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li~tmcluction - 
1. lZle oxistenco of wide varictiona in the htensity of h m  labour 

use in agriculture a s  

k s  b e a  widely noted 

relation betweon fam 

between crops, rqions  m d  clrsses of fcmers 

aspecially in tck context of the &bates on tho 

31ze &. productiVity per a t  areavend on tho 

?Y factors 8eten:dning rural wage m.tos. Tbrs  zro also swcral stradier; 

dealing with t b  irqact of irrSptior,, introduction of HYZrs, tracto- 

roktion between ovornll hmmn lnbour u so c . ~ d  ngricdt mal prod uctior. 

Devdlopt~ent in *Q t.3i.w Perspective ." Y 

2. T h i s  book, w h i c h  bras i n  the m t w e  of a coqamtivd study .of 



labour input per unit area. While t h ~  labour use was -positively 

associated w i t h  tlb level  of other c u m t  =d capital inputs (espe- 

c k U y  i r r igat ion and f e r t i l i s e r s  ), the use of the l a t t e r  cannot 

increase output per un i t  area indefinitely. find tcyoncl n certain 

Linit, m j o r  Lprovenents in i r r i p t i o n  and in tb orgd.sation of 

farns t o  pernit mro  eff ic ient  wator use wore necessary i n  order to 

bx4.q about an upward shift i n  pmduction possibi l i t ies  and p e m i t  a 

further r i s e  i n  the intensi ty of labour and o t b r  current inputs. 

3. I W a w a l  s hypotl~csis seem t o  be f a r  r~ore cmvincing i n  re lc t im 

to the course of agricultuml developnent i n  Japn (as weU as Korea 

and ~ a i w a n )  than a s  zn explanation f o r  the variations in  intensi ty of 

hucm labour inputs betwcm different Asian countries. Or, closer 

exarbation' it i s fomd that, apart fron problem of conprahi l i ty  

i n  concept s and r lcn surenent , 
0 

hectare and labob input pcr 

countries l i k e  Wayasia  and 
7 

vely high proportion of area 

the r e h t i o n  batween crop output per 

hectare i s  considerably weaker,ed whm 

Sri Lanka and Philippines, with a relati- 

under t r ee  crops, a re  included i n  the 

sanple. Secondly, the  role of irrirgation i n  th intensification of 

cropping i s  considenbly m r e  conpl;rrc than Idlikawa suggests. 

Cliuatalogical factors (teaperntun?, quantux of minfall and i ts  

seasonal distribution) :mve a XEI jor mle  in deteminini tho need 

for suiyplenentary i r r igat ion , , the type of irr igat ion wo&s which 

are  possible, as well a s  tho ease w i t h  which the problem of ~fficienf, '  

water use can be overcme. In all these respects, a conpariscm of 

different Asian comtries, ad in particular of comtries of South 

and East A s h ,  bas& min ly  on the percentage of area under i rr iga-  

tion, o r  the  sources of irrigation, i s  f a r  too s i q l i f i e d  to  
e 



p d c k  t he  basis f o r  a proper understandin;. of the problm and, 

even mra,  ns a "pide fir policy. Thirdly, it s o a s  likely that 

one reason fo r  the exceptiomUy I&h levels  of h m n  labour input 

in East A s i a  m y  l m  SOEI thing t o  do with the  fac t  t lmt  this region, 

unlike South Asia ,  uses hardly any ~ni rn l  power. 

4. B nom dofenitivo analysis of the reasons for  the inter-country 

diff'orcmcos in labour intensi ty of agriculture i s  necessary: T!e 

differences between South antl hst k& i n  particular at e too Large 

h d  if it wero possible f o r  South :&a to  achieve 2nytbz a?prcsacWP 

tha levels  of labour i n h s i t y  o b t a i d ~ ~  i n  &st irsia., the  enploynmt 

outlook fo r  the countx5es like India would bo pmfouncl3y different fmr! 

what i s  gen&lly bolioved a t  prosant. I3ut we a m  not i n  a position 

t o  unctertako such cn amlys i s  partly fo r  th meson tlxit tk dotzilecl 

d a b  necessary f o r  the ~urposo a m  not easily accessible t o  Indian 

5. T h  paper i s  dividad into four sections. Scction I outlines an 

analytical fmn~worlc i n  w5ch the factors deter-irq +he i ~ ' t ; c l ~  -Lr~ta. -- 
sity of agx5culture can be oxplortxi. Section UI presents the results  

of eipiricnl mQ%is, bas& on cms3-socticn data, of  differences in 

b.bour intensity of crop proZluction as a w h o k  across, rmcI within, 

selected districts. Soction I11 focusses on tk inter- arid btra-distirx% 



variations i n  h u m  labour use f o r  one of the m jor cmps of India, 

nanely, paddy. Section IV sumarises the available informtion on 

changes i n  labour use (between the nid-fifties and nid-sixties 
fo r  

early swu:&es&hoc d i s t r i c t s  wMch lnve +eria?ccd relatively - 

6. Be* on= of tho inputs entoring the prnduction pro cess, tAk 

l eve l  of labur use i n  agriculture dopencis on the mlaticn between 

(a) output, (b )  a coabination of inputs (which arc define6 by t h e  

nature of technology1 rind. (c  ) tho relative prices and prxluctivitie s 

of differant inputs as well a s  the clogree of subst i tmbi l i ty  betwccn 

then (which d ~ t e ~ c s  tho p r t i c u k i r  input conbination consistent 

with : ~~dnun  returns t o  resources used in tho production 

Tho conventional fornulstions of the  p rbcluction-functior-, i n  wlncl~ 

output i s  expressed as n fmct icn  of labour cnd capital,  aro parti- 

cularly ill-suited t o  ~ ? i l l y s i q  labour use in agr icdture .  Part of 

tho pmblcn i s  the diff iculty of getting neaningful ~.leasures of the 

c a ~ i t a l  stock a t  t he  farm level  i? a context whero a great deal  of 

land and water i q m e r ~ a n t  i s  unG.orbken by thc public sector fo r  

the benefit of I~re;e groups of fanners. The %re inportant diff i-  . 
c u t y  afipes f m n  the fact that  sone typs  of capital inves tna t s  

(a,C., roclaration anC water Cevelopnat ) increase labour requiremnts , 
sono (like nechanical harveston and threshers ) arc clearly lzibour 



displacbg, am2 o t h r s  (notably anivnl power) seca t o  be conplonrm- 

thry t o  humn labour. 

7. Faced with these dif f icul t i ss ,  agdcul turnl  econonists have 

nodifiecl the comrentiom.1 f c r n h t i o n s  of 't b production function 

by mplacing it capital with irr igat ion,  f e rtili sers, I I U Y . ~ ,  bullock , 

labour and :nc!line power a l l  of w!dch a r c  elmcnts of f i x 4  and work- 

ing c e ~ i t a l  used in cr~riculturc. The results, :mw~er ,  h i e  not 

boon wholly satisfoctor,r. TI1::re i s  invaricbly n high degree of rrulti- 

colLin~ar i ty  betwecn sone input -mri4bles ( U S U Q U ~  betWcm i r&at io~ .  

and fe r t i l i sc r s ,  end botwoon hwmi and bullock lc2hur). Thc exis k r  3: 

of a high c o r r d a t i m  betwecn two i q m t  vcrkbles  i s  taken t o  bo inr'i-- 

8. The fcocct t l ~ i t  t h i s  is m t  rofloctccl i n  tlu, ~*egrcssions r a y  bo 

clue utk r t o  tha i n h c r ~ n t  lirxitaticns of thc usual prcduction 

functions i n  capturins t l i  . t m  cr r ~ t u r e  of tl.10 under-1-yi;!:: 

toc:mical re la t iom or, po1h.p~ ron l ikely ,  to t:-c low imge 02 

var iabi l i ty  of f c r t i l i s c r  use a t  yi.vcn lcvcl of il.3.;-?.ti92 

tho  ~ ~ ~ . p l o  dab. is nlso t he  pmbk: of :Icfir,ing th 

i r r igat ion vrriable in ,  a ~.cm.ingful way. T~IC p zceritago of 



area i r ega ted ,  without ref o r a c e  to i t s  qunli ty o r  to  t-b mi- 

W o u s  as t h i s  .my s e a ,  nost production function analyses uao 

only tho percentaga of irri@ed axma as an expltulntory v ~ r i a b l e ;  

a few 6istinguish between canals mcl tubcweUs; but fnrdly any 

allow for tho qtantw.~ atd seasonal distribution of mis turo  f m n  

rainfill .  That tho propcr spcc i f i ca t i o~  ,and neosurczu&, of 

theso cliff emnt coqonmts of :mi &urn avClila.bility, and tMr 

inter-actions with f oftilisors, proaolts m y  diff icul t ies  i s  

no a%un~" t  f o r  resorting t o  w r p c d i d t  s iq l i f i ca t ions .  Tlis i s  

an a m  where both a r i ly t i ca l  e ~ l p i r i ~ l  resoarch is  s t i l l  i n  

i t s  infmCg an2 wllcro f urtiicr Frtmsivo work could bo &my . 

9. The o d s k n c o  of t.ru3-ti collinearity between explamtory input 

pmduction functions. &ced with the fac t  of :nilti-collineerity, it 
t 

i s  comlon practico t o  drop out sono of the input variables which 

are s i p i f i m n t l y  corrdatd with ooch othw an6 re-estimto tho 

paranotera of tho function: G l h i c h i n ~ u t ~ r i a b l o s o m  to  be 

droppcd,anc! which to be r e ~ i n e d  is, howmor, often deteErinaI by 

a j e w . ~ ~ n t  reg- w - k t  i s  conside-*rod rolevant f o r  t-b purpose 

hand or  on tho bas is  of so= opriori hypothesis (not d m y s  ;xido 

->licit) about which input vcriablos a m  nore Laportant as c 

causal factor. 

10. %roover, tie intorprotation of coofficionts , in the  pmsonce 

of nulti-callinoarity i s  problant ic .  For instculco, one f q u w . - + , l j  

cones across functions in which huim labour i s  includocl as an input, 



but bullock labour and i q l c n e n t s  are otcludod on t1.e gmmes tht 

thcss c r c  conplencntary to i m . ~  labour - a cor~plenonkrity which 

i s  supposcd tc! be usbablishod by t :c I"i;lS:i positivo correlatior, 

Setweai lirn..cn 2x16 .an5xl 1~!5our. The c ~ f f i c i t ~ t  for hurm 

lcbour in  such 2 function cmnot bc considcrt?d as nezsurin?; the 

~.t?r&ml product of Immn labour alonc; n-thor it represents tho 

rr.r@ml prpduct of a co;:~bivztion of 1 1 m  labour, ank.~.l powor 

~qt j .  b ~ ~ ~ c i a t ~ d  eqttipr.? int S. TIC hitsrpmtction of tho cmef f i c i m t  

m i s s  oven nore S f f i c u l t i o s  w k n  thc mtio of h m  to nninal 

l ; ~ ? m ~  nries,as it elwzys docs, within tile s n q l e .  T,%u& tkse  

problcltls a rc  rocognisecl, one a t i l l  finds atto:gts t o  usc the coeffi- 

zi0r . t~ fo r  11uw.n lrsbour deriv~d f ra.1 functions of 'tk ahove t y p  

as a p p r o x i m t i .  I t s  :.nr,.ri.ml product a ~ d  corrpzriry it wit11 actual 

ucgc rnto t o  f cst the offisielcy of msource allocctionq o r  the 

efficiincy of rural b.~ca :XU%&.. y 



with t b s o  o f  other factors  (natably i r r i g a t i o n )  on tho l eve l s  of 

productivity a lsbour use. Since difTerencos i n  cmppinq inten- 

s i ty ,  f o - t i l i  &tion taml yi d d  are a lso  found to bo signif icant ly 

asaociatad with th c clegroi; oi i r r k a t i o n  iiovclopncnt pad its q m l i t y  , 
val id infcrmces about tho cffocts of t r ac to r imt ion  on hunan labour 

s h m  t o  be 
input cannot bc mdc u d o s s  tmctor isa t ion  i d . 2  prs-condition t o  - 
expanding ancvor ii.!?ro~ing i r r ige t ion ,  o r  .Eat tmc to r imt ion  by 

itself. hns a positive? offcct on crop pattern o r  croppirq intonsi t ios .  

12. Given tho p i t f a s  i n  t h e  ccnvontiowl .npxoach t o  e s t i m t i n g  

plmluction functions f ~r c?.gricultur c , it s c m s  &sirable t o  fx$o ro  

d t e m a t i v e  m y s  of th; problcn. For tZ7is purpso,  ono 

,light ilMkc c bm ed dis t inct ion bctwem t h s  phys ica l -b io loLea  dotor- 

ninnnts of crop ,yields ( s o i l  conditions, rmisturc avai labi l i ty ,  tha 

gonotic p o t m t i a l  of sccds, f c r t i l i s o r s  .-cd rnnurcs; p s t i c i d e s  and - 

wocdicidos ) m d  t-LC mcrgy in7uts  (in the  f o m  of hunnn, cm-~l o r  

nodmxkal  ~ o w e r )  t o  - m f o r a  various opcrntions to utilisc the  

physicrtl-biologicnl input, f z c h r s ,  

13. Tllcre is  nuplc sc ien t i f i c  Insis f o r  2ostulating t J a t  crop 

f ields  clcpnd b: si~nl ly  on the q U t y  of thc  s o i l ,  the qumtm, 

t ining,  curi a s s u n m e  of s o i l  &isture, anc! tho volum of nutrients 

&fcctivoly a v a i b  blt: t o  t!lc crop. The last contiond fcc tor  i s  

function not  only of tho volmc of nutrScnts npplicd (whckher 

but a l so  on lmw offcctively - h e  irlcidw.co of :qods, pests  md cl is-  

cases cro controUcd. If, 2s i s  typical ly tho caso, actual  lcvols  



of input use, tlleir zfficiency and, consequently, yields are below 

w h a t  i s  denonstratal to be foasible undm controlled conditions, 

he divsrgonce can be taken a s  a reflection of the etypical nature of 

the controlled. experiiicsnts, a&Ylc;/or a c e m h  l o s s  of fiefficiencyJt 

i n  tmsfV; r5n~;  the techxiques from experinegtal conc'iitions to  concZitions 

of  mss use, Both these C O C % ~ ~ ~ I C ~ ~ S ,  IWw~ver, a d  se f ron 

factors (such a s  the lack of adcptivc research to evolve varietied 

techniques suitable t o  specific local  ccnclitions, lacunae i n  tho 
. 

extension sorviccn, ant! lags  in!lerent i n  learning of m w  tecl.miquss 

by farners in-the-m.ss) of an inst i tut ional  character mt,l~er 

f ron a plmrtagc of ensrgy inputs. 

I .  The rob: of the latter i s  essentially t o  perfcm mr5.ous opom- 

tions associated. w i t 1 1  t l : ~ ~  use of Lh3 physical inputs. Mom intensive 

irrigation, fort'ilisation and application of plant protection c!~e:.~ce.ls 

clarly rcqui%lr~$Siriput3 of energy i n  the respective openitions. 

J so f a r  as tllo d.egreo 6f intensity and care required i n  prepamtoyy 

ar,d sowing op:m.tions i s  itself a function of tlo quality of land ( i t o  

'cherncteristics, depth, and. n o i s t u r ~  supply) wMc3 datomircs 

po tmt idy ie l8 . s ,  t l ieamunt  of I - :  put in to  t h e f o m e r i s d s o  

a function of +,he l a t t e r .  ~ i a '  , i f .  the work ilrniolvec' i n  

lmrvest and post-harvest opcmtions i s  a function of t'ke quantm of 

yielcls, it i s  also =sly t o  be an incrmsiq function of th use of 

irrigation and f e r t l l i s e r  use. 

15. Lf t h i s  view is correct, ;m could ; a k e  t h a  following postulctos ; 

(1 ) Yislc'.s are f t u l 6 a n a h l l j j  a 'r'utction of tl? e level of i rr igat ion,  

nanures arid fe r t i l i so rs  a ~ d  p k n t  ?rotection c h e ~ u c d s ;  and (b) The 



qwrtUrl of energy 

l a t t e r  and should 

This inplies that 

levol  of physical 

10 

input can contribute t o  yields only tl~rough t l ~  

not be treated as an independent causal factor. 

the energy inputs w i l l  also be a function of the 

inputs and t o  the extent the energy requiremnts 

f o r  applyine a f f e m n t  inputs anci for  operations associated with t b n  

differ,  also on lh i r  wqmsition. Howevcr, i f  in for~nt ion  on the  

physical inpub vaeables  i n  tha  roquirccl forn and d a t a i l  i s  not 

available (and this i s  in f ac t  thc case), it is convenient t o  

d s  how t h e  various onorgy inputs are  related to the ovendJ. 

yields, whichraflect the cotrposito effect of the physical inputs. 

16. Tho assumption that  t!lo crop yields arc funclancntally det&ined 

. by tho  quantun and efficiency of physical inputs and t l n t  energy 

inputs by tbnselves  do not contribute, n t  any ra te  si,@fScnntly, 

t o  yields could bo c h l l e q e d .  It i s  often argued f c r  instance, tht 

tractors d o o  yields by pernittin,,  deeper ploughi~g and, nore 

i n p ~ ~ t l y ,  help incroaso cropping intrmsity, nrd possibly f ac i l i t a t e  

sowing of high value crops, by greatly speeding uq tlm pace of heme- 

s t i q  prepamtory opoltrtions. Thus, if the t i ne  available ' 

betwoen hamesti.rq w-d threshing of a h r i f  crop and sowing the 

rabi crop i s  vory short and farriers wero ta rely wholly on huam 

cu?irtiL labour, it ray be physically inpossible t o  conplote a U  

m e  nocesary operations in tiria. To tho ex tmt  this is  true,  

cloarly larger energy inputs, a t  l e a s t  i n  the c r i t i c a l  period, & 

will rmke a difforenco t o  tb productivity of ld. However, 

the available enpirical studios do not conclusively corroborafe e i ther  

of tb above c h i d *  rep* tho benofits of tractorisation. 

In any @ v a t ,  since tho, use of mchanical power i s  as yet relatively 



i n  rlost parts of the country, i p o r i n c  its direct  effocts 

on productivity is  unlikedy t o  seriously v i t i a t e  m d y s i s  of &tCt 

for  past years. 

17. The other ar-nt coulc! be tllat, weedin: and i n t o l c u l t w ,  

which p x t m f k i o  could Ilnve n sigxii'icant off ect  on cro? y i d d s ,  

need not nocessarilj  lo dcno only with the holp of cherdcals; they 

can be (and, in the caso of inter-culturc, hnve t o  be) done by hu~..an/ 

a n i r d  power. In so f a r  as energy inputs  re n substituto fo r  che- 

nioals, o r  aro the only way t o  pcrfon:~ t l s sc  oprat ions,  the i r  irltewitjr 

could directi3- affect yields. This is  a point which w i l l  t r y  an2 

verify l a t e r  i n  th paper. hba~ i f  it wero true, since the . a c r , z  

bpvt into thoso o p x t i o n s  i s  n r;?lr?tivoly -11 fmction of tho 

ht.1, there is nc, warmnt t o  abandon t h e  brw.8 frmwod: of m l y s i z  

cu~%nod above. 

18. ! T l h  frtzmowork !us t!rc added ildv;mkge t l ~ t  it offers crcatzr  

scope to ePoctline the dzgroo of c o ~ ~ l a n c ~ ~ r i t y  o r  substitutability 

bobeon tlw t :mo Ciffonmt sourcos of erwqy mi.~tily, llulcn L-tbour, 

&l labour am1 neclmnical mwcr, as well ns tho factors resprl t ibj  .: 

for  variations i.ri  JIG of C,!?csc oncrq  sourcos. W s  p m b l e l ~ ~  

incidcntaU.y, has rcccivod f a r  too l i t t l e  attention i n  tkc  wst: 

The available l i tomturn genemlly a s s a n s  bullock labour t o  bc 

s t r i c t l y  conp1or.-wrlhry to II:.?~ labour, d ccmcmtmtos ~~ost ; ly  on 

tho extent t o  which ~ ~ c h i n c s  tend t o  d isphco 1 1 ~  khour. TIC 

p s i t i v e  associatj.cn Letsreen l i m  and b~LUock labour in t l ~ c  

aggrqpto however, concoals considemble m r k t i o n  t!lo rat io of 

tho b o  sourcos of allergy both overall, and, wen mro, in pzrti- 

cular opentions. A battor undcrstarclirg of t!lo techriicrrl ad 1 ; k  

oconor;ric roasons for  the variations in t% l~ur?anenin=rl e n e m  xix 



will bo possible ii: wo ounino the bohaviour of the nix by m j o r  

agr icul tura l  oporntions. T1u quentun of humn labour input pe r  unit 

arm in agricul tunrl  oporations (hdiv idual ly  and c o l l a t i v e l y  ) 

w i l l  tllm be viewed as a function of bt&l crop yield por b c t a r o  

(which i s  assmed t o  d&no tho o v e n d l  energy roqu i ra rn t  ), tha 

qantun of anim1 o r  mcMne pwe r used, and the re la t ive  prick s of, 

tho three  sourcos .of oncrgy. Of course tho rolntivo prices should 6e 

adjusted for  difforoncos in rolativo officicncies in the  uso of energy 

fron diif forent sourcos. 

