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Int%l>duction

1 "" The "existence. ot t<tido differEnces in tho ratio of arable

land to a~ricultural popu1B.tion aJ:1On'1 va rteue parts of the 'Wot1d

has for lonG been viewed essentially Q.S a tr.&asure of dirference~

in intensit"J of populati on pr essu re on ngric1Jlture. Recently,

however, some llut hor!; have noted the sienificance of these varia-

tions '16 c neeeure of relative intensity of' Labour' input in

~'. t:l i~u1:ture and i t a relat i on to differ61CGS in agricultural

c... 'il , .." ,-. ', . . ~ . , A I ti' • t i
no~.(or.up· · \. I. ~ -' . ·T::' ;:" ,1e-:... 1~: '2 J -v can ra. 0 vana on ecroes

COl,;.'1trle ::; an tile: re sult. or historical adapt.a.tions of cultiva.ti.on

SyO"'...eklS -1:.0 chel:&~~s in population pressure. She noted,

liAs lon~ e a tha popula. tion of a given area is very
SpaISJ, food cl\n be produced with little input of
labour per unit of output e.nd virtUllly no capita1
invest::tont 1 since a VG1j" lon~ .fnJ.loW' period helps
to pr-eserve BOU f'eItil.ity. As the density of
popuJ..ation in the area increases, the fertility of
t.h.a soil can no longer be preserved by eeees of long
taJ.lOW' and it becore e necessary to int roduc e other
systems \lltLoh require a ouch larear agricultural
labour force." (p .ll?).
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The prceeca of :i1I.enllifi ca t icn, according to her, typically:lnvcl-

vee a Cmdunl tmasition fro:J eceeenst ve types of cultivation

(involvine: relatively l onJ' falloW' periods and little or no uno of

input s other than Iabour ) to inten~ive types of' ta:mi..ng based.on

i rrigation , ncl. t i pl e croppin~ and usc of f ort.i11sers, a.niral pcuer

ani othor i.npli. s , Tho ec re 'in ccnsdve culti vation 6ySt ems ej.ec

involve :l Irl' :r..e r Level, cr Labour- input pe r- unit a r ea . Inplicit in

this t omu.1Ati on i s the notion tlr4t there exists a positive rela.tio:;.

b.tweon """ lan d ratdo and out put per unit of a rable land.

3. In n. tor-e O'JstemntiC:. Qnd eopirical s t \X\y of sovexal. Asian
?! .

oountries ; . lsluk,,,,. ( 1\(<7) presents data to show that t ha a"""'gc

nuJi!bor of wor.rine daya used in c rop proouctdcn per hectare or

cultivated aron renaca f 1'OO around 50 in part. Of Indio to over

500 in Jtt.p.:1ll.. He f ound a :rt.rOl1f. positive correlation between

output per unit a rea nn:.~ the huI!le.n Labour- input (measured in mn­

<In),") per \UUt orca . non 150 pointed out th.t the intensi1V' of

n= labour input i . posit i ";oly • • sociat od with the levels of

other cur:-en't an'::' c.1pitAl. i.r.puts and. that an increase in the f ormr .

by itself conr.ot increa ce out put per- unit a rea indefinitely! A

nhift of 1Imd prorl1.lctiv1.ty fI'O:':J ono level '\) another requires a .

new set of iJli.l~t COIJi ino.\tions which in t urn I:rUZt be preoeeded by

a sienU'icc.nt dn cr ceae in irri!:ation and othor water <Xlntrcl



4., . 1£ :lntenaification of cultivation [baeed on spread of iI'rig,­

tion, multiple croPP1ne, etc.) can reoult in additionol agricult= l

eqloy;:lont per un1t erea on thO sce.Le suggested by IslUkawa's. .. . '

eml,yld.e, the outlook for provicl.in!! l.are.r ocploy::>ent 0WortunitL""

in !Ildian egrlcu l t ure would be considemb4r IIlOro promisl:>g t1an ie

OOtm::lnly' supposed. P.o.tever, before such a cODclusion can be dra sn,

the amlysis baa to be carried raic h f urther . In 1M first p1J!e<,

it wou1.d be us.ful to t est tho strength of tho lobour input­

productivity relation over a lllrgQI' sacplo of count rieo. SeconC l y,

there are dou1Jt s ..,both9r the (lata relating to the number of ren-
tho

deys per heeuro used inL!:;hfrs"", study a re oocparabl. aoross

cow.t.ri.c'::. 'l'hc(t(! nri So from t hree prlncipEll sources: (a ) the

kcle or. unii'orn1t.y in tho concept s of the 'Btanda;'" woI1a!a;r'Un!lAl '­

l :':!J1O su..rvey rots rrea ~ir.roront countries?' (b) differences ii,

tl:o :"ia.1'U"lcr 1."1 w;uch Inbour- input of Ul.1es . !'l33l1cs and ch:Unr.:m

are llc;:?r~?3.tcd;!/ and (c) the t reat cent of la'tx>ur input for t mJ li.nJr

II. ",u::1tt ~<4 ·d.1ch eniDa],e. U .1 e'lcser scrutiny of these detJ\

to ensure .~c::¥r : '".Jllt ty L's , thc:-:J.f "re , indicatOO. Thittlly, 1t i .1

necc;ssary to consiCer , ospecinlly, thQ extent to which the use I)!:

l:l= labour i s effected by tho cvnilobility and IJD. of on1Jllal

azuVor oechc.nical pccer-, Tho present s tudy 8 <.tekS to extend and

ref'ino I :>''1i.blwe I D analysis by ta1d.DP, the above .factors DOre 1'u1.Ly,

and explicitly, into aooount.
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.5 . A. a fi r st. phaoo of this o.rfort, we present below s""".'proli­

minary r e::ruJ1 .::: of nrnlyscs · baaed on OI'Oss-ocnmtry Aggregato · dAta

r c;;l ntint; r..o tho nur..bel' of' :..grl cult u ml wolkers per W1it area, pro­

ductivit y of L.A..1:d , .::.nd ot.bar- I'(",12,tcd vario.bles. Since the avAilable

d~til f or fE !!Y of tho count.rd c e incluied in the swnpl o aro quite

15kctch,)~, the r esult :! r.1U3't M 'n w cd a s hiS'hly t Entative.

Productivity of 1Jlnd and In t cn eft.y of frploytJ)EIlt

6 . Table 1 ai vco aone rncro d..\ t.ll on the number of lo10rlC m"S

c..;ployod and cf ~I\l :!a C1"'.,lP pro11ucti on per unit of amble area,

Tho nuabar- of work':I"'9 per- hIJc+.......re of amble land .raq,:es f'roo 40/2.

in PaI:i:rt.= to ncc.rly :450 in South Koroo.. In /lenetal , the oast

A. :ic.n countri.s Ln,noly, Chillo. , Japan, YDr<n and TaJIlaW' support

Go euch lnrecr n1Jt1bcr of \lOI1c~ per unit a rea t.~ too Soutb-oast
a"<l South

,LAeiD.n ccuntr-ica, llowovor , Table 1 doc. not .how any oyetomatic .

TGlAtion bo'·uc ::n the nl.L1bel' of vorkcre per' unit a.rea and :tb:) gro88

vnlUl) of out?ut ':::: " unit area .
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Tablo 1 : iluphcr..or Agricultural Workers. Arable Iond and Prpt:Iuct i.vity
of "-mHo !ond in Selacted Amp Cgmtrio.

------------------------..._-----_._----_ ..._--------_.
;;0 . of nero vcrker-n Arable No. of work- Gross vn. cuc of
(~n thousands) land OI'S per1000 crop aru;1livestor

- (ooOha) hoctaro af pro<!U:1;.i.un par
;'b l c FemIa Total arable land heotare CIt aro.blc__________ ____ .._. lcnd {ilL dDlJ.Qr~.

