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Thec one briight spot inltile otherwise rather dark Decade of'Dc%cloprimen 
of the 1960's is the notable accomplishments ill the field of f'ood-urailn 
prodtuct ion. Tile NMallthusian spectre stal king the g lobe n~o 10oile Cens suchI in1 

iminent threat to tile world's popuZAtionl livinlg ill tile less dCelel-ped COuntlries 
(LDC's), Whiile it is true that tile Green I,eolutioni has raised hopes for tile 
ILDC'., the realization of* these hopes is pres'enting challenges heretol'orc -
t liniagned by deve oplent expel-ts and national politicianls. file purpose of 

Stis paper is to pIrovide a brief hlistory of' the developmlent ')f tile hh-,iielding 
varieties (H-YV's) (chielly, of wl~{and rice),and to revice\ tile researchl 
problems associated with their introduction that muH~st lie soh, d in order for 

the LI)C's to proceed onl the pathi of'totail developmient. 

FOUND)ATION r'FFORTS "... 

The inlstitutionl mlost instruIImnta illtiledevelopmienlt o1,improved food 

• ; crops for developing
e' 

countries is tile Rockefeller IFOundation0.' IllrNSrpOnS to<; 

'm invitation by the Mexican goverrnient, the Rockef'eller FounVdationl beganl 
research operations in Mexico in, 1943 &s a cooperative venlture \ith tile 
Ml inistry of Agrieulture. Research eflbrls \%ere aimcd aitra'ising tile fproductiVi­

,0 

ty of, basic I)od crops. particularly cornl. Under tihe fInternational C'orn 

Prlogramn, researchers collected ;Hmd assenibled illl;li, 'rcte tvrlis~~ 

Iionii, lc mlore than 2,000 cnlcie, 1from Mexico ailovc \ei'e die resutilof 
djomresticationl of, ,Wild lmaizel.()neeC thiole CtCionl was aSSelbled, artiicial 

S cross-breed ingeeabled scientists to develop he%\ varieties. 

11CaUiSe M/exico did riot have s uitable \\heat varietics \%ithin the cotlntr\, 
the Rockef'eller project began~l inmporting and,lissenlibling whecat v'arieties for 
cross-breeding purposes I'roni all parts of thv.,world inl19431. The dissemina.tion 
of'wl'hat strair,- throughout1 the world inltile process 01fhum~anl Iligration had 
led to a1Multitude of' varieties adapted to broad spectrai of'en %IrollnientalI con­
ditionls. Headed bInNorman E:.Borlaug,1 .1 plant pathologist, the International 
Wheat P~rogram had three primary objectives. The first-.was to coordinntQC tilc 
growing of wheat variet ies inzselected geographical locations throughout tile 
\\:orld inlor1eLe o dd et riline the r,trange ol soil and clim atic conditions under 

\vhifch wheat varieties call thrive. Thie'S,_,ird ob ecti\ve wvas to develop sinle 
f Varieties having, high yieldsof quality wheat; This is acconlp fished 11V breedinlL 

into tile best varieties'those clharacteristics that ifhev lack for IbecomngL perf'ect 
whats. Thc thlird o bjective \\a,sto train mid rprovide practicail exp rience to inl­

dlividuals I'rovi less developed countries So tlliat thleyrrai~Lhirr\.oUt Cl'l'ctiVC 

research ond experimentation ill their- 0\\1 coun1tries." 
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As an outgrowth of its experience and growing expertise, the Rocketcller 

Foundation further concentrated its efforts, on the international scene, In Oc­
tober 1963, the International Center for Corn and Wheat Improvement 

(CIM NIMYT, in Spanish) was established in Mexico City to further the work 
initiated under the earlier programs. Todal this organization Isand 0 bjectives 

tlhe focal point of research, information, and dissemination of the HYV's of 

corn and wheat. 
To attack the food problem in other parts of the world, the Rockef"eller 

