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ABSTRACT 

Th~ use of high-yielding varieties (HYV's) of wheat and rice has expanded 
sharply in the developing nations in recent ye3rs. This report reviews the 
development of these varieties and documents their yeady spread in statistical 
terms. Major emphasis is placed on semi-dwarf (1) wheat varieties developed at 
the International Maize and Wheat Improvement Center (CIMMYT) in Mexico, 
and (2) rice varieties developed in the Philippines :It the lnterMtiona! Rice 
Rese;lrch Institute (IRRI). 

Data Cover the 8-year pcriod from the 1965/66 crop year, when these 
v;lrieties C;lme into wide use, through 1972173. As of {972/73, the HYV wheat 
and rice area in non-Communist nations, excludi ng Mexico and Taiw~n, totaled 
;lbout BO.2 million acres (32.5 million hccures). Of this, about 41.6 million 
acres (16.B million ha} were wheat ;lnd 38.7 million acres (IS.7 million ha) 
were rice_ In addition, over;l million aCres of rice wefe found in Latin America 
(excluding Cuba)_ 

Nearly all of the HYV area was in Asia. Within Asia, over half of the HYV 
area was in India. Altogether, the HYV's accounted for nearly 35 percent of the 
total wheat area and 19.5 percent of the tocal rice area in non-Comrnunist Asia. 
Elsewhere, nearly 2.5 million acres of HYV wheat were phmtcd in North 
Africa, some HYV rice was b~ginning to be pl~nted in the rcm:tinder of Afric;!., 

KEY WORDS: Wheat, rice, green rcvolution, high.yielding varieties, seed, 
research, agricultural development, developing COUntries. 
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PREFACE 

This bulletin revises and expands a previous public;ltion, Imports and 
PlauUtlgs of High-Yielding Varieties of I\iIleat Qlld Rice ill tlie Less Developed 
N./tiOIlS, issued OIS FEDR-14 in February 1972 by the U.S. Department of 
Agriculturc (USDA) in coop~ration with the U.S. Agr.ncy for International 
Development (AID). Still earlier editions, cilrrying the same tide, were issued in 
J;l!Hlary 1971 and November 1969. 

The statistical portion of this edition covers the 8 crop years from 1965/66 
through 1972/73. The latter crop ye;tr preceded the world fertilizcr shortage­
the effects of which will not become ap parent unti! the J97 3/74 crop year. 
Data reported are based on in formation in hand as of April 1974. 

The bulle tin has been retitleJ to reflect the grtldual ch:tnge in emphasis 
wh!ch h:ts taken place since it WOI$ fiut issued. in itilily. statistics on seed 
imporls were an imporwnt component of the study. Over the yea rs, howcver, 
rela tively more material lIas been included on the origin and development of 
the high-yielding "'drieties (HYV 's). Import st:t tistics are still included, but aside 
from direct exports from Mexico and the Phil ippi lies, they are fr..gmentary. 

Compared with the previous ed ition, this version d iffcrs in scveral respects 
beyond the upilating of statistics. Cll~pt~rs I ~ nd II have been expanded 3nd 
I3rgely rewritten. In Chapter I, more is $.:l id about b<lsie biological charac­
terist ics. In Chapter [I, n new section has been added on the devc:lopmellt of 
high-yielding Italian wheat varieties. Both the wheat and rice sections have 
been enlarged to provide considerably mOTC genealogical data an the 
high-yielding varieties and their offspring. In Ch"'pter IV, new sections have 
been added on HYV's in Latin America and Africa. Ch:tpur V contains two 
new tables showing the proportion of rotal wh eat lind rice Rrea planted to 
HYV's over th e 8-ye:tr period. Finally, Chapter VI has been revised. 
Throughout, greater use has been made of metric units of measurement. 

As in the past, many individu als and orgal1i~a ti ons have cooperated in 
compiling the report. Among th ose of greatest help were USDA :tgricultural 
attaches :tnd researchers, AID food and agricul tu re ofrkers, international 
agricultural research ins titute staff memhen , and FAO (Food :md Agriculture 
Organill.ation of the United Nations) sciendsu. The exten t of their contri­
butions will become evident to tllOse reading the footnotes. 

While an attempt II1Is her .. made to make the report as acc"rate as 
poSSible. some errors Ilave undoubtedly gone undetected. I bear the r~pon$i. 
biliey. 

The funding for bodl my time 3nd publication costs was provided through 
tile Office of Agricu lture, Technical An ist:lOce Bureau, AID. 

- Dalla G. Dalrymple 

" 



. ; 

.1 
" • 

CONTENTS 

Summar), 

1. INTRODUCTION 

Background and Focus of the Report 

Characteristics and Sources of Data. 
Data Characteristics 
Data Sources . 

Some B ... sic Biological Characteristics 
Growing Seasons. . 
ReI.ation to Irrigation 
Major Rice Groups . 

U. ORIGIN AND DEVEWPMENT 

High-Yielding Wheat 
Japanese-American Roots 
Italian Varieties . 
Mexican Varieties 

High-Yielding Rice . 
Chinese Antecedents 
Japonica Varieties 
Japonica X Indica Crosses 
Indica Varieties . 

Ill. HIGH-YIELDING WHEAT VARIETIES 

Asia • • • • 
Afghal:istan 
Bangladesh. 
India. 

iii 

. ',. 

PIIS" 

1 

1 

2 

3 
4 

4 
S 

• 
7 

9 

9 
9 

10 
12 

1S 
15 ,. 1. 
17 

24 

25 
26 
27 
28 

,. 



Iran . 
Iraq . 
Jordan 
Lebanon 
Nepal 
Pakistan. 
Syria. 
Turkey 

Africa 
Algeria 
Morocco 
Tunisia . 

Additional Seed Import Data. 

IV. HIGH-YIELDING RICE VARIETlES 

&ia . 
Bangladesh . 
Burma . 
India . . 
Indonesia 
Korea (South) . 
Laos. 
Malaysia 
Nepal 
Pakistan. 
Philippines 
Sri Lanb 

Thailand 
Vietnam (South) 

Africa 

Latin America. 

Additional Seed Import Data, 

V. SUMMARY OF ESTIMATED AREA DATA 

TOIaI HYV Wheat and Rice Area 
Proportion of Total Area Devoted to HYV'$ . 

i, 

2' 
30 
31 
31 
32 
33 
34 
35 

37 
38 
39 
40 

41 

43 

44 
44 
46 
47 
49 
50 
51 
52 
53 
54 
55 
57 
59 
60 

61 

63 

65 

66 

66 
68 



Vl. APPENDIX: RICE IMPROVEMENT IN COMMUNlST NATlONS 73 

People's Republic of China 73 

North Vietnam 75 

Cuba. . . . 76 

v 



'." ' 

SUMMARY 

High-yielding grain v:lrieties are principally definet.l in terms of their genetic 
potential and genealogy. Most arc semi·dworf~ developed at what is now the 
!nternatiolllli Mllize and Wheat Improvement Center (CIMMYT) in Mexico and 
the !nternationll! Rice Resellrch Institute (IRRI) ill the Philippines. Some. 
however, arc the offspring of varieties developed (rom similnr ancestors ill 
other breeding programs. The most nototble is n group of Italian whe<lt vllrieties. 

Although this report emphasizes varieties popularized since the mid-1960's, 
th e ancestral toots of these nrieties are much older. Semi.dWOIrf wheats were 
noticed in ]~pOln in 1873. Early in the 20th Century, several of these varieties 
found their way to Italy where they were used tv breed improved varieties 
which later found wide use. Japanese breedeu also cro~scd their vOlrieties with 
several American types, ultimately -esulting in the release of a Norin variety in 
1935. II was brought to the United States in 1946, llgain crossed wilh some 
American varieties, and taken to Me:'(ieo in tllC e:trly 1950'.\. There the 
Norin·Brevor cross, in llddition to wme of Italian varieties, was used bv Dr. 
Normlll! Borlaug and his associates to develop thc well.known MexieOlIl 
varicties. 

Early-maturing rice vOlrieties were known in China ;jS eMly as 1,000 A.D. The 
present IRFj varieties appear to h::.ve origin:lted , ut Jeilst in part. in China. 
Taiwan, ,Illd Indonesia. The COmmon ancestor or the current JRRI varieties is 
Peta, which originated from a cross made between Chinese and Bangladesh 
varieties in lndonesia in 1941. Another ancestor of four of the JRRI varieties is 
thought to have gOlle from China to Taiwan seveT;; ] hundred years ago. The 
first widely adapted IRRI variety, lR:S, was relcased in November 1966. The 
most recent variety, IR·26, W<l.S released in November 1973. The newer varieties 
a.re being bred for improved resistOillce to insects ilnd diseases a$ wcll as betic I' 
COnsumer acceptance. 

In focusing on HYV's coming into widespread use since the mid.1960's the 
report docs not cover earlier waves of HYV's. The mOH obvious is the usc of 
HYV'$ in Mexico itself; by the laIC 1950's, over 90 percent of the Me.';;eOln 
whea.t area was planted to improved v.uietics. Thcse cllrly varieties were later 
replaced by the ~('mi-dwarfs. but we hOlve 110 St~tjslica l record of this process. 
Much (he same is true of Guatemala. Similarly, Taiwllll h.,~ :0 long history of 
improved rice varieties; none is included here. 

At the slime time, some varieties which arc perlHl!,s not in the high.yielding 
category arc included because it has not heen possibi.: to SOft (hem out from 
:lVailabJe stalinics. Data for HYV rice in Africa and Latin America arc skimpy, 
but some estimates are included for the latter regiol) for 1972173, 
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Crop Year 

1965/66 
1966/67 
1967/68 

1268/69 
1969/70 
1970/71 
1971/72 
1972/73 (prelim) 

1972/73 (prelim) 

Summary_HYV Wlle.,t ~'Id Rke Area in Non.Communist 
LOC's in Asia and Noni , A(rita 

9,300 
651,100 

4,123,400 
8,012,700 
8,845,100 

11,344,100 
14,083,600 
16,815,500' 

41,551,100' 

Rice 

HcetIJrt$ 

49,400 
1,034,300 

2,605,000 
4,706 ,000 
7,848,&00 

10,201,100 
13,443,400 
15,658,600 

Acre! 

38,692,000 

Total 

58,700 
1,6BJ,400 
6,728,400 

12,718,700 
16,693,900 
21,545,200 
27,537,000 
32,474,100 

80,243,100 

, Indudes Turkey ill 1971 /72 level, 

Ne vertheless, even with nUllErous limitations, Ihe data do show some clear 
upward trends (see SUmm<lry table). The area of both whear and rice has 

oonli "ued to expand at a steady rate. Preliminary d:Ha for 1972/73 reveal that 
the wheat area was 19.4 percent higher than 1971/72, while (he rice afl~a was 
16.5 percent higher. T he HYV whCil[ are .. continued slightly larger [han the 
HYV rice area. In addition to the ricc figures reported in the summary tabll!, 
roughly ano ther 429,600 hectares (1,061,400 acres) of rice were planted in 

Latin America, excluding Cuba (similar data art' not av"ilable for earlier years). 
HYV rice is being planted elsewhere in Africa, but detailed ~rea estim~tes are 
not yet avail~ble. 

Nearly aU reported HYVarea, dlercforc, is in Asi". If the Latin American 
rice figures are added to the total, Asia still accounts for about 94 percent of 
the HYy wheat area and over 98 percent of the HVV ricc a.rea. Within Asia, 
India was by far the leader for both bl,lins. accounting for abo ut 61 rerccnt of 
the total are;! of HYV wheat and 55 percent of the tot:ll ;"Irea of HYV rice ill 
Asia and North Africa. In the case of wheat in 1972/73, India was fallowed by 
Pakistan and then, at some distance, by Turkey, Algeria, Iraq, and Afghanistan. 
In the case of rice, the distribution was more eVen,with India followed by the 
Philippines. Indonesia, Bangladesh, South Vietnam, :and Pakistan. 

For Asia as a whole in 1972/73 (excludi ng Communist na lions, Japan, and 
brad), [he HVy's acCOUnted for about 3S percent of the to t,·. , wheat area 
and 20 percent of the total rice area. Among individual nations, the highest 
HYV proportions were as follows: 

- Wheat: Nepal (66 percent), Pakistan (55 percent), India (52 percent), and 
Lebanon (31 perCCllt). 

- Rice: Philippines (56 percent), P:lkistan (43 percent), Malay~ia (38 

percent), South Vietnam (32 percent), and India (25 percent). 
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Most coun tries continued to increase the HYV pwpottions at a steady ute; the 

ma'.n exception was Pakistan, which dropped off in 1972/73. 
The nte 01 HYV adoption may be expeCled to drop o U in some nations as 

the area suitable for HYV cultivation i~ used up. Few major nations may be 
expected to achieve Mexico's nearly comple te adoption because of a variety of 

~upply and. demand factors. 
The Appendix of this report provides a review of rice improvement in three 

Communist nations: People's Republic of China, North Vietnam, and Cuba. 
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!. INTRODUCTION 

The usc of high-yielding v:Hictics (HYV's) of wheat and rice has expanded 
sharply in the less developed countries (LDe's) in recent years. These varieties, 
along with critical inputs such as fertilizer and water control, have formed the 
basis for what is popularly known as the "gt"een revolution." This report will 
outline the development of these varieties and document the spread in their 
usc. 

BACKGROUND AND FOCUS OF THE REPORT 

While the green revolution is a recent phenomenon in the LOC's, 
high-y idding varieties are not new. Crop \-arietics have been SC'lccred for yield 
performance for many centuries in many countries. A vast number of wheat 
and rice varieties have probably, over time. been classified as high-yielding_ 

The distinguuh ing characteristic of the )Ugh-yielding varieties described here 
i$ their responsiveness to fertilizer. Added fenilher is reflected in added crop 
yields, not vegetative growth of the stems, due to a semi-dwarf or dWllrfing 
genetic characteristic. The varieties are also usu~y early ripening. 

While these biological cnatacteristics are not new (early·ripening rice was 
known in the People's Republic of China as early as 1000 A.D. and dwarf 
wheat was grown in J apan in 1873), their combination with fertilizer and a 
package of management practices that can be, and is, used in the leu developed 
nations is a fairly recent happening. 

Accordingly, this report will emphasize what is historically the most recent, 
and probably the most significant, wave of high-yielding, semi-dwarf varieties. 
This wave began in the early to mid-1960's and has continued through the 
present. ·It ongmates from two international agricultural research 
programs-first with wheat in Mexico by Dr. Norman Bodaug and as ~ociates 
(subsequent!y gTOuped at the International Maile and Wheat Improvement 
Cenrer-CIMMYT), and then with rice in the Philippines at the International 
Rice Research Institute (IRRI). 

Chapter II will outline basic facts concerning the origin of the current 
HYV's, noting genetic interrelations 3mong them. Chapters Ill, IV, ;md V will 
estimate acreages of HYV's planted or h:ilfvested in individ ual cOlUltries, by 
crop yeus, between 1965/66 and 1972/73 (somc preliminuy enimates ror 
1973/74 are .. Iso included). Scattered data on seed imports are also included 
where available. The main focus is non-Communist nations, but rice 
improvemen t in three Communist LOC's is outlined in an Appendi.x. 

1 



acarly there is much other potentially useful statisticaJ inform_tion and 
analysis about the HYV's which is not included in this report, No attempt is 
made to go beyond area dala and to estimate yields and production. I Nor is 
any attempt made to discuss the effects and implications of the high-yielding 
varieties within the con[ex[ of the "green revolution" (much literature is 
available on this subject,' including a recent paper by the author~). Rather, the 
purpose of eM'S report is to provide;;. historical and statistical base for policy 
analysis and other research. 

CHARACTERISTICS AND SOURCES OF DATA 

Even though the statistical data focus only on H'tV area md seed imports, 
they oue not without definitional complexities. The more general 
characteristics, problems, and sources of data will be outlined here; more 
specific details will be found in the footnotes in ch.lpters m and IV. 

'Comprehensille yield and ploduction utimates for whe;at, based On ;lIte;, dOlt;! presented 
in earlier versions of th is r"port, ar~ provided by Sheldon K. Tau in High_ Yiddinz VarielieJ 
of "'heat in Dneloping Natiol1S, US. Department of Agriculture. Economic Re:;earch 
Service, ERS.F'oreign 322, Sept ... mbu 1971,40 pp . 

• Sec, for example: Dana G. I);lrymp[e, Tecnnolog,"011 ChOl>lge in Az,kulr"u: Effects 
OInd Implications for the Deue/oping Ntltion1, U.s. De~rtment of Agriculture, Foreign 
Agricultural Service, April 1969, 82 pp.: Clifton R. Whuton Jr., ''The Green Revolution: 
Cornucopia Ot Pandora'S Box?" Foreign Affalrl, April 1969, pp. 472-473: Joseph w. 
Willett, T" t Impact of New Cra;" Varieties il! Alia, U.S. Dep~rtmcnt of Agriculture, 
E.:.:onomk Re~earch Service, ERS.Forcign 275, July 1969, 26 pp.: Lester R. Brown, Seeds 
of Change, Pracger, 1970 20S pp.: Walter P. Falcon, "The Gre ... n Revolution: Generations 
of Problems," Amen'can J01<rnal of Agdcultu,aI Economics, D~ccmbc[ 1970, pp. 698.710; 
F. F. Hill and Lowell S. Hardin, "Crop Production Su,ce!J~a and Emerging P,.oblem. in 
Developing Countries," in Some Issues Emerging from Recent Breakthroughs ill Food 
Production led. by K. L. Turk). New York St~tf;! Collegc of Agriculture, Cornell 
University, 1971 pp. 3·29: Francine R. Frankel, IndIQ's Creen Revolution: Economic 
Clli'ls and Palilical Costs, Princeron University Press, 1971. 232 pp.: Zubeida M. Ahmad, 
"The Social and Economic Implications oEthe Green ReVOlutIon in Asia," I'ltematio>Jal 
LAbor Rev;ew, January 1972. pp. 9-34; RlIndolph Bathr, ''The Economic Con!;equenccs 
of the Green Revolution in Asia," in Rice, Science, andMa'l , International Rice Re!;ear.:h 
'nltitute, April 1972, Fp. 115-126; Clive Bell, ''The Acquisition o( Agricultural 
Technology; In Determinants and E((ec($," The JoumtJ! of Develop''''?>!t Studies, Octobet 
1972. pp.123·159:and T. T. Polenun and D. K. Freebnim (cds.). Food, Population and 
Employment: The Impact of lite Green RevolUtion, Praeger 1973,272 pp. A In;Immolh 
study is nearing completion by die Uni ted Nat ions Research Institute for Social 
Dt:velopmcnt. Geneva. 

~Dana G. Dalrymple and William I. Jones, "Evaluuing the Green Revolution," 
presented at the jaint meeting of the AmeriCan AUOdation of Science and the Consejo 
Nac'!;>n,,! de Cicncia y Tcchnolllgla, Muico Cily, June 197 J, 8(1 pp. (Br;~f1y summartted in 
Scicncf rmd PHbUc AJfairs, OClober 1973, pp. 50-51; fO be ~~i$cd (or publication.} 
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DATA CHARAcrEruSTICS 

Since the data covers the period from the mid t 960's to the present, 
countries with luge ilreas planted to improved v3ricties prior to chis time-such 
as Mc:.:icQ,4 Guatenl<lla,s Taiwan,6 and Sri Lallka (formerly Ceylon)' -are not 
covered except for footnote reference. On the other hand, the progeny of 
some varieties developed during these earlier years may be' included. 

while the report w:ill emphasize varieties devdoped at lRRI and CIMMYT, it 
will also include others, particularly descendents of the lRRJ and CIMMYT 
varieties which have been developed in national programs. Another smaller 
group consists of previously developed varieties distributed by these centers 
(IRRf. for instance, provided Taichung Native 1 rice to India ill 1964).9 The 
wheat section will also indude Italian varieties in the Mediterranean region 
which share some of the same characteristic~ of the Mexican varieties and 
appear to be descendents of J ap:mesc varieties. 

While the wheat varieties have the potential to produce considerably man: 

than local varieties- two to three times as much as local varielies in the case of 
wheat and up to twice as much in the COise of rice-this is seldom fully rea lized. 
The reasons gener.ally center .about poor water control. 13,..k of fertilizer. and 
uudequate weed and pest control. Where these problems are critic;tl, the HYV's 
may produce no more, or even less than, local varieties. The dassification. 
therefore, is on the basis of yield potential. rather than actual OUtput. 

Even so, the report will inadvertently include some variedes which might 
not be considered high-yielding bec~use national data generally are not broken 
down by specific variety; it is necessary to accept whatever definition of 
hib,,-yielding varieties was used. The lndi;m data, for instance, include a locany 
developed rice, ADT_27.

9 The same is true of the Philippines 10 and several 

• Although the proportion of wheat area planted to improved varieties went over 90 
percent ill 1957, these varieties were not semi-dwarfs; semi.dw~t(s were not introduced 
LlIltU 1962. We have no statistic~ on the annual increment In area planted to the 
semi-dwarfs. Total Mexican wheat area in recent year.! has averaged as follow$: 1965-69, 
1,856,000 acres (/51.000 hal; and 1970-73, 1,702.000 acres (689,000 hal. Further details 
arc provided in Chapter 11 . 

$Stakman, et al., writing in the mid.1960's, stated that " ... for more :hall a decade the 
entire aereage of wheat in Guatemala has been sown 10 Mexican.bred vadeties." These 
yatielie~ were also used in Colombia and Chile. For detan" sec E. C. Sf~kman. Rkhard 
Bradfield, and P. C. Mangcbdorf, Campaigns Aga;",( !fungor. Belklup ['reS! of H;trv~rd 
Univeulty PreSll, 1967, pp. 268·272 (quote from p. 'l68). 

'The }apane1C initiMcd rice brccdim, work in T;tiwan r.ul)' in the eelullry. Further 
details will be provided in Chapter H. 

'The leading local variCty is H·4 , which was dcveioped in '.hll earl)' 1950's. 
lB. P. Pal, "Modcrn Rice Reso:arch in India and.lts Impact," Rice, Science, tl>ld Ma". 

IRRJ , 1972, p. 92. 

f ADT·27 wu the best known product of a joint prognm conducttd by the Indian 
Council o( Agricultural Research and the Food and Ajp"icullurc Organization. The Mahsuri 
variety was developed a.t the same time in Mal;tYiia. (For background, 5Ce Gave Harnbidge, 
nl~ Story Qf FAD, Van Nostrand, 1955, pp. 145-148.) 

10 The BP( series (which includcs BPI-7(i) wa.s developed by the Bureau of Plant 
Indult ry of the Philippinc GovernmcJlt. 

3 
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OdlC:r COuntries. Where the exact varietal composition is kllO
wn

, it is presented in a footnote. 

The data COver only commercial pla'Hing~; no attempt has been made to 
summarize the area planted for research pUfp?ses. Thus, many COuntries other 
thom thOSe listed mOlY have HYV's under ten ... and may even have mov!!d into commercial production. 

DATA SOURCES 

Data on area and seed imports generally come from different SOurces. Most 
~re unpublished. They apply, as far 11$ possible, to July-to-June crop year 
plantings, although harve ... ted area is reported in a few cases, and is so noted.

11 
The area information is largely based on reports submitted by AID country 

missions or U.S. agricultur<lJ arc<lches. These d<lta, in turn, Were Usually 
obtained from official reports or estimates by the COUntries themselves. The 
national systems for collecting this inform.atio

ll 
may not, in many cases, be 

very advanced. While the data have been checked as far as possible, there is 
really 110 good way of knOWing how aCCUrate they .are. Therefore, they should be reg-.nded as only apprOximate. 12 

The seed figu res are bdieved to be relatively aCCurllte, but quite incomplete 
except fOf unusually large shipmt:nts from Mexico and the Philippines. 
Virtually all of the statistics on Philippine rice exports were provided by IRRI. 

SOME BASIC BIOLOGICAL CHARACTERISTICS 

The basic biolOgical characteristic of the high-yielding varieties is their 
responsiveness to fertilizer. This feature is made Possible by their dwarf or 
semi-dwarf growth habit. But some other biological features are also important, 
two of the mo ... t significant being growing season and reIationslJip to W.lter supply. 

Rices arc of two major typeS-indica and japonica. Knowledge of the 
characteristics of each type is helpful in understanding breeding dforts described in Chapter 11. 

"This process is no! ...,ry precise and is subjeq to error, parl icul:.rly Whete <:rap sc~S<)ns, such;,s Ihe ~us (spring-summer J rice crop in Bang!ade'h. CUt across the .. boYe time 
period. The usiKnmcnr of SOme crops ro specific trap year, may, therefore, bc open to question. 

,. The harvcsting period follows the pI..nting dare by at le,1,u J months, creating 
further difficulties in m~king" consistent claSSification by crop years. 
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It is also useful to recognize that wheat is basically .l (empe~te and 
semi-tropical crep, while various types of rices may he grown in regions ranging 
from the warmer temperate ~Ofles to the tropics. In each case, the normal T.loge 

can be I':xtcr.ded somewhat by breeding efforts and cultural practices. 

GROWING SEASONS 

Both the Mexican-type wheats and IRRI-rypc rices have some flexibility 
with respect to planting date in the developing nations . That is, they may be 
grown if: the dry winter season and wet summer season. There arc, however, 
some differences between the two crops. 

Wheat. Wheat is basically of two types, winter and spring. Botanically, the 
Mexican varieties are spring wheats (i.e., planted in th-: spring and harvested in 
late summer). Where winters are mild, spring wheats may, like winter wheats, be 
planted in the fall and harvested ill the spdng. This practice is enhanced by the 
photoperiod insensitive nature of the Mexican wheats. The wincer culture of 
spring wheats is generally utilized in the less deve loped na[jons in warm re­
gions. ]3 In some regions where there is :l heavy summer monsoon, culture of 
Mexican varieties may be largely limited to the winter season. 

Rice. The wet summer season is the traditional period for rice culture. 
Where irrigation or sufficient rainfall is :l.vailablc in tropic;!1 areas, ricc may also 
be grown during the winter months. In fact, in many arens, the JR Rf-type rices 
are more responsive to nitrogen fertilizers and produce higher yields 
during the dry winter months when high solar radi:ltion prcv:lils. 14 Significant 
qua.ntities of the HYV's are planted during this period in some countries. l5 

In addition, the photoperiod insensitivity of the HYV's usually shortens 
their growing period. 16 Tnis, in turn, may facilitate multiple cropping.17 

IJ In Turkey, it is possible to p!ant Mexican v;lriuies dudng the winter in the southern 
coastal ;llea~, but it is necessary to use winter wheat variet!es in the cold, dry An;ltolian 
Platuu. 

lOT. T. Chang, "The Genetic Bash of Wide AdaptabUity and Yitlding Ability of Ri~e 
Varieties in the TrOpics," Intemational Rice Ccmm;S$iou Ntwdrtter, 1967 (Vol. 16, No. 
4), PI" 4·12. Most LOC's have low pOlential photo$ynthuh values in the wet 1ummer 
months Dec,/,use of doud ceyer; this is one ruson why !ummel rice yie!d, arc relativdy 
low in many LDC's Oen-Ju Charlg, "Potential Photosynthuis and Crop Productivity," 
Allnals of tire As.wciotioll of AmfflC"" CeORropher$, March 1910, p. 98). 