_____________j L __~~L__~~L. __~!t.2 ~5 L -!6 ). _

So uth 1101"00 ) ) 32 1765 5147 2100

Japan 6120 6610 127J0 5893

Chine na . n.e , 236m 118940

Bangkad esh 13479 2596 16075 8919

Taiwan l ' 61 307 1/,til 890

Thailand 55~O 5762 11J4, 8600

i'hUippinos 6(')5'1 11 58 7815 7890

Sri !AnI'.a 1)90 457 184'"1 1870

India 88560 48988 1375€ll 161500

W. JobJA)'lsin "4) 401 1245 2350"

Pnld.oton 7G92 915 8787 17874

-21,51

2160

1')92

1802

1649

1319

990
988
852

530

492,

791

617

227

242
663

124

126

258

99

248

SO

..-----------------------------------------'-----------------'-.-------~---_..
Nato@:

1. Nw:lbor of workers i n ngl'iculture ro l.."\to to the yanr 1960 and tJl, ~ datr-...
for nIl countric.s ex cept; Japan £lOO wont thlo.yasi:l. WJre- t,.... ken fI'O:l ;~Q.­

lion Yoot Book, 1974 ( FAO, Vol.23.1), 'fuiwanesc dnta ;,.:. for too ynr
1956' and uno obtedncd from Fli.D Proa..lction roar Dock, (1«;-65). Theso tobl:".
bavo been broken ~:o\m hoJ cex on the bc.si :'l of' the prcpcrtion of mIn and
I'ena Lo \oIor.coTs ' i n :J. 1! riCl.u.t u rc f(-s repor-t ed in t.h.o Yoo.r Book of Inbo-u­
StatisticD ( nc , 1 r: ~1 t".n:l 1973 ), D.-~..l1 f or' \!. tn layn siA is taken fre n
I .T.-P Yoor Pooj' c nc; ~ <" .L0 r to cho y .....n,: I #~7 .

2. In ~noro l "WI :: 1' ) L~. l r.J S oo'{or t hose ·.:n f;'l.~crl in c rop huabendry, livo~tocj : .

fi :>1H'lries, I or -csta-y a ! llmtin~ ( =ISl e Di v,01, Icvever , in tho caae of c
f eY eountri.e~, w'i:,.... '" (i :;ileri,-:: :J a r'o ne r-o prordncrrt , tho figures exclude
c atduc'ted er.o.ploy;..lcnt i n r:;;'=.:'1 cr:ios , .1.:1':icult urnl work f or co in Japan
exelu.d.ine those i l : the f i sh.:-ric 3 secto r were di r ectly obtained ·f ror. OlXD
labour Force 3t:..~i~tic3 (Par-is , 19]), For- 3o•.rt.h Korea a nd Taiwan ­
workers in fiohcti o.: vera oe ti::-..:.:. ted f l"O;:I dnta ,p.YOll in the ltSurycy ':)1'
' .s ian Mriculturc :; ( .'.IlE, 1'711 ) am deduct ed t' ron to t a'L ~ericultu~lwortrr- .­
As for th.~ othor Cou.'"l lriOfl, tJl(; propo rtion of fimontcn were ..relJiti;roly
10w and henco no :l.dju~~~~S were ~llde . . .

(l'a t e ' 3 & 4 on page 6)
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7. It Ilbould 10 noted, howovor, that IshlJaovsts analysis

relates to a fOallcr SB.1'1ple:o of countries tJ:an indiCatod in

Tablo 1, and rceueee attontior. only on tho variations in the

0fL"l$Ys of leb:)".lT input per hectare for crop production alone -.

l'h~ data in ~~llc , J by ccntrnst , cover more countrios represent-

ing e. Wider ranee of crcppi..ne syst oms nnd pattoma of' o%pJrlSation,

a nd aec concerned uith vc rda'tdona in the nu::War of ll¢eultuml

workors per' uee-tcre of o rabkc lend.

in croppir-e pat.t.erna 'ancn~ countrie s

Thero i s indeed I!JUcb diversity

considered by Ishiknw.r
but, fo r tho nost part, the crops in tho ~roup of countrias ecveeed

by hi. study 0 ro cnnuak crepe V'O"" undor OOI".diti ons of = .CIllo

PElQ So.".llt f3.I"iliJ1C . Our eacp j,c , however, inclules countrios

(•.e. I/,sto m l'-'m ysi c end Sri !lmJ<Il) vith e high proportion or
7/ . . .

a rcc urdor Lrcc crepe , eneoo cultiva tion involves very difforont

tochniqUO!i f r on t .t.osc used f or annU!l1 c rops . thliko the latter

t roo crops r oqid r'c lit~<) ef for t a t land propa ration and sowing

oporotions ya:.r . l f t (: T j"O<l!' . m.ec th ..:- fact thr.'.t a r el a t i vely high

------_....__ ..-_...._. . ----------------_.. _----_ ..._-------------
l~Qt os of 7nbl.o_.l (contd .).
). A.r:..blc Jnnd includii! s c rcc under socs onal crops , p0nlOncnt crops
nni current f :oJ.J..CMf: . Drrt :'.- for countrie s ot her thnn Japnn , Chin'l. ,
Pakistan QIlC n~'nr"'l.crlosh have been obtcdncd froIJ Indicative Wor l d
Pl..'U\ For A.-rricultUl"!'.l Dcvclonn::nt to l C;? c.nd 1 Sla '"UiB
Fr.r Diet ( n IP), Vol. I I , FJ..o , i';o;Jo , 1S • ~ 'l'ha fieurcs cor-ms­
pend to tho tw\)m~o of t he: t hrco y~rD lS61 to 196:3. For Japa.:1,
Chint., Pr."i Bt:-.n MId 1k::w.1ud.sh t hsy have boon coUo. tad f rot>
ProdUjCt'i..cn YMr n9ok , 1~5 , Vol. 29 (rae, r.o:JC! l,..uld eivo avccgQ f or... ~ y""r. 1'l61'-C5. ,
4. Tho vakuc of crop end Iivostook out put used in CIon V1n1i t.!IO
averages shown in col\ZJC 6 arc taken f r ro t he FAC's IWP, Vol . II,' .
pp.2I,..32 in respect, of t~ f oUovin! countries: South !'Droo, Toivon,
Thailand, Philip~s, Sri lar.ke, Indi n and lIcst~sia. loll
tho fieuros ",~to to 1961-1%3. .

. Fer tho nJJ..nirone four ::ountrios, thoy h lIV"o been ostimtod by
a.pplyine wit value s of vardoua cmps end llvefl tock products for
Asia implied in t~ IWP esti-utes t o nv crnr.a :.." ~.roduction fi!{uro8 f or
1<;61-65. WtUl froc tho Fl.O~tion Ywr ",ok , 1971,. Vol .28. 1.
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.p rOportion of tho t omor are orennisoo in lJirge-scaie co::tQorclnl
, ?I

pUmta.tiODS; uc cea'tua'toe the dif f s rencos in tcnns of labour

requ:l.re;;tmts. In principle , t his non-eOIllparnbUity caa be r:ti:ti.~

gatod by takin~ tho productivi t y of land and nU<Jber of IIoIlcers por

hootaro for a.Dnml crops alone. This could not be done because

the necossary & ta tor tha· 1:lttor a rc not readily avallablc. Ibw870r J

oven if one oxcluded tho countrios \lhe ro plnntAt ion crops Q,l"Q

ic:portent, thoro is DO sienificnnt posi tive ro1n.tion be'taeen out~)'Jt

p er hectare and r.umber of W'ork,)rs par hectare.

8. Tbis· findinc sbcu1d, hollover, be intorprctedllith caution.

For 'the nuobsr o! :terleul:turni. \101k :r9, ehCMl in Tabla 1, inclwo.11 .

not onl~boso Oll(;OSod in crop production and animl huslxlndry,

but ~16o · in s uch .:lctivitie s
,

o..a -. fisherie s and forestry_ Tho

p roportion of toto.l ornployn::n~ in· the p n rt1ry sootor devoted t o

Qctivities otha r t hc...n crop prr>JuM.ion and aniool husbandry varies

from count.ry to country. T.atUe we have ax:cluded tho nl.lDbcr of vcn -ee-e

0ne:'80d in fi sl.lina in a f "" count rios (Japon, xcroc and Tai llon)

whore they nr~ pc r-t..:icul:"..Tly 'Ot'O,.!in.::nt , tho lUijustncnta ore

noithor cocpl,:,t ::: nor cnn t."toy ck.in t o be accumbc, However , 'P.-v<n

t ho ovorwhc1J:Ii.n,! iDpoT"tl\ncc of ::'~l"iculturo and .:I n:i.n:11 husbandry U .

t ho pri..o.:l ry ace tor- of ' :lOut Count ri09t, the abcve deficiency i s .
. un tho other h:.nd,

ur.l.ikcly to vitiAte the coq:nrlson.L t ile. . ' vel":\.':~ intensit y of
•

ocployncnt ( i . o . , t he nuobe r of mn-dnys f or which a ...,oOOr is

ompl oyed in a yoar) anqlor tho proportion or l abour deys !pont

by worke r s pr.ir.lC.ri.l.y deponderrt on ngricult ur'c , in non-

.. ill,il"ioult u t.."\l ~ ctivitio s ooUld also w.ry from cmmtry to count~"
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To thi::; cxt~nt tho r eb tive poef tion of count rie s in terms ot Mn-

d~ or huann Labour- for crop produc t i on por hoct.'lrc cay not corres­

pond Vith tlnt in t erre of nunbar of 4gricult uml workers par

hectAre.