Foundation sought to set"Lip operations to Surmount the problers of rice 

production in Asia. Early in 1962, the International Rice Research Institute 

(IRRI) was established in Los Bailos, the Philippines. as a cooperative venture. 
donated the land, the Ford Foundation suppliedThe Philippine government 

funds for capital construction, and the Rockefeller Foundation accepted the 
and providing the scientists toresponsibility for supplying operating funds 

organize and direct the scientific research. The fundamental purposes of this 

program are to (/)improve agricultural materials and methods by experinmen-. 
tation and research: (2) help develop national scientists and institutions toward 

illaximluiml efficiency in agricultural research and education: (3) help dis­

seminate the benefits accruing from experimentation and research as quickly 

and widely as possible, both nationally and internationally: and (4) help each 

countrv t ward 'independence in the various phases of agricultural im­
provement. .' The I RRI staff is both international and interdisciplinary, con­

sisting of geneticists, plant physiologists, plant pathologists, agronomists. 
economists, and entomologists from many different parts of the world. 

RESEARCH RESULTS 

The early task of the wheat specialists was to develop a,variety that would 
respond well to fertilizer applications without lodging. In 1935 the Japanese 

had registered a short, stiff straw variety called Norin 10 that later was incor­
porated with North American mat,.rials by Orville Vogel to create a new varie­
ty called Gaines wheat. I1.1953 Borlaug obtainedsone of the Gaines, which lie 

to refine for use ,\ith iMexican types. From the new dwarf varieties,Managed 
Borlaug proceeded to accomplish the second major breakthrough by adapting 
the plants to a wide variety of environmental conditions. Such wheat varieties 
as Lermni Rojo, Mayo 64, Penjanio 62, lit~c 62, Sonora 63. and Sonora 64 are 
but a few of the "Mexic'.-,i varietie: that are rapidly becoming known 
throughout the world for their properties of high yields, widespread adaptabili­
ty, and elficienicy in fRrtilizer use. In many countries, local varieties are being 
crossed with the Mexican varieties so as to develop resistance to local diseases. 

In the case of rice, the problem was likevise to develop a strain that would 
respond vell to fertilizer without lodging and be resistant to tropical diseases. 
The two major rice types, Indicas .1i'd Japonicas, have certain beneficial 

characteristics, but each lacks essential attributes to support global increases in 
food supplies. For example, the Indica isdisease-resistant and has a taste quali­
ty pre erred by ConSUmers, but it has relatively low yields. On the other hand, 
the Japonicas are much highler yielding but are subject to tropical diseases, do 



i iii
 
; VOiL. 10/NO. I iJAiN. 1973 17 

not thresh well, and are not preferred by consumers. Earlier efforts to improve
each of the varieties met with only limited success. 

The efforts of IR RI pint breeders were aimed at crossina the tall. tropcal 
Indica vaIrieties, the Ponlai Japonica variety, and the sem idwarf Indica varieties 
from Taiwan. By 1965, the I R-8 'miracle rice" wats discovered hv crossing IPet a 
(a tail rice from Indonesia) with 1)ee-geo-woo-gen short rice fron China. Since 
that time, IRR Ihas generated other varieties that are being used comumercially 
throughout Asia, namely IR-5, IR-20, and IR-22. L.ike %%heat, the nex% rice 
strains have a short stem to resist lodging Under intensive fertilization and are 

le t) many environmnent.'. More importantly, the rice stans ripen in 
120 to 125 days rather than 10 days for traditional varietie. This shorter 
ilaturation mnikes it possible for flbrners to produce more!!than one crop 
during the'year, substantially increasing total production possibilities. 

r 1"SIIS ANID i)IE 'EI.OP IENT 

Perhaps the most coniprelenslive single work dealing ,\ith thic Gireen 
Revolution and associated problems and issues is bv"Lemcr R.',roN\ n1entitled. 
,Seeds 0,f ('hange," In I is book. [Bro% ii points out that there are i Iii.lber of 
complicating problems which 11LIst Re0olution canbe solved before the Green 
have ibroad-based beneficial impact for iwide segment of the populations ill 
the LDC's.! TIe follo% ing pages ire Idevoted to indicating tile major 
stun bling blocks thalt. Inlust be surnoiinted befoie tie new IIY \'s \%ill have a 
lasting beneficial effect oil total development. 