'$During the 1912/73 !\Cawn, the following proporcion$ of HYV area were planted in 
the winter: Bangladesh , 42 percent; Indonesia, J) ptrcent: Ceylon, 53 percent; and 
~land, 57 percent (based on footnotes to country rab!es in Chapter IV). 

"The ntenc to which this is true depe'"ls on the sped'!e variety, 10060n, and crop 
$Cuon. In the mOle heavily pla.nled areas of Asb, the improved variedes mature in 125 
and lJS days durin!; the wet season, some 5 to 60 days sooner Ihan tradilion2l vuieties 
(Palman S 79 maturu in 115 days in the Pun~b slate of India). There are i feweKceprions 
associated with low temperatures arid long day~; during tht iU, ($ummer) season 
in Bangladesh, for enmple, some indigerlou) varieTlu may m'turc (aster than 
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RELATION TO m .. RJGATION'8 

High-y ielding types of bo th whellt a nd ricc tend to be r~ise[l under irrigated 
condi tio ns. Sincc the hi!;"l-yield potentiu l of the varieties is achieved by 
applying inputs £uch as fertili2;er, ~Il added cost is involved. whell water 

control - both supply and drainage _ is inade!,)untc or lIJlrc!iable. tht: added risk 

d i ~ eourages tht: use of these and other inputs, ~nd thus rduces or eliminates 
the ;Idvllntagc of the varieties, 

Both the quality of irrigation systems and th(' need ror irrigation vary 

widely in the developing nations. Irrigatio n systems range from virtua!ly 

complete year-round supply to occasional supplement:ltion of r~infan, Most 

commonly, tht: systt:llls supplement rainfall during the wet season and service 
only ~ limited lIrea during the dry seaso n, High.yielding Yarieties do not require 

more wattr than local v;lrieties in a physiological sensei in fact, because of higher 

yields and shorter growing periods, they may actually usc less per unit of 

prod uct, Bu t , as noted above, th e attai nment of the full pore n ti:ll of the HYV's 

without undue risk requires a n assured water supp ly, This inueases the d elnand 
for wOlter. 19 

Wheat and rice water requirements V:lry sha rp ly. R ice, whic h is I:lrgely 
grown under nooded or paddy cond itions, requires much more w:lter per uni t 

o f land than wlleat-oyer th ree t imes;J.$ much under some I nd ian conditions.w 

Thes, r ice i, most often ruised in monsoon ~reas and whcilt in dle d rier 

cJimalcs. Simil:lrl y , rice is more oftcn grown during tile we~ sc~so n and wheat 

during the dry season . In some instances, w here growing seasons permit, they 
arc 3ble to follow e:lch other in multiple cropping rot~tions,21 

Wheut. About 2/3 of th e high-yielding wheat varieties arc raised under 
irrigated conditions, principally in India a nd Pakistan,12 Some important 

regions, however, such as north A fr ic3 and the barani (rainfed) area of 

P:lkist,lIl, receive little, if any, irrigation.13 Even without irrigation, yields of 

Jlt.!! or IR·20. (Letter frolll T, T. Ch~ng, JRRJ, October 25,1973: far detrri ls se~ Chang 
nnd n. S, Vergar;l, "Eculogk~l and Gcnctic ASIX>CtS or rhatojleriod~ellsitivity ~nd 
Tllerlllo."cnsitivity ill Relation to the Rcgiomd Ad~pt;lbttity af Rice V.1Tictics," JiliN' 
Iwl/emlll /{iu (;"mmissiOIl Nerl'Sl~ ll~r, June 1')71.) 
"We~l th er 'llld watcr supply permitting. Tbe Sillne IlIny be !rue of wheut. l'"o r more 

inforlnarioll on multiple cropping, see D:iIlU G. Dalrymple. SHr~c>, ?f Urdriple Cropp;ng ;n 
L.!t~ DcvdopeJ No/jolls, EWllomic Rt'.SCarcb Service. U.S. Dep;ltcn".:ut of A&'lcululrc (;n 
tOOp~'T~ cioll wilh AID), F AER No, 91. October 1971. 108 pp. 
"Or~. Ralluoljlh B~rke. lind T. T, Ch~ngof IR.R f wcrc a rhclp in pr<:puring tilis sccriun, 
1Pln c(onomie parlance, the HVV's may mist the onilrgin~ 1 v~ l ue product (mvp) of 

wa:er. This illtrcoosc, however, m~ )' be of little pt:'lct ical v~Juc where added irr ig.u ion w:otcr 
is not :lv.:I iL,hlc, 3S is often the case in c~n:ol irri!;ltcd regiOIlS. On the other hand, Ih" higher 
mvp m~y nilLlulate tubcwell installation or the purch;[sc of tubcwel1 water. 

~Seorcrnl rererCnCC$ as sUllimarized by D~lrYllip le, op.cil., p. 31. 
"Jbid., pp,65, 71, 75, 78, 95;CIAlMYTAmrrr"i Rcporl, 1972, p. 46 {ref. (0 Ind ia). 
nLcuer (COlli 0 011 Win kellll~nn, CIMMVT eeollallli~t (citing estllnate by R. Clenn 

Anderson of CIMMVT), February 4, 1974: letter fro m Anderson, Fcbruary ", 1974. 
1JSce, (or example: Malcolm J. Purvis, "The New V~ri~lits Under Dryland Conditions; 

McxicJl1 Wheats ill Tunisia," American jor<rlwl of AgricullrrrolliCOlioltlics, Fcbru~ry 1973, 
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the HYV's arc often SUp<nor to local varieties. Consequcndy, increased 
attencion is being given to developing increased dtougla.resisunt wheat .. ~ vanetles. 

Rice. At present the high-yielding rice v:trictic$ :lrc largely h'Town in irrigated 
OltCas. About 20 percent of til!! ricc land in South arId Southeast Asi.! falls into 

the irrigated c<ltcgory. Another 50 percent is rllinfcd Jowr~nd, 20 percent is 
rOlinfcd uplnnd, ;lnd 10 percent i~ deep watcr.'s HYV's cOIn be raised in the 
rain fed lowland arens, but the rainfall unccrtllinty means [h;1.[ yields may be 
only slightly higher. Knowledge of ti,e performance of high.yielding varieties 
under upl:!nd conditions is limited. Obviously rhe USUIl! sem i-dwarf and dW;lrf 
vOIrictics do not do well under decp water co nditions. 26 

The present HYV'~ vary in their toler~nee to suro lus or deficit water. 
PI,ilippine r.1rmcrs, for cx,unple, discovered thllt olle v~ricty (lR+5) was able to 
recover from early drought, and the variety was sprcading rapidly in that 
country's rainfed arcas until it was struck down by vjru5 in 1971. Thlli farme r5 
found that the first Iligh-yicldingThlli vllrietics (RO I alld RDJ) wcre too short 
to be planted in the wet $Cason in areas subjeer to flooding. The mo~. recent 
Thai release (RDS) is 50 percent tOiller than the earlier reblscs, an~ should be 
acceptllble over a much wider area. 

Rcse.:trch workers a t I RRI and d5Cwilerc arc attempting to develop varieties 
which will bet.er withstand the drought cOllditions associ.:ttr.d. with upland and 
rainfed lowbnd ricc production,27 or the deep w:tter and poor drai nage 
conditions in dIe low.lying areas of major rivet dcJeas,18 

MAJOR RICE GROUPs29 

There arc two major groups of rice varieties: iudiea and japonica. They have 
quite different characteristics. 30 

pp. 54·57; R. I. Roell;'l, "A Micro.E~oIlO Uli c An~lyai$ of S r n"lIho ld ~r Respon~c to 
Hillh.Yielding V.1ricries or WhC~t in Wen Puki$t~Il," Michig;", State Ullivcr~lcy, Dept. of 
Agriculrur~1 Economics, Ph.D. duse.ration, 1971. 

"Onc :J.pr'o~ch being used ~[ CIMMYT is to cross sprinG whcat with winter wheat, 
which h3S grc~[cr drollght tolerance. 

H Randolph Barker and M3ha. Mang~h:J.s, "EllvirOllrnCl1t~1 ~nd Other F~ctots Influencing 
the Pcc(ormancc of New High.Yielding Varieties o( WhC~,t ~nd Rice in Asi" ... Proceedings 
o( tire Fcm'teenth ImcmraliollQI Q"'fr, clr<:c of Agricultural feol/omit/t, 1971, p. 399 . 

.. For a more det3;kd discuniou o( these "':Hle,S, sec Randolph Barker, "The 
E

v
oh.ltioll.1ry Nature or the New Rke Technology," 1'00,/ R.''$e(f'ch '''stit''te Studies, Vot 

X, No.2, 1')71, pp. 119.121. 

"For details, sec 17.c IRRI Ammal Re,IOrt jo, 1'l7J, In I?rocc.~$. 
"For deuils, sec fl. R... J3ck$on,.., uf., "ilreeding Rice (or I)cep-W~ter A,e.u ," U.iet' 

JI,r,.,Ir""Jt. 1972.IIt1l1, I'P. 517.518. 

n Dr. T. T. eh,,,,&" of IRR I wa. o r (:l"c:lt help in the pr.:p:uuion or Ihu seedor!. 
""See T~bne Matsoo,Rice QJld Ric,. Ctlll;~QI;Q" ill jU!"JII, Jnstitute o( Ad3n Ecol1omic Arf~irs, Tokyo, 19(iJ, pp. 9.25. 
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Indica is the major group grown throughout South and Southeast Asia and 
in most utas of the People's Republic of China. The majority of indica 
varieties raised in the monsoon tropics have evolved from combined natural 
and human selection processes. They ifC wetl adapted to conditions of low soil 
(erdity , uncertairl weather, and poor water contro!. Most indica ... have 
resistance to endemic diseases and insects and compete well with weeds. 
They also have the dry cooking Ch.;ilTllctcriHlcs preferred by COnsumers in 
tropical and sub-tropical areas. But the features that enable the tropical types 
of indica ... to survive-tall and high [iHering p]:lnrs, l;lte maturity, long drooping 
leaves, etc.-also provide the basis for thek wC3kness under modern agricultural 
practices. Improved fertilization, for instancc, will lead mainly to vegctative 
growth and lodging rather than significolntiy in crc:lsed yield. 

Japonica varieties are widely distribUted in different areas of the temperate 
zone. The varieties .!volved more recently than the indieas and arc the result of 
an intensive human selection process. In comparison with the indicas, they 
have darker and more upright leaves, a shorter and seiHer stalk, e ... rlier 
maturity, and more thrifty veget:aive growth. Japonicas respond well to 
improved cultural practices-espcci ... Uy ferc ili:r.er- and are more resistant (0 

lodging. As :I result, yields arc considerably higher than for the inrJic ... s. 
Japonicas are not.llowever. well adapted for tile traditional cultural practices in 
tropical Asia; among oth er things, (1) the varieties require precise wa:er, weed, 
and insect control; (2) most are susceptible to the virus diseases of the tropics; 
(3) som e react te the high temperature during early growth stage by flowering 
too early; (4) they lack the grain dormancy needed ill the monsoon season; and 
(5) the gra.ins have a sticky cooking guality not desired by consumers. 

Brcedir.g efforts, to be outlined in the next ch~pter, have centered about 
improvi;lg each of these types as well as to develop japonica ~nd indica crosses. 
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" ORIGIN .AND DEVELOPMENT 

The orlgm and development of the varieties reported in this bulletin arc 
considerably more involved than their classification ;as semi-dwarf Mexican 

wheats and IRRI rice varieties might $uggest.! 

HIGH-YIELDING WHEAT 

The wheat vaneties discussed here are descendents of Japanese, American, 
ar,d Italian varieties and breeding efforts. 

JAPANESE-AMERICAN ROOTS 

Japan has had a long i1istmy in the development of dwarf wheat. In 1873, 
Horace Capron, former u.s. Commissioner of Agriculture who headed an 
agricultural advisory group to Japan, wrote t hat "the Japanese farmers have 
brought the art of dwarfing to perfection." He noted that "the wheat stalk 
seldom grows higher than 2 feet. and often r,(')t more rhnn 20 inches." The 
held was short but heavy. The Japanese claimed th 3t the straw had been so 
shortened "that no matter how much manure is used it wi!! not grow longer, 
bur rather the length of the wheat-he:td is incre:ued." Capron noted that "on 
the richest soils and with the heaviest yield s, the wheat stalks never fall down 
and lodge. ,,1-

The Japanese crossed one such variety, Daruma, with a strain of the 
American soft red winter variety, Fultz, in 1917, producing a strain known as 

'The re~dcr dL'>;lring more technical dcui! than is providC{j in this d"'pler may wish to 
c.onsult D. S. Alhw:i1, "Seinidwarf Rice and Whc:lt ~nd Glowl Food Needs," T1,,~ 
Quatletly RClJww of lJiology , March 1971, pp. J ·34. 

"Horace C:>pron, "A!;I'icultulc in J ap;.n," Reporl of III, Commissioller of Agticuillfre 
for ,fie Year 187J, Wa!.hington, 1874 , p. 369. Jap:tllc5\: whC3ts welc abo described in: rhe 
Cllfa/ogue MetJuxliqlU's C/ SYllonymiquedcs Ffomellls, L. de Vi!morin, P:tris, 1889, 1895; 
and in "Sle Preeoee du Japon," Let Meilleurs DIes: ~scriplil'ln el Cu/I"'e ,/er Pri,lciples 
Varie/CoS de Fromell", H. Vilmorin·AndriclIx & Co., Paris, undJteJ (dice! in a letter from 
A. Br~l1dolini, l'1ant Production and Prolc~lion Division, FAO, Rorne, Marc!' 8, 1974) . 
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Fultt-Oaruma. This strain wu, in tum, crossed with the American hard red 

winter V.lriC'ty Turkey Red in 1924 and led [0 a number of different types. One 
of these was Iliter known as Norin 10; it was registered and rdeued to J.apane~e 
f:mners in 1935.

3 
The Japanese varieties, in turn, were used in br<!eding 

programs, first in Italy and then in the United States "nJ Mexico. 

ITALIAN VARIETIES4 

In 1911, seed from some of the lihOrt-straw, early maturing)apilllC'liC wile;![ 
varieties was acquired by Dr. Ingegnoli, an !tali:!n flower seed producer, dUring 
a ttip to ]ap.".l. He, in turn, provided the wheat seed to Na2areno Strampelli at 

the Royal Wheat Growing Experimental Station at Rieci. Strampelli started 
using the Japanese varieties in his breeding programs in 1912.5 

Strampdli was interested in deVeloping wheat plants which would be hoth 
earl.,. ripenin~ and resisunt to fadging . .Early ripenin~ was desired to 
inCteOlS,", re ... is tance to blast or "Slreua" (wilting under hot wind stress) and 
ruUs, and to facilit.ate cropping. Re.s.inance to lodgjng, obtained through shorter 
and thicker Uem.s., WOI.s. desired so fertiliter applications could be increased. 
These goals (aside from re.s.istance [0 "streUa") were very similar to those of 
later breeding prOgram5 and seem to have been largely accomplished.

6 

J L. P. Reitz and S. C. S~!mon, "Origin, History , and the Use o(Nor!n 10 Wheat," Crop 
SCience, November.December 1969 (Vo!. 8, No.6), pp. 686.689.11 Is not known ex~ct!y 
how Fultz and Turkey Red got to ]~pan , but Fultz arrived bofore 1892. Fultz was f;;'st 
selecled in Pennsylvania in 1862 ilnd could have been introduced by the Capron Miuion 
during the tarly 1870's. Turkey Red, better known as Turkey, was irmodu~ed in Kanu.s in 
1874 by a group of RUssian Mennonites; it later became the leading U.s, variety, For 
details On Fllitz and Turkey, see: ], A, Clark '"~ al., Cl<JSrIjlcation of Aml!'r;c,," WlleDt 
Varil1fj"s, u.s. Deparlmcnc of Agricllltllro~, BUlletin No. 1074, Novem~r 1922, pp. 83-8S, 
144·)47; and K. S. QuiSl:nberry an<! L, p, Reit:r., "Turkcy Whu.t: The Cornerstone o(an 
Empire," Agricl4ltllr4i History, ] anuuy 197;, pp, 98-114, 

·This Kerion dl!'vcloped out of brief mendon of the Italian whl!'us in Rl!'in ami 
Salmon, QP, e/I., p. 688. Valuable auisullcl!' Will provided by Dr. Reiu as wdl .IS by: A. 
Bnndolini,op cit.; and Alu~ndro Bozzini, Director, Llboratorio pcr Ie Applica:r.iolli in 
Avriculturl, Centro di Siudi Nucleari dr ib Casaccia, Rome, 

'Lellers (rom Bonini, op cit., December S, 1913, February S, 1974. In 1922, 
ScrampeUi moved to ''Tilt' National in!tiltJte o( Genetics U Related ( 0 the Cultivation of 
Cerub" in Rome. Biogr;o:rmical material on Str~mpc!Ji is provided in Na~'cno St,amptlli, 
Socict:.& PlocnnOl Ptoduttori Sl!'menti, Ramo £ditor:bJe Degll Agrlcoitori, Rome, 1966, 44 pp. 

·Naureno Strampelli, Ea,ly Ripl!'l1inll Whl!'ats alld the Aduanu 0/ Italian Wheat 
Production, TipografJa Failli, Rome, 1933, pp. 5.7. 
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Of the several Jap:.mese varie ties used by Strampelli, Akagomuglli ap?eared 
to be the most important. In 1913 it was crossed with Wilhelmi na T.u-we X 
Rieti (a cross involving Dutch and Italian varieties origi nally made in 1906), 
producing two lines: (I) m. 67 and (2) 21 ar. The former produced Villa Glori 
(1 91 8) among other well known varieties. The lalter produced, among others, 
Ardito (1916) and Mentana (1918).1 

Ardito was the first variety to attain wide use. It had short straw (70-80 
cm.) and early-maturing ch:lracteristics. By 1926, it accounted for nearly all of 
the 50r,000 hectares (1,240,000 acres) pbnted to early maturing varieties in 
haly. B Ardito was also grown in other areas of the world and became one of 
the progenitors of improved Argentine varieties and of the Russian winter 
vuiety Bezost2ya.9 

Mentana was the second major variety. It ciiffered from Ardito in that it had 
earlier maturity and a longer stem (90-100 em.). Mentana attained 
international popularity due to its r~sistance to yellow· rUsts. Its genetic traits 
were bred into Frontana (Brazil) and Kentilna (Mexico).10 Mentanil was also 
one of three varieties which played a key role in the Mexican wheat breeding 
program in the 1940'S~1 

As a result of a wheat campaign in hOlly, an estimated 1.261,000 hectues 
(3.116,{JOO acres) of eArly wl1Qts were grown by 1932. This represented 25.4 
percent of the tobl wheat areOl. The early wheilts. mainly Mentana and Villa 
Glori, were particularly concentrated in the northern provinces. It 

The typical varieties raised d uring the 1930's (such as Mentana) were taller 
than those used in the 1920's (iuch u Ardito). Subsequenr breeding efforts 
placed increased emphasis on breeding a shorter stem, and the height of most 
v;l ri eties ranges from 65 to 85 em. I] Some varieties have a stalk length of Ics.~ 
than 40 cm. 14 

'OriSini, Svi/uppi, Lavon· c RisulttJti, htituto N~dona!c di Genetka per ]a 

Cerealicoltura in Rom .. , Rome, 1932, pp. 91, 92, 99·101, ~ppendix. (.'\(;tual release datcJ 
for farm use Were 4 or 5 years hiter than noted here.) 

'SrrampeUi,op. cit., p. 11, maps and rable$. 

I LeHers from: R. GleIm Anderson, International Maile and Wheat Improvement 
Center, Odob.:r 19, 1973; Brandolini, 0p. cit., March 8, [974; Nicola., Saukseu nnd J. 
Vallega, m NruQ.eno Slrampdii, op. cit., pp. 30, 43. (TIM:: (ull pedigrce of lk:r.ostaya 1 I~ 
p:uvided in C!.~"llmp,ovemel1t ""d P,od"etioll, Inrormadon Oulletin, NC3r East Pr(ljcet, 
FAO, 1971, No. 2·3.) 

'~flonini, op. cit., 8randolini,op. cit. 

IINorm3.1l E. Borlaug, "Wheat Breed ing ~nd Its l mp~el on World Food Suppl)'," 
Ptoce"di"l$ of the TIIi,d Illternatiollol Wheat Gel/elies Sympo,; .. "" Canberr~, 1968, p. 5. 
Th" olner IWO variClics Were. Florence Amore (M,>rroqui) .• ae (n. !G-a lld G~bo. 

"Srrolmpdli, op. cit. 
,. Bonini, op. dt. 

' "MalTa Bonvicini, " ' ndirizzi della Gcnctic3 AlVui.\ per II ReSistenn AlI'alicttolnle llto 
in Tdticum Vulg:tre," C4ryologu. (Suppl. Aui dellX Coogre-no I nternnion31 di CenCI ica), 
1954, pp.13!1.743. 
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hallan varie t ies arc now being grown in sevcralless developed countries in 
the Mediterranean region, in partkul:tr Morocco, Algeri .. , alld Turkey. One of 
the well-known Yariedes is Strampdli; while it is susceptible to stem rust, it has 
good resistance to septoria.

lS 
Italian and J:lp~ne5e vOlrietil:5 wl:re used in early 

breeding work in Tu nisia.
16 

italian varie ties Jre also widely used in 
SOutheastern Europe. 17 

While th e Italian varie til:s are gener:l.lJy early maturing and have relatively 
short straw, their stalk differs from the Mexican wheats. In soml: va rieties, it is 
stiff and brittle with a com pletely upright head, in Contrast to the more 
flexible Mexican_type st raw. HI 

Italian variet ies arc currently being used in ~ number or nations, and appear 

to have played an important role in the development of other varieties, 
including some of the early Mexican varieties. 

MEXICAN VARIETIES 

In 1 !l46, Dr. S. C. Salmoll, a U.S. Department or Agriculture scicntist acting 
as agricultural advisor [0 the occupation army in Japan, noticed Nonn 10 

growing :It (hc Moricb Branch Research Sucion in norchern Honshu. The 
stems were short, about 60 em, ina produced mOlny rul l .si~ed Ilcads. Dr. 
Salmon brought 16 v.:lrictics of this plant type to the United Stares. The)' Were 
grown in J. detention nursery for ~ year and then made available to breeders in 
Seven locations. 

Although Norin 10 was 11O[ satisfactory fOr direct use in the United Stnt~s, 
it W<lS useful fo r breeding. Dr. Orville A. Vogel, .:I U.S. Dcpartmcllt o f 

Agriculture scie ntis t s tationed at Washington StiltC University, Wl.lS thc first to 
recogn ize its worth and to use it in a breeding progrnm in 1949. Crossing Noril! 
10 with U.S. varieties involved some problems, but a number of semi-dwarf 
lines We re eyentually devc!oped. 19 

u Amler~on, up. cil.; letter frOm Willis McCuistion, Proj~ct Ccrl.'~~3 _ CIMM YT, Ar~icr5, Algcrb, Oecember II, 1973. 

'·F. Bocuf, "L~ file e" Tunisic," A",'<l/"s d" Sln,,/(' BoID,lit/lte el Agwuomique, 
TUllis. Tome VIll, 1932, pp. 96-IJO. In ~ddition, sev~ral hybri(h "builled (rom Emile 
Schrib~ux of Vets.~i!k> e~rly in rhe CC'ltnry rcponcdly had nil( Meln> :tnd """rc t.':lrly 
ripe"illg. The IllO!ot import~nl was Floren . ..., .~ Aurore; it was fecciY<:d ill 1922, rde"S!:d (or 
genU.lI CllltiV.lI;On ;n 1930/31, and is nil! yidcly GrOwn. h is quilC similM 10 Ihe M~",i<-"II 
or,Irkties; in f~Cl, Florence·Allrorc, know" u M3rtoqtl'. W~$ .. scd in tllC M~XiQn breedin!: 
wurk (~ fll. I I). (Ibid. , Pi>· 60. 61; tetler (rom Geurge V<l:tugh<:lo<:, CfMM\'T. elo Ford 
f'"uu .. d3tion, TUllis, r-~ru"ty 8.197<1., 

" Leller frOI11 8il1 C. Wrignr, Whear ltr ;Cord, ""d Tr.'illillg C""ttr. Ankara, NlI""'mber 
8. 1973. Writhe spcdfic:t liy fllentiol1s Alb~ ri.,. Bul~.Hj." Hung~ry, "nd YugosLw;". A!so ~ S"u!cscu. "p. dl. 

, •• 1I_lHkrwn, "p. ~;I. 

'~Rejt~ ~nd SalIllOn, "p.Cil., pp. 686-687; L. P. Reil"'t, "Shall WheJ(s St~nd T.,II," 1969 
Y'·"rbook of ~lJ: ricltlt"r<', u.s. Departlllcnt [If A!:rk .. hur~, pp. 236.237; L. r. Rdtl, "N~w 
Wlle.a, ~nd Socbll'rogrcss: ' S :;l(' " ce . September 4, 1970, pp. 952.955. 
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In the interim, word about the short-stnwcd germ plasm had reached Dr_ 
Norman Bar/aug in Mexico.20 His breeding efforts had run into a yield plateau 
ber;au5c oflodging under high levels of nitrogen fertilization. In his words: 

Wf! h .. d r~cogni7.cd the barriers on yield impo~cd by lodging IS e~rly u 1948, 
but we h~d been frustrated in our 5~MCh fot a useable form of dw~.rnes5 to 
ov~rcom" this problem until the discovery of lh~ sD·e~l1cd Norin dwarf •. In 
1953 we received a few seeds of several F, 5elections from the cr05$ Nodn 
10 X Brcv(lr [rom Dr. Orville Voge1. OUt first aHempl! to incorporate the 
Nonn 10 X Brevor dwarfness into Me}!ica" wheats in 1954 were 
unsuccc1isfu! ... A second attempt in 195 5 V,:U successful, and 
immcdutdy it became evident lhal a new type of whe~t wa$ (onheonlillg 
wirh highcr yield pOlentiaL" 

The introduction of the Norin 10 genes led to the development of a number 
of Mexican dwarf a.nd semi-dwarf bread wh ea t varieties: Pi de 62, Penjamo 62, 
Sonora 63, Sonora 64, Mayo 64, Lerma ROJo 64, I ni~ 66, Tobari 66, Ci:mo 67, 
Noneno 67, and Siete Cerros. In addition, 3 semi-dwad durum. Ovi:.ehic 65, 
was developed. (The number in each afte r the yarieta l name indicates t he 
approximate year of introduction; Pi tie 62 and Penjamo 62, for example, were 
first released to farmers in 1963.11

) Tile genetic origi ns offhese e3rly hybrid 
yariuies lITe depicted in Figure loll 

No one mpt will be made to trace all the im portant v3rieties developed at 
CIMMYT or from CIMMYT stock; thc,-e :Ire simpl y too ma ny, 3nd derails arc 
readily availablc from CIMMYT annu~1 re portS and other CIMMYT 
publieations.