9 . HO'lCO a til":! conclwion of the rela.ticn between hu::an labour

L.....put end proc!ucti,,-l1.y per Ulit Iend oust b e deferred till a proper

mnlj"3is of 1.."'1bour .input i n :\(':r1cuJ.ture per sa, after tEk1ng duo

.a U owllllCo f or diff or ences in oropping syst""",. Such on 8llll.lyllis

roqlli ros dot.:li..led. fAr.:! survey dam which a m not readil.y accessiblf'

t o us l1t present . NavorLhales s , i t eeeae possible to get s cee in­

oighta on t he re1D. ticn between diff'c ronc08 in the intensit y of
..

lllnd U3 0 and cultivnt ion proo tico. (a. cecsured by c;"pping

inton~tios, cxt.cnt, 01' irri~tion and degree of f cr t1.liza.tion)

~ tho c1iffcrmces i n t.he nuobcr of workers ecployed per unit of .

nrnblc l.1.ucl . In wll-"t follOlJs wo sh.ell conccnt rnto CIl the ~tforen-

COS bc tuccn L:hst =md 30utll .~siQ which represent two oxtrece

s it..u:~tionli' ~1 taros nf t ho nunbc r- of worlcers omployed per..unit 1rmd~

Croppine Irl.\. :~H ::' i I.y

10 . :In ioport..'l.nt rJl30.... for th o relAtively large n\Elber or agri~

cul tul'cJ. wo :.:!: u· t> pur hocvJ. I'O of a mbl.c Land in Ens t As ian countr i os

coupe red to Il'ld1A i s t1:I.a.t amb'lc lnnd i s utiliSJd mom intensively

in tho ·forr:lO r . Tho rotio of gross cropped area to n rnbl C3 e.rca ,

which i • • ro~h iDd."" of t he intoo~ity of l.a:D1 U80.~i ' ·~ a rol.lld

' .3 in China and r ""cho. a ldeh or ' .8 in TIliwn coopered to 1 in
" ,

India . llest of t ic difforenco. in nmbor of. woIltor. per hoctare ot"
nrn hLc lnnd bowcen India ond T.1iwllJ1, and ""ex: boll the diffo",nc~•

.between India on tho ono hAnd nM. IJ:dna ~d ~th Y..ol'CXl on t ho d. hO~,. . ,- - , .' ;~ "" '

oould bo .:lttrtbut<>:l to t in differ_e. in thll,int..Dsity of ·crOppine.
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11. ' Pr.iJ:n :facie, tho L'1O l"e intensive use of' arable land in Ekst

Aa1J1 would 8OOl:l to be explA_ ble by tba rel.>.d.vely ~b proportia<
I

at i nie" tj>d to CultiVllt od lar.d in this ¥"". ' Thu. a!lout .a thi rd
':.\ . .
'ot ..C!WlnI. clll:tivute,f lJm!, and upw:1rd of halj' : n Jap>l1 , Konn and

:rid~; are ••Nod bT irrieetion fociliti.. cctl!"rcd to on>und one-
' . . .
fUth in Indio . 1lQl.,.,or , ~ cJ.osor exnnlmtion 3'JBgo.to wt t ho

' . ,
cxpL..,cntion tti.eht be cor'J co::plcx . For t he extCflt to which i rri-. .
eation incr""ooo c",,!,p:ln.~ intensity dop<>ldo on !r.>I fa r it inaron se"

t ho as= ll'c, of ",tor supply"nd !-..difio. tho .ooeonn1 Qvn1labi: i ty

or wator Zor crops trw m tural minfr.ll . 'rho lattor, in tum, depend

on ti1~ i..:."'!. t uro of tho pro,p ct QS woU :\ 8 tin sco.sonnl distribl1tion

of tho rr.1nroll in r elct i on to crop ruquiro~'Jllt, s no dotcmined by

avnpo-t ron s:pJrntion.

12. Tile r:l.~.:m:. eli;:'C.tolo~irol :~.Q tn,. e rc presented in ~_bJ.O 2 .

ir.n:r 0: th e jl' inoip.:l n¢ cult = t mots of ;hot ."'10 (includine

the 80\~~rn p.."\rts of n d nlnnu C111nc1) have r <:.l:l.tiv oly hieh eve m gc

annU"l ;>rocip.it:>tion , n rcre '!'T Cl1 di ..tIibution of preoipitati""

end luJcr a cen tc.""'Pcr-:.turcs . Th..:· :,vc~ $o r.nnml min!"c:l1 in J~pc.r: I

South Ko~:c.::.. and Tniwn I rcr instenc u exceed 12()()::n. WhllC3 two-tJti.tds

of tha cultlvntod ~ro.'l in bU.:t i s loc~t.;ll irl r.,}~oru:; with nn

, C.V:::Ir:.go c.nnlcl ~ir.t.:\B belO\l l' 50 :I.~ . iJ;'lll~ lt1:ilO nanrly th~o-

f'Ourt:lS or .t ha atmu:'~ prcoipit..1.t i orl i n Icdb is ecnccrrt rat .od in 1.

conth. (June-Scptonbor y,.!y :In J~P'".n n:>l 'Ihiwnn tho f our miniost

l'lont hs ("hie!: in ~onott\l f ll1l bot ll.' _'" I'h )' snt!, 3cptcobor ) account.

-forh..1.lf or 103 3 of tho) totAl rninfr..l.1 . Tho conpar.:ble proport~OI ~ .

'_:In 'Kor us' (70 pill' cent) thoueh ",-hur higb. i B still bolo" tho Ini'ii:n'
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l'',Vorng'.:. Th'.-: l:h,:r:1n tor.1pc~r(\tu~·.:.l in t ho hottost sw::ll:D r months in

....hose l])st. As i."'!.n ccuntirtics. is 4 to i OoF los s t m n in India.

T"blc 2 : :~-iJ J.1 ':·)) _"~~'2-'j .-jjcs , I l' riP,ation tond Cx:qt')'Q..im
Ir. t -:o\ :-;i t y in Sal cll..: t oo llsinn Count rios

------------------------_._----~-
t.k::>.11 t",';;i .'Vi.' r:'"~ - Av.Jncc Pr opcr'tdon Proportion Cropr-
truru in the cnnin.L of t.o~l of cropped i.ng
h test rem - rc.infaJJ. aroo. unilcr Lrrbon-

at "". in f ri 'uorrth f:til ~~ i r 'r-lb on s~+:-
(00) t<:"' ) ncnthe

_____ _ ..-J.f2~tD.lIoL __.__
__---- ..__._ L ~_ ___J_.. _ 4 2... _

South fu= (Suoul ) 25.4
J" pon h :k1",1"0 '"
TokY") 17.5-26.4
CIIlm :

Onrin- ·r l· · - , • r·>....t' .; . l.... " '_ I(·
\·:int ';.l r \Lo:~V

rdllt;ts r-o-Lon 26 .4

1..Ji.nt ,;,;..· ....:..J:;.:- J:-!
I ;v::":' :l~': ~ ... · :~ ·-; H 2;

' . ' -.. ~.", . : : ....:. ....
' . 'i ::.

1259 71

':'94- 2337 41>-56

343-5al 66-85

633 80-<:5

803- 1105 51,,-75

26

15

28

152

116
128

114

154

:") .6

11/,3- 1593 49-56

I U/.4- n 76 57-71

56

28

171

-':.ll~:,:~~C. o;.· ~~l ~~ . 3

Jai W'{.n ( ·J.aip~i : ze .4
l·!~.iJ .!'.1 , . ;' ( r, ..~ ;;l~o l, ~ 3U. '"
?hi.1ippilluS (i f..nil:. ) .«.t.1
dri 1M 1<0. ( Cel od ,, ) W . 0

I~i.-l :

Horth J4 .J
Q-', rot ;.'I • ,

W,::s t .:13. 5
Sout.h ) 2.7

licst : r:.1c'X·T. ::i · t P..':: ~';:.nr: )ZJ . 1
F· J- .1 ..t ..,...· 1·... _ .,...1, ;)· . J " '. • to .. . •• • • • • ' _• .;.1 _ 1,; , 11-

11,36- 1615
1880
2100
1252
2121
23<f1

310- 1214
. ' ~' 4-2J80

686-3335
~60-2722

2647
204

51 -5 9
66

51 -59 .
61
70
40

78-91
65-85
52-~4
27-81

51
82

52

5
51
22

9
22

21

::l!
23
8

30
13
72

187
119
181
96

102
~5

99
111
106
96
95

102
87 ·

.,---_..~ . .._--_.._----- -- --_ ..,._------..------'-_.-
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13. 900Pnris ons i nvolvi.ne .!ndiol end tninlOr.d China. are eorrpJi mtod

by thcl.r nst size r.n d div orsity. Tho average SM Ull praoipitc.:t1 :m.