19. Tho basic data on the  avemgo crop output, i r r iec t ion ,  hw.m 

a d  labour inputs pcr iloctare of gross crosocl arm 3112 S0P1C ot1-ler 

rolevrurt variables fo r  s c l c c t d  cl is t r ic ts  arc s e t  out in Tablo 1. 

Tllo d i s t r i c t s  a r c  armnrod i n  asconCing order of crop output pcr li~ctam 

ovalmtod a t  all-lhclin avexago prices  f o r  various crops pmvailing 

i n  190-71 to 1972-73. ~e shall p r o s a t  tho results in two 

stages: (1 ) The cxterrt t o  which Ciffemncos in  physical fac tar3  cw 

acphi:i obsorvod variations in per  hectare output; md (2)  analysis of 

th fac tors  underlying differ-nces in the in tens i ty  of hu~lzin la'mur 

input pcr hoctaro. El both sta,yos, thu  rosults of analysis based on 

intcr-di3trict cross soction wiU. be discussed f i r s t ,  followed by 

thoso based on intr-,-c]iotrict cross sections f o r  incliviclm d i s t r i c t s  

md groups of clistricts. 
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Variations i n  Crm Output Per H e c t a r e  

20. Crop production per hectare of ~ross  cropped area (valued a t  
'-)- 

the all-India average p d c e s  prevailing in 1V0-72) ranges fron an'' 

averago . 1~~1.265 i n  llhrledmgar (1954-57) t o  over id .  2000 in Muza- 

f f a m g a r  ( 1$&69). The f requcncy distribution dl tZLS sx :21*, d i s t r i c t s  

by levols  of productivity (See Table 2 )  shows a f a i r l y  wide disper- 

sion of the values. The m e e  of variation w i l l  na twal ly  i nc reak .  

as we mve f ra d i s t r i c t  averages to nvern,yes fo r  tliffol-ent size- 

possible fo r  us to  re-estinate the otzput per hectare on a unifoni 

.prim-base f o r  si ao-classes o r  f o r  irdividual famas. However, we 11rm 

anKLyted the variation i n  o u t p t  per l~ectare by size-classes by group 

ing  dis t r i c t s ,  md in so1:le casoo by mnas or  sub-regions w i t h i n  a 

Table 2 

m t r i b u t i o n  of Sar.n~Io Distr icts  b s  k e l  
of Product 3er hectare 

Nw.lber of 
d i s t r i c t s  3 Ei.1 3 4 2 3 2 1 

Sirlple average output per 
hectare f o r  sanple d i s t r i c t  . 1182 

Co efficient  of va riation : 0.46 



21. In tho caso of the in ter-dis t r ic t  cross-section we have data on 

total rairifall end i t s  s a s c n o l  distribution, the cxtont of irrigation, 

as wel l  a s  tho extent of r~echmisation fo r  2.U the s o l o c t ~  d i s t r i c t s .  

Informtion regarding rmures end fo r t i l i sc r s ,  which dotonxinos tho 

q\~?ntun of  lent nuWonts appliod t o  cmps, i s  amila5lo  only fo r  11 

out of tha 18 d i s t r i c t s .  G h  ham not consiclorcd o t h ~ r  inputs like thc?  

quantun and qunlity of s a d ,  o r  thc uso of p h t  protection c h e r r i ~ s .  

22. h terns of tho hypothosia clutlinod i n  Soction I, wo shoulcl expcct . 
th t i n t o r d i s t r t c t  variations i n  crop pmduction pcr  hmtr ro  t o  be 

largely axplahcd by cliff crencos i n  noi sturc av~ . i l&i l i t y  cud i .t  cncity 

of fert i l isnt ion.  It =n be soon fro17 TP-blo 3 that tllaro i s  inc1eed 

on tho one l m d ,  mc! i rr igat ion and for t i l i snt icn  on t!w o t h ~ r .  

Howover, noisturo roquifermts fc.r plant, ,p-outh arc  m t  ~ o t  only by 

irrigation but also fron natwal rrtirfall .  bbisturo supply f m n  min- 

fall  relevant f o r  plant growth depands on i t s  q m t m  as won a s  i ts 

saasonal distr ibution : n Ili,?li r a in f i l l  cc~centmtod in a fow m n t h  

of tho ymr has very different consoquonces fo r  crop p t t o r n  rind 

yields thnn a nodsrrtte, but ~ven ly  distlibutx.~~, minfaU. For +,Ids 

falling in June t o  Soptor.iber, wore intrduccd us addit ioml 

oxplamtory vnriablw. Thd f o r o r  i s  found t o  50 not &grifi- 

co11tly co r r c l a td  t o  crop yidcls;  while t b  soasom1 distribution 

of  rainfall m d  $ a d s  shows a nqat ivo,   thou$^ statistically i a s i , ~ i -  

f i a t ,  cl saociation. 



Table 3 

Total CorrUt in  Cos~ficients Botnoer, Crm Output Dor h e c t a r ~  
and Sd ectd Physical Factors 

Corrolnted variables Total Correlation 
coofficiont s 

Crop output/h. and 

Crop output/hr:. and 

Crop output/hn. nnd 

Crop output/laa. and 

psnont  of 'Irriptoc! area : 

nutrients per !la. 3! 
Total annual r r i nw  +0.00003 

proportion of rr.infa3.l i n  Junc- -0.312 
&plzab a r  

~ ~ t o s  only t o  11 dis t r ic ts .  
Tho total correlation cooff iciont  botwean otrbput/ha. mil. ppsrcenkp 
irrigatd a m  fo r  this sub-sot i s  0.8&5? 

23. Since sono of t:~css oqLLanatory ~ r i a b l ~ s  arc i i t o ~ ~ a t e d ,  

we f i t t ed  a linear ault iplc rcgrcssion r a t i n g  output por hoctaro to* 

dl tho oxpk~mtory vmiablos t o  .pt a mn. accuratc idea of tho net 

~ f f o c t  of oach. Tlx~osti~mtoil rogmo&s are as der: , 

'T' 

Whoro Y = 
x2= 

""d x4= 

t o t a l  

plant 



Tho first regression w g o s t s  thc r t  irrigation is  tb only varjnblc 

with c significant net positive effect on yield. The coufficiont f o r  

S C ; ~ S O M ~  distribution of m i n f u ,  though negative, i s  not significant. 

Thc socond shows t\at thowh irr igation and f c r t i l i s o r  uso W o n  

individually are sic:ificmtly c~rrol , s t~xl  with y i d d ,  the i n t ~ n s i t y  

of fe r t i l i sa t ion  is itself s t r q l y  zssociatcd with i r r i p t i o n  and 

hencc has an insi@ficant nct  cffoct on yiolds. w 

24. With l o s s  t k n  hlf t!c obsonrod variation i n  output/lli: %xpl&dn 

by the sacc tod  ~ 9 r i ~ b I . a ~  in tho fuU smpic, it :.my bc uscf\rl to  

considor what othsr physical factors :ri!yht bc rdcvant.  Wo considemd 

two obvious possibilities: First p c ~ e n ~ g c  of nrm unclcr i r r i p t i o n  

nay not zxdoqm.toly captum tho diffomnccs in th3 quality of irri3- 

tion. Thcro is clmrly a &iff orenco boatsan c m l s  and gmund water 

affects y i  d d  . Scco~dly, sinco tho output vduc pc r hcctam 

m.rics a groat dad. f m n  crop t o  cmp, diffcrcncos i n  cmp pettorn 

night bo P- significant doton:i?ant of ovomll production por hoctam. 

B u t  crop-pattorn diffcronccs cannot bo =sily p L t i f i e d  in to  c: 

singlo nunoricd. imlex. Moroovcr, cliffcronces i n  crop pattom a r c  

bo a considomblc oxtont rr function of ngm-climtic conditions ni* 

t i  Pading a mch aorc satisfactory solution t o  thoso 

problms, we docid& t o  use tho proportion of cmppod arm under 

pe.ddy and su,ytrcznc (whit?.? cro rclativcly high .value crops and 



also qmnti-tivoly inportant ) a s  a possible explanztory variable. 

Tho rtcrossion f o r  the full q 1 o  of 18 d i s t r i c t s  o a t h t a d  w i t h  

thoso mriables  and thoso nontionod oarliur ~ V Q  tb following . 

pM 23; x f o r  t!~o pmportion of irkigtrtcrd arm urdcr WOUS and tub* 5 
w e l l s ;  and x6 f o r  tllc pproporkion of croplod a r m  undor p d d y  and -4 

Evidmt&v, thc q u d i t y  of i r r i p - t i an  1 ~ s  a sic,~.ifimlt i n f l u a c e  an 

pmductivity. h i l o  tho p m p r t i o n  of p d d y  sw:.mo i s  psi- 

tivoly  rclatod +x to= crrp yicldr;, thc coofficiont i s  not 

-icant .* 
t:,o 

25. T h ~ s o l c c t c ~ - l  physical varinblcs still oxpb-in loss  than 60 

;say cppcnr t o  dcubt on our hypothesis rcgmlirq tb dot.;in-nce 
' 

would bo promturs bcwuso the sp~cificdA011 of tho acpli'~1~itory 

varSrrblcs as w e l l  as their qmntif iwtion lmvcs  nuch roon f o r  , 

inpmvment 5n 3 2 ~ ~ ~ 1  cYi.ructions: Sincc thc s ize  of th sarrplc 

i s  too smll, 1." would bo mcful to sos Imw tlm hypothods fnros 

w h o n  tested cn 3 nuch lurpr ..rrlcrplc. T?xis cnn be dona by (a) inclu- 

ding &her FMS d i s t r i c t s  i n  thc Scsrplu (our presont -10 covors 

abw. hzlf th ktcl mar-ibor survcyijd d e r  t!u FsG), (b ) taking 

M v i d u a l  yoar obaomstions ruthor tlmn threo ycar avcmges, and 



(c)  data fo r  M i v i d m l  mnplo faks rather thcn avemgos fo r  t h e  

@o asa wholo. But tho p m b l c x ~ i s  not rmrolyonc? ofsmple 

sizo; wo nood conaidombly m r o  rofinod ncnsuros of i rr igat ion 

quality. Tho procadure of os t imt ing tho v n t m  of plant h r i o n t s  

inpmvod by getting m r o  roliablc os t imtes  of t h o  n u t ~ m t  content 

0 

satisfcctory wuys of incorporcrting cmp-pattorn cliff uroncos in thi3 

26. In mjlys ing vvnriations in  pmducticn &r !lockre wi thin  distr ieto,  

it is not possible, without nuch noro infomntion tlrrn is  rondily 

a & l a b l ~  us n t  prosont, t o  mmi.110 tho' extont t o  which t&y ere 

affoctod by wv?tations in rainfill sM its distribution, tho q m l i t y  

of & g a t i o n  crop pttoms.w AU tbt could bo lone is  to suu 

hm difformcos in proporfiion of i r r i ~ t c d  2- an2 uso of f u r t i l i -  

sors ad Mnurcs aro assoc ia td  with pmductivity lifforcrllcos: Thc 

r o l m t  corrzlation coofficic&s, givm in T A d c  3, idiate tho 

following : (a ) Irrigation and output p a  hock.ro nro po s i t i v d y  

nssocintkd i n  8 out of tho 14. d i s t r i c t s  f o r  which tho nscoasary 

data-woro availnblo, but thr? ~ s s o c ~ t i o n  i s  s t a t i s t i c i l l y  signifi- 

cant only in 2 casos. (b ) 'rJl?ilo the i r r i g t i on -y i  a d  relation 
* 
soms nuch wonkor ccmss tho fcms within d i s t r i c t s  'trm across 

districts, thc positivo association betwoen tilt;. uso of m u r c s  ond 

fo r t i l i aors  por hoctaro mil output pctr hactaro i s  mach stronzcr 

& m r o  d v e r s d l  than i n  tho intor-distr ict  cross-sbction. Tho 





27. Tha ntriiioor of obsmntions atnilable for indiddun1 districts  

tory m15cblos. dnalysis based on pooling of date for diff s a n t  size- 

clr.8sos of holdin~s for groups of districts which laad born sumo@. 

in tho s m a  yocrs, howovor, som to confim thnt tb fat iJisor-  

8 reLttionship is  nu& stmnger t l m  the irrigr:tion-fie12 

Correilztioti between output mr heck re. Irria,tior. 
and Fertilisers LI Selected ,Grol;ps of Districts, 

liidia - 

Croup il incldes : Ax5tsar/Ferozepur, Meentt/fi2;_?ffrtmg~r cnd Hoogu/ 
24 Pargalr,s. 

40- B d o -  : W. GchvtlrS ( p~ddy zone ) md W. Codr:mri (Tobacco zone : . 
40- C -do- : Deozia, M ~ ~ f f a r r i i r .  

do- D 0 : Cuddappd~, Cuttczck and Thmjrsvur. 

-do- E - do- : 3mt-Bulszr (based on size-clms wise d:ta for 4 zones ). 

40- F 40- : ~ ~ : ~ p u r  (b2sed on size-cl.:ss wise &ts f o r  2 zones ). 



28. hear rqressions of the per hectare yield (Y) on proportion q 
. . 

ir-ted rsen (x ) and expmtliture on ir-3 a d  f e r t i l i s e r s  ( Y ~  ) I 

fo r  each of the c'oove cross-sections, a re  given below: 

Group L . - 

I: Y =  

C Y =  

D Y =  

E Y =  

. F  Y =  

&cept i n  ScrPdpur, a high-proportion of vr.rktions o u t p t  per 

heckre  is  exphir-ed by tliffemlces i n  i r a - i t i c n  and fert i l isct io2.  

9% coefficients Inve g q e z l l y  the  expected poqitive sign (except f o r  

i r r i s t i o n  i n  Group Ii zrd F);' but, the relztive i q m r t ~ n c e  of tis -two 

f ~ c t o l s  d i f fe r  widely: i r r i ' e t i o n  s e a a h  t o  ' I  t he  dod.xnt  factor 

fo r  t h e  groups, c m ?  r e r t i l i s e r s  b. two. But & ~ : e  the p o l i n 3  

invclves d i s t r i c t s  with very cliff erent ~ g m - c l i r r t i c  conditions, 

and since the analysis does ndt capture t l s  variations in  mis tu re  

av&bility even to the depee  achiwec? i n  Lhe inter-distr ict  cross- ... 

section, the  s igrdfbmce cf these f'ir-&qs is d i f f i cu l t  t o  interpret.  



29. The FMS reports give duta regzfi- direct  bun L h u r  input 

f o r  crop production per !lec&?re of cmpped em.. They also co*iE . 

M a e  we be concemecl here o-rlly with labour us& directly in  

d&g crops, it my be of corn in teres t  to note the exteat of 

mdotions  i n  nll w.tegoriea. &greg~.te !IU nn lzbour i n p t ,  i n  a:zri- 

culturn md miml 11us~&ry Wc ar toget5er Pnge f ron 54 rm-days in 

mhCIpr to 192 .rrrndqs i n  Swr;t and Bulmr ( ~ c b l e  6 ) .  Between 

5 W. 13 per cent of the k,bur i s  used for i-aintenmce of z i l ch '  

s The di rect  2nd inc?irect l-!.bur.inputs f o r  cmp.production 

done (the in6irect  labur beirc t."e qmr-tun used f o r  mir,taMlg 

dmught rni.;mls wlfic.?.? a re  nlrmst exclusively used i n  zc t iv i t ies  r ek t ed  

to crop productior, ) m q e  f mn 50 &ys per hn. to 181 dzys per h. 

O f  this ,  between 7 m d  22 per cent represents 1,dxlur input fo r  

mintenrrree of dm.u;lllt c ? l ? s .  Tlle direct lcbour use f o r  crop 

production ranz:es frci 44 t o  I& drip per hectare. 

30. There i s  r: hig1l-r clegree of diopersion in d l  the t l m e  ic2ices 

of labour use in ngriculture wit1xi.n tile m ~ l e  cxstricts.  There 

is ,dso r high positive correlction between the th-e tie~'~sures of 

labour use which suggests tlmt N& levels  of a r e c t  l(r.bour use ir. 

crop production goes with high levels  of overzll labour use in 

a g f i ~ d t ~ m e  But t!m reJrstive proportion of the  three corqonerits vary 

quite widely* 



Intensity of I - l g ~ ~ n  Icbour Innut into 
A;ricuJture: Selected Districts 



Factnrs affect in^ I n t e n s i t y  nf Human Labour 
Use f o r  Crop Production 

31. Our bas ic  hypothesis, i t  may be r eca l l ed ,  is t h a t  t h e  l e v e l  

of hutlan labour inpu t  p e r  u n i t  a r e a  i s  determined by (a)  the l e v e l  of 

product ivi ty  per  u n i t  a rea  which i s  taken. t o  be a proxy f o r  the  

more fundamental determinants (namely the  q u a l i t y  of land, agro-climatic 

conditions and o ther  physical  i npu t s )  of the t o t a l  energy inputs  needed 

for  crop husbandary; (b) the use  of energy sources o ther  than human 

labour; and ( c )  t h e  r e l a t i v e  c o s t s  and e f f i c i e n c i e s  of d i f f e r e n t  energy 

sourcea . 
In t e r -d i s t r i c t  Cross Section 

32. The t o t a l  c o r r e l a t i o n  c o e f f i c i e n t s b e t w e e n ~ ~ ~ / h a a n d  the 

explanatory va r i ab le s  have the expected s i ens  ( +0.37 f o r  ~ i e l d / h e c t a r e ,  

-0.23 f o r  animal labour,  -0 .22  f o r  mechanical power, and -0.95: f o r  

the r e l a t i v e  c o s t  of human and anfrnal labour)  b u t  none of the  coe f f i c i en t s  

are s t a t i s t i c a l l y  s i g n i f i c a n t .  A mult iple  reqression analysis,however, 

shows t h a t  - the  ' y i e l d '  per  hec tare  has a s i g n i f i c a n t l y  pos i t ive ,  and the  

quantum of horsepower per  hec tare  a s i g n i f i c a n t l y  negative, r e l a t i o n  

to human labour input.  The regression c o e f f i c i e n t  f o r  bullock labour 
. . 

and, r e l a t i v e  c o s t s  of  hum:: and animal labour a r e  s t a t i s t i c a l l y  ins igni -  

f icant .  In  o ther  words, o the r  th ings  being equal, higher product iv i ty  

goes with l a r g e r  human labour inputs ,  and a higher  degree of mechanisat.'.on 

reduces the quantum of human labour  use.  



The es t imat id  regress ion  is: 

'T '  Values (2.985) 
-. .. - -. (2.104) (1 04.41 ) (0.467) (-2.258) 

where 7 = JT?,ha, x l .  F. 
output/hn, x2 = !31~/ha; x = cos t  of human 

3 
r e l a t i v e  t o  animal labour and x = horsepower/ha. 

4 

33 • The se l ec ted  explanatory var iab les ,  however, explain no more t h d  

40 p e r  cent  of t h e  obse'rved var5a t ions  i n  human labour  input. Apart 

from the  f a c t  t h a t  our spec i f i ca t ion  of t h e  r e l a t i o n s h i p  and t h e  measure) 

of the  input  v a r i a b l e s  may.be too crude ( t h i s  i s  discussed more f u l l y  

l a t e r  i n  t h i s  sec t ion ) ,  it s eems poss ib le  t h a t  d i f fe rences  i n  crop pattel 

could be an add i t iona l  f ac to r .  This is  because the  human labour input  

per  hec ta re  v a r i e s  a g r e a t  deal  between crops: The ava i l ab le  crop-wis? 

iabour  input  da ta  from FMS f o r  the se l ec ted  d i s t r i c t s  ( ~ o b l e  7) suggest 

t h a t ,  on the  average, paddy and sugar cane use  s i g n i f i c a n t l y  more huma: 
. .. 

r c r . h e c t a r e  than o the r  crops. 

. . 

. . Table 7 r Freauency d i s t r i b u t i o n  of I n t e n s i t y  of Human 
Labour input  Der hectare  f o r  d i f f e r e n t  c r m s  

Number of mandays per hectare  * 
Less than 50-75 75-10  100-150 50 .  150 To 

Paddy - 3 6 17 2 

C o k e  g ra ins  13 4 5 5 1 

Pulses  . 7 6 - - - 

Sugarcane - - 1 4 5 

Source: Compiled from da ta  r e l a t i n g  to  indiv idual  crops given i n  the  X-S 
r e p o r t s  f o r  se l ec t ed  d i s t r i c t s .  Since the choice of crops was no! 
based with any idea  of g e t t i n g  a represej . ta t ive sample f o r  the coi 
c s  a whole, and s ince no d i s t i n c t i o n  i s  mado between i r r i g a t e d  an4 
unirrigctted crops, t h i k  d i s t r i b u t i o n  is only indica t ive .  