Inorder to achi.,ve widespread dissemination, certain cons!raints niiust be 
alleviated. Perhaps %heimajor physical constraints I0 the further spread of the 
tlYV's are controlled w\ater supplies, fert ilieirs, and peticides made available 
altthe riiht tiiiie aIt prices that prodtcers cipi afford." lBeCalse of tile iimited 
availability of irrigatlion water in mIln Cou ntries, tile short-rUll si..'ead of' tile 
IIYVS is limited to regions where irriiation truot iures have been constructed. 
Th is f1"lio, ofC1i.os lprobleilis in ters of disparities in the regional 'dist r'ibutiol 


irrigation structures ;.rtinot considered thle 1o it
o appiopriatv lor maxinii/ing 

yields leciaise of their excessive Ilooding, properties and the ass6ciat-,'d in­
.tituional Lirringeents wiich L.ti1ci hflexihility in field application. \'er 
ol'ten farniers receive ,agivel qLlantity of \aier. fixed Laccording to field si/e.Pihe xvtler is distributed wlien tle iIrmer's turn coies.. stem, ignores the 

needs 'of' tlI particular crop as regards LIuan tity aiid in0ing o" ater 
appl ication. " 

The desire of 'irners to obtain erater control over water supplies It) 
alSSile timely a iplicatil has been one of the explanationsf'r the proliltera ,;'on 
of Frivale tuhewells in India and Pakistan in recent $ears. ' Of cour"e withot 
proper dralinfge works, problems (ofsalinity oftei accompaniy excesmve irriga­
lion \which aitverselv affect yields, The construction of , W irrigation and 
draimiage \orks inexp;ind the ind irea being planted iinder the new I1YV'.-) 
\\ill nou of fixed capital investmenis. Where ill­require raitier substantli I1n1I1its 
Se.nal savins are insu'ficient to mect investment ii s,government plannrs 
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may have to rcl\ upon external sources of' fu mnIg, cCating problelils of 

foreig i htscrvebt ciue. 
Iie as'ailiailit\ of fertili/Lrs is also considered a ke\ constraint to the 

tidespread sicccssftl ,idoption of the nct\; \aricties.) Lack of .c:i suplliCs of 

essenlial iLierdicuns in kt-'s draiin onfor dependncc on forieii supi Iicrs aitti 
scarce forctil c\chiit-e hldi's. In adtiition, tue hnternal 'stributiijn of these 

scarce supplies poscs iiant1 scrious probicills lot on1\ illternlms o1ftiltsporti­

tion id ',tolWi-C. btill o in ICrtl, of cLui .\siiCc o111\ ti1C 1li ' tt ht 

farillers dIllcn'fodi d tIlCll or I la\C lcce.ss to crldit or ptIrchi'.Lc. 

:\inotihcr e,,,cntial pil.\ctl input i,pCticides. intil of the n1 str:in,s rc 

n1ot 1s d cataI, d pt- iltlee traditionll A strictic,.\plltitlll!_rt'..tntCna1stCitlill 0 tile 
of a siii \ttlict' ii iidl iila\ MLltthe cntir- crop in jcopard\ a Oplosctd to 

tileriiditiolll s\,,tICnlpllitine sillitilltmcolls\ m \ititicts cach" ot lians hcine1 
.liltd Cj)tv n1Lt
tolcrllm t 1t) Iv, lic(Itl.J ',tl, i~~.c, I ill,tht-C lril p s t-'id(, 

to hllint k ofhe ,it\liiliblt li d 1 r rll1ll i/edi ilert -rlilt- t t tile ottlblric 
All ,\\dni,. i, ,i, i<, 1,el C OlH' l..ihll 10 pl-C.tClllmlitC lllcHls llrcs._tll.t ikikc 


I infOrtunll.ltCl\ little icarch hs ICCn doile oil tile potC1ttial ilartilul 
efIct, to the ell\ rinln \thich ite lieav\ aipplicltionIs ni fcrtilii/Crs iitid 

h !1Y nit' h1\C. Ihe short-rnl bncficts 

niad be !r;illt\\llcd htle tihtl-n-in co,,tof tictcrioration in tile LcnCral 

ellt\irollleltt. I ]()\\c . li nit I )('s 1,iced \titih ,c\ cit shorltaecs of lood. 