in anna io lowor th>n in IndlL'. . It would ECe:> t h/lt ln~ "0. per:'

cant of Chi."l..~ t 8 cult i VCotcd orca 13 Ioce'tod in t rects With on ~vor 1Co

.
rainfnll of 750 trI. . or tore , tho conpr.trnble proporti on in Ind.:ia b Jing

a round 65 per' cont. In f "-ct, nbout c third of India'. eultivattd

a rea. ha s roro thAn 1150 t'Jr.1 . of r .'linr.:l.ll, 'While b..'\rd1y any p:1rt of

Chim. roccdves 00 ou ch prccipi t.Jt lon . Dospit a hie-ror p roo1pi tD.ti In,

,------- - ---_._-
~ )f fe.bl o 2 [corrtd , fro:> pc~c 10 )

TO:1por :'!.tu,ro and F"'...inf.:l.ll date rolntiI:g tc !105t of tho cent.r-ae
[ unkeae OthO l\riSC !lp:: ctl' i ...t) ere tzkcn f'rua Wo-r l d Cl..in:!.t i c l'nblo :.n
Ii .J .Innb , :'Cliro t c , Pr.:l scnt , Pact :::.nG Futu roC' :' , Vol . I (Hathcm
and Co. 1<;72 ), ,p .5JJ -540 .
!l<lir.rcll <In ' o fo r [hne1.'dosh ( Ir.cc.., ), Tlbibnd ( Ihngkok ) end 'I.
UaJ.;llnsi::. (Kuln l uupur) c r c froa h .a . fu wson, The t-bnsoon Innds of
l!mA., Tc.bl c 1 ( :!utC".hinson aiuc-'\ tion.'l l 1 ~63 ). Tormera-tarrc c!ntn
for ll.r-eJ.<ldoch ( Ill "C<l) , W. JoW., yeok (KmJ., Impur) , ThoUnne'. (Bm~<ok ) ,
11. Ind:i., (Delhi ) E.IndL, [CaI cut t a ) , II.Indi!l (!.h.""."'nbod ) , o.nd
s.Iroin (i-cc :":ls), crc t~l :i.:n i'l-o;, Victor S1QI./crs :'Tho W:::J r l d in Pi.'!T lTC ~ 1 1
( John ;..ucyond Sons, 1<;73), pp.JZ9 nnd 31,!l .

. Til i i,."i~i.U'';~ r:.l ·~.t.in:~ to ~r')rpin:? i11tcn ::si t y ( ~r.:ro:9 c:nlp,. l
o.hltl, by c rn bk c kl'}(1 ' :-.!'!..:1 th.: pcr-ccrrt-iec cf .':';1'\::\ i r ri lr,.t wd For- 3 . L, ·. ,·"
TuiJr.m, TI.:Jr..U:-.11cl,1. .... 'ilip~)in.. s :1 ;:(1 ~ : . I ' hJ. ' ~;i:1!~ i..'\ , hrw o bocn t oken fr~ : l

F~O, IWP - '/(\1 . 1": ;' ' '': . L ' l..iJ",.'.' f l" ,h l" '1'\ n rc COl'.1putoo frou t Ile
date. pubJ.ish .....d i n t.: o F'i.O F~luction Y-,,"U ' r~ook , 1(ill . Ib l/ CVG:', t1 i n
is euch 1.owol' ttcn Isl1i1~.lr.:.1 e i'i ~:ur t 1.3J ) In .6Jd on tihc fu r.:t : :CN ccd.c
Surrey datc , The c:' i :Jcr ·JD,'1ncy nooda t o he cxplndnod ,
For Chin'\, th" irl~~~~:1 ion r-r t.i.o J,\:: f ·:r :l '...1 I.; ~ · Ilt lJ 'c r.;., d .'l e O ...r cult,h" l., ,"
c.roo under- i r rigr.t,5.OWlr .o b,,)~ oLtnin.~d l"ro·.l .!\ : lJ"J Ch...,o , ~:rlcu2t. I.1 . ... 1
r toeuetion in Q!o:muist Ch:i..n:::. , C·ji s cond.., thi\~... ~· :...i.ty ; ~ ,JS3 , 1970 )J .
pp ,289-2S5. 'I'h ..: croP;W1e intc.r.:;i'ty f ieur ..; :r; fo r -"·...ra oua ra~ons ~

~ a.r.; t .::li:",n f ro :a S . Ishi..k:..\.r..l , ::C".t".:1.:-:- ':s in thJ str u cture of
Ae'ricult \lr"'J. Product don in t·k:.inl:u'!d ~\"l 0: in i....i.. DoUP'P D Jc.ckson

(ed .), I rnr:i..:ln Policio& end Probl OI!'.s in Co::nur.is t nnd non-Co:nun:1~
C~u;ntrics W:-. M:i..nl;ton ' vor:>it y Prona , S::attlc , ,hsh . 1971 • TIm
roe1ons in ItlhiJ:,,'\w~B' ck .s si..ti e..-"::tion :-.r l. not s t rictly conp'\ It:.bl : t o
thODO 1: incla cd in the T~bL ). TIl;;, irri '~~tion rntdo 3nd cI'O?pine

·' i ntonsi:t.1cs tor'. difr~r~t pa r-te of In.1i....~ rove been conputod fran f'1-t.n
·f or l S6/y-G5 r-u1llist. cd in GOI, llini.t~{ er .> r l cult uro/ ;[pdf!!n i'71 c.
Oyltll!'l.! in_D11i4:."":Agyonth ;{litton ( 1171 l. 11:" cropp:Lne intoncHy .
b., . boon "clli'tl tocl by rd.vit\ine ere" . croppcd oroo by tho e.rnbl.o lend
~-1hioh inol ud¢o not 80m a ron rtn d ~lso tl:w r .:ll.J.ol., Innda,
For . . a"!l1.~lc.dosh a nd ?:1ki.stnn t h:l f i .iur'OB cor ro spond to tho
~vc:rntc;, i'or 1961-65 ~ ~r~ rro~l r rO(' u: t ion Yoc.r [look . Vol. 28. 1.
(FAO, 1971 ).
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tho crop¢.n'( ilitonaltiDs :IJ1 lM:iII'. vot rcgicca 01'0 lUths lev. .
booc1uso at th.; v.J"f lu,:I> lla\oomJ. Cuah..,tmtion. ADd proaipitot1on

in tho r...in IT.iny SOO.o:1 io so lut;h lUld intmao thllt it rooults

In tho) l\U:-. li . ...ly loW' ;-:'lJl.tl"ll tn-.c t.s of ilorth·, m end i~orth-

:::n :rt J:n Qti:·.~ , t.nl:. . ;;;: ~- .1 ~ ti. 1tr1butit'Jll, ot procipi t a:t1on is

of Imir. , 1 L·l"i · ,~ t.ion Le r.~J':lt.i v ;l y lOllS d.Nolopod in t bo80 tmet. ... .,

:'.[~ c~'! ir:.·:n!.:i....:J Lc lou. tm ..;\"o,)l", in tho Co.ntml and SoutbGrn

pert.." er tll<: coun t-I')' , f...hoc.e::J. t otlU e..infall. 1:1 lewar tlnn in tho

lJ \Jt rc.~ or Inc~i.:: , th.:: :lo::. ~ ')r_.... l di stribution 1:1 mrlcOOly DO J:t)

ovuu. Hcn n U~ :..1':'1' to ~J \';; ]"l'-· ture3 no t...; 0.180 ouch lo.ter thnn in Wia.

It is pr>eio. l :' in t.hcoc ' ",.cU tJ1"t irrJ.eo.tian is ""'" dJ/al.apod nnr1

~uoi1 of "::"-::t •••l1..... 13 :o.:'.ll-rr- th~ in :rr~.i:\ . Lowor ~m.turo

J tlrir:& t;lJ - rc:..in~. p~rioc~ w.~~ !.owo r .:v::.porp.tion cmd banco loIor
!Y . .' .

!ll.'Ul t W"l t .:.: ;; . (~uit' ':': : ~ ~T1t..'; . : . JJOr ", :'Yen "iutribut.1on ot: precipitation

~iotri"" tian or ri vor fl""=. i t :r.y be pasdb~ to 8Ilpplcoont.

n·,tumJ. "'.lJ.,',' ll ")' ; '.h Uvoly Jinpla clivaraLan t.1Po vorlcs;
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tanka , illt irnentian and ot her smll scadc pro j ects instond of

no c cctdeet , th..l1,th:\t snail Lrr-Iga tdon pI"o.i.Jcts i'i t'JlO ouch noro

promnClnUy in the i rri.,:",... ti on r.:: stc:tO of .G"I s t :•.:n ..1. t1h.n in Sout.h

Asic .