34 While the reasons f o r  these differences are  s t i l l  a matter 

fo r  invest igation,  the f ac t  of such differences should perhaps be 

taken i n t o  account in aqr attempt t o  explain differences in  labour input a 

across regions and farms. The regression was, therefore, re-estimated 

by introducing the proportion of area under paddy, and sugarcane a s  an 

2 
additional explanatory v a r i a b l e ( j 5 h i l e  t h i s  imposes the R (0. 59,  

T 

the crop-pattern variable turns out t o  be not so  s ignif icant  a f t e r a l l ; .  

moreover, i ts  introduction makes a l l  other coefficients  a lso  s t a t i s t i c a l l y  

nowsignificant.  The estimated regression is: 

In t ra -d i s t r i c t  Variations 

35 It i s  impossible t o  do a similar  analysis  of in t ra -d i s t r i c t  

variat ions because (a )  the number of observations available a re  too few; 

. (b) they a r e  averages for  groups of farms ' which are' not Eomogenous e i ther  

i n  terms of the s i z e  or composition and (c)  t a b  information on mechanicel 

power is  not available. For most d i s t r i c t s  we can only f ind out the 

extent t o  which human labour input i s  associated with yields,  bullock 

labour and the r e l a t i v e  costs  of human and animal labour takes individuall j  

The r e s u l t s  (presented i n  Table 0 )  show the following: 
- - 

(1 1 Human labour input and production per hectare a r e  posi t ively 

' aseociated i n  most (1 2 out of 14) d i s t r i c t s  f o r  which data 

a r e  available. The correlat ion is s t a t i s t i c a l l y  s ignif icant  i n  

5 cases, and not sigfiificant i n  the other six.  O f  the three 

d i s t r i c t s  where the corre la t ion is negative, the coefficient  i s  

s ignif icant  only i n  one (&ra t -~u l sa r ) .  





36. The p i c t u r e  i s  such the same when we pool size-classwiee da ta  

f o r  d i f f e r e n t  d i s t r i c t s  or  zones within par t icu la*  d i s t r i c t  s(?s?le  9) 

The i n t e n s i t y  of human labour input  is p o s i t i v e l y  associated 

with yroci~ci ; l - r i ty  i b  5 out* of s i x  cases,  and s i g n i f i c a n t l y  so 

i n  4 of them, a s  wel l  a s  with bul lock labour uee (pos i t ive  i n  

5 cases and s i g n i f i c a n t  i n  3) .  The c o e f f i c i e n t  f o r  r e l a t i v e  

c o s t s  i s  p c s i t i v e  i n  t h r e e  cases  and negat ive i n  three ,  only one 

of tho  former being s i g n i f i c a n t .  

Table 9 Correlat ion c o e f f i c i e n t s  'between Human labour use  
and other  var iab les :  Groups of D i s t r i c t s  (zones) 

Fo .of Co=relstion b,etwaen ' ~ ~ ~ f h g  grid - - - - - - 
Group oSserva t ions  Output/ha B LD/ ha 

Cost of R L 3  
Cost o f  BLD 

Ilote: The cons t i tuent  d i s t r i c t s / zones  of each group a re  the ame a s  
indica ted  i n  Tabla 

37. Multiple r2gression analjrsis ( t h e  r e s u l t s  of which a r e  given be lcv)  

also shows productiox p e r  hec tare  ( x l )  t o  be a  s i g n i f i c a n t  pos i t ive  

influence on labour absorpt ion ( Y )  i n  ha l f  the groups; t he  pos i t ive  
( x  

relat ion betireen human and bullock inbour2/is more universa l  ( the  only - 
exception is West ~ o d a v n r i ) .  Tho r e l c t i v e  cos ts  of human and animal 

power ( x  ) exe r t e  oil s i g n i f i c a n t  negative inf luence on use of human labour 
3 

in two cases;  pos i t ive  i n  two o thers ,  with the  c o e f f i c i e n t s  being 



i n s i g n i f i c a n t  i n  the  remaining .two . The divergent p a t t s r n  'of 

r e l a t i o n  as between the  i n t e r - d i s t r i c t  and i n t r a - ? i s t r i c t  analysis ,  

a s  well  as between d i f f e r e n t  d i s t r i c t  group6 are  pueeling and cannot 

be e a s i l y  >explained. 

~ e l a t i ' o n  between Human and Bullock Labour 

38- 
1 

That high l e v e l s  of human labour use general ly tend t o  go w i t h  

l a r g e r  inputs  of animal labour has been in terpre ted  as evidence of / 
complementakty betwegn the two souroes of energy. b u t  as pointed out ;  

I 
! 

above, the  pos i t ive  co r re la t ion  between the two is ne i the r  universal  nq 

always s ign i f i can t ;  i n  any case i t  c e r t a i n l y  does not  imply t h a t  they: 

used i n  f ixed  proportions. The r a t i o  of human t o  bullock labour i n  fac 

v a r i e s  very much across d i s t r i c t s  and within d i s t r i c t s  (see t a b l e  1 ) .  

The s igni f icance  oZ these va r i a t ions  and the f a c t o r s  responsible  f o r  

them have, however, received hardly a n y d t e n t i o n  i n  the  l i t e r a t u r e .  



39 The d a t a  suggests thn t as the r a t i o  of HLD t o  BLD r i s e s ,  the 

pbsolu.te-quantum .o.F Winan labour input  per hectare  tends t o  be higher 

and . tha t  of .bullock labour t o  be lower: Thus, when we look a t  t h e  

i n t e r - d i s t r i c t  cross-section, HLD and HLD/BLD a r e  found to be pos i t ive ly  

and s i g n i f i c a n t l y  cor re la ted  (#.80**), while the  co r re l a t ion  between 

BLD and HLD/BLD is  negative..anc) s i g n i f i c a n t  ( - 0 . 7 3 " ~ ) .  The p ic ture ,  

as in other  cases ,  is  r a t h e r  confused when we o n s i d e r  t h e  indiv idual  

d i s t r i c t  cross-sectiont Though the  HLD-HLD/BLD c o r r e l a t i o n  is  pos i t ive  

in  a majori ty  of the  d i s t r i c t s  (8 out of 14),  the c o e f f i c i e n t s  are 

s t a t i s t i c a l l y  s i g n i f i c a n t  only i n  three.  I n  6 d i s t r i c t s ,  the  cor re la t ion  

is negative but  s i g n i f i c a n t  only i n  one case. BLD is negat ively associated 

with HLD/BLD i n  13 a s t r i c t s  but  i n  1 2  of them the  cge f f i c i en t s  a r e  not 

s t a t i s t i c a l l y  s ign i f i can t .  However, when we consider groups of d i s t r i c t s ,  

the r e l a t i o n s  a r e  more i n  l i n e  with those found i n  the  i n t e r - d i s t r i c t  

cross-sectf on  a able 10). This is a l s o  t r u e  when we pool the  s ize-  

ciasswise da ta  across  a l l  d i s t r i c t s .  

$0, It would seem, therefore ,  t h a t  the  i n t e n s i f i c a t i o n  of t o t a l  

energy input  ( i n  the  form of .human and arSimal labour taken tog@ e r  

takes p lace  through higher input  of human labour r a t h e r  than of animal 

labour. This could mean t h a t  a s  t h e  i n t e n s i t y  o f  t o t a l  energy input  

r i ses ,  t h e  a d d i t i o n a l  inpu t s  a r e  increasingly concentrated i n  operat icns 

which depend primari ly  on manual labour and where t h e  scope f o r  use of 

animals i s  l imi ted .  However, s ince  the above r e l a t i o n  i s  not universal ,  

and s ince we know t h a t ,  a s  a matter of f a c t ,  severa l  operations permit 

the use of human and animals power i n  varying combinations, i t  i s  a l s o  







43 Our ana lys i s  of v a r i a t i o n s  i n  human labour  use  again provides 

f a i l y  good corroborat ion of our hypothesis though t h e r e  s t i l l  remains 

much scope f o r  r e f  inment . Howeper the  in t ra -d is  t r i c t  c ross  sec t ion  and 

the cross-sect ions f o r  groups of d i s t r i c t s  present  a r a t h e r  d i f f e ren t ,  

and more mixed, p a t t e r n  e spec ia l ly  i n  regard t o  the  r e l a t i o n  between 

human labou: on the  one hand,and bullock labour  and r e l a t i v e  cos t  of 

the two on the  other .  This i s  a l s o  t r u e  of the as so cia tin^ between 

t h e  r a t i o  of human to animsl labour and t h e i r  r e l a t i v e  costs.  It i s  

poss ib le  t h a t  a p a r t  from t h e  l imi ted  nmber  of observations f o r  

indiv idual  d i s t r i c t s a n d  the inabili ty t o  i m l u d e  some of the  explanato 

va r i ab le s  which f i g u r e  i n t b i n t e r - d i s t r i c t  cross-section, the l e v e l  of 

labour use  both i n  absolute  t e r n s  and r e l a t i v e  to  o ther  forms of energy 
a l s o  

within p a r t i c u l a r  t r a c t s  are/influenced by d i f fe rences  i n  the qua l i ty  - 
of land, a v a i l k b i l i t y  of family labour,  access t o  and r e l a t i v e  c o s t  Of 

Gi f feront  ene rgysources  a11 of which nay be sys t ena t i ca l ly  r e l a t e d  t o  
'* 

t h e  s i z e  of holding. These v a r i a t i o n s ,  which g e t  avteraged out t o  a lzrd 

axtent  i n  the  i n t e r - d i s t r i c t  ana lys i s  may be much more important i n  

explaining v a r i a t i o n s  between farms wi th in  p a r t i c u l a r  d i s t r i c t s .  
20 , 

44. Besides the  above, thb following f u r t h e r  genera l  l imi t a t ions  ned 

t o  be  borne i n  mind, F i r s t ,  i t  i s  poss ib le  t h a t  t h e  scope f o r  

s u b s t i t u t i o n  between human and animal power may d i f f e r  s i g n i f i c a n t l y  CTO . 
t o  crop and from one operation t o  aother.  If t h i s  were so, ana lys is  of 

t h e i r  use l e v e l s  aggregated over a l l  operat ions may not  adequately 

capture the  s u b s t i t u t i o n  re la t ionship .  One should analyse the  use 

of human and animal labour  by s p e c i f i c  crops and operations.  



45 We t r i e d  to take t h e  former i n t o  account by ' in t roducing  the 

proportion of paddy and sugarcane (two of the major, labour- intensive 

crops) a s  explanatory var iab les .  But, f o r  reasons mentioned e a r l i e r ,  

t h i s  i s  not  a wholly s a t i s f a c  tory way t o  capture the e f f e c t  of crop- 

pa t t e rn  differexices. Ip any case, t h i s  could not  be done i n  the case 

of i n t r a - d i s t r i c t  cross-sections.  As  f o r  operation-wise labour use,  

tho published da ta  do no t  pcmnit a n .  a n a l y s i s  f o r  crop production 

a s  a whole; but  we s h a l l  attempt such an  ' a5a lys is  f o r  paddy i n  the 

subsequent section. 

46 Socondly "mandays" and "bullok-pair days " may not  be  su f f i c j . cn t ly  

standardibed measures of the  quantum of e f f e c t i v e  energy input i n t o  

a g r i c u l t u r a l  operat ions.  The l a t t e r  depends not only on the time 

spent, bu t  a l s o  on the  body weight and n u t r i t i o n a l  i n t ake  of both 

humans and animalsm2' That there  a r e  s u b s b n t i o l  va r i a t ions  i n  both 

these dimensions across  d i s t r i c t s  i s  a l l  too obvious. Such var ia t fons  

nay a l s o  e x i s t  'wi th in  a d i s t r i c t  a s  bstween any well-to-do and poor 

farmors, e spec ia l ly  i f  thc  l a t t e r  tend t o  be r e l a t i v e l y  undernourisheZ 

and ca r ry  poorer qua l i ty  c a t t l e .  . Thc problem w i l l  be compounded if 

the ex tent  of v a r i n t i o r s  i n  c f foc t ivc  work output per  u n i t  of time V C y i s ~  

systematical ly ,  but no t  uniformly, f o r  the two sources of enorgy as 

between d i s t r i c t s  and c l a s ses  of farmers. There i s  however, no *my of. 

handling t h i s  problem with any of the data sources cur rent ly  ovni lablc .  

I 

47. The t h i r d ,  and perhaps t h e  most important, l i m i t a t i o n  of our 

ana lys i s  is t h a t  va r i a t ions  i n  the  inpu t  of human and mima1 labour 

cannot be annlysed indepeneent l y  of the input  of mechani ca l  polrer - 



espec ia l ly  because t h e  use of machines (mostly i r r i g a t i o n  appliance4 
l 

and t r a c t o r s )  i n  many of the  sample d i s t r i c t s  have reached signified 

l e v e l s .  I n  the i n t e r - d i s t r i c t  cross-section a n a l y s i s  we used tho s 

of machines (converted t o  HP equiva lents )  per  u n i t  of cropped area 

one of t h e  var iable .  However t h i s  is too crude a measure because 

( a )  i t  assumes t h a t  the  average HP $er pumpset o r  t r a c t o r  is unifor 

throughout t h e  country; (b) i t  does not give an accura te  idea  of t h  

degree of u t i l i s a t i o n  of the  machines, which is  the  appropr ia te  ind 

of work done by them; and (c)  i t  f a i l s  t o  d i s t ingu i sh  the  f a c t  that  

d i f f e r e n t  machinery have d i f f e  +ent  e f f e c t s  on the requirement o f  

and animal labour. 

48 The conplexi ty of the  last  mentioned r e l a t i o n  i s  i l l u s t r a t e  

by some apparently odd assoc ia t ions  found i n  our c o r r e l a t i o n  analys' 

For ins tance ,  while both H L D / ~ ~  and B L D / ~ ~  a r e  negat ively associated 

with H L D / ~ ~ *  only t h e  nsociat ion between BLD and "LD i s  statistics 

s i g n i f i c a n t ;  t h i s  suggests t h a t  machines may tend t o  d isp lace  nnima 

more than human labour. But i t  i s  a lso  found t h a t  the   ha is 

i 
s i g n i f i c a n t l y  assoc ia ted  with percentrage area  under wel l  irrigatio 1 
y e t  the  l a t t e r  shows a s t rong negative a s s o c i a t i o n  with R L D / ~ ~  and i 

hardly  any with B L D / ~ ~ .  The reasons seems t o  be t h a t  though well  i 

! 

i r r i g a t i o n  con t r ibu tes  t o  l a r g e r  o v e r a l l  prod.uctivity, i t  is associa 

with crop pa t t e rn  i n  which paddy, a labour in tens ive  crop, i s ' r e l a t i  
t 

l e s s  important. Such i n t e r - r e l a t i o n s  cannot be unravelled without f 

more de ta i l ed  d a t a  and a far l a r g e r  number of sa;.,plz observations t h  

i s  ava i lab le  i n  a  published form. We need t o  go t o  the o r ig ina l  

schdules f o r  each s a m ~ l e  farm f o r  g e t t i n g  the necessary d e t a i l .  We 

in tend  t o  do t h i s  i n  t h e  next phase of work. 



The Use o f  Hired Labour 

49 Though not  s t r i c t l y  germane to  the c e n t r a l  theme of the paper, 

our ana lys is  throws some i n c i d e n t a l  l i g h t  on t h e  use of h i red  human 

labour i n  crop production. The proportion cf hired t o  t o t a l  human 

labour var iea  (see Table 1 ) from around 27 per  cent. i n  h i t s a r /  

Feroepur (1 954-57) t o  85 p e r  cent  i n  Coimbatok (1 910-73). d$ might 

be expected, the amount of h i r ed  hunan labour inpu t  increeses  with 

the ove ra l l  human labour input  (cc + 0.82**). Both t o t e l  and hired 

human labour  inpu ts a r e  posi  t i v e  l y  assoc ia ted  with produc t i o n  per  

hectare, bu:, the a s soc iz t ion  between h i red  labour and product iv i ty  i s  

much s t ronger  (+0.55**); a l s o  tho proport ion of hired labour t o  

t o t a l  labour shows a pos i t ive ,  and s t a t i s t i c a l l y  s i g n i f i c a n t ,  assoc ia t ion  

with product iv i ty  (+0.64**). I n  o t h e r  words, areas with higher produc ti- 

v i ty  use more h i r ed  labour pe r  hec ta re  not  only i n  absolute  tsrms, b u t '  

also as a proportion of t o t a l  labour  input.  Again while both t o t a l  

and h i red  human labour m e  negat ively associ2ted wlth the  l e v e l  of 

animal labour input ,  t he  hired human - animal labour r e l a t i o n  i s  much 

more pronouncod ( -0.44**) a n d ,  un l ike  n i  t h  t o t a l  human labour (-0.21 ) 

s t a t i s t i c a l l y  s i g n i f i c a n t ,  

53 The s igni f icance  of these assoc ia t ions ,  much l e s s  the 

casual l i n k s  between the  co r re l a t ed  var iab les ,  a r e  f a r  from obvious. 

Tho i n t e r - d i s t r i c t  cross-section da ta  show n s t rong p o s i t i v e  r e l a t i o n  

bvtween output pe r  hkctara m d  output per human labour day ( + 0.75**). 

The f a c t  t h a t  the  product iv i ty  and proport ion of h i r ed  lsbour a r e  

pos i t ive ly  assoc ia ted  suggests  t h a t  tho incidence of landlossness   ten?^ 

t o  r i s e  a s  we move fron! low t o  high product iv i ty  regions.  ( ~ o e s  t h i s  ' 





52 A l l  t h i s  is  admittedly r e t h e r  specul0fte.  It does not take i t i t i ;  

account t h e  behaviour of  p a r t i c i p a t i o n  rate of c u l t i v a t i n g  and wwe 

labour families; the r e l a t i v e  ' in tons i t ie  t of employment d the  two 

categories .of  workers, the na ture  and sca le  of a c t i v i t i e s  other  than 

-crop product ion and tho use of power i n  forme o ther  than human and 
- .. . 
animal labour. But the surpr is ingly  coqsis  t e n t  p a t t e r n s  revealed by 

. . - .  . 

the data warrant much c lose r  study, 

Product iv i tv  and Labour Use: Paddy 

53 Data r e l a t i n g  t o  a v e n g e  y ie lds ,  i n  input  of manures and 
D .  

f e r t i l i s e r s ,  as well  as of human and animal labour and t h e i r  ro la t ivc .  . 

uni t  c o s t s  i n  r e spec t  of paddy f o r  12  d i s t r i c t s  a r e  presented i n  

Table 11 . 





In an e f f o r t  t o  enlarge t h e  number of sample observations f o r  ana lys i s ,  

we have taken, wherever possible ,  d a t a  f o r  d i f f e r e n t  reasons and 

v a r i e t i e s  within each d i s t r i c t .  While t h i s  near ly  doubles the  numbcr 

of sample observations overa l l ,  t h o  i.:. ;;. aase is  not  uniformly 

dis t r ibuted between d i s t r i c t s :  The u j o r  p a r t  of i t  i s  concentrated 

in  Tanjore (4)  and W.Godavari (3). Moreover, compared t o  t h e  da ta  f o r  

all crops, t h e  paddy sample i s  much l e s s  representa t ive  of t h e  d iverse  . 
conditions under which i t  is grown: I n  a majori ty  c f  cases, the 

data r e l a t e  t o  i r r i g a t e d  paddy; a few r e l a t e  t o  ra infed  cu l t iva t ion ;  

while o the r s  give an average f o r  i r r g a t e d  and rainfed crops. The 

pooled da ta  f o r  aasons/aones & t h i n  ? a r t i c u l a r  d i s t r i c t s  - and t h i s  . 
was poss ib le  only i n  f o u r  cases  namely, Tanjore (seasons),  Surat-Bulsar 

(zones) and Vest Godaveri (zones and seasons) - a r e  perhapi more 

re l iab le  i n  t h a t  they r e l a t o  t o  regions which a r e  r a t h e r  more homogeneoas 

i n  terms of agro-climatic conditions.  I n  evaluat ing r e s u l t s  of our  

analysis and .tho conclusions drawn from them ,the poss ib le  d i s t r o r t i o n s  

introduced by t h e  above f ab to r s  need t o  be cons tant ly  kept i n  view. 

Relation between Yield and Phvsical-  f a c t o r s  : 

54. Sinco t h e  ex ten t  of d ispers ion  .of the values r e l a t i n g  to  the  

,proportion of a r e a  i r r i g a t e d  i s  q u i t e  m a l l  in .  t he  sample data  and since 

in the  few d i s t r i c t s  (zones),  where the  i n t e n s i t y  of i r r i g a t i o n  

evidently v a r i e s  wi th in  the  sample, the  data  on the  proportion of paddy 

area under i r r i g a t i o n  i n  d i f f e r e n t  s ize-class  of holdings a r e  no t  

available, i t  is  no t  poss ib le  t o  t e s t  t h e  i r r iga t ion-y ie ld  associat ion 

from the sample data. 



