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CHAPTER I - ' ... -~-"'---" ........ 

Th~ problem of coping with Bnd moderating yield 

uncertainty in agriculture 15 of no l~ss importance 

Extrema instability in agricul-

ture destabiliS6S oth~r sectors too. and can impede 

Qvsn ov?rall growth J"ate. Crop failurps have th8 

direct 'ffRct of rpducing tho 9mploym-nt and ~ncom~s 

of those 3ngag~d 1n cultivation like farm:rs and 

labour2~sl and also rGducing th~ availability of food-

grains to consum-rs and of raw mat: rials to indust~y. 

both ths:' ~,ffccts C3US3 significant human miSG.l'y and 

could aff~ct thp d:vclopm.:nt of the r(gions concerned 

and th', 8conomy at larg.:. 

For a long timp agricultu~~l policy was concerned 

morp wi~h d~v~loping t~chnologi~s lik? soil canserva-

tion to stabilisE output and coping with drought than 

with stepping up growth rates in yields. Th2 major 

source of increase in Indien agricultu~al production 

was incr~ase in area. Even th~ ext~nsion of ir~igation 

SF. sm ~o hav? b8~n valued mOXG fo~ their prot~ctiv2 role 

than for yield increasing role. Th0 break camE in the 

mid-sixti~s with th3 introduction of high yielding 
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va~i8ti~s (HYVs), whon a distinct shift took in agri­

cultural policy to prornot? g~owth of agricultwr3 

through st~pping up yi~lds. The limits of ~xtpnsion 

of Ei.~6a unde.t' cultivation as a SOU.t'C8 of growth we.l'e 

being r~ached and increase in yield p8,t' hectDre 

:1 c qui l'O d 3 c.t' U c i 31 .l.' 0 1 ';:' • For 60m2 timQ things S6smed 

qui t e .t: 0 s y • The; 1972-73 dT.'ouclht OJV2 ~ rud'" shock ,Jnd 
" -

8V~~ the fluctu~tions in agricultural production in the 

5:.JbsGqu i",nt p'l.'iod m:ld2 us rco;J..isG that the p.l..'oblem of 

instability was no longgr a thing of the past. Haths.l' 

it ocql!i.l:~:d a n:;'.·' context. E2.·,:1i,;1: th8 p.l.'oblccm of 

u nee l' t a i n t y 0 r ins t c; b iIi t yin i.J CJ .' i c u 1 t Ut? was a t t .d -

butid m.'Jinly to climatic f .... cto.l'S j n;,'J/ it s~:m(;d that 

'c h' way in Iii hie h thE' 9 t' 0\0) tho f Cl g1.: i c u 1 t ul,'e was be in g 

achi3v~d al~c could cont.t'ibut~ to instability. 

Co v : n b - f 0 l'L H Y V s m '] eil.; ani m pac t, th r 9 L' ow the 0 n t c:; x t 

had b ecom',O relevant as shown by ~ R Scn in his pionBe~-

W o.1.'k • 
1 

H~ not Dilly indicat~d a positiv~ associw-

tion b,~tw:,'n growtlhl and insbbility in ag.dcultur8 but 

--_ ..... _------_._-
1. S Ii 5~:n, "Gl'Dwth and Instability in Indian Agricultul.'<.", 

Prcsidcn~ial Add~2SS at the Indi~n Society of Agricul­
tu.!.'",l 5tatis·cics, JarlUiJ.l:y 1967, It/al ta=-r, R.:p.t'oduccd in 
his boo h f:2-:c;:v;_i_~_~r..9.~J IIp...:i.§.bi.:b.i- t.lL __ ~ n .I.n fI.i.fJ.'l-,.,b.9 .o:~ u 1 t l)!2,. 
Fit'ma K L r"1u:<hapadhyoy, C-dcuttE),191"f. 
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also nttribut,d thp high'~r instubility dUl:ing th- p~~iod 

1951-66 t,:! r;xt;)nsion of ar::-:s und';.l.' cultivEition to m:J.l'gin31 

13nds mainly through which ~h2 g~owth in p~oduction was 

, . d :: c n~ c: v;" .. Th': pl.:oblr:;m pos·:d by him ::bout instability in 

tr~:~ cr:;"t.:xt of gl'owth h",s stimul:1-c d fUt:th;'l' studi;-s, 

w~ich ,'n sh')ll r v~:w in -ch:; n:.x-;; chaptcl.'. ',le may, 

imp~ ss~~n h35 t"c-ntly d~vJlapud ~ccD~ding to which 

inso~'1bilit.Y in Indi:=:n 3g.l'icultut,., h,lS inc.t'8used p'J,l:ti-

cul:'ll:1y oft?l' the HYVs wert' inil.'oduc:'!d und yields were 

St3PPPC up. This ns~ds to bp inv=stig-ted t~king into 

account th: cxp~~ienc~ of diff:jr~nt S~3tes ~s w~ll as 

t~-t of th~ country as a whol~. 

This m:ant that tho prob13m of instability and 

d.1.';:,ug!-ltptl.;n~ Elt'eas; ThHl".' ,'I?.T:i? unc.::.et:d.nties a~out tha 

o~tcom' af the a~option of HYVs Even in th~ non-drought-

p,'one, 81:'85 and th9i~' PiJssibl'~ irllp2ct on the growth 

P '0 C,'. 35 • 

intl:oduction of HYVs alsQ led to r81ativ~ negl lct of 

droughtpron: a~.~s. As Jcdha h~s put i~: 
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11 ••••• th!? initio1 natu.:£'! impa.rted neglect of 
of thase areas go~ compounded once agricultural 
d Rv8lopmFnt Came under th~ pu~vi2w of conscious 
public efforts. This h3pp~nad partly because 
of a conscious discrimin~tion against tha dry 
ar~as, as with thpir low payoff potential they 
could ~?t compet~ for intrasactoral.resourcc 2 
alloca~10n - bq lt fo~ r~s8~rch or lnfrastructure ll

• 

Absenc~ of a technological b~aakthrough and domi-

nancG of low yield crops in ths crop pattJrn coupled 

wit h w;- at h 1.'- i n d u c ','0 dun c 2 r t a inti :, s m u s t h a V;3 act C) d a s a 

obs2t'vC"'d that 69 p"'\.' c;:.nt of ·th~· arca und'::l: foodgT:sins 

fa 11 sin "; h ,,- ,t'" 9 ion w h ;:,;1:-": d, ,'I.' 0 ugh ts a .t': m 0 .t' ,2 f t':O q U :: n t 

and/ot' r3info11 is scanty without any d~pcndabl~ irri-

3 
92 ':ion. Thcr.olc of th,cs:? 8,1;.;:)S in Indian agricultut'c 

Their 

pl~c,_ ~nd pot:ntial in rgional d~v~10pm;1nt th r~forc 

also oov2xsd by thn growth p~ocoss~ no r!al broakthrough 

in growth can bs achi:V"d, Lut this ~lso rcquit' s 3n 

inv;stigatiun into th~ natur3, m3gnitud8 and impact of 

------_. __ ._--'--
2 • 

3 • 

f\! S Jodha, "D,:y Fcl,rming TCochnology: Achi~vc'm nt and 
Db s t 3 cl ,c S ", inC H S h a han d C ilJ. V:J k i ~ (;~. d. ) , 

~ i:.c.. \,!l :ty.!~;¥,,":" ~~,~ l.Q p..!J1_8n L.2t:--J:l! d *:2~·-:-f.l ~ if'-ill!~ 06 
t..:t' R'p'l • .:.m.§., U ,t' ~ i; n t Lon g m ,I n, ,I]. w D" 1 n.l. , , p. • 

5 R ~>3n, QE.~_C:U •• , p ,28. 
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yi8ld unce.t'tainty in such at'eas ,Jnd theil.' relation with 

til" gt'owth process. In additi~n to und~rstanding the 

t'olE' of d 1:ouJh Cpt'Cln3 a.raaa in \.'"gion01 dtlve.lopmsnt, we 

hav:: alSo to s,·[) whethl;.t, th;; r-.l.'.'s3nc.o of yield unC8.t'-
a 

tai~ty n2s actGd asLd~t'rt'~nt to growth and whst~~r 

g 1..' O\'} t h - w h '" I.".:' i t has 0 C C U .t' .t'::' d ,.. has inc .r·:. a 5' dun c:' .1.'-

. . , .. aln-cy. (I U.; -t- -, oftn droughtpron~ ar~as 01:= condcmn~d as ~ ..... ""~ 

hi:J l'dly anj att':lJmpts to test "th" g',n~sis of this ph('no-

m~non, Ot' cV.,n azscss wh.:th,"l' th,3.J Cl.l.'CiJS POSS25S thf' 

r~quisit~ pot~ntial for d~v. lopm~nt. 

Th- human pl'obl~m c~us~d bv 
.;j droughts h~rdly n:eds 

omphosis. Drought r~prns~nts ~~ advGrso climntic condi-

tion wi~~, disastrous :ff8ct~ on agriculturiJl production. 

d l' 0 LJ '.J h t d J."" 
" 

The 

fi t'st inlp'3ct ~~ on sowing and th :-.l.·,cby on fs.l.'m ~mploymC'nt. 

:l9 ricul tUt'~~ f.O·L' thr.i.t' liv~lihood. Small ~nd m3~ginal 

f~~mrrs join th~ band of :'gricul~ural l~boLJr3l.'S th8ruby 

sW211ino the ranks of .. 
. 4 
Job s 'J 8 k 3': s • Secondly, with th3 

,- -.-~ ... • - ....... - '# -- - .. --- -~ .. --------

4 • Shukl~ wn9lYS8d th n omployn,snt implic~tions of ~ 
drought sitUCJ-cian cf, Hohit Shukla, IIEmploYl1cnt 
Bahoviour in ~ L3~our Surplus Economy in ~ F3mine 
5itu.:'cion: J.\ Study of GUj:;:1:..ltll, i"\~.s..:lK, Vol.VII(1), 
J un", 1 9 7 7; 3 n d " £ m p loy m "n t I ril ;J 1 i c -, tiD n S 0 f D.J: 0 ugh t 
5 i t u ;.d; ion: Iss u ~ S iJ n d Ex p:' 1: i e. n c:3 ", b..n..::::. .-: s " k , 
Vol.XI(1-2), Jun~-DElcsmbet' 1981~ 
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speculotion of :1 low h~rvest, '1riC~3 st.Jrt , 

m ovi nc:; upw,l,l.'ds. 

m 0 s t 0 f t;,: s i. t u~. tiD n -; n d -, s 58 n put sit d..... d ~ vi 1 

" t.' k c: s t h ~l hi n::! m ~r6 t ,: c ~ ~dn ~n'lysns 2 drought turnad 

into f'Jmin, ,;s ": situc::tion c'us:'d [f,01'2 by f:::ilut'.:; of 

o!rJnOT.'ship on th:: on: il'lnd :end o;Jpor1;uniti's of pl.'cduc-

tion ~nd :~xch:lng:; on ths ot:-,c:.f:. T h -:- " f L c t s of t I, i s 

privil:gc:d on:?s. A cru:~l irony of such ~ situJtion 

fxom sm~ll 'Jnd m~rginQl T~t'mJrs. Th';s groups of 

liv2stock ':'nd cV. n l~nd which pushc's th,::-m out of 

cultiv::1tion in 
6 

sr:' c:S on. I nth -, :3 0 S <; n c ~ of 

~lny soft consumption 0" crop c:r=,:C!it f'ciliti's, th~so 

gr~ups t;nd to borrow from vill~g~ mon~y l~ndors 3t 
:;nd 

:;xhorbit3nt int:t':st rat;JfilL':!s 0 .l:,:;sult sm')ll i3nd 

margin:ll cultiv~torG ,r~ push d irr-v: rsibly into th~ 

It w::s o~scrvrd in 

---------.-~---

6 J dh h d t d Vl'd' nco nf '~n: ;mp-ct of • 0 ~ ~ soc u m -, n ". l..-, • I _.. .... 

d,t:olJqr:"i:s feor.1 v::t'i:JlJs studi,.'!'; in LH'd-t' t::J -:n::lysc 
'c h ,: r7, i c \.' 0 -1 r v ':.1 :i d jus t m~ n t s • c,e..:.; 5 J 0 d h::, " E f f " c-
tivnc:;ss of F.-a'l:!rl's fldjustmn'~s to Risk", £P'.i, 
Vol.XII~(25), 24th Jun- 1976. 
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a stuay on the impact of a dt'Qught that small and ma:c'::J inal 

found mntal breaking work remunerative than culti-

t ' 7 va lon. This indlJc~s out-mig~ation to thE ar9as with 

high~~ e~ploym?nt opro~tuniti~s and/or assured wat~r 

supply, obvious choic~ b'?ing th" u.rban at"3as. Though 

ot'g3nised 'Lc';onsf2t, of lsooul' fOl.'C' from a labou.l.: sUl:plus 

r=gion to a SCarce m~npow8r rogion is w~lcom?, the unorga-

of unskill~d l~bou~ fO.t'c8 to an alr'ady 

lCibour-dt:ns:o .l.'· gioll may l:~3d to s,:riou8 ,:economic distl'.Jss 

~nG socio-p~liticcll 
. 8 

st l:;Jlns. 

