction
amongst the prancing horses from fly-away forage-caps.

All steeped in sunshine, men, horses, buildings, trees, and
grass together formed a mise-en-scéne so perfect as to suggest to
my mind the idea of some beautifully painted peepshow—that
I was looking through a powerful magnifying-glass at some
wonderfully constructed working model.

The horses are all secured in a manner I never have seen
before; it is excellent and noteworthy. A centre post of iron
shaped like a tuning-fork, or a post of wood and iron, having in
either case a central and vertical slot, some two fingers wide,
extending from near the ground up to within a few inches of
the under-side of the manger. Up and down this slot the fixed
end of a collar shank works easily and noiselessly in the follow-
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ing manner. The collar shank, said by the Directeur to be made
by the grooms, is of several pieces of leather doubled and sewn
into two iron rings; the whole length of the collar shank is
about or over two feet ; one ring takes the collar billet, the other
ring near the manger end takes the end of the shank, which is
thickened with & leather pad to fit the slot, and sewn round a
barrel button, or toggle of hard wood such as those on signal
halyards. The toggle is passed vertically through the slot and
turned horizontally, thus effectually securing the horse, allowing
in the most simple and safe manner the usual freedom, together
with the absence of all noise, and absolute ease, in case of fire or
other necessity, in setting the cast or struggling horse at imme-
diate liberty. The experience at Lamballe is altogether in favour
of this simple arrangement.

The horses are said, one with another, to cost the administra-
tion 1201., and all charges included 1601. a year. This would make
the annual cost of the whole establishment 32,0001. a year. The
ration I understood to be:—

Hay « « « < + « < « . 4kilos
Straw . . . . . . . . .6,
Corn (oats) . . . . . . . .6

This is more than the cavalry allowance, which is:—

Hay, 8 kilos, = about . . . . ., . 7lbs
Straw, 5 kilos, = about . . . . . .12,
Corn, 4-20 kilos, = about . . . . . 10,

All the stable-forks are of wood; steel is considered dan-
gerous. The grooming, considering the object, was good, not a
stain to be seen on any one of the many white horses. The
horses were all in fresh condition and appeared healthy. Ionly
noticed one case of a starey coat; there were three cases of an
affection of the legs resembling mud-fever, but which I took to
be of a greasy nature.

Here may be seen sires, and sons, and grandsons, but the
sequence is not invariably in the direction of an encouraging
improvement. In the streets, and about everywhere during our
tour in and round Brittany, we were on the look-out, but I am
bound to say we did not see the workaday horses stamped in
legible characters ‘ Transformation of Type.” This may be
that the best stock leave the country through the many horse-
fairs and markets; any way, the fact remains, except a few at
the Dinard Races and about Dinard, I have seen few native-
bred horses of improved stamp. The infantry officers’ chargers
at Dinan were a poor scratch lot, Barbs, weeds, and cart~horses ; '
the regimental train horses that I saw after the manceuvres
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were low in condition ; but there was generally nothing in them
suggestive of quality or care in breeding.

“This stud at Lamballe is rather a Noah’s Ark” is the idea
that first crossed my mind when after our visit I began to
collect my jumbled thoughts; and the idea may be well excused
on reading the following note of the various races, mixed and
pure, so kindly exhibited to us. But, as suggested at the outset
of this paper, and as will be further shown in the sequel, there
are doubtless good reasons for the selections; a knowledge of
the characteristics of the peasant-farmer breeders with whom
they have to deal, local tastes, demand and supply, and climatic
and geographic considerations have influenced the able men
who direct the State Haras establishments. Their aim and object
are said by authority to be—as to sires, to bring home to pro-
ducers the best models; and as to produce, to encourage by
local shows and prizes. Certainly I hope it may not be said
of me that I visited and observed in a hypercritical spirit; I
saw a great deal to admire, and much more 1 wished to admire.
I would not have it thought of me that I am only another
exemplification of the imputed English aversion for all that it
does not create.

We were shown English thoroughbred stallions, Norfolk
trotters, Percherons, white, black, and iron greys, and some
with a coach-horse or other cross; Bretons, pure and half-bred ;
Norfolk Bretons, Normandy horses, pure and half-bred ; Boulon-
nais horses, the typical heavy horse of France; Vendéans, black
with white, as I thought more set and hide-bound than Bretons,
less of improvers; Arabs, French Arabs, and Arab half-breeds.
We must remember in justification of my Noachian epithet that
all these variously bred horses, 200 in number, are kept, not
as curiosities d la Barnum, but for practical stud purposes,