55. Average paddy y i e l d a c r o s s  d i s t r i c t s f show a high and s ignif icaq 

p o s i t i v e  c o r r e l a t i o n  with  t h e  i n t e n s i t y  of f e r t i l i s a t i o n  (measurel by 

t h e  quantum of p la l t  n u t r i c k s  per hec t a re  i n  t h e  form of both mennres r 

f e r t i l i s e r s )  . About 50 pe r  c m t  of t h e  v a r i a t i o n  i n  pad" y i e l d s  i n  I 
i n t e r - d i s t r i c t  cross-see' t ion seem t o  be aocountable by t h i s  f a c t o r  

alone.  But t h i s  is n o t  tHa case  whenw consider the v a r i a t i o n s  w i t h i  

d i s t r i i t s :  Of the 16  seasons and zones f o r  which r e l evan t  d a t a  a r e  

ava i l ab l e ,  t h e  c o r r e l a t i o n  between paddy y i e l d  and expenditure on 

manures and f e r t i l i s e r s  per  u n i t  a r e a  has a  pos i t i ve  s i g n  i n  9 cases,. 

bu t  of these only 3 a r e  s t a t i s t i c a l l y  s i g n i f i c a n t .  The pooled d a t a  f 

d i f f e r e n t  zones/seasons w i t h i n  the %rme J i s t r i c t s  shows a p o s i t i v e  and, 

s i g n i f i c a n t  r e l a t i o n  between y i e l d s  and f e r t i l i s a t i o n  i n  Tanjavur and 
I 

Surat-Bulsar; t h e  r e l a t i o n  is p o s i t i v e  and non-signif icant  i n  West 
1 

Godavari and negat ive and non-signi f i c a n t  i n  Coimbatore. The weaknee I 
I 

of t he  a s soc i a t ion  between f e r t i l i s a t i o n  and  y i e l d s  wi th in  d i s t r i c t s  1 
contrary t o  expectation.  It is  d i f f i c u l t  t o  say whether t h i s  is an 

accu ra t e  r e f l e c t i o n  of r e a l i t y  o r  i s  the r e s u J t  of l ack  of  homogenieq . . - .  I - 
tho sample i n  r e spec t  of the  r e l e v a n t  phys ica l  f a c t o r s  which have a  

bear ing on f e r t i l i s e r  response. 2 3 

56. I n  any event t he  da ta  are c l e a r l y  inadequate f o r  a s a t i s f a c t o  4 
I 

t e s t  of t he  importance of t h e  physical-biological  f a c t o r s  i n  determid 

paddy y ie ld .  Ws have been unabls t o  cap ture  no t  only t h e  va r i a t i ons  i 

i r r i g a t i o n  and the i n t e n s i t y  an2 d i s t r i b u t i o n  o f  r a i n f a l l ,  bu t  a l s o  

* Throughout t h e  subsequent d i scuss ion  ' d i s t r i c t s '  o r  " i n t e r d i s t r i c t  
c ros s  sect ion" r e f e r  t o  observat ions  f o r  zones and seasons wi th in  
each d i s t r i c t  a l so .  



other  f a c t o r s  l i k e  the  v a r i e t y  of seed used, d r 3 i n q p , c o n d i t i o n s ,  

a v a i l a b i l i t y  of s u n l i g h t ,  and du ra t i on  of t he  crop. ,These l a t t e r  

s e t  of f n c t o r s ,  which are knowrito s i g n i f i c a n t l y  a f f e c t  paddy 

y ie lds ,  a r e  h igh ly  v s r i a b l e  ac ros s  r eg ions  snd , in  some cases ,  a l s o  

across  farms. The r e l a v s n t  i n f o r n s t i o n  regarding them does not 

seem t o  ba a v s i l s b l c  even i n  the d a t a i l e d  schedc les  r e l a t i n g  t o  

ine iv idua l  sample farms' covered by t h e  F2lS. The c o s t  of Cu l t i va t i on  

~ t u d i & ~ '  and t he  S a r q l e  Surveys of High Yielding V a r i e t i e s  con6uct:i 

by t h e  I n s t i t u t e  o f  Agr i cd l t u r a l  ~ e s e n r c h  ~ t a ' i i s t i c s * ~  (IARs) do 

c o l l e c t  such d a t a  and should ps rmi t  a much more s a t i s f a c t o r y  a n a l j ~ s i  t 

of these  r e l a t i o n s h i p s ,  

Var ia t ions  i n  Human h b o u r  i npu t s  : 

57. The i n p u t  o f  human labour  f o r  paddy c u l t i v a t i o n  i n  t h e  s e l e c t e d  

d i s t r i c t s  ranges  from mound 65 aandays Far hec t a r e  f o r  r s i n f ed ,  

l a t e  v a r i e t i e s  i n  Deoria t o  over 170 mnnclays f o r  t h e  c rop  irriga5ec' 

by wel l s  i n  Coimbatore. Thcrc i s  a s i g n i f i c a n t  p o s i t i v e  c o r r e l s t i o c  
. . 

(see Table 12) batween Z;k.e' i n t e .  si t y  o  < hman  labour  on t h e  one han!! 

y i z ld s  per  ha -rnd ~ ~ ~ l / h i r ,  r,cross t h o  , ! i c t r i c t s .  The corycl- r t ion wit:. 

the rs1:l t ivo c o s t  of hunzn nnj. bu l lock  l ~ b o u r  i s  s l s o  p o t ~ i t i v c  

but weak. For i n 6 i v i d u a l  distr icts /zones/sensor~s a l s o  hcman l ~ S ? ~ . c -  

input is i n  gene ra l  p o s i t i v e l y  a v s o c i ~ t e 2  with y i e l d s  ~ n c !  t he  use  of 

mimal labour ,  but i n  a major i ty  of c a se s  t he  c o e f f i c i e n t s  a r c  not  

s t a t  i s t i c s l i g  sitpi f i c a n t  . Pool ing si z ~ - c l c i s s  wise data r o r  seasonc; 

zones, which wzs pos s ib l e  i n  f o a r  c a se s ,  shows 2 similar p i c t u r e  t o  t h e  

i n t c r - : i s t r i c t  c r o s s  s e c t i m  excep t  i h  Coinbntore uhcrc HLY w-ts 7 
I 

weak nega t ive  r e l a t i o n  t o  g i c l 4  mi t o  c o s t  of HLD/BLD 



:ml Yo3 t ' Goilrvari 

i s  negative (again 

r e l a t i o n s  v a r i e s  a 

where HLD - BLD co r re l a t ion  ' 

not s i g n i f i c a n t l y ) .  That the s t rength  of these 

g rea t  dea l  even within the  same C i s t r i c t  ns .betwee.? 

seasons and v a r i e t i e s  (cog. ~ h a n j a v u r )  o r  the  scurco of i r r i g a t i o n  

(coimbatore) poin ts  t o  t h e  complexity of the r e l a t i o n s  involved 

Table 12: Relat ion between iluman Labour I n ~ u t  and 
Selected Variables: Pa6dg 

Corre! a t j o n  coef f 
Crop Catpu t 

I n t e r  - . . .,.. Distr ic t-  Cross Sect ion 

I n d i v i h r l l  D i s t r i c t . .  . - 

Ssmbalpur 
S w a t  Bulsar  
De o r  i a  
Tan javur 

Cuddnppah 
Coimbatore 

Mumf a m a g a r  
Feroeepur 
Cut tack  

Grounod Data 

Tcn j avur 

Aman 
AUS 

F i r s t  
F i r s t  
Second 

~ a r  l y / ~ a  t e 
1 
2 
3 
5 

Canals 
Wells 

2 zones 
2 seasons 
Kuruvzi 
Samba 
Thaladi 

Coimbatore Canal & Wells - 0.27 

Surat  Bulsar 4 zones + 0.69** 

+043? 

N A 
Nai 
x& 
IL 
iL'i 
Nd 
Ni i  

-0.26 
133 
llli 
N A 
r r i~  

-0.66 
PJ A 
N A 
N4 
1 s  
?$A 

+O.?l 

4.20 

-0 27 

- 0 ..I5 



58. The correlation between ! m u  kbour  input ar.2. i t s  uni t  co3t 

re la t ive  t o  thfik of allif-al labo-rn presaits a nixed pattern: 21 t he  

i n t e r d i s t r i c t  cross-section, they a r c  posikively correlated and siggi- 

ficantly so. For zrouped data t h e  coeff icients  a r e  positive in two 

cases, and negative i-a two others;  all but m e  (i.1 Coir.~lxltoro, where 

the coefficier-t i s  negative ) a r e  not s i ~ m i f i c a n t  . 
5 ,  On the s t r e q t h  of thcse total correlation cooffici  ~ n t s  it 

of y ie ld ,  as of a n i d  1n7xur q u t .  The. relatioli of h ~ : ~  labom 

x t t h e  r e l a t ive  cost  of the  two sources o; pmer  i s  ever. l o s s  clear.  - 
Multiple rsgression of  IILD on the t h e e  explamtoly variables broadly 

c o n f i n s  this : In tho intor-c ' istrict  cross-section, and the ? o o l d  

data  f o r  three  of the four  d i s t r i c t s  malysed, the coefficient f o r  

yield i s  posi t ive and hi$il.y s k i f  icant  ; t!u coef f i c imt  f o r  bullock 

labow i s  a lso  posi t ive i n  all cases, but is s iL$f ican t  only in  4x10. 

In both respects the  re la t ions  f d l o w  a -%tern sirliZar t o  that observe 

for  all crops. But unlilre in the  latter, ami contrary to expectation, 

there seam to be a tenr'.ency, though not clwzys significant, f o r  

i:mre h u a n  labour t o  be usor2 evon when it i s  !!ore expensive r e l a t ive  

to -1 labour. If 9.e season-wise data by s i m  classes f o r  all 

four d i s t r i c t s  a r e  poolec, t he  r e su l t s  a r c  mrkeclly diff went  : ~~e 

the quantu-.~ of hmrm labour input i s  a strongly increasing function 

of nllii.d labour, +,he coefficient f o r  yields per  huctare becones 

weakly negative. b reover ,  unlike i n  the inrliviciual t l i s t r i c t  

cross-sections, the  p o l d  data 3 b w  t h a t  a s  the  cost of I I U T : ~  

labour r e l a t ive  tc ani-zal power r i s e s  t l a r e  i s  a t e n d m y  (not al-- 
wcys s ip i f  icCmt 

her tha quanturl of h u m  labour input tx fa l l .  One is  l e f t  m t h r  
I 

p u z d ~ d  by t l l o s ~  6ispamte results.  



Y = tEQha, x = yielcl/he, x = BIDJhct, axicl 5 = cost of -HID/ 
1 2 

cost of BLD. 

)!ate: - F5i;pres in brackets before Y refer to the nu;:oer of ohsenrations 
i n  each case; those i n  brackets below each regression coefficicnt1 
gives i t s  'TI values. 

60. !be proportion liired t o  total,hu.lan bbcur input ir, paddy cultivatid 

varies fron arcun.1 78 p= c a t  for  t!lc aus crop ir Hoo.;l.lly to aroW 10 

p r c e n t  in Coirlbbre, -ji?vur and parts of West Qr'avari . 90th i n  

the inter-distr ict  cross-section anc? the poo ld  & k t  fo r  the L. Pis.tricts' 
(x, 

*e use of hired labour irlcreclsoo w i d 1  per  hectare yi@lcM, the increase .. - 

be% substantially hi.-fi@r than fo r  t o t a l  labour input. The l a t t e r  

$eld . However t h i s  rslaticnshi? is  not os :xrlceZ in inilivichral dis- 

t r i c t s .  The coefficient i s  s i , ~ i f i c m t  anc! positive only in one case 
t 

(T1'lanjam.r). k s i n  while the h-ter-clis t r i c t  and pooled i n t r a d i s t r i c t  

class-secticn show a tendency f o r  Idred l&m la:2our t o  r i se  with bullock 
(x2 1, 

labour 1130 1 :he relation i s  less  s t r i k h ~  and consistent i n  t?m' intra- 

6 i s t r i c t  cross-section taken inc1ividmll.y. In a l l  cases tho use of 



hirod hunan labour (Y) incroascs cnrm ae  the m h t i v o  cost of h w  

&rat-Bulsar Y = I&.% + 0.01%, + 0 . 5 1 9  + 3.25?* x2 = 0 . 0  
(-3.10) (1.70) (3.64) (4.63) 

-2 West G o d a ~ r i  Y = 24..17 - 0.004~ AL = 0,137 
(2.35 ) ( 0 . ~ ~ 5  1' (1 .@I 

.#, 2 
Than j a m  Y = 1.W? + @ . 0 2 0 ~ ~ +  0.0- + 3.2535 rL = 0.73 

( 0 . m )  (3.264) (0.714) (4.562 
2 Cobbtcmo Y = 59.21 - o.&& + ~ ~ 3 8 % ~  + rC = 0.$1 

0 . 1  - 1  ( 1 . 5 4 4 )  (7.8603 

61. -s i n  tho caso of a3.l crops, thc. ra t io  of HLD to  TJLS mrios 

tho ra t ios  of hum?? -1 a n i d  laaur; tho c ~ o f f i c i m t  sips f o r  tho 

i n  thrco 3 i ~ ; t r i c t s  arc y i u l d  positivir, bub si,-fiat only  in b o  

cnsos. Ibrovcr, in n l l  cases t!lc association b ~ t W u a  tlu lbml of 

anln;ll lubour am: t ho  ra t io  of !lu;.nn t o  nni7al labur is stmngly 

negative. This would s w 1  t o  euigi;st t,nt c. lli$isr rat io of h m n  t o  

&.d labour m y  (fo with X#ar o r  lwcr cbsoluto lwo l  of h m  

labour input por hoctarc., but t:w fomdr al. mst imrsriably .;oos wi 

a U o r  abaolutc input of mi:rl labour (T~LLC 13 ). 

mic 13. - 
;&at5 on %twoon HLa/EILZj md t h d r  relative; co& 



62. Across G s t r i c t s  tho vnri?tions i n  HIQ/BI3 m t i o  f o r  padty 

scjms t o  be sonewhat mrc smsi t ivo t o  tho  rok t ivu  cost of tllu 

two sources of powor t-r, i n  t he  case of a l l  crops: lrkon we considar 

the  'poolad intxz-distfict cross-soction , tho corrolatim betwoen 

WBU) and thir rclativti costs Ixve ti- mpucted negative sign in 

a l l  thrco msos, ht the c ~ . ~ t ' f i c i e n t  i s  s ta t i s t i ca l ly  significant 

only in ono so. 

63. In sun, our analysis socm t o  corroborate the Ishikawa hypothesid 

tht in gonc:rd the; inbnsity of I;w:an lcbour i n p t  tmds t o  rSse as 

yictlds per h ~ t a r o  i nc ra sos ,  But.the 2-alation docs not hold. i n  all 

cases, nor i a  it always as s t m n , ~  as ole ni$t ~ x p c t .  bJC h v e  f'oih.ldi 

tlmt tho relation s e , a s  t o  hold better  w h e n  we consicbr inter- 

d i s t r i c t  variations khan variations wttllin d i s t r i c t s ,  proh51y f o r  

tho a r l o  reasons as indicated i n  tha discussion o f .  the results f o r  

all crops. It is also possible that  there aro stjstemtic differonce$ 

i n  labour rcquirownt f o r  diffcront varict ios of ~ d ? . y ,  slle! f o r  

diff oront secsons . Furthcrnora, thit r a t i o n  batc~eun .h=n and 

a n i ~  polqer do not wax t~ folloir any consistent pattom: d nor0 

~ ~ t - j s f a c t o r y  a m i s  of tl-a r?.!.ctcmimnts of hsmn labour uso, and 

'explanations fo r  soae appivntly ?uz-;Linq resul+Js, w i l l  b e  to 

fams, tdckq explicit cogxisnnco of tho -;so an6 dffoct of Ziffomnt 



AnaLvsis of !lur..rar, and c?ri;.~l labour irse by onerati= 

6 .  Wlile ::mst of these variables cannot be iricorjmnted t::e 

present analysis, it i e  possible +a ex,i.&ne tlle e x t e ~ t  to which the  

overall intcnsii-y of ! z u n  use i s  the r e s d t  of syste-atic 

differences i n  the use of hur.liu? ari cni-SL I n b u r  in cliffemnt 

operations. T-'lc 2ata rep l .c lh .y  the &i.,-tributiofi f 11u;'un m 3  bullock 

labour by differofit opersticns i n  the sc!.@e c!i.stricts a rb  prc;smtIx:. 

i n  Table 14 (Table 1 ~ )  

preparation and in h a r v c s ~ ~ / t h r e s h i r q ,  t!my!l the ?.elat ive ?roportio.;. 

of am- clap spent on t i r s e  mric;  a ~ l r e e t  dead. I b d l y  cny mind. 

sower i s  used i n  other opra t ions .  

66. Tlle extent of vakiations acmss  c2istricts ao well a s  within 

districts (Table 15 ) i n  tilo input of hwm labour per l~ectare i s  

ffrritly low h-jt'-~ in +mv~stiri.~t:nw!lin3 and i n  lan?. 

preparation and sowing. The c o e f f i c i s t s  of variation fo r  these 

tcro. se ts  opmtions taken together are ,  however, lower than w!xm takes 

individually: It is  suspected t h a t  t h i s  say be due a t  l eas t  in  

par t  to the lack of r i ~ o m u o  definition of ffie conponents of each 

of these operations. In a l l  other operations, the IlWm k b u r  

inpyt per hectare i s  h i ~ h l y  mriable.  



&n&m North 14.8 8.3' 
14.5 

!ionc;Iqm South 24.1 26.8 0.1 1.5 6 23.7 11.3 
. 24.3 0.1 5.2 





t ions  mry a g rea t  c 'zd not only across districP.3 but w i t 3 i r .  

ciistricto. The uso of ani!.als for oLller operations is not mivorscl :  

L.ihur, while others usc it .i!r co:.bination with mi:-als. ' h e  varia- 

t ions i n  the ra t io  of the two SCUTCCS C?t' power. i n  t!xse opsi-ation s 

. The coaff ic ia l t  cf (mriztion i n  biil.oc!r labour per h-?.ectc.rc f o r  

Icnc? pre;?amJ;icn (both acrons d i s t r i c t s  ant': vitl-dn :Listrict,s ) i s  i n  

Factors c o n t r i h t i n x  to variat i=ls  -in ovcrc.ll lajour use - : 

69. Befcre anzlysir:: t:w f i c t o r s  mdorlyin:.; varirrtions i n  .labour 

uso i n  specif ic  opsmtions, it :;?y bo usefW. to know how i:iucl1 



53 
Table 15 

Prep- Sow- b l a r ~ u r -  Irri- liiter- I3v.m-Thre-. Other To:c ?- 
ration i n s  gation c d -  sting s!iirq 

turs 

Avernws f o r  24 
districts -- 
Eu.m labour/ha : 

Taniavur 

HLQ'ha. Average 

CV 

West Go&mri --- 
HQ/ha. i m a g e  

CV = Coefficient of 'Jnriatior.. 
* Fi3.m~ arc per acre. h a i l  ot!xr cases thoy arc3 pijr 

l l ~ c t a r ~  . 



and upward of 70 p a  cent i n  t h e  ccse of S~mt..Bd.~sar, Tanjam 

nn2 &st Gcdav nzi is  clue t o  difi'orcnces in t h e  volrnies, i . c?. , 

t c d  by r?iffurcwx:s ncrorco IWJS (i.e.,  between opemtior.3) i s  

negli,*ble, and arc ~enerc11y nuch s m l l c r  t k n  L k  veriance clue 

Vtrriatiolx of h ? x m r r e  i n  d i f fe rent  orciat ions:  

70. For amlyxin: t!m op-nt ion- ;~ i  sc variet icno in labour use, wc 

k v c  gr~upcd  the operations in to  tk f ollari&; cntet;ories : (1 ) lnnd 

preparation; ( 2 )  Loncl preparction arc? sow in^, (3 ) -anurinj, irrip- 

t i o n  ar_d intsr-c~iLtLlre, ( 4 )  harvesting an6 t!iroslhz anc? (5 ) hr- 

vostin.2, t h r e s l w  and ot!lers. 



Luld Prmaration 

T-his covers a variety of ~ c t i v i t i e s  such hs ploq:lm:, levellint; 

'and bunding, Tkn, totzl. snerLT input required f o r  tlxis se t  of  opem- 

.tions w i l l  vary dependin? on the x&rtive importance of these coapo- 

nents (wl~ich i n  part is a function cf agro-cli-atic conditions ), athe 

nunber of t i a s  each opra t ion  i s  dom, es well a s  ?hysical conditions 

of the s o i l  ( i t s  i?ardness and depth). The wrtent 02 11umn labour input 

w i l l  depend on t l ~  q~knturz of a n i m l  and nechanical energy used, 

which in turn i s  a f ~ ~ c t i o n  of the i r  relative costs. But we c'.o not 

know how precisely these elei.:ents affect tile t o t a l  mer= i n p t  in to  . 
these opemtions to be able t o  specify the f-mctional rdations.%ps. 

nation in the bcdy of data uced f c r  the present nria l js i s  to take thc::~ 

into account. !I?ie oiay tleri~ we m' Co new i s to see whet!im the jn>ut 

of hm.m Wlour in Innrl prqxmticn boars any systarntic relation t o  

bullock labour. 