D::oughtClS G climatic ':v..:nt, hOW'V"l', ciJnno"t bo 

scl~ly h',lo .responsible' fot' th clisast-'t'S like thG Famin8 

of B.Jns::;l or th~ 1972 catastrophc. If this is so, then 

lS it tit: leek ~f oV~l:~ll d':vl'lopmpnt of droughtpronc 

of climate 

But within til count·l.'Y 

... - .,-._ . . _----------
7. V V BOl'k:t, Jnd IVl V r'hdhrni: LI'Q.2;;:.~t-2f __ l!2;:ou(;lht,...Q!l 

,~ '!~.:l.l . .J..li_, Pop ul.:; .i.', .d om b;J Y, 1975. 

6 • Furth~r,thp sffects on mo~tclity and health standavds 
a l' 8 m 0 l.T h 0; Z '3 .1: d :J us. Ii 8 b £1 t.:J ',' l::J a n e :r. j i hiSS 9 i \/ 8 n a 
conso~.id3ted picture of 5U::;;,l sff' cts and has clf'a.1:ly 
shown th8t thp rUl:al mortality touchpd its high in 
1972 and 1973. Cf. D Bano~ji, Impact of Drough~ on 
Nut.d.tion and H8alth Status of the Fopulatil:Jn of 
I n d ian, in D J,:Qi.,!,.9..h tan f!. 1'1 ~.o., Vol. I I, J..b..1i': _.t;,.Q!J. §.i~ 
f:a t'i s t.:s.qp~b.E.L,liQJj}!;!1.:]; iiiQIJ._ F.>!]!i.~.,..~!ld .. l!.ro U gb.,i, P 8t' gm on, 
1 982. 
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we h~ve to see if droughtprc"~ ~r~as are more vulnera-

bla to climatic fluctuations and why? The.re i", also an 

caul d also 

nj v.' c s'h b iIi 5 i n g e f f8 c t ~ In othsl' wot'ds with agt'icul-

tur~l g~owth, C2n the mAgnitude of crop failur=s in 

r3spons~ to e failur3 ~n rainfull of a given magnitude 

bo riJLUcecJ? If this happ0ns t:lC:'n dl'oughts would be 

lpss 3nd 1255 s~v~ro in magnitudo in tGrms of their 

1 0 
impact. 

This c=lis for ~ d2t~il~d ~n~lysis of the climatic 

cGndit.icns, p:JrticuLJ dy the di.l..', ct and indi.T;r,ct "ff·:;ct 

of clim;' tic anom:::lics on th" yi81d ,::mcJ pl.'CJduction of 

diff"l';;nt crops und~r div::;t:SG st,'uctu1.'al conditions and 

~lso th~ diff2r~nc~ mode by nlW t~chnology. It is out 

of pl.'. C,' f 01.' a n 2 can om i s -t to c: n d ..: ::J V (J U t' '3 hunt fOl' the 

C'US2S of climatic drought. , ~ ow . v ., t' ; ... r, <... -:., , ....... l,.. ~s3ssr:ntial 

for on to fine' out ways of d.1.'ought proofing, i.e., to 

11 . t '- .. con"mic c:.ffucts of o.l.'ought i3nd to imp.rove C:I ,V~J ~ .". ~ _ 

m,Jn's aoility tUl'cduce; the; s::.v.:.·L'ity of drought. In 

d t 1 f h '\' - m Tl" a S'11 so for iJ n 01' C1.' .0 P ,:n or :;uc a ptog .. c ,.~ overall 

d~vrlopm nt of dt:oughtpr~n' 2r~.RG, a knowl~dg~ of unc~r-

t:linty in ""1gl'icultu.T.'C is OJn '3ssLnti.:ll p.1.'L-l':-quisitc. 

- .. _-- -_ ... _---------
1 [J. An an~lysis of th. d1.'ough~s in th~ post ~ndcp.;noLncn 

p _ t'i cd;:: 1 5 n 5 up P 01.: t 5 th i s vi', It) c f. ~'i V !~ c d k iJt'n i , 
"rI:::'] ~ of HYV j.n Inst"·bili ':y", Ecg,Qo f2.1i£. Tim,;§.,. 
13 August 1982. 
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Uncett~inty in pricss 2nd yield (p~~ductivity p8r 

unit nf ~re~l arc two import~nt v3rioblss which entEr 

thE d'lcision making c,lculus of the cultivCltllT. Hancp 

a kncwlsdge of th8 n~turG, magnitude Dnd imp3ct of 

yield uncertainty is of vit~l conc8rn. 11 
In th\c long 

ru~ this may h~lp th3 pl~nn0rs to clossify th2 problem 

3r823 for spsciSl att3ntion r?quiring a c8r~ful long 

term p10n exercisu, inst8sd of rushing rosourcss only 

1n th3 event of crop f~ilures~ In other words, it will 

b[~ .., S+'~o 
(, ""-', l.'2pl,cing the 

On~ of th0 important tnsks of man's productive 

~ctivity has been a prograssiv9 transform~tiDn of 

unc"r-binty into iJ known prob~jbility (jistribution wnd 

tr,lnsfot'mcltion of the; 1:Jtt3.r into ~J cost c:iGm2nt thi:·t 

con go into the proc~ss of dSQision making. I n the 

p.rOCGSS Qf dav~lopment, apart fxom the technological 

chung~, this factor of tronsf~rm~tion of subjective 

.. -----------
11. \'Jhile discussing 'DL1!9ctions of Future Research' 

8t the tI/D/C - CIMf';YT C:mf8xc:ncc em 'Risk and UncCl:­
-;;,jinty in rlgricultu.ri:l D8v~~~pmi]nt', Rich:::rd Duy 
rais2d threE COpi8S for future r~s[3rch. Of thssc, 
tho fixst onE .t':13tGd to tho nChoractc:risation of 
stochastic vuriobl~s such 3S fiGld crop yi~lds and 
clim3tic variables ~nd their int~r-rel~tionshipsll, 
Cf. RichsrC: Dsy, "DLrsctions for Futul:e ResA-,t'ch ~1n [cenomic 

Unc.~rt:d.ntY',ChQpt8.t: 21 in JameS t1 Roum';lssGt, J~8n-Mut'C Boussard 
ond lnderjit Singh (ed) p .Bi~.I..-!:!..Q.fs£t:?int:i and 
~g£iE~l~£~_~~12g~~!. 5(kRCh und i17D/C, 1979. 
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probabilitiRs to obj-ctivtl on~ and ultimately its 

inclusion in th' costs a-i; th:: d:.:cision making 12vi.:l has 

The; inci-

de nc.~ of such inclusion in ths costs if not t.l'ansf':;.t'.r:::d 

vli].l dit'::octly fallon the, pt'oduc,:.t.' (imp,:oing Pl.'oduction 

;:,ctivity). I t n (" C,; d not n' c :' S S d .t.' il Y 0 \.' full Y be s hi f t; d 

cO the; consumo.l: the'ough p;:icc: m.~ch.:Jnism, it also falls 

on th:· ~mell and mal'ginsl farmC'l.'S and i.-lgt'icultu.1.'al 

labou.1.'-~l.'S who h)v: lit'!;l:' 0.1: no su\.'plus to s0ll. A 

;, n d i -t sin c i d: n c ," ·1 C 1,' 0 s S C1.' 0 P san d .• ',' 9 ion 'i C"l n 9 0 e 

long 'JJ3Y to'>Ii'~l'ds b;;tt':n' pLlnring not only fo.r c:gcicul-

tU3l d~v~lopmrnt but ~lso fol' dt'ought proofing of th~ 

pop ulc tion conct' 'en.; d. IViorc;ov('.', this knowl8dg: Cun 

B0fol'C we sPGll out th~ sPGcific objsctivcs of 

th~ prGs~nt s~udy, it is n~COSSQry to cl~rify th~ 

lik~ inst~bility, fluctu~tion~ or VJriHbility in yisld 

or proGuction s~.l'iss. no th~or~tic31 prDbl~:r is .... M"-I f 1"--'-'-
. _'I ' .. '"'" . I 

All tho' 

us" d 

bl . I h 1; t: T'Cc)tu .c~). ;i.nt't'-ch3ngc::2 y In ';;' .L , 
HO\,JSVC:::C, when 
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ona tri?s to make use of ths concspts of 'risk or 

uncGrtainty' it bl'comcs n~cessa.t'y to 2xplain as to how 

th8 CO!lC'pts - , .. .., 
W· • being used. 

It has bGsn customary ~n economic theory to make 

a distinstion between risk and uncertainty, starting 

with Knight according to whom risk was measurable 

12 
whereas unc8rtainty was not. Heady elsa looked upon 

'risk! as measurable; a decision maker may adjust to it 

through cost manipulation based on fJ"x ante knowledga of 

ths probability of the outcoma. 13 
In other wordS, 

since risk involv~s knowledge of probability distribu-

tion, 105535 and gains growing out of risk can be 

includc;d into ful'm,n"s cost schedul~;. On th:- othe:c 

~a~d, ~n~o~tainty weS ~aid tQ be pr3s~nt whsn ths 

knowl~dg~ of futurJ is less tha~ psrfoct. Knight sought 

to .:;xplic·jt" 0 quwSi-philosophical· fl.'2m[;ItJDrk to undc.t'­

stand profit wh2r~as H?ady perc~ivGd it more from the 

point of vi~w of applicability. 

---------------~- ---...--
1 2. 

1 3. 

F ran k K n i 9 h t ~ B~.J.-.IJ~£2£.~ i n.:!:~2I!.!LE.~ti.:!: , 
Houghton Mifflin, Easton, 1921 .. 

E 8t' 1 0 H 8 i} d Y : _~ c o::!..£lB. i.£~Q,f2!l~:i..~Ql,.i.!dru P r Q.9. u cti q!l 
end Rosourc Use, P.l:ent~c,' HiJll Inc., 19(;4, ---_.....--_. -...... _-
FP.442-43 9 
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Unc~t'ti3inty has olso b"lsn t.t'eated OlS a relative 

phenomenon wilel'E cf"rtainty of an event 18 

in9 0 pxobability distribution, whet'33s uncertainty is 

3 complementary s~t uf this probobility distribution. 

L:h-k' 's ..) 1:.:J. 1..,.., .J.. C th c)Ol:Y of r potc-n "cLJl su.l:p.ris3 I considsl.'s 

C2t't2inty ~s a point with 'Z2ro Potonti~l 5urprisa t •
14 

Fund~mcntJlly th~ two concFpts ~r8 not diff8x8nt, 

':'n"1;o can side: t'C. ti on w hil 

and, whet is .x:ctly f~lc:,d by th~ d.'cision m::lka.r is the 

disc3rd~d thr us~ of fx~qurncy rltio or ~stim9t~s of 

prob~bility ~s a m ~5Ut' of unc3rt,inty,15 end inst~~d 

favou.t,··.:d O\'dct'ing of uncc;rtainty on the sCells of 

'pot·ntj.d surprise' which is clg: in pU.t':;ly subj.,:ctivc 

in n ,tu.t';:. 