tilt' loll-tll iilt\ et helt ri-c 

pesticide.,, ' t it the 1\, produtlction 

not be 
Ih. c•, 1i ,,tprlohlcln, l , ,cim, \\th the rnmtrkctinl, of tht- fin'<Al ,),i 
 li1tli cd il ikcting ficilltic,prodicl. 1 C drt lisltt,: i o in production ti 

to c mp'icit\in eases iuflnticient ,tra facilitiCs ha<ic spfiCLtI lossesitd ,olt 

to ilsccts. itill,. Attiilr e.\toutset. ''mirat-'lc IR-, \slsr titd the tile rice 

niarkcctti 1disoul he;itseC i poor cookiit' liiit\ tlltlist t sitc \Lit''. 

io ttlitltch. ,illic i the prio lilt of c ll i elrAtc<cll:tiilit\ hi\ hCell it )el­

comc IL1 tft iotte tarctiCs., ,cil aisIR-2t Mli IR-22.tile ic\clolnl'tlIl 
:
 

rclcatCd in lN0,
 
.\llthlcr liliportlint ilikCtill, 11rnbIlnl Ii,lhe 1)1-111- 01 tileIiill-Ol 

()ittileoll~ch1 1l. il1:tllt' 1\c 11n price- ,support lrourl illls2(1 \Cl l/llllt'l!ts h', roduccd 

to pht ti IL01ptiOn iilccili\,t it iilter, \"%iti tile price ilicciltitc iha cil­
coilltlatd A 1)0,ti\-C pI'dttCtiOll resll c tilt' alcr optit las 1illlt Ilei\ 

cit eriltMCilt C\pelultf[itrs t ldier the lti pttaraprict' arr-aiLllleiits . M 1l\ 

ail C l ttl l ' t\\itllidr:lm ,i of 'price ,tibsidic ,,tol:t dccrcas:, piolitailitt amd 

ti ioul ti : ltc Lirthcr (i,ssell1ih:1ttlot of tile iic-t smis. (i t e oilher ialnd. it i 

mint t Iit pricC ,llpport ill\ be so titu lsto di,,coutirltC C'fitice." T'ile 

llocitionil s, L l1tltitilltricultural atind ttc t illto i Ctlli rice ICspolsc to
 
hit l tcr tt',i, -,11 t' otitput
rckiti\c piicc,, loMd to rtWCI, il of ,lltcnit it C coin­

nitilites. c~,ns iflg lttitry pressest' ai bthtiitCc of pallCllls problCils. 

Ilidiitippoit pr',:Cs cctch,: p'ohL.r.1 irtificiailk, rtising iter­tieaititiola f 

Il Pric' ',ii:h tilt epitrs are liot lhlc to colllpctc ol the tt orlt Illlket. 

4
 

()iten ithe I IY\'s arc iitroiced it iiltie tlhicctitc of ittainitil self­

stlf'iciellct\. ( )ince iltelnal dcniltis f r Iiheat aind ri'e arc nilct. procticers lay 

seck c\etrnal nikct:.'' lhe hulilv of tile lI)C"s to sell sUrpluses to tile \\ orid 

t\illiepenId tot ot\ Ol tile ilatoinsihip ilCttvCIl interiiai aid external pri ¢s, 

http:ptIrchi'.Lc
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hit AM~) [II) IlC trdtfiIlII- J~oicic , ~idoptcdi b\ Ithe dccped Couintries. Sonic 
(dI the pohicic,, tImt \ill hc pm-lricuImirl rclc\it \k ill lic tlht,c iCLmrdInII. etiti-
Cc N,,I(IbhI -;md 2,l-tjile 1ul hmrrier, k) P1)..1 nttt~ IlIl~LIeCCh. IlL 
preclcricttil IIC Iitiiett ;iL~ertl(l lnrtu;er et0ItitN . nIl lthe terill, ol the tliter­
fIlioli~i \\hii \etetieut, 

iix ili 111Lv (l)Ii lk \\lll'du l],iil t) 11):~iul eII,,t i It ecil exe ltait 

cuIituttIei tie, l I ,1%lclt hIttIm i ~ilxd . Clx.II h tticle\tit\ '1cilm e h'e eicit 

ts~r t i u lI\ t iei I 11 t~i\Ltc lIt t 111t-(IILI Lite~iL(iit i h IlLv . l it i t Iutno 