' 15 • . 'I'hu.s about 90 per cent. of 'th e irri 8" 'I. 'l~1 a rea in Chi..na is

nerved by rc]"tiv<Uy ocnll ecaLc " 011<3 (1\\h10 J).. .

l'l'I":'".diUol'ltl.1J.yI Chinese pcaaant.s !'!.oc 'Icccj, p'ovorn.")..:Jl te
\101'0 DO k c.:cnl.Y conc erned' nbout U1~ scaredty -of .:l~ricu1.­
turol lr.nd that i r riention eystcns u:nnlly lnd bo..m

_ bo.Iilt. with n ::rl.n:iuU I usc of lc.nd. In South Ch:i..m, fum
ponds 'wore cceacn , Th.ly earvcd t.o conserve Wl1wr :\ .0 wo11
0.9 eoil. In tho t urf':"o.cod .:1 1'0.1 , 9Oi.1 was washed away froc
hi:~10r In:rrl and dcpo"d t -«1 i.p. tl"o~B ; duriri"t vinter,
femera 6.rcdecxl out "t ho pond !1'I.l1 and put i t bc.ck ont o tho
riolds. So:Jc pcnda vcro i3Olr.tcd, 1011')0.;1'.000 c thcra vot-e
eennc c'tcd by .'J. f ...l/ :;: ' '!Ort; lc::.din~ cm nncj, c , Fanl,Jrs uacd
\F'/ .jl·...Uhacl.O or other instl\1!:\Cr:tS to cor.vcy vater I'ree
pone: or ci~'\nrh:1. 3 into No ll 9. O:l.~s of QXclusivo
roli··~t:o on t.hc ~orcc of B'I':J.vit y to di s t ribute vabcr-
core ne t, c»..zen h :-C1US .1 this Lypc of irri.'~" tion used too
tnl~h lanc1 . . . ThOl':J Wl. :J "" l!tron~ avcradon to l'UacIVoirs .
·r h.:, nl'''''' i l'~~ntion ay at.ca built in 1)47-56 did not depar-t
too r';uch fron tho. tlTtditi oJ"'_'l.1 pabte'rn , II 1Y

In si'..rvrp cent r- st, a round 37 p er- cent of too i rrie!l tcd arce in

for c lit.tl~ I..ItK.cr h.:ill t he o.ddition to i r rie".ltod nroo. sinco'
-1)J

10/.0.
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Tnb:W 3: Chin' - ',r~, Co-Ior cd by Il:l£foront typos of
Irri,::,C'! t1on SysteM

Twy of Irri /7:\tion 1S!.5'. 1952 1956 1J§!.

G~vit-.r - 4'1. r f";:l
43 . 2

~
carvd.a "".., r 31.9...; . ~

2'78. 0
-<10- :;:-~ ll

(261.6 (
182 .0

2:3~ .2

•.cqu:.duct::) ~

P·.:'I I :>o!rls :intl
216.5woi :'s 82 .0

Plt -;,i n ·· \.'i.t .h
~ \(::ch."nica.l -nd
cl ..:c~ri.cr.I :>owo}" 1,.. 2 5 . 0 1 1. ~ 86. 0

d:ll3 I"JJI,~ oth~ r

sli> L ..: rr::.~l;. ...-n v-.t.•.i - 11, . 6 24. 5 86. 4 34. 0

To V J. JOJ . 9 350.6 ,g£:..Q !£Q.Q-
s,urc,:; : ::' .~: Cmo , i~ri.cult uml Prod ellon in

Co<DUni. :rt. China 1 . 1 , vo r SJ.ty
cr '; :JconSUI j SS, I son, Ui ec . 1970, )'
p . 124.

Tho level of j·'crtills.ati.on

16 . Th..: r.:J.::~:·..i v cly lu ",,:,l, p..'r)r(~) ...d cn of irrilj:\t od a TOll and tho

bieber inten3it y of crop¢.ne in inst i..s:i;:z. t.;ould :11 50 8 e OC) to be

-
a pl"iJ:n-fncic axp1£.Mtion f or thoJ biehor lwal of f ort:Uiscr end

canurw~r :lCcw ro cbarnc'tcrdutdc of this rc~on. Tho l elrc1'" of . -

f ortlli5t'.t.i cL i e clco. rly nuch hi~hor in !?cst Asia thnn in Soy,th

Asia. Jnpc.l ~ , S . Y<o r~ and Ta iw.m UDO nor a thnn 100 ke. of pl:lnt

nut ri.:mt l3 p... r ll...<ct:u 'o in t.ho f orn of nrtific1.:l.1 f ortilis or s ,

The consanot .ton of n rtifi ci:l1 f " rlili3;::r3 in ChiJn is :,.-ili1tivoly

10101 ( rc kg . p .:r hocta.rc ), but if nllo\oCnco vcr-c m de for tho ~ro

pI\! m nuro, t ho q~tUJ of nut ri;::ntc C(%JIJS to :JQl" O tmn 100 lee.



15

par hGctl:.ro . Til<.: conpa.~ble levels in J3}X:11, l{oroo and Tdwnn

would bc .uuch hi:~h...r , T In :(:li0r~ the Ehst. J":.sicn countries usc

Dora nutr:ic.nt;;, c !rOod par-t, cf i t in the t om of or'.}'Uli.c mnuros.

Tho'ueh LhCl :lV"_U ·...Lll; ::l.~~t."' o r-..~ n ..i t h..: r co:JP1_ta no r rcli..'lbla, ~
· 6 ",

r:i._~t t!nt Chin:-., Ke rOC'. ant ~i:J::'.Jl us.::L1 0 ti!.lO S tho fa rn yord

,= ure, per- bector-c na L"~, (TobIe 4) is sufficicnUy irulie.,tive
.- .-

:~ f' tho vnst difi\:m.:nc os bctarccn South 11.00 ~... st :.::dr. in this rcepcct ,

!biB could mvo' c. si,~nifi~.nt inpc. ct on tabour r- :qui. :-a "h•.nts: i.hlikc;

of ' nutrientsl th", nut r'I cnt, conticnb of c~c (Qr funJ yul'd) :rJ1U.r~

tho 1Attor invol ''' c h.....f.dlil1;1 rm cb k r g.:r vcau c e of rn t 13ricl. I ­
Moreovor

Lrarc. yu:;.J nanurca, b:r th,; i r nnturc , i nvolve uuch lnbour in Cf':.J.octi<In

o.nd cor.POst.i.ne ()! f ..~ =:::. (and buaan ) l.,~ StOS.

(1"bl0 4)

17. ;·hro iuLI).:1;li 'lc '::I'\~ ~)ri..·.3' _ . :!. :~' i Jlv r,.;l': ...s .:rldit i on:l l work in the
Ln

·\pplic.....tion (.J," !1"': t Cl" :1..>10 o- hcr- i.l... ~.~ri:,~ il1p~Jtsi\t1Q ·:'<ling a.nd ? 0ril:1.l>s

h..n:vcstin~. J'jlC >::i.d: l .. 'r l of i i' li - , t i cn -.r.~ Lntcnedvc f~..r::rl.n""""... '"

Gena per' unit~ ru-cc , But, sdn cc thi r wo rk can be done by hurrtn

ita orfocts on th ~ qu:mt lZ1 of hui-.-..n l.:.bour input par so vi.l:l

In "thu ~rly 1 C;(,ftf a , to which i lt)s t -:.f cu r ro t.... T.::iC,tiJ J !l>::cb1nic:J.

povor w:::l.8 r olrtivoly uni..I:Ji)ortll.nt in :..lOst :.s~ eount rias , oxcept
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I.'lt .Jl1Si ty of F\::rtilizor Ust,) in

Counts··
5olectod Asi=,

.5znthotic 1 OTniCy
f ertiliser.!!:!! r1lnuroe

South f.o,·-" 105 6,J,47

Jcp.:!l\ 263 n .Q. .

Glu m 10 10,627

1Jan«1lldeah 3 n,e ,

' Ta i~.n 106 10,800

Th::u'Uld 3 n.n.

l'llilippinc. 11 n.e ,

Sri IaiJkc. I,D n •.:1 .

InJj" 4 1,164

W. IU , Y:.d.., 20 n, :I..

P:Ildatcn 5 n,n.
~:

V S:~'+.! lOti,= .....,,; !-t.lli za:'!: dn I (.: . C1 nutrion:ts :l ..: r h...c:.c TO of
c ul !:.i v.:,t;:.,'" =~ _'..