Howaver, 310ng with thp development of the th80ry 

of d~cision making the conceptual differ~nca be~waen 

---- '...--_ ......... --
14" G L Shackl': 1!.!:lf.c:~t.:.1i,;!!,~y _~.IJ._!;£Qn.Q!!!.ill, 

C~mbridge, Univ~rsity Press, 1952. 

1 5. lill .. '" p. 2 6 • 
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l:is k an d un C81:ti.,i nty ha s thinned out. 16 
Roumassst 

2ssorts th~t in a mOdern d8cision th20ry thu distinction 

.L • t . unCEreDln y 15 not donG on the b:J sis 

of mc'~su.n~bility of th"i .• ' p1.'oblbiliti,'s but lIunce.l:tcinty 

.l'fc.t,C; to~ll situ=tions whcr.:' :J single. ']ction may L:3d 

to ,It:':t'n,tJ.·v;: cons" u~nC~6 n' . k f t h ... q ,. " 1] Ci 1'1 S .t' ',' c·r S 0 8 C ~j ,).', c-

t,ristic of th 5ubjctiv~ probcbilitics oVer tho con-

s:qu3ncc..sJssoci'·d,d with an~ction". 17 H:' puts '_'isk 

c.:s on which incr-::,os:.s wh:m th,- density function of 

l' t U l' n 5 iss u b j c t '_' d to 'J m r·'] n p .1::' S' rv i n 9 s P .1>:' 3 d • I t 

15 c_ mp:;su.t'c b_1sed on f.l::;quroncy distribution tog.-thC.l' 

uncc;.rt..;inty O.t' ij gUClg: of uncc.l't:Jinty. A nat h;; .1.' in t c-

r~sting dimension about ~h8 d~finition of thCS3 conc~pts 

hlS :::I-.:-n discuss::-d by t10thchild and Stiglitz, who 

d:duC~d c d~finition of risk on the basis of risk eVf:X-

sion, wh~ra risk 3v~rsion i~ ch~xDctcriz2d as a conC2VC 

---~.------

1 5. Savage's reaction to th~ distinction is more 
~t.l'ong7 t' .. to quota "This distinction has proved 
to b~ steril~. Ind?8d wr cannot in practice act 
rationally without summarising ou~ information 
(or its C0nvprss, our uncertainty) in th~ fOJ'm 
of pl'obability disti~ibution", l..Iuoted by f.1.'ank 
Cancian, "Risk ancl Unc:ll:tail4ty in Peasant D,~·cision~ 
Ha kin g" in .?E£:.i9.::£SQa£!1l.i£ C QQs t l:a ill} ? __ :t 0 _Dg_~81£ill:: 

~~¥~-;-o: :~1§~~~::~SLI:~.9.Q!'£~1.~A 9 l'i 1ul~~, I C HI SA T t 

James ,f:., HOU~CJS83t: Hi£:2._.qIlJ1.J3i~, r~odh Holland 
Publishing Company, Amsterdam, 1976, p.15. 
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utility function of wealth and risk 1S the cost that risk 

3v8rtsrs will pay to avoid. 18 

of th8s8 two concepts 8v~n at an intcrnation"ll gathering 

of Expsrts working in this fi~ld.19 The confersnC5 on 

Risk, Uncct~inty and ~gricultur~l D?v9lopment dealt with 

this C!t'obl--m closed on :J notG tha t " )- •••• e 1."- S e Elre he .1'5 

should spscify which definitions they arc uSing when 

th~y repoet th?ir wo~kr,.20 

;-"5 fen: 2S this study is conc:.en"d, we choOSG not 

to :mph,:siza on this disto.nction, and would not mind 

using th~ teems cv"n int~rchangGably. The t2rm instability 

Can 31so bG ussd to denots both, but for the fact that 

inst:::bi1ity cfln refer.' to all fluctuations including thoso 

arising fxom conscious d~cisions. We, thErefore, prGfe~ 

th" term unCGrtointy .. Wh8.l.'B there? is h3.rdly any .risk 

cov~r through insuranC8 and its prospects eeG quite 

dim for low V:31U0 and unstable Cl.'OPS, thl" distinction 

betw~cn risk and uncBrtainty 10s86 its signifi~ 

ca n ce • Though we would n'Jt 1ikr, to u tt"1ch much 

signifiC':nce in the: p.i.'csc-nt stat:? of Clff"li.rs to such a 

-.---.. ,-~--- ....... -..-- ..... -;--
1 8. 

1 9. 

2 O. 

f'il RothchilG .']nd J E Sitg1itz, I1Incl".:using Risk (I): 
;.., D:: fin i ti on ;r, ;!.Q~fll._2L.I£QIlQ!!2!.f_Ih.9...Q.:D'., Vol. 2 ( 3 ) , 
1970, p,,225-243. 

i-I Conf:' r:,nc.:: on "Risk, Unc2.rtain ty and i-Igric ul tU.1.'31 
DIJV.:21opmr~ntll, ;.jD/C and CIIVW1YT, f'ilarch 1976, fot:. 
pt:oceenings ~. James A Roumoss8t et~~l., O£~ C1t. 

Jam8s Ii Roumass~t, £i •. '.o!1., Ibid., Chapte.t: I~ p.5~ 
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d ' " t' ).' t may S""-; 1 1 b~ ... lS~lnc lon, - _~_ r. us~ful to jistinguish 

b""l:lrIAC;n l'isk as mF.asu-t'GC by probability of failu,rp., and 

of an ovr~all measure of co-effi-

ciant c~ v3riation. shall discuss th computation 

and implications of thes~ m22SUres in a subSEquent S2C-

t::.. 'In • EI/Pn in making this distinction, probability of 

f~ilura is consid~r~d only as a dimension of the lorg~r 

P ."0 "1, " m 0 "', u r - t,t 'n J L U _ IC~ all 'y, though a mars concr'~ta one. 

T' f , ne Deus of to analys('1 

fot, the p,d,ncipal crops J.n the' context of both gl,'ow'!;h 

and climete or 8nvironrr:':ntal factors on the basis of 

and i n t::o " - dis t 1'i c t 
21 

S8 condi] t'y d::I ta. Though 

both production and yislds 

equally, our atteMt~on herB is focussed more on th3 

latter. by this we do net in anyway int~nd tq undar­

~ostima1;e tha unc:::1.'teinty in p,roduction of the crop~, but the 

f3ct is th:.".t p,r~ly it~ris·<t .~u-~ of :Jcju\'}tm,~nt;o in Ol'- J 1 done 

th.t'.:Jugh conscious d: cision m"'king. 

in p~oduction is mox_ mDn2uv~x~blc than thst of yi~ldS. 

-. -. ---- ... _ ... - -----.,_.-._ .. ------. .., 
21. Th signific2nc~ 

f 0 l' :~ 11 ~ S '; u ~! y i s 
Ex p::: 1.' i ~, n c ,', 1-, t:, 1: 

O f t h " h' - ~ I"il c, h ~, ,. ~ ~ h t .. ~ 5 'h', t '0 C OJ J. C '" 0 " ~,." • ~, '" . L 0 v _ '" 

discUS5~d in th~ S2ction on Indi~n 
in this ChClpt:'t'. 
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,xo; nOU8 affc:cting Q cisions riO-gal.'ding 8.1:86 itself 

unci - T' a c 1.' (I pin a p OJ i: tic u 1 i3 r y ::;: 1'. Th0~~ 18 scops for 

adjustm nts in o~hrr inputs too, but onca ar~a is adjus-

-I- • Q' ... :..... : 

t.'chnological ch~rlg~ is irr~v~rsib16. Mo,t'saver, since 

th,.., g'L'Ol'J7 C, Pt'oc"Ss 's m~' nd m • t d' .... - .• 1 '" 1 • .-l.E 3. 10.1:8 D.t'1"n ~'. ';0 ~IIC.J:':CiS-

1ng yields (th~1:0 b~in0 limits to ar~a 8xtension). it 

may bq R'Ol:8 m~~ningful to conc3ntl.'atc Moro on yi~ld 

U~cp~t~inty in output wh3r3v~1: naCeSS8l.'Y haS also beRn 

FUl.'th",.t', we givB g,:~·-"tct'lttention to d.,'oughtp:t:one 

We how~v.:r, do not t~ke it for granted 

that yi81d uncertainty i~ m~inly th9 probl?m of thss9 

l',,"-::S. "p', \:t fT:om -.n~,lysing tn' .t'olr; of th"s8 or(l~iS in 

:;g\:icultul'Cl~ di::v1lopm.-nt, WZ 8150 try to aSSllSS the 

role of climltic f;:~cto,1.'S in retarding the pElCG of d~'ve-

lopmnt in theSE) .t".gions. 

I'e my sp~:ll out tho qU.:;stiDnS ;Jtt.-:mptecl horc in 

sp..::cific d·:t:,iJ.iJ :.:8 follows; 
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i) ~h t is th con'C"l'bution of - • ~ droughtpronp Br as 

to tho ::JtJt:- ',gricultur2 :s comp'-3.l:f'd to non-

How f~r 3r~. the-S2 r'lgions rssponsibla for 

C:l.'l.'LCsting tht; p-:c' of d:.v~lopmcnt? 

ii) How do 3 this situ~tion ch~ng~ In J typic~l 

m' chJnisms op, 1.'1t,: in th 'SG1: gians in tho 

~v3nt of 3 d)'aught? 

1'1'1') K t'. th:'r:Jny typ.- of p,riodicities o.\.' cycl;.;s 

ln ~h,- .\.'Jinf~ll s-ri~s in long run? 

i v) H :J 5 t h:, p', t t ,-, .l' r~ oft' ~; i n L.ll em din c i [). n c i of 

l~st thr~e qU2xt-rs of th~ cntury7 

3nd oist.l'ibutiun of .\.'~inf3l1? 

i) How f<Jl' do diff,;r,nt m'L:5U,t":'S of unc'.'rtrdnty 

chi m '"; -, - ch 0 t h " i:? 

yi3ld . 1 • 
c '-Jmj::F' '.': v: 1 lfl 

How do~s unc~rt~inty in 

of Jr~J 2nd production 

]C':OSS c"ops/clisteicts? 
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ii) Do ce~t3in cxops/districts show consist2ntly 

high u~c2rt~inty rglJtiv~ly? Do th~ drought-

prone dist':icts show p8culi~r1y high uncsr-

t"in-ty:.'s cOL,p:,.t'ad to non-dt'oughtpl:onE dist-

iii) \." , 
,f n rJ·~ ~ S 

3ccomp:ny gl'Qwth? H,s t'chnologiccl chang~ 

m,:::d:; ,ny diff .. rnc-. to tho beh::vioul.' of unc,~~,t'-

t.-inty in th contxt of growth? 

Ot' con v " .t' 9 i 11 9 7 

i v) How f '., r i.; eli mct,~ (u ~ i n 9 c i n fJ 11 a Sl i3 P r ox Y ) 
, 

.t:r!5ponsibl'.' fCT' thf. b:lh"vioul: ,of Wn cC3.l'-I;:;in'\;y? 

'Ilhi,:t is th 1.'O::} of i'l'rig-ti'ln in mitigo-cillg 

uncort",:i.nty? How f;).t' D.t"'. tho stxuctu.rc13nd 

institution~l vd.c~;Jl[5 " sp:JMsib13 in:xpl'1in-
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v) \Jhat 18 t~2 raJ". of adjustmC'nt mrchanisms in 

mitigatin~ th- (ff~cts of' "nc~··L ' t ? _ w ',.~21n y ~i ha t 

~xpldins th~ diff'r2ntial impact of drought 

betwa~n droughtprone and non-droughtprone 

districts, 

~I:'thoc;s and ~iat:-t'ial: - .. _--- ~. ----- - ---. . -......... ---._-

ti(;n of which is b",sc-d or, the- concsf-lt of c81:tainty. 

possibl' only by z81.'oin'; dowr, ·th r seal:: at tho point 

of CSl'tL.:~nty. Certainty is th~ most d_sir~d pa~h, 

outcor:;,- at' ,1.'ang.: on -Crl<: j:t'Gf':,l."ncc :iiichr'dulr,' of thc 

P _t'~ f· l' ~ n c" .' 1..... . • It n~~d not b~ a singl~ poi"t but CBn bp 

a ,r: OJ rj 9 i1 0 t' t h 'C mas t c.: sit' C d p3 tho f t h 8 t l' ,:m d b f 9 t' 0\'/ t h 

~ th: nost d3i1.':-d on;, but in th: circumstanc's ~~prc-

t t 1, t d h t' W hie h can s:, l'V " a s t h .. s' n S F.I c,:n 1'.'3 :::nn cy, ' 

b-st r~f,t'·nc~ point in planning for d-cision making. 

