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Introduction

1. The exigtence of wide differences in the ratio of arable
land to asricultural population amongy various parts of the world
has for long been viewed essentially as a measure of differences
in intensity of population pressure on agriculture. Recently,
however, some authors have noted the significance of these varia-
tions a3 o meesure of relative intensity of labour input in
cervioulture and its relation to differences in agricultural
protativity.
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countries aa the reeult of historical adapbations of cultivation

(19C. » viewel the 1and/man ratio variation across

sygtewns to chenges in population pressure. She noted,

"is lonz as the population of a given area is very
sparas, food can be produced with little input of
labour per unit of output end virtwlly no capital
investwont, since a very lonz fallow period helps

to preserve soll fertility. A4As the density of
population in the area increases,the fertility of
the s0il can no longer be preserved by means of long
fallow and it becores necessary to introduce other
systems widch require 2 much larger agricultural
labour foree.” (p.117).



The proceos of idenpification, according to her, typically invol-
ves a gradunl transition frou extensive types of cultivation
(involving relatively lonz fallow periods and little or no use of
inputs other than labour) o intensive types of farming based on
irrigation, midtiple croppint and use of fertilisers, animal power
ard other irmu. s. The imcre intensive cultivation systems also
involve a hi-her level o labour input rer unit area, Implicit in
this formulation is the notion thet there exists a positive relation

botween man land ratio and output per unit of arable land.

3. In a nore systematic and empirical study of several Asian
countries, Ishikava (1‘,67)&, presents data to show that the avemge
number of worring days used in crop production per hectare of
cultivated area ranges from around 50 in parts of India to over
500 in Japan. lie found a strong posikive correlation between
output per unit area and the humen labour inp;.lt (measured in mn-
days) per wiit area. lc also pointed out that the intensity of
nwmn labour input is positively essociated with the levels of
other current and capital inputs and that an increase in the former
by itself cannot increase output per wnit area indefimitely: 4
shift of land procductivity from one level © another requires a.
new set of input comiinations which in tum rmust be preceeded by

a significent increase in irrigation and other water control

measures in thc carly stascs of development.
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4. . If inteneification of cultivation (based on spread of irrigi-
tion, multiple cropping, ctc,) can result in additional agriculteral
euqala,mmt per unit area on the scale suggested by Ishikawa's
amalyals, the outlock for providing larger employment opportunities
in Indian agriaulture would be considerably more promising than is
commonly swposed. However, before such a conclusion can be drewn,
the amalysis has to be carried much further, In the first place,
it would be useful to test the strength of the labour input-
productivity reletion over a larger sample of countries. Seconily,
there ars doubts whether the data relating to the number of ran-
days per hectare used in@t..lhgkaua study are comparable acroes
cowitrics. Theae arise from three principal sources: (a) the
lack of wniforrdty in the concepts of the Bta,nth.ni workday ‘under-
i;d.w; survey data fron different cmnitr:‘.ee;y (b) differences in
the wammer in which labour input of mles, females and childron
are nggrcgatod;y and (c) the treatment of labour input for temling
d@raucht and rdlch aninals, ¥ A eloser scrutiny of these data

to ensure ascupsr bility iz, the—ofore, indimted. Thirly,it i:s
neccssary to consider, especially, the extent to which the use of
bunen labour is affected by the aveilability and use of animal
and/or mechanical power. The present study sceks to extend and
refine Ishilawe's analysis by taking the above factors more fully,

and explicitly, into account,
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5, Asa first phase of this effort, we present below some proli-

minary resuk s of aralyscs based on cross-country aggregate data
relating to the numder of zgricultuml workers per unit area, pro-
ductivity of lrnd, und other rclsated variables, Since the available
data for reny of the countries included in the sample are quite

sketchy, fthe resultz must be vitved as highly tentative.

Productivity of Iand ard Intensity of Eployment

6. Table 1 zives some ruero date on the number of workars
amployed and of gTvea crop production per unit of arable area.
The nunbay of work-rs per hoctere of arable land ranges fron 4R
in Paldstan to nearly 2450 in South Korea. In general, the east
Aisian cowntries /namely, China, Japan, Korea and Taiwap/ support
a much larger number of workers per unit area than the South-cast
and South :
‘/Asian comtrics, llowevor, Table 1 does not show any systematic
relation bc.a"uc-_-n the nuier of workors per unit area and :Ibhql'gmsa

value of outnut mc: wnit area,



Tablo 1: lumber of Agricultural Workers, Arable land end Productivity
of Arable Iand in Selected Agian Cowntries
1I;. of agr. workera Arable No. of work- Gross va.uc of
(‘n thousands) land  ers peri000 crop and livestor
i (0o0na ) hacti®e ofs Beotaro of Aratl

_______________ .:_=1e Femle Total arable lapd (in. dollers.

______________ (1) __ (=) ) _ (&) (5) (6)

South Korea 332 1765 5147 2100 2451 791

Japan 6120 6610 12730 5893 2160 617

China na.  n.a, 236907 118940 1992 227

Bangladesh  1347¢ 259 16075 8919 1802 242

Taiwan 1261 307 1468 890 1649 663

Thailand 5500 5762 1134° 8600 1315 124

Philippines 6657 1158 7815 780 990 126

Sri lanka 13S0 457 1847 1870 88 258

India 88580 48988 137568 161500 852 99

W.Malayasia G430 401 1245 2350 530 248

Pald stan R 915 8T 17874 LR 80

e g -

Notes:

1. Number of workers in agriculture relate to the year 1960 and th: dat:
for all countrics except Japan end Wost Mlayasia wre. ¢°ken from 2roduc-
tion Year Book, 1974 (FAO, Vol.28.1 ), Taiwanesc data is for the y=ar
1656 and wac obtaincd from FAO Production Year Bock, (1965). Thesc totaln
havo been broken down by sex on the besis of the proportion of maln and
genalo woﬂ:?:rs in :;griculture gs reporied in the Year Book of Inbour
tatigtica (IL0. 1971 end 1973). D= for Hialayasia ia taken fren

170 Year Dogi: anc iclier t whic yuwav 1357,

2. In genoml lh: Tieures cover those mrmged in crop husbandry, livestoci:,
fisharies, forcelry & huntine (=ISIC Div.0). ilowever, in the case of a
few countries, wic.e tisherias ars rove preminent, the figures exclude
ostincted employacent. in ficherics, .gricultural work force in Japan
excluding those in the fisheries sector were directly obtained ‘fror QECD
Iabour Force Stotisiics (Paris,1973). For 3outh Korea and Teiwan

workers in figherios wers estirnted from data given in the "Swryey of
4sian Agriculturc® (MDE, 1571) and deductod from total agricultuml worlo:: .
As for tho other countries, the proportion of fishemen were relatirely
low and henco no adjust:n.;n{s were ade. i f

(I'otes 3 & 4 on page 6)



7. It should be noted, howover, that Ishikawa's analysis
relatos to & maller sample- of countries than indicated in

Table 1, and focuses attention only on the variations in the

man-days of lebour input per hectare for crop production alone.
The data in Thble 17, by contrast, cover more countries represent-

ing a wider range of cropping systems and patterns of oxganisation,
and are concemod with variations in the number of agricultural
workers par liortcre of armble land. There is indeed much diversity
in cropping patterns among cowntries considered by Ishikawa;

but, for the most part, the crops in the grouwp of countries covered

by hig study arc annual creps growm under conditions of srall scale
peasont farmiig, Our eample, however, includes countries

(0.8. Wistern Molaysie znd Sri lanka ) with a high proportion of
gn p

arca wnder Lroc crops, whose cultivation involves very difi‘emt
techniques fronm tlosc used for annual crops., [hlike the latter
trec crops requirs litile effort at land preparation and sowing

oporationsg yeor fter year, Also tho fact that a relatively high

T -1

lioteg of Tabla 1 (contd )

3, Amble land includes are: under sensonal crog permanent crops
end current imllows. CTUot: for countrics other than Japrm China,
Pakistan ané Dinrlodesh have been obtained fron Indicative World’
Plan For Arricultuarl Devclopnont to 1 and 1 sia and the
Far tast (14P), Vol.ll, (F:O, Fome, 1668), . The figures corros-
pond to the avomzoe of the threo yoars 1561 to 1663. For Japan,
China, Pri#zigton and Baneladesh, they have boen collected from
Iﬂm Yenr Book, 1975, Vol. 29 (1’"1.0 Rone ),:md g:l.vo avcmggsfor

4. The value of crop and livestock output used in g
avorages 9hown in column 6 arc taken from the FAO's IWP Vol, II
PP.4~32 in respeet of the following cowntrios: South Korea, Tnimn
Thailand, Philippines, Sri Ianka, Indic and West Melayasia, A1
‘the figures rclate to 1961-1563,

For the romnining four countrioes, they have bomn eostirated by
applying wnit values of various crops and livestock products for
Asie impliod in the IWP esti~ates to averepe :© production figures for
1861=65, tnkwui from the FAO Production Year rock, 1974, Vol.28.1.
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‘proportion of the former are organised in large-scale commercinl
pla,ntn’tiona;g/uccentuates the differences in terms of labour

requirenents. In principle, this non-comparability can be miti-
gated by takint the productivity of lond and number of workers per
heotare for amnunl crops alone. This could not be done because

the necossary data for the latter are not readily available. Howerer,
even if onﬁ; oxcluded the countries where plantation -cmpa are
importent, thore is no significant positive relation between outnit
per hectare and rumber of workers per hoctare,

8. This finding should, however, bo interpreted with caution. ,
For the nunber of agricultural workars, shown in Tablo 1, includes
not only®thosc enzoged in crop production and animal husbandry,
but also in such activities 88  fisheries u.ud forestry. The
proportion of total employm:ni in.the primary sector devbted to
activities other than crop pmduction and animal husbandry varies
from country to country. “While we have axcluded tho nmumber of wonl:ors
engagod in fishing in a few comtries (Japan, Korea and Taiwan)
whore t;:iey arc pariicularly orotdnont, the adjustnenta are
" noither complote nor can thoy clainm to be accurate., However, givin
the overwhcolming importance of sericulture and animal husbondry ir,
the primary scctor of most countrics, the abeve deficiency is -

bn the other nond,
unlikely to vitinte the comparison,/ t'w ~vernr: intensity of
. ompl;ymcnt (i.0., the number of mn-days for which a workor is
employed in a yoar) and/or the proportion of labour days spent
by workers prinarily depondent on agriculture, in non-