14 
Besides, CIMMYT does not view the deyelopment of finished 

'~The Rockdellcr grain proGram ill Mexico begall in 1943, 1t WO$ conducted in 
eooper~t ioll with the Officc of Spedal Studies of the Ministry (If Agrieultl.lte. In 1959, 
.Por1~ug bec~me director of Rockefeller', Inlcrn~tion al Wheat J Inprovcment Project, The 
wheat prognm was merged with a comparable corn program In October 1963 to form the 
International Center for Corn ~nd Wheat Improvement. Work sponsored by the Mexican 
Government W~5 shifud from the Office of Special S!vdies 10 the N~Iion~llnstitu[e of 
Agricultural Research in January 1961. (S!~km:r.n, tilll., "p. cit .. pp, 5, 12,273,) 

"Bori;tug, op. dt., p. 6. Although Ihe Italian ":l.riely Mentan; was, 3S noted in the 
previous sccti!JlI, used in early breeding efforts, il had a rel:r.tively long Stem and w:u not in 
the semi·dwarf category; it did, however. introduce daylength iuu nsidvity. For further 
discussion of the use of Mentana, sec [n. 23 below and ~nd SIaleman, el al., op. dt., pp. 
84·88 (curiolllly , th is book .. ys vcry linle about the Norin 10 types). 

u Bo.b ug, op. dt., pp. 6-7. Pitie was the fi rst semi·dwarf variety 10 he released. 
"Melllana was One of the p;uenls or gr~ndpare"ts of several of the v~rie l ies Cfo"SCd 

with Nor in lo..Brevor: Fronlana (from Brazi l), Lei"," 52, Lerma Rojo' • and y .. kt;lna 54. 
It was al$O a parent of, Gabo 60; Ken",-n .. 48, 5 1, 52; Lerma 50,51; and Namar' 60. 
Florence Au!ore, under the name M~rroqui, was one of Ihe p:lrenrs of Y~qui SO, as well "-" 
o( Mayo 48 and Yaqui 48. (Lener ffOm R . G. Anduson, CIMMYT, FebrUll r y 25, 1974; 
Brandolini,op. cil.; Sukman, .. 1 Ill , op. cir., p. 86, "Nombre, Gencalagi.a y Abr~vi:Jtuns 
de Trigo! M~",iunos." Mini.my of Agriculture and CIMMYT, Seplembcr 1967,4 pp.) 

,. For g.'netic detoi l, for cllample, I'C~ Rer,,/ts of tlrl: FifOI bHcnrQtr"a"~1 Spring r~I,,"'t 
Yjt!ld N",scry, 1968-1969, CIMMYT, R~sCllrch Bulletin No . 19 , March 1971, pp. 4-8. 
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Fig"," 1. GENETIC INTERRELATIONSHIPS OF EARLY SEMI-DWARF 
CIMMYT WHEATS' 

x Frontana x Yaktana 54 x Yaktana 54 x Yaqui 50 x Mayo 54 x Kenya 58-

I x Yaqui 54 x Lerma 52 x Yaqui 54 Newthatch:.l 

J 
x Lerma RoJo 

J 
I 

I PENJAMD 62 PITre 62 SONORA 64 LERMA ~DJO 64 MAYO 64 I sib. T , x Baf10 55 If Chris sib.3 x TPp. )( TPP' 

J J 
x Na.lnari SO 

I StfTE CfRROS' CIANO TOBARI lARAt INJA 66 
67 66 66NOR£m66 

NORlEHO 67 

'The preSClllatiOIl or SOme o( [he more "oonpk.~ croUt'S is simplif'ied for gr~ phic pur. 
poses. For ~x~mple, the p~rCCllt"!!C of Lerm., Roja 64 would lie II ltlr<: prcc~cly written 
as: /(Y~<J11i SO X Norin 10-Brc\'ur) Lcrm~ S:ZJ Lcrl11~ Rajo'. 

1 Frol1l~n~ X Keny;! 58-NcWlh~tch w~" bred il, MinucsotJ. 
3 From M'"l1csotJ. 

'Tcr.Jllos Pin tos Prccoz; from Argenti"a, 

'Rc5c!ccriml known as Mexipak 65 in P~kin"J1 and ;1$ Kulyan 227, S.:!.27, ~nd V-I7In 
India. Red " siner" known as Super X ii, Mcxiw, IJldu.~ 66 in PRki~t:t n , and PV.18 ~nd V-HI in India. 

SOurces: CIMMYT A"IlHal R~port, 1972, II. 15; i{eSlllts o/Ihe Fiffh I"lemalfollal 
SprillJl I~ II'-"II Yi"'" NUrsery, J!J61J-J!J69, CIMMV'r, Resenre), Bull~tin No. 19, MMCh 
1971, pp. G-7; "Nombrc, GcncaIoK b y Abrcviatulas de Tri):1l1 Me~ic,'no5," Ministry or 
Agricuh

urc ~nd CIMMYT, Scptc",ber 1967, 4I'p.;lciln (rum R. C. A"dc[50n, CIMMYT, Fcbru:IJY 25, 1974. 

",;~icties as its main purpose; r:lther, it provides improved lilles to nationll l 
programs which, in turn, t:li lor them [0 loca ! cond itions. In Some cases it ol lso 
provides staff members to co!l;tbor:lte <l nd help improve the narion al breeding 
efforts. 25 

India, however, provides an in[eresting e_'Ulmp/e of the varietal c!.anges rklt 
h:lVe taken place_ In 1963, Dr_ Borlaug SCn[ 100 kg (220 Ibs) of seyeral Mc.xiean 

"CJM.1!YT AU1II"'/ Rep"'I, 1970-71, pp.13. 14. 
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variet ies to India ; included were Mayo 64, SOllor:! 63, Sonar:! 64, Lerma Raja 

64,and line 8156. III tile summers of 1965 and 1966, large quandtics of Sonora 
64 :lIId Lerma Ilojosced-both with a reJ grain - were imported fram Mexico and 
widely pbllred. Meanwllile, breeding work continued in India using line 8156; 
in 1967, three amber grained str.lirlS were rcle.ucd: Kalyan Sana, Sonalika , and 
Chotti Lerma (So 331). Also, <Imber stmins of So'nora 64 and Lerma Rojo 64 
were dC'veloped; they <lre known re:spcctively as SharbHi SonoTIl and Safed 
Lcrnl'I.16 13y November 1969, the Indian Planning Commission was able co 
report chac "the pure Mexican varieties introduced earlier had been practically 
n:placed.,,17 And a subsequcllt CIMMYT report stated th<H India was entering 
the: third and fOurth cycle of dwarf whe~t devclopment. The third cycle 
represents Indi:lll v;)rietics such ~s Lal Bnh~dur, U.P. 301, and Kiran which 

were develope:d from introduced marerials and subsequen tly selected entirely 
tmcier Illdi,\n conditions. The fourth cycle represents varieties that arc being 
developed from crosses made in India, most fre'1uently involving Indian and 
CIMMYT-Mcxic~n parents.~~ 

HICH-YIELDING RleE l 9 

Thc origins of thc high-yidding varieties have thei r roots deep in history :lnd 
represellt:! melange or many different efforu a lld progr:lms. 

CHINESE ANTECEDENTS 

The People's Republic of China has perhaps the most extended history of 
rice improvclnent.

30 
As with other countries, much of this was simply 

farmer selection of improved varieties fo r loc; 1 U5C. 

The Jllost sig!lificant recorded carly step took pl;lce ;ltoun d 1000 A.D. when 
:l new rice, Champa, was introduced into Fukien from Indochin;l. After 1.012, 
it was introduced into the lower Yangt:(c and lower Hu;1i areas. Champa had 
several outstanding features; it w~s relatively early ripening (100 days after 

"Dewlopcd from informHion provider;! in: C:lrroll p. Street~r, A Par/Her.h;p to 
Improve Foo,/ Prod"ction in ["tlia, The Rod;cfc"~r Foulldlltion (ulldated; 1969 or 1970), 
pp. 12-17; letter from James H. Boulware, AgrieultuTltl Attache, Amcric:ln Emba""y. 
N".,.,. Ddhi. /UI1C 12, 1 <170. 

"E~"I"atJ'QIl Study of High Y;drfjnl? VariNks Pros.alll",e, Ji.<'ptI.t for the RaLoi 
196H_69 -Wheal, P<lrlrly ami 10"1<1', GQv~rnlll~llt of 111(11;1 , Plnnning Commission. Program 
Ev~luatloll Orgam:z.ation, p. ii. K~lyan Sona "c~ountcd (or 3bour one-fonrth 01 the 
producliOiI (p. 49). 

"CIMATi"I; 1969-70 ReplHt, pp.85.96. 

"Dr. T_ T. Ch~ng o f the l",en)~lio 'ml Rice Rese.:.rch Institute was of great help in the 
p'ep:or~l ion of this seelion. 

~oSee: Dwight H. Perkins. "''''prov.:d Seed," I1gr/cl/llltral Development ill CI.;"o. 
068.1968, Ald ine, Chic:ogo, 1969, Pl'. 38-41 ; Leslie T . C. Kuo, "Seed Selection," The 
Tcclonical TraU5forIlUl/io" of ;lgricu/Il<.c 'If Ccmm",ris/ Olill<l, P'~~'ger, 1972, <:h. 9, pp. 
143·160. 
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transplanting) and d!ought resistllnt. A1though indigenou$ early-ripening rices 
had been in usc previously, their adoption was very limited. 

Follo,"nng the introduction of Champa, however, the use of eady.dpening 
rice expan ded, especially in sout heast China. Other shorter season varieties 
were developed in the 11th and 12th centurie~. By the e .. dy 1830's the area 
under eaxl} maturing varieties reportedly u:ceeded that under traditional 
types. While most were probably used for early season planting, thereby 
allowing double cropping, some were used to plan t after severe droughts or 
floods. 31 

The major types of rice grown in China axe indica andjaponica (defined in 
Chapter I). Indicas have traditionally been raised in SOuthern China and 
japonicas have been grown in more northedy locations.31 Attempts have been 
made, both in China (see Appendix A) and in other countries, to improve both 
types of rice for use in the tropics and other regions. 

JAPONICA VARIETIES 

Research on this group WilS i.litiated in Japan ne:lrly 70 years ago. Successes 
were obtained in breeding more nitrogen-responsive and disease-resistant 
rypes.lJ A breeding program to develop daylengrh- and temperOiturc-msensit ive 
types was ini tiated in TOIiwan in the early 1920's and resulted in th e " ponlai" 
varieties (such as Taichung 65).34 They made double cropping of rice possible, 
using a single variety for hoth crops.3S .Between 1925 and 1940,50 pen:ent of 
the rice land in Taiwan was shifted to the ponlai lIarieties.36 Subsequent 
research verified their high-yielding ability over a wide are .. in tropical Asia and 

Africa.
37 

But the ponlais did not gain wide commercial acceptance because of 
disease problems and undesirable grain features. 

J APONICA X INDICA CROSSES 

The FAD-India program noted earlier (Ch. 1, fn. 9) was an attempt to cross 
japonica and indica varieties. Results were generally not satisfactory because 

"Ping-ti Ho, "Early Rip"'ning Rice in Chinese Hisrory." The Eccmomic Hurory 
R!~iew, December 1956, pp. 200-216. The origin5 o(rlce in China are disc\lssed by Ho in 
"The Loen and the Origin of Chinese Agriculture," American Hislorical Re~ielll, October 
19 (19, pp. 19-26. 

); r. H. Shen, Agricultural Ruourcu of Chin<:, Cornell University Prr$$. 1951, p_ 197. 
uMltsuo,op. cU. {Ch.1 (n. 30), pp. 20-27,91.93. 

).0 Several of the ponla; varieties included an ind iu in their p.3remllge. Det~ib on the 
development of ponbi varieties arc !,£ovided in E. 150, Rice lind Crops in Its Rotation in 
Sub lToplcill Zones,Japan FAD Assoeinion, Tokyo, 1954, pp. 106.137. 

uc. H. Hllarg, W. L. Ch.:.lIg, and T. T. Chili, "Poniai Var iuies and TaichulIg Native 
I," paper represented al Ihe S)'mpo.sium on Rice Breedinl, lR.Rl , September 1971 , 30 pp. 

'·S. C_ Hsieh and V. W. Ruttan," " . FaeIor$ in the Growth of Rice Pmd UClil1ll . _ .," 
Food Resell"" Institllre Slud;e!,1967 (No.3;, p. 351. 

"T. T. Challg, " T he Genetic Basis of Wide Aciap!::tbitity lind Yield!ng Ability of Rice 
Variet ies in the Tropics," Ir"~rnll/ionQI Rice Commission Newt/euer, De cember 1967, pp. 
4-l 5. 
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neady all of the japonica parents were from JlIpan and were poody adapted to 
a tropical climate. But one hybrid, ADT.27, did show a sub~tantia! 
improvement oYer local varieties and subsequently W3j widely planted in the 
Tanjore District. This breeding program also produced a few other varieties. 
One, Mahsuri, (Taichung 65 X Mayang Ebos 80), was further devclo~d in 
Malaysia with Japanese a$sistance and is now extensively plantcd.38 Recently, a 

COOperative project between Korean scientists and the International Rice 

Research Institute has led to the introduction of TongU, a cross between IR-8 
and (Yukara X TN_l).39 

INDICA VARIETlES 

Attempts to improve indica vanetles in the 1940's and 1950's were 
moderately successful. Results of this work include H-4 and l-f-5 in Ceylon <Iud 
Peta, Sigadi ... , Bcngawan, and Remadja in Indonesia. 

Taichung Native I (TN-I) was deVeloped in TlIiwan aFter World War II by 
crossing Dee-geo-woo-gen. a short variety thought to have come from Fukien 
Province in sourhern China severa l hundred years before,40 with 
T~ai-Yuan-Chung, a tall drought-resistant local variety, It was the first indica to 
respond to fertilization as weU oc better tllan the ponlais.'11 TN.] had it$ major 
impact on rice production in India. Jaya and Padma, relatively new Indian 
v.uieties. rcpre.<;ent a cross of TN·I and T 141, a tall Indian variety from 
Orissa,'u More recent release.-; in India .l!re HamSl:, Kdshma, c.auvery, Bala, 
Ratna, Vijaya, CO-34, Jamuna, Sabarmati, Pankaj, and Jagannath.43 In 
Thailand, a 1964 cross ofTN-l with a 101':al variety (Gam Pai 15/2) produced 
RD2, a glutinous variety grown in the North: ast.<W These <llId at/Jer TN-l 
Crosses are Jisted in Table 1. 

3·Malinja, another variety developed in (he same pr08r:am and planted in Malaysia. 
represents a crou between two indic:ls, Siam 29 and l'ebi(un. I'ebjfull originaUy came 
from Taiwiln where it WIlS once Illeading variety. (Letter (rom Chang, October 27, 1970.) 

""IR667-98, A CooiClim~te Semidwarf," Th~ /RR/ RflPort~ r , No.1, pp. 1-2 . 

• oNoted in T. S. Miu (ed.), A Photogr<tphic MonogTtlpl1 of Rice VQrielies o{TQ;«Ja.II, 
Taiw~n Agcicl.lltur.al Research [n:;titule, Spedlll p;.."lication No, 2, De~embcr 30, 1959, p. 07, 

., S~ T. T. Chaog, R~cent Ad",,"ces .It Rice /Jreuiini ill Tol;UI<J,r, JOinl Commission on 
Rur.al Reconstruction, Pilln! Induztl y Series 22, 1961, pp. 33-58, 

·'S. y. S. Sh~strr, "New High.Yielding Y"rlclic$ of Rice: laya.and Padma." india" 
F",mi"g, February 1969, pp. 5-13; SCreelC'c, op. cit., pp. 26, 28. 

·JMorphological a.nd Ph)'sulogiclll C/Ulnll:t#isties of Some High .Yiddi"K Rice Va.ri. 
~lieS. IADP Techoinl Bullelin 9 , 1970, 41 pp. (Eluru, J "'di~); ~tter (tom Chang, 
SeIXember 24, 1971. Pankaj and JaF_flllUh are similar in heighl to IR-5 . 

•• For details 00 the Thai breeding prOgra m, ne: Delane Welsch and Sopin Tongp: .... 
~ "Background 10 the introdu<:tion of High.Yieldlng Varie(;c$ of Rke io Thailand." 

1Jni~rsit)' of Minnesota, Department of Agrieul!ural alld Applied Economks, Staffl'aper 
72-6, February 1972, pp. 21-25; and th.. :Utides on dwarf vllrietN:J by B. R. Jackson, ~t QL, 
and A. C. YllntU.SC, et QL, in the Thl1; jourll,J/ of AZ,lc"llul"Q[ Scl."ce: 1969, pp. 83.92; 1910. pp.1l9.133. 
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Table I - HYV v;v;c ties n:lrned (rom IR.Rlliue$ or developed in 
Iluion:l! prognmst 

Cross Country V~riety 

TN-I Parentag~ 

TN_I X T 141 fndl~ J:lya, Padma 
n 'H X Pe ta/J Ivory Cou~ CS-I 

Sri Lanka IR-262 
Fiji Ajral 

TN-l X Nahng MOtl S-4 Ivory COlS. CS-2 
Muico Sinaloa. A68 

TN-l X Gam Pai 1511 Ivory Cout CS-' 
Thailand RO-2 

(TN-I X Peta/2) X Lcb Muc Nahng Peru Hu~ll.;r.ga 
(TN-1 X Peta/J) X TKM-6 B.a.ngladuh Chand ina and Irrinil 

(sbter selection ofI R-20) Sri L.anka IR·532 
TN·I X Petoo/4 Nepal Parwanipur I 
(TN-! X Pct.H) X BG79 Cuyana S 
(TN-l X ~;gaJis/2 ) X IR24 South Vietnam TN73-1 

IR-8 P.arcn tagc 
(IR·S X Tad uk.anJ El Salvador Nilo 11 

(sistet seketion of IR_22)' India POl lman 579 
IR·S X IR.- l2-l7S CoJGm bi.a CICA 4' 

Oominic:an Rep. Advan~ 72' 
Ecu~dot INIAP 61 
Peru Chane.y :and NayJamp 

IR·S X BG 79 Guyana R 
IR-S X ( Yukar.~ X TN_I )' Korea Tongil 
IR·8 X [(CP230 X 5LO. t7) 

5igadisJ (sister line of 1R-24) T~iwan Chlan ung_sen 8 
IR-8 X Muey Nahng 62M Ma13ysia M"H ia 
IR·9 X Leuang Tawng Th~i!and RD1, RD3 
(IR·S X Tadukall) X 

(TKlvl·612 X TN-I) South Vietnam TN73-2 

IR_5 Parent::l.8e 
1R·5 X Syntha Indonesia Pcli!3 fli and Pclita 1/2 

Other brelltages 
P~ ta X Tangka! Re tan 

(~s l er ~el~ction of IR-5) MQlay,ia &h3gi3 
Ind iJ Pankh:a 

Siam 29 X (}ee·geo·wco-geu PakistQu Meher"n 69 
Sigadis:< (CP2 31 X S L.0-17)/2 &~ladcsh M,b 

'I RRlline numbers h3\'C not bc<;n lislc:i in order to simpli fy [he presentation. 
') R·22 itse lf i. kntlwn a~ INIA? 2 in Ecuador "nd Navoluo A.71 ;n MCl(ictl. 
'CICA 4 was developed cotlperatively by th~ Centro In[erl\~,ion~ l de Ag..icultura 

Tropica! (CIAT) "lid the Itl.!;titllitl Colombillno A&rop.:c~~3rio (ICA) and was released ill 
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e:.rly 1971. {Oculls ~r" pro"ided in the.CIAT annulI l repons (or 1971 lind 1972 ~nd in 
Nolj.Cial, May-June, 1971.) It is known as CICA 4 in most Latin Amerieln eounttinbul 
has been given different names in tile Dominican Rep"blie and Ee,,~dor . 

• An indica:iapQnic.a cron. 

PrincipaiSourcu: IRK! ./hm",,1 Report/or 1971, p. 181; fF./H AUllu.z1 RtlJ'ort [01 J 972, 
pp. 155.157; The IRK! Reporter, 2/72; OAT A"uu~1 Report, 1971 (p. >tiS). (I. 128; 
IRRI Annual Report[or 1973 (in prnceS!;). 

Breeding work in the Philippines was carded our both by the national 
government and the International Rice Research Institute (lI~Rl). National 
programs produced BPI-76 and C4-63 (Peta X BPI-76l, both now widely 
planted. The IRRI program began in the early 1960's and through 1973 
produced six v;rieties of international im porrance, plus il number of lines 
which have been named by o ther agencies (Table 1). 

IR-8, the first of the IRRf semi-dwarC varieties, was obtained by crossing 
Peta with Dee.geo-woo-gen. The initial cross was made in 1962 and the yaricty 
was released in November 1966.4 5 

IR-5 was developed concurrently nom a cross between Peta and Tangkai 
Rotan, a Malaysian variety (hence, IR-S does not have the same Chil!e5c 
.semi-dwarf gene as lR-B, but is of moderately short height). I! was announr.ed 
in December 1967.46 

IR. .20 and IR-22. IR-20 was selected fr::lm a crou between tR·262·24·3 (a 
descendent of a cross between Peta and TN.l) and TKM-6, an Indian variety. 
lR.22 was selected from a cross between IR-8 and Tadukan, a Philippine 
variety. Buth IR-20 and IR-22 were named in December 1969.4; Both 
represented a considerable improvement in grain quality over IR-8 and IR-5. 

IR.24 was developed from a cross of IR-8 and [{CP230 X SLO-17) X 
Sigadis] and named in May 1971. It has slender grains similar to those of 
IR-n, but tb~ cooked rice is soft and moist.48 

01 For de.tlils, see Robert F. Chandler, "Dwuf Kke-A Gi~n[ In TrClpiu,1 A,il," 1908 
Ye"rbook o[ tigri",,/t"'I!. Pl'. 252-255;Stre~ur,op. cit., pp. 26·29. m ·8 wu subsequently 
t"lllUme<l lti..,,1 1 a:ld Mag.o;:l.Ys.ay in the Philippines. 

"Further in(orm"tion is provided in " TR ·5-A New Hi;h-Yieldin& IRRI variety," 
JRRI R~porttlr ,January 1968,4 pp. 

"'The additional information is found in "JR·20 and I R·'l2 , New F ice Varieties," Thll 
IRRl Rtpo,tll' , Jan,,~ry 1970,4 pp. 

'"'Funher det~ils ~re tl'"ese:nled ill: "TR.24-A Low AmylO5e Varie ty," The ERRI 
R~porler, No.2, 1971, pp.1-2;al1d theIRRI AmllurlReportjor 1911, p. 182. 
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IR-26 was developed from a crOSS between 1R-24 and TKM-6 (the Indian 
variety used in breeding IR-20) and was released in Novembef 1973. It is 
resistant or moder:..tcly resis tant to most major rice inseas and diseases in 
tropical Asi~. The eating quali ty is slightly better than lR_20,49 

The interrdationships between the above varieties ;ne depicted in Figure 2. 
Note that Peta was included in the ancestry of all the IRRI varieties.

sD 
In ~ome 

cases thcse varieties have been reissu ed under other names in other countries; 
they will be noted in the footnotes to the country tables in Chapter IV. In 
other <;ases they have been crossed with other varieties to produce new IRRI 
lines; these in turn have been given various mImes in other countries (Table 1). 

The trend in development of varieties is toward improved eating quality and 
resistance to various pests. IR-8 is being gradually, and in some cases entirely, 

replaced in many areas by the newer varieties. A detailed comparison of the 
major characteristics and resistance ratings of the six JRRI varieties is provided 

in Tables 2 and 3Y 
Clearly, a wide range of characteristicS and crosses have now been developed 

&om a few original varieties. More are currently under development and will 

appear in the future. 

• •• 

T he specific wheat and rice varieties which have been ou tlined in this 
chapter will reappe~rin the foot notes of many of the country tables in the next 

two chapters. [t was not possible to obtain a complete' v~rieul breakdown for 
each country, but such information is included where reported. 

4~ FunhcT d"tail~ are promed in "JR.-26 is ResiSTant 10 Brown Pianrho ppers," The 

JRRI R"porler, No.4, 1913, pp. 1·2. 
sa PCl3 ClIme from a cross of Tjina X L.His<lil. Tj inll. is synonynlOus with China; L.atisail 

came (rom Bangladesh. Otiter ""rictics produced (rom the same ,ro5l by Indonesian·Duteb 
breeders ill 1940-'11 included Mas. Inun. and Beni:;wan (Z. Hau!l;p, CI ai. "Breeding 
Rice Vnieries for Indonesia," Rice Bl'Ceri;"c. lRRl, 1972, p. 142) . 

•• Also see "IR~ ;ud J\cybnd," TI!~ IRR.T Reporter. No. 2, 1972, pp.1-2. 
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Figure 2. GENEALOGY OF THE IRRI RICE VARIETIES' 

x Tadukan 

J 
IR-22 

.---_-~~P~ET~A 1----­r I' I 
x Tangkal Rotan (x TN-l) x TKM 6 

I I 
IR-5 IR-20 

I 
x [(ep 230 x SlO-17) 

x Sigadis] 

I 
IR-24 

IR ·26 

'Thegencalcgy of SOme Yilric lies h3$ been $impJirltd digh tly (or tr"phic purposes. IR-20, 
for ifl$lance, originated from a eron between Pet; and IR.262.24-J, a de,cendent of" 
cross between Pet. and TN.!. 
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T;'l blc 2-Mljor chancrerisctC5 of lRRI "';lrit-tics 
Cf,aractcr 

!R-S IR·5 !R-20 IR· 22 fR~24 rR-26 Growth dur:ttion 
Dry season 

125 days 135 days 120 d;'JYs 115 dOlys 120 da}'5 125 days 
(Dec. seeding) 

Wet 5COISOIl 

Uune seeding) 
13(} days 145 d.,ys 135 d3YS DO dOlYS 120 do3\'''; 125 d.1Ys 

Sensitive co 
phornperiod no we.akly we.1:kly weakly no no 

Grain 
Length 

medium medium me<lium long IDng medium 

N Width 
bold hold slender slender slender slender 

N 

Appe;lr,ulcc 
Some white SOIlJ~ white translucen r tr:msluccm tUflslllcenl [r;msluccnt belly helly Head rice recovery 
10\0,.' moderate high high high hien 

AmylD5e cont(:nc 
high high mod. high high row high 

Gel (nnsistency high row medium high low medium·low 
GeIatiniz.1tion low intcrmcdiOltc intennediare [ow low low 

[cmper,l[ure 
Seed dorm3ncy 

moderate moderate moder'lIc moderate moderate moder~te 
Seedling vigor 

very good vcr}' goo<l vcry good good good good 
Height 

90~1(}5 em 130·140 em 110·11.) em 95-105 em 100-110 em 100·! 1 a em 
Tillcring abilit/ high bigh high higb modcrate high 
Source: The lRRI Reporter, No. 4,1973. 



T3b1e J_ltcsislauce r~t;ngs or IRkl ¥:Irietin 

Problem IR-8 IR-S IR-20 tR-l2 IR·24 IR_26 

IAdgi"! R' MR MO R R MR 

Dis~"scs 

IIbsl MR S MI< S , MR 

S"~terial blight S S C- O , 0 

J3JctcriJI [cJfstr". k S MS MR M' MR MR 

(:ras.<y nunl S S , , , MR 

Tungro S S I< , MR R 

Insects 
CrccniCll.fl,oppcr I< R I< , R R 

Brown planthopper , S , , , R 

Stem borer MS S M' , , MR 

Soil PtQblcms 
Alkali injury S S , S MR MR 

S~lt injury MR MR MR S MR MR 

Iro" {o~kity , S R MR MR R 

RcdUCI;on producl~ MR MS MR MR M' MR 

, Key: R '" Resist:IIl' 
MR '" Moocrau:ly n:sl~Jnt 
MS" Modcntcly susceptible 
S '" Susceptible 

Source: T/"'lRRI Rr!porlcr, No. 4,1973. 
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III. HIGH-YIELDING WHEAT 
VARIETIES 

This chapter summarizes available data on the area of high-yielding varieties 
of wheat planted or harvested, and fragmentary information on seed imports 

for 14 devdoping nations, 11 in Asia lind 3 in Africa. A separate table is 
provided for each of the 14 countries. The sca ttered data for other nations, 
where available, are briefly summarb:ed in regional introductions. 