Tl* results,  sm.lr.nrir>ed ir Table 1'7, show -the fcilowirq : 

(1) Contrary t o  w-hat w e  i:li,:ht e q a c t  on the basis o: casual o b s e l ~  

vation, there i s  no s t r i c t  conplenen-tarity betwoen 11ur.an anC ':ullock 

labour even i n  Land prope.mticn. Thc mtio of hwan t o  bullock 

labour r q e  fron l e s s  t k . n  unity t o  w e r  2 in tke  i ~ t e r - d i s t k c t  

cross-secticn; the ranp i s  even wiclor within d i s t r i c t s  for  which 

we have Catu . 



irelation between h~..l;ln-&hour use in n r e ~ - i r d m y  
and Sowin.: cncl rela>& vnriables 

,,---....- u--------o------------.--"------m------..-- --ma-------- 

Corr;;lation C o c f i c i q t s  bctwcm - . - - -  .---- 

HLD IiLD I - Hi3- H.LD/ELil HLD BID 
-17LD/ F'LD BLD Cost of Cost of yieP. y i d d  
BIl) yiold. HVBL 3UdRID 

h t e r - d i s t i i c t  
cro ss-section 



(2) There i s  a h i &  pos i t ive  c o r r e l e t i m  3ctween human and 

bullock labour i n  land ? r e p r a t  ion, across the s m p l e  d i s t r i z t  s 

and wi th in  Tanjavur; the msoc ia t iou  Is m t  s i g n i f i c c n t  i n  Surat- 

Buls ar and IJov t Godhavrzri. 

( 3) I n  genera l  i t  vould :3em t h a t ,  ;za i n  t h e  case of d l  crop3 

end a g ~ r e g a t e  labour use, huum labour ingut f o r  land preparation ic 

11addy tends t o  be hi:;her .as t he  raltio of  TILD t o  SLD r i aco ,  but the  

r e l a t i o n  i s  not always si,@Picmt. 

( 3 )  Thare i s  no c l e a r  or  cons is tent  r e l a t i o n  bettreen the 

r e l a t i v e  cos t s  of hui~an c?n3 51:llocl: labour an8 the  r a t i o s  of these 

two in-pts i n  lcmd p rcpa t ion .  !?kc r c l a t f o n  is posi t ive  air! si@-fi- 

cant  i n  ttlo i n t o r - d i s t r i c t  cross-zection, and wed: i n  Surcf 

a a l s a r ,  and negative and n u n - a i p i f i c m t  i n  Tnnjavur. Only i n  :?cot 

Godh~ver i  does i t  conforn t o  cx:jectatioi~s bf a necative re la t ion .  

ITowever oincc t h i s  docn not t c k e  i;:to .3cco:.mt; the use of n s h i n e r j ,  

irhich is  bou.nd t o  a f f e c t  both kuxn an4 m i s n l  l c b o ~ r  in?uts,  the 

r e s u l t s  renain inajncluoive . 
( 5 )  The i n t e n s i t y  of h u , w  laSour use i n  land pro i~ara t ion  soc r~s  

t o  be pos i t ive ly  a s s o c i ~ t c d  t r i t l z  y i e l d  of 2cddy i n  a11 cmos  though 

71. The 3LD-yielc! relrrt ion, 310-mvcr, shows a f ixed  pattern: 

the associct ion i3 ;>ositivc i n  2 czacs ( s i g n i f i c c n t  i n  ~lmjzvur) 

an& ne,yztivo i n  2 o t l ~ c r s  ( s i f l l i r i c m t  i n  L'est ~o?hovcr i ) .  And it  

would seen t h a t  i n  sonc cases r.t l e s t  the h iehcr  the  r c t i o  of human 



t o  aninol  labour ,  t he  hie;her tend t o  be the  yield.  I f  our concei>t 

of the de tern inants  of crop y i e l d s  i s  cor rec t ,  these asaociat ions 

vrould seen t o  bo essent i ; r l ly  s t a t i s t i c a l  a d  not  ' indic?,-tive of a 

casua l  rolc't; ion. 

72. Apwt f r o 3  thc f m t  t h z t  t h e  coe f f i c i en t s  a r e  not 3.1~ays 

s t r t i n t i c n l l y  s i@tLf icaut ,  i t  is  probable t h a t  the t m t i s t i c a l  nsso- 

c i a t i o n o  nro r e f l e c t i v e  of 2oro f m d w c n t s l  2hysicnl fcc tora  ouch as 

d i f  f ercnccs i n  the  phys ica l -c l ina t ic  cocdi t ions ,deternining tho yield 

p o t e n t i a l  of paddy acr03s ref;ions mil oven wi t? .~ in  re,;ions. I n  ather 

words regions pad f-3 with b e t t e r  qua l i ty  l a n d  ( i n  t c m s  of d e ~ t h  

nnd t ex tu re ,  of s o i l ,  no is turo  conCitionf csld d r a i n ~ ~ o )  z r o  capable 

of producinc nore cmcZ therefore n&.os i t  worth~rhi le  f ~ r  f n m o r s  t o  31 

g r e a t e r  e f f o r t  i n  l=d p r e 2 ~ r a l i o n .  The r.zther nixed p ic turc  of ass4 

c i a t i o n  between ( a) h m a  ;.nC m i r m l  labour,  and ( h) t h e i r  r e l a t i v e  

:,roportion on tlie one 1l:~iB y i e l d  on thc  ot'ler, underlines tho 

c m ~ l o x i t y  of the ro ln t iono i l~volved and, of coumc, tho nocossi ty  

t o  e x > l i c i t l y  incor;,orato , r o c h i ~ i c ~ l  povrcr i n  the  analysis .  

Land s r w t l r a C i m  ail.:! m r r i ? . ~  

73. U n l j k c  laad p o p z a t i o n ,  bullocks z r e  not  used t o  .my signi- 

f i c n n t  extent  i n  sowin;:; i t  i3 dono ~ r e d o n i n n n t l y  >y nanud labour.  

Tho l~untm labour input  fo r  sowing is li icoly t o  be nuch h i s h e r  when 

2 d d y  i s  t r ~ m p l n n t c d ,  thtr;: b n  i t  i a  brondcmt. The differencos 

would bc mcentuated il, z l o n ~  iJith t r o m s p l a n t i n ~ ,  f n r n e r ~  ?lSo pay 

g r e a t e r  a t t e n t i o n  t o  tho g r iqo r  rr l i&ment  of t h c  rows 2nd t o  spacing 



bottieen i>lants. As wit ! i  the  i n t e n s i t y  of 1,md pmparat ion,  the  

choice of sowing Sechnique is s l s o  l i k l y  50 be influenced by the  

cgro-clinntic and s o i l  condi t ions vhich have 2 sr? jo r  bearing on poteil- 

t i n 1  yiclda.  3nt  it i n  co5 ~ o o s i b l c  t o  s y z t e n s t i c a l l y  ve r i fy  any 

of these l~ypo thcs i s  with tho PHs data. Given the  ~ o n s i b i l i t y  of nin- 

c l a s s i f i c a t i o n  of l c b u r  use 2s 3ekreon y rep t ra t ion  cnd sowing, we cnly 

exanined the  v:.ri:.tion i n  the use of h m m  cad m i n a l  labour i n  the  

two o p r a t i o n s  tdcon t ~ ~ x t h e r ,  Thc r e s u l t s  35 r.xd l m g e  corroborats  

those r o l ~ . t i n g  t o  l m d  prepmation tdccn by i t s e l f  .( Table 17) 

74. N1 thcoe opora t iom , C X C ~ ~ I ~  i r r i s a t i o n ,  a ro  nlnodt e x c l u s i ~ e l ~  

c a r r i e d  out by h u ~ n n  ln3our. Thc l d o u r  input f o r  3-murin;.: w i l l  

dcpend on t3c v o l w e  of nz te r i f i l  ailplied r?t!ier :!-an on the qunntm 

of p l c n t  n u t r i e n t s  ?;L~ylicd bccnnsc of I,?rp vmiation:: in the  nutriC-11; 

content per  xxit volurw o f  d i f f  e rcn t  f c r t i l i s i n ~  n r . t c r i d s .  In gener.21 

nince thc  n u t r i e n t  c3ntent of o r g m i c  m m u m  i s  vary l m ,  one would 

ex7ect the  l .dmur use i n  th in  operat ion t o  he detcrnined ~ r i n m i l y  

by the q : ~ m t m  of  bi~llzy €?r,: v:rd x m r c  ?.?.>lied. Tho labour input  

f o r  i r r i z a t i o n  is l i a b l e  t o  lLar?p v m i ~ t i o n a  depcnding rn i t  doer 

water  f r o 2  ~ v e l l s )  .-,rrl the technique ( t h ?  labour requirencnts  pe r  unic 

w r t c r  applied i s  n w h  l e s s  f o r  fmmo u3in,- p q ~ s e t s  md tube wells  

t han  those uoing bulloclcs opcrntcd o r  n m u d  ~ r a t c r  l i f t i n ;  devices). 

Labour input  i n  in t e r - c*d tu re  i a  n d i r e c t  xcasure of tine i n t e n s i t y  

of oreediilg c f f  o r t ,  thou&* ths use af Sul loc!~  o r  trx t o r  operated 



weeding equipnent , and/or clionicals, could a f f e c t  t h c  cx tent  of 

hunm l rbour  input  ycr trecclin~ o p e r ~ t i o a .  

75. Again, 1cck of ilda prccludea Cily m,dys ia  of the r e l a t i v e  

inyortcrncc of t h e  zb3ve fcwtora i n  cx;>lcining t h e  obsemrcd ver ir t ic~  

i n  t h e  hu:.lra lzbour  input  i n  t h e m  o;lerntione. 13ut s incc  n l l  theoe: 

oporntiona xre rel.%ttcd t o  physical  i n s u t s  and t h e i r  efficiency,'  vhil 

toge ther  havo r; crucir.1 bcnriii.rf 03 cvcllturl  c ror  y i e lds ,  one r.ioulC 

C X ~ I C C ~  n pos i t ive  ~ ? n s o c i ~ t i o n  bctriccn t h e  i n t e x i t y  ~f labour input' 

i n  these q1ernt ion3 md y i e l d s .  

76. Our analys is ,  hoi.revcr, ; ~ h 0 ~ 3  t l ~ a t :  ( ::) Thc i n t e n s i t y  of lnbdi 

i n i m t  i n  n r ? a u r i n ~  i s  positively z3socfitccl with y i e l d s  i n  3 cnsos 

( t h e ' c o e f f i c i c n t  Leinc s i p i f i c , m t  i n  2), rrhilc i n  onc t h e  'associa- 

t i o a  i s  wcdcl.; neg.ztivc. . (1)) Coutrnry t~ e:qoctz~tions,  tlw r e l n t i d  

botwecn i n t e n s i t y  of labour F a p t  i n  in tor -cul ture  m d  y i e l d  i s  ins! 

n i f i c a n t  cxcc;rt i n  Tcnjcvur. ( c )  Yhcrc, as i n  Tmj;?.vur, ue find a 
1 

n e ~ n t i v e  a m o c i 3 i o u  Sctwccn l n h u r  usc f c r  rirnurinc y ie ld ,  the 

in tor -cul ture  y i e l d  rcl:?tion i:i pos i t ive ,  trkil:! i n  the inter-dis t r ic  

o f  zny si@.fic,mcc i n  o f f e r i r , ~  c lucs  abou', thc rclrrt ion between 

nculilris;; :,nd woodin::?) ( d )  T h e  r c l a t i c n  betifeon lcbour  in;)ut i n  a i l  

t h r c c  oporationa end y i c l d  h.?s t he  expected i ? o s i t i ~ o  sign i n  a l l  

CCSOS but is  s i ~ n i f i c n n l ;  m l y  i n  2. 





cx t c n t  -that hicher  y ie lds  nlao 50 with hither p l a t  densi'ty 2er  , 

u n i t  a r m  (which i n  e f f e c t  r.o,m3 tk?t the Iinrvcster has t o  cu t  m d  

s t a c k  norc 3 t z l k s  per unit mca) ,  P e r h n p  too the  tlriclmess of the 

p l m t  sttrlica, which c?.i:ir vzry v i th  the scod v,arietien, c m  ncke n 

d i f  fercncc. On thc ~ t i l c r  h a d ,  tlic wo'rlc involvcd i n  ki l rcohin~ i s  

more a f u n c t i m  ~f thr: v o l n c  of hsrvcsted nateric?l,  h n c e  

of y ie ld ,  t h m  o f  ,men; :.ad since t h o  operatisn uses both , m i n d s  

2nd htman la>onr,  tho inimt of -Lhe both r r i l l  bc influonccd by the 

oxtont  of ,aninn1 lc>orur used in tile opcr:ition. 

77. Thc iW3 do n3t  zlncyd rccord the  labour i n p t  v i t h  the two ' 

opcrntiona 30i>=3te1ym I n  nocc oases  the dat r, diotii ig.~ish betwoon 

harves t inz  and pas t -h~xvcs t  o p r a t i . m ,  , s d  thorc i s  doubt whether 

tho ocopc znd Ccfin i t ion  .of thc o2cr.ntiono nrc ~ t r i c t l j  csnpmable 

ncross tlrc smp1c d i s t r i c t s .  For theso r e m o x ,  we consider vakia- 

tion:, i n  tho t:,tcl hman labcjur uae f o r  (a) hervest ing nd threshing 

taken t o w t l ~ c r  2nd ( b) f o r  hr.rvestin,r, threshing and other  opornti: 

the  1 m t  bcin 2 wauucd t o  cover a l l  303 t-tiircshin,- oporzt ims.  
\ 



Table 19 

Relation between Labour use Harvestinq. Thres5in;r and 
o thers  o ~ c r a t i . ? n a ,  and -yields 

Corre lz t ion  coef f i c i o n t s  between 

ILLDh t ELDM HL3Xl 'ILDhtn BLDht=l RLD h t n  

y i e l d  y i e ld  n5Dht y i c l d  y i e l d  DLDht, 

pntcr-Dis t r i c t  I 

Cross sec t ion  +0.37 -0.23 +0*09 +Om% -0.24. +0.13 

Bw3t Bulsar +O .49 -0.06 -0.15 + O m  G4 +O.OG +0.26 

bmj avur +0.26 +0.01 -0.34 -1-0.18 +0.01 -0.2G ' 

flest Godhavnri +Om53 +0.17 +0.17 +O 47 +0.19 +Om19 

73 . A s  expected there  i s  rr pos i t ive  =d r f e n e n l l y  s i p i f i c m t  

n s s o c i ~ t i o n  botwcen l l w m  la3our input  i n t o  those two p o u p  of opt.rr+ 

>ions m ~ d  y ie lds .  Thore is  no u i l i f o n  o r  s i & f i c m t  r e l c t i o n  bet- 

ween tha  i n t e n s i t y  of h l l 'ock  l d ~ o u r  i n j u t  and yieldn.  T h e n .  i s  

a lso  c o n s i d e r o b l ~  v m i n t i o a  ia tho r e l n i i v c  p o p o r t i o n  of the  two 

oourccs 5f 1a'Joa;l. '.'iiili2 ,in h a r v e ~ t i i l g  .azd threshing. thcro is no 

o , i  m f i c  a t  r c l n t i o n  of c o n ~ l c n c n t a r i t y  o r  subcjti t u t i o n  betwoon hux:.::~ 

and m i n d  lzbour ,across q i s t r i c t s  xi4 within ?:eat Godhil~ari ,  hi::hcr 

input  of lluixn labour  socns t o  co with m c l l c r  inputs  of bullock 

labour i n  Surat-I3uln.v and ' r sn j3nr .  Yhcn we tai:lj;~ a l l  thrze  operrtti>l-s:: 

t oce thc r  thcrc i s  no s ign i f i cnn t  r o l a t i o n s l ~ i p  a t  a l l .  Thio  m y  r c f l c c t  

inconplete .and non-uniilorn c o v e r n p  of 2 o n t - t h r e s h i ~ ~  o?crst ions;  l a t  

one noeds t o  sc ru t in i3o  the p i n a r y  oc!li?dulea before  m y t h i w  d o f i n l t ?  

ctm.n be sa id  on t h i n  quostion. 



79. Fron the  f o r e ~ o i ~ g  m=llysis,  i? nucber of quest ions can 

30 possed fo r  f u r t h e r  study: (1) Idat a r e  the  r o w o n s  f o r  tho 
. -. . . .  , ,  . 

c~izooble vnr in t ions  i n  tlic r z t i o  of hun,m t o  &:nl labour '  i n  l a d  

preparation: I3 i t  1 W F l ~ m c m n t c d  by thc condi t ions  of s o i l  and 

noic ture  z v a i l o b i l i t y  2t tho t im of proporation o r  doos it r e f l e c t  

d i f f e renccs  in  the  q u a l i t y  of bullocka, i n  t h e  ex tent  of t r r rctor i -  

u c t i m  and/or diffcrcncco i n  thc r e l a t i v e  endowments of f m i l y  m d  
* 

~ ~ ~ d - a l i ~ i  labour . 2s S E ~ ~ C C ~  fxz3 b f  varyins s i zes?  (2) ~ c n  wo 

pin-down t h ~  c x t c n t  t o  vhich clifiorcnccs i n  tochniqucs of p l n n t i n ~  

( 3) Yhzt proc isc ly  de tcmincs  tho  e r t c n t  of Izr'Jour input  i n t o  weedixi 

(F,) To whct cx tcnt  do tho Surreys capture tks uc:, of ha=, nochanicl 

cnd ani;lal power i n  2 o d t  h u v o z t  o ~ o r n t i o n s ?  I f  thcac inyu'ts aro 

noasurcd ~ > r o p r l y ,  would it url.:~ d i f fe rcncc  t o  the overa l l  i n t e a  

m d  i~Clttcrll af 1Ao:zr use? ( 5 )  In sach a n j o r  operntion, what 

-cl how rospnoivc m e  f ?mars t o  difforeslcd i n  t h c i r  r o l r t i v c  cos ts?  



Trends i n  hman and rrniurtl inbour use i n  Selected d i s t r i c t s  

00, h a l y s i s  of cross-sect ional  va r i a t ions ,  whether across  

space o r  w r o o s  s i z e  c l m s  of holdings is apt  t o  be v i t i a t e d .  by the 

f a c t  t h a t  s o  could not f u l l y  capture v n r i r t i o n s  i n  so<-1 oonditions,  

natural  r a i n f a l l  and i t a  nommal d i z t r i b u t i o n ,  such o ther  

factors .  Phis  l i n i t n t i o n ,  one rr.2~ hop'e, would be l e s s  se r ious  

which we consider  c!':.mges i n  p o d a c t i v i t y  XNI input use i n  the s m c  

d i s t r i c t s  over t i ne .  Such an nnaly:~is  is ~ o s s i b l e  in respect  of 

three d i s t r i c t s  (namely F e r o z o p r ,  Mumffnrnngcr and coinbatore) 

fo r  which three yonr nverace da ta  D n  t h c  r c l o v m t  o q e c t a  a re  nvailn- 

ble f o r  the m i d - f i f t i c s  and t h e  nid-to-loto n i r t i o s . 3  The d a t a  

i n  publiohod m$or to  arc unf o r t ~ m a t o l g  not a3 dc tc i l ad  as one trould 

l i k c  and the re  ere zone quest ions  of cor.pnrabili ty . Ilevertheless 

30130 broad t rends  b'cscd on estimate;; of d i s t r i c t  averages f o r  the  

relevant  var iab les  i r ;  poaniblc and t h i s  shorn c i g n i f i c a t  patterno. 

1 .  A s  caa 'tit, s e w  f roq  t ab le  20 , dl thrce  d i s t r i c t ;  s have 
-2 

oxporiencod s i g n i f i c c n t  incret?ues i n  product ivi ty  (mecsured by the  

C ~ O I S  value.  of crop oUtput pe r  wit mea) D o f l n t i n ~  t k s e  by the  

2o / chmge i n  tho  index of vholesalc ? r icca  for food a r t i c l e s , -  

tho r e a l  increase in .?roductivity rmgca  f ron  45% i n  E"t.rozopm t o  

130 'i; i n  I f u m f f f i r i l ~ ~ a r .  



Table 20 

Tren6s i n  croq production p e r  hec t a re ,  s e l e c t e d  d i s t r i c t 8  

4 

I n d i c e s  ( Period I1 

D i s t r i c t  Unit Per iod I Per iod  I1 Period I x 1 
--------.-us----- 

Muzaffarnagar i I p e r  c u l t i -  
va t ed  ha. 595 3 260 570 ,224 

per  cro- 
pped ha. &O 2400 545 21 4 

P e r  cu l  ti- 
viited ha. 402 1832 455 171 

p e r  cro- 
pped ha. 3C3 1 400 367 1 38 

P e r  c-&ti- 
vated ha. 235 1889 640 221 

por cro- 
pped ha. 265 1322 500 172 

 economic^ of Farn H m a p n e n t  , Iluznf f a r n n g ~ r ,  Combined Report. 1966.) 
- pp. 261 , 262. 