" agricultuml activitios could also vary from country to dom‘ﬁ%.:r.'
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To this cxtent the relative position of countries in terms of man-
days of huwwn labour for crop production per hectare may not corres-
hpond with tlat in tems of nwiber of agricultural workers por

hectare,

9. Henece a firn conclusion of the relaticn between humen labour
input and productiviiy per unit land nust be deferred till a proper
analysis of labour input in agriculture per se, after meking due
.allowénce for difforences in cropping systems., Such an analysis
requires dotailed farm survey data which are not readily accessible
to us at present. Nevoriheless, it seems possible to get some in-
sights on the relation between differences in the intensity of
land uso and cultivation practices (as measured by cmpping
intensities, cxtant of irrigation and degree of fortilization)

and thg diffcronces in the nunber of workers employed per wnit of
arable 1and. In what follows we shall concentrate on the difforen-
cos betycen inst and South .isia which ropresent two oxtrene

situctions in terns of tho nunber of workers employed per wnit 1and,
Cropping Inumicily

10, Jn iopertant rezsor for the relatively large number of agrie
cilturcl wou:re per hoctare of arable land in East Asian countries
coilpared to India is that amble 1land is utilised more intensively
in tho forrier. Tho ratio of gross cropped area to arable earem, |
which is a mﬁgh index of the intansity of land uso,yis"“‘ around
7.3 in China and reaches a !dgh of 1.8 in Taiwan coopared to 1 in

India. !ost of the differences in number of wo#'ters por hectare of”
arable land between India and Taiwan, and over half the differences
botween Indin on the one hand and China and South Koroa on the o her,
could be attributed to tle differences in tha intenslt,y of ‘cropping.



_1'1". *  Prim facis, tho more intensive use of arable lard in Mast
Agin would soem to be explaimnble by tha rela*ively high proportior

of irrigated to cultivated land in this regiun, - ’ Thus about a third
ofc'nim's cultivated land, and ypward of half in Japan, Korea and
'.l'aitmn, are served by irripation facilities comsred to arownd one-
fifth in Indie. However, £ closor exarrimmtion suggests that the
explamation mizht be mors complex. For the extont to which irri-
gation :anronaeé .oromdng intonsity depends on how far it increase
the assurcgos  of water supply and rodifies the gmamﬁl availabis ity
of watar for crops fron matural rainfeall. The lattor, in turn, depend
on thc inturo of the projet as well as the scasomal distribution

of tho roinfall in ralaiziun to crop requiromunts as determined by
evapo-transpirtion. !

12, The rclovant cliivtolozical “ata aro presented in T-ble 2.
Hany ol the prineipel nsricultural tmets of imet iAsiz (including
the southorn parts of 'minland China') have relatively hish avemge
anmwl procipitetdon, a morn svin distribution of precipitation

and lower meen terpernturca. The averrze ammual minfell in Japar,
South Koicc and Taiwan, Cor instance oxcoed 1200, while two-thirds
of the cultivated area in India is locnted in regions with an
.evorege anmel rainfall below 1150 mx, Jsradr. while nearly three-
fourtis of,tl;ac amurl precipitation in Imdia is concantrated in 4
nonthg (Jma-Sq:tanbor)'pl in Japen apd Taiwan the four miniost
months (whick in ponoral fall betwamn May and September) aceount
for half or losz of tho total rainfall, Tho comparzble proportion
"_:i_.n l_brm. ('_70 per cent) though cher high,is still below the Inéitn



avaormg.,

thoso

T-bic 2:
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Th:: maan temperature

st Asinn contrice i8 4 to

10°F less than in India.

Int:mun.tx in S;L.c.ted Asinn Countries

in tho hottest sumrs r months in

Rinfnll Chrrentori-tics, Drrigation wnd Cromping

Tl

Moan £Giper-

fvamge Proportion
ofa'Eo

Proportion Cropr~

bure in the  amnwal of croppod ing

- area eT inton~
vgttoss Eﬂl in four irrication sit—
nonth rainpst
(eg) () nonths
_ ( Parcentage )

- 1 2 3 4 g
South Korca {Sooul) 25.4 1256 7 26 152
Japon (iickknido &

"'o}:yo) 17.5-26.4 004~2337 46-56 46 116

"n‘pr:_n‘- ahizet —ned

wvintor w.:on ./

mlluts rorion 26.4 3/3-508  66-85 15 114

Hnter whnot/

[i0das 1 oien 25 633 80-85 28

A 154

T e i 803=1105 5475 48

Vr, bk T ’

ol v 2.3 11481593 49-56 56 171

sorien 3.0 Iud=1176  57=T1 2 n.z

Doui 2z crop

sdes vorion 20,6 1436-1615 51-56 52 187
“angladogh 2.3 1880 66 5 119
Iadwon (1411: 3 22,4 2100 51-59 51 181
Tenidons (Toamok) 30,7 1252 61 22 96
?hi_'L'i.pp.Ln (ianil=) 22,1 2121 70 G 102
3ri Insike (cclombo) 28.0 2397 40 22 5
Indda: 21 99