The stronger horses did not show much hair on the legs.
‘We were shown one dark grey horse with a supernatural white
mane down to his knees—he looked like a horse cut out of a
Rubens picture—and we understood that such an appearance of
hair is much liked. The horses generally appeared sound in
wind, and there was no ring-bone or side-bone, diseases so sadly
prevalent in England ; the feet, however, were often very faulty,
in some cases contracted—nay, absolutely deformed. “Ah!”
says M. Lemichel, “ he who three hundred years ago invented
the present system of horse-shoeing little thought of the evils
of which he was to be the source.” I noticed under treatment
one case of sand-crack. It is said that in Brittany young horses
are too much kept housed; yet on our tour we did see horses
running in nice, firm, undulating pastures, With iron fittings
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there was yet a considerable detachment of crib-biters. The
action of the horses generally was hardly equal to their shapes;
in some instances we observed nice all-round action, in many
cases good hind-leg action ; sometimes the action was extensive,
sometimes lofty, sometimes speedy, with a straddle of the hind-
legs ; there was often a dish, or throw outwards of the fore-feet—
on the whole, I rather thought there was a general absence of
that everyday harmonious action which on a hard road makes
the real ring of pleasant rhythmic music.

As to general conformation, we saw many horses with shoulders
running into their necks, consequently having an ugly long-
bodied look, often accompanied with short or slack back ribs, or
both ; many, especially the stronger kinds, with round pulpy-
looking legs and joints, suggesting outwardly inward softness
of bone—firm flat legs and bold clean joints were especially
attractive when occasionally observed.

The equine population of Brittany, including the four de-
partments, is put at 300,000, or one-tenth of all the horses in
France.! The Breton race is said to prevail in forty-seven depart-
ments, Breton blood being infused in half the horse production
of France; in the last century an Arab and also a Danish
cross prevailed. The Bretons are divided into two families,
little and big, according to position and food, for a little bit of
corn does wonders in changing the constitution of these prick-
eared, small-eared, round, short-quartered little beasts., There
are far too many small horses that could not carry even a light

n. The famous race du Conquet are 15.2 hands, and
near Lamballe Bretons are often 15.3 hands in height. The
great object is, of course, to bring this valuable race of all sorts
up to an even level—they have a great affinity for blood—but diffi-
colty as regards elevation arises also from the sale of all the colts.

The real Breton horse of the country, untransformed by the
influence of any Haras, and as seen at work in the most out-of-
the-way districts, is of a real good sort. Here is a type
drawn from nature: a little square-framed stallion, 14 hands
high, bred near Cornouaille, in the Carhaix district — the
most unsophisticated district of ancient Brittany ; there you see
in perfection old timber houses, and people more old-fashioned
than their houses. This little, countrified, near the ground,
well-limbed horse had a cheerful expression and lively pricked
ears, much skin, little flesh, and no end of bone; he thrives on
scanty food, *“ Ls cheval qui mange de tout va partout” (the
horse that feeds goes where he needs); according to his driver,

1 Gayot, p. 261,
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the little Bidet is « indefatigable.” He runs 80 or 40 miles for
days and days, and comes in nearly as cheery as he started.
From 12l to 20l. Euglish is a fair price; 14 to 15 hands the
height ; but for this little working stallion in question his appre-
ciative owner would hardly like, at five years old, to take 20[.
Clearly, wonders with this native breed could be effected by
judicious and pertinacious selection from within; but as com-
pared with other races and methods, say the production of a ton
of flesh and fat and bone in a single skin, the general improve-
ment by selection within the Breton family of horses would
certainly not pay ?

The Bidet, like his owper, must soon be improved beyond
recognition ; all things tend to a common level ; the little Bidet,
like the English pack-horse, has had his day. New ideas, new
requirements, must convert the Bidet into the large active horse
of commerce or war. The native light horses will not be im-
proved from within by selection, but by crossing, first the Nor-
folk Breton, and then again something larger. The half-bred
horse will be used on the native mares of the smaller race, and
the thoroughbred on the heavy mares; all evolution tending
to one level, The varieties of the horse in the Haras must un-
doubtedly make administration exceedingly difficult: in whole-
sale crossing with cross-bred animals the results are necessarily
of an altogether uncertain and very fluky nature,

The following is an illustrative sketch from the life of an
accidentally encountered primitive race-meeting—showing the
Breton people, like the kindred Irish, have really, though unculti-
vated, a natural taste for horseflesh. The scene of action was near
Point du Raz, Finistére, a bare Moorish country. A three-mile
course, on a flinty road, began uphill and ended in a village;
this course was singularly unimproved by two turns, one at right-
angles, the other a dog-leg. The way was lined throughout
with interested spectators. The plucky little competing horses,
natives, greys, and chestnuts, and altogether uninfluenced by
the Haras, were bestridden without saddles by huge riders
without shoes (sans sabof), who, whether galloping or trotting,
extracted pertinaciously the best pace from their ever-willing
little coursers. ‘‘Allez! allez!” and away they go, amidst
clouds of dust and a shower of flints, up hill and down dale, pell
mell into the village. Here all the horses “pull” the riders,
and under the sun there was at least—an honest race !