12N~[' I i tt~ t 1 t t 1 11 1 1 11e tti LI- 1titl-It'1 1u ll 'HeC t-Itl OdI CI t'l"tt I' 

huir 1I 'C4I) I I r tt k d II1 1C I i 11 

aLmi titide oii three,1 lieiltiet tolm .:\ hIti ttilI'i Ilie 1h in'I t.Ltt 

1) 1 . h4 ) c!I,lc , r1;I o lk l , m i tilIC11 I . II C~ c c o C & i. 



20. ., P)OItNA 1, 

portunity costs of' 'rin nchig expendlitures Micin Ikrimiiaiii mn 
atiricuuill draeI\clopntciil I I tC2\ 

Thecre are t%\ o eckinomic prohicits ;i"Soctltecd \ Ith tile (ircen Pcwotntiiin 

CIltiC \ rt Citic l t tt tcc .tttc. Ititi ' ikoli ditri it c (II. 

itrlh \o111 ii ~ hitk111tiS itc,IIIitl-Cii lo ic I tile I) Siit tt tOttctcc t\ ci lIt 

; IC1 .1" tmiltt rIh Ii pitl iCtii­lucre% I\Ott t iCcictI1. i c ittbtc toAoI "the 

fllit: tiutivit tied' ic et tIC t\10tb1 0ttt.iltetrihulci (4t itt u'. Hup Hict 2 . 

. utItiC t\\ IIk41.i' Ill:m ,cctIItit til titct h/m.ctZILIci t ic C k ciAt' Ctut 

tchttitoi. CCcii. ICtici \t. tcic i \Ibihti.C ti t I 

iti st ki'Ii itcct.ll'm Il. C L' 111d 0\ 1it iC lt l' i IIIttIhllCo l . .1t1ttc 11ch Ck ,1L t tt 

go d I ctcI ItIiui il ' ItiticiItIt 11LI :kl,i t ittlkIII ilt uc1 hI(1tl 1)i . .i~ kC , IJ I I111 e 1 

hlt('11tilt: \\tilttth l piiO ttihoch\iitit t t k lte leS hltitt o.tt I l Ihtc v k hl:ILtC 

oiltcc ito l mCil :ICCiti it hCl'~it tl IC'I(1, i kttttills cIt SI cetII ()uhIti it 

i im \ theIr c I*t it l 1 hiitcc Cl I tl ti t Itt 

ditit io It itt itpiti '11I c iIitc ct I ttil i ct1 : ii i tmiti., lAu 

iit iic.II thi' 1101ttt ti t1ithe tl themidttoitt Iic "1:1t: IItiltii 
t)~ic l o Clci hh iit i)itiii htin illtui 

IIIAithici t tiu ,i C\ci t' c (% Ih O 

ikthpec 
Thertic I ic ciltilit.C lrui ijciirt\tti th\m thile tI tutue hml plti~tt 

tl hi I110ut Ci Illc 1ttctc in I ICt llt 

nimllS p!itt1t 1tIt k tit it iS c, itchC Cttt Cii c:c l kC \Illcii 
ttle kIIk.o.t 1itIiIII TC ct , i ho:t\ ' tl)I t o Nihic c ICi 

l l ttt lix ittitititc 

tiC Cth ( t.c tIicc tjLt. clti ictiiuc c t iIi1iti ( ItcIt' ioticSt1.%t I 12 tiicc 

Illl C LII~l I t th tIMlic ittetech \. titttIeCh )I itiitte c cttcit itc C itt oli1 

utpcditio i t.ilitt t ( II .et !ui t ittclv 11t. httt L ctIILt1t111 i 11ttiCiec 1 muC (1t 

ticrcitrtSotiiilec ti-Ithl 
tc .c. pro tnc \%Itth i 

c0aI~cs.:AI)MLCIl thc\ icrtil pkitiit arci thu 
taiictitt l~t ihtfioitr t Iti ier o n ci1jlthtt hI 
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expansion of a landless peasantry makes the task of' effectively integrating 
these elements into modern economic life more difficult. 