Y I:>tur.ti ·.:murc. in qlr.,tit;, of tokl n-:tcr'_'l 'I'Pl i c1 ~k ... )
po r hcctz.rc 01 culti V=.t..:C. a rc '.

Di'.t3 en t h·,: ccnsuapt don of S'ft.t.hotic fGrtil.:. =c . :'I i:: ~t'l.c.~ coa-:.tI')"
ra.l.r.tc t o t:l .:J avc rr-.....c ror the ~"r9 1961-65 ~n1 hove been collu­
ct .cd f rau Prr- ,~tioii y_:.~, '/ol . 2B- l , (.Fi.O. Rn:lE .)

FiP,urcs r.:.~.lt:i~ rem yarci. rnnure for Tc.iw:~n :".r.~ Xo rcc r~for

to tho '1'........1' 1S3S" I'.nC 1C;40 r OBpOctivclyand l".'!VC boon obW nal
froo Shie,jnJ. Ishik!1.wa I D::ononic Dovol op."1cnt :.n I.sur. PC r.lp~ctivo.

[op , ci t .' .
FiguNs of f :\ r ....3 fC"r ChiM. rclo.to to tho YC:lr 1 ~65 , £:.nettl o b..:.Jfl
tcltm f roo S. I!l.~W;A l C!:n:l'~tJ p in tllQ atI\.l::: t ":.J tJ:" ' -1ricul l urr.l
PrQ:\uetion in K" CUm, top •cit I ,

af c
Figuros f o:- LOldir. rc~tc t o t ho y~r 1 955~56 ~.l.! ': <:S :'i: I- t.:~i

fro=J G01 }'hUor':'ll 3l71c Su."Ycy,11th rourr. (....·'!2 rf~ :ju , 1It O.
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J~~ !.niJ::u1 power IJ:lS , ee it still 18. A a:i.enif'icant .aouroe .

of ~er in South '\sia J Iihilo in !:ns t /..a.ia.n countrios they BeQO

l!Ito plnY ~. r olL\tivlJly tdnor rolv o Cho il:il0rtnnt TMSon for tho-

r~ tivaly hi::h input of h...-nn labour in [,bet .leu, could woll be

t?" a:i.nim.l. \130 or animl pulor fo r ngricultur:u oporntions in

tili m;on. nrl.~ my trrvo eooot hine to do wi th tho batter 8Cnscna)

Gietribution of cois!.uro and l ouer tonpor:lturae both of which

would 8000 to rrJ:u it po 68iblo to propsro ltmI with humn lnbour.

In South :.,!Ji:'., hOWCV..:lT, tho hot dry BUtr.1\)r bardcne tho soU to Q

dog1"C() which :.'t'.kcs the usc of C'.nin, ls noc63MIy to brook tho 8roun}

end prepare tho :Joil f or SOoI' ine' .:lftor tho nonsoon sets in. Iirllo

~8 ocol~cl fo, ct or m y be tl1..: COl:1l.Jll..ine f~ctor for usa of

on1mll!l in South Ad:'. , once thoy nrc thoro, o.n:i.tnl~ are a pt to bo

used tor opv~tions which my not ,strictly spcn1dne J require

:lI1iJ:nls .

18.

(Tobl" 5)

11 1n.,npl ndcsh ct"nnnt 00 fully oxpl:rln lrl

in t~!1.: 9 of tit.: e te vc r Oo:l:lonin:;. Fer d ,.~ spit. o n r CW!tively high

1<;,,01 of u...c!l:.ni z, tian i ll J"T~"U1 J the nuabcr- of work ors per hcct."':."O
.

of c~pro.1 ::T..,:, l · ;:: ~.......;in ::; v ,J ,,;y hi";!! - i n f .:-.ct tJ1C hi.t!hc s t. next t.n

t o be ilT.r c.:J ti.~ · ·.t ....d , In r:-.nelMvsh , on tbc ot bcr lnOO, doepf.tc

l."wtiv.:Jly 1011 l cvals of fortili snt ion, ,..ni n high dunsi. ty of ' .

d r=.ught :mii:C.ls, lho nunbcr or humn vcrkcrn, per ~ct'lro ' i s extr a-

cora dotallcd Gtu!y of tho usc pottvIll of labour , nd otb .:r inplI>O
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Tllbl" 5: 1!\1r\i)~l' of .\o.:r i cu-l j olU ~l t"ork .....r:J , Dn'.ugh t. Anil111s and
Ncchani cnl Po>/~r pe r 1000 Hectaro s of Cropped Are'J.

i n ~l #ctnd'AGi~ COuntl~OS

llunbc r of nr:r l . lluobor rxf drought Trnctor
\Jc,n . c r- pir- 1000 llni.."'.la p.::r 1000 her-so .paJJ t::-
hcctc r'c of c rop - hoctn. t-c Of crop- par . 1000
p ..:c! :...1'....,":. peel c r cc ho cte.rc of

harvosted.
nree

South l(or~ 1£ 16 56 1.12

J np.'ln 1[ 61 n.G 1388.00

f;} d..~"":. 155/.... n.G 14.83

D.:.n1};ld.::sh 151; 581 2 .83

'f:)i wlln ('jl 0 93 9.r:n
'I'Itu il:.:.nu 1:;72 n .G 9.r:n
Philippine s ' r;, 'O 272 17.86

Sri U-Jlb 10/,4 164 106. 16

Inrlio SW 500 7. 47

W.:tw.yn s:L:-. 52 1 n.n V;; . 25

p~ ki.s ton 56; 280 12.50

HotOJ :D~U::h.t ~'_".i: 1"''.13 i :-..::: l ur; ..:. o:nl.:r ~~ttl;,. ~ buf'I'a Loo e used
f or tr~c tic~ ~'~~os~~ . I n th~ cas~s of CO~jtrics TC~\~f
J~p.....n , F; lilipp~::; , Sri L ,..-·kn {'.n~l .Indi.:l da tc r etc ec t o 1 .60,
f~':.~ . - l·.,. ;. :~ · ..n L "..;. ·· ~; ;;,:: ;'HY."·!'t on ,t he. 1'160 l,,/or l n c.~U!l of
...-:I':1.cu.l lu.:;..::.... ( h • ._·· ( 1. •0 , L.o I>3 , 1 ~:( 1 ) . In tl1.:J cc ec Jo.pan
it i~ ~t~T~ t ~ ~ l ttu fi~urJ quot~d i a of bc~r cattl v, and
henc e c-unot, be u sed rcr- ccr-pnri scn pUIVOS.: ::: . For Pakti utan
,~nd ~: ;~·:l; : c "' s.'t , t he f i r.;ur c :s hav e been oStllnt .:...>d fran ndult
~~ ~; Qf ;\:~ ~ :.: ...c.: tt~~ .t. I1:1 b~~;;-.lpq~ , om tho dq:k!. r4IJ::' t o the
p :LOc. 1.5.. _C1 hJt~ :lt . _ n anc 1 .!Jj f or D..V1ebd csh .

(5:11~C "): :·t.~J'.{~'!"(.ck of .1P,'ricul w rn l Stnti stic,g GovcI'J1pent of
PclcJ.st:.'.n , F1."'.1l1'J:n~ CO!~SS10n , Jun~ 1$64, ...bIe 7J ).

1k:. t:- on t:. l ..: nunbor (If t:r:':.ctora end r,o.n1on tM,ctor o (ave mgo .
:Jbr y .,)..". I f.l 1 ~61 -65 ~ dr. each count ry have boon token !'roo Ta.bla
125 , Pno Pl'oc'UCticll ¥oo r Cock . Vo1 . 29 . TolAl hor 'ao pOlor
~s'b~~ ~~tLaatod at th~ ~tc of .3 D H. P. f or a ~w0r trnct or ,
5 It .P . fa r- rL gnrdon trnctor . The fi~8 do not includo '
irri.3'~.+..ion punp5 end other ::'lochcn:i~ oquipt1l:nt D.