Horth 34.3 310-1214  73=91 ”2 111

Tuot 31, -1914-2380 65-85 23 106

South 32.7 660-2722 27-81 30 g5
weat inlaymsi-(Puens)Re, 1 2647 51 13 102
Frligtan (Irrosli ) 30,4 204 g2 72 87

wear (82 pasze 11)
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13. Comparisons involving India ond mainlarnd Chine are complimtod
by their vast size and divorsity. The averge anmml procipitation
in Chinn is lower then in Indin. Tt would ceem that barely 40 per-
cant of China's cultivated nrca is locnted in tmcts with an overigo
_ rainfnll of 750 mm. or more, the compamble proportion in India b:i.ng
around 65 per cant. In foct, about 2 third of India's cultiveted
area has more than 1150 mi, of rainfall, while hardly any part of

. Ch:l.m. roceives oo much precipitation, Dospite highor precipitati m,

¥tos of Toble 2 (contd. fron page 10)

Tamporature and Fainfall data relating to nost of the centras

(nless othonrise spzcifi.f) arc taken fren World Climatic Table -n
i.l.Iamb, Climate, Prosent, Past and Future®, Vol,I (Methown

and Co.1572 ), np.533-540.

Rainfall da‘c for Mngladesh (Dreea ), Thailand (Dangkok ) and Y.
Molaynsis (Kula Iampur) are fron R.I,Tawson, The Monsoon Iands of
Agig, Table 1 (Jutchinson Mucationnl 1963). Tememturce dntn

for Bagladosh (Dncea), W,Miloyesia (Kuala Lunpur), Thailané (Bowdok ),
Y, Indin (Dalhi), E,Indin (Calcutta), W,India (Ahmedabad ), and

S.Indin (?'hd?ﬂﬁ'), mre t-ien fron Victor Shouers “The World in Fimres'
(John Wley and Sons, 1973 ), pp.32S nnd 348.

. Th: floures radating to eropping intensity (=sross cropeed
aros by ambloe land ' ond the poreente.ce of area irrimted for S.0e0
Taiwen, Tarilond, ™dilipoines aid YV, Mhdayasgin, havo boen tnken fren
FLO, IWP - Yol, I7' T  i-wwea fov Japn are conuputod from the
data publishod in tio FiO Froduetion Yuar Look, 1675, lovever, tiis
is much lowor thon Ishikowe'ls firsur (1.33) Unsed on the Fara Yeoroode
Survey date. The c¢iscromancy necda to be explained.

For Chinn, the irlﬁ“ﬁion mtio ref..ra Lo L purcontago ~f cwltivnb’
eroa undel irrpcliolyina boun obinin.d I'rou Kuv Chao, rricultu.r )
Production in Corpnmist Chinc ,(wisconsin Thiverzity ©° 2sa, 1570), .
PPe289-295. Tho erspping internzity fiesurcs for vorious regions of
China arc takon from S. Ishikawa, “Connros in ths Structure of
Agricultural Production in M-inland Chima® in W,4,Douglas Jackson

(ed,), Agrarian Policies end Problems in Cormunist and non-Comrnmd st
Eln_rt,&ibhslﬁ.m;ton Thivorsity Prcss, Scattlc, wash, 1971 ). The
rogions in Ishikawas' classificntion =rc not strietly corparrdbl: to
those £ inclucted in the Tabl:), The irri¢ation ratio and cropping
“intensitlecs for diffirant parts of Inlic have beon computed fron data
-for 1564~(5 putllished in GOI, Ministry of . riculture, Indian icri-
oulture in Dnisf~Tloventh Mition (1571), Tho cropping intensity ~
hne been ostdintod by dividing grosa croppod arca by the crablo land
which includes net som aron ond also tho fallow lands.

For , . Benzledesh and Pakistan tho figures correspond to the
avempe tfor 16A1-65 and arc fron Procuction Yoor Doogk,Vol,.28,1,
(Fao, 1971).
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the croppiny intcnaitios 11 Indda's wet regions are 1athax low
becauso of the vury hish swnsoml comuntmation. ind procipitation
in tho nndn rr.my soason is 30 high and intonse that it results

in floodinz. .« in tle ~bouice of propur dreimage fncilitics
intmeive cilivnitic: is “wanored oven in the main erop socson.