The tables provide annual data on major seed imports and the HYV area 
planted or harvested. Further details arc presented in footnotes. A reference is 
provided for each statistic cited. Data which are particularly tentative or which 
are preliminary estimates (or 1973/74 arc also p[a.:ed in parentheses. Statistics 
;Ire generally rounded to the nearest hundred; consequently, the hectare and 
acre figures do not convert precisely. The country tables are followed by a 
table summariring available information on seed imporu, t hrough 1970, for 
several counuies where we do not yet have statistics on uea planted. 

Notably lacking from the CQverage is any narion in Latin Americ.'l.. As stated 
in Chapter I, Mexico and Guatemala were heavily planted to improved varieties 
in the 1950's (going Over 90 percent in Mexico in 1957). While these varieties 
were replaced by the semi-dwarfs reported here, we have no annual data on 
their spread. CIMMYT and its predecessor organi%~tion have worked closely 
with many Latin American nations in wheat improvement programs, but, as 
yet, the more recent semi-dwiirf varieties do nOt seem to be heavily planted in 
any readily identifiable form,l 

'For dct:li ls, sec St:J.!;:rnan, e/ lI/" op. eil, . pp, 216,234, ~nd the annu31 reports from 
CIMMYT. 
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AS IA 

l lldi:l and Pakistan aCcount for most of the HYV wheat :irea in Asia. They 
are followed at some distance :'y Ira<l. Turkey, 3nd Afgllanist:m. Tile other 
Asian nations have cather limited arcas. 2 

D;t[a for tile N~r East countrio;:s arc p3rticularly di((;culr to o(,tain. This has 
led [0 some inconsistencies in dassiflc:.tion: in Turkey, for exo:!mpic, improvd 

winter wlwats such as Bezostaya are excluded from the mnin table; In iran, they 

are included sim ply because all of the improved whc:lt varieties are lumped 
together in th e reporting. 

Although the Comm unist nat iOIl$ :.tre not included in the tabu lar coverage, i t 
might be noted that the Mexican wheats arc \vcll known to the People's 
Repu blic of China. in 1973, a visiting Mexictln scientist found all the Mexican 
dwarf whea ts released since 1960 growing in Chinese rClean:h stations. In 
October of the same year, the Chinese Embassy in Mexico sent two staff 
members to CIMMYT to discuss researo;;h work and collect publications. 3 T he 
Chinese imported 2 metric tons (M.T.) of wheH seed from Mexico in 1972 and 
5,034 tons in 1973 (through September) . .Extensi ve research trials would seem 
to be in the offlng.4 

> In addition to t l:~ co unt r ies !i.ted, about 14,000 hectares (J5,OOO acres) were reo 
poru.dly planted to Mexican·type varieties, prinCipally Pitic 62, on Cyprus (letter from 
Abdul H~fiz, Project Manager, Regional Field Food Crops Projcct, Food and AlFiculture 
Qrganiution, Cairo. December 6. 197 J) . 

• Leifer (roil) Hakior H:mSOll, Ditecror, CIMM YT .)~nu~ry 17, 1974 . 

• Letter from Richard A. Smith, Agricultur:l1 Auaehe, Americ~n Emb:.ssy, Mrxiw 
City, )~nuar}' HI, 1974 (daL~ from the Director Ccneul or SL~.islics. Secretarial of 
Indusuyaoo Commerce). According to lubRqucnt inform:uion recciv<d from the Me"ian 
naliona! ,",,,d :>geney, Produc[orOt NaciofQl de Semilb$, the [oul ror the IWO y",,'s was 
S,OI6.5 Ions; the 1973 shipment included a wide ,election of 1970.71 ,,~rietks. (Letter 
frOn> H:>nson.op. cif., Ap.-il 17, 1974, c"c1osinlllcuer from Dr. Mario Vela C:lfdcnas or 
Produclon .. , ,April 2, 1974.) 
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Table 4-Afghaninan: HYV ",he~1 "cd imporu 3nd area 
pl:mt"d or b;.n'Uled 

Crop yeu Seed im ports Are. planted or h:1rvcstcd 

1~6S -66 

1966-67 
1967·68 
1968·69 
1969-70 
1970-71 
1971·72 
1972·7) 

M~tric tons 

50' {Il 
4202 {2l (3) 

6,000' (4) 

1.800 
22,000 

122,000 
146,000 
232,000 
255,000 
450,000 

'Lerma Raja 64A.lmported from M~:oticQ in 1965 . 

Acr~s 

4,500· (5) 
54,400 (6) 

301,500 (6) 
360,800 (7) 
573,200 (8) 
li30,000 (8) 

l,l 12,000 (8) 

• L~rma Rojo 64: 250 M.T. from Mexico (rt C 2 below), Rod 170 M.T. [rom Pakistan 
(rd . .3 below). 

1 Mcxipak from Pakistan; 2,000 M.T. certified, 4,000 M.T . 1,1I1(ercified. As of December 
19 7 1, the ccrtifil:d s.:ed h"d been .",eived and planted ; the uncertified sted wlIsI" ceivcd 
in time for spring planting (some lOIS, however, wcr~ reported fa have low germination 
:u>d to be weevily). Th"", imports were Sl imubted by:l. prolongeQ droughr. 

'Of rhis IOtal, nearly 2 ,000 ""tell were Lerma R.ojo 64A ",wi 1,900 Tasc:o~. 

REFERENCES 

(1) "The Green Revolution," Participant Report, USAID , Kabul, Summer 1969, p. 2. 
(2) Fou rth AIIIIII<lI /<,J/'"at Seminar, Augl<St 211, 191J9- Seple",ber 8,1969, Ministry of 

Agriculture and ImgauOII, Kabul; summ"y piper by Joe Mothera!. 
(3) CIMMYT Report 1967-68, pp_ 59, 72. 
(4) LeIte rs ffllm JOh.1 R. Wibon, Food and Agriculture Omcer, OSAID, Kab ul: 

November 27, 1971; December 22, 1971; November 17. 197 J. 
(5) Agricultural Development jn Aighafl;stlln, wi/h SPflc/1I1 Emphll.!1s On Wheat, U.S. 

Agricultural Review T eam, July 1967, pp. 31.32. 
(6) Department of State Airgr .. m TOAlD A-574 from Kabul, December 8, 1969, p. 8 

(Table II). 

(7) LeIter from Joe R. Moth eral, Food and Agriculture Om""r, USAID, Kabul, 
September 23, 1970. 

(8) Letter. from Wilion, op. cit., October 24, 1973, Novt,mb cf 17, 1973. 
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T~bl" S-Bang.l;ld<."Sh: HYV whClt seed imports and ~ru pbllled or h:!rvested 

CtOp yur 

1968{69 
1969/70 
!97u171 
1971{72 
1972/73 

REFERENCES 

Qu:mlilyof 
sec:d imporlcd 

M~lric lous 

8,400 
9,100 

13,500 
15,000 
21,450 

Area plaOieli 
or harvested 

Acres 

20,800 (1) 
22,.;:;on (1) 
33,400 (I) 
37,000 (2) 
53,000 (2) 

(t) Foreigh Agricultur~1 Service Report BO-3012 rrom Oaee~, April 18, 1973 (based on 
Slatistics provided by the Bureau oC Agr"lJlt lJrJJ S l at;sll~J, Oiro:etor~te or Agricul­
tur~), 

(2) Letter from Carl 0, Winberg, Agricultural AU3CM,A merkln Emb~ssr, D~CC3, October 
15,1973. 
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Table 6-fllCli.:I: HYV "'he:lf seed imporu tud are" pl:tnred or harvested' 

C.op ye~r 

1965/66 
1966/67 
1967/68 
1968/69 
1969/70 
1970/71 
1971/72 
1972/73 

(1973/74 ) 

Quantity of 
seed imported 

Melric t,ms 

250' (1) (2) 
18,000 ' (I) (2) 

Heetr1rfIS 

3,000 
540,900 

2,942,000 
4,792,700 
4,917,600 
6,480,000 
7,861,4',:/ 

10.2)6,800 
(ll,496,lOO) 

Ar('~ pl~ntcd 

or h~""'C!;rcd 

Acrel 

7,400 (3) 
1,336,600" (4) 
7,269,700" (4) 

11,842,800" (4) 
12,15J ,400" (4) 
16,012,000" (4) 
19,425,500' (4) 
25,2')5,200" (4) 

(28,406.900)'(4) 

• See Chapter 11 \wh('~ t} for a discuS$lOn 0 1 rhe c~orution of Mexic;311 vari('lics in lndi:>. 
'200 M.T. of Sonor.. 64 :>ud 50 M.T. of term" Rojo 64. 
'Mosily Lerma Rojo 64; relnOli"der Sonof:t 64. 
" T he dislribution of this ~rC:l by state "'~s: 

UUllr PmdeJl, p.,"lj4b 0 / /'1'1 TtJlai 

Pcrcent 
1966/67 67 II 

" lOO 1967/68 54 22 24 100 1968/69 52 2J 

" 100 1969/70 

" 29 J8 100 1970/71 JQ 

" 47 100 1 ')71 {72 2B 22 50 lOO 1972/73 J] 17 " lOO 
S1'ota! of Sf;!,e targ<!ts. The Government of !udj:. target \\las 25 ,452.000 ncrcs. Prc. 

limln."y e~timntcs suggest that the ~,cnwl aren eh:,nlled little frO'1l ]972/73 dlll! to input 
shorta~es .1nd Other factors. 

REFERENCES 

(1) Ricermd llihearill IJtdia. Sprjn~ Review (AID). "'lard, 10, 1969, p. 7. 

(2) FiVt, Yems of Rewarc" POI D,u.lrj 11'''''<11. /rid!;'" Allricultur:1l KC3.carch Insticut~, New 
[klloi, 1968, Preface; Gr,u't C~"llOn, "On th~ Eve or" AtHmda11cc," ].',"'" Q"'''leriy, 
F~II Forecast, 1967, pp. 89.90, 

(3) 1966/67 ClMAlYT Report, p. 67. 

(4) U"publhlH.!d data from [IK' Ministry or Al6riculrnre; (orwarded by ~Ior:tcc Davis. 
Agricllltllral Atfacne, Americ.:rn Embn5Y, New Delhi. OctOber 19. 197). E<li tn:lle$ for 

1966/67 fO 1969/70 "'C sim ilar co d,os<: provided in the "Repotu 011 Pricc POlicy for 
Kh;tril Cereals," is.slle(:l by th .. Agficu\t ... r;t \ Prices COHlmiuj.on in Auguu ]970 (p. 27) 
""d SCpfember 1971 (T"blc 4). 
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T~ble 7-lnn: HVV wh~~1 se~d imporl$ and :!Tea pbnled Dr harYUled 

Crop year 

1968/69 
1969{70 
1970/71 
1971{72 
J972{73 

i1973{74) 

Quantity of 
seed imported 

Metric Ions 

1,500' (1) 
4,000' (2) 

'Penjamo 62 imported from Turkey. 

Hectares 

10,000 
90,000 

250,000 
277,000 
298 ,000 

Ate~ pUnted 
o r h.rvested 

Acres 

25,000' (3) 
222,400~ (4) 
617,750"· IS) 
684,500'" (5) 
736,400' , I (5) 

• 

'About 2,500 M.T. of !lezoUaya No.1 from USSR and 1,5(,0 M.T. of MexKan lnye 
66 from Denmark. Of the !luo.taya seed, 500 M.T. were pb.nted during the 1969/70 
sea~n and 1.,000 M.T. during the 1970/71 season (ref. 6) . 

• Penjam ... 62. 
4Mexic~n type wheal. 
'May include aU improved varieties. 

' In addition, ::Ib()ut 27,000 act", o( ~~;uya (ould have been planted eonUderiog the 
;coed a ..... ilable (rd. 6). 

71 n 1971/72, approximately 250,000 hect:!Tes wert! pbn!ed under the Im pact Program. 
Abou! 48 petcen! was pl.antt'd to the Mexican $pring wheats «(nia 66, Tabu; 66, 2nd Pen­
ja mo 62) 2nd 52 percent to winter wheats, including BezOstay. and two loally improved 
v:.ri<:liu (Roslu.n and Ommid) (ref. 7). 

·Of a total 31,400 M.T. of w~at planted during 1972{73, about 46.7 percent 
was Mexiean.type spring wheats , 18.8 percent Buostaya, and 34.4 percent lunian types 
such as Omid, Roshan, and Tabusi~5ho!eh (ref. B). 

'Wheat seed available for 1973/74 Included: Id. 12,IBO M.T.; BczoSlaya 4,883; 
Tabassi 1,752; and Penjamo 656 (ref. 9). 

REFERENCES 

(1) Foreign Agricultural Service Reports from Tehran: IR·9003, January 20, 1969; 
IR·9006, February 5, 1969. 

(2) Foreign Agricultural Service Report IR-OOIS from Tehun, October 8, 1970. 
(3) Foreign Agricultural Service Telegram TOPAS 60 from Tehr.1n . Octobe! 25, 1969. 
(4) Foreign Agricultural Service Telegram TOFAS !l 3 f'rom Tehran, December 17, 1970. 
(5) Letters from Dr. Abdul Hafiz, Regional Consubant, Cereal ImprovemerH and 

Productiol' Project, FAD, Cairo, December 6 , 1973 am:! J arHl3ry 28, 1974. (Data cited 
by the Minister of Agriculture at opening of a wheat semin~ r.) 

(6) Leiter from Dale K. ViniJ1g. JtgriculturaJ Allacho, American Embassy, Tehr:lIl, 
~co:mber 29, 1973. 

(7) CfMMYT Annulfl Report, 1972, pp. 52,53. 

(8) Letter from Dak K. Vining, AgricultW"31 Atlaehe, Ameriun Emb:l$SY, Tehran, March 
4,1974. 

(9) Letter Fro m Dale K. Vining, Agrkultufli Attache, Ameri.can Embas~y , Tehran, 
December 29, 1973. 
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T"bk. 8-lr.1q: HY V whut seed Imports and 'lrU planted or harV<'5too 

C.op yea, 

1965/66 
1967/68 
1968/69 
1969 /70 
1970/71 
1971/72 
1972/73 

, Me:x ipak. 

Quantity of ~d impol1ed 

Ml!:tric tems 

5' (I) 
800' (2) 

70,000' (3) 

Arn !>Ian ted or h~rve:St<:d 

Hre/a ru 

6,400 
41,700 

195,200 
125 ,000 
1)50,000 
457 ,000 

15 ,800' 
103,000 ' 

(I) (4) 
(I) 

482,400 ' (I) 
309,000 ' (4) 

2,347,500' ,. (3) 

1,129 ,200' '. (5) 

'MI!::xip~k ~h ippcd fro m West Pakistan, September 1968. 
> Mcxic:1n vuiet;"s impond in response t(l a drought.induced crop failure in 1970/71 . 

According to Mexican soureu, 61,000 M.T. of SCM wllC<lt wuc shipped to rr.q in 1971 
(the b~incM was handled by " SwiSl" firm and the cxports arc listed as going to 
Swin.criand in the: official Melliean JI ;>li~in) (Ief. 6). or tl)- 60,OOo.mn tot"I, about 

25,000 Ion. w~rc MC:ll ipak, 20,000 tons I ni.~, OInd 15,000 Ions .'or; (rd. 7). In addition, 
10,000 Ion! of Inia were imported from Algeria (ref. 7). In tOtal th is is the LugCSl ""ed 
import recorded in tll is ptlbl;"aIKln. 

' I ndudc~ Meripak, Jo.i 69c (irrigated an'OI), OInd Inia 66 (r~iufed HC:U). 

'This is an cl>Ormous increase in HYV area over 1970/71-~lmO$l.loo l:uge fO bclie"",,. 
Yel it is possible considcrin& the quantity of :seed imported and ~$$uming a seeding ra te of 
:>bout 7S kilo/ha.. 

·Thc reason fo r toedrop ill HYV ~rn from J97 l 17210 1972/73 W3. not clear at Iness 
lime. A substan ti:!i in cre~!.C in area isclIpectcd duri"it the 1973/74 crop ye;tr. 

REFERENCES 

(1) Abd ul Hafiz, "R~port on Cerea! I mprov~ m~nl ~l1d Production in !r"q," FAO, Cairo, 
April 1971 , p. 7. 

(2) Foreign Agricultural Service Aircom from Rawalpindi to Program Comp!ianc~ 
Division , Export Marketing Serv ice , November 20, 1969. 

(3) Letters from Abdul Hafiz , Project Manager, Regional Project, Field Food Crop~, F AO, 
Cairo, Decemb<!r 6, 1973 and J anuary 28, 1974. 

(4) Abd,,1 Hafiz , "Impact, Problems, and POlcncia l or Ihc Grecn Revolution," Cucai 
lmprovemc>lf and ProdlfctiO'n, InfoTlTlation Bulletin, Ne~r Eas! Project, FAO, 
Jan./Apr., and MayJAug.,I973, p. 19. 

(5) Telegram ftom Hafiz, op. cit., April 5, 1974. 

(6) Letter fzom John D. Jacobs, Assist:Lrlt Ag!lcullLlr.l\ Atl3ehe, American Emb;Lssy. 
Mexico City, Febru;Lry 12, 1974. 

(7) Lette r fro m Hafiz, op. cit., M:lrch 25, 1974. 
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Table 9-Jordan, HYV wbeat ""cd imporls a nd afe3 planted or h3rvO:Slcd 

Crop ycu 

196fl/69 
1969170 
1970/71 
1971/72 
1972/13 

Quantity of 
sccd impoJled 

M.dr;c tOilS HeGttlres 

90 
100 
120 
140 
150 

Area pbnlCd 
or har~eslcd 

230 ' (I) 
250' (2) 
300' (2) 
350~ (3J 
380~ (3) 

'''I mprovcd" wheat varieties. 

IP.cdominantly '" locuHy dcvclop~d v:lriety, Dcit AlI;t No.1, 

REFERENCES 

(1) Dep;lr lment o f State Aitgram TOAID A·363 fumAmmall, November 28, 1969, p. 3. 
(2) (em::. fro m William Horbaly, Agricultuu l Anache, American Emblll~ y, lkirut, 

DeC<.!mb~r 1,1971. 

(3) Lelt~r from S hack(ord Pitcher, Ag[icUUUI1l1 AU.1chc, Ameriun Embauy, Beirut. 
Nov~mbcr 20, 1973. 

T:.blc IO-Leb.:mon: HVV wh~t ~d imports :",d an::3 pbntcd or I,:r.rvo:sted 

Crop year 

1967/68 
1968/69 
1969/70 
19 70171 
1971/72 
1972/73 

, Mexip.1k. 

REFERENCES 

Quantity of 
~ccd imported 

Metric lOllS Hectarer 

50 
400 

2,500 
7,000 

12,000 
20,000 

Are~ planted 
or '",.vested 

...'\cras 

124 (1) 
990 ' (2) 

6,200' (2) 
17,300 (2) 
29,700 (2) 
49,1100 (2) 

( I ) Abdul fU£i"t, " lmp,1lct, PrnblenlS and PQ(enria l orthe Green Rcvoludon" ' ["io.mQtkm 
Bulleti", Cereal ImproverncII{,.rod Production, NeDr Eut Proje~ t , FAO, J 3n./A pnl ~nd 
May/Aug.., 1973, p. 19. 

(2) Elt im:r. te provided by Dr. Kingma of the Arid Lands Regio 'Ja I A8r ic ultur~ 1 Progr':UII, 
Focd Foundation, Bcirut; forw arded in let ter {rom Sh:.clc:ford Pitcher. Agricultur;tl 
Attacoe, Amcrialn Emb3~y, .IlcirUt. November 21, 197 3. 
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Table I l-Nepioll : <lYV wh~t :!ieed imports and nea planted or h;u-vestcd 

Crop yr.ar 

1965/66 
1966/67 
1967/68 
1968/69 
1969/70 
1970/71 
1971f72 
1972/73 

Quantity of 
seed imported 

Metri~ tons 

38' (1) 
450' (1) 

7' (2) 
300' (2) 
136.5' (2) 

1,200' 1') 
1,6387 (3) 

H"cttlrl'.$ 

1,400 
6,600 

24,800 
53,800 
75,500 
98,200 

115,900 
110,300 

'Letlna Rojo.imported [rom Muico by india . 
• Lerrr.a Rojo, from Indi... 
1S·331 from looia. 
·S·227 frOll) l:xIb. 

Area pbnled 
or hlIrve$IM 

A~res 

3,500' (1) 
16,200' (1) 
61,300'" (1) 

132,900" (2) 
186,600" (2) 
242,700" (2) 
286,450" (3) 
420,700" (3) 

S 136 M.T. ofS·227 from India and 0.52 M.T. Chenab.70 from Pakistan. 
·')50 M.T. ofS.227; 100M.T. or RR ·21; and 150 M.T. 0£S.331. All from India. 

'915 M.T. of RR·21, 300 M.T. o fRR·21 fo undat ion seed: 390 M.T. oiS .227; JOM.T. 
orOP J 01;3nd 3 M.T. of5·331. All from India. 

' Lerma 52. 

' 14,800 I<:n'!;of urma 52 and 1,400 of Lerma ROJo. 
10 Jl ,600 acres of Lerma 52 and 29 ,700of ~rmi Rojo. 
" All improved whcat planted. 

REFERENCES 

(1) Deputment of State Airgram TOAID A·40~ from Kathmandu, Februuy 16, 1968. 
(2) Letter from Raymond E. Fon, Food and Agriculture Division, USAID Kathm~ndu, 

October 13, 1971 (data from Economic >lnd Planning DiviSion, Ministry of Food <l nd Agriculture). 

(J) Letter from Philip D. Smith, Chief, Food ,l;nd Agriculture D!vi51on, USAID, 
Kathmandu, October 17,1973 (seed import dlta (rom the Agricultura! M~rketing 
Corpor>ltion, HYV area from Df-partment of Agricu!uuc). 
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Tabl" 12-Paki,5I.:In : HYV wheat ~.,d importS and ue;a pbnu:d. or h" .... <:!iled 

QU" fltityo f Area plaMed 
Crop yen seed imported or h~rycsted 

Me.tric tons Hlletares Acres 

350' (l) (2) 4,900 12,000 (1) 
50' (1) (2) 101,200 250,QOO (i) 

42,000' (1) (2) 957,1 00 2,365,000 (3) 
2,387,100 5,900,000 (4) 
2,681,500 6,626,000' (5) 
3,1 28,300 7,730,000 (6) 

1965/66 
1966/67 
1967/68 
1968/69 
t96gnO 
1970/71 
1971/72 
1972/73 

3,286,200 8,120,000"· (6) 
3,338.800 8,250,000' (6) 

'250 M.T . afPcnjamo 62 and 100 M.T. of Lerm:. Rojo 64. 
1 Mosdy MnipoJ: 65 (wni re- Sicle Caras); some Mexipak Red (lndtl.$ 66}. l n addition. 

20 M.T. wen' availitble locally. 
'40,000 M,T. of Mexipak Reel (Indus 66) and 2,000 M.T. of Mexip.>k 65 (Sklc 

C~no,). 

"Of {he toul area, about 8 1 ~r~nl waJ Mo:xip;1k, la.s pe1'eenl Indus 66, 4 percent 
Noneno 61, and 1 percent Ina 66 (ref. 7). 

'The d~rlbution of this area by province was: 

1971/72 
1972/73 

75 
74 

Sind 

16 
16 

NIYFP 

Pettent 

• , 

TO/Ill 

100 
100 

6Mexipak continued t<> be the dominant variety. Ncwer .. "deti.:s being grown 
extensively include Paki~tan 20, Chcnab 70, Baranl 70, SA.42, Khushal 60, and Khushal 
69 (ref. 8). 

REFERENCES 

(1) Rke ,md WlreDt jn Pakistan, Spring Review (AID), Much 17, 1()69, pp. 3-5. 
(2) 1966.67 CfMMYT Repelrt, pp. 64·65;Ca'lllon, op. cit., p.90. 
(3) "Counlry Field Submission: Pakistan, FY 1911," AID, Auglut 1969, Append ix A, 

Table. 1. 

(4) F oreign Agricultura l Service Report P KOO03 fr om RawOIlph,di, J:l.nuary 20, 1970, p. 
4, 

IS) Foreign Agricultu r:ll Service Telegram TOFAS 02 fTom hla~b.1d, }3nwry 5, 1972. 
(6) Dau provided by S. M. A. }afd, Stati5tita l Qrnee., Plat)n;n& Unit, Ministry of 

Agriculture and Works, Agriculture Wing, h!.mabad, Deeember 5 , 1973. 
(7) 1969·70 CIMMYT Report, p. 90. 
(S) CfMMYT A""ual Reporf, 1972, p. SO. 
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Table 13-Syria : HYV whea t 5eed imporlS and uea pbOieu Or hanestcd 

Cro p year 

1970/71 
1971/72 
1972/73 

Q'l3n~ty of 
seed imported 

Metric torll 

5,160' (1) 

H~ctareI 

38,000 
75,000 

180,000 

Aru pbnlcd 
or harvested 

Acres 

94,000' (2) 
185,300' (3) 
444,800'" (4) 

I The varietal compo~ition was as follow s: Siett Cerro$, 1,870 M.T.; Inia, 1,150; Polic 
62,770; Ler ma Raja, 740; Mu;ipak 65, 540; and Penjamo 62, 90. Origin nOI indk:md. 

'The distribution of HYV atea between u-rigated and ulnred lln:l W:I$ ;IS foUow$: 

1970/11 
1971/72 
) 972173 

Irrigated 

66 
3J 
44 

'Mainly Pitie 62 ~nd SieteCerros. 

REFERENCES 

Percent 

,. 
67 
56 

Total 

100 
100 
100 

OJ Abdul H:1Ih, "Report on Cer~~llmprovcmcnl and Production in Syria," FAO, Cairo, 
) uly 1971, p. 6. 

(2) Abdul Hafiz, "Present Status ofWheut Rc~atch and Productioll P.ogr~!nmcs in the 
Near East Region," FAa, Cairo, Septemb~r 1971 , T~ble 111. 

(3) Enimate provided by Dr. Kingm~ of the Arid Lnnds ReglO!1ol A&ricll ltur,,1 Progr"m, 
Ford Foundation, Beirut; forwarded in Foreign Agrieultur~1 Service Telegram TOF AS 
22, April 23, Hl74. 