Economics of Para H m ~ ~ e n e n t ,  Coinbatore,  Conirincd J e l ~ o r t ,  f o r  
1970-73, p.750 

Col- 5: Izdex o f  a l l  IxCic t rhulemle p i l e s  (food a r t i c l e s )  
f o r  Pe r ioa  I1 r e l n t ' i h  t o  Per iod I. 

iiote: Per iod  I i n  a11 ceses  r e f a r o  t o  1954-55 t o  1956-57. 
Per iod  I1 r e l a t e s  t o  1966-63 f o r  N u z a f f m a g a r ,  1967-70 f o r  
q z e r o q u r ,  a i l  1 ?YO-73 f o r  C oi ; !S~t ;~re .  



82. The increase i n  productivity per ha. of TCA i a  the combined 

reault of a r i s e  i n  cropping in tens i ty ,  shift i n  crop patterns, and 

.changes i n  yield* of indididual crops. I n  a l l  t hme  d i s t r i c t s  them 

has boon 3 s i g n i f i c m t  ok&msiou of i r r i ga t i on ,  as well ao a change 

i n  the qual i ty  of in2uts. I n  Perozepttr and Huzeaffarnagar, the 

q u ~ l i t a t i v e  s h i f t  i n  i n  the introduction of tube-trellu; wMle i n  

Coinbatore there h a  booxi a 3uba tnn t id  incroaso i n  the sliaro of 

Cmal Irr igation.  In r d l  cmbn, the expamion and inprovanont of 

i rr igat ion i o  mcany,.aaiod by increcsed cropping in tensi ty ,  the 

increase beifig xost  narkad i n  Coinbatore, the crop pattern ohif ta  

are c?lso mont prominent i n  Coimbctore , rrhile i n  IIuzaf f.u~agcrr and 

Ferozepur the ah i f t  is largely P r u n  irllo>t ni:,ct;uros 'and r~r~m t o  pure 

uhoat crop, and fron loce l  to  high yielding vnriot ies.  In a11 dis- 
, 

t r ic ts ,  the increaec i n  aggre;;=ltc productivity per hac tam has boen 

accompanied by 3oro intensive use of nmurcs, f o r t i l i s o r s  and plant  

protection materials. Overall, the r i m  in production 3er unit exea 

i n  Coinbatore s e e m  to 3c duo prinnrdly t o  Liglier croppin,s intensity, 

sproad of i r r i ga t i on  pad switch t o  liglior valuc c r o p .  In tho other 

hro  d i s t r i c t s  ths o;?rer?,d o f  i r r i g r ~ t i o n  cad the ohm!, r i s e  i n  yields 

.of the mcjor crops ( p r t l y  the reoxlt  of t h o -  introduction HYva) wero 

nore inportant t h n  c!uqqco i n  crop patterns( Table 21 ) 

( ~ n b l e  it) . . 
. . 

03. The t o t a l  ~ U L Y ~  lalmcr input p s r  hoctaro f o r  crop production 

hm increased i n  P o r o z c , ~  .aid C oizbat ore, ' but f c l lon i n  Ifuznf frrrnng.~~.r. 

I n  a l l  c m c j  bullock labour $or nit moo. h;ls fallca sharply. I u  

Muenffarnagar the ~orcenta,yc reduction in  a n i ~ i d  I abour input is l e w  

than i n  that  of 11unt-m l ~ b o u r .  Moreover i n  a l l  d i s t r i c t a ,  the IILn 

and BLD use f o r  individual crops f o r  which data are available, have 

fallen; and the reduction i n  33LD is unifornly mch greater  than in  
HLD  a able 22) . 



Table 21 

Fac to r s  C o n t r i b u t i n ~  t o  Increased ~ r o d u c t i v i t g  i n  Se lec ted  
D i s t r i c t s  

Muzeaf fnrnagar  1' Peroeepur 2' C oimbat ore 

i'crcentage Area I r r i g a t e d  - '/ 73 93 69 87 20.5 50.0 

~ r o p p i n g  ~ e n s i t y  1 34 137 121 1 28. 90 1 /+3 

l i o lda /ha :  blajor Cropn 

Bhent - Desi I .  15.99 - , - 10.25 20.31 
Yheat - HYV - 25.40 - - 
Ilaize 9.76 13.78 na  1 1 .  11.0 

i? addy 14.t:.O 22.28 n a  23.2 29.9 

Cotton Desi 

Cot ton h e r i c m  

::heat 
' h e a t  - ni.xtllres 
Grm 

3 t h e r  c e r e a l s  

14.3 35.8 n i l  
20.7 3.9 n i l  

52.5- 4-8.8- 5/ 13.4 4.0 - n i l  

1.4 6' 4.3 4 .  i6.5 24 
Paddy 2.1 3.4 5.6 11.4 

&gar cane 22.1 23.0 0.7 1.3 nn nn 
Cot ton 4. 3 6.fi 12.8 5 .9 
Growad nu t  . 2.2 z/ 2.7 1' 8.8 19.5 
3 t i lers  24.3 16.2 39.3 38.2 28.5 37.1 

X u z o f f a r n ~ a r ,  I b i d ,  11.261, i?erosepur, i b i d ,  p.27; Coinbatorc, 
I b i d ,  2.236. 

?-/ i i u z n f f c r x ~ a r ,  i b id .  3.262, ?eronopur, i b i d ,  :1j1.07, 100, 11 3 ,  
Coinbatore,  i b i d ,  237. 

4/ l i~~af fnmagar ,  i b i d ,  251 , Fcrozepur, I b i d ,  2.30; Coinbatore, ihici. 
i1~.26-32. 

r o l a t c s  t o  "Food Crops"; i/ rclc.te;r t o  maize; I/ r e l a t e s  t o  o i l  d 
r e l a t e s  t o  I r r i e c t c d  J o ~ ~ a r ;  2' r e l n t i v o s  t o  Jokor,  Bajrz am3 22($.. 



Table 22 

Trends i n  innut  of hw2n 2nd m i n a l  labour per  m o s s  cropped hn. 

6tl ler food- 
m a i n s  Sugar- Cotton Ground ' Period Bhent Paddy . . -  

1 2 cane 2 n u t s  crops 

Muzoff nr- 
nwar  I BLD 78 09 105 32 190 - - 181 

HLD 41 20 12 14 39 - 39 

11 HLD 69 70 47.5 38.2 132 - - 121 

BLD 27 12 9.5 16.5 31 - - 29 

Ferozepur I HLD 68.3 - - - n.2 37.1 96.0 - 48.4 

BLD 62.8 - - - n.a 40.6 35.4 - 60.0 

11 HLD 52.2 - 60.2 n.3 68,G 1 4  - 36.3' 

BLD 15.6 - 14.6 n.a 13.7 12.0 - 13.5 

Coimbtitore I H L D  - 269 263 n.n 189 07 83 

BLD - 1 P  36 n. a 57 15 26 

TI HLD - 173 153 n.n 185 76 93  

BLD - 23 1.1 n. a 3.2 6.5 9 

3ourcos : .1' Mueoff nrnggnr, CI1, 1966-69, p2.250-264. 
Other foodgraino, 1 p c f ~ r s  t o  Maize and 2 t o  G r c m s .  
~ i g u r e g  f o r  nugarcnne r e l a t e  t o  $rated c r o ~ .  The labour 
use f o r  lh t toon  crop 11.m 6130 declined, 

2' F e r o a e p r ,  Ci1 1467-70, yp.71, 93, 95, 106, 107, 119, 120, 
131, and 133. Cottoil 1 r e f e r s  t o  'Anericrm cot ton ~ n d  
3 t o  Desi c o t t m .  





85. Qnin the  reduction i n  bullock labour i s  much sharper  than 

i n  humen labour. Thc  use of bullocl::, f o r  :)eci ?rlmnt 113s f a l l e n  by 
/ 

47 poi r days, 2er  hec tare  noot ly rmder l rnd  y x p c r a t i o n  ( 19.5 p a i r  

days) , t1irer:hi.n~ ( 1 5 ~ ~ 3 )  cud solring (4.7 p a i r  days). I n  the  

case of Cotton, t h e  reduction 11~s occurcd i ~ r i n ~ a r i l y  in lnnd yrepsrc- 
, &/ t ion  rind t o  n l e s s o r  ex tent  i n  sowil:g, n:unrrini: and in t c r -cu l tu re .  - 

C6. The reduct ion ia  bullock lcbour use f o r  land  p r o p r a t i o n  i a  

probiblg t h e  d i r cc  t consequence .of  t r a c t  or i sa t ion .  Yhile the re  trcr:: 

l~ard l j j  any t r a c t o r s  i n  1353-57, thcrc  was m e  t r a c t o r  f o r  every f i w  

holdings i n  the  n id-s ix t ies ;  o i n i l ~ x l y ,  the reduct ion of hunm lcr'msr 

use i n  threshin.cg could bc n t t r ibu tcd  t o  the in t roduct ion  of nechanic-:l 

threshing of which there  were oae f o r  c m r y  i; f a r m  in 1966-6.3 con- 

pmed t o  none i n  the uid-fift ies.?/  Tho phhenonencl expamion o f  

ncchcrnical potror f o r  i r r i p t i o n  probnbly cxplalns  t he  reduction of 

human and, oven more, i n  fhe m i n a l  labour used f o r  i r r i p t i o n ,  CZ~;  

the reaaono f o r  t h e  s h r p  r e d u c t i m  i n  the  use 9f 11ma.n l a W ~ l r  f o r  

nanur ing cnd in tcr -cul ture  i n  a l l  thc crops a r c  not  c lecr :  I t  cod.  i 

be due t o  t h e  noro tridcsprczd v.se o f  nechincs i n  these opcrationn; 

t o  the  use 3f m3re cxtsnsivc uuc of f c r t i l i , - . e r s ,  rr11icA involvc hac~. l i i~ , :  

snn l l e r  volunc of n a t c r i n l  per  u n i t  o f  n u t r i c n t ;  and perhaps t o  ti 

tendency t o  3ubd;i t u t c  ~11c;l'.i~ill f o r  n m n l  nc t!lods of  rrced cont ro l ,  

These qucstionu can be .moircrcd s a t i s f a c t o r i l y  only on the  b s i a  of 

nore de ta i l ed  dz t  a tham is cur rcn t lg  cvr-ilnble . 



87. But oile t h i n g  secns c l a m :  the  reduct ion  i n  thc  use of 

m i n d 3  is  r~uch norc pronoun'ccd than i n  hman lsbour  i n  the  Punjab, 

Since this occured i n  corrjmxtion with the  s p e n d  of nechnnisation, 

i t  i s  pcrhrps rensonablc t o  i n f 2 r  t h a t  the  ia),xt of ncchmisntion, 

on use of nnincls  is' core  prono-meed t h m  on Imn,m labour. Much t! 

stme is  t r u e  of C o i ~ b a t o r c ,  irhich Ixts a l s o  experienced r ?henonend 

ox2ension i n  t h e  use of enorgised pmpaets  mC! a s i g r i f i c r m t  gro~dl  

i n  the  uso of t r a c t o r s ,  t h o u ~ h  of ncch.mica1 threshing. I t  i 3  

poss ib le  t h a t  t h e  expailsion of cncrgincd p q ~ s  s i g n i f i c a n t l y  redua 

t!ic donand f o r  both an ina l  =il h;lrm l,?Sou f o r  i r r i g a t i o n ,  but Ire 

need operztion-vine d a t a  'oeforc t h i s  can Se ve r i f i ed .  I n  both the: 

cases ,  i t  is i n t e r e s t i n c  thct  nlthotrgh the hwx.n l d x u r  use f o r  in1 

v i d u a l  cro2s has f z l l e n ,  the  o v e r c l l  laboul* use p e r  hectare  of all  
U 

c rops  h,?s r i s e n  ;?robcbly bccsuse of the  increaso i n  the .popor t ion  

 ore labour in t ens ive  c r o p .  

80. Muzcrff ..lmac.n,r r c s c n t s  m clt o ~ e  t h e r  d i f  f e r c n t  p ic ture  i n  

th.zt dosf i te  the suba tmt i r r l  incrcasc  i n  irriL.=ltion, and i n  p r  

h e c t a r e  y i e l d  of noat c r o p ,  tCc use of both hunm m d  a i m 1  lsboul 

p e r  u n i t  met? has declined. A s  i n  t h e  ccao o f  the o the r  two distric 

t h e  l c t t c r  can perhapa bc' c::plaincd by the  c q m s i s n  of tubewells 

energised p.m;mets ,and tr::ctors. But i t  is n o t  obvious shy h~ri;\n 

l d m u r  urn d ~ o u l d  clno dec l ine  n o t  only f o r  indiv idunl  crops but ir: 

t h e  zggregztc 3s well ;  tkero i s  cortclinly no ind ica t ion  t h z t  e i the r  

t h e  charac ter  o r  the  i n t e n s i t y  of n ~ c h ~ m i a n t i m  i n  the  S t a t c  h,m be( 

f u n d m o n t a l l j  d i f f e r e n t  fror.1 t h z t  observed- i n  the  o the r  two d i s t r i c t  



One poss ib i l i ty  is  t ha t  while the  1954-57 d r t a  r e l a t e  t o  f m n s  in  

Hcerut and Xuzctffarnagar d i s t r i c t s ,  the data  f o r  1'366-69 r e l a t e  only 

to  :! sample of lluzzafarn,agnr f r r r ~ a .  I f  the cro? pzt tcrns extent m d .  

quality of i r r i ga t i on ,  pad t cchrliques of cultivc?tion were nerkedly 

different  i n  tho two d i s t r i c t s  t o  begin v i th ,  the  ~.bove cmp.zsisons 

3 I/ ney give 3 distorted and nislcnding picturn. -- 

89. It i 3  noteworthy that  i n  a l l  t h s  three d i s t r i c t s ,  tho cost  of 

hunm labour r e l a t i v e  t o  bullock labmar h s  cioclincd, m d  t h a t  tho 

ra t io  of hmzn t o  nnical  lnbour i n p t  hz,, increased-. (~nblez-!;). 

T h i s  would seen t o  support our hy2otheSis thz t  the re la t ivc  cost  af 

dif ferent  sources of energy is an i z p r t z n t  f z c to r  i n  detcrnining 

the r e l a t i v e  proportions i n  which they are used. 

Ch;mms i n  r a t i o  of hm,m t o  znimzl 19-bow and t h e i r  r e la t ive  
cost  n - 

* Theso r r t i o s  m e  conyutcd frori Table 26. 

90. !Ihile t h i s  nay ro f l c c t ,  t o  sonc dcpee, o tendency t o  sub- 

s t i t u t e  h u m  f o r  bullock lnbour i n  response t o  tllc r e la t ive  chea- 

?ening o f  tho Porper, i t  rould bc crroneouo t o  conclude tha t  t h i s  

i a  the  wholc o r  evcn the  p r i m r y  oxglmztion. Sincc our cross- 

soction dztr, do not 3h3w c i t ho r  s t rong o r  x univcrsnl  subst i tut ioir  

re la t ion  Sctween thc  ?NO nourccs of pomr, and since technologicnlly 
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There is  gono indica t ion  t h c t  the  i n t e n s i t y  of f m i l y  

y r t i c i p a t i o n  i n  cu l t ivc t ion  ney have declined b ~ t h  i n  t e r n s  

lsbour forcd  .;.artici;xt ioil rotes3z' i n  cu l t iva t ing  h+xxmholds 

t h c  averago nua5cr of Cays pcr mnm f o r  which thc f m  

worker i s  cnploycd. I n  Fcrozepur, 2 fmn fnn i ly  worksr wns 

eqloyed f o r  290 days i n  n y o u  d u r i n ~  l96.$-7O, conprxod t o  324 d r y :  
. . 

in 1954-57!d m d  the nunbor of earners  pcr f u n  hns declined ( 2.1; 
35,; 

to'.2.17) dcsyi tc  an incrcrrsc i n  nvcrcrp f m i l y  s i z e  (7 .7  t o  8.5) .- 
Coirtbatore a l so  aeons t a  lmve cxpericnccd n i ~ i 1 . v  trcil&: Tho 

nvcragc f m i l y  s i z e  h m  r i s c n  nnrginal ly ( 9 r m  5.23 t o  5.30) the 
\ 3\4 

proportion of carncrs  hps dro2-i,cd ( f ror .  53 -)or cent  t o  ~;9.4. acr cent! - 
cad tho nunbcr of d2ya vorlccd i n  a yep.r by z ndult n d c  f?.rLly fr.r::~ 

uorlcer has fa l le i l  ( f ran  265 days t o  246 days) .L' ??/nuznffsmcg=r 

ohows n very d i f fe ren t  2icture i n  th2.t the l a b u r  f ~ r c c  p m t i c i p a t i  JJ: 

35/  whc lu rcte i n  f m n  f i :ai l ics  11aa r i san  s h a r l ~ l y  ( f r m  31;: t~ 4 9 ~ 1 ,  

tSc cvcrogc mnunl e q l o y n c n t  per d u l t  na le  has f a l l e n  ( frcn 267 t2 

1 90 days) 7%' 

93. I n  ,-enera1 tho pro;7ortim of hirod labour t~ to t21  ln'oour usc 

in cro;) ;)roductim has incrccsed shari>ly ii; n l l  thc  three d i s t r i c t .  

frm 27.5:; t o  /;0.2$ i n  Muzzaff rrnngzw; f r m  30 p2r cent t o  49 pcr 

cent  i n  F c r ~ z g u r ,  tnd  frog 21.7 ger ccnt .  t o  85 p e r  cent i n  Co i~ba to rc  . 
Thc d i n t r i D u t i m  of h i rcd  l rhour  ,as bctwocn ?ernc?ncnt and casual 

workers i s  m a i l z b f c  only f o r  thc l a t e s t  survcys i n  the  case of 

ll 2orozci)ur ,am: C9i;lbot orc. 3ut  i n  59th ccscn, the  cvcrage nmbcr  of 

actyo of c n ~ l o y x c n t  f o r  pcraenent film s c r v ~ n t s  ahow n doclino.(llable 25) .  



I t  i s  however, no t  p o s s i b l e  t o  judge f r m  t h e  publ ished data whether 

t h e  i nc rozsc  in  depeadcnce on h i r e d  labour  'lm been accm:x?;lied by 

any s h i f t  i n  t h e  r o l c t i v e  ro lon  o f  pe rnmen t  m d  c a m e l  lzbour.  

Table 25 

Propor t ion  of Hired t o  Tolxd lIun,m L z b o x r  f o r  a l l  Crops 

Pc$iod I Per iod  I1 
5 i d  l a b o r  A v e r a ~ c  an-- 

1 
$ Ei rcd  Avcrsgo anr 

nal  eznloynent Labour k p l o y n e n t /  

Ferozcpur 

Coinbntore  

ti cn 1366-69, p.73, Xclateri m l y  t 9  c r o p s =  

i b i d ,  ij.42 

P e r o s c p r  CB, 1967-70, i1g.71 

5' i b id . ,  p.45 

g/ C o i i u ' ~ t o r c  C 1970-73, and 236 

I /  i b i d . ,  p.45 r e l a t e s  t o  c d d t  nnlcs  only. 

940 Tho phcnoncnal r i s c  i n  tlw h i r e d  l d n u r  is  asso c i a t e d  with 

a g e n e r a l  tendency i n  a l l  d i s t r i c t s  f o r  incrcnve i n  t l lc  

o p r a t i m n l  h o l d i n p .  The nvcrase o i z c  of ho ld ing ,  as wll  as t h e  

x r c a  operntcd :)cr ho ld ing  hes incrcnaod siini.;;ly bctveon 3 ,md 40 

/ 

p a r i d  where t h o  avs r~ .kc  c u l t i v a t e d  m c o  y e r ~ c a 2 i t a  nus t  have 

dec l ined ,  pernit:, only o f  one inforcnco,  n a e l y ,  t h t  t h o  s n n l l  



farners and t c n m t  s hsve i nc reming ly  5ccn dis;~osscoacd of t h e i r  . 

h o l d i n s  md' hnve owL.lled the rxQrs of the  m r i c u l t u r - 1  M m u r  

classes d c p n d e n t  p i n m i l y  an w a s  er,:)loy;.lent. The P e r o z o p r  nnd 
. . 

reduct i o n  i n  1.m d cu l  t i v z t e d  ~ m d c  r t e n a c y  crrangenonts . The r a t i o  

of  lcrroed-in t o  operated rurcn ir, t h o  f o m e r  d i s t r i c t  h,w f c l l c n  fro:: 

nczrly 38 >or  cent  i n  195447 t o  11 ;>or ccnt  ix 1967-70, a l ~ o s t  the  

41 / m t i m  reductior, beiilz under t3o c;rte~ur;r  of shcro t e n x c y  -. 
I n  Coinbntorc, thc ~ o r c c n t . ? . ~  3 f  l7ad  arc3  1e:iscd 9ut h,?;s fz l lc r ,  frx; 

)er ccnt  thur  l h o v i z i  a mduc t iok  i n  ne t  a c 3  l c m c d  ~ u t ? 5 '  f i l l  t h i s  

clearly s u g ~ ; e s t s  t k t  q m r t  f rm char i~cs  in tho d io t r i%ut ion  af land 

ovnerchig, ( n b ~ u t  irhich wc dont't have enough dntn) r c u u ~ i ~ t i o n  of 

l a d  ~ r c v i m s l y  c u l t i v a t c d  by-'tcnniits f o r  p r s o n a l  c u l t i v a t i m  by 

owncrs:has bccn c :najor source of incrcasc  i n  thc  avorn,?;c s i z e  of 

operrstiotlal ho ld in~=r .  