Governments find themselves in a difficult position regarding price sup­
ports. HIigher prices may be important for encouraging total output of needed 
foodcommodities, lessening disparities in farm and nonfarm incomes, and en­
couraging production among small farmers. However. lower prices are essen­
tial for expanding markets at hlome and abroad. The goal of broadening the 
population base beinfiiting from economic progress may encourage 
governments to opt in favor of higher prices. Incrcasing disparities in the dis­
tribution of rural income and wealthcreates social'and political instability "is 
well as retards general economic progress. Sincere and imaginative efforts 
must be directed to broadenthe population base that benefits from tele H YV's 
and to encourage diversification of production among small-scale producers 
who may be unable to compete in grain production.23 

The net 'effect on rural emplovment of the introduction of thenew 
varieties is not conclusive. '.4 The ItYV's do have labor-absorbing qualities, 
since they require more careful cultivation, water management. fertilizer 
application, and weed and pest control than the traditional varieties, and since 
the potential for double-cropping seems to be significant, However, 
mechanization occurring with the introduction of the new seeds tends to be 
labor-displacing. Because of the substantial increases in yields and therelatively short maturation period, shortages of labor become paricularly 
critical cluring the harvesting and seedbed preparing phases of the production 
cycle. 

In order to permit double-croppinu and to avoid losses in Output that 
delays in harvesting and planting entail, farmers are encouraged to mechanize 
cert'ain operations.- Seed drills may be introduced, as tl;e depth of planting is 
critical for obtaining good responses in wheat output.21' Mechanical rice dryers 
-ire being substituted for the traditioal method of lield drying in order to gaincropping time lost to field drying, to prevent losses from pests and adverse 
weather, and to prevent sprouting of the new grains that are not photo periodic
and thus not subject to a period of dormancy.27 Threshing equipment allowvs 
the quick removal of the larger harvests permitted by tle ne\\ varieties. All , 1" 
these operations in themselves are labor substituting so as to overcome 
seasonal labor shortages. 

In areas where there is an abundance of labor for, hire, it may be possible to 
meet the periodic labor shortages by eibl1oying more wage labor rather than 
by mechan izi g the operations, However, the notorious lack of supervisory 
personnel to manage large numbers of unskilled laborers in the LIlC's imposes 
a constraint on this solution. Also, in regions characterized by family farms, 
there may be a shortage of hire labor so that the need for additional labor in­
puts can be met primarily by working longer hours. In these situations, the 
mecha nization of specific tasks may prove to offer a viable alternative. While 
it is true that mechanizing these operations decreases the demand for labor, the 
elimination of specific bottlenecks in thli4 production process Illay permit
double-cropping and expand Iotal labor requirements over the entire year.1K 
However, the introduction of multipurpose tractors and the indiscriminate 

http:dormancy.27
http:output.21
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mechanization of nearly all tasks may have an adverse effect on total employ­
ment. Once tile mechanical power unit is introduced. farmers may find it 
possible to further reduce 'abor costs b' purchasing a number of attachnl itS 
,hich substtitute for han( labor used inl tas'Ks \\hce n-o critica bottlenccks 

currcntl C\ist. VA Iibus lor.I Is of1' o 1InlCt ubsidics [ItI make such 

purchases scr\ of1\i iclorinprolaitalc, frolll tie privaltc point \ies,. hble the 
social costs. 