P, summiJt'y m, c,SU,I:;, dsc.t'ibin~ fluctu'3tions fl.'om such 

point or pctl-- shrulr: giv~ a L:i,t:ly good ind--x of 

unc: l'ti",intyo 

Ths~, 
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usual mp8surement e~rors, i.e., thp varie'tions dup to 

tr~nd and the v~riatinns due to factors othat' than 

k trEnd va~iabl= is sup~os3d to include impxov8-

m'nts in inputs, farming p,t'<3ctices, skills, E;Jtc., the 

impact of which is to b~ ~xp3ct~d in any particular 

Kc: aping this 

In vi>;lw, W5 l-uv; tak:'On th" m23SU\'c', of variation which 
thD 

18 net of th~ variation on accoun~ of trend *iz.,Lcocffieicnt 

of variation adjust"d for trl:nd (CVT), as oux m~asur8 

of yield uncc~tainty. If th" t'.'f:nd is not statis-

tic~ll¥ significant, -!;hem it will hov~ to bEl a m8ilSU.l.°8 

of val'iation around ,h:: mec;n. 
22 

A t,d,cky p,l.'oblem invol v-cd he ,to, WiJS the choic,". of 
for 

th , functional fOl'mLfitting trc:nd to -time SE-t'i~s data. 

A comr:;on proc'dut'c' fn-,_' ,t';'solving this p:t:oblcm is to 

chaos:: thr, functional fo,lom '-Jhieh gives the highsst 

value: of R2 among a s~;t of t,l"end functions. 23 In 

practic2, this docs no", m.:;k.:' a significant diff:r,;nc:J. 

fVlo.LOV ,~', it ct'ut"c-, difficulties in compa,1.°ing trsnds and 

--,~.~ ---------'-'-------
22. 

23. 

This probl'm has bs(n discussljd in d~tails by 
fVl V Nadb,tOni 'Yit-::ld Unc,'xt,,,inty in MahariJ2'->t,l'a 
Agt'icultur': I_..Jf.J;., Vol 26(4), Oct-Gec. 19-1. 

This proc-'dur~ camo undJr sc~thing att0ck by 
N K ri s h n a j i, " f'L ':' s U 'I.: in gAg ric u 1 t u t' a 1 G l' ovJt h II and 
V r'i R,~o, "Mcthodologic3l Issu;. s in i'1casuri~g 
Ag.l:icultul.':Jl Growth: L,essons cf ;'kc'nt Ind1un 
H ,- "', Cl t' C h' l'S ", bot h i '1 L J hE., VOl. 3 5 ( 2 ), k P t' - J un 1 9 B 0 • 



~round tr~nd ~Md _cretiS districts ~nd crdps. 

5:n~-'t'dlly, lin~-'l' -'-, d h b f ~" .1,n 5 ~V2 'en Dund sDtisfactory 

'T'OUg,'l, ",v-n wh n 31tc:.r.n'3tiV8 tr"'nds WCl'n tt'i.od In 

fittr,d only l ;n-(1T" ...... 1_.,. _ 

t '.' n d s f 0 1.' .~ 11 C .t' J P S .-, n d ,j; S t l' .; c t s , . 1 - - ~ ~ 2xpr,ss1ng s OpG 3S 

CVT as indic"t;;d -_DOVe t'lks into ,;:,ccount flLlc·t;u .. ~-

Fluctuations 

c; -:: n Cl 'vcnt~ for tho d~cision 

m,k.'l:" This lr,j us tG C'lOOS:. th, othc.t, two typ's of 

m ",3UlH S for th,' d gr'( of unc'l't~inty. 

Iloumasset calls 6sk 8S l1a change in th'3 dist.l'ibu-

-ei_on cfl'andom vat'i6bl r which keeps its mean constant 

unc r:pl'es2nt a movom",nt of th" p;'obability drnsity fT.'om 

-- , "-----... --,,....--~ .... .,... 

(ii ) 

(::'ii) 

( i v ) 

D K Desai and N T Patcl t "lmpuoving Growth of 
Foodgl'ains P.t'ouuC'l:ivity in the ':JF.'ste.l'n R~g:i.ons 
of 1. n d i '" II , .L.!.&~, V o~ • 3 8 ( 4), 0 c t _ D f.l C • 1 9 B 3 • 

Y K Alagh'21nd P 5 Sharma! "Growth of Crop Pl:oduc ... 
T-l 0 n: 1 9 60- 61 to 1 9 7 El - 79 - Is it Dec f' 1,'1: a tin 9 ? " , 
IJ,I;t;, Vo1.35(2), np.l'il-JunC' 1980; indic,<,~' lin.~:H 
t:i:and3 to b,·. b,o".; :,.:;.T: fit th8 exponcnti<::l Cl.'.nds. 

C h ,'1 n dan i'i uk h . ,,1.' j ian d K \/ aid y an ;:J t ha n, " Lll.' ow t han d 
Fluctuations in Foodg1:3ins Yields pst' hactut'~ -

. 1 . tI I J'- V 1 .., 5 ( ") ) 1'1 St::JtGwi$i::l /-In·] YSl5 , _....iit., C,..o'" '--, 

f',p.l'il-Jun8 1980i found non-:o of th,; fOUl' t.i:snd 
functions s::;tisfacto1:Y for [v'ilhat'ushtr" in 
tL\.'ms of th.: b,::hc:rvioUl: of tlrit' .i.'Gsidual s • 
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t n- c· n t 1:::' t r th t· 1 f -.r-. E .... L30 th" distl'ibution ll and also 

th3+: "risk ::5 :0 pt'ob:.1bility of loss 01.' chance of 

b Ci n k .t' U pc C y" < 2 5 Taking this into account, we h~v3 d:findd 

unf.:JvQul.'iJb1c~ 8vcnts']s these. 'vC'nts wi-1ich fall below a 

P ':::'_dcfin~d l,'_-v"_'l- of c . t . t (h t' , .. c· :, l. n y w::; l.'G C t r c'; l. n t y 1. S 

d:fin'd a'" th.., most p.ro:>fe.T't'f"d / h ) 
- g -. - 1:~nge p3·t of OCCUr1.'2nC9 • 

"h,'i -, .... 8 J~ _nE ::;! 1. tl'enli as th a 

pr,f-~rc~ p::th of th2 ~8cisiun m~kar. In order to avoid 

, 'd ' s~mpLlng::n non-5~mp11ng randum errors, WG d~fine 3 rongo 

p:th of outc:Jme. 
26 

this into considzration wz 

The b~S2d on th~ frrquency af f3ilu~a 

i.n,. th': f.t'equiOncy of nc;g:ltiv:::: d<.vi.,tion fl.'om thE 

oxpcctcd Qutcomc.\'J3 hCiV.· d!·)fin~"d th[' d::.viotions bz..low 

10 pOt' cent from th~ trsnd a~ th~ 'f~ilu~cl and taking 

the f.cqucncy of numb- l' of yr:.:n:s havil1;; such f2Jilul':': 

~xprc3s~d ~s p~r c2nt to tnta1 numb: r of Y8Dxa givr's th8 

p':Gbjbili~y of f-ilul:-:: (PF). 

--------....,..--~--

26. 

J::lm 5 1'\ f\OUnU3s c;t, .!J.i.}::'i.2!J.iL&§.1, .l,IJ;I_ .... ~~ll~, pp.15-16. 

5 i mil "l 1: t c h n i au·' ',tI D S eej p p 1 ie.' d by V 1'1 R ~I 0 ,: t . 21 ., "I hi 1:, 
incJic.3ting CJ tl~U::: tl:.nd fa;: Karn"tnk"l cf. V [Vi ;,'ho, 
IV: V [Ij -. d k a lon i ') n d R 5 D,;:: s h p:J n do, II f.1 ( G 5 U l'C m "n t 0 f G 1: 0'11 t h 
::lnd FluctuQtions in Crop-output - An ~ppro::lch bcs~d on 
th.; concept of i\Jcn-Syst,.:m3tic C.:;mpon-'nts", Ldb..f., 
Vol.35(2), hpril-Jun~ 1980. T~king Standard dovi~tion 
to drcfin., th:: m.3,t'gin on both sidi:'S "Jill not b" pI.:OpO.l', 

~inc':' str';ld".rd c!.vi~ 'cion its,;lf is :1 me :JSUl" of d::vio­
tion Qnd 31so 2ssum:s nQ.t'm~l di6t~ibution for th s~riEs. 
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Other meaSU~B of uncertainty used hare ~s th8 C~cp 

L 035 tic] tio (Cun. which 

I nSL.:l.'aflCe cont~:xt. Th0 p~Gbability af failure dafined 

abc-va t~«3S into account the :1umbe.t' of YEl21.1.'S in \<!hich 

j~nd off the tr8nd 8stimBt:) and not th8 actual lass 

. , d 
l.nVO.l.VC1 • " mGQ5Ut'~ which contains both th0 failura 

and q'Jan-cum of failu.1.'c can also SEt'V3 as a measu.t';J of 

tha d~g~2e of unc~l:tainty. Ths Crop LOBS Aatio d3fin~d 

for out' purpDs~ is th~ sum of dEviations b21ww 10 p=r 

~xpt'cssad as p~r c~nt of thr sum of all obs~rvations, 

Symb:lically til:, two m_~dSUl:i~5 can bc (XP:1..'css~d as 

f G 11 oW s: 

n (f) 

(i) Pr~bability nf Failur~ (PF) ~ 
~--- X 100 

n 

w h, ,t'8 

n ( f) • numb2r of years in which the yield por 
h,cta:":-' is below 1 0 pst.' cFnt band f',:om 
the tr2nd ~stimat~ (if th8 tr2nd is 
positivG and Significant) ox mcan 
(in caS" \.~hf' t.,c:;thE:; '::l:c~nd is 
t:Jot significant). 

n "'" total n umb:~ t.' of Y8a \.'S. 
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m 

L d. 
J 

(ii) Crop Loss Hatio (CLR) = 
j "" 1 

----- ---,,--- X 100. 

d . =: 

J 

n 

deviation of actual yizld from ~he yi~ld level 
below 10 p,.1.' c"nt of the t.l:and 8stimate> fO.l: thp, 
Y"lflT j (0.'1.' mean in CrSB tl:snd is non-signifiC'ant). 

m = nu~b~r of y~2~S whon dctual yi~ld is below 
10 PE'l' CC' n t from c'stima t::' d yi r) Id Q 

n - total numb~r of yrsl.'S, in the serieS. 