My selections at Lamballe as noted are these : Charlonnier,
black Percheron—a mixed and fixed race, much crossed, Arab,
English, and Breton, and nearer blood than any other common
race; a remarkably compact horse, with a sweep of shoulder that
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made a strong back appear very short, this horse is round as
a beer-barrel, and of a real good sort, suited admirably for van
or omnibus. A corresponding mare should produce to a
thoroughbred horse an admirable trooper. A black Percheron
—we saw quite a troop of them—was as rare as a black swan;
all the best families are grey, but authority ordained a change
of colour, and, as breeding is costly, the breeder fell in with the
fashion; this took time, as it was said, with apparent truth,
horses do not change their skins as people do their chemises !
Make, the French say, the black to sell, the white to keep —
“ pour vous et pour la patrie.” Parfait, a white Percheron, with
the fine grey skin of the East, and there are many of them ;
this old horse realises his name, has perfect shapes, and is con-
sidered a typical horse of his admirable and world-famed race
—honnétes et laborieur—the horse of all work—le cheval @ tout
faire, d tout faire bien. Everywhere a winner, Parfail’s portrait
was published when he was exhibited at Paris. We did not see
him out, probably being old he was stiff. Danube, by the Rake, a
nice little short-legged English thoroughbred, well ealculated
to get half-bred stock out of country mares of size and substance.
Chéri, a bay half-bred Breton, four years old, greatly took my
fancy; a long, low horse, with substance and symmetry, breadth
of loin, bone, and firm flat legs, the appearance of underneath
length being gained by an admirable backward sweep of the
shoulders ; for any and every purpose an animal of a generally
good and very useful sort—exactly the equine target at which
Breton breeders should aim. Basque, by Trocadéro, a thorough-
bred, is an example of the vicious system, which also so un-
fortunately prevails in England, of breeding from fashion and
performance. It seems, from a list of victories hung near, that
Basque was a famous steeple-horse, the sum of whose winnings
amounted to some 230,000 francs, or 9,200l. in English money.
For all this, a velocipede of a beast like Basque is hardly the
sire to choose for getting half-bred horses in any country.
Lancastre, an old horse of 24 years, was pointed out to me as
a typical Normandy horse; he had the legs of a colt, with tendcns
clean as fiddlestrings; he was said to be of the finest Norman
strain, which I understood to be Nofeur blood. Sénégal, a half-
bred Norman, was worthy of observation as a nice horse for
all ordinary purposes. The other thoroughbred horses I re-
member are Marin by Sting, and Corlaix by Flying Cloud. If
I remember rightly, this last was considered the show horse—
and justly perhaps, for within himself he is a nice horse that
one would like to ride in the Park; but I may be excused
if, fresh from the grand exhibition of selected sires at Newcastle,
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and with them in my mind’s eye, I thought the thoroughbred
horses at Lamballe the least interesting section of that great stud.

It is only fair to observe, however, that the Ancien
Général-Directeur des Haras draws a beantiful and appreciative
portrait of the English thoroughbred horse, admiring ¢ the
plenitude of life to be seen in one of these masterpieces of
creation.” Pure English blood—wuild le mot ldché—is his best
factor, his first element; as for the dam—quant & la maman—
“intervention de papa et de maman "—** choose from the best,”
and “mariez entre euw les produits >— good blood knows not
how to lie!” There was a considerable range of dark iron-grey
Percheron horses, with white tails and manes—this dark colour
is said not to change with age to white; these dark horses are
avowedly kept to please the American taste and trade, very large
sums are paid for them, and they are greatly in demand. The
English Norfolk cobs of the heavy type are well adapted in
substance, shoulders, and legs to improve by amalgamation with
the native mares—to form a distinct race recognised officially
as Norfolk-Bretons. The Norfolks were introduced into France
in 1850, under the directorship of M. Gayot; he calls them
splendid, incomparable—his aim draught more than saddle.
 Le trotleur que je vise, entendons-nous bien, est cheval de trait,
non cheval de selle,” a draught-horse with a dash of blood.
I noticed the following Norfolks: Sir Richard, The General,
Old Times, Lord of the Manor, Sir Georges Wowmbell (sic),
Blackfireaway, Norfolk Hero. If these seven horses are not of
the very highest quality, they are useful animals, well adapted
and judiciously selected ; their feet appeared shapely and sound.
I have a note that there is a little wanting in the fore-ribs of
“ Sir Georges Wowmbell ” !