In the vol~li Jdy low :=inirll trrcts of ilortharm ond ilorth-
nstern Cdi, the i sov 1 Jdistribution of procipitation is

o dliowad no i st T o of Indin., And, as in the dry rogions

of Indir, ivri ~tion is rativ:ly less dovolopod :Lnthoao tmets.r -
and evoppin7 irl.acity iz lo.  owovor, in the Centml and Southern
parts of the couniry, Lhough total rrinfall is lower than in the
wat rcmions of Indin, the sccasrnl distribution i3 markedly mox
oven, Moam s or teoperctures are also much lower than in Irﬂin.
It is procia.ly in thono Lrocts that dirrigation is more dovoloped and

eropping in“cnsitics 2rg high,

14 | Wita £ norc oven sonsonal distribution of reinfnll and

lownr toiporeiures, the rogirs unts of supplomental irrigation

to sustoin erou iUl sve. Lwing tu ralat:l.w]:y dry periods, in
uupit of dazt «an is soillor than in _Indi.a. Lowor tempcreturc |
Jurirg tho “reidne pariod wans lower cvaporation and hence lowor
plt watsr :-_::uit-.,-‘..':.nts"._llé nory oven distribution of p'rccipd.tntion
reduces thi wriunt of soisture daficit to bo not by irrigation-—
curing +we driiy pordod. lorsowcr, to Itbo xtont a nom cvan
soesorr:l distribution of r-irf:ll rosults in a more even seasomal,
distribution of river (lowz, it :;my be possiblo to supplcnent.
rtural rmincedl by swlntivoly sinple divorsion typo works,
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tanks, 1ift irrigation and othar small scals projects instoad of
raly;l.ng-on msaive storagc-based irrigaticn gsystems. It is porhaps

- no accidont:, thun,that snall irrigation projocts figure nueh noro
proainantly in the irriertion systons of fast Azin than in Seuth
Asin,

"15, Thus about 90 per cent of the irrignted arca in China is
gerved by rclatively amll senle works (Table 3).

"Treditionally, Chinese poasants nnd local govemnonts
wore 8o keonly concemnad about the searcity of apgricul-

tural lnnd that irrigation systeons uswmlly bad beoen
Cbuilt with o aindime: usé of lond, In South China, fam
s werc comnan., Thay served to conserve water as woll
as soil. In the termced aren, soil was washed away fron
hi:her land and deposited in the ponds; durine winter,
formers aredgod out the pond mal and put it back onto the
fiolds, Souc ponds were isolnted, whereas cthers wero
connoctad by a2 {ow short leading chmncls. Famors used

w>53r-ghocls or other instruncnts to comvey water fron
ponds or cinmngls into ficld s, Cases of gclusiva

reliznee on the force of gravity to distribute water
vorc nat enuinen boenusc this Lype of irrimation used too
much land,,, Thoroe was 2 strong aversion to ruservoirs.
The new irvisation zystem built in 1947-56 did not depart
too rwuch fron the tmditional pattern, ¥ 12/

In- st~rp contrst, around 37 per cent of the irrigated area in
India is eorvec by carv 1z fed for tha nest port [rom pediun
and largo sltoirge worka, /vl this category of worke nccounted
for ¢ Iittle uncor h:lf the addition to irrigutod arca since

1Y/
19:0.
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Table 3: China — Lren Covered by Differont types of
Irrisation Systems

(108 mou)
Typu of Irrisation 1948 1952 1956 1964

Gravity - larpc

cannls 23.5 31.9 3.2
278.0
«do- . 2=all 8 e 182.0
261,6\ 236.2
.chu;.duct:.s
F-.mi ponds snd
wolixs 216.5 82.0
Puwpins vith
neclanical nnd
cloctricsl npower Lo 5.0 11.9 86,0
d=11s rxdl otlhiir
sublermnorn wetor 14,6 24,5 86.4 34.0
Tols Ll 203.9 350.6 540.0 QO'O

Sourcs: _ Production in
o vorsity

A son, Wisc,1970,)

Tho leval of Fertilisation

16, The rddotively hi~h pippostion of irriemted ares and the
highor intensity of cropping in fnst fsia would also Seen to be
a prim-facic axplamation for the highor lovel of fertiliser and
nanurasper iectare characteristic of this region. Tho level of
fertilisation is cloarly rmch hisher in st Asia than in South
Asia, Japen, 8,Korea and Taiwan use moro than 100 kg. of plant
nutricnts por heetare in tho forn of artificial forti]iaa;'s,
comprivd to loss than 4 kg, per hoectare in Indic and Palkdstan,
The consumption of artificial fortilisers in China is rclatively

low (1C kg. nor hoctare), but if allownnce were mde for the fam
yand canurc, the quantun of nutricnts cooes to nore than 100 kg,
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per hectare, Tihc comparable levels in Japan, Korca and Troivan
would be.much hi~zher, T In senerrl the Enst isian commtries use
nore nutricnt:s, 2 good part ef it in the forn of orsanic nanures.
Though Lhc aveil=ble ¢~ta are ndither cg:gl -te nor reliable, the
fict that Chinc, Koree and Triwen usa/10 tines the fam yard
monure, por hoctare as Indin (Table 4) is sulficiently indicative
of tho vast difforunces beticon South and Enst Jigie in this respoct.
This could have ¢ siznificant impect on labour r .quirenunts: Unlike
comorcinl {fcirtilisers, wibch usinlly have mthor high concentration
of nutrients, thc nutricnt content of erganmic (or fam yaud) -enure
is vory low mo 7, for any zivon loevel of nutriont mpplication,
the latter invelve hnndliny meh lorgor velulos of materiel. '’
! ;Errgo;f;d manures, by their naturc, involve imich labour in en’loctien

and conposting of far: (and huwn) wastes,

(Teble 4)