It may be' natrJ th.-.t C~'op Loss ddtio (CLen and 

Pt'obability of failu.l.'8 (PF) a.l.'G tne two meaS4.l.'9S of 

f,:!il U l'r·. They GXP1."SS .1:GspectivG!Y the- probability of 

~isk occurranC2 and thl av~rdg~ cost of such risk in 

.t'~lr.JtiO;"1 t08vrNgo yi::-,ld. ~'l;;asu1.·ss di 5cribC1d f~bov,: 

including th2 c::02ffici'-nt of vadation adjust;;d fO.l.' 

t.c;;-,d (CvT) S.l'S f.T.'GJ :Jf 'bhe units of measu.l'pmsnt and 

ax~ compar~ble over crops and across districts o They 

in di Ca te th.l.'8 e di. ff: 1: on t dimen si onS 

Wo h~vp discuss~d so f3r th~ mrasurement of the 

drg1'8C of unc~rtainty of individual crops and crop g~oupS 
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aVe\.' districts. h summary m8asu~~ obtained by agSrs-

g~ting crops OVbr c district will help in making an 

Ov,t'.,"11 co[:-;pc:: rison bGtwe8n distl'icts. Aggragating 

~naividual c~ops ov~x a district woula n~ed assigning 

I,,:;ights both according to a r'.Cl unde r crops and vsluEl 

of c ': a p 0 u t ~ u t 0 I f ilL Usc C U :1: .1"; n t val u (" S 0 f dl.\-' 0; and 

PL~C.S rOT: ~gg.I.,,';c:~ion, 2c.ch of th.:m int.t'oduc';s bias 

of its own Vat'icltion. CUt' focus, how8v~r, is on yisld 

wncf.I.'tuinty in physic:'l t~l:mSJncl not on pric~ unc,;1.'-

t:i'lty. In Ot'O,-1' ":0 n,t ou': th': pt'~c[ vClriation wo 

take constant pric~s as w~ights. This 123v8s us with 

cu.t't"nt v~lur S 'Jf iJ.1," ':: to :Jllow fol.' ch:Jnging c,top 

pattel:n and its imp..:ct on yi;ld uncct't3inty. OU.t' f i \.'st 

constant C,l'Op patt·;t:n is fOl'mulatcd .J5 followst 

In 

~ (y jt • Ajc • P j~) 
j "" 1 

== -" •. --.-... - ~---~---~-----

m "'-'-' ,2 
j :=: 1 

A, 
JC 

) = Aggr~g~t2 yild 
G t const~nt pricDs c 

p ,J '; to l~n f O,t' th r' 

pl'r h~ctar~ 1n ~. 
i.1nd constant orop 
Y:>l,t't. 

at 



/1.. 
JC 

p 
JC 
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- Yi~ld r~tc of j th crop for thn yc~r t (in 
kgs p~r h1ct21:S). 

=: Arc;:) und r j th crop JV21:iJgc;d fO.I: no:em:"l 
YGsrs in 

;: Farm hCl1:v .. st pt'ic's of j th CL'OP, av,o.rsg"d 
fer normCll y~al's in the State fo.l.' thf'] qUi3ntity 
in t81.'mS of which yield is calculated. 

J ;: 1 to IT: [,Urlb31.' c:' ct'ops agg.t'sgatfld for th8 
s6.t'i~s, 

Th~ fluctuations due to area Can be incorporat3d 

lr, the: Elgg1:2g",t:: yL:.ld s8.t'ies by t3king curr8nt a:eea 

u" d ? l.' t h - CI' 0 P f 0 1.' t h - l.': f c 1.' - nCb Y E Ell,: ins t 8 a d of A, • 
JC 

s .... ri·-s ~ K Y~ e t ) and i'J ueh a sori2.s can Dc att.ribu"l:cd 
,. c C 

to th ,. chang.: in th crop patt,'rn. 

\ie fot'mulat, th aggl:ogat6 yi.::ld prJt' hectsl''-; 

at constO!nt pric('s und v:.rying ct'op p.~ttc·.rn as follows; 

A Y Pat 
c v 

\/ here 

= 

m 

'). (0 'to p, ) 
c--. J JC 

j ;: 1 

-----.----~ ..... 
m 

L. 
j '" 1 

A.t 
J 

- Aggr:gat.' yil:ld p~t: h?otarc at 
c .-: '1 s t iJ n t p 1.'i c ,S CJ n d v a c' yin 9 C 1.' 0 P 
pc' ct .r:n for th3 yr:3.l' t. 

, ;: Output of j th C.l'Op fot' the; y'u.'!: t. 
L.jt 

p , 
JC 

;: Foxm harv~5t pxic~s of i th cr:op. 
w 
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A.t = 11.1:::", und.,\.' J th c"op''';'n' t th .... 
~ • 6' yosr 

J' == 1 t o m c':op:; agg.l';, gc:;t.;d fo.I.' the s -t:i35. 

ThiS cor.st~. nt pl,'~e:"s and c n~t ... +· tt b " .... - 0 '" 3". crop pa G,'!:n Q OVO 

r--"-'+-' t' 1 t th ,'",-w v,L.5p:~C ~VG yo':: avr:.l:age fcll:m hal'vest prices 

(ot stClta level) wnd 3Vet'age ('H:eLi (3t distl:ict lev?-l) 

GU1.'ing y~:31'S 1967-68 to 1970-71, which WSl.'S w8'Jth,,','wisc 

UL! iy,v':2 t"ken 5tutc ::J.verc::go 

fC'r~ h~l'v~st pries for c-lcul~ting beth serias of ::ggre-

yi81ds in ol:d,'l: to ~void 

v::'t'i]tion, which ir: itself is S SOlil:ef., of disto.t:tion. 

which flCilit2ts int:rdi5trict ~nd intr~distcict 

CDtr.P3 l'isons. vic hava t:lkc-n only tho58 cl'opr; for which 

Timeliness or distribution of rainfall over G y~ar 

15 considered as ::n important determinant of uncert2inty 

Thp par cent distribution of rainf,ll OVBr tho seaSons 

will SivG ~n id8~ nbout qu~ntum of th~ dist~ibution but 

would not speak ~bDut whGth~r thp distribution is 

il!l 0.1.' .:; O'J ;;; .1.' it 

is difficult to link up this distribution with crop 

P"1.:fO':m:lncr., due ,to limit8d d c'g.1.:-3CS of ft'Uc,dom. 

sit U'l ti on , ~ summ~rv ma3s~r8 of th~ distribution of 
- v 
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"ginfall will go 8 long way in Dssessing its impGct on 

C.l:OP yi .. 'lds. Such ;~ mG-SUl:~ S'nould t k'" ;nt '''' 
'- . c, ';' .,.. 0 canS~L,8t'Cl-

tion th r import:1ncc; of th'2 s,<J Sons (5g.l.'o-clim3 tic impa,t.'­

t,nc"'!) <1P,::;1.'t fl'0m th,' qu:cntum afr"inf"lll l.'C'cGivsd. 

index of dist.1.'ibution of ,t'3inf)ll n."Jm,,'d uS S",'~son~ll 

f ill lows: 

X, 
1 

m 

i "-. 1 

x. y, 
~ ). 

SNDI 
........ _-._--_ .. _--.-.. 

:: 

- B 21 0") no 1,'111,11 

i th mont~. 

n.100 

deviation of rainfall ~n ~hB 

Y. :: No.t'mal pe.1:c~ntage lil'lare of tn~ i th mOi'\th~· 
1 

n :: 12 (total numb:.n.' of months). 

m = numbs.!.' of months having n~gativ9 dsvistion 
f,I.'om th,~ no\'mal. , 

W3 hevr consider~d only n8gativ8 dpviations hD~e 

mainly b"cousc cxop yi""lds a.1.';~ SGnsitiv'~ to n,gativ;;; 

d'.viations l.'wsulting in droughts, mo,t> So in th~, csse of 
-. __ .-- . ---.-.--...... -~--

27. II/) V NCJdkarni and R 5 l,J,.,shpand·.', "Rainfall in 
Karnctaka - Sam" Important Issuas in F1ainfall 
B; ha vi 0 ut''', A~::. CI.,;,l, tu.:,:gaL:? it u a ti,pn in l..Qdi£l' 
Vol.:n(4), July '1982. 
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d:coughtp.r:on, districts. 

~8inf511 is not tha~ S~ver8 in d~oughtpron~ 3~~3S as is 

thE p~oblcm of d~ought. 

This t:st is Sam=-

Wh3~ simildl' to thp oft-uSJd Run t~st but it hDS some 

d · ".1.' d 28 
lS-C~nCi..tlV!, a vant:'1U s. 

~ 
In 3 r~ndom scrirs of 'n' 

obsL1:v,,'~ions, th, min numb.,'x oftul'ning points and 

v c; l'i.:; n c.: :3 1:'- 9 i v-' n by 

Rt as 

m'::.1n u1 (P) "" 2/3 (n-2) 

16n - 23 

V'1 l'ian ce, u (P) "" -'------

R 
t 

90 

In .~ .t:andom sr;-r:i·7'S the actual numb['l' of tU.1.'ning 

points should fpll n~~r th mr3n numbs-r: of ~urning 

points 01: within the rangc' of ong or two st~ndard 

28. 
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aeviations. WhFnev~r th3~C was a gap 'n th~." " ... ,S8 ,1.'~3S due 

to mibsing observa~ion3 thrn the major portion of the 

53 ri,:os was utiliSed f th' t t 0.1: ~ S ,e s. 

!n addition to thp above tools w? havs also usad 

t~r u3uel statisticul t~chniqucs like corr~lations, 

Data f:Jt" the., p.t'ss:"nt study a.t's collected ft:om 

s'C-concaL',>' SOUl'C'5, <osp"'ciallv ·those published by rcsp8c-

r,' cot'ds. Th se data WCt'~ subj-ct8d to chscks for 

. . 29 
con s~ s ten c~)s. We havci collEct~d fiv~ SGts 

cf data nam3Jy: 

i) Monthly and annual rainfall data for the twelve 

drought-prong dis~ric~s of Maharashtr8 from 

1901-02 to 1971-72. 

ii) Data on L~nd USE pattArn and irrigated arE8 

for ~ll tha tW8nty five districts of the State 

iiil Ar.a, production ~nd yi~ld par hnct~t'0 of prin­

cipal crops for all th2 districts of th~ St~tu 

from 1951-52 'co 1980-81. 
------- .. _-- ' ........ _..-,._.- ... - -- ... ~ 
29. r1S rr,g,3rds th int·-rnal consist-ncy of data, "18 have, 

not3d th'Jt 30m',' ti;n~s tot2ls do not :Jdd up ac"oSs 
districts :md c1:ops. This WdS obviously du'" to th:-
P l'inting ct'.rot's. The'si- w' l'O cornct~·d wi~h th _ help 
of thJ officLlls of the IJ,"pa.t"tm-nt of rig n cult 11.1.'-.. , 

Gove::;l.'nm,nt of i"lah,::rashtrfj, Pun e] by .t'cf''':l·l"ing~o thr,i.r 
&: ::~' C 0.11 d s • 
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iv) T~lukawis~ dat~ on l3nd uss, 

ticn of principal crops and oth?r indicators 

fo~ 83 taluk~s of tho droughtprDne districts 

fo~ four w83th~rwisR normal years. 

v) Data en land holdings, ho~dingwise irrigated 

a.t'ea, holdingvdsp Cl:OP pattern and hOlding-

Wlse usr of inputs for all ths districts from 

tho rlgt'icultlJr'Jl CensLis 1970-71 and 1976-77. 

~ainfall data ~r~ collactEd from 3 publication 

of tha Indian Met30rologic51 Departmant for th8 yaars 

, r C 1 r, .., c_ , r- , 9 5 0 :i 0 
I'-} -u~ l.O IJ4 - • This public~tion giv's data 

fct, r"ont'11y and annu81 1.'3inf311 fo1.' all thp .t.'ainguagc; 

raingu3g~ stations f?11ing within a district to arrive 

has any discontinuity in data~ we hava droppad it 

thl'oughout tho.: 9l11:1'~. Th~· stations ov, T: INhich th'J 

data ~t'B av~rag8d W2T:' the s~me throughout the sGrias. 

r:"'ncc: the possibili'~y of any kind of fluctuations due 

to inclusion or 8xclusion of eny r3ingu2g~ at3tion is 

Hainfall dat3 for thu l~tt_'r 

p dod i.":.~ 1950-51 to 1980-81 We.t',- coll:;ct,-_'d from th3 

_.- ... -- - - - --._-_.- --'-

30. 