(4) Estimate provided by Dr. Kingma; forwarded in Telegram 3251 (rom Agricultural 
Attach<:, l',merican Embassy, Beirut, March 21, 1974. 
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T~ble 14-Turkey: HYV whut seed imports ;>nd atU pl~n led or h~lveslCd 

1966/67 
1967/68 
1968/69 
1969/70 
1970/71 
1971/72-
1972/73 

Quantity of 
sud imported 

Melric tonf 

60' tt) 
22,100' (2) 

600 
170,000 
579,000 
623,000 
640,000 
650,000 

NA 

Aru pbnted 
or harvested 

1,500 [1) 
420,000 (2) 

1,430,700' (3) 
1,539,41)0' (3) 
l.581,400 1 (3) 
1,606,200· (3) 

NA' 

'Sonora 64. 
'Only 17,000 M.T. planted in f:tll; remainder plo.nt~d in sprill£ 1968 .lnduded: 6,190 

Ions of Lerma Rajo 64; 6,950 ofPenjamo 62; and 5,860 of Super X. 
'in ~ddilion, alxlut 1a,OOO acres wcre plan ted to BC~OIitaya, a high'yieldlng RU$sian 

winler wh~t, 100 M.T. of ",hich were first imported in Ihe faU of 1967 (ref. 5) . 
• This fiture may b('. 100 high (an car!~r ntimate wn 1,34),000 acres) (ref. 4). In 

~Jdiliop, ~boul l71,OOO au('.s were pbnt~d 10 HYV's in thc wlnl('.r wheat region (161,500 
BUO$laya lind 9,500 W:nne<; W:lSlIer is:m improvcdAmeric:>nv.lrlelY imported in 1967) 

(ref. 5). 
'This rtgure al,o may be tOO high (an earlier eslimatc ",:as I ,258,000 .(res-sce ref. 1). 

T"e HyV's in the spring wheat :aua were composed of 1>011, Mexican ,,,,d luJl~n types. 
Early e$limJtcs of the Mexican arCl ranged from 1,184,000 to 1,2 10,800 3'rcS (rds. 1 and 
8), mClAin& t!.,~ the area compoJ;cd of lulian varictia wlS in the 47,000 l074,000·a«c 
range. The Y2r!eul <:ompositiQn of the Me"inn nrietics wlS: Penjamo 89 pcT,cnt, Lcrona 
Roja 9 per~cnt, Super X 1 percent, and Pitic 1 pC'.n:~"t {rd. (il· In ~dditioll, 710,800 ~crC5 
were reported pL:..ntcd to HYV'~ in the winler wheat rcglon-619,000 &uost:lya ~,>d 
91,800 W~sne: (ref. 9) . 

• Mexican ~nd Italian Sprillg wheat vatieties. PcnjamO 62 predominat~d, occupying 90 
percenl of the Me:.dcall wheat area, which in turn account~d for 50 10 60 percent of the 
,pring whe~! are;!.. Be:ro~.ta y:t occupied about 60 percent of the winter whe;!.t in Thucc, 

the European area of Turkey (ref. 10). 
'Official cstim:t tes of 1972/73 area were not ;!.vailablc as of April 1974 (ref. 11). An 

unofflcial estimate suggests little change in HYV area from 1971/72 (rcC. 12.). On<: source 
indieMcd that improved wheats occupied about 60 percent of the lotal spring wheat area; 
in turn, Penj~mo 62 was grown on mOrc than 90 pcrccntofthisarca (rer. 13). nc~ostaya 
eontinued yer}' popular in Thrace and occupied 70 percent \0 80 percent of the total 
whc~l ~rea in thili ret ion; in the btter case the arca would have been about 790,700 acres 

(refs. 11 &- 13). 

REFERENCES 

(1) 1966.67 C1MJ.1yr RI!fX":' p. 69: ClMJrlYI' Rc:F"" 1967·68. p. 59; Joseph R. 
Wi!lUffil, "Wheat Progr,1m L .. ads orr Turkey's Ntw 5·Ye~r Pbll," FOtllillH Aariwl. 
lure , Now:mb('.r 20. 1967. p. ~ . 

(2) IIII,O'al in T"rkey, Spring Revie ..... (Airgram TOAIO A·l4l rrom Anhu, Marcil 21, 
1969), pp. 5.6, 12.) J. (Also ~e L. M. Humphrey, IoIc)(i('QtI 11I1.('<Jt COllltf to Tu, key. 

USAID, Ank:Ir3, April 1969., 
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(3) Leller from WiIIi'"n r.. Davis, Agricultura l ACu ehe, Am(:Tican Emb3s.sy. Ank~ra , November 16, 1973-

(4) H:u-vey P. Jo hnson, Higlr'Yielding /Vinlcr IIIlrcal f or T"rkey_A Protrcst Report , 
USAID, Anh r.., August 19 71, pp. 1, 8. 

(5) Abd ul Halt:., "Prc.scllt S Utu~ u( WhCH R~st~reh 311d Prod uction Pro!:r~mmcs in the 
Near East Rellion," FAO, C;: iro, September 1971 , Tab le HI. 

(6) Letter and ~ndosure from Keith M. Bye,¥o, Deput y Food ;l.nd A!:rieulture Officer. 
USAf 0, Ank~r~, October 12, 1971. 

(7) Department of State Airgra m TOAJD A·4B9 (ro m Anhta, Decemb~r, 20, 1971, pp. 3, 4. 

(8) Letters from Willi;l. m L. Davis, Al!rieu J tur~1 Attache, American Embassy, Ankara. 
September 22, 1971, J an~uty 4, 1972. 

(9) Abdul Hafiz , "Report on Cereal I mpravemenc and ProdUetion in Turkey," FAO, Cairo, July 1971, p. 10. 

(10) CIMMYTAmwalReport, 1972 ,pp.5S,57. 

(11) Dep:u-t ment ofSrate TeJer, ram 25JO from Ankara, April 4, 1974. 

(12) Estimate provided by Dr. Kingma of the Arid Lands Regional Agrkultur;l.l Pro!:.a m, 
Beirut; [orwarded in Foreign Agricultura l Service Telegram TOFAS 22, April 23, 1974. 

(IJ) "Whe:n Rc~eareh and Productioon in Turkey, 19 72-73," Wheat Rcsu rch and Tnini',g 
Center (The Rockcfd/cr Founda tion) A nkau, pp. \ .J. (OU rt of annua l 5Umma. y ror 
CIMMYT provided by DiU C. WriH ht, AStieultur:l1 PrOjeC( [.e.adcr. J anuary 2J, J 974.) 
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Af,;,ru, <0""><,,. Hm;"d '0 ,',," "'';0"", 'o"hw", Ah" A,d 'h", " ;, """'y 'O'""d to b'"d wh,,,, (du,um wh"" '" '"0 "'red " ,h. 
region and are particularly import.;!,.,t in Tunisia). 

A'though '" '((0" w" m,d, '0/0"', '"[o,m,,,o, 0' ""h-y'e/d',. wh,,,, 
<lrewh,,, " Moo" 't W" g'"""y '"",,"u(u'- Th, o,/y '-'''P''o, '''y b, 
£th,op" wh", d" 45,000 """", (! 12,000 ""'I o[ 'mp'o"d wh", P/""'d 
in 1 972 ',dudod 'om, ",',,, 'nd Moxk,n ''';<t;,,-, 1, " po",b/, 'h" 'om, 
o[ ,h, 'mp'o"d '"'''''' "'red ,,, K,ny, ,',"" 'ommo, """'y w',h "",', 
'''ly M"b, ''''",,,-' 1" Egypt, , /0'"' 'mp'o'Od "d"y ho

wn 
"G,,, 155 

"'o'n" [Ot ,bo,' 90 pot,,", o[ ,ho to,,' ""; 'm,,, "'" h,,, boon pbnt,d 
to M",,,,, "",t'" "d 'om, 0<0"" h", I."" m,d, botw"n 'h, two, G;" 

'"'''''' '" '/'0 P/"t,d 'n 'h, Sud",-' M<x,,,,, ''''"',, '" bd,. 'red in 
b",d'''g "d '"'' m'/"p/k",o" pco'''m, ,'''w,,,'' " Aft,,, '"'h " in 
T"",,,,,,,, I."" y., '0 d,,, "'m '0 I., ",;J,b', 0' 'omm",;,/ p/,n"ng,_ 

• L,,, .. f'om AbduJ H,n" 'mj'" M,n", .. , R,,;,",/ F',1d F,od Cm" "'j,,,, Food 3nd AgricUlture Orgnnizntion, Cairo, December 6, 19 73. 

'J h,,, ,,, m'"d ,f" """""' f'om K'n" whleh W<t, ,,," ;" tOm, ,f 'h, '"f, 
b",dln, ,to, .. "" ,,, M",to, K,,,,,,,,, f" '"ot'"'" ""f,., f"m, K"""_M,,,,,, trO$$. S~e St~km~n, li'f Ill, op. cit., pp. 84, 85 for det~ifs. 

'",n" 01', ,;,-, H_ S_ Ef-Tob" .mJ Ef/o m T,' ... , "1"'<0, Im,,,,,~,, .mJ 

'''''''''i,,, '" Egy"," Pw,",,,,,,S' 'f oJ" Pi", ",",, ""',fwp, <fMMyr, S'''''mb" 
"7<, p, 2S, '-.. h' S.lIm, ""~f E""",,, Wf"" F",,~ S"P""" to N .. f, D'"f,,",, 
M",,,,, SU"o," .1'''bo, ol_Yo,,,,,,, C,"O, A," .. >1,1971, p_, (''"''"'''0'' ,,, j'RS 5<1156, Scprcm~t 29, 1971). 

"" r"'''''b, 'h, ",moo,,, R''''"h S",~" m,d, 270 M_T_ 'f ",d w'd, M";.,,, 
"''''''''' ".if,," i" 1973, f80 M_T_ of W-"OJ, Troph, (T-K' K Y 50) ,,'" "M_T_ 'f 
IV_'65', J". ," (fou" (tom H"", C_ W''''o_ USAlD, Dot " S''-"m, Nn"mb" 15, 1973). 
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Tablc 1 S-l\lgcri.1: HY V WhC3f se<:t! ,mpotu alit! ~rea pl'''' 'ed o r harvcsted 

Crop ycar 

1969/70 
1970/71 
1971/72 
1972/7J 

(1973/74) 

Qu~t1tity vf 
.~cd impon~d 

M~lric Ions 

1,500' (1) 
17,000~ (2) 

15,468' (3) 

Hl'clurcs 

5,100 
140,000 
320,000 
/JOO,OOO 

ArCll "bnted 
or Imrvc.ted 

Acres 

12,600 
346,000~ 

790,700 ' 
1,482,600'" 

(4) 
(2) 
(4) 

(850,000) 
(5) (6) 

(2,100,000)"" (5) 

'Principally from Mc"ico. Subs'<ln'i~1 'Iuanfitics of Sl:cd were also imported (rom 
Morocco nnd Tunis~,. 

> I II 1970, Mc;<;co exported 11,182 M.T. of seed 1\.1 Alt:~ri~; the busine~ was handled 
by a Swi'<S fum, howe,"er, ~nd d lC e~ports ~re lisled :>slIoing 10 Swil:r.cr/alld in rhe official 
Mc.x ic:on ~f~tist i c5 (rc(. 7). 

~ lleportcd e"f'Ort ofse.-d rrom Mex ico (0 A1t:cri.1 in 1972 . 

• Seed Mlpplies were sufficient for 365,700 acrcs . but some atrived la[c. Aboul 341 ,000 
:teres were pb ntoo fO M"xic..1n va rieties (In~l 66, SK:te Cerro., "nd Tobari) "lid 4,940 to I L:l li,,,, n.ic! ies. 

~I nia 6/J, SK:tc Cenos, Tobari, and Sfr:t ,npelli. 
6 Prillei p~lJy used in t he soei ~list s<:ccor. 

'Ab"ut 80 percent bread whencs .1"'.1 20 percent du,ulll5. Wilhi" lite br"-ld '"teg;ory 
th~ vad"!<ll breakdown was: Sie,e CerlO~ 70 p':rc(!rll, Jl\i~ ZS percent, and Tub"rj 5 
percent. Th~ c!urUl1l v~riCty was J ori C69. Str~ '''pcHi p~rfo rmcd as well ns Sic tc Cerros, b [It 
was still under sced multiplication . 

• Avcra[:c of projection range. 

REFERENCES 

(1) Conversation with Dr. Gregorio M"rtinc~ at C IMM YT, Dcccr"b~r 17, 1970. 
(2) ChllMYT/lw1I1aillf"vort. 1970/71, p. 5l. 

(3) Letter {rom Richnrd A. S rnith, Agrkl1lt ll r~1 Attache, Anteric"" Emba.sy, Me>;ico City, 
J3'IU~ry 18, 1974 (d~ta from Dircctor Gencral of Stati~tics, Scercrarint of lntlu.\ try 
and COmmerce). 

(4) CIMMYT/I 'Ill/loll Report, 1972 , p. 70. 

(5] Zhor Zer.ui, "Ccreal Production Set !lad by 6~d W~;lthcr" (in French), AfgcTj,~ 
Acluofit<', AIl:rrs,July 1973, p. 8. 

(6) Lellcr rrOIll W. L. McCuis.tiou. I'roject Ccrc3Ies·CIMMYT, Algiers, J3hLl~ry 28, 1974. 
(7] Leu.,· from J ohn D. J300b. Auj$f~nt Agrieulnrr:> / Attac!,e, Americall Embassy, 

Muico City, F"bluary 12, J'}7~. 
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Crop yeu 

1967{68 
1968/69 
1%9/70 
J 970/71 
1971/72 
1972173 

(1'.173/74) 

Qu" utity uf 
s~',:d ill'[lurt~(! Ar~" pla!lled 

or hH~C.\tcd -----_ ..... _----._---_._-._ - - '- ..•. - ----
M"/rir- lOllS 

IIp''''''''1 ,.1 an 

l' (lJ 200 SOD 500' (J) (4) 
4,900 

12,100' 
46,500 

114,900' " 
90,nll0 

222,400' '. 
206,000 

509,000' '. 
29Vl00 

726,500' '. 

(2) 
(3) 
(4) 
(4) 
(4) 
(4) (400,000) 

(9aa,400)' >. ('l) 
• Sic.c Cerro! (plus 150 kg of SUper X). 

'Indudcu 250 M.T. or Sicfe Cerro" l Oa o f r l)j~ 66, 1 00o( Tob~r i (,6, 25 ofPe'!.iollnu 62, '" ]U 25 u(Noncno. 

3S0 perCCll t Siclc CCn- 05; n:,sl I"i~ 66, Tub~ri (,6, ~nd Penj~ ."o 62 (reL 6) . 

• Unorr.ci~ 1 cSfimalC no"d" by u.s. AKr i t u ll"r~r Alf~clic b".sccJ 0" q u~ntilics of o:cnificd 
seal ""-J jbblc, d iscuJ,5jo ns wilh USA! 0 agri~u ll"rislS, ;oud ollt': r inforn':lI ion. 

'The C5l im~ t cd bn:~"'dnw" by w riCl y w;os ;'s fo lluw~ : 

908 (/Io/ioll) Sf(" / .. <:'mot Tobar{ 

»crcen! 

1969/70 44 32 

" 
1970/7J 95 3 

2 1 ')71/72 OJ 7 1972173 95 5 (1973/74) OJ , 
REFERENCES 

0) Dcpnrtlncnt O(St~lc Airgr:1l1l A·272 (rom R:lb~l, f)ccculbcr 25, 1967. 
(2) CIMMYTRcport, 1967.68, p. 73. 

1'010/ 

100 
100 
100 
100 
100 

(3) M'Jrocco; IlIIml',Spritlg Rcv;",w (AID), March lJ, 1969, I1p. 2,,;. 

(4) "Morocc~n Agriculture Thrivcs 011 High-Yi\>ld MCIiIc~t1 Whc~I," ['rQUI UIlCI (AID). Fcbrll~ r y 15, 1969, p. J. 

(5) Fcrcig.1 Agricultural Service T cJq;rams T Ol' AS 10 ;,ud TOF AS 13 rrOIlI R~b" I . M3rch 22 :.nd 27, 1974. 

(6) CIMMY'J' ReJ1OTt, 196&. 69, PI'. 57. 97. 

39 



, 
'I 

" 'I 

Table 17-Tuni§;a: HYV wheu §e~d imporu and a.rC;l planted o r harw:sted 

Crop year 

1967/68 
1968/69 
1969/70 
1970/71 
1971/72 
1972/73 

Qllant;ly of !'Ccd imported 

MdT'C tons 

50 (1) 

Arn pbnted Of harvested 

800 
12,000 
~~ .OOO 

102,000 
60,000 
99,00() 

2,000 (2) 
29,700 (3) 

131,000 (3) 
252,000 (3) 
148,300' (3) 
244,600' (3) 

'TI>" decrease may have been due to diuatisfaecion of fa rmers with the quality of 
sc"d riistribllt"G. during the 1970/71 5Ca$011 (ref. 4). 

'In ~dditwn, ~no,h"r 124,000 acre, were sown with locally selected and improved 
dllrum var~ti"J (ref. 4). Two, B~dri ~nd lnrat, o((up~d about 25 percent of ttl" durum 
21U in 1973174. T he m:wer v;ori~t>c~ in the tUI;ns 5tagc c~rry t1~ Norin 10 dwnfing gen"~ 
{ref. 5). 

REFERENCES 

(1 J "Tunisia to Clo.e Whenl Gap," Front Li"es (AI DJ. Ikcembcr 15. 1968, p. 7. 
(2) Foreign Agricllltllral Service Report TN·9004 (rom Rab~I.Jllne 26, 1969. 
(3) Letter from Gaylord L. Walker, Senior A&rielll(lU'c Sector Advisor, USAID, Tunis, 

October 19, 1973 (d ~ ta provided by the Officc ofCere~IsJ. 
~4J Letter far Buford H. G.igsby , Plajcct OUieer. Agricuhllul Production and Rc~earcll, 

USAID, Tunis, November 8, 197 3. 
(5) Letter from George Varughese, CIMMYT, c/o Ford Foun(bdan, Tunis, Febrll,,-ry 8, 

1974. 

40 

----:-;' 



ADDITIONAL SEED IMPORT DATA 

Table: 18-lmporlS of Mexican whe:1I scct.! by (Ol,llltriu wh~rt 110 
p!3nteu :lrea U;1I3 arc yCl".,aibbk: 

Co ... "try and crop year 

AS!A 

lI ... rona 
1968/69 
1969/70 

Saudi Arabia 
1969/70 

AFR!CA 

S ... dan 
1'169/70 
1970(71 

Tanunia 
1969/70 

2~mbi.:. 

1969/70 

LATIN AMERICA 

Br:uil 

1967/68 
L969/70 
1970/71 

Gu~tem~l~ 

1967/68 
1968/69 
1969/70 
1970/71 

Bolivi~ 

1968{69 

Metric IonS 

2 
302 

2 

(I) 
(5) 

3 

0.2 

1,475 
I 
I 

S06 

22 
lOO 

SO 

J Shipped f,om West P~kis.tan in September 1968. 

NotCll 

• 

, 

(I) 
(1) (2) 

(I) 

(I) 
(3) 

(II 

(I) 

(4) 
(4) 
(4) 

(4) 
(4) 
(4) 
(4) 

IS) 

IOf tot~l . 300 M.T. shipped from West r~kisra" in Se?cmbcr 1969; I.S M.T. shipped 
(rom {ndioa d ... ring ]1,l!y.Scpternb« 1969 period (1 MoT. of Kaly~n Sona; 0.5 M.T. or 
Sh;u'b~li Sonora). 

'Gift from Wc:st Pakistan. 
" Cift from We,", P"ldst:m. shipped September 1969. 
f Authori .... tion for West Pakistan to e"pon 5 M.T. of Mexip.1k. 
·Cift from West Pilkisun;shipped June 1969. 
~Shippcd (rom Mexico. 
'Two v.uictic5. 2=) M.T. each (typc nO( S(:>ted, bur J:>r:l166 and N('>rtCIlO 67 prniuusJy 

tcned). 
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(11 Foreign Agrictl ltlll':ll Ser",,!: Akcomru from Rawalpindi to Program Compli.1nce Divi. 
sion. E);port Marketillg Service, Novemlx:r 20. 1969. 

(2) I'oreign AgnCtlJtural Scrvice Report INOO:?5 [rom New Delhi, F tbru:try 19. 1970. 
{3J Dep~rtmcnt of State Telegram 117861 to Rawalpindi, Juiy 22, 1970. 
(4) Leu~r fr:)m Richard A. Smith, Agricultural AUaci' e, A medcan Embany, MCKieo City. 

):uttl.lry 18, 1974 (data from Direc tor General of St~tjsticJ, Secretariat of Industry and 
Commerce). 

(5) Department of State Td~gr3m 5196 from L~ P~'t., June 21, 1968; Airgram A.g02 from 
h Paz, Jul)' 3, 1968. 
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IV HIGH-YIELDING RICE VARIETIES 

This chapter summarizes data on area of high.yielding varieties of rice 
planted or harvested, and fragmentary information on sced imports, for 
developing nations in Asia, Africa, and Latin America. E1Ich of the continents 

is handled ~omewhat differencly. 
The Asian portion follows the format used in the previous chapter on 

wheat. A separate table is provided for each of 13 nations. D:lta which arc 
particularly tentative or which are preliminary estimates for the 1973/74 
season are placed in parentheses. Data are generally rounded to the nearest 
hundred; consequently, hectare and :lere figures do not convert precisely. 
Available information on ricc improvement in the People's Republic of China 
and North Vietnam is summarized in the Appendix:. 

Only scattered preliminary observations arc available for Africa. Thesl:: are 

summui~ed in a short essay. 
Some estimates are begir.ning to become available for Latin America. Data 

for 1971/72 and 1972/73 for 11 nations are summarized in one general table. 
The table is both derived differently and arranged in :I different founat from 
that used elsewhere in the report. An introductory note describes the 

procedure utilized. 
A final section summarizes ~eed exports from the Philippines-boch by [RRI 

and private firms-to 15 nations, uide from thor.e listed in the Asian country 
tables through 1970. Virtually all of the data on imporli of Philippine seed 
cited in this table, and elsewhere in this chapter, were ptovidcJ by Dr. 
Randolph Barker of IRRI. Most of these statistics were supplied through 
correspondence in October 1970; the reference to this data in the country 
tables reads simply "Barker (October 1970)." In addition, reference is made to 
an article by Dr. Barker. "Economic Aspects of High.Yieldlng Varieties of 
RJce, With Special Reference to National Peke Policies," in the Monthly 
Bulletin of Agricultural Economics and Sratistic5, ju'ne 1969, pp. 1-2; it is 

noted as "Barker (June 1969)." 

43 



., 

ASlA 

TatHe 19-1langl:.dcsh, HYV rice seed imporu and 3rca p lanted oc h:lrveslcd 

Crop year Quantity of seed imported A/COl plan ted or harvested 

Metric toou HIUIQ"~S Acrel 

1966/67 10 {1) 200 500 {2) 
1967/68 1,500' (1)(2) 67,200 166,000 {5) 
1968{69 152,200 376,000' {6) 
1969/70 4.4 {3) 263,900 652,000' (6) 
1970/71 1,800' (3) 460,100 1,137,000' (6) 
1971/72 623,600 1,5 41,000' (7) 
1972/73 7,000' {4) 1,069,600 2,643,000' (8) 
(1973/74) 5,200' {4) 

'IR-8 planted during boro (winter) Juson. 
'IR·2Q received from commercial sourcU in tile Philippines. 
'''In 1972, the B.utgladesh Government impo:tcd aboul 7,000 M.T. of IR-ZO II"cd 

(rom the Philippines, which i. Ihe largest con.signment of ricc seeds ever imported by :my 
c:C>unuy" (ref. 4). 

"' R_20 c.~poned from tbe Philippines in 1973. 
'The approximate susonal diJ.{ribUlion o( dlt IRRJ v.UletitS W.u: 

A,lS Ama" !Jo'Q 'rota l Crop year 
(spcing-lOummCf) ($Ummu.(~n) (wimer) 

Pet(~"1 

1968/69 4.4 0 95.6 100 
1969170 6.6 4.5 88.9 100 
1970/71 7.6 17.6.1 75.4 100 
1971/72 7.7 40.6b 51.6d 100 
1972173 6.2 52.2' 41.6 100 

aOf a total 199,800 aC[C3 , 166,500 or 83 p~rccnt were [R.ZO. 
(Details on the introduction and usc of [R.20 Dre provided In ref_ 
etence 9.) 

bO[ a total 625,600 acres, 568,700 or 91 percent were fR-20. 
cof a total 1,378,600 ''''<:$. 1,259,700 or 9 } per~e ll t were 

IR-20. 

dor a total 795,400 ~crcs, about 148,260 or 18 percent were 
planted toChandina (ref. 4, pp.157, 235). 

REFERENCES 

(I) Letter from Leon F. Hencr, Auistanl Dtr~( l or of Agriculwral Policy, USAJD, 
Rawalpindi, Octob~, 9, 1969. 

(2, Ria. a>ld III/rl!tJ1 i>l Pakis la", Spring Review (AID), Marc h 17, 1969, pp. 2.5. 
(3) Barker (Octo&c.- 1970). Also """ Fordgn Agrlculturn l Service Reporl PK 1032 [rom 

Isla mabad., May 14, 1971. 

(4) JRR! An""al Report for 1912, p. 1 (sou,ce of quole); d"a p!"Ovided by R .. ndolph 
BarhroflRRI,]anuary 1974. 
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(5) "Country Field Submi~$ion: Pakistan , FY 197 1," AID, AuguSl 1969, Appendix A, 
Tab'" 1; leue~ from Cad O. Wiub"'r;. Agricultura l AUach". American Emba1SY, 
Rawa lpiml i, October 7 , 1969. 

(6) Foreign Agl"lcultur~ 1 Service Report DO. lutZ (rom Dacca, April 18, 1973 (enclos­
ing mimeographed reporT from Bureau of Agricultural Sutistics, Directorate of 
Agriculture). 

(71 Foreign Agricultura l Service Reporcs (rom Dacca: BD·)OI9, MIIY 4, 197 J (c"dos;"!:" 
dipping from Tire Bang/adell! Gazell e, November 30, 1(72): BD-3034, June 29. 
1973 (enclosing UNROD Report, December 1972, p. 14); and BD-3035, July 17, 
1973 (endosing clipping from The Danglade~iI Gazelle, June 28, 1973) . 

(8) Foreign Agricultural Service R~po,ts from Dace.,: BD·)007, April 3, 1973 (~nclos­
ing addendum to UNROD Report, March 27, 1973); BD-3035 ,o[!. cit. Letter from 
Carl Winberg, A~ricultural Attache, American Embassy, Dacca, October 15, 1973 
(aus data provided by Joint Secretary, D~velopme"t, Ministry of Agriculture). 

(9) Foreign Agricultural Serl'ice Report I?K 1035 from Islamabad, May 21, 1971 (e n_ 
closure by Refugio I. Rochin on "Farmer's Experiences with IR_20 Rice Variety 
and Complementary Production Inputs: Eut PRI:istan, Anlan-1970." May 1971, 35 
pl'., subseq uently published in The Bllliglacfesil E~Ol!omic RtlvjclU, Junuary 1973, 
pp. 71-94), Buford H, Grigsby, "jm.ro<illcrion of IR·20 Rice In to East Pakistlln," 
USAID,llicca,January 14, 1972, 12 PI" 
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T~b;c 20-BU"";I ' HYV ricc ...:"d 'n'pons and:ll'(';l pbnteU or harn'UeU 

Crop year Quantity of seed imported 
Arc:I planted or ha rvcsted 

Me/ric tons H~clarcs Aues 
1966/67 O.! ' (1) N~g 196 (3) 1967/68 200 (1 ) .1,400 8.s00~ (3) 1968/69 (2) 166,900 412,40· ) , ') 1969170 200 (2) 143,000 353,300~ (-~) 1970/71 100 (2) 190,900 471,800' (4) 1971f72 

18 5,1 00 457,300' (4) 1972/73 
199,200 492,200 ' (4) 

"R·8 imported f.om JRRI in 1966. 
'lR·B import~d from the Philippin~s;n 1967. 