Not the least interesting episode of a most interesting day
were two stallion teams shown out in harness and admirably
driven; the coachmanship was really excellent. There is at
the Haras Du Pin a free school where instruction is given in
regard to coachmanship and every other detail relating to the
management of horses. We were sent to the station in a
break drawn by two magnificent stallions—Anglo-Normans, I
think—a pair of state or town carriage-horses, that left little or
nothing to be desired either in regard to shape, substance,
manners, or action.

One of the perfectly handy teams so shown out was of
lighter horses, three brown Bretons and one black roan Norman
half-bred, stallions ; the off leader had really remarkable, exten-
sive action, and all were shapely and well-matched good goers.

The second team, all chestnuts, were of & stronger kind of
Breton horse—cheval de poste—in characteristic and national
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posting harness, such as I have seen at Paris in the days of the
‘Empire, and perfect of its kind—the traces of black rope, the
horses’ tails twisted up and laced, with jingling bells, and, attached
to the bridle head-bands, fox-brushes for fly-lappers. The horses
were square-made, active, and altogether of a most generally use-
ful sort; with round, lofty, energetic action, and with a little
more freedom in going to get them away, these admirable horses
would have been absolutely perfect for everyday work in their
undulating native country, or for extraordinary exertions any-
where in the armed service of la Mere Patrie.

I took leave of my kind friends at Lamballe with many
expressions of appreciation and obligation ; and I have no doubt
the kindly feeling was mutual—indeed, I heard afterwards that
it was said in a letter from Lamballe that by the observations
and selections of the Englishmen they, the authorities, were—
the expression is untranslatable—* tout @ fuit épaté”! 1 then
and there fully determined to study further the influences of the
establishment which had interested and instructed me so much,
and generally to follow up the subject of horse-breeding in France.

On subsequent reflection I am strongly of opinion that a
Government Haras system is not adapted to our needs and re-
quirements: such an establishment in England would be killed
outright by scathing criticism. Indeed, the French themselves
say ! the English have the best Haras in the world—they belong
to private gentlemen! I have nothing but admiration and
appreciation to express in regard to the great establishment I
wag permitted to inspect; there was zeal and devotion, with
knowledge, resulting in success—that is to say, success estimated
by an outsider, and according to a French standard. Anyway,
we have in England—as regards our State and Society stallions
—one important lesson to learn from my kind friends; Mon-
sieur le Directeur and his subordinates are unwearying in their
successful determination to follow up and to be fully acquainted
with the produce of their two hundred sires, the growth of that
produce, its promise, and its achievement.

Some time afterwards the Comte de Carcaradec was so good
as to write to me from his Chéiteau de Kerivon, prés Lannion,
Cétes-du-Nord, telling me of the great horse fair to be held at
Morlaix on October 16— une des plus belles foires de Bretagne.”
He hospitably invited me to visit him at Kerivon, and promised
to accompany me to Morlaix : the Count was altogether a most
pleasing example of that international friendship which on every
account it is so desirable for all of us to cherish. There I was
introduced to the country gentlemen at the rural club, where,
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as in Scotland, all appeared kinsmen—* if not of kin, they were
at least most wondrous kind.”

To Kerivon and to Morlaix I travelled through a beautiful
and all undulating country, well wooded and timbered, and
variously and besutifully tinted by the effects of early autumn.
Hedges with hedgerow timber, and banks topped with fantastic
trees, lined out small grass fields full of cattle and sheep. There
was unfolded to me a panoramic view of picturesque beauty—
smiling pasture-lands, rocky ravines, rolling landes, wooded dells,
the sheen and the splash of the brawling upland torrent, and
everywhere the yellow broom, the plant of the country, the
genét, suggesting the badge and the name of our Royal Plan-
tagenets. Not far from Morlaix, at Roscoff, there is most splendid
early vegetable land at a fabulous annual rental, and well worthy
of & practical Englishman’s study. The editor of the recent
edition of Arthur Young's Travels in France calls Brittany
“ the grainery of France and the market-garden of England”
—1I do not exactly see the grainery, but I fully recognise and
desire to call attention to the English market-garden.

The considerable and increasing vegetable trade with Eng-
land has established a weekly communication to and fro between
Morlaix and Weymouth ; I understand the passenger accommo-
dation is not very good. Morlaix may be conveniently reached
also by St. Malo, and rail from thence, or from Havre by sea.
No horse or animal can be embarked in France without & certifi-
cate of soundness, which costs sixpence; the all-inclusive cost
of sending a horse from Morlaix to Cardiff was said to be some
forty-five shillings.
~ Wolves, until quite recently, were common in Brittany, but
civilisation and strychnine have improved them from off the
face of the earth, to the great regret of an ancient wiry little
old French baron, the premier chasseur of Brittany—at the
rural club I was presented to this celebrity. His hounds were
of & bloodhound cross, and he 