Conclusion

not ~dc~.;.u-~te to provide a 9~tisfr cto r-J ~L~I"'1.tion for tho vas t

. d.if£a~0!l.C08 in Latour- int on sity of tl.gric\.llturo nnong l.. sdnn cOU!'-

trios. t-nUlo t.hey nue!,:cst t h.o-t,J bcsddc n t ho extent of irr:l..g,'1.t1 ('j1

dcvulopncnb, c.Izlrmt dc fcct.o ra end tho dmnonae Vfl.r.i.ntions in ttu:

usc of' ,'1nir.,"-=".l power night be Lnpor-tant; jcctore , no definitivo

conckurrion s gro poaai.ul,c a t tlus :J Mf,O. !Won rrt t.bo leval of

-mom conp.'1I'ioons, it 13 oescntdn'L t o con sidor 'the extent to

WIDe:, "the pr'cvnI cncc of troll crops nffcct tim r'alrrtdve positior

.
of (1.i.f f ul",-'n t cour-t.r'Lc a in t .crna of nunbc ,' of r.I~~cultt:ml wo lk ~ T'f

on thv Lovcks and pa 't'tcrn of usc of di ff.;:: rcnt inputs, their

of Land, Such coupar'Lsons ~oU1::1 be ,:!spcei.'llly illurdn.".tinf.; i.f

d cvel.cpnorrt M el c!'OP pct t .orn, CO~'1 rn tdv a o'bwi os of tho

int .::nsity of I nlow ' -i nd ot.h,,r Lnput.n fo r pa r-tdculnr- crops ucr'os s

count.r'Lca end rc -Ion e within ~ count.ry \.fill be uaof'ul , 'Ihcsc

,~ ::-O t iJc d:i r'c ctdon e in wbich vc intend to pur'suo the study in

. i te .uuusoquen t; ph'1 ~C 9 .

,



.v £Ster :::o() ~:(.I ."l1 ~ I ll: c..:. .,!.•' j t ..i.r..!1:J ,)1" }•.-:-ricu!+'um l arow-t h ,
(GU\ll":;r. i.2 1· 1! ~ '. 1;f ~ U.:.r!: ~ Ion..Iou , 1 ()65 )~ Cha ptt3r~ ~.-t ,"'JJ

••.1 L ' :'.. ' ~ " ' : ~:':""'::"_..:. '::'':.'!2] Q( ' 'C.."t ~ ',5110
( In ''' 01'. l ~ ·' · ; .·•.·_, , 1. ., - , ' - ... ",r,... , '"67.... ' . _ ..... _ V I.. ~ • • " , ~~' . ~ "' lJY;., ,-, ~ ; •

./ I~.'! .:iJ.: :/ I-C, i.~ . t s-s ., ~ . : •..o ' ~ .: on p .2:1S ) frIO:" ~·Iide diI:fcrer. ces
i n .L : I~ ' ~:· i.· · i ~ .i : :- -, . _.:'; ;1': + iJ: ; ca:r' , but ~ve5 !:!o cjea r-
i'" 'l. ~.A 1 '," .-,.~.: ,. :: ",i ' r, _2 'i -;-_~" ~ \-.:~ :\. eocur C!l.YS used in !:iz
."In'' l ''::Ji .: . . ' .. ....-; 1'; )1' l ! ' ::: :::O ·i .... e -e n cea •

. .'
• 'j.;..... l.~ ~ ~ -.;; ,••, :' ~: ~ " :>¥ ; VI;: t ::-. - ··I - ; , .-..: 0 (' vcrx ':!one by nc:lo~ ~

f e cle ' ~.. , ' .l , t( . :i.'f'J ~ .~ . . ;i~ (dl'~:~ eour; ... i~.:: a re not ir.di. c~ t.ed

by Is: ri..1::: \.J~ · . , ~e l .. ll:.: =-u'erv 1:., 'i'~i~ ran d.lm where fe;.:.."l1e work
La convec t.cc ,0 :.cnl t n l c ~... :) r!~ Ln t ! lC m tio or 0 .8 t o 1 ( i bi..G .)

d. ·

,

i. ; ': : ' .l,1.':':. ' Co ." (: -. ' i n ; -.1;2. .: .~ -2 (pp . 226-2Z7) of r s:ti.kawn l s book
J! IC' ! ; t , ~' , ~rl . .te cvr e -:::':':' I11'.1 i:t J the l abour input figure r c1!lte
o~..J.; f-t. ,,, ) ·, !'!l"· ·~ til,) .: . "l-c in c.luadon of Labour- used in anim.l
; ~t' ::l. r .l,; : . :.. :.: " ~\ ;_ ~'.., 1 ~ tJ. ::. J -n .rrereocc : Q.S e ,j.lL"1 :;t 115 vcrk-.
i n:;. .;.::. " "'-~ . i''l r i hd r. ..:: , t.he ri~..l.re of t ot.'l1 Labour' input in

; ,. ,1 ;..: ~ 1' ,t .: '. JI": ":-0 :p3 r:;,bl~ i'1:;."'..lres f o r :fcs t , Den(}l1
1.:': ~:L_-,n ·; ir..._· ;~(\ :,g recpect.Iveky ,

..no:1.:; t 'l ~ " ' I'.'J. :; ri co =. =; tH:lio ~ by Is:illne:..1 , di.!'ferE:!1C es in c rop
;r. · ~ ~ ('j" . . c. - " ':-1,,,1,;'; c-t ill p 't rt b~, the prop\lrtion of e .ree under-
! .t ~ .~.' . . " _. 1 1.1"' : ·.-. liL ; f r(;'.1 ~r::ouruJ 20-25 par cant in Ir..dia end
..: ..:......... .: \J r'J " ·~ . · . I~ rl€r ~o: ;t Ln 'i':-.il·rnl1 . /.notJlC r i1:lportant diff e­
ren ee ·/c 'u.l·.1 ce.' t .o Co." in the p r'cpor-tdon of a rea allocated t o
t 'Jl ; r c ......p · - chc l:..wor- bedn- ~onrri.d eIn'Lly -c -e i.r.tportant in
~ =: ': 1-:::.:"

!'. t I:' l ~ " " . i- -c .'. :. ~ tJ" ~ :".nlbl e lAnd unc!er po re-
r.ni:.l CI'O:"lJ { x1U"Ce: . '4'L~ I:.~? , t. -. • cit .:.., Sri llmJr.a in 1l)59
;J.::d 01 !' . C I"!.'. t -: I~ ~: :.: ! ::;1.:: 1 ...r ea .:11 e r pJ;!ri~ .~tiOL cropa ,
h! 'Jr"c -l ' ' -:-:.c. ,I '.' f! ' · :'·· ··lon · j.J- ~:"t :!:cno..-:w i n Tn uu :d-t.i on ·:(..t::rr-.-:r···.~ I\ '. ': Ii ':"':''"lC i :. , 1 ~.(."<f) p.49.

:/
-·~.1O'!J&l· - "" ':-.,..; ':. ;.,-.
r·!:.: : .t-~ ~.. .. ... ' :C '" ~

c ..: Z".~~: ' ..... , S" ,:. ';: ,':
' I ' " -.', . ,. . ... .. .. ':_- _... .:.--=.t.. . " ) , :' •. •, '

!, ':'~'I -j.e r1..~ :-:t . t i on: cect cr, In i b.lll.~'!:. Gia ,

! ....: . ,',:. .~ ~>! l "' r. 50 per cent of the p roduction
.i:.....1: .:: L:r:edojxrcnt, :nrl: , A~i.nn Alf,I'icu1.-t.u rr..1

" , '. , j

. ..".";

.,

: ' · · ~. IP:;· t h,:; ta ~~p\ i'or \our.'.1.ne pc riud. :l
. .ri . .! , j . ,;:,:,,' ; ..u"f.: ~o'J1d be i n i,o:n:;

: ' .~) ( ' J ' . r: ~hle l ':U'ld ~

1 .~ ' . , . ::, ~ ~ , • . i -: Jlu.l"e: · or ' 'On-th.'J for ' lIilich
_ _ _ _ _ ~.; .!.~ :' ~~.ini e: t :oc l :.r.rl

.... ... \

. ,

• 1

<",

::J: .:' .' ',.' '.'

. ,.- .._.
.

.:, ' : ~... -.\~ iJ :p :: rt~::t ::~eI' t!l e prop~rtion of
r.: -:- I r" .l"1lu ,l ;:'l <: rops (o .~ . :J:Jc..""::l. r c:'.ne) 13
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This fi:~:u.re, re,>resooting t18 averaae dietributi on for to!
colDJt ry ."1':: Co \J;tole , is ~:en froa GOl, !;ti.n:i.stry of J\ericu1t 1)l" _~ ~
IndinP J:; ri oUllure 1<. llri,.r. l 1tJ1 ElI1tion) 1971, p , 17.

1JI 1'h. bo.si. for the nrgurent. can b. explained in ~. of tbe
foll~ ~..:. ;r;.o.I:l .

.-._--_ .... .-- --_.. - ..
-·oS"" ' ) 1.(.. - '- -....... .. .. ]ti ';.... - ._.