32 

llepartment of ,"\griclIltu,l:e, bov?.rnmsnt of f"iaha,t:ashtl'a 

and 31sQ their annual 52ason and Crop l'fports. 

tdkc~n here also to :sv['rage oV':r the S2mr: rainglldgs 

Though 

usually an agl'icultul'dl year is considered to commcncz 

fl'om Jul:;, and endv;ithJund,.vc;ry yccar, the ,l'ainfall Y2fJr h:.,;r, 

i~ aSsumed to De f~:om ~pril to March. I,~ -: he v,," al So 

t_"~:n y,~cdYt"ainf~ll 2S total of monthly ~'ainfall from 

" P l'i 1 to ;'.j t' c h ,"" hie h ~ 5 a 1 s r:J t h ' uS u alp r 3 c tic '-' of t h ;-, 

. f ", ra :. n i' c.' y~lr is dividnd into four brood SElssons: 

i) Prr-~Gn500n - consisting of npril and May. 

ii) honSClon - consistinq Gf ciun8, July, tlugust and 
Sept"lmi:JGr. -

iii) Post-MonsOGn - consi$ting of Octobpr and 
NQv~mb!3r. 

iv) I,~int!?,t' - corlsisting of JJecGrnb:t:, Jenua,ry, 
Febl'Uat'y arid ~'lsrch. 

ar']Cl ,;;nc. production, p.t'ices Gte., we; havE' collected 

th·~ f~o~ v~t'io~s public?tions and ~8cords of thG 

The 5t~tc of Mahareshtra which C2mC into b6ing from 

1 ·c -0 h d . c' ? f"w .tTo.t'ganis,~d distt'icts of stMay I)~J E! qU1""~ -

th~ el'stwhil~ Bombay State. This Couscd slight diffi-

culty on eccount of comparability of agricultural data 
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prior to 1960 with th,3t of rost 1960. H ,.. oweve.t', th3 

D~r, ~rtmpnt of P '"t h 'grJ.cU.L Ul,'8 as brought out two publica-

tions which gave dOl;a ccmparabl., with 'h 
'C 8 lat3t' period, 

taking into considCl''-ltion tns t'flOl'ganisation of 

. t' 31 d~5 .t'J.C ts. 

The esti~~tgs of avereg~ yield and production for 

'l'i C"', Iv r,'J at, . t jOi.-JCl'.', gram, ,ut', cotton and gr:oundnut ere 

tc's~d Oil C):cp cuctin~ su.t'vcys fa 1.' th", c::rti1.'." pel.'iod, 

whct'~as for sugarc~n~ ~nd maize ths crop cutting SU~V0yS 

st"lt't"d ft'om 1965 ... G5 onwDt'ds. Pd.Ol.' to this th·· d==ta on 
• 

production and yielj of thcS8 two crops Wrl'G bas2d on 

i:. i1 n a vat' i fig U 1.',' S • 

32 two crops 2r3 not strictly comparable. ThE; production 

cf 3 crop is obt2in~d by multiplying axea und8:r th3 crop 

by yiold ratee obt3in~d from crop cutting surveys. Tho 

arC2 figures a~~ 3djusted by subtracting 5 pc~ c0nt of 

con'3idC'~:'d th" foll.owing cr'ops 'lnd crop gt'OUps fat' th:J 
'_,. ___ w __ _ ..... , ... ___ ~ • -. , __ • ___ ,,,,_ 

3 1 • D::> p£atm ('n t of "g ,'t'i c u 1 tu .'1."; I f:Uilllu" ~.0.iL.!lf._.6.E£ .... _h.Y.2.J::a 98 
1i :-<.1£1 ~D.d bg£.!:l.~ ti.QIJ..-£f.J::. ri n c ili..2.1._ C 1.'0 P sgf2l::.,b.<u;f' 6 h t..u 
Uttlg.. fl n d ~££f!..~b.:tE~'J.nd.~.I:!.i:3 X;u t~~E2iI]. c ~ ,"£.yi ~ L.:. tCl ,: :' 1. 
S t :.l tis ti c S I G ov ..: .l.'n m n t 0 f f"1 d h B V ~ s h t.n, 19 b 1 • - --._., ---.-.--
Fo~ :3 dQboto about ths ccmp3x~bility of th~s6 d2t~ 

58ts, ploClsD s<:~, C H Sh',h, IICcmp8t'ison of Yiold 
EstimQ+8s Pl.":,;pc:.'."cd on thr. b::sis of T1.'ldition"l .md 
Crop-cutting Msthcds", Qnd a not0 of th~ S3m. titl] 
in IJ'iE, Vole 17(4) and 19(2) foJ.' Oct-D.-:c .. 1962, ~nd 
A p ,1' i 1- J u n~; 1 96 4 , .t'c S pee ti v.: 1 y; n n d V G f 1J r.. !I" f 

"Why CJ.'op Cuttings 5ul.'V?Ys - 50m' fut'th:.r comrc~nts·l. 
IJAF Vol.1g(2), Kp.t'il-Jun,~ 1964. 
_:..:.:... I 
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pU~pOS8 of ou~ analysis: 

fIQE~ 

1 ) race (Kharifl 9 ) Cotton (I< ha rif) 

2 ) J ow a.t: ( K hal: if) 1 0 ) Groundnut ( K h al:i f) 

3 ) ~Iow a lo' ( Ra bi ) 11) 5uga.rcane (Ysa.dy) 

4 ) Bajt'~ (Kha.rif) f£ 9 t2 _ G r _'ll:!P..e. 
5 ) ,~he> at ( dOl bi ) 1 ) Total Jowar 

6 ) r'ia i ZE' (Kh~l'if) 2 ) Total CeJ.'sals 

'7 \ 
: I Gram ( na bi ) 3 ) Total Pulses 

8 ) Tur ( K h il 1.'i f ) 4 ) TatiOl Foodgt'ains 

,., 8 ~ P ,~ t'<J 1; e !J t' 83 k up 0 f C 1.' 0 P 9 l' 0 LJ psi n to K h a .t'i f 01 n d 

113;::,i crop gl'oups othel' than fOt' jewel.' WclS not ElvC';ilc:;bla 

In addition to the c:cop 

groups giv~n abov·, wr hav~ also used aggr8g3tsd yield 

serirs at const~nt pricas, constant crop pattern ~nd 

wit:l v::.t'ying Cl'OP patto:;rn. As indic,3t,~d 6~t'li8,l.' we 

h'JV3 t,~ken th~ time 5_: t'i8S dat3 cQv8ring the pf":iod 

from 1951-52 to 19BO-B1, which covar thrBe d?cadas of 

p13nn~d d~vGIepm:nt in th: country. 

A comparison of droughtprone viS-A_vis non-drought-

prone aroad nS8dcd d~ta upto taluk3 11~vEl since t21uk 15 

t~. ul"~im:Jt" unit in id3ntifying d.l.'oughtpr.one at'c~as. 
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Th=se data W9.t'e COi.l~ct"d f th L • . .~- ~ ~om E 0oc~o-Economic H~viRWS 

and ~lst~ict ~tatistic~]. A~st.t'acts f th h - ~ or 8 droug tp~one 

d' . 33 T 
. ~S"LI'lctS. h,c.s",; l:epol'ts give arGa und2r th~ crops 

up toT 21 uk (] ].- v 21 and sin c CO t f- rJ t . f' . . 1 .p pro Uc ~on 0 pr~nclpa 

crops is not availabl- :It t~luk~ lcv~l, we arrivud at 

~h-S2 d3~3 by ~ultiplying area and yi~ld .t'at:s of th3 

crops. 

Gur study is confin~d to ~n an31ysis of scondJry 

Q. - .... 
. . - + h .. t ,. t· .. . t ~o _'. "x .·n" ~ bou,} d by . hI' . t .' 1. , l.fIl~ cl·Clons • 

Jne cf th'" serious limit~tions of dClte,; on :Jgi.'icultu1.',' is 

th~t of its non-'Jv=.i1"lbility fO.t: sm3ll 3dminist.l'c:tiv3 

units, S:lV bJlukQ/.l:c-v:~nuc' cit'cins. Most of th.?s.J data 

Th.:.!'''' is SOl:l8 

~war~ness in tha offici2l circl=-s to pr~par~ and publish 

d~t~ blew district I-v~l, but this idr3 has yGt to takp 

a proper shc:pe. 

____ 4 _________ • __ 

33. 

34. 
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at micro l~vel (at fa~m 15v~I). This falls out of th~ 

scap· of the pres~nt study, SlnCf' our stUdy fOCUSSES 

mainly on b~inging forth th~ ~~gional psttrrn and int5r-

act i CJ n s 0 fun c:'! ." + ,.; J'. n +, y J. ,~ Y J.' ", Ids.' ,,' -~"- ,,' - ow~v~r, WG c~n say 

,thc;t uilc'n:t6inty fe,c',d at fat'm at' household 18vJl is 

much high. 1: than ut .1.' 9ion31 1 v-'l. Val:iations at th.:; 

f ci t'fT! :3 t' bouna to o~ much high<r, which is mutually 

for such mutual offf;l2ttin9. 

oif'Ficultis. In 01.'d3t' to 3l'l'iv:: ",t th,· district 1 vel 

~, ,-. 
I..:.~ i.. -...1 , W ' "-v" .-, I I ,_~' , ;,.v:'c ";g "d ,t'3inf;'l11 d:lt,: ave '.' st3nd,J'td 

l.'e i n 9 U,l g;: s t~, t i on s • Howcv~r, som~tim~s thp rJinf~ll 

d 'J 'b f 0 1.' a s t Cl t i on in 3 )llf 9 r b 8 in 9 not :1 V :1 i 1 OJ b 1 ", \-J r:' 

hav,: d.l'oPP'.'o th:Jt y.:3l' ft'om OU\: .In::lysis. But such 

one .tClingu:.lgc ststion. This limits our 3nalysis of 

crop yi;:l ds. 

n~:d for incr28sing th numbrr of ~~ingu~g( 6t~tians in 

th~ country - 3 plla which h3s ~l50 b~~n mad- by ~h~ 

. It 35 N3tional C~mmission on A~r1cu urea 

--..------.-..--.. --~--. 
35. 
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I~ is UGUQlly 3£gued th~t rcinfQll d3~J should be 

studiQd for cruci~l r~inf~ll w~eks, particularly while 

studying the inp,;ct of t"ainfall on c.t"OP yic:lds. Though 

it s::;unds 3S on impG.l:t-;;-:t 2':t:'9um::..nt, such a maticulous-

ness ~t district lovel <Jn~lysis would not b3 vBry mcaning-

fu], eVe:n if it is fruitful to deal with weekly data c;t 

tc,luk l,:vE:ls. Th~ district yield rate repr8s3nts an 

~giJ·t"cg"te of talukns, and, s~~conr:lly, dist.J:ictt:sinfal1 

is ~15o an 2vcrLlgn ov~r rBingu3qc stations. Woek by WOGk 

synch':onisi'Jtion ov -) .t" th:: 53 stations is not xpGct8d. ThrJ 

dis:: t:i c t lrvrl E' n .:;1 ys is of monthly .t"3in fall vis-a-vis 

c t'op y j." 1 d C3 is int~ndjd to only indica ts th (1 p8tte.l:n of 

t~~ ~clQtionship and not ~hG exact magnitudo of it. 

I n d i c: r I E x 'l ,~t: i c n c e - K n I n + ~1' - 5 <. Sl t, G Pic t U. ,t' ',~ ; ~__ =: _ ... ..-___ I· __ ~~_ .. .,_ _ ______ _ 

would t:,; useful to have CJ b3ckground of thr:; Indian 

exprricnee 5tatewii5o both in the mstte..l." of g.l."Dwth and 

in6 ta bil i ty in a 9 de ul tu.t'~. This would enable us to 

see thu significance of scloctinr' M~ho~ashtra as a 

caS:;: study. 

::J::n in his pion;o;-ring study classifir>d th~3 count.T,"y 

in to fOlJ,t: gT,'OUPS according to +r.;;o IF.'Vs 1 o-r lI'1c::r';,rtain ty 
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and yield rates for foodgrains. 36 Th~s8 groups are 

(i) Stabl3 high yiold .ratE dist.t'icts, (ii) Less st",ble 

mec,ium yi~;ld .rate dist:ricts, (1.'1.'1.') Un'"t~bl~ m'" l'um ., '" "'. ( .... 

d · t . + lS .t'l.C wS. 

districts, a'ld (iv) Unstabls low yield t'3te 

This typology 8xplains 3 diff3x8nti~1 

axp~.t'l~nc~ across rGgions and it is int?r8sting to s~c 

that soml,tim'~s ;:;V3n nc;dghbou.ring distt:icts f",ll in 

jiffersnt grQups. MorooVdr, such a configur~tion helps 

ii, iclt~ntifyi,,] th,. problem 1.'eglon to p.L'ob.:' into detail. 