'IR.8, iR-S; less th~n (J.t M.T. ofc;'r.h i'nr><.lrtcd from lRRI in .968. 
" IR·S imported from the Philippines in 1969. 
' fR-20 imported from rl.e Philippines in 1970. 
6lR-8. 

' IR-8; in additio". 60 ~crc. of NgwctQc, an im)""ovcd local v~riety, Were pl~nted . 
• The approximate v~rictal compostion by Yoason W:l5 ~s follows: 

1969/70 
1970/? 1 
1971/72 
1912173 
------

'Sown ~rea . 

Yagya,,, I' 
(IR·H) 

90.3 

5.' 
2.' 

1.' 

Yagy" ,,, 2" 
(IR. _S) 

,., 
86. 1 
76.9 
72.9 

C4J6J ' ~ 

0.' 
13. J 
17.7 

• ~Harvcsted ~rc~. t>:gwctoc is ~n improved Iot~1 YJdet) .. 

Ngweto"~' 

G.' 100 
8.' 100 
7.4 100 
7.5 100 

IR·8 W<lS not Qcceptcd by (Utnlcrs or producers. C.4{63 i. considered wd l 
ad;'ptcd to growing conditions in upper Burn';l ond 15 expected to p.lrtly replace 
lR-S thnc. lR·20 ("Shwew~rh"an"l. IR·22 ("Lon~thw,·.hw~w.lr"), ~nd lR.24 
("ShwclVa.yint") were, ~s of August 1973, shortly to be rele,lsed to f~rme rs. An 
improved strJin of lR·5 hus been produced by irradi:ltlon und is to be distributed 
in lower aliTlll~ (ref. 6). 

REFERENCES 

(1) Bnrkcr (Julie 1969). Also Clndys C haritt, .. R.ice S uJ"plus A mrms Success," jOllmal 
oiCammcrcl!, M~rch 29, 1968 . 

(2) Barker ir)etobcr 1970). 
(3) Offie;';'l sources, August 4, 1970. 

(4) Rcporl 10 II'I! Peap&!, 1972·7), R,u'goon, 1973, p~rt IV, ch. I, p~r. 56;offidal 
sol!rc~, October 18, 1973. 

(5) Moe Myin t, "A Welcolne by Emer:>!d·Grcen Fickls-.1," Jih;ulti"S Peopk's UQily. 
R~ngoon. AugUR 10, 1973. 

(6) " AgJ"i Research Produces 8cuer Qu." ity Rkc," TIl<: C Uardiall, R~f1goon. O ctober 
1 ~. 1973. 
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Tabl~ 21-lndia, HYV rice seed imports and anom plautcd Or harvested 

Crop y~ar Qua"tit~ of 
~~<;d imported Area planted or harvcst~d 

------_. 

1%4/65 
1965/66 
1966/67 
1%7/6f!. 
1968/69 
1969/70 
1970/71 
1971/72 
1972/73 
(1973/74) 

Melric tans 

(1) 
6' (1) 

80' (I) 
20' (2) 

(3) 
-' (3) 

(3) 

Hectares 

90 
7,100 

888,400 
1,785,000 
2,681,000 
4,343,500 
5,589,200 
7,411,400 
8,639,100 

(10,162,200) 
----

Acres 

200 " (41 
17,650 • (11 

2,195,200 10 (S) 
4,410,700 10 (S) 
6,624,800 lO,Il,ll IS) 

10,732,700 J> (S) 
13,811,000 " (5.1 
18,313,600 " (5) 
21,347,200 " (S) 

(25, 110,900)'~ '" (5) 

'T~ichu"g (Native)_l, hereinafter noted as TN-,. Two k!; w~re '.aken to India in a 
suitC::lSe by the manager of the N ational S~cds Corpor:ltion. 

'TN-l. One M.T. was shipp~d by air freight frOlll IRRI in Jll1le 1965. Another 5 M.T. 
were received by ship from Taiwan in October 1965. 

'TN-!. Gift 01 joint Com'llission for Agricultural ReCOlistruction ill Taiwan. 
'IR-8 (from IRRI). Tell M.T. were provided by tbe Ford Foulldnion ulld arrivedi" 

mid·December 1966. The other 10 M.T. were pTOvidcd by the Rockcfdlcr Found .. tiOI1 
and ~rrived ill C:tlcutta in February 1967. 

'Less thall 0.1 M.T.ofIR_5 fromlRRl in 1968. 
·Import of less tha" 0.1 M.T. each of IR 5-81 ~nd IR 5-114 from IRRI in 1969. 

(Neither is an offici.I·o'aricty, but mther a selection.) 
'Import ofl~ss than 0.1 M.T. each of[[t-20 and IR-22 fr:;lm IRRI in 1970. 
"ADT·27. 

'Composed of 2,500 acres of ADT_27 and 15,150 acres of TN-I. Ofth<: ADT-l7 
nrea, 15,000 acres were in the tabi (winter) season and 150 in the kharif (summer) 
season. 

lOThe npproxim~tc scason~1 distribution WaS: 

Crop year Il.abi(wi"l~r) KhariJ($lIlnlnCr) Total 
Percent 

1966/67 43 57 100 
1967/68 38 62 100 
1968/69 29 71 100 

"Within the rabi se~soll, I R-8 accoullted for about 49 percent of the 1,935 ,000 ~cres 
harvesled, TN-1 22 perc~nt, and ADT-27 and other~ 28 percent (ref. 6). 
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''' The distribution of this are:! by SUIt' WaI' 

1"1"111/ AHrlft~a hlt'st Ulln. 
Ot"ers Tota l Nod" :)~I!drslr DellJ/al Pmdt'sh 

PCfctnt 

1966{67 17.2 31.0 3.0 7.8 41.1 100 
1967/68 2-1.8 19.6 7.3 8 4 39.9 100 
1968/69 23.8 7.6 10.0 12.3 46.2 100 
1969/70 ::C),J 12.0 10.6 12.9 38.2 100 
1970/71 32.5 '.7 '.8 12.1 35.9 100 
1971172 30.3 9.8 '.5 13.4 37.0 100 
1972/73 26.0 13.9 7.0 10.7 42.5 100 
(1973/74) (22.1) (11.8) (11.8) (10.0) (44.3) 100 

"Total of state l~rgCts. Tnc Government of India larget was 24,710,000, and may 
be exceeded. Preliminotry l'5tirnales suggest t hl t the tQt:!J Q[ the n ate targets was approx­
imHdy reached. 

REFEKENCES 

(1) Carroll P. Streeter, A Partncrship to Impro.t Food Pu,d"Clicm in Judin, The Roch_ 
fe!ler Foundation (unti~l cd, 1969 or 19701. pp. 26.29. 

(2) Ibid.; leiter (rom SUccler, April 14, 1970. leat'l (rom R:mdolph Barker.IRRl, 
March 31, 1970. 

(3) Barke. (October 1970). 

(4) "Rice Crop Provl'.S Tanjo.e Program's Worth," Fo,e;g" Ag,icuUuu. March 4, 1968 . 
p. 7; Depurmeat of Slate Ail'{;ram A·44 (rom M~dru, Oclober 13, 1967. 

(5) Unpublished data from the r.-.ini$lfy of A.:riculture, (orw;!.rded by Hor:tt:e o..Yis, 
Agricultural AtUche, Amerkan Embu!y, New Delhi, 011 October 19 and December 
13. 1973. (Subsequently included In FAS Report 'N~002 from N~w Delhi. Januacy 
4, 1974.) Estimate!> for 1969/7ll and 1970/71 are \'Cry similar \0 !ho~e presented in 
"Repon on Price Policy for KharifCcreaJs (O)r rhe 1971·72 Se:-.son," Agricultural 
Prices Commii>sion, N~IY Delhi , September 1971, T3blc 4. 

(6) "Evaiuarion Study of High.Yiekiin!: Varittiu [' ogrammc, R~port for the Rabi 
1968-60-Wheat, Paddy, and Jowar ," Pbnnln& Commiuion , New Delhi. November 
1969, p. 50. 
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T3blc 22-lndoncsia: HYV rice seed imports ~nd <Ira pbmed or harvcst.,d 

Crop ye3r Quantity o f seed i mporl~-d Are~ p lam~d or h~rveucd 

MetTic lo ru H fu:tarfU Acr~ 

196G/67 0.2' (1) 
1967/68 
1968/69 (') 198,000 489,000' (5) 
19 69/70 826,000 2,041,0001 (5) 
1970/71 ' (3) 913,000 2,256,000' (5) 
1971/72 1,338,000 3,306,000' (5) 
1972/73 1 • (4) 1,521,000 3,758 ,000' (6) 

'200 k& (440 lb~.); introduced from IRRI in 1966. "There h~ve b~~n :ldditioJl~I 
import~ o f sm~lIlots of seed but they have probably n ot exeeeded On~ metric ton" (r~f. 
1) . 

·C4·63; developed at the CoUege of Agriculture at the UnIversity of tho Philippines; 
imported in first 6 months of 1968 (ref. 3). 

' 100 kg (220 lbs. ) each of IR-20 and IR-n were introduced in January 1969 ~nd 
Fcbru.:lry 1970, respectively, wi t h USAI D lI.!.Siu3nce. 

' One meuic Ion oflR-20 fro m IltR!. 
' Inciud l'S only area under government progums. In ~dd ;l io n, subu.)nt;.)1 arc.:u arc 

volu ntarily pi.antcd outside of program ucas. Field observationJ in 197) su~cJted t h ... t 
this var iety 3n:~ is toughly half a ~ brge lIS that in !l0vunment prollr3 ms (ref. 7). 

61 ueludes a ll h~h . yield ing variet ies: IIt ·5 and IR-8 (k nown loca lly as Peta Banl.5 and 
Pet3 Ikir,,·8), C4·63, Pelita 1/ 1, and Pelit" 1/2. Widesp.~d usc of the IRRI va rie ties began 
da, ing !lIfe 1968169 wet so:;ISOfl (ref. 8) while C4·63 ClI niC into commercial pbnling 
durmg 1969/70 (.ef. 3). 

",he seaslmal d is tribution W3sas follows: 

Dry 
(Apr.-Sept.) 

Illet 
(Ocl .. Mar.) 

Percer\! 

1968-69 0.1 90 .9 
1969-70 36.4 63.6 
1970-71 28.4 71.6 
1971·72 32.1 67.9 
1972_73 33.1 66.9 

REFERENCES 

100 
100 
100 
100 
100 

(1) Letter rrom Fr;.ncis J. LeBeau, Chief, Agrlclliture Division, US" I D, Djakarta, Sep. 
tember 30, 1969 (dab obtained from Ministry of Agriculture of the Government o f 
Indollcs ia). 

(2) Bukcr,op. r:i1.,Uunc 19(9). 

(3) J ames E. Hawes, " Rice in I ndones ia," Agriculture Division, USAID, Djakarta, May 
1970, pp. 18,19. 

(4) Leiter from Paul J. S tangel, Acting Food arod Agricultu re Officer, USAI D, Djakarta , 
December 2 1, 1973 (data provided by t he Director Gencral of AgrlcuhureJ. 

(5) "Paddy Intcnsi fic~t jon Program: Indones;a," p. 15 (data provided by Rad3n Pcn_ 
gend3!; Bim~s, Dcp"r tment of Auicu1ture and rorwarded by Pete r Or~m ofFAO). 
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(6) N. M, Idaikkadar, "Crop Sf"~lislics (or Indonesi~, 1955.1972," FAD, Augll.'iI.197J, 
p. IS, Tab l~ 14 ("Paddy Intcn$ificuion Progr~ln"). 0313 (ronl 8;!dan Pengendali 
Bimas, Dep;lrtmcll t o( AlVinl!u ...... and (orw~rd(d by PCler Oram and B. N. Webster 
o(FAO. 

(7) Discuuioll with Myron Smith, (onner Food ~,J.d Agricullurc Offlcer, USAID, Djabrt.1, 
Washington, December 21, 197 3.Also ~e Leon Heuer, "Indonesia Agricultural Sector 
A~seSiment," USAID, October 1973 (III dra(I) , Annex II, T~hl~ 2. fn. 

(8) K~mpto Utomo, "rndonCsi~," Rcs,'''nal ScminAr "II Agric"lt"r~: P"pers al1d Pro. 
ce~djllgs, Asun Development n~nk, MlUib. 1969 , p. 161. 

T~blc 23-Korea (South): HYV ric~ $ccd ionP0rl3 :Iud are;! planted Or barvested 

Crop year 

1970/71 
191 1172 
1972/13 

Quantity of seed i mport~d 

Mel,;e Ions 

Art~ IIl:uacd (lr h~rvested 

fleeltltel 

~xpe,i""" ua l 

2,100 6,700 (1) 
J87,OOO ' 462,000' (I) 

'Tongil wa.s planted in a number of arus which were tleogr~ph ;c~lIy unsu;led [or the 
var ie ty. This plus ~n un(;l.vor.oble I:rowing 5(ason and o l her (3C10rs ltd to a number of 
proble,lIS. Fumers were subsidiz~ (s~ fcC. 2 for dt!~iI$J. Arta in l(f73/74 is likely to be 
less. 

REFERENCES 

(I) Letter from CI .. ncy V. jean, Allricultur;!] Art~che, American Emb~ssy, SeouL 
October 5,1913, 

(2) Foreign Agricultural Service Report KR·3016 from Seoul, Much 14, 1(f13, 3 pp.: 
FAS Report KR·2011 from Seoul, M~rch 22, 1972. 
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T:>ble 24_L:lOS' HVV rice ~ imports :lIId ;l1c;\ pbnt<.od or h.;lrvest~d 

QU:l.nt iLyof "rell pli\nll~d or har,oe,te<! 
Crop year seed ilnporccd ._-" 

--------------~--. Melric tous Hl!d"'~f 
Acres 

1966/67 0.1 ' ( I) 
,,0 900 • ( 3) 

1967/68 
1,200 3,000 • (4) 

1968169 
6 (I) 2,000 

5,000 • ( .) 

1969/70 
2,000 

4,900 • (5) 

1970/71 
10 (2) (53.600) 

(1:12•500)",1 (6) 

1971/72 
30,000 74,100 • (7) 

50,000 12).600 • (7, 

1972/73 

'IR.S imported from IRRI in 1966. 
'Two M.T. each of 1R-5 ~nd lR-253 (3 gludnous variety 5p,dfic~!\y bled to suit taste 

prefcrcllces in the up~r Mekong River basin) were imported ftorn PhllippillU in 1968. 

Two M.T. of IR·253 cam" from IRRJ in 1968. 
'111...20 (rom .::ommercial sources in the philippines. In addition, leIS than 0.\ M.T. 

e~ch o f IR.20 ~nd JR-2l were importtO from 11\.1\.1. 
'The appro:c imale season;!.1 cisnibulicn was as follows: 

h't l D.y 1'01,,1 

Percenl 

1966/67 100 100 

1..967/68 17 " 100 

1963/69 25 75 100 

1969170 25 75 100 

1970/71 (97) (3) (100) 

1971/72 " 6 tOO 

1972/73 '0 • 100 

'The illcr~a~c in weI se~SUl\ Jrn is exceplionaJly lar~e. II rll~Y rcprr;aell~ the theo­

rc\ie~1 ~TCl th.t could hJve b~en plamed lIef. S). 

ItEFERENCES 

(Il Barker Uune 1(69). 
(2) Barker (October 1(70). PJ Dqmrtrncnt ufStatc Airl\r:lm A_647 from Vientiane, AuguSt 15, 1969. 
l4l \...etter from Leroy H. Rasmussen, Agriculture Division, USAID. Vlellti:>IlC. Scp-

t~mbcr 12, 1<)69. 
(5) Leuer frarn RasmU!;SCn, September 23, 1970. 
(6) Dcp:!rlment of St~te Tckllrams from V,cl1tiane: 00476. J ~nunry lB. 1972 and 

OOB04, January 2B. 1972. 
(7) Leuer from Ch ... r1e~ A. S3\ldc-rs. ChICf, A\:TicuIIUIC Division. USAI!), Vicntwne. 

October 26. 1973. 
{8} Leiter from Dunald R. Mitchell. Ucputy Chief. A&ril:ull ure Division, USAID. 

V ienti~ne, J~nu:.try 4. 1974. 
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T"ble 25-Malaysi:a (Weu): HYV rice Jccd illlporu ;lind :arc:! planted ur ~r1'csted 

Crop ye~r 

1965/66 
1966/67 
1967/68 
1968/69 
1969{70 
1970/71 
1971/72 
1972/73 
(197J/74) 

Qu~ntity of 
seed imported 

Metric taus 

3' (1) 
3' (1) 

-, (') 

Area planted or harvested' 

HCctQrel Acres 

42,300 104,450 (3) 
6'.:::100 155,000 (4) 
90,700 224,200 • (4) 
96,100 237,500 • (4) 

132,400 327,100 4 (4) 
164,600 406,600 • (4) 
196,900 486,500 • (') 217,300 537,000 (5) 

(233.500) (577,000) (5) 
'IR-8 impon"d from IRR1 in 1966. 
'!R..8 impon"d fromlRRI in 1967. 

J l.",.. th ... n 1 M.T. each of1R·20 and IR.22 l nlpOf(~-d frOm IRRJ in 1970 . 
• The vuietal b re;,kdown w~s ~s follows: 

lJal"'litl AlaJ.,,,,; MDliotjD Ria O,h.·,s Tolaf (IR·S type) 
(IR·8) 

Percent 
J968/69 JJ.9 63.0 4.' 6.' U.S 100 1969/70 4" 39.7 I.J '.1 7.6 100 1970/71 38.1 30.9 4.' '.1 23.2 100 1971/72 39.5 45.0 '.0 l.J 12.2 100 

• A,ca harvested thraugh 1971/72; planted area in 1972/73 and 1973/74. Of['season 
('''cond) wet rice crop. Includes ~ number of improved hybrid •. The main variety 
through 1968/69 was (~) Mahsuri, whleh was introduced in January 1965. Other v~de. 
cics ~re (b) M.1Hnja, which w~s il'1troduced in early 1950's; (c) Rj~. ~ local nam" [or [R.8, 
which was introdl.lced in late 1966; and (d) Bahagb, whidl originated from ch~ s~me 
parent;!! cross as lR·5 and was introduced in 196B. Two more varie ties were introduced 
in 1972: Ml.lrni (Bahagin l{ Ria) and Ma$ria (IR.a x Muey N:l.l1ng 62 M). Padi Jaya (P~ta x 
BP) 76) was introduced in 1973 (ref. 6). 

REFERENCES 

{l) B;trker Ut"'>! 1969). 
(2) lWJ:er (October 1970). 

(3) [..,ttcr from D ... ~ K. VininJ;. Agricultura l AUaehc, AmeriCOln Emb-usy, I{~!.a 
l.umpur. September 4, 1969 (csr'm"" made by A[lache', office). 

(4) l."ttcr5 from Gordon S. Nicks, Agricultural Alladle, Amcric.:m Embalo3Y, Kua"" 
l.umpur, October II, 1973 and Janu.o ry 11,1974. 

(5) Furelgl> Agricultu,al Servic" R"porl MY 3014 (rom l{ ullla l.umpur, AUJ;uS( 3, 1973. 
(6) Foreign Agricultural Service R"pon s from Kuala l.umpur: ACR.40, March 2.1964~ 

AGR·36, January I, 1965~ AGR·7, August 19. t 966~ ACR.69, Septembe, 10, J 1)68; 
MY 2009, Ma,ch 14, 1972; and MY 3017, September 25, 1973. 



Tahir 26-Nr~l: IiYV dte seed imporll .lad aru pbnud ot iul'ft$[ed 

Crop year Quantity o(seed imported 
Arta pb nred or harv~ted 

M~tri~ tons Hectares Acres 
1968/69 60.6' (1)(2) 42,500 105,100' (2) 1969{70 75 ' (2) 49,800 123,000' (2) 1970/71 0.5' (1) 6",800 167,600' (2) 1971/72 

8~,600 201,700· (3) 1972/73 
(J) 177,300 438,000' (3) 

'Import o( 60 M.T. oUR·;; from India and 0.6 M.T. ofiR.S from IRR!. 
'Import 0£7S M.T. ofJR·B from India. 

'Impon 0(0.32 M.T. of1R_20 and 0.19 M.T. oftR.22 (rom IRRl in 1970 (Nepalese 
data list the quantities as 0.14 and 0.09 M.T., respectively; ref. 2) . 

• All improved rice. 

REFERENCES 

(I) a~rker (October 1970). 

(2) Letter ftom R~)'mond E. Fort, Food and Al:ricultute Dlvi~KlII . USAID, Ka.nm:mdu, 
October 13, 1971 (data from Economic Analysis and Pbnning Di~i,icn , Minisrry cf 
Food and Agriculture). 

(.3) Leiter fro m Philip D. Smith, Chief, Food and A¥ricuhure Division, USA1D, 
Kalll!l1l11ndu, Octobu 17, 19 73. 
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T~b(c 27-Pakist:ln: HV V rice seed imports :md ;u-e~ pJ~nlcd or harvested 

Crop year 

1')66/67 
1967{68 
1968/69 
1969/70 
1970/71 
J971{72 
1972/73 

'IR·8. 

Qu~nc;[y of 
.ectl impl'rted 

Melrir tOll1 

,. (l) 
77' (I) 

Ar~a p(~nced or harvested 

H,'r;I(l'N Acres 

80 200' (') 
-1.000 10,000' (2) 

308,OOU 761,000' (2)(3) 
501.400 1,239,000 (4) 
550";00 J,360,00U (5) 
728,500 1,800,000' (5) 
643,500 1,590,000·,6 (5) 

'IR-3; SO M.T. were imporled directly ('1,1"1 Los B~oos and ~nothu 27 MT. Were 
fo .... nrdctl from B~"!Ibdcsh wllf:re d~)' were ?«Jduced durin!! Ilw 1 96f>/67 season. 

'''Few hundrrxl aeres:' 

·Indudes a "(ew {huu$;Ind" aer.:s ... f"rR·G" (Mehr:.n (9) in Ihe Hyduabad region; 
this v~riely is cltpected r ... eventually replace I R-3 (rd. G). 

"The distribution of pruduction by pruv'''c<' wa~: 

Sinl ""'1<,b 801""";s{",, NIt'I'P To(.rl 
]>~f<'cn' 

1971/72 68.6 26.6 .2.1 0.7 100 
1972173 77.0 20.5 1.6 0.' 100 

Almo51 entirely "IR·6" (Mchr~n 6<)) rd. 1. 

'The declillc in arCa in 1972/73 was duc, .I"urdinll 10 une repon u(lh~ Minislry of 
Food .md Agriculture, to '"seeession 1')( Eau I'akist.,n c~usil1~ lea rs of lower demand for 
this V,Ir"'I)' o( rke." The area wa~ ~x peered to illcre~5C in 1973/74 because of an increase 
in the export price and de<nand for c.~port. Others polnl out th;,! rhe present price 
su pport level (avors the production of Basn'a!; rke for expOrt. 

RE:ERENCES 

(1) "Rice JIld WI~~t in Pakist~n." Spr;n~ R,CYK:W (AJD),M"reh 19(;9. Pl'. 16.17. 
(2) [..ctler fr(J1ll Leoll F. Hesser, AnisIan! Director ",r Agricultural Polky, USAID. 

Rawalpindi. October 9 , 1969. 

(3) Foreign Agrieultur~r Service Tcic'1l""" T()FAS <)6 Ir",,,, 11,;,w~lpindi, October 15, 
191iQ 

(4) "Nol ific;llion," Governmenl uf P,,~ [sUIt'!, Mill;my of Asr;culllm,: ".Id Works. Jsb.<na. 
bad, November 11. 1970, p. 1 (endusl.lr..: IU Fore'lll1 Agrieuhural Scniec Report PI{ 
0091 from Islamabad , November 24. 1910). 

(5) O~ta j>i'ovided by S. M. A. Jarr;, StJli$lic:li omc.;,. Plall!!llI!: Uuil. Min istry or Agri­
culll.lre and Works. Agricul( I.I«: Wi"l:, Isl:t"'at..~d. December 5. 1973. 

(6) Forc;!;!, Awicn/lu,aJ Scr~lce Report PK·9095 from Rawalpindi. An!: ,,,,, s. 1969. 
(7) Leiter f,o m Jerry n. lOd:en, (;o!u, ;tdo S13ft· Ulli\>Cuiry W.lt.;, M~ nagcmcnl R<."SCareh 

Projccl ,J:"''''''y 18, 1974. 
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T"ble 28- Philil'l'in<,s: HVV r iet" s<-'Cd ;"'pou s ,,,,d :ore:, pl:mt<:d III" h~r"'CSICd 

Crop yc .. r Qwmityuf 
Ar~~ rl~nled <;If h~rve.ucd seed impert ..... ! 

--- - ...... • -- -----. ---- ..... - -. - _ .. _-_._.-.-
AklTir /0/1$ Ht'(/.}rcJ rl erN 

1966/61 ,55.3' (I) 82,600 204 .100 (3) 
1967/68 6.1' (I) 653,000 1,613,600' (4) 
1965/69 IS.2' (1) {l,OII,SOO} (2,500,000)' 
1969/70 (2) 1,3,5 4,000 3,3 ~5,700· (4} 
1970/7 1 34.4" (2) 1,5'-;:; ,000 3,S67,100 (4) 
1971/72 : ,827,000 4,51~,500 (4) 
1972/73 (J ,152,000) {4,329,200}' {5} 

I IR.8 purch • .cd from TRRT in July 1966 ~l"Id pbnled;n dry SC~iIOn;n I,Ile 1966 ~l"Id 
corly 1967 . 

• 5.2 M.T.IR·II and 0.9 M.T. lR·5 (from IRRl}. 
' 0. 1 M.T. lR.·8 ~nd 111.1 M.T. lR·5 ((rom IRRI) . 
.. Less dill" 0.1 M.T. each <.>f I R-8. J R·S, I R·20, ~nd lR.2:? fr<.>m I RRI in l!J69. 
'Colnpused of 9.5 M.T. of I R-20 and 24.9 M.T. o f Ill·22. both pro'fided by I/tRI in 

1970. In :add i~ioll, tess than a M.T ... ..,.choflR·8 and lR.S were alilO provided by IRRI in 
1970 . 

• Burcau of Agricultur::.! economics (HA E) dat;>. The [01 ~ 1 waS broken oow" .l S 

(u llow,: IR serOes. 1,082.000 acr",, ; BPI reries, 629,000; C series, 9,000. T il" UPI suies 
W;>S develo po.:d by the Bureau of PIJnl Industry of I"" Philippi" .. Co..cTllInem; il is nol as 
high yieldi"g as fhe OIh~ r two scri..,s. The C ser1cS was dev.::lupc-d by the College of 
Al!fleull urc at Ihe Ull ivl"I"S iry of the Philippinc."l. 