"'--- . il,.: •--- --,.~
I , ! • "

LSO II D

Thb ~ . cccv oe r",n :Y~ :'l~nt t; ~e tiMso:-cl <1 i stribut.i on of rainfnll
n re- 4-.h~ ? CUl"IC~ 1 i::l te VJ ·': 'lO pC :""!.: .e...i Of i n different pa ree of +hr.­
yc~:,. 7i~ r::.l.!-: .:":".lt. 'l"~::iC!'l. I; i s ra rk od by :1. hi[¢l degree of Sf\~."=(" "'·< ·

coucent.rr-tdcn " .ale :~ z-epr-eaent.s a no r a evenly distributed ~-xr.:. . . ,..
psttf!ln of J;ail:.[':.l.1 . 'l.ndl e tHe eh-..le er both P and P2 a re e:i'1~ ' .
P:I is con~i a~:'IT:':'l:; lri..'P~er nnd is -eent. t o c:lptuh t he Cl'!'oct 0::­
1~· :u· faTc::,cc3 in "1P! .:'.J' tci rpera tures , "Lhile th e curves arc not d r-t - .

t.o acc j,e \l... nad cc ~: ~tu:!.l ::nen::'tudt's of precipitcJt ion tempe-ruh' -
et.c -., the tW'o :,:c<:.::. of ~-V'"~ :; (:'!.:-_'C.lr ;'l, ?, r.n~ T~ P2 ~ can be ~l~·. :1'
!,t.ylisod . . .- .....: :...'1::1. ; .~ u.C1:l or t e p.:'.t.t..J r.":. typ1C'..1 or Indio I'J~ :_J
~st _~~ :.:. rc :".'.: ..~. '. ,' ;

Si.:~~ e PZ,~ ':e t.:. :,: ,0 lUlnO"· 11: ii t fo r ph n t. W:'l. tar r·'l'luirCS"lC'h t.S,
the dirr"'ren.c~~ oc :•ween P .::nc.1 ;\ :~ t cecf 7.)inf. 0 '" ti.no give o r. nc -r ;u ,,·
ot the uoistun: clefi c1 te ;.ft1ich :"'''':Vt: to be rlGt by irri.e., t1on if
h oal.thy cr-op ~r(7.I - h i o! te be sus ~,..: iJ.l.C'ri " T]pi.c.U1y, in bo th .s:itl I."', ~.iC':1 r .

the "lOi ot~ de:icit ~ a re r cl..:t t.ivol:l low in t.he "Jinter tlionth e r .~ ·:

rise to R pet'.!: in '\.;1(:: Sl.O:le r i aurinc.: the :re.:i..ny season, flL1t.urn.l
roil".foll is llUl'e tht.n .~d cql:cte to :.u,let. p1f.nt wa ter need , but 11"l'''' _ ,.. ~. "­

elU8TEe a.enin one," i: ~,¢ nins r.re over', The i!.'!pOl"'kiJlt tid..ng hoeever
da that the c o:icir.s in 61:b.n ticn 1 ( corre::::pondi~ to India 's ) f e
p ersistently I".i..;~~r 'f:!iln in 3ita'\t i on 2 (~, st Asia) . It can bo
en oily seen ~.:..~ .t •..l.li.a is due to U i :) f:\ct t Int in situntion 2 , t te
pr ecipi ta tivn i n :;i 'J.,:;.c r ronth9 t c a ".p"T"BC'i..nIl,y :1i.~hiJr even as 'the P:;T
is rever thnn i n f.! i tu~"tJ. or, z .

0'/........ -
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Cl .eru'Ly the n ......cunL of uat.er- to be provfd ed by irrif;1tion
to s uctzdn hc-J thy c ro ps in !Ii t Ln t i on 1 is uuch hi.ghor thrul

i n s i tuat i'on : . Tl:i.n Ilvul d ecnn t o i.cnly t lnt the p.ttJduct i vity
of i rri. .,;:_:e..ion in the remer- d t lr. t don tor cont rnriwi s c , the
f1 c.~1t.~' tJy •., ...y of Loa.s (.f' OU":,.j'1'.t due to a shor-ta-te of water ) duri .,
t.he dz-i.er- . :,," . ~ : •.! i :, :.1.;;.-: l :; ·".:c.". "'!"i' t.hi:",. i :! C. ~orr~ct. ~~ding :

i t 3WI~ likcl~,. t~t che '-··.)!1.:"Uct be t ween ir.d.ividU!l.l e...ld cc'u. ecetv ­
'inter-oc t i !l t. , ~ .:-.pt iJ .-,l ~ :: . : " ~I ' li ''''.iI,01 Lr-rcja'tdon suprJlicE' ',.'iJJ. be
: I'uch nero cevc rc ir. t'..: T~-_ ..; l:;::: 'i cf tu'rtdon ,: ",.~p.:tred. "to £cs t. ..... =:;in •

.W lV-:h ': ," 1' : 1.' . . ...riL~ !l l. ~.r , _ . I n: ,j Ui~ t .i un 111 Co:J.!:.mni s t ali.n~. : 1~~ .· .

op . :.J. .'. , j'; . ' J ; ~ /••

.D I 1S:£ - :l':' ",lJ l. t :' :", to te.L I~ H.. i r rie.'.lt ed a rec of 29 r.d.l:ion
i-.,,::d : lr t,,: :; T. ; \e 1 1'::'~ '.';.;: "C:' ~·o..-e J,x ,~nt canal s wa s 10. 9 millio~

h~ ,~t... :'C~ ; a nd of the ,': . 1 t:ri.UiC!1 he ctcree a ddit i on to i r x:.­
; ~ : "-~" .. ': -. \o....~ : ' _, ~ _ .• 1(:)1'- 5 1 ·:n.l 1S'tB- 69 J 3 .7 vas rree U:o
L~ ;"' ::r u ' TL ; -:':'Y (,o j' ...:. r;: ~ ; Ccver n rent. of Indfa , Hini s tI)- o f
Ffm.ncc , T...c!. w. : :'~ "l-:t'-t.. r,.,) 1"'l~-. c f Lcono:-:i': L'l.fo~_-tion , 1 972~

~;;] .'-_-: .·.·;_lvdr, : r.hc at eel: c I' d r':". u,;h t :mi:__a.Is a r -e no t ra::dily
",: -; .ri1· 1;.l(: f;:) r ' ~ cy' v 01 i:J1tJ count .r-loa , c 3jrcinlly for J:l,p.."l.T1 no-I
Cl ri...! ~r , I -Olo" .:'.J ~ r , ~o: ~ recent f n m SI,TV'I.!Ys show t rc t t he ].::-..-.
or e.ni.' ::.1 ~. b-ur- Input. per hectn re r c l nt$ t o hunan lr.':Jo'.C" i :
v ; ~ ~./ .;: :-, ' i i n :'; l ;J ' ::~ i:L . The f':1 lio of nnf-n.L l:\oour {1:(..- ~ - ;

lll'r .l, 1"' ! 'O lu ' .- 1:'l..l~ ,'1' . ; ' 1 : : ~1 i n T··i:;:l-1"I anc1 1"'1'(....1 ( ~c D~r-'... rt.l': ..
or ;t; . ·L ; u! I.U l·~ ; '.1~ . ;'c .v- c 1..:::..-- J Pruv tn ccda.L C-o....... . 01 'l.:1.i w:-_, ;·
I;cr'l<~].:k 2.:" _1'.'il ~ . , : ' ' l l ~J 11 .1 I\ ..'cni n.- Far ili ': 9 in Tni wnn , ~tob~ r ".... .
rua t ..; :;I.lL.. J j t: of" 1\,,1" ;' , Ni ni :.: l.ry of !.er i p.\u t.u rc a nd Fo-ro :J~ i. ~ .
, tr'~pq 1't \I I! U te,! i~ ~",:~T.s=~n~':::,'~'"~_r~,::,~J~Jo~\~'.~cl::::lO~l;c-: ~s=!lo3-"0~n~o~::.u.~·7C Survey ;.:-;'.. '.. -~-_ .. .

:~.\")d.u~ t.i "n Co~t. !.huw..cy of ::Zr:ic ult u:nl Prod u::ts 1'171). Tnc
pct'tert; ':0 npFt ."'Cutly t;-'1)i.:o.l of both Qd.n<J. And Japan ,

71\.; C:ria '::3':' casc :L .1 ,:}O naooc C7.T1lninin.'7 because dO£i:li t c +"''''e
hie:1 Lcvcl .o ,)f :-:"Cppin - i ntGnsJ.t y , f orl.ilimt1on a nd Iabour'
w e , P•.O' IU;:.t per ;, :'':t": r tJ i s novhcre e s high as in Korea ,
J ::.p:m l.i!' 'i'·..il1~n . lL should be noted , however-J thflt, "IS c:mnot
b e n a corf'i Jcllt at UiO data ruJ...n tin-,:r t o China n s in 0 'her­
count.r-Lc a ,
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