Avadlability- of =l.crntive Sourca of Power

17. boro ialensive oreoring 1o invelves .:‘.rldit:imnl work in the
in

application of witer and othur mntorinl inp-.rts,(_ waoding and poraaps

hazvesting, The =il level of irrimitien <nd intonsive forming

wideh 2008 wilth it clocrly inere.sc: =he voluwe of wodk te be

done por wnit arca, DBut, sinco thic work ezn bo denc by hunon

labour, anin~ls and ouclwnical cquipiint in varying conbinetions,

its offocts on the quantun of uizn I-bour input per so will

depund on ths axtent of ivdml and mechanienl power in use, -

In the carly 1560ts, to which swst of cur datn rslate, ncchaniexl

power was relrtively undmportant in wost Lsian countries, except
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Jable 4: Intonsity of Fortilizor Usc in Selectod Asian

Countries

thetic ':JEEII:IJ:g ,
I‘:-rt.i_l_iaer_g_y ran

m|nures

South o = 105 6,447

Japan 263 n.a.

Chinn 10 10,627

Dangladcsh 3 n.a,

Taiwan 106 10,800

Thailnnd . n.a,

Philippincs 1 n.a,

Sri Ianks yAY) n.a.

Indda A 1,16

w. {‘ﬁJ;".}'-:‘.SiD. 20 n, Qe

Pakisten 5 n.n,

lotes:
1/ Smthotic Iox u.L_.'I.ZGIS in Fgo. of nutrients ner heclere of
Cc --.V\'lt»" ey S
2/ latural »nurcs in quentity of totel matorinl applicd (kgs)

por heetrry oi cultiveidd are .,

Deta on the conswintion of synthetic fertili:zers in cach cowntry
ralnte to tho avornge Tor the ymra 336 -?g ~rd have boen collc-
ctod rrm.Ez_thQn_L Vol.28-%, \Fi.0, RO'E.)

Figurcs regeacding fam yard mnure for Teiw:an and Xoron rifor
to tho yur 193¢ nnd 1940 respectively and hnve boon obteinal
from Shigoru Ishikawa ![Econoric Daveloprmont in /sisr Perapective,
(op. cit, )

Figurcs of far.s for Chim rclato to the year 1665, andheo buan
tekan fron S,Ishikawa, 'Changog in thq structiew of /griculturel
Proguction in Foinlend Ching , fop i 3

arc
Figuros for Indir relotc to the yoor 1955-56 and ,‘;‘r cstinttad
fron GOI Mationul Sumplc Survey,11th round, rewort 'io,140.
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Jopan. . Andm] power was, as it still is, a significant source

of power in South Asia, Whilo in East Asian countrics they seen

to play & rolatively rinor rola.w One important ronson for tho-
raativaly hich input of humn labour in fast Asia could well be
tho mininal usc of animl power for agricultural operntions in
th.zls region, Thia mny have soncthing to do with the botter scasonal
éistribution of meoisture and lower tempuraturcs both of which
would socon to mke it possible to prepare land with human labour.
In South .';a:;..*., howcver, the hot dry sumner hardens the soil to a
degroo which irkes the use of animals nccessary to break the grouni
and prepare tiic soil for sowing after tho nonsoon sets in. While
this ocological factor may be the compalling f-ctor for uso of
aninals in South Asin, once thoy arc thoro, aninnls are apt to bo
uscd for opcrations which mey not ,strictly speaking, require

animals, (Table 5)

1€, The cncoe of Jopin and Bmpladosh%ot be fully oxplaincad
in tom:s of the above reasoninz. For d.-spite n raletively high
level of uechraisntion in Japan, the nuaber of workers per hect~ o
of. eroppod oree remtins very high = in fact the hishest next to
South Koreg., Ihither this conceals a relatively high degrec of
depondcenee o non=arriculturl werk in rural Japan is a mttor

te bo investirtod. In [-ngladosh, on tho other hand, despite
ralativoly lov lovals of fortilisation, ~nd a high dengity of .
draught animalg, the nunmber of hmmnlworkcra, per heetare’is oxira-
.ordimxii:)' ligh, The roason for this can only bo m;dorstood by a
noro deotailed study of the use pattum of labour 2nd othar inpu:s

in this rogion,
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Table 5: Nwiber ol A¢ricul‘axnl Workours, Dreupght Animale and

Mcehnanical Power per 1000 Hoctarss of Cropped Area
in Scl.cted “Asian Countidos

tumber of agrl, lumber of draught Tmector
worker por 1000 animnls per 1000 horso power
hestzre of erop- hoctare of crop- per. 1000

ped uren pcd aren hoctare of

harvosted

arca
South Koruz 1€16 56 1.12
Japan 161 n.a 1388.00
Chins 1554, n.a 14.83
Dangladesh 1515 581 2.83
Taiwan <10 93 2.07
Thailond 1572 n.o 9.07
Philippincs <70 272 17.86
Sri Lenkn 1044 164 106.16
Indin 505 500 T.47
W.illaynsin 5 n.a 15.25
P-ld stan 565 280 12.50
Hoted :Drmusht onisls dinclwle only catile an? buiftalocs used

for tr-ciicn nurmosca,

opd -3
3

fL-",i;iCI:'.i'i

ot fras

In the cases of coumtries Toiwan
Japar, Failippines, Sri Looka and Indins data relate to 1";“60,
the Lopert on the 1960 YWorld Consus of