5en's classification shows th~t 140 out of ths 330 

distdcts an81ys.::d fnll in ths last two cwtcgu.t'ir:?s 

i .. , with unst::Jble and low 01: medium yiGlds~ 

d i'3 t.r i c ts '-31'8 S P i.'8 <:1 d OV:7 :1: r'b h iJ l: e s h t 1.' a, K 'J .1.'n oJ ta k C1 ; 

lindh.l.'s Pt'acJesh, Guj:c1.rat, Madhya P.Vi'ldc>sh and Rajasthan. 

Though Sen was conc~rnnd wlth th~ tol~tian brtwecn growth 

v::l.1:Lcticms ih ratEs of growth-ac.ross district<l. 

h ·ita tc 1 C"vcl ani31ySis ma de by J aS8 b.t'in g6 out thr 

growth-uncertainty behaviout' of the major states of tho 

-.......---~-...,.--~-
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37 
c~untry. WG pr8s~nt th~ r~lrv8nt tsblc b81ow: 

ThBLE 1 1 
-------. ! 

ST"TE-lribE Gf-tO'.oJTH iii\JL FLuCTU"TIDrJS !I~ AGi~ICUL TUHAL 
PHODUCTION - 1956-57 to 1972_73 

------------ "'-----~-------------------~-,- ------
R~ng~ of Fluctu~tions 

C ompc.und 
I",] tr:-: of 
St.' 0\0' th 

--..... --------.. --~ .. -----------
L ow ~1 0 d e .t':] t':' Hi 9 h 

0-1 i,~SUt' ci H,rough ~tc.nd=l'd Dcvi,:Jtion) 
-,·-___ , __ ,_tt ____ .. --~ __ ~ _ ___=__ .--____ ...,.-__ -'~--... O"--
High 

i'i co.: t',J t -

Pun j" b/ H:l.l:Y3n:J 
1,V:'st B.,-ng.Jl 
Kp. T:Ella 

TJmil N,du 
"S58m 

O.tiSS3 
L!tbr 

P ,t'::Jdr;s h 

~hdhy3 
Pt::Jtl 85 h 

~': ,J h c;J .ra s h t ,n 

Gujal':Jt 
B iha:c 
R:: jCl S th21 n 

------ .. - .. -.----.... -- .... ---...-.-....... --.......~------. ---
Sou t'e e , JO~Cl r\ V, Ope CitU Footnota 37 _ _ J 

It may b3 nct,:d 'e ll,lt fViadhya Pl':.:.desh tlnd t'lahD:Csshtra 

'.re the' two st"ltAS h:ving low growth .t'1tes with mods,rata 

(thoush not high) fluctu3ticns. 

5t:Jte h:.';s .r:;)cot'dcd n::g<.1tive t.L'end in ag.ricultu.L'31 

pr:duction during this p~riLd. 

f
. . . 38 

corrobnrates thesa 1nd1ngs. 
-----------_ ... -

TW0 obvious shortcomings 

37. i\ V JOS2, "Growth and Fluctuntions in Indian r'.gdcul­
tur" 1956-57 t;:) 1972-73", \;,J.l:king Papr,.L' No.58, entre 
for D9v~lopm~nt Studies, Trivand~um, 1977. 

38. Y K rll:;gh, IlRogion:..llJisp:J.riti,·s in HC1tc~S'of Gl:owth 
and P.l'0ductivity in IndiJn rlgricultu~c - CJUSdS and 
Hc m ~ di f s II, i:U'.£ 3 iJ k. V 01 • 1 0 ( 1 ), J un ~ 1 9 B 0 ~ 



40 

of JC'S9 '5 study come in th f d . h e way 0 enounc1ng t c p~r-

f::l'mance of th=-se two states. Fi1:stly~ Jose's study had 

1972-73 as a t~~minBl year, which was the worst dr~ught 

ypsr in Naharasht.ra and Madhya Pradesh and heno~ th3 

growth tr0nd was bcund t~ be affected. 5ec:J"dly, he 

~easur<d fl~ctuatiuns with thQ help of standard d~via-

t i::m w hie his not f 1" -" .:J f t h c: un ito f m;:: a s u 1.'.: mE: n t • 

t h1's d_-;d +. n n .. 1. mp r:Jv:- th'? Casp fe'l' f'laha.l:ashtra. 

yi~ld and l~w grcwth ~2t~S for total foodgrains as a 
. .., 

~rc~p.~J ~h; als~ obscrv~d that instability has inc~eas~d 

f·:1' m-cst 'Jf the c\.'c~ps in r'1aharashtl:a dl.ning 1967-68 to 

1977-78 3S comp3r3d to 1952-53 to 1964-65. 

In o~dcr tr m~kB th3 pictura cl~al:e~ and ~o id~ntify 

problpm ~~gion5 of ~h3 country, we have ahaly.~d yi~l~ 

I; ate 5 ' f t ~ t 3 1 f 'J IJ d gt' ,c ins f (j .1' t h ~ rn 8 j O.r 1 6 5 t 0 .~" :& • T h fJ 

t~inty, m~asu~cd through co~ffici~nt of v~riatian of 

t:,,:, d ;--';.l:·.cnd?d S i:i's(CVT), i3nd .l':-·~c 'Jf g.~owth. Tho 

5 t '] t: s u l' " c 1 Fl i3 5 i f i I d in t :J nine g\.' 0 ups :.J c: C ot' din 9 to -t h : 

d gl'~'3 ~f uncartainty and t'~te of grawth. 

--------- .~ .... --
19. 
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mldium and high classification is d~nr by apportioning 

the: .T:o:!ng'" into th.t'ce elass3s. 'vb have takE:n the yield 

~f tot~l fc~dgrains for c~mparison instead of production, 

sine." cut' foeus is mainly on yield; Table 1'.2 p.l."'53nts 

":h o t'ssults. 

·hl.l:L..W 

5T"TE'.Jl5£ GHO\VTH Arm UNCERhHHY IN YIELD OF FOODGdAIN5 
1951_52 to 1980_81 

------- _ ...... _-----.. .. - ,-".-- .. _---------_._. __ ._--,......---
D·.:gl'C2 of Instability (cvt) 

ria tc: of G .t'['w th-- -------.---.------
(slope: 25 p2t' 
c2nt at mean) Low Medium High 

(b81ow 9.58%) (9.5 to 13.4%) (abov~ 13.4~) 

---------
1. High 

( C! b C' V Q 

2 • 8'10 ) 

2. t-I<:di um 
(1,8 to 
2.8'10) 

3. L 0-"'1 

(bsl ow 
1 .8%) 

------------~-- ----------------------
-

T3mil ~Jadu 

Kc :t:cl~ 
West BL!ng:'lJ. 
Assam 

Pun j"lb and 
Haryana 
Ka rnat3ka 

Himachal 
P xadE:sh 
Bihar 
Uttar Pradesh 

Guj"lT:at 

Jammu and 
Kashmir 
Orissa 
Rajasthan 

Mndhra PradGsh Mah3rashtra 
M=>dhya P.radesh 

--------- _ .. --...---------- ----.-------------
Notr : Cl3s s ific;:"t;:'qn ,bcscd on the pa.ramata.1.'~ pl:cs::mt<:ld 

in App~ndix T~tle 1,1 

It is not very surprising that not a Single 8t~te 

shews th~ most desi\.'<~d combination ~f l'JW unc9\.·t::inty 

with high =3t~ of growth. Maharashtxo falls in the 

diam p tric811y OppI]S~t~ c.'3tegoT:Y with low ratE' of growth 

~nd high unc8ttJinty, though Mahal.'ashtra is not the 



42 

Stata with l~west growth x~ta like ASSam O.t' high::;st 

unc:rtainty Iiks that af R~jasthan. But ~t h s Jh~ ... a CI ... , 

dubious distinction of combining low growth rate and 

Rajasthan and Gujnrat, ths tr~di-

tion:olly a.l:id .t'c'gions of the cDur,try elIsa ,r-co.rdcd 

high.'-' .t'2.t8S ~Jf g1.'QWtil as compared to Maha.~'asht.rn. On 

th, rthnr h~nd, Madhya Pradesh, West Bsngal and ~ssam 

h~V2 lowsr r~t's of g)'owth comparsd to M~hat'nshtr~ but 

Unlike 
. 

uther 5t3t-S, M3hJt'sh~r~ t00k quite sometime to r~ap 

the b~n"fits of thr: n3W tf'chnology. r~o stt'uctul.'GI 

Th\! pocoduction cf tot::d 

fCcJdgt'ains could net SUl'pcJSS the 1960-61 .r.:::ccu'd p'J.T:fO.l:-

m~ncc of 72.4 lr.kh tonncs till 1974-75. 

OUt' disclJssion :;b:'VE, sugg;:;sts that Mohs.1i'3sht.ra 

posss un int,3.t'(Jsting C:;S8 tn study unciill.'tainty in 

Mppa.c::ntly, it do~s ndt -l,'8pl.'Cscnt 2 cose 

who:l.'·~ high unccrt2inty could bE' att.dbutcd to gt".lW"th 

po l: so. But is it th~_' c::sc [of high unce.rtainty r~'duc-

th "'h t,,? Thc-t',- ~s obviouslY a n'-,,'Jd t:J ], n 9 c; g" 0 ',J " l'f'·c • 

study its C3se mora thurcughly at disaggr8goted 18vel 

whe.re mutuol offf;:Etting sffects .1.t'8 ,raletiviilly avoided. 

40. 
--_._------
We h~d w~rk~d out thR s~me t?ble for d~tQ upto 
1971-72, and th3n I,Jpto 1978-79. 'tIe frJund tkt :W6n 
the c~rlier two ox~rcis3s, Mah~r25htr3 showed th8 
Gom~ ch~~~ctaristics which it has depicted 2ft~r 
updJting the 8x:!J:cis3 uptC' 1980_81. 

in 
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ThG present study is spread OVer 9 ehaptars. 

[hapten: II which follows p.l:fCSents a .1.'cvicI-./ of the 

litsrsture ~n the light of th~ issues raissd in this 

chapt.:'.r.:. Th8 thi.rd chapta.t' contains an.::;lysis of the 

St3t2 of ag.l'icultUT:~ in [viiJha.l:ashti::::l "nd the role of 

li n ,11 y sis of 

r~irf311 as D prims climatic factor is attempted for 

tho droughtpt'on~ ~ist~icts of the St3t~ in th~ fourth 

eh3ptcr. This ssts th~ at~g2 for th~ main ahalysis 

which follows in the next four chapt~rs. I n the fifth 

C~:Jpt:'.l.· we:; h iVC] c:isGuss['d the nstu.t'O unci m.'1gnitudt" of 

yield unc. l:t:Jinty, followod by an unolysis of the 

growth anc unc:; t't2inty n]XUS in th .. sixth. The oxpliJ­

n~ticn of uncsrtuinty through climatic, 6tructura~ and 

institutional v3riabl~s is attempted in chapter seven. 

Ths 3ighth chaptsr contains th~ discussions on impact 

of unc~rtainty along with adjustmGnt m~chanisms und the 

role of stt:uctu.ral vuriabl\3s. Pin21lly, the ninth 

chapter 6ummaris2S the findings along with a critical 

appraisDl of som~ of tho policy measures. 

- - -
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I;JER-5TiiTi:: COMPARISON OF Ui'JCEHTAPJTY ANlJ GRmvTH HJ 
YIelD Rr'.TC.S OF Tl1Tt,l FOuL G:-U~l:'J5 - 1951-52 to 1980 .. 81-
... _" -.-.-. ..-------------.--.-~---- .... -----
51. 
No. 

State 
Mean ~rowth Ra~e 
Yi::lcl (~l,)pc as 

p:;;l: c::nt at 
m~an) 

CVT*' 

t ..... 