.\notlicr prohlcl.t as, ciat \oith trlctori/,,tiont lie, illthe aict that liil­

tipurpotr,,C a1ctor makc it i,:asihle to c\ploit i largc laud atrca. 1i 1t11ta Caie 

lidom'llcrs to "eck to espand the cAlC of thleir o ratiols. indcnscl. pop­
ullted areas. this will iWravatc probleiC0 of rurIl cIiplo. nclit. 1iC displicC­
nlelt of tellmitN nlldc\patn ,ioin illthe i/c o: iprtiolitll,, ik ;afliiiliar occilirlcnce 
in rfl)it\ s\ here II 'inVs havc cit inlroduci: .,e tel efct'l inthese cass,, is 

labor displ:icciniCi ih -aca;sition 01 iticolic disparitics. aind the eric1iotn o1a 
rtrai -rIctait1 

eihuia.etl'tilllCllt poliW s)OLIMI he linlcd t ,Nelecti\e iliccliaii,tition to 

clillillc productlion bottlclCk, aid it)C\'pIald tOlll Clllllo' ilie1ii 

posshililtis. ()uile otln it INposible to climainte such bottlciiccks thlriul the 
use oif' iitil pt-ci. \Mlitll 1 lsalttees over traictlil:ition illthat it hclids 

to be doC depetid Llpoit aiconlpl' ,c\ compoellnt.laor-',tlsorbitie. Ilot rvice 
and does tot entail ha\\ C\petdtilures of foren -\chinte.)' Illnasi\ eases, 
sinple aiintal-po\ered itacllirtr can b e LIbrciCd in die coutrvidc. 
ofleritte increaCsCd off-famn ntrll cilllo'nlcnil. 

The mltchaililaim of 'pcilic tasks,, 'sltould takc plaice in respontse to 

relatis e price, ilareflect the real periodic scareds of lbor ic r. durine 

platilig and( larvestin., iy'.lo c the rictori/aItion of atgriclitlurcir.em.iral 
(i.e., the incellclni/:ition ofllI f, rmiili opcraonts olti tikc,,pl:c in repoli te 
to ictor prices i:tm do tot rClecC ectltch raCl ,cArkcitiC. !il:1st I.I)"s. 
chal"tCiiC eCd b an atinldane of aIbor r'elati\c to capital resonr.s. clficicncs 

allocatiot CsI, for thein rCsotce call lpplicatioti oI l relatiscl labor-licisivc. 

capitll-saiing tcehnolo.. Ilossesr. nosCclillcilt polio.\ Ilta bc directed 

to\\lru the trictornatton tensifie:itiont(capial-inof ltlricultu:l sccl, to 

as to enmilate the 1Initcd Stae', and So\ iClnMtodel of "nItodCrn" aeL,,liCnlture. 

The reltivc f"actor prices arc Listorted to elicit such ;IrCponsc b\ faricrs 

tlhrothl'll such ilMllls 1,o\cr\,uC d initltile \chtitc rtl.,csp ta\ \5ritc-otfs. 

nelnaive real itc of iitcrest. Mint ntininuir 55 ac IcI'islitioi. 'lh rcsult is that 

pri\ ate irIfihts are ris'Cd for fairuter, \%hlo substiltC cap1itall for labor, but ohl 

at the e\peIiic of suibltItial sociil cots in tileforil o1 rura'l utltitiplo. nillt 

and rliril Lurban itietatioll alccl lanied h\ gntial social itl political 

itsltailit\. 
No%\ thit the roiolic marriCr, to greater Ihtod prodneti ontb\C beCn sur­

tioLitLed, a host of ics' prohlenis hi\c arisen that till primarilY in the ptrsic\s 
of tilesociil cicli,,t. [lic increasing itunuber of articles dccribine soci:il and 
politicil 1iimrcst in tie counLrsside attCst to tie unexpected repercussions Ic­
Coti1pM."I inWutileintrodUctiot of'the tiess seeds.2 larger aid largtu seenicits of 
the populiitiOli are dcnllthitidit a share in the belilefits offered 1\ the "s-cds of 

chamc.'" In order to harness tile potcntial of the Green RCVolutioI and 
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generate a"take-6ff' for many LDC's, the social scientists must be called upon 
to meet these challenges so that historians may label the 1970's as the Decade 
or Development. 
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