'ullom,;,,! estimate. The origin~1 o{f>ci31 uti"'~le of Ihe BurellU of A&ticultu.,,-I 
Econoll1iu WaS .3,155,000 ~cre~ (ref. 6), but this lCcm5 100 hith in terms o( (~ } the 
fi~ure$ (or Ihe previous ~l1d subse'!uenl year (the are" devo ted to HYV·, w~, to hJ¥c 
incrCilsr.d .. bout 20 percen t in ]969/70: rd. 6), and (b) anoth<:T tstiUIJle aVJibblc (or the 
s.'m~ ye.n. The N~tjr.nal Fo·od ""d Agrieultur.,1 Cuuncil plnctd the a rca al 1.432,600 "eres 
(rc(. 7),,,r41 [,<,r(Cent le.s than the area reponed in the t~blc ~nd 53 perCCnt l~ ss th ~ n the 
BAE figure jusl noted). The BAt:: figure was b."hn dow" as follows: IR $Cries. 
2,223,000 ~"es; BP! series, 72.3,000: and C series, 209,000. T he levised BAE esti mate is 
3,120,900 acres (ref. 4). 

c Ilure~u of Agricultural Economics dJta. The NMionJ! Food and Agrieuhurnl 
Cou 'lci ] plnecs d,c are~ at 2,347,500 acrcs, or about J O I'creent IC$$ (ref. 8). The BAE 
dMb werC broken down as follow.: I R seric., 2,562,900 Jcres; BPI ~cric l , 283,000: Jnd 
C series . 499,500. 

'A,ru~ l "rCa C;st lm~'c not a v~il~ble ~t press limc. Prelimin~ ry d~u, j,ldje~ t c I hat the 
~rCa pbn tcd to HYV's was the s;lme proportion of tot~ ! ~rC"J~' i'l 197 1/72. T Il<: [Ot~l 
~ rc~ ill th~t yeu was 3,246,000 h"cur~s, "f which 5 6 . .3 perc en, we'e flbntcd 10 HYV· s. 
T he tOl31 ue .. in 1972(13 was cstim~tc-d ~l .3,Il2,OOO he-cures, down .. bou: 4 percent; 
thus, the HYV ~re~ dedinoo correspondingly. 

REFERENCES 

(I ) f»rker UII"e 19(9). 
(2) B.atk<:t (October ) 910). 

PJ RiC(" in thc PhilippinC5, Spring RevK:w (AI D). MJreh .3 , 1969, section 2, p. 6. 
Appcndi:c T Jble VIII-B. D~t .. from !tCPee. 

(4) OHiei:tl (StErnatcs of tl'~ Burc~u of Agricultural Ecanon'in. Que-ton City (for. 
warded by David E. Kunkel, NovC"mbcr 7, 1913). 
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(5) FO!fign Agricultural Service Telev;ram TOFAS 33 from Mlnil'l . Apr il I , 1974. 
(6) Telfgram from Randolph Buker. IRRI , Drr::embtr H. 1970; letter from B;.rker, 

December 15, 1970. 

(7) Lener from John T. Hopkins , AuiSTant A,ticullural Anld'e, American Embusy, 
Manila. September 25, 19'70. 

(8) Foreign Agricultural Service Telegram TQFAS 70 from M:lnlla, December 3, 1970. 
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Table 29- 5ri Lanka (Ceylon): HYV rice seed r.nporu and arCa planted or harv~led 

ClOp y .. ar 

1967/6S 
1968/69 
1969i70 
1970/7} 
1971/72 
1972/73 

Quantity of seed impon«' An::! pbllled or n:>rve$ted 

At .. lr;c tour 

0.5' (1) 
211 ' (1) 

-' (2) 
0.4" (2) 

-------

7,000 
26,300 
29,500 
29,600 
17,600 

17,200 ' " (3) 
65,100'" (4)(5) 
73,000 6,. (5)(6) 
7J,100J ,6 (6)(7) 
43,500'" (7) 

'IR·8 (from IRRJ). 

IIR_8. In 1968, 210 M.T. of IR·g Were imported from the Philippines ~nd 0.90 M.T. 
(0.45 IIt·g and 0.45 lR-5) from TRRI. 

'In 1969, ku than 0.1 M.T. ofJR-20 wn5imported from IRI(.f. 

"I" 1970, leu d'an 0.1 M.T. of IR-20 and 0.35 M.T. of IR-22 were imported from 
iRR/. 

J 1R_8 :>nd 111.·262. The breakdown of production by susan was: 

Crop Y"fJ' A/alia 
(~mmcr) (wimer) 

Percenl 

1968169 6.6 93.4 100 
1969/70 15.4 84.6 100 
1970/71 32.1 67.9 100 
1971/72 39.4 60.6 100 
1972/73 4G.9 53.1 100 

(Note: the crop year used in this tnble is difrer. 
ent from that used in Sri L:lHka. For example, 
Vab 1970 is combined with Maha 1970/71 
here; in Sri Lanka, Maha 1970/71 is combined 
with Yala 1971.) 

'In ~dd i tion to 111.-8 and 111.-22, the following areas were planced toother improved 
YMieties: 

Other To/til 

1968/69 1,020,000 17,SOO' NA 
1969/70 1,054,000 22,300e NA 
1970/71 1,010,850 2,830 NA NA 
1971/72 912,500 102,180 (117,870)d NA 
1972173 512,600 486,948 259,199 1,258,747 

3Princip"lJy H-4: the H series varietlc.s, ex(Cpt ror H.9, arc (on. 
sidered 35 the '-old" high-yic l.cling V1Ificties. 

bPrincipally DC 11-11; the BG Krics cont"ins dK' "new" high. 
yielding vadel ie~ 

cA·8 and PTB-t6 only. 
dM a. ha only. 
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Possibly the BG series shotlld be listed ;lIang with IR-8 in the main 
t:<ble but more needs to be known ;lbout its genealogy, growth 
habits, ~nd yields. 

REFERENCES 

(l) Barker Ullne 1969). 
(2) Barker (October 1970). 

(3) Letter from H. L. Dwelly, Acting USAID Representative, Americ;.n Embassy, 
Colombo, Octobec 2, 1969 (data supplied by Ministry of Agriculture and Food). 

(4) Data suppli"d by Ministry of Agriculture and Food, Colombo, October 16, 1970 
(forwarded by Michael H. Snyder, Assistant USAID Representative, Colombo, 
October 21, 1970). 

(5) D:Ha supplied by the Ministry of Agriculture and L~nds, Colombo, December 10, 
1970 (forwarded by Snyder, December 14, 1970). 

[6) Data supplied by T. B. Sub~singhe, Deputy Director for Agricultllul Development, 
the Ministry of Agriculture and Lands, Colombo, Dec~mber 9, 1971 (forwarded by 
Snyder, December 13, 1971). 

(7) D;lt;l supplied by T. B. Subasinghe, op. cit., ];lflu;lry 25, 1974 (forwarded by H. 
Birnb;<um, Acting USAJD Representative, Colombo, J:onU;lCy 28, 1974). 
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Table 3O-Thaibud: HYV rice ~ imports ~ od area planted o r hat\<f:ucd 

Crop year 

1969/70 
1';70/71 
1971/72 
1972/73 
(1973/741 

Quant ity of seed ilTlport~ 

Metri~ Tom 

Aru pbllt<ld or ha rve~,~d ' 

Hectaf(U 

(5,OOO) 
(115,000) 
(315,000) 
(350,000) , 

(12,400) ' (1) 
(284,000) ' (I) 
(778,000)' (1) 
(865,OOO)' (1) 

1 (1) 

'Unoffici~J guess of area; official statistics not yet av~1!3blc, Pri"cip~lly RDL C4·63, 
RD2, ,md RD3 ncv~ r beclime popular. RD4 ~nd RD5 were com ing into usc in 1973/"14 . 

• The s~ a sonal brc~kdown was: 

We< D,y Total 

Uune·Dec.) (Feb.-JUM) 
Percent 

1969/70 10.0.0 100 
1970/71 87.0 13.0 100 
1971/72 79.4 20.6 100 
1972/73 42.9 57.1 100 

It is pos~ible th~1 the HYV area in the wet season is 
dropping as the threat of Tungro virus be(ome$ leu 
and mMe farlTleorevert to their old, tall, photoperiod . 
s.ensitin varietie.o;. By 1972(73, al! est;mlted 95 per. 
cent gfthe dry ~son an:a wu plarlfeC to HYV', 

• An estimzt"d 80,000 ha (198,000 1(le.) were planted during the 1973/74 wet 
season. (This estimate has some st:i.ti5ticai buis behind it.) 

REFERENCE 

{ll Letter from Delane Welsch, Depa:tment of AgrlcloJturai Economics, Kasetsart 
University, Bangkok,January 14, 1974. 
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T:ibic 31-Vietna", (South): HYV ri ell: Sli:ed imp!',." ~od "re~ planted Or harvested 

Crop yeM 

19(il/6B 
1968/69 
1969/70 
1970/71 
1971/72 
1972/73 
(1973174) 

Quantity o { 

seed impoflcd 

Metric IOflS 

45 '( I) 
2,005 ' (t) 

0.1' (2) 
L0 4 (3) 

56.0' (4) 

• (5) 

Area plJnted or lurvc5tcd 

Hecln rCf 

500 
40,500 

201,500 
502,000 
674,000 
835.000 

1,200' (I) 
100,000" (6) 
498,00G (6) 

1,240,400 (5) 
1,665.400 (5) 
2,063,300 (5) 

f IR-8; imported in October 1967. Thi, shipment is Heted in nn AIO report (ref. 1) 
but no' in IRR! listing.; (which ci te only Shl pl1'1enrs of less than 0.1 M.T. ef IR-8 nnd 
IR-S ; rd. 7). 

'2.000 M.T. ef IR-8 , 5 M.T. of IR·5. Barke, IndicattJ that the Philippines exported 
1,807 M.T. of lR·8 and 205 M.T. o f IR·S 10 Vietnam (ref. 7). The reason {er t he 
d ifferenc: in varret:ll composition is not known. 

~ 143 lbs (65 l;g) o{ IR-20 received from IR RI iuJune 1969. 

41R_22 from IRRI. 1970. In add ition, less th~" 0 .1 M.T . of1R-20 sc .. d was 'eee iv~d fro m IR k1. 

'or this, 55 M.T . were 1&-20 imported f,om the Philippines in March 1971 (50 M.T. 
We, e distributed 10 f:ar mcrs io flood t:l 1I:tyed provinces; 5 M.T . were registered seed aod 
were d istribute.:! for c~ rt i(jcd sc.:d pr..xl uctlon) while I M.T. Q{ R DI w~s imported from 
Th~iland as a possib le ,epl~remeot fOr I R,·5 (known loc;a lly as TN-5). 

· 35 M.T. of cert ified IR-20 w~re erportC<! to Ca nlboll ia in Ju ly 197 3 . 
• Act:a p lanted. Only Jbout 330 acres w~r'! harve-ned becaulC of poor r~ins. 
" The gO.1I w~ ~ 109,000 acres. Euim~te, of achic ve 'n~nt range from 90 to 100 percent. 

REFERENCES 

(1) Ric~ in So"th Viefi,aJrl, Spring Review (ArD), March 12, 1969 (TOA,D A-U5l), 
PI'· 2, 8, 15, 16, 17. 

(2) A>:riculrliral Production Memo, Rice Series No. 117, Office of Domestic Produc. 
tion, USAID, Sai>:on, January 6, 1970. Also noted ill Departmen t of State Airgra," 
TOArD A-5406 from Saigon. Octuber 31.1970. p. 5. 

(3) B.uker (October 1970). 

(4) Ag~icultural Product ion Memo, R ice Series No. 140, Office (>f Food and Agr;. 
culture, USAID, Saigon, May 25, 19 71 . ]lp. 1-5; leueT f'om Rat,'h W. Ci3rk , Agri. 
cultur.t1 Prodllcc;on Division, 0fficc of Food Qnd A!j:riClilull~. USAI D. S;ligotl . 
No",", mbcr 20, 197 1. 

(5) Leiter fr<.>m C. T. RTlIc!; ney, Agro fl omy Advbor. Rice, Officc of Food and Agri. 
cul ture, USA/D, Saigon. November 7, 197). T he 1970/71 riau wcre based on 
records o f th~ Rice Service; bcgin ll ing in 1971/72, data were obtained from t be 
50m"Wh:1t mOre cOllscr""tivc Din:ctor:atc o( Agricultur~ 1 Econonlics. 

(6) WiUiam J. C. LOl!'ln, "Challge$ io Soufh V ieU\~ 'ne5e Agriculture R~ iS(" Farou Produc_ 
tioll and Profits 10 New Le"ds." J:orcigll /lsricl<ltl<~e, October 12, 1970. p. 9 (sligh t 
adjustments in d3r.t in ~ccofdance with ~ub~quent discussion with Lowa

n
). 

(7) Barker Uune 1969). 
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AFRICA 

Formal statistical information of HYV rice produ::tion in Africa is quite 
limited, but informal estimates and comments have been provided for 1973 by 
J. C. Moomaw, Director of Outreach, The International Institute of Tropical 
Agriculture (lITA) in [badan, Nigeria. 1 Dr. Moomaw was previously with lRRI 
and brought small quantities of IR-20 to Nigeria with him in 1970 (IRRI 
varieties were, however, shipped directly to three African nations as early as 
1968; sec the last section of this chapter). rITA is acting as an African relay 
station for IRRL The West African Rice Development Association (WARDA) is 
also multiplying some IR-S and IR-20 seed in Senegal. Some of the early 
Philippine varieties, particularly fR-B and C4·63, have been found susceptibl~ 
to blast in the humid districts of West Africa. Comments on Seven nations 
follow. 

GHANA 

A substantial area, "probably 3,000 acres (I,200 ha) or more," of IR-20 was 
planted after it was determined that C4-63 was susceptible to blast. 

IVORY COAST 

A number of cooperative programs, involving thousands of acres, are 
underway to improve 2nd expand rice culrure. Ont! major effort, fin2nced by 
the Fond Europeen de Development, is being undertaken in swamp areas in the 
:'lorch; about 70 percent ofche area is planted to IR.5 and 30 percent to IR_S.2 
Significant quantitites of these two varieties have also been planted in the 
Yamassukro area. Moomaw noticed 250 acres (100 ha) in one farm. 

LIDERIA 

Liberia grows very little paddy .dee, but some IR.5 and Tainan 3 has been 
raised in small and scattered swamp development projects. Perhaps ISO to 200 
acres (60 to 80 ha) were planted. A vast upland program of about 2,000 acres 
(800 h2) in the Foya District is largely planted to a variety called LAC23j the 
progu.m is expected to be considerably enlarged in 1974. 

' Ullers (rom Dr. Moomaw. Octohe,. 12 and December 28, 1973 . 
• Ltarer (rom M. Rossin, Le Directeuc Teehnique. Societe Pc-ur Ie De~lopp~mcn[ de los 

RI~i,ulture (SODERIZ), Abidjan. February 22, 1974. 
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MAURITANlA 

A dW<lrf rice [rom the People's Republic of China was introduced on a st<lte 
farm managed by the Chinese <It Rosso in February J 971. 

NIGERIA 

IITA has supplied about 2 M.T. of IR·20 seed multiplied from the stock 
Moomaw brought. Some plantings (those in the Lake Chad District) failed 
because of the drought but others (such as on the Jos Plateau in the eastern 
states) have done well. Moomaw estimates cll:1t perhaps 1,200 to I ,500 acre~ 
(500 to 600 ha) orthe IRRI varieties were being raised in 197J. 

SENEGAL 

Subst~ntia.l area.~ of iR-8 are thought to be growing where irrigation water is 
available ~long the Senegal River. The N:ltionalist Chinese Extension Station at 

Gege has promoted 370 to 500 acres (150 to 200 hOI) of JR.8. Disease is no 
problem in the dry climate. 

SIERRA LEONE 

The country h.as not moved strongly in the direction of dwarf rices because 
of disease problems, toxic soil facton, and the heavy plantiHgs of upland rice. 
Nevertheless, the Nationalist Chine.ce, before they le ft ill 1972, had a planting 
of about] 50 acres (60 hal of IR·5 or a Taiwan vlIcitty on the Little &arcics 
River below Mange. There is also said to be a $ubst.lnti .. 1 .. creage of HYV's in 
the Kenema District. 
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LATIN AMERICA 

High-yielding rice varieties, largely of Asi~n origin, bcg:ln to be planted in 
12tin America in substantia! gU;lntitics in the early 1970 's. Fortunately, data 

h:tvc become available which make it possible to provide fairly detailed area 
esCimOltes for 11 countries. 

Thcy were obtained in a different mOlnncr th~n was followed in Asia and 
will he presented in a different format. The basic reference was the CIAT 
Alltll/al Report, 1972 (p. 160) which cont~jns a table providing estimates of 
the proportion of rice areas planted to HYV's in 1971/72 and 1972/73. 
Estimates :lrc also included for major varieties. These data, in turn, were 

combined with estimates of total rice .trea in each country~ to give an estimate 
of the HYV area. Where possible. thesc figures were sent to American 
agricultural attaches or USAID food and agriculture officers for checking 
and further comment. Some data were based elHirciy 011 these sources. 

For the It coulltries listed, the total HYV area in 1972173 appears to ha lle 
been about 1,061,400 acrcs (429,600 li3). 

Although the estimates have becn made:.s carefully :'$ possible. t~ . data arc 
subjea to error. Estimates of the proportion of 3re;l planted to HiV's, for 
instance, arc subject to revision. And the indusion of some v3rietics in the 
HVV c;ltegory may be subject to question. 

3As reponed by [he F(Jfeign Agticultul:ol Service of the US. De~nmcnt of Ag," 
culture, December 1973 . 
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Table 32-&rimned ;U~ pbnted to hi&h.yit lding rice nrie[ie~ in l..1.rin America 

HYV .. e. HYV u punn. ,,( Loul rice '1'1'1 
CDuntl, 
and ye .. Hoc .. , •• "" .. To,,1 ... IR·22 CICA·4 O<h<, 

Colombi. 
1971/12 125,400 J09,8GO 41.3 18.9 10. 1 111.3 
1972/13 165,820 409,7~0 57.0 20.1 H.3 12.6 

Co .. a Ric. 
1971/72 24,550 60,665 55 .B 55.8 
1912/73 29,840 73,730 66.3 23.3 22.8 10.2 10.0 

Dominicln Republic 
197217 3 10,050 24,830 15.0 15.0' 

Ecuador (lNIAP.:!) (IN1AP·6) 
197 1/12 10,400 25 ,700 " 13 
1972/73 17,850 44.1 10 " 6 J " E! S.lv.do. 
1972i1 ~ 11,000 27.150 (WO) ' (100)' 

Hendur:;, 
1972/73 no '" " 

,. ., 
Muleo' (N . V<)La." A·71)' 

1971/72 100,000 247.100 59.2 23.4 OJ "" 1972/73 95,000 234,700 57.(, 18.2 >0 36.4' 
(1913/74) (114 ,000) (281,700) 167.1, {9.7 J (20.6) (l6.8J' 

Ni=1£_ 
1971/72 7.020 11.345 " - ' -1912f1J 10,140 25.060' ,,' 

P."" .... 
1972nl 25,500 ".000 WOO 

'.ro 
1911/12 26,4iiO 65,..l50 " 18.0 
1912/73 H.lOe 72.150 n.) '.J " (47,200)" (116.600 )" (36)" 

... . null."''' (1R.·22) 
1973 10,000 [ 0 74,100 te 2~.5 '0 17.1.e B.B ." 

40.000 98,840 35.4 22.1 13.3 

'PrOLrdm~ NaCK",,,1 de A.,..,~. ["formc Aliu,,1 de Progrrs" J 97), 1"" lullo Colombi.ne A~epecII.do 
(ICA). Mini .. ",;u de Agricuhm •• Palmi,., pp. I. J, 4: 1971172 I-tV V ,I. .. pTo.;I!~d by the office of 
0,. Man uel R050ro. ICA. Thc tot.l ti<o orc. was :Ll,g ob"Lln"d rTnm th~,~ '~lIrC" •. 

'Th" princip.! imp,ev.d .prin, vorietie. ar" IR·5, JR·6, JR .64, and luml 51, En.no S, Tono Br<a 408, 
and Tone Bre> 409.Jllma 57 wu br"d locally by a o"inslR·8 .. j,h Nne; .bom 864 ." ..... <. planoed in 
1972, Enano 5 and TIl 408 and 409.,.e imprgnd 1,,:oJ v.,.~.lrI . (L$!!ul from L. R. Fo uch. a"d M. M. de 
Moya, O(fic~ of Alficul'md A.tache, Ameri can Emb" uy. S'''lo Oom;nse, Oe,eh., 11 ,1973,.nd F.h· 
ruary 22, 1974.) IR-ll wu introduced fer exp .. imenul purpol.1 in O~com~' 1965 (Ke CO"'port~mie"to 
dd lR·l ~~ It. R~p~blicd Doml·nic,,~ ... Seaet.,.il de Eotado d. AF[cwelll_, 1969. 12 pp.). 

'The .e",mod vOlle .. I b,ukdewn iI OJ (ollow>: Nilo 1, 21 percen. ; Nin, 14 perc.nt; S~I .cdon 11 
.hcu1lht 10 b. mlo 11), 10 pe,eene;NiIoJ, 9 p< fcc l1e:Nik, 4A. 9 P"r~"ne: Ni l" 2, 8 p",conl: ,nd o ,he'1. 29 
porc.n •. Oth., incllld .. Illue Ilonon, Rexera, Fallun. , NUo 9, NUo 10, CICA 4, Oiml, an<! Cebada. Noe 
an o( \t", ....... y be <o noider<d higll-y;'k!in8 ",,;'I;'J. (lAue, f,om Don.1tt M. Nellon, AlI1icultW"~1 
Attacho, A .... ric.n Embul" San Sat .. dor, Oc.lobor JIl. 1973: b~ltd on <U1I ",,,yjdod by ehe Ministry cf 
Asri<IIA .... O.) 

• Ane lbu ' . p0\"l illdi.;.l.., lhal '·k_led~.ble pooplt: ltllOW of nO IR·22 pbn '~d in Hond ..... as. II i. 
uill ' 0 be .uKeplibk 10 hi . ... " (L~lt .. &0"" John C. McDona ld, AFlc ull .... 1 Attu he, A",,,,ican 
Emb.>"y , GIIa"'DUlb City. N ..... mbe' 16. 197).) 

• A"", her " b..".YCf indial.' ,ha l CICA ·4 ~()ln ... is,:s 5 to 10 pcTctnl o f .he ,ou l .. " • • ~ug&<se ica lhal r. 
occup;', moil " I I'" "olur" uc~olV'. {Millond.:! , cil ing Huold Koone o(USAlD, T"Iudgalpo..J 

· B ... d o n clC i .... "" b, .he I Mlit",~ Nacional d. In"".acionu "" icolo. (IN IA). P,o.uJ..t by 
lI. i..ha:d A.Smith . A&tkultvta! A.nche , Amuinn e",b .. " , Mexico CI, y. January 18. 1914. 

'Nnoblo is . 5iole, oc)"ce wn 01 IR.n. 
• Sinaloa A~8 (TN.I -" N.~ng Mon S-4,. 
'The rice oooperalive (CASA), whIch acceun., fOt _b OIlI half ~(t~. tOlIl ,ioo ",eduction, '.po<lI 

JOm_ 26,100 l<fe. or HYV' 5; l~iI c~ c .. d , Ih •• etal ,epolle6 {or .110. ceun lfy . CASA', HVV ~a wu 
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d .. (d.d .. follow., Ik·lOO. 40 p ... cenc; 111;.22. Ja ~'c.,n •• Nilo I. 10 p.,ccn.;CICA-4, a percen.; and 
otben. -45 pace"'. (r..,,,.,. from tkbon.op. .,;, .• Novemb." 23, 1973.) 

··Compoocd of Nilo I, Nilo 2, ~nd CICA· •. Nilo I i, ,he rno» ;mpo"~~1 (Le"., (,om Ra, ..... nd A. 
WI",.,. R .. u/ S.,ccOJ, USAID. ll.oibe3, Ne ... mbu S, 191). hu.d en irl(orm.,;en pro';d.d by ,n. UniHT' 
oily of ra""ma.) 

"I!~ .. d on <>tim ... ." of I>oth ,,, .. I 2nd HYV ,., .. ,epo".d by .~ Mlnlu" or A,r;<uhur •• f'Jincip.n, 
N,yl..""p (CICA-4). (Lon .. (ron> hul F."u. A~ri.uh ..... al Anul..:, A!I"rica" Emb"uy. Lim.;" Ou"tw, 
16,1973.) 

"n;.,.d on o,lima •• , npon"'" by Dougl .. /.t. Cuwr",d, A¥,lcuk"u, A<lHhe, Amo,kan Emba .. ,. 
Cara.,s, No.ember 6, 197 J. 

ADDITIONAL SEED IMPORT DATA 

Table 33-lmporrs of high.yidding Philippine .lId JRRlllcc: seed by courmieli 
where no planted arc:! d~la are yet a"ailable 

1967 .. " 1969 1970 
Cou<>try 

IR-II IR-8 IR·5 C4-63 C4·11} ... IR·S C.·lIl fk.a III;·S 111.-20 111.·22 0·6} 

Mdn·"'OftI 

A, ... 
Ira .. • 
""'I ", .. 
UAR ", .. 
SalldiA .. b .. 
Sinppcr. • • Turk., 

A/n·,. 0.1' 0.7' 
Chana , 
'""ryCo ... 
Lib.,i. ,. ,. ,. 

o.S' 

L.lin A mcriCQ • 
Colomb;' 
Ecuador • 2.2* • EJ Sal •• dor 0.2 ' 
NIcIU&UI 0.3' 
Pana ... a '" '" • • • , • 33.5# ,. 33.5., 
V.nen." '" 
., From """,m«c",l so"',,, in Pnilipj>i""" wh ••• U,~ by ;u.l( Inclkat .. )(n chan J.O metric Ion. 
'From In •• mad""al Rice RQ .. rch In .. itul.; wht,. u .. d by in.tl( indic •• u Ie .. th.n 0.1 me"ic 

'''n. 
5<> .... «: 

0 • • 1 provided br Dr. Rand<>lplo s".k •• ,IRRl.Ouobc, 2), 1970. 
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V SUMMARY OF ESTIMATED 
AREA DATA 

In chis chapter, the area data reported in the individual country tables are 
pulled together in summary form. The chapter basically consists of five tables: 
the first summarizes the totals by year and is followed by a chart depicting 
growth in use; the second summarizes th e wheat area by country and year; the 
third does the sam<: for rice; and th e founh and fifth report HYV area as a 
proportion of total wheat or rice area. Just as the individual country tables 
covered only non-Communist n"tions in Asia and North Africa, the summary 
tabic§ presented here are similarly limited in geogr~phic scope. Also, the are:t of 
HYV rice in Latin America, as well as th e proport ion it represented of total 
rice, was summ arized by country in the previous chapter ro will not be 
repeated here. Furthermore, all the data are rOlJ nded and are to be considered 
onl y approximate. 

A few comments on the dara provided in the five tables (T ables 34 through 
38) fo Uow. 

TOTAL HYV WHEAT AND RICE AREA 

The overall area planted to high.yielding wheat and rice varieties in Asia and 
North Africa continued to expand significantly through 1971/72 and 1972/73 
(Table 34). Total wheat and rice area was about 21.5 million hectares (53.2 
million acres) in 1970/71, 27.7 million hectares (68.5 million acres) in 
1971/72, and 32.5 million hectares /0.2 million acres) in 1972/73.1 The rate of 
incn:ase for wheat and rice from 1966/67 waS remarkably similar, except for 
1968/69 (Figure 3). 