(140, 1ote, 1991), In tho case

apan

it is sirted thet tho figure quoted is of beef cattle, and
hanee cmot be used for mrgg:ri son purposca, For Pakigtan

and 2nc
sted: of 1lo eat
Puliog '1"._5;- or

.degh, the fisurcs

eisten an

csh,

(Sourc:: Hancrook of .gricul tural Statistics, Governnent of
Pold ston, Flanning Comrission, Junc 1904, T2ble 735‘:l

Dot on mrbor of troctors and gardan tractors (avemsge .
Br yoors 1061-65 1. each country have boen takon from Table

125, fno Production Year Bock, Vol.29,

va been cstisnted from adult
1o and buffzloes, and tho_data, rofer to the
I ‘IP(E for Bzmglag cre a0

Total horss power

hog bean cstimated at the rate of 30 H.P, for a Powcr tmctor,
5 II.P. for o garden tractor, The figures do not include
irrig~tion punps and ctha mechanical cquipments.



Conelusion

16, The facts ond nrgunints presentad in this noto are ovident] -
not adecunte to provide a ertisfretory womlrnmation for tho vacsl
~differonces in labour imtensity of agricultwre anong lsian cow -
trios, 'hdle they sugsest that, besides the extent of irrigntien
developnint, climntlic foctors and the immense variations in the
uso o‘i‘ animnl power night be important factors, no definitive
conclusions are possible at tldis ctago, Ivon at the lovel of
nacro corpariaons, it is cossentinl to consider the oxtent to
which the provalence of troe erops affect the relative positior

. o;f' Aiffoeront cowrtrios in bterms of nwibhe.s of nfzrj.cultuml wolkirr
pul ngetare, ind we have to explnin such apparont odditics

as Japen ~nd langladesh, This cannnt be done without more drto
on thg lovels and paticm of use of different inputs, thdr
inter-rolations intor-sc ns well no with overnll productivity

of 1mnd. Such ceopnrisons could be eospeeinlly illuminnting if
they relatod tc raiong with wrendly siidl-r elimite, irrigaticn
dovelopmont and erop pattorn, Comamtbive stulices of the
intongity of lalour nnd othur inputs for particuler crops. acro:ss
countris and ro-ions witidn o country will be uscful, Thesc
ara the diroctions in whieh we intend to pursus the study in

- its .subsequont phases,
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Ester louumu , Tl Cerritieng of Jerievltural Growth,
(Georse (2w et lherds , lonsion, 1965 ), Chapters 3,4, was

Zar ooy Glee, Trans Ll Lavalowuent 31an Persnective

(Kinoluwiiva —wolt o'..s Lo., Igkyo, 1967).

Taldk w Lote. (52 wiino's: on p.:&1é~‘) trol wide diflfeorences
in *he 'efiritics o tam cuaelidng dayd, bhut gives no clear
ivcdes it w2y T2 1wl :2 of lavour Cays used in ks
anelvsic o twT abr b zze il erences.

o wn='ny: of work done by mnles,
fewle: -,  .iluye i diigreni gow:. ies are not indicated

by Isaxilawr., .le oy Taf'erc o Taivan data where feuale work
i3z converiz .o Gt nle work in the mtio of (.6 to 1 (ibid,)

barl= “wr ssmies i

iosespliy ool roe din ToLle -2 (pp.2R6-227) of Ishikawa's book
s e oin coe eure of Delia, the labour imput figure relate
oudy fe o pmwyuctios. “le inclusion of labour used in animal
avsl poas o 2s e sulo.o nldzn)] difference: as againct 115 work-
in: o ool or ibdnz, the fieure of total labour input in

d L v st de 154G < hie enoparable figures for iest, Bengal
are 0 . 157 woriin Jaye respectively,

Lwons tas cowiiyies sticdel by Ishdkwa, differences in crop
netlerns o “weldeciel 1 part by the proportion of area under
Ly, e wthet veries froa around 20«25 per cemt in India snd
vaoa o @i 4 oper cont in Teivan, fnother important diffe-
rance ould ce 4o be in the proporticn of area allocated to
tad or emep - the lanter bedn~ congidemally nore important in

T o AsL

otas -z N r T v ome 2! tre areble land under pere-

nnizl crons (Scu_r-«‘ie:. 2oL, T9F, ¢=.eit., Sri Ienka in 195
amd 81 6. cerr af the il Lrea i er plantation crops.

Spurse A, o.netms - Jevlon:iir Bemost Feoon in Transition*
( U,L'.II'.—L Al g J_[___‘_:LF_J_SJ 14 - po4 .