95. It is a130 rr3pmcxt ' ikt i n  a l l  t h m e  d i s t r i c t s  t he  merage 

fnrn busincsa incone frsa crog ;:reduction of f z t i l i e s  per  n m  dcp of 

work contributed by t l i c i r  ncnbcr:, has riser_ ~ u c h  fa:; t e r  t h m  w e r a m  

daily wage r ~ t e  y c r  r.m dqr ~f h i red  l c b u r :  Thc di f ference  is ;lo& 
. . 

str iking i n  Kuzaff arnrc.ir  vhare t h e  f o r m r  h,u r i s e n  n m r l y  10 t i n e s  

as nach 23 -tho l r t t c r ;  in ,  P c r o z e p r  cad Coi~ibatore the  t o t a l  i n c w e  

pcr n a  dag  ~f vorl: f o r  Enrr;: f.a;lily :~~)rl:cm 1133 r i s c ~ ,  2 t o  2Y2 t i n e s  

as nuch as t h n t  ,f tilt mom($ d z i l y  r2.t~ f o r  !,ired l,?bour.(~c?lc 26)- 



Trends i n  Zr.lalmmont,,. and kvorano Incmc per  H.ul4w of 
Fmi1.v x d  Hired Yorkers 

P ~ r n  ?',wily Enployrnont r.nd F c r ~  3usiness  I n c m e  
Rircd H m m  l a b o u r  ,md cost  cf h i m 2  1- our 
3Tet na in ton ,mc~ cos t  p r  norkinz d r j  ? o r  p.6r 

p.262, r c l a t e  t o  trap anly 

i 'otzl 1-b?ur/ncrc f ~ r  f n m  o:)or~.tims (p.51) x .275 (share  of kirq 
lcbour) 11.47, CR. 54-57 

Contd.. . a e .  . 



96. It seeas  l i k e l y  t h a t  t he  s i g n i f i c a n t  rise i n  the  r a t i o  

of h i red  t o  t o t a l  lcbour input  is ind ica t ive  of nowing prole- 

t a r i an i so t ion  of a p i c n l t u r n l  labour fo rce  at l e a s t  i n  these three  

districts. This nust  have had n del?ressing e f f e c t  on the  bcrgainini. 

power and, hence, the  wago r c t e s ,  of h i r ed  labour. Ono cannot however, 

draw any clef i n i t i v c  conclusions f ron these caqpcrisons recarding 

the t r end  i n  ove rz l l  iaconc d is t r ibut ion:  !!e would need t o  knor? Eore 

about the changes i n  ( a) thc r e l a t i v e  proportions of workers depend- 

ent on wage labour t o  workers on f m i l y  farn, ( b) tho do2cndency 

ra t ios  i n  the el10 c l m s c s ;  and ( c )  thc  output,  eny1oyt:lent and t h e i r  

d i s t r ibu t ion  a s  between these  two major c1,asaes of r u r a l  yopul~t ior . .  

2.31, IZe2ort for 1370-73, r e l a t e  t o  whole f a r n  l9i'l-l972. 

Sun of hi red  lahour/!!mb~r of days .... .... 
f o r  19fj4-55. (7.2 days p.53 of thc 195ii-55 r epor t )  and 1955-56 
(7.2 days, ;> .57 of the 1955/56 r epor t ) .  

y.63/ha. C 4 A  f ~ r  crop alone 

waLx of hircC i ,?~our /acrc  t o t 2 1  f o r  1351r-55 and 1955-56 

3.59 h i red  labour/ho GCA f o r  crop aloi10 



NOTES 

Fiesearch on t h i s  subject i s  pert of cngoing research a t  t5e 
Centre fo r  Dweloprrnt SturXes. An earl io r paper ( sao below ) 
dealt trith inter-comtry vsiLitions. 'the presmt TEper prosents 
sone prelirdnary results  of a atucly of mrict ions i n  .Libour us0 
within Z16in at the q e c i f i z  r.xpst c.f the Asian Figional Progmme 
f o r  Ehploynent Pronotion or" the I n t e r n t i o m 1  Iabour Organimtion 
f o r  n Seninar t c  be lid<! a t  BLm~kok i n  A q p s t  

* I an ,:ratef d t o  il .KrSslm j i  :or his c r i t i c a l  comont s and 
several vnl~nblo suxgcstions cn the first  dmft of the ,paper and. 
t o  A.V. Jose f o r  d ~ r i r q  i n  tho todious t ~ s k  of collectirq an? 
copyhi: a a s s  of data. I an s p x i c l l y  indebted to Puruslmtkmn 
Elair :dm, trith Suj ma Bai 1 o ass i  starice, gave .-momus help in 
stat is t ical  analysis of i a t ~ .  >!one of th-.r.i, of course, are 
responsible for  i n  .x,alysis o r  intei-pretation. 

See ICri&~?a Bxzadtta j : Pmr!@&g",k&i$ions i s ~ - - h ~ . ~ n ~ ~ ~ - ~ c ~ $ - ~ &  
(G:.~bridga, ls7fk). 

Z/ See A. Vaidyam-;.hn ard A.V. Jose: Absoqtion of b m  Inbour - 
v3cul.ture - L Co;yxqtive 3ttulyzf .kne kchn Countries, "up-- 

CDS orlung P q e r  !;o, 56 (,E,kneo, Oc'abo' 1577 ). 

4/ m o s t  dl Fam hhm1;-:;1ent ~ ~ o y  -Lcporte fit Cobb-Douglas 'type 
production functions t o  the input output d ~ t a  f o r  all 'crops, a s  
w e l l  as selected 'individual cmps, cnc! mti rn tes  r,nrgi;~-il. pmdw 
c t iv i t i e s  of selected inputs. The conventional production 



function approach has also beat1 use? by n w e r m s  authors{ t o  
t e s t  the efficiency of resoui.ce al locat ion (See below /, t o  
explain sourcas of growth in a p i c u l t u a l  ~ u t p t  , ver i fy  whether 
Indian a , ~ r i c u l t u r e  i s  cbraster isec!  Sy constant, bcreasin.? o r  
decreasing returns t o  scale, and neasuix the  contribution bf 
t e c h i c a l  progress t o  grow31 of output. 

2/ See f o r  instance, Ralph Parsons Coqm~y,  joint  hdo- l~~er i cm,  
Tern Ireport on i l f f i c i a i t  k t e r  Use and F a m  l~iznaee~!ent Study : 
India. prepared. f o r  kvamzent  of L d i a  zd Ti;nit~l Sta tes  .,;ency 
fo r  Iaternat icnal  3aralo~r.lent (&?ec, Janwry 7579). B .S .blinhas, 
J i  .S , Parilch and T ,X  .~rinivasc& '"Towards tG Stmcture of a pro- 
duction Function f ~ r  Wheat Yields r r i t h  3a+ucd hpts of Irr igat ion 
Water, " $liter issources iiesearch , vol,  10, Lo. 3,  JU~C 194.  

David W. Hopperf s ?.;2er sr;t i tJed : iilta r ~ ~ t i c e  Bf ic iency  i n  
Traditional . li~clian i ~ r i c u l t u r e  (UDP Staff !,fo&irl.-; F q e r  , l 'od 
Fomdntion, 1561) was one of the ea r l i e s t  ..ittea@ t o  establ ish 
tha t  t he  I n r k n  farner  d l o  catcs kcis resources i n  a :lamer wllich 
ensures i~-?r*ml p r c ~ u c t s  cf inputs (cstirmte? by Sittin: Cob';.- 
b u b l a s  production ,functions t o  c!sts f o r  ,Ean.:s in onc v i l lage)  
a re  rou@iLy equal t o  t h e i r  rlrrket p r l c s s .  T h i s  Eonlma~:l has  3oen 
severely crit icbed by mcqy othem, ikishm ~!;am.?lwa j , op. c i t  . , 
Ashok i d m ,  ftIillocation 3 5 c i e n c y  of Indian  fin^ rs : Sor~e --/ 
Metiiocblogical DcSts6 ,  =, Janmxy 6 ,  1573. 

For a c r i t i c e l  revim of  sonc of thase studies, see !klpam 
Sax+han, op.cit. part 111, July, 1577. / 

See Binswanzer, QD. c i t .  The 1irti-h t icns of' tlrsss s t -Aies  a~-e 
brought out c lear ly  3y t l l i s  pzper. 

Sc:le of theso p ints  ?.re m-ped a t  sone len23l i? A .  Vaidyamthan, ,, 
V e r f b r ~ n c c  an? Prospect,s of Cmp Pxdnction in Indiatt, 7 T ,  
-cia1 IJtu'iber, iiupst 1577, znd 

A. Vaidynnai;lnr~, lii-;i"J ard I"~~ . t i l i s a r s  : S;yllcri;y o r  Substitution : 
A Co:r.ientn, m, Jum 24, 1572. T'!le h t t e r  wag a cormmt on an 
e a r l i e r  a r t i c l e  by E.S. 2 a w h  puLlished i n  t h e  sane Jou-rnd 
(ikrch 1m). 

Details rc2;crding tho  ~ U I C C Y  of claa, tho mxipuletions :;~cle f o r  
purposes of 1;11e 2:;esent m l y s i  s tllzir lixiA&%ions c r e  spe l t  
oat  in t he  ~mexu'c.  Z. The relevant k t ~  f o r  c'iffcrcnt s i ze  
classes  of ir1c'Lngs i n  cnc!: %11c s e l o c t d  d i s t r i c t s  i n  respect 
in respoct of tc tal crop pmciucticn nr2 @vur i n  innexurn 11, a i d  
f o r  pLdy in innemre 111. 



j& A s  a r u l e  we 17ave taken khe t o t a l  rainfall and t h e  proportion 
occ- in June-Septexber durinrf the  survey period f ron the  
FMS reAmrts. 9ut i n  sone .cases, s i x e  t h e  +&a were not  readily 
aveilrzble we have us& 'hon:lal mirf.'allii. It shoulc! a l s o  be 
noted tha t  the inclex of seasoml dis tr ibut ion does not always 
r e l a t ~  t o  June-Septexbar; i n  sone I i s t r i c t s  tb data a r e  re?orted 
f o r  !.ky-lwust. 

We did  not  inclw:.ek and x anong exp?.arntory variablss  in the  
2 regressbns  f o r  11 h s t r i c t z ,  b e c a s e  t h c  nunber of such variablds' 

wo1iI.12 then beco~le too large re la t ive  tie the'  mqlo sik. 

14/ We also  t e s t a1  the  r s l a t ioa  'between crop3ing =intensity ( Y )  an 
on tho one kmd and ra-inf211 (x  ) , i t 's  seasonal distri 'nrtion ( x ~ ) ~  

'5 
1 i r r iga t ion  ' ( ) and the  q tn l i ty  .of iqr igat ion (x ). 

- 4 
The e s t i r ~ t d ,  . ~ e p e s s i o n  i s  : 

1t s m w  tht t o t a l  minfh l l ,  and pxqoi t ion  of area under 
i r r i z a t i o n  :mve n. strony ef fec t  i n  i n c r o a s w  cropping intensity! 
ii wll seamnal concentration of r a i n f a l l  te2lc-1s t o  i! ?pi-ess it, 
but ';!IS cffoct i s  not Q n i f i c e n t  . 

. . T;US l a  : I L C X S ~ . ~ ~  bcc.r?sc ccd.2 not ro-esti;ato output a t  
uniform pr icss  beyor,(; the d i s t r i c t  l~vel .  Yoto, however, t ha t  
unlike i n  the 2 i s t r i c t  cross-section  lei% output of aach crop 
i n  all d i s t r i c t s  h w e  bees cvalWt& at. a unifom (zU-ki'.i:: 
averago) price, tile output values in t l ~  i n t m - d i s t r i c t  anr-lysis 
a r e  bas& on :x-ices prc=ili% i n  t!le respective d i s t r i c t s ,  a t  
t he  t i r ~ o  or' .Survey. The l a t t e r  h s  the advankai;o of r c f l e c t b g  
pr ice  cli.fferen+&iLs duo to quzlil;Y cXffera,?ces; but they m y  
~ S G  r e f l ec t  . ~ r k e t  i~iperfections.  it s301iLci also be noted 
thct  rmlures a& fc t i l i s c r e  in ~!le intm-c?is tr ic t  cross-section 
anclysis aro dl i - n  vzlue t e r m ;  tila q m n t i t y  da t a  a r e  not a n i -  
l ab le  i n  t n e  publis:icd reports. 

of es t imt ions .  Sec h r - e w e  I f o r  c ~ # u l ~  



23( In an unpubliskd papar enti%& h+Aa ' s Eherm Ccnsmption : 
.A S t a t i s t i c a l  Appraisal ( n i ~ ~ o o ,  1577) Ashck V. Desai has 
a t t e q t e d  t o  quantify the effective work output of h m m  anG 
1 1 ,  an the basks of th i r  food intake. 
He e s t i m t e s  that, cn tho avorage, a bullock has four-to-five 
t i r x s  as nucn work cepacity a s  a humn p a  Gay of work. The 
to4;d Imxn ard mis?al anorLy irrput i n  agriculture (ctstinatzd 
fron FMS &fa, on nmber of &yo of work and 3esait s conversion 
fac tors ) ,  howovor, does not s e m  to beay any significant relat ion 
t o  ~ r o b ~ c t i - ~ t y ,  p c r l ~ p s  &cause it Cocs not allow f o r  the  
inter-ro$onal and in ter - fam variations i n  the  work c a p c i t i e s  
of 11ums and. an i ra ls .  TI- i s  point n a d s  rlo io s r c f u l  checking. 

In an unpublidied pAxr ( 1 Pi ) the author fomd , on the  basis . 
of w ,?nalysis of State-wise dnh f o r  the early s ix t ies ,  that 
the  p r o s r t i o n  of laze labour 110-ilschclcl s i s  nqp t ive ly  rssocia- 
tcd with avorage, nroa opsr~torJ per bousellol?. ( c o ~ c l a t i o n  - 
0.37*) mc! positively with thc s~j- .~o d e ~ r c e  of inequality i n  
land clistribution ( ~ 3 . 7 7 ~ ) .  Tcqcthc~ tliey account f o r  SO per- 
cent of the variat ion i n  t!le proportion of w q c  labour t o  t o t a l  
-1 irc?uso!lolt2z acro3s States. 

Sco Kalparrc, Ea*, o ~ . c i t .  Part 11. 

Since wc nro u5n :  - ~ d u c  of zxmuros WL; ferti l isei 'r j  as an indm 
of p lant  nutrients, t!1aro i s  e.lso an i i q l i c i t  aasui';~tion tht 
tho cost p e r  unit riutriant fro:: o i t h r  sourca i s  tk S I : ~ ,  f o r  
all classes of fm-mrs. T X s  esourrpt3.on n c d s  tc b2 -rerlfiecl. 

The F a x  '&nagz::ent h - reys  woru r c ~ l a c d  by Cost of Cultivation 
S t e i e s  fron 1773. 'L'incsc s td . i c s ,  bcin-r i~cant  t o  2clp thc doter- 
~ d m t i o n  of n ~ r i c u l t t r ~ l  prico policy, follow a cWfarmt  C c s i , y .  
Lz goneml, the sanples are c7,rar.m to provide xprescntative pic- 
tw6 of costs, o t ~ .  f o r  n . p r t i c u l a r  crop by Sates. However, 
tllc s c % ~ ~ W - c s  d s o  collect i.zt.F.ilx! data on ell aspects of th 
f a m  ownoiv of' th3 se l~ctac?  sa...lple lmuseholds. 

This i s  ndAttadly a c d a  procduro. A xoro nppropriato inbx 
shodd Wco in to  acccunt p r i x  inCLccs f o r  clifi'erent crops 
perbailin3 to each d i s t r i c t  an?. :lx differences i n  thoir  rcla- 
tivcl inportanco t ~ t a l  output. 



2 9  The roc'uction i n  bullock labour i rqut  i s,liowcver, inconsistent. 
with +h fact  tht the nmbcr of &aught a n k h  per hactare 
-as fa l l en  only 26. p a  cent ( fmn 0.31 por h. to 0.23 per  ha), 
and t h c  avurago m t c  of ut i l isat ion shows but r ;xqi.ml ndu- 
ction (fro2 163 days to  158 clays peF annm). T h i s  sugps t s  
that  tho 1554-57 data f o r  bullock use nay bo in ani::d days o r  
pair days. The suspicion i s  corroborated by t'?;? followini fur t lq  
fact :  Sincc as n rulc: cnc: rnn works with a p i r  of bullocks i n  
lad preparation, ' tho  rat io cf iiLD t o  %2lock p . i r  &ys shoulc 
bo cloeo t o  unity. tlhilc this i s  so i n  5566-6C,., it i s  only 
half i n  1554-57. if t h  1554-57 figures w e r c  i n  m i i l  
clays, aryl worc convortorl to pair  c!ays, the bullock labour input 
still  shotro a sharp rduct ion WC! -:kc -7ccluction w i l l  bs :lore 
consistent with t!?~ trerd  i n  nu:iour of ar~x.I/ha, and the i r  
u t i l i sa t ion . 

2p/ Tll~re  wcrc 33 t ractors  mi! @ :~cchmical  t:mshc?rs i n  tho Fero- 
z q ~ u r  amplir i n  1560-70, trllich consist& of 159 fams.  Sco 
Fzrozcpr CL, 1767-70, 13. 

Stric"dy spdcin;., of ccurso, trc shdtd. use c:w n m b r  of d u l t  
oc@.vXL.xt ur~its of workers r c p o r t d  t o  bo :'.apcnh.nt on qr i -  
culture. T"x lattcr c m  i-iffcr f rcz  the rate of 2opUntion 
gmwa cl.uc t o  c!xu~g;'cs i n  t f l ~  q o  coqxsi t ion an& in tho 
participation mtc:. Thcrc i s  sonc cvidmcc of c Ccclino i n  
o v c ~ l l ,  md a 3  spscif'ic , participtio!- m t ~ s  espccinlly fo r  
fci-1310s. Since ccr~.xr.?.'olc c?ata Q n  th i s  a r c  nct, a n i l a b l e  a t  
t h ~  ~Xstrict ,  l w c l ,  wc W e  t ~ k l  population growth a s  a rou~h 
p.uy l o r  tii? gl'wltl~ of rulrrl worlc forco. 

Fcrz zi;pur C;:., 1 $67-70, on. c i t  . 2.4.  



The basic data used i n  this paper a r e  altzost exclusively drawn 

f roll ;>ubli she* r sports of Fam ivhnagemnt Surveys (FIG). 

These sunteys collected detailed data on :mlding size,  land 

use, tenancy, crop pattern, yields,  and t i  quantum anc! 

value olr t a j o r  itlputs by crops an? openitions f o r  c sc ient i f i -  

cal ly  chosen sarple of culti-mtors us in^ unif orr-I concepts 

and riethodology. hltogethe~u 31 d i s t r i c t s  h v e  been covereti, and 

five o f  then !nvo beon sunroyscl twice. 

These a r e  hritsar,  Ferozqur, Salex, Coinbatore, !herut, 

Muzaffarnagar , %o$ly, 21, Par.;.'~ntts, kkxehagar =d Nasik 

(195&57), k o l a ,  Anmati (1955-57), Mest Codavari, Sanbalpur, 

bnghyr (1 57-60), SIlahabad, &In.-.~~lo~o ( 1560-63 ), kmal- ibhtak 
( 1 961 -&), Uoppey-';1uilon, Mandya , Ihipur , Pali ( l$U-65 ), 

Deoria, Muzaffarnqar, Sxat-ihil-ar (1W-63),  Tbanjnvur, 

Cudappall, Cuttack, Fsrozepur ( 1 967-70), lihiwdnagar, Nowgor~ 

( 196s-71), Hoor;lsly ( I  565-71 ) and. Aoinkatore ( 190-73 ) . iis 

a r u l e  f o r  each d i s t r i c t  reports are prepared f o r  indivi6.ual 

yetirs a?d f o r  the 2 o r  3 year perioc! as a whole. Though inoat 

of thesc reports k.ve h e n  publis!~ed (either i n  a &r~eogmphd 

o r  pr int& form), all of the  reporbs were not readily availcble 

to US Q t k  tL2 i.f ~ i 1 . 3 ~  iw:"arch f o r  this p p e r  was being 

done. Wc. k v e  ~ 1 3 0  ]ud t o  ox i t  one o'r two d i s t r i c t s  because of 

apparent i n  the  publishzd da ta  which coulC! 

not bo cleared up? Since lm, t h e  PT4S lave been discontinued 

having been replaced by the Cost of Cultiyation ~ t k d i e s .  