Of the total HYV area in 1972/73, about 52 percent was composed of 
wheat and 48 percent was rice. The total wheat area in 1972/73 W:iS 16.8 
million hr.ctares (41.6 million acres) while the rice area was 15.7 million 
hectare~ (38.7 million acres). Compared to 1971/72, the 1972173 wheat area 
was 19.4 percent higher while the rice area was 16.5 percent higher? About 94 
percent of tne wheat and aU of the HYV rice a~a reported in this section was 
in Asia; the ~maining 6 percent of the wheat WM in North Africa.3 

, In addition, ;tbou! 429,600 hcctarcs (1 ,061,400 acrcs) of HYV ricc were planted irI 
utin America in 1972173, excluding Cuba. DebUs uc Ilrovidcd in Table 32 in the 
previous chap~r. 

> 1972173 wl5,bccau$C 01 poOt wuther, a poor yur fot rice in Asia. Thc to~1 dcc alC. 
in Asia (cxcluding Communist nalions and J'P~n J was S percent less tb;In in 1971172. 

'If Lat in America, except for Cub., ;s included. tilen over 98 percent of tbe totlll 
HYV rice ;ilea Woos account~d for by Asia. 

66 



T", ble 34- futilJ\:l led high-yie lding ... heat and rice lire". Asia Olnd Nord l 
Afria, 1965/66 (0 197'lf73' 

A,~ 

Unit of ;u-e;o. 
3nd ye:u- Wh.~t Rice' Total 

HECTARES 
1965/66 9 ,300 4\1,400 58,700 
1966/ 67 651, 100 1 ()34,300 1,685,400 
1967/ 68 4,123,400 2,605,000 6,728,400 
1968/ 69 8,012,700 4.706,000 12 ,718,700 
1969/70 B,845 ,lOO 7,848,800 16.693,900 
1970/7 1 11,344,100 10 ,201,1 00 21,5 45 .200 
1971/72 14,083,600 13,443,400 27,537,000 
1972/73 (Prelim) 16,81 5,500' 15,658,600' 32,474,100 

ACRES 
1965/66 22,900 122, 100 145,000 
1966/67 1,608,800 2.555,900 4.164,100 
1967/68 10,188,800 6,437,200 16,626,00U 
1968/69 19,799,700 11,628,000 31,427,700 
1969/70 21,856.400 19,394,300 41,250,700 
197017 1 28,0) 1,400 25,207,000 S3,238,400 
1971172 34,800,5 00 33.2 17 ,900 68,0 18,SOO 
1972/73 (Prelim) 41.55 1,100' 38 ,692,0004 80,243,100 

' ElIclude$Coonmunist nationi . 
• ElI:dudes 1apan .md Taiwan. 
l Jndudes Turkey at 1971/72 level. 
'~n addition, about ~nothcr 429,600 hectares (1,061,400 aa'~) of 

rice were p!~nted in Latin A merica (excluding Cub~). 

Rgure 3. ESTIMATED HIGH-YIELDING WHEAT AND RICE AREA, 
ASIA AND NORTH AFRICA, 1965/ 66 to 1972113 

(Excluding Communist Nations) 
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In terms of individual countries (Tables 35 and 36), India was by far the 
leader for both gr.tins. It accounted for the following proportions of toul HYV 
.. rca for Asia and North Africa: 

1970/71 
1971/72 
1972/73 

Wheat Rice 

57.1 
55.8 
60.8 

Percellt 

54.8 
55.1 
55.2 

In the case of v"leaC in 1972/73, India was followed by Pakistan with 19.9 
percent; Turkey, 3.9 percent; Algeria, 3.6 percent; Iraq, 2.7 percent; and 
Afghanistan, 2.7 percent. India and Pakistan eAch had over 1 million acres. In 
the case of rice in 1972{73, India was followed by the Philippines with 11.2 
percent; Indonesia, 9.7 percent; Bangbde3h, 6 .8 percent; South Vietnam, 5.3 
percent; and Pakistan, 4 .1 percent. The fitSL four countrie.s each had over 1 
million acres. Thus, the area of HYV wheat is more highly concentrated in a 
few coun tries than is the case for HYV rice. 

PROPORTION OF TOTAL AREA DEVOTED TO HYV'S 

For analytical purposes, it is often USeful to know what proportion of the 
total wheat or rice area in individual LDC's is planted to the HYV's. Toto! I crop 
area estimates are relatively easily obtained and will nOt be reprodilced here. 
But the percentage of total crap area represented by HYV's will be reported. In 
calculating these proportions, total crop ueas as reported by the Foreign 
Agricultural Service (FAS) of the U,S. Department of Agriculture have been 
used.4 

• The F AS d~t .. do not entirely agree with ar~~ estImate, from other SOUl'CCS, so use of 
other HC;> figures could produce different proportions. The FAS d~t;! wa~ obt~in~d from 
the following sources: 

-WhCH : 1965/66 to 1970/71, Tre"ds /" Wotld Cra;11 l'rodut;fion, 1960 to 
1972, FAS M-249, Febru;>ry 197J, pp. 15·17; 1971/72, 1972/7J, World Agri­
cultural Prod"ction Dud Tradll (FAS), March 1974. p. 11. 0 u for Pald.tan and 
Bangl;dc,h prior to 1970/71 were obuined (rom A. Gill an.! G. H;>sh;. of the 
Economic Rcsc;J.rch Service, USDA. Arc;! ligures fo r A(ghani:1I3" ;lnd Nepal came 
rrom USAID/Kabul and K3Ihm~mfu. 

-R ice, 19 65/66 10 1970/7 1, Re~;e ... of 11'0'1.-1 Rice MD,/uts and Major 
S"pp/i". s, F AS M-246 August 1962, p. 54 ; 197 1;72, F AS Circubr F"R·2-73. Augu!>!. 
1973; 1972/7J, World Agriculr".,,1 Prod .. ctio" al1J T'Dde (F"AS) December 197 J, p. 
27. O;J.{;I for P!lkisr;>n and B~ngl;J.dcsh prior to 1970/7 1 wcre ;lIsa obuinoo from A. 
Gill and G. Hasha ofERS. 

Thc PAS dat;> !lrc reported by calmdat year. The following procedurc was used to 
<;cn~rl olher data to a calend,... rca' basis: for .... hcat , 1972 wa, recorded as 1971/7Z; for 
ricc, 197Z .... ;l.S assigned to the. I 97Z/7J crop ~~H. This general teehnique may bc in cITOr in 
$<'Imc cases, but shotlld not throw th~ resulu off Steady ~)I;eepl in \lnusu,,1 c"scs. 
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T~ble 3 5-Estim~tcd ~tre3 planted ro high-yielding varieties of wt~c:lt in Asia and North Arne;! 
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· _ _ ~blc 36.:-Estin~tcd In!3 ~~~~~~~~:!~!~~1& V.1~~~O( r.~ce i~ As~ __ . 
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The proportion of wh eat or nce atea planted to HYV'~ varied widely in 
1972/73 (Tables 37,38). The highest wheat percentages were attaine d in Nepal 
(66 percent), followed by Pakimn (56 percent, a slight drop from 1971/72), 
India (51.5 percent) , and Lebanon (31 percent). The highest rice proportion 
was in the Philippines (56 percent), followed by Pakistan (43 percent, down 
from 1971172). Malaysia {38 percent}, South Vietnam (32 percent), and Indiil 
(25 percent).' For Asia as whole in 1972/73 (eJCdud ing Communist nanons, 
Japan, and )$l'ae!), HYV's accounted fo r nearly 3S percent of the total whut 
area and 20 percent of the total rice area. 

Ov~r time, several different patterns have emerged. Several of the leading 
countries show comtan t or continuing rates of increase {Afghanistan, India, 
Nepal, and Algeria for wheat; India, Indonesia, Malaysia, and Vietnam for rice). 
Pakistan, on t he other hand, showed a declin e for both wheat and rice in 
1972/73; in the case of rice this may have been in part due to civil matters and 
price policies. 

Countries with current high levels of adoption are li kely to face slower rates 
of expansion in the future . Most new technologies show an 5-shaped adoption 
eurve~ that is, the rate of adoption starts slowly, then picks up speed, and 
finally drops off as the innovadon is widely used. Some nations are fHobably 
well along the adoption curve or appro3ching the top. 

For most major countries, moreover, the tOp of the curve for HYV's may be 
considerably below 100 percent6. Several supply and demand factor, constrain 
adoption. On the supply side, we have noted (1) that the present HYV's are 
not suitable for all soU and climate conditions and, (2) that they require seeds 
and inputs which are either not available or not utilized by every farm er. The 
fertilizer shortage which emergd in 1973 and 1974 is likely to further slow the 
rate of adoption. On the demand side, the current HYV's do not meet all 
consumer requir~ments. In many areas, for example, there are long-established 
tastes for ctttain types and kinds of grains which are not satisfied by the 
present HYV's. Because of these and other factors, the HYV's are unlikely to 
completely replace traditional varieties in most major areas in the near fueure. 

<Reladvely high percentages were abo (ound In several Latin American n~tions (see 
Table 32 in the previous chaptcr). 

'The only exct;:ptions to d"te are Mcxieu (wheat), and the relatively smallll;ujons of 
Cuba (ficc) and EI S,,]vador (rice). A slati,!k~l quirk which wi!! keep the [,ercentage down 
ill a few coulltrie~, 1uch as Indonesia, [s !h~t tht HYV figures reported rder only to 
i:Qvernmenf program ;!1'eu; priv:ltc plantill!;$ ~re 1I0t included. 

71 



T2ble 37-PropQrtion of lotal ... hut aru planted to high-yielding "riedcs 

Crop )'C.:t 
Cou~lry 1%5/66 1965/67 1!167/68 1968/6!1 1!16!1/70 1!170171 1971/72 1972{73 

ASIA f>uc~nr 

Aflhanisr.~ 
n~il. '0 S .• ,., le.7 13.3 18.4 B.nil:odesh ,., ,., 11.3 11.8 17.7 

India negl. .. , 19.6 30.0 29.6 35.5 41.1 51.5 
Iran 

0.' 2.1 '.S S" S.' Iraq 
0.' '.0 .. , '.0 45.2 22.9 Jordan 

•. 0 4.i '.0 S.O 10.0 
Lebanon 

ne,L 0.' '.1 11.7 18.8 31.3 
Nepal 1.2 S.' 12.9 25.9 33.S 43.0 50.6 65.8 
Pakistan 0 .• ,. 16.0 38.0 43.0 52.3 56.7 55.9 
Syria 

'.S '.S 21.2 Tu.hy "",L '.1 '.0 '.S ,., '.0 8.0' AFRICA 
Alae•io ,., ,., 1., 27.~ 
Morocco' 

"".1. O.S 'U U 10.0 11. Tun; .... 
0.' l.6 '.1 10.7 ' .0 lOA 

'Based on 1971172 HYV U~a. 
'fb>rd on u.,.,ffkw e!lion.a'uof HYV uea. 

Tabk l8-Proportion of tGt;lI r;cc are:t pl:anted 10 high-yidding varieties 

ClOp yu. 
C<>un", 1965{66 1966/67 1967/68 1968169 1969170 1970/71 1971/72 1972173 

ASIA ~'unl 

BangLade.h 
negl. 0., L' ,., '.S ,., ll.l Burm3 

ncgt. ,., , .. ,., S.' '.' Indio negL '.S .. , 7.J 11.5 \4.9 19.9 24.7 Ind<>nc.i. 
2.4 \0.3 11.2 15.9 18.0 Korea (Sou.h) 

0.' 15.6 
1_. 

""&1. 0.' O.J 0.' '.0 S.J '" 
Maloy.;. 10.0 14.7 20.6 20. l 26.4 30.9 35.' ".0 
N.p,1 

J.' ••• S .• S.J H.B P,ki .. an 
"<gl. O.S 19.8 29.9 "., SO.O 43.4 Philippi" • • ,., 19.8 'loA' 43.5 50.3 56.3 56.3' 

Srl L.nh 
LO , .. ••• .. , '.S 

Thajl~h<i ' 

0.' LS ,.0 .., Vi .. naln (South) ".,1. L' •. , 19.9 >S •• 32.1 
'a'oed on uno(fkial .. t.m ..... of HYV a.u. 
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VI APPENDIX RICE IMPROVEMENT 
IN COMMUNiST NATIONS 

PEOPLE'S REPUBLIC OF CHINA 

The People's Republic of Chin<t has long been the world's largest rice 
producer. Accordingly, it has :m extended history of rice improvement. As 
with other COL ~·;es, much was simply farmel's selecting improved varieties 
which W.T'. then used locally. The major characteristics of this process were 
outlined in Chapter II. 

Both indica and japonica rices arc found in China . Most varieties grown in 
southern Chi na have tradition311y been indiClS. Both varieties llave been 
reported wowing in the area Dardenng {he Yangtze River in centr.ai China. I 

Irr igativlI aud fertilization of rice have long been practiced in China.2 

Through most of history. the fertilizers were organic products such as compost, 
green manures, oil meals, £is: . .::akes. and night soil, The development of 
quick-acting chemical fer tilizers pro mised a much sharpt:r boost for varieties 
which could respond to their :lpplicarion and ytf not io.ip,'!. ~ Such fertilizers, 
however, were not widely adopted until the 1960'5,4 

Stalk streng~h is a particularly important ractor tn the .<outhern portions of 
China, especially in Kwangtung Province, b ec~l~~" the early crop matures 
during the 6rst part of the typhoon season. According to the Kwangtung 
Academy of Agricultural Science, six strain! of dwarf rice were successfully 
developed between 1959 and 1963. S Another account says the parent of the 
m"st widely l;sed early rice variety W:lS found by two peasants in 1956 in an 

'T. H. Shen, Agricultural R erourcel of China, Cornell University Prus, 1951, p. 197. 
'See Dwight H. Perldngi, Agricl'/tura! L" ' ,'eiopmcnf in ChiH<l, 1J~8-19~8, Aldine, 

Chi<.:a~o, 1959, pp. 60·76. 
'In Ja~n, increasing ~j,lplication o( commcrcid fenililOcr (fishI'lCo1], soybean ca.kes) in 

the ute 1800's and chemical rert ilize~ in the early 1900's led~. . ~uly inll:.rCM in the 
devdopmellt of such varicit ies. One of the first was selccted in ':8 '17. (Takaoe Matsuo, 
Rice Culln ... ill JDJHlII, Yokenco L td., Tokyo, 1955, p. 13.) 

• Perkins, op. cit. , pp. 60-76. 
'it is reported tllat at leUt some of Ihe lhon·stalk slrains w~r~ developed in cutero 

KW'Ingtung, a wcll-kno .... n h ith-yield ric;: arc.3. (rom 8 parcnt species n.uivc to Fukien 
~oyince. Simil .. ' ., to ri,e immediate nor th in Kiangs; Province, a short_stcmmed rice 
(I»ntam Nan No. 4) WaS inlmduced from Fukiell in carll' 19(\4. Dec.gell-woD·gen, one of 
the parcnt$ of'J'N-l and 1R-8, is thought to have come from fukien. 
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eastern Kwangtung field which was otherwise fla ttened by a typh oon ; the fi rst 
promising cross breed was oht:lined in 1959.6 ::>istribution of a dwarf 
"Nanteh" variety (I-geo Nan-tell) beg;l n in 1961. 7 

Large-scale dissemination of dwuf, high-yielding varieties began in 1964. By 
1965. a toul ':If about 4.3 million hech _rt!s (10.6 million acres) were reportedly 
planted. This was 13 percent of the total rice area in the country. The main 
varieties were: Nung-k'en 58 (26 percent of the total), Chen-chu-ai (17 
percent), Ai-chiae-nan-t'e (17 percent), and others (40 percent). Adoption of 
these varieties (with Cniang-nan-ai substituting for Nung-k' en 58) was particu­
larly rapid in Kwangtung. By 1965, ahout 1.5 million hectares (3.7 million 
acres) were reportedly sowni this accounted for two thirds of the early crop. In 
Kiangsu, about 0.63 million hectar~5 (1.6 million acres) were planted to 
Nung-k'en 58 in 1965. High-yielding varieties were also h eavily planted in 
Fukien and Hunan provinces. S 

The subsequent role of these particular varieties, and the area planted to 
them, is no! dearly known. Som e accounts indicated that they continued to be 
extensively planted in Kwangtung in the l! ce 1960'5.9 Several radio accounts 
and visieors in 1969 mentioned dw~r f, high-yielding varieties .1o Record rice 
yields reported in Chin:. in 1969 were a::tributed to the introduction of new 
varieties.

l1 
By 1970, dwarf varieties were reportedly extensively used in all 

early rice producing provinces (the arta of early rice accounts for about one 
quar ter of the total rice output in China). 12 

It has been a tantalizing question wllether the IRRI varieties have played 
any role in recent Chinese developments. T he Chinese have said nothing and 
W~[ern news accounlS have be~n mixed. Several repOrters have pointed out 
the similari ties between the JRRI and Chinese v;' ri eties, but have gone no 
fU rther. Only one writer is known to have actuaJly said that lR-B was being 
used in China;13 he indicr. ted th at :he Chinele began their first exp eriments 

4, 
• Foreign Agricultural Service Report No. H K 2036 from Hong Kong, June 2, 1972, p. 

'Ba~ed on comments provided by Yueh T ung, O(fi,e of the Agricultural Officer , 
American Consulate Genual, Hong Kong, September 2.3, 1970. 

I Benedict Stavis, China's Green Rello/ution, Cornell Univenity, Eut Asia Papers, No. 
2, January 1974, pp. 20·2 7 (I ;1m indebted to Randolph B.:.tker (or bringing this re port to 
my attention). Another source places the dwu( aru in Kwangtung at nurly 1 million 
acres in 1964 (or about half the total rke arca); by 1965, the dWHf area repre~~nted more 
than 80 perccm of the total (Tulljf,op. ci t.) . 

• Slavis, op. cit., p. 25. 

,o TiUm~n Durdin, "ChinC5e Report New Rice S ttain," New Yo,k Times, Oelobe. :'6, 
1969; " Two Big Harv-esa Reponed in Chin.:. ," New Yo,k Timel, November 19,1969. 

" '7wo Big: ... ," op. cit. 
"Tu:1g,op. dl. 

" One OIher ;tlid e slued thaI the Chinese were Iliing the varietie ~. but the author 
ind icated Ihn ~ lypographiQlI errOr was mJlde in compo,ing and a "duul "not" was lefe 
out (Lee Lescau, " Fn Gnin Harvest Ro:wards Rtd Chi,li'. Agr icultural Pmlt." Wtl$hing­
tan POSf, August 2, 19 70; letter [rom Les{ue, HOfll: Kong, Scplcmbcr 7, 1970). 



wiln Ihe s"!ed in 1968. and then placed orders fo,' seed through proxies in 

Nepal and Pakistan for spring p lanting in 1970.
14 

In any case, in late November 1973. Philippines President Marcos pre~enled 
1 M.T. of JR·20 and one sack or IR-26 10 a visiting Chinese trade delegalion. 
The gift was reportedly in response to a request from Premier Chou En-Lai. 
The delegation also visited IRRI. It was unofficially understood that China. 

previously had seed ofIR-B, IR-20, and IR_22.IS 
With. the lowering of the barriers between CIltna and the outside world, 

perhaps more will be learned in the future of th eir use of high-yielding 

varieti.es. 

NORTH VIETNAM 

Short-season rice strains were introduced in the mountain ar(';as of North 
Vietllam in 194B. They \'lcre classified as a spril1g rice (planted in the spring 
and harvested in the summer) and their short gro wing period made it possible 
to plant them after the traditional fall crop (IO-mo nth rice) . By 1954, some 
5,000 necta:es (1 2,400 ac;es) of spring rice w<! re planted in the mountain 

region$. 
Befin ning in 1957, steps were taken to inuoduce spring rice inlo the 

midlands .and delta areas where the rradi tiol1.,,15 th month rice (cldetll) Wa$ not 
well suited. Early efforts were not '~ery successful and, by 1965, the tOlal 
spring rice area in North Vietnilm had drop ped to 3,700 hectares (9,100acres). 
Thereafter, however, appr!lpriate cultural methods were developed li nd the .area 

of spring rice expanded sharplv: 16 

Hectares Acres 

1966 23.700 58,5S0 

1967 25,050 61,900 

1968 34,500 85,250 

1969 63,250 156.250 

1970 103,650 256,100 

1971 540,000 1,334,300 

1972 650,000 1,606,150 

'4Richard Hughes, "Chin:. Samples the Roekdellet Rice," londo .. Su .. d"y Times, 
Febru.o.ry 15 , 1970 (reprinted ;I ~ "Superior Rice Stni" is Sold 10 Red C~ina ," Clu"~go 
Triblme, May 6, \970). Hughes subseq. t il' indicated (Iener, Sc pNmbet 21, 1970) thaI 
he had confumed the n:pon wilh a conlact in Peking. 

11 ' 'China-JRR I Rice RC!.eiIreh," Tim cl j cmn'<!/, Manila, December 1, 197:i, pp. 1, 10. 
' . "Spring Ric-=-," Vaet Nllm Collrier, Hano (in En&lish), October 1972, p . 19. Odler 

details ate provided in "Spring Rice Hn Good ProspectS in Vietnam," KhO<l Hoc Till/ong 
Thlle, Hanoi (in Vietnamese), februar y and March 1970 Ur RS 50693, J une 9, 1970). 
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While the early spring varieties had a short growing season, riley were not 
cb ssi fied as high-yielding. Reportedly, new s,rains with shon stems and short 
growth duration were "created" ill 1966-1967 "aftcr long and patiellt 
agronomjc;aj l"CScan:hes.,,17 During t!H! 1969/70 Winter.spring season, about 
18.5 percent of til(! spring cice a r~ w~s planted to new varietie:s. By 1970/71, 
rhis had increased to 58 percent. I!! By the 1971/72 season , the proportion was 
pla ~ed at 65 to 70 percent.

l9 
The subsequent Jc ~ el of USc is thought to have 

rcm.uned in this range. Since the spring crop now aCCOunts for about 40 
percent of the annual crop. this m ean s th3t from 26 to 28 percent of the total 
rice area is planted to the improved varie ties. In addition, Some (less than 15 
percent) of the lO-month crop is sown to improved varieties. Altogether, then, 
new varieties represent perhap$ 1/3 of the total rice areit. 

Two of the nlO$t important improved v3rieties arc Nang Nghiep (Agri­
culture) 5 and Nong Nghiep (Agriculture) B. As of September 1969, thc two 
were reported "growing experimcntally over large areas ."Jo A subseq ucnt 

newspaper account indica ted that emp h;tsis was being placed on IR_B; the seed 
was allegedly obtained "through Hong Kong and elsewhere. ,,21 In December 

1972, Nong Nghicp 8 was reported to be the prcdomin,ult spring variety. n 
Both it and Non Nghiep 5 also appear to bc th c principal new va rietics used 
during th e 10-month crop.23 A new v;t rielY , A2, is " u e,l tcd, selected, and 
I'lurtured from tlle TR-8 variety." A2, il'l turn, is also one of the pare nts of A3 
:lI'ld A4.24 IR-5 and IR-8, therefore, "ppe3r to have been of considerable 
significa nce in North Vietnarr>. 

CUBA 

IR-8 rice is widely planted in Cuba ;tn d is eviden tly doing quite well. of 
256,700 ;teres of rice planted in the "spring campaign" as Oflate May 1970, 91 

"Ibid., p. 20. Varieties mentioned were Tran Cha t! No.2 and No.4. 

' ~"New Vari~ties, New Productivity," NI'~11 DII", Hano! (in Vietn3mc5e), FebrtlHY 22, 
1972, p. 2 (]PRS, 5S745, April 18, 1972). 

""FertiliZing Rice," Nhll/l Dlln. M3rch 20, 1972, p. 2 (jI'RS, 55894, M;y 4, 1972); 
"Develop Wintcr...spring P!Oduction," N{,II>1 Dan, March 22, 1972, pp.t, 4 (FBrs, AprilS, 1972). 

'"Nguyen Van LU~I, "ProspectS [or Short·Term Rice in Vieuo&mcsc Agriculture ," To 
Quae, H3noi, September 1969 , pp. 24·26 (Jl'RS, 49482 , December 19, 1969). 

"George MCArthur , "N . Vietnam Reaping Record Rice Crop," 1'he kltuhingro" Post, 
AugusI19,1971,p.F2. 

n"Secd~ and Seedlings," Nhon DOl>, December 18, 1972 , pp. I, 4 UPRS, 58128, 
Febrlr.lr~ 1, 1973} . 

.. .. Euablishing the Corrcct Alloca tion oC 10lh MOnib R ite." Nhnl/ 1).111, May 22. 
1973, p. 2 WRS, 59449, July 6 , 1(73) . 

.... S cient ific and Technical A<:tiviti~ News Column ," 'rop CI,; Hoar Dong KIlO<! Hoc, 
Hanoi , December 1972, pp. 42-43 (]pitS, 58 335, February 27, 1973). This is tile first 
direct Vie tnamese rcfllt"ncc to IR.B observed. 
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percent was reportedly IR-8.~ Sinalo.t A68, an IRRI selection from Mexico 
(see p. 18), is a lso grown. 

Details for some of the leading regions foUow. In the Jibaro area, about 
30,000 aeres (ou t of a total of 40,000) were Sown to JR.8 in the spring of 
1969.26 During the same season, lR·B W3S "used in most of the planting" 
(which totaled 83,500 acres) in Oriente Provinee;21 simil~rly, in 1970, :l.good 
share of the rice fields in the Oriente were planted to the variety IR-8 from the 
Philippines.

1s 
During the 1969{70 season, 66,400 acres were pl:,mted to lR.8 

and 2,300 acres to lR·160 in Matanzas.29 

It .appears that Cuba originally obtained 1 kilogram of IR.B seed from 
Mexico and did the multiplication themsel\res. JO A Cuban newspaper account 
in December 1968 st.ated that the seed was ob tained after much difficulty.3! 
Two Cuban officials visited IRRI in March 1969 <lnd obtained sm.all seed 
samples of 26 experimentallines.3l Production of certified sced was scheduled 
to begin during the winter of 1970{71. 

""The Spring C~mpajgn Rea.ches 7,663 CabalJerias of Rlcc," a.amlla (H~vana, in 
Spani$h)'J.mc 1, 1970. 

'. Aida hidran de! Valle, "Rice Production to [ncruse in Jiba ro Aru," Crallma, M~y 
13,1969, p. 5. 

"Lcn:r.:..no P~neque, "Oriente Rice Harv~st," C'':'lIna, Oetob~r 2, 1969, p. 1. 
,. Daniel Tones, "Rice in the EcollQrnic Program of Orience Pwvince," Havana Radio, 

January 1, 1970 (JPRS 4964i,January 20, 1970) . 

.. Juan Vatcla Peru, "How is the Rice Pl3n in Maranus Goingr" a,,,,,,",,. Janll~ry 5, 
1970. 

"'Lener from D. S. Athwa.l, A:uist.Jnr Dir~(ror, The International Rice Research 
Inslitu!c,t.hy 21, 1971 (b3~ On comments by Dr. R. F.Chu~dler). 

~'Rene C:lmacho Albert, "Rice Plan, Self S\lf(kx,ney in 1971 In Oriente," C,anma, 
December 21,1968, p. 5. 

U Arhw:ll,op. cit. 
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