Iz 8ri Ir ., ncue Shun 70 ver cent of the production of
Tubber C... Tesr 4w Do che [Manteotions sector. In ihlajmsia,
plonbe Lo, Lcaewt Puroow e Lhan 50 per cent of the production

o Svawee: toien Decelopment ard:, Agian Agriculouml

- . - " - v
Jlf.-_-’ =) .nl-r" ] :’0""‘-0

.t Jat .
Lo mut sl

Sree vl e coupy the lund J'or varving perdods

g LN e : v doel swazare would be in deMs
A e TR . ..oa ey wmble l:m:'],

) w0 daor ovoe 1w nu her of nonths for wlich
s ib orunier the Lnd

L1 sablo lopd

: : Comeid. e Drporiant vhen the proportion of

- R T - L

slie Tt cerat t, prrmudal crops (e.n. sugarecne) is
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19/ Th:Ls fizure, representing the average distribution for the
try az & w.ole, :.s telien ‘from GOI, Ministry of rj_cultnr::,
Mﬂn irri~wlture in Brief, (11th Bdition) 1971,

11/ The besis for the arzument can be explained in terms of the
followin; e To2m.

Fainfall
or
PZT

The .. cwvas renreaent the seasonal distribution of minfa._'L
ans 4,}_-: 2 earves 7=l e bo ~vapeitiior in different parts of *h

yen Tne rzinl~ll re=icn 1,1 is mrked Ly n lgh degree of sexsrrm’
concentﬂ- ticn wiile -, rapre3ents a nore evenly distributed seco--- .
patlern of rairnioll, “Vidle the sh-.oe of both P, and P, are sw” ;
P. i3 cuneistoncly hizber and iz teant to ca.ptu!‘e the éffect of
.ﬁ:?_r_‘-‘:err:;:ces in mean weiperstures, “hile the curves are not dr .
to seele baond oo netwel maenitudes of pmclpltatlon temperat:-
etc,, the two scic of curves (naely iy Pq and I 5 can be ta' 1-
stylised .. ,mroidicticn of t' e '['_'Ii-".‘l‘u-:!.... tvplc..l o? India end ~
228 .23 eVl B
Since PE! vels Lhe upper 1Lt for plant water rauirciontis,

the difr-srencv oclueen F znd & ot ench poinl. of Ling gives & neasus-
of the noietwre deficits which hnve to be et by irrigation ir
healthy crop grov-h iz ¢ be sust~ined. Typically,in both sitwniien-.
the noistuwre celicit:z are reiatively low in the winter monthe 27
rise to a penl: in the sumer; durine the reiny season, natural
rainfall is ;ore then ndequete Lo uest plent water need, bubt fief.r™
emerge again once ihe rains nre over. The ioportant tidng hovever
is that the delicits in situwntion 1 (corresponding to India's) ie
pe.rm.atmtly higher *lan in aituation 2 (Hest Asia), It can be
easily seen thef s is due to tho facl thit in situation 2, tre
precipitation in swzwvr nonths is a jpreciaBy richor even as the PIT
is lowver than in eitmation Z.

loo""'/"



Clearly the amcuni of water to be provided by irrigation

to suctain herlthy creps in sitwntion 1 is much higher than
in situation 2, Tiis wowld mean to ly that the productivity
of irri:ation in the fomer situmtion (or contrariwise, the
peraliy b\r a4y of loss of ouupvt due to a shorta—we of water) durin :
the drier .«oniig i (13 luvres. If thin iz 2 rorrect rending,
it sesno h!cclJ r,h._1 the cang et between individual and col_c»..**w
interezL in tue optiirl use linited ivr:zation suppliers will he
nuch more sevars ir ¥ giturtion -ompared to BEast Asia.

1%/ Tene Mrio, corienliwro.. ireduclion In Communist China: 1607
FaTa T 1 MRS N £ N )

1Y I 19°8<57 oub of & folel nst irriguted area of 29 million
fxcthres the 1roe un ucr covern ont canals was 10.G million
hactrnres; and of the .1 million hectares addition te irri-
ot o om beton 1950=51 2nl 1968-69, 3.7 was fron the
losler coterory of waoilsy Sovernient of India, Ministry of
Finenee, Inéin: Tocket Toak eof Fconordic Informetion, 1972.

14/ Tawr viponidn o the stock of dmyght anisals are nol recdily
’ ~---_-LI—1T- for sens o ihe countries, esmcially for Japan aol
Clgmn, Tpwever, sote recent farmn sirveys show thet the l=v-.
of smi:]l ibour inpul per hectare relatd to hunan laboux- i
e sor 1l in ! Jladn, The rmlig of animl labour dygre
e lelow ddays oo 1:01 in Toiuan and ooy (See Dep~ vt
ol acvicullare v Joeeclyy, Proviaweial Covt. of Taiwen--
Lenort of 1 owond lleenine Pardlies in Taiwan, October 177°
and -public of Koo, Nin.i....l.rv ol "rrlﬂllturb and Toresths
L on Ui iesults of Farn }wugehol S Enopnondc Survey
Prodyction Cost Swwey ol Jgricultuml Products 9’?1)_‘(
pattern Lo apprrently typical of both China and Japan,

"ll

15/ The Crincsc ensc tlso nzods explnining bocause dc"pltc the
hign lovels of ceppin- intensity, fortilization and labour
use, pro'uct per Liretire is nowhere as high as in Korea,

Jepan or Toiwar., IL should be noted, however, that, we cammot
bz ns corfident of the data relating to China as in o‘her
enmuitrica,
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