Though t he  d i s t r i c t s  t;?mselves were not solected with any 

specific c r i t w i a  in .dnd, they do capture a wide raq;e of 

agm-clitlatlc con6itions prwai l ing  i n  India. The data were 

collected by the Cost Accountin.; =e;j406' which i s  based on a 

d e w e d  Peccrd of the ac t iv i t i e s  of each q l e  fam involving 

periodic visits by f i o E  i r n r e s t i s t o r s  mbject  t o  intensive 

supervision.. The publis!ld reports 3enemUy & s e n t  tabulations 



by f ive  (and, in soae earlier years, eight ht: size classes of holdings, 
I and occasionally by sub-regions, in a nore or  l e s s  standaxdised format 

for  individual years as well a s  in a consolidated fom for three years) 

We have a s  a rule m d  the t'lree year averages, which has the advantagd 

of reducing abboratiorm i n  outputs and i n  input use caused by randon 

variables (especially weather 9' 
L. 4. W e  these are considerable achntages , reliance only on published 

reports does involve so:.le lii-titations a s  well. In the first place, 

not a l l  reports a re  equally detailed; anC it i s  not uncomn to find 

c?ifferences in the r.anner of presentation of cia*. Secondly, all t h e  

reports do nct give a l l  the relevmt informtion. Thus deta i ls  of tha 

q u a n t ~  of nantcrao anC: f e r t i l i s e r s  used a r e  a-milable only fo r  the 

sample f a rm a s  a whole, and .rar~ly by size class of holdings, and tki 

too for  11 out of 18 d i s t r i c t s  coverd by the present study; opemlhnl 

wise breakup of hw.m and b~1U0c.k labour f o r  tc r ta l  crop production i s  

i n  only 2 o r  3 reports, and even i n  the case of individual 

crops such detai ls  a r e  nissinz i n  several distIcict~l'hi~Y.ly, the basid 

fo r  conversion of i~u:lan laisour into shndardi  sed ~'lan &yS i S not 
always clearly indicated. Fourth, since the sunreys f o r  different 

d i s t r i c t s  were conducted a t  different points of tkle ,, the  value figurd 

are not direct ly coi~pamble. It tras necessary to  re-worli the value of 

crop production a t  constant prices fo r  all dis t r i c t s  to  ac:?i.eve conpa- 

rabi l i ty .  EPth, C'ata on tile quantun of imchhe labour and i t s  

costs a r e  not available i n  nost cases; even i n  noTe recent reports tq 
ss t h ~  

in f  ornation i s  . quite sketchy. kind s i x t h d  publi cd tabu'&ions 

give EL break-w only for  tha l i d t e d  nuxber of sizo  clnsscs of f a r .  

holdirqs, the nunbar of observations i s  f a r  too srxLL t o  pernit 

rnamingrul s t a t i s t i c a l  analysis of intm di s t r i c t  variations. Ve 

have t15.d to  overcona t h i s  by g r o q i n ~  d i s t r i c t s  ~ccording t o  the 

year i n  which the Surveys worn conducted, m i  by.using estinates 
!!d fo r  size classes and s&-regions i n  particular d i s t r i c t s .  

A.5. In order t o  ovorcom these l in i ta t ions  ant'- onsure a. rcaxmable 

degree of coqarabi l i ty  i n  the data we have hat? t o  ?lake several 

adjustments a d  nanipulations. These are spolt out i n  sone 2etai l  
one 

below. It should be enphasiscd tka t t h? ad j u s t m n t ~  by no neans 



complete o r  satisfactory. There is considerable roon fo r  refine- 

ment which wiU be possi'tilc i f  we can get mccss to the primry 
data f o r  t h e  SarLple fams.  Efforts are bein3 mde to secure th is  

deta . 

8.6 Since the  surveys i n  different d i s t r i c t s  were con$-ucted a t  

different t b e s ,  and since n e i t b  r absolute nor relative prices heve 

remained constant, the . - ' mney values ro r  inputs and output s 

a s  given i n  the %ports a r e  not coi.rpamblr;l. In so far es our 

analysis uses physical quantities (as it does in the case of  y i d  s 
of individual cmpa, and inputs of 1 ~ u r . u  and a n i d  labour, and in 

m y  instances, mnures and fe r t i l i se r s ) ,  titis i s  no difficulty. 

But probleils arise when data are  not avaib  blo in physical terns 

( t h i s  i s  the  case f o r  m u r e s  arxl f e r t i l i s a r s  in  sone d i s t r i c t s  

and for all size-classwise amlysis  especially for  tlx to t a l . cmp  

of sanple farms), o r  whero a unifom basia f o r  valudAon in money 

ter;ils i s  essential t o  q r e s s  physical quantities in coizparahle 

units  (as  i s  tk case with t o t a l  cmp out+x~t). 

6.7. In th is  study, we have ro-estimted the - d u e  of cmp output 

f o r  all sumey r ' i s t r i c t s  a t  the avorage p r k e s  of 1570-71 t o  1972-73. 
For this purpos ,  the a l l  liidia average wxit prices of different 

crops were computod from +,he CX) estimates of output value of  each 

c r q  d&ng .'IL sc abrjvd .ih LC y t r r s Y  ar,3 t !E oo-responding f i m r e s  

of physical output a s  repo rted by the Ebi.s-t,ry of ~lgriculture. k 
Crops fo r  which pl lys id .  production of data w e r e  available have 

been evaluated a t  these 7rices. Since, a 3 a ru le ,  physical pmductir,:~ 

data a re  not available fa r d l  crops , t 1% to  tal value of crop o u t p t  

has been esti~lated a s  follows: The Reports for  each d i s t r i c t  

give the  t o W  output value of rtll cmps(inclding those fo r  which 

physical. ouQut c ' r ~ ~ t a  are  not a ~ i l a b l e )  and L!e value of crops fo r  

vMch physical output kta published. The ra t io  of the f o r n a  to 

t he  l a t t e r  i s  applied t o  tlw aggresate value(at 15'70-72 prices ) of 

crops f o r  wlxLch physical prcduction figures are  published. T h i s  



procedure suffers froa t he  following limitations : F'irst, i t  does 

not allow f o r  variations i n  farm. harvest prices associated with qmlil 

diff ereaces of the sane crop within and bettrcen dis t r ic ts .  Second, 
the recoquted e s t h t e s  do not include the  mlue  of by-yroducts. Thit 

would not be a problem if thc m t i o  of by-product t o  nain product 
were mifcsr,~ acyoas c r q s  and regiors. &fortunately it i s  not so. Y 
T h i r d ,  the pmcedure f o r  ad just- the estinctes fo r  crops for  which 

physi&d. output data a re  not bvailable irrplicitly a s m e s  t i ~ t  the ava 

mi* prices of t he  l a t t e r  have mecl in tb mTe proportion a s  those 

f o r  which production a i d  price clab a r e  ava i l ab l~ .  !vhile thore i s  

clearly roon for refinerno& of our s s t i m t e s  of "he value of to ta l  

crop output a t  constant r i c a s ,  it i s  believed that they capture 

m j o r  differences i n  the xela%ive productivity of cmp prcduction per! 

hectare across the sanple of d i s t r i c t s  consider& f o r  ana,lysis. 
IrrQation 

8.8. A s  a rule, the publishd q o r t a  give data  on tfio proportion of cu?* 

t ivated and cropped oreas under irri@im, es well a s  a bre&-up of I 

net irr igated area by sources. However, i n  sane cases only the propor: 

t ion of irrigated t o  t o t a l  cm?ped area of to cultivated (o r  net sm). 

area i s  avon. We have used whataver is published in  such'ceses. 

Since t h e  proportion of cmpped area irri;ated i s  not always equal 

to that of cultivated a r m  i r r i p t o d ,  the  figures are not s t r i c t l y  

conparablc acro ss di3tr ic t  s. This lixi-tion :.lay be co~~ountled t o  

the  extent that  tkre co~cepts  crd f ef in i t ions  of icrigeted area are 

themselves not s tmdmdise6 .  

&nures and Fer t i l i  se rs 

A.9. L? each d i s t r i c t  data cn qumtsm a d  value of per hectare input 

of fam yard nanure (m4) i s  ava ihb le  fo r  jor cmps. Fron this we 

corrputed average m i t  value p e r  kg. of FYI4 - the everage being a 

sinplc avemge of un i t  =lue for  cmps i~i r e q e c t  of which &.ta are 

published. ' For each d i s t r i c t ,  this u n i t  value wa3 then ap-,>lied ta 

the value of FYM input per  hectare of to  hl cropped- area t o  qet a t  . 
q u a n t ~ .  The m2e procedure was also used for  es t imt ing f e r t i l i s e r s  

i n  terms of n u t ~ e n t  equivalents.  here are  however a few cases wheq 

with t h e  nutrient equivalents are eith,::r not available o r  

f e r t i l i s e r s  are nerged ir- FYI4 (&ogm, 24 P a m s  ). There is no 



way of adjustiny fo r  then. In tk case of Deoria, :.lo ! ~ V C  i n  
effect assmed that  cost per unit  nutrient fron f e r t i l i s e r s  is the  

sane a s  that  fmn FYM. 

P10. An alternative procedure i s  t o  c ~ l c u l a t e  the weighted averaze 

per h9ctare application of FYM a d  f e r t i l i s e r s  for the crops f o r  

which de-l;aLled blput data al'u izv-a.iJ-able and assme that  t h i s  ave- 

rq<o applies t o  the res t  of tbe crop a s  w e l l .  The i ~ l i c i t  assmpticn 

here i s  tht the crops f o r  which detailed da ta  are given are represen- 

tative of - the t o m .  Tkis may not be correct because irr igated,  

high valued, comercial c r ~ m ,  w3ich ten2 t o  be nore 

fcrtilised, are usually part of t-w residual. !Mle t'k two estinatcs 

n a t m l l y  d i f fer  the relct ive position cf d i s t r i c t s  i n  tems of 

fer t i l i sers  and =nure use is nore o r  less the mr?o in  both esti-nates. 

Dl. I& 'have used the first estinate i n  t t i s  znalysis. It h a  been 

assuned that  or, the ~verage ,  the plant nutrient content clo FYN i s  
!Y 1.5 per  cent. This figure, deriirac! fron the  dsl-ta f o r  Ivhzaffarnagar 

i s  open t o  cpst ion.  Other SouiCes, ho:?e~cr, suggest a. mch lower 

f igure.2 Also, t h e  assurption that  the mtrient cmtent of FYI4 i s  

the same in a l l  sarrrple clistrricts rxqr  be que s-hioncd. For t b s e  

reasons, the e s t i a t e d  i n t a s i t y  of f e r t i l i s a t i o ~  \in t e m s  of 

t o b l  plant nutrient ) s h ~ - d d  be treated. as. o d y  app roximtions =*able 

of considerable r d i ~ e n g r i t .  

t 1 2 .  A s  a rule, the reports give estim.kes of the input; of hlnan (an$< 

ani& : labour f o r  crop p?oduction i n  t::o aceyegzte/2."o$ a few im jor 
crc) s 

@&'operatioas m d  size o f  holdinp i n  terns of nunbar of standar- 

rt-ksd nandsys (OY pir  d-ays) per hcctzru.3. T5e s%mdardised ' 5 ~ n h y "  

i s  n o m l l y  &fined as 8 l l ~ u r s  ol work by an. adult mle .  Work 

done by adult fcr~ales anC children ere ~01l~2i-tcd i n t o  standard 

dzjrs on the  M s i s  of specified conversicn factcrs. Imweve-r, the 

conve?.sim fzctcrs,  ,and t'rcir rztiorel-e, a r e  not always stated 

cq l i c i t l y .  Sone repoiis ir,C1Licate t!ct the ccmrersion factors aTe 

based on the mtic of t l a i l j~  wa5e of fel-ele and children respectively 

to tha t  of adult  :ales.  A few do not s ta te  c1ez-rly whetiler 

o r  not the figures of humn Lzbour input are i : r l  standard days. 



L.13. While m s t  reports give estimates of total. l~uman (and a n i m l )  

labour input per hec+arc of t c t a l  cicqped. area, sane of the ~ a r l i e r  

r e p o r t g  are  not clear whether the  base i s  cultivated o r  crop& 

area. In such cases, the fi6"izres have been bheckd (usually with 

the help of c s t h t e s  of output o r  input per fan1 md per hectare) 

and appropiate comeztions nade to get a t  averages per unit  of 

cropped n r a  . Where possible sinihr ad just3en-f;~ have also b e a  

mde f c r  getting inpuLs an2 output per unit  cf cr03pecl area in  

dif f went sizo classcs cf holitings. 

1 .  There i s  s o n o c ~ b i ~ g u i t ~ a b o c t  t l ~ c  scopeof labourut i l i sa t ion 

accounted m&er the c a t e ~ a r y  of cro;, prcduction, e q x i a l l y  r e g a d  

the  treatnent of t im s p a t  on t m s p o r t i n g  produce to  mdcets, mc! 

i n  processing of pro6uce i n  the Aousel?old. 3 this sxtent, thz 

e s t i a t c  of hwan labour use i n  cm? p.r&uction used i n  this st+ 

arc  inconpletc. 

and a n i d  hbur input f o r  crcp prcductio3 per unit a r m .  However, 

with a couple of exceptLons, ti%-- do not give es t imtes  of h m  

labour use for  min-knmcc of livestock. The labour tised for mintel 

nalnce of ardd-s Ims been cstimtec! by us on t he  basis of (a ) the 

average nu;lbl:r of m n  ,days spent on rain tonam e p2r draught and por 

z i lch  arLzal sepamtely, a d  (b: the nmber of d m q h t  and nilch 

aninals per hectare of croppec?. area. In :.lost cases ( a )  had to 

be eslitlatecl by cti~ic!irig t k  avemge annual upkeep labotlr changes 

pcr ariial with the avomge daily wags per iBn C-ay. labour use i n  

axintenancc of y ~ u n g  aid other lives;;c?ck cannot be estin-zted fron 

the FNS data. 

6 These l-avo been ~ ~ ~ c r r i L y u s t i ~ ~ t c ~ 1  by Si-fifig the io ta1 uoney 

cost of each input par t ~ i t  arm w i t h  t n c  ~or~cspon5i.m:: physical 

qmnti ty of ilurran wZ a n i ~ m l  lebcur tine (expressed i n  stmdazd ckys)! 

It m y  be noted that  nost reportes give separate e s t i r i r~ to s  of tile net 

rnintoname costpor day of o\mecl bullock labour. But t -kse  are 



oftcm a t  substantial  variance f r o m  the estimztes derived from 

riloney value of a n i m l  labour a d  i t s  physical quantum. Me hme 

preferred t o  use +he l a t t e r .  

17. Several reports (especially those f o r  t i e  earlier years o f  

tho FIG) do not give d a k  on inputs and outputs paT unit of gross 

cropped area.  ids have used ostirxites of c r o p p i q  intensi ty to 

convert all es t ina t  3s on a per-gross-cro7jjed.-hectare h s i s  . 
While t h e  reports generally follow a s.(;anc!ard defini t ion of 

croppine in tens i ty  ( W T o t a l  Cultivatmi Area), a few are 

rather aabigudus on this pint. The es t i i a t ion  of r e lwan t  

rnenitudes by landholding classes  a 1  so presented sone pro5ler.l~ 

as  the sizo classes f o r  inputs and outputs do not always 

coincide, we f&ve t r i e d  t,o cross-.?heck the figures care- 

fully, sone er rors  (of o m i s s i o ~  and com~ission ) cannot be m e d  

out. 

k.18. In the  absencs of relevant eats f roil ITIS, we have takcn the 

nmber of d ie se l  ~ G n e o ,  pulpsets and t r a c t c r s  as repo&ed in  tk 

quinquennial Livestock Census closest t o  tlu: years i n  which the 

FMS WEB conducted in crach dis5rict .  Tho t o t a l  horse power equi- 

valent of these equipnmts (estimteilou thi. assunption tht a die-- 

s e l  engindpups, t  has 5 HP, and a t r a c t o r  25 IIF ) wan divided by 

t!lo t o t a l  cropped arm of the i l i s t r i c t  i n  t h t  year. ihe d i s t r i c t  

average s /hec ta ro  i s  assunedto Se a rel iable  apprcod:.ntion of t l ~  

re la t ive  stock of ~lechanical powcr iri t h e  saxplc fmas also. This 

is a d r i t t d y  a c r d c  p r scdurc  on several cour~ts and Tiere i s  SCOT? 

f o r  considemble rofi~ei2ent by +akin? into acco1~~1.1; ( a )  tl-I e.ctual 

stock of d i f f  ercnt kinds of rat chines in the  sal-ple f'ys ; (b ) i x l u -  . ma. , SWrC&?.= 
ding necl~nio-11 a-jplimcos o the r  t h n  t rac tors  and' ;~mrpsetsjand 



1 . The f oUowin2 i s  c l i s t  of the ILport used i n  this stuQy. These 
reports  a r e  publ i shd  by CaI, XtinLstry cf 7006 and A y k u l t u r c ,  
E r e c t o r a t e  of &onmics ancl S t ~ t i  s t ies ,  mcier the  +?neml t i t l e  
oi' Studies in  the k m o n i c s  of fin2 Ihna-e~cnt :  Tho refsrcncos 
i n  par t icu lar  roports are bgiven bdow : 

cl is t r ic ts .  

4. S.N.Oupta B P.K.&zra: P.mjab, Coribinct? licyrt. 1954-55 '.o 1% 
( ) covers h ritsar an2 F,rczqur 
r ' i s t r i c t s .  

5.  S.N . G q t a  and P .I:.Hazra : S ? : 7 b a l 3 ~ r  Dis t r i c t  ( 0 x 5 3 s  ) Cozbincd 
iqmrt : 1 ?5 7-58 t o  1555-60 (!ri!lco, 1568 ) 
covcrs Sai:~balpur Ci s t r i c t .  

11. G.S. Ialvania : Dcoria, T&ta r PISC;C $1, Cor.!binbd ;aport  : 
1966-69 (year not incLcatec? ). 

13. V. hjacoplan an? 
H. . . : Coi:!Lator c DisLrict, Ta;.:il " h c h ,  Throc 

Y w.r Cor~bincc? ;..cpo i-t , 1 V7C-71 t o  19/2-73 
( k l h i ,  1576) 



In  t h e  ear ly  s taees  tb R*IS a l so  t~ id  an e l te rnnt ive  t~c!mique 
cal led t he  Survey Model, which depended on t!ie Saxple f a m e r s i  r eca l l  
of relevant informt ion  m t h e r  t:m records of a c t m l  transactions 
a s  in ti* Cost -4ccou1- nethod. Subseq-m,tly, a l l  FMS switched 
over to the l a t t e r  : le?,:mcl. 

In mst d i s t r i c t s  one obsenres cont.idsmblc year t o  year varia- 
t ions  ic area,  f i e l d  as d e l l  a s  i~;?u+,s. These varictiong i'o not 
zlways i n  a mnner vhich woulc! justify, twir be* as9ws5. a s  
fkmcb.nll in naturo. In rmny cases, t he  var iables  show sys temt ic  
year-to-year changes men wiE1i.n the t!lTe+yer,r periocl , over which 
the survey i s  conducted in each ~ S s t r i c t ,  a t  a tit:le. 

We have done this i n  t h  C ~ S O  of  ;Jest Godmari ( ; ~ o o l i - ~ ~  size class- 
wise esti:.xitos the paddy m c !  tobacco mnes f o r  all crops, and. f o r  
irripted anc! w.ir~Szatd psdr!y i n  two seasom) f o r  Coi:.:btoro 
( p w b y  data  f o r  c m ~ l  and wcU--irri,yrbal % ~ d y )  h;:bdpur and 
Dooria pooling data f o r  all crops f o r  two zoms),  S m t  md ,Bulsar 
(po01i.n~ s i ze  class-wiso clatri f o r  pad2y for 4 yznrs ). Unless t h e  ' 

variat ions i n  agrc-clii a t i c  cond-it- beheen zone ,P and seasono xi tX!: 
par t icu lar  C i s t r i c t s  i s  iiu& :;rosltor t 'nn  ncroso d i s t r i c t s ,  such a 
procedure i s  not aryr. less v U c !  c d  mli-ble t jnn  (Ac m l y s i s  based 
on in t e r -&s t r i c t  cross-soctions . 
GOI,  Centml Shtistial Or,&=-tion, I.' t iona l  Rccc~mts S b t i - a  
ot ics .  1560-61 t o  1974-75, T d l e  30.1 ( ~ e w  - Sellli 

GOI,, Cent rd  Statistical Or.pmisation, S t u % i s t i c d  L b s t q c t  , 1575, 
( New Delhi ) Table 17. 

The WS reports  f c  r 12 d i s t r i c t s  ( zones j i$ve the share c,f by- 
prc:'.ucts t o  t o t a l  value of cmp output. This slnre vilrSes fror.1 
l o s s  t!m 5 For c a t  i n  !.lest Coc'avori (Tobnccc Zoae ) t o  30 peccult 
i n  Pdi. 

The IGZL es t i rn t e s  kvcm~;p  nutrient. content ,of bulky fnm yanl 
m u r e  i n  Inaa i s  C.752 (cotqnrod "uo 2.3% i n  Europem countrjes). 
See, Tndinn Council of i ' m 5 c u l t u . l  I.c;searc!i, f&nr'book of i'qnl- 
c u l t u r e , ( ~ w  DcM, 1 ~ 6 ~ j  2.lCEI. 
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