P roba bi­
li ty of 
fail U:C8 *'* -_ ... ,-, ...... --.... ---_.--.------.,.- ---

1. KJ.t';;la 1301 

2. Punjab ~nd Hclt'yaniJ 1200 

1 154 

4. I:} :st 0.:>ngal 1084 

5. JamlT,u and i<"lshmi.t' 1041 

6. Assam 943 

8. Jtt3t' P.1:adash 

9. iI n dh 1'8 I-' ~,l d ?sh 

1 O. ;j i ha .l' 

11. O,rissa 

12. K3t'n~taka 

1 3. G uj :: 1'3 t 

, ,-
i !). 

94<: 

831 

b02 

755 

7 L18 

6[30 

591 

582 

525 

4ti3 

1 .61 

3.99 

1.84 

1. 32 

2.27 

O. 16 

2.75 

1 .76 

, .73 

1 .92 

1 • 78 

3 • 1 1 

3.f;i9 

0.67 

1 .36 

1 • 81 

1 .92 

6.05 

12.35 

7.56 

8.41 

1 4.23 

5.52 

13.29 

11. J2 

1 1 .97 

12. 13 

17.13 

10.47 

16.74 

12.66 

17.01 

17.32 

6. 85 

0.00 

3.33 

0.00 

0.00 

6.67 

0.00 

0.00 

0.00 

0.00 

6.67 

6.67 

3.33 

10.00 

6.67 

10.00 

6.67 

0.80 
17. PlD IA ---.---~-~--------------------_.- ---.- .-- -~ .. ----
1. *' CVT = Co. fficicnt of 'h'l:iiCtion ,jdjust,~d for tr;nd. 

2. ** Pl.'obobility of hilu':: of yic~d .1.'Dt:.S below 25 p.;t' 
c,nt of the: tJ.",nd c;si:imat.:.;. ~igu.t";S :ira numbc1.' of 
such y' :1.1:S .:xp:c .. SS'-d '~s p;l.' c,- nt to totCJl numbc,r 

of y ~X3. . 
3. £xcpt fot' Ass.-:lm &, 1"'1 P 0;,11 th', gL'cwth ,t:~Ls. 2.l':· ~ignlfi-

c~nt .''It 1'1'0 l,~vpl. Gl.'o"J·ch1,··t,s fo\.' r,1P lS slgnlflc3nt c,t 
570 1,:'1('1, wh.;t'c:Js th=,t of ASs,]m is not significi'lnt. 
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A numb~~ of studi2s tauching various asp~cts of 

~isk and uncertainty in agriculture are availabla. 

In ordGt' to Pl.'Cpat'f." (] :l'vi'w of th P S2 studi2S, W~ hav; 

g~ouPbd them into thr8S broad themes though somE ov~r-

lapping could not be 3voidsd. 

l iF i .\' a t tit u d~ tow.::;,' d ::: u d JUS \; m f' n t tOt' i s k ,J n d 

un C" .t'ta i n ty. 

2. Studiss mainly dvot d to an~lysis of w~nthr bJh~-

viour, rainfall and its vi]t'iability, trop-w8 other 

r~lationship, US2 of wsathsr dS an cxog~nou& v.:u'it:l-

blo, s~p'l.~ation of not wcath~l' offsets etc. 

3, 5tudi,s analysing tha n.::;tur~, m3gnitud~ and impect 

of yi21d uncGrt~inty at rgional l"vcl Dnd its 

r~l~tionship with growth. 

, f D " "1 k: n' un dc,' : inc - I'';' ~ J' n -I- v ' M od 811 :l n 0 0.1: F' C J. 3:l on _!..,..:J.... -:; _£. ___ ..:...!;_,:::.'..._::":~":;'=-=-,~ --- ...: .. -_ ....... -..._-_ ...... ---_ .. - ... _ .... -

f d' 'i n + he'..'" c· n t P co st. has b~8n ~l 6ubj2ct 0 1SCUSSJon - = 

MDny studips hDVG USGd different types of d~cision th~o~y 
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models :::nd thSS8 Can be gt':JupE'd ';nto +h.l,'ec, bt'oad 1 ... ... - . g.'Coups. 

Fit's tly, models b3sed on thE" 

of 1.' i s k a 1: un C 2 t't a in ty 5 U b J" c t to 5 0 m co, . t· t ' cons r3~n S USlng 

lin .. ce.t' 01.' non -1 i n e a.t' "., 0 " m ' r-.L g ... iJ ml n 9 • 5econdly, th,t'8 :j .t'8 

mocLls b&sc.;d on Gam", th··oxy using 8Xp. ct<.ed utility end 

doy"sian/B8xnoulli.::ln rTiod3ls. Th~s~ models consid2r 

diff~t'cnt phas~s of th f~cto"S v· t ' t ." ... goP rn l n " un c s.1." '1 J. n y 

'lnd the stt'atrgy :Jdopt.·d by thE' d'cision m3ke.T.' in th.::sc 

modls is to fish out th.~ lCDst v~ri~nc~ ~tt3chGd to it 

:JS 3n ffici nt str~t~gy. Th caYEsi~n or B8.t'noullicn 

of past probability to y n~r~t~ futu.t'~ str3tsgy of 

fnlnlmum ,t'isk, Thi.l'dl~l, \V. h3vc L.Jxicogrc:phic Safety 

F{~st (LSF) type of mod~ls which intend to m~ximis8 

oxp·.ctcd valu-c whcncvc.t' ths chane;·; eonstl':lint is met 

:Jnd minimisa thp probability of disaster wh3n it was 

----------------------.----
1. J'1m:~s A aOumiJssc t;. .Bj.t;;~!l£Li1isk; D~eisi.Q!!..I'1aking 

ED2.Q.!l~LbQ..!!Ll.!2..e,..mf:_F a rm?.Is, IIi ot'th Halla n d 1976 ; 
J Ii And(Jl:a·~l Dill.on and 0 Ha:cdake:c: Agdc~U.!:!£ll 
Deci§ioQ Anal'Xsi~, Iowa, 1977; Jam8s A Roumassst, 
Jean-Ma:re Eousard ai1d Inde.1.'jit 5ingh (ad.): Risk and 
Un£~.!t ai.!l:t'Li n A gri£.Y.l.. t.~.£al Dp-vel\Ul.ffi2!21, 5E A RCA & AD C , 
1979; H B H ow and P jj R Ha zell: 1!.2§L.gLg~d "'0.:11.£ 
E'~~lP.'lal!] IJ! i n £1,> !Li~JiLP),Q!J. Cl~D..fi..Jd n d a .r .k!...!l£'" rt a i ~ t Ii, C O.1':l ? 11 
Un i v" ,T.' sit y Pre s s, 1 9 b 8 ~ r tJ Ii H a z e 11 ~ "fI L l n 8 a .J: • 
A1tet'nativ~ to ~uad~~tle and ~~mi Va1.'J.anca Programm1ng 
fo.T.' Fa.l.'m Planning und[~ Unct::xtainty", .!id6.E, Vo1.53( 1), 
~ 971, p P .53 - 6 2; ~il:U thy u n jay a: . .8...cl .... E c .9DEm i.£.,...6.!J~l'y§;i~ .• 91 
.d~"§'!:s_.9!LD ~g u 9 h t§p~.9.n_:;_F:.a. .l.'II1.§.), n 3i.i.s~L. K a t;n a t~ ka , 
Unpublished Ph J.j Thesis, IARI, 1976. 
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2 not. 

modpls m~ntionrd abova ara essentially used with 

farm lov-.,l d;-,ta ;~r.I" " ] t - - ucn~ r3SU. s sugg2stod by them are 

of lit~lc U39 in handling broader lev:! nlann1.·nq '! '" _ p.t'OO ~:ms, 

5 inc. m u c I: gr.? iJ tEl' k n nllll J d 9 cis n L: 3 d c dab 0 u t d iff.:; .1.',: n t 

r'l'OUp.~ of f31·m·.··s 1.·n d'"" t . 3 ~ - L 1.TT1rCn r?g1.ons • 

.';lss~ssm:;n'\; of the' natut·-:, magnitud·) and impact of unct'-

... t c,21;: .y and 

of of th:.sc.: . '. \/il -. v...; ; I .... of stu d i:) s • Sc."cond!y, some 

of eh:. abov.: stuCi: .. 8 at·;, ncn:mativ.:: in ch3 t·actco.1.' and 

.md·'.r c ,1:t9in aS5ur;ptions a::'o\.,;1: th,.: .risk attitud' s indi-

micl.'o lc.:v';l th,"s',: moc::ls won't f8tch d-ssircd SUCC3SS 

un!3ss w~ havo info~mation about th2 diff(r~ntial risk 

'ltti".:ud':s of th,- ct'oss s-:-ction of f.3t'm';l:s Gnd th(:i.t, ways 

of 8djustmcnts. 

A study by Einswangcr to asse~$ the risk attitud~s 

of .l'ural hous'!holds in semi-G:rid t.t'opics of India assum~s 

'--.---'-~.''''''------

2. H2t'O we h~V2 not discussed all th, typ's of mod~ls c~s8d 
on d;'cision making Undll' uncurtainty sinco they aX~ out 
of th:- scopa of 'o;h:.:, pr",:s3nt study. DU.t' attGmpt h;::1:c; is 
only to indic:;tc th~, t.l.: .. nds in til,-. d .. :ccision th·"ol.·y ':!Gd 

11 0 t tog i v ,::; '" n C) x h ::) us t i v :~ .t? vi· w • F 0.1.' ad;' t;:J i 1 ..; d T ~ v i: I,~ , 

pl',"Js:;; sno J /1 i1oum:'!ss.::t, J'';'1n-M.''l.1:c; BQUGs::J.l.'d 3nd Inc1:;r,~i-t 

3 • 

~ i n rJ t> (~~ d. ), r; ;....,,,-_f i ..!.!:. 
J P B hat t a c h ;3 .1: j.: " , 11 t1 a p p ().l: t" u l' I S rL p 0.1' ton ~.j .j t u t':. ~. n d 
liole of Risk cnd Uilccn'-t:'jnty in ,,<gdcultLn ", Ld.6.1, 
Vol.19(1), JJn-MQT 1~64, pp.158-167. 
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i:np Ol:t3ncc in tClis cont,'-'x+:. 4 H' f' , ~ - . ~ s ~ n d ~ n 9 S show th~, t 

hig:,.3.t' levcl of risk in such ar~JS lC2ds to und~r-inv~st-

"- ' '1 niO n ~ ~ n ;] 9 ~t'~ cut IJ t:J to th~ cxp~ct:d profit 

maximising 1 v31s. H: found that th:: P ,1:'0 g.t" ssiv~ f:J1:m:Jl'S 

U.'L"~' slightly less .'I:isk ::V:.l,t:'sc; thiCn aV"l'2Jgc f~:l'm~.l's ::t 
off 

high p:]y!..l,.vi~ls. :-1-; n:Jtc,d J n-g:Jtivt.' .l'~L~tionship-

though not S-c1.':Jng, b:,tvJc,';;n .risk aV-:t'sicn and size: of 

1. "d holding. If the hOldings h~d buon st~nd~rdis~d for 

ir.1..'ig,tion diff··ri-,nc.:s, thO" n:gJtiv['· r,_:l:Jtion .... JQuld 

p.-:l:h3PS h'Jv~ Gm:;l.l:ge;d sb.:onJ":l.' th:;n wh.ct he cncounti')l.'cd. 

H~,lSo found th-,t fi3l.'miJ.T..'s ~clonging 'to tn..: 3r~c;s whic;, 

th:Jn th:i.l' countct'p~.l:ts in othn.' iJ.r;')'JS, This w~s ~vi~cld 

by thr highr:.l:' risk ::v,~J:sion"lmon9 f.3.rmCt'S b'?longing to 

~hol3pur 35 comparEld to thos; of hkol~ or Mahbubn~g~~. 

HOW'·V_ll.', th3 dt'ought situation cannot ju~t be 

onalyssd in th~ ~ontoxt of risk taking or risk evsrting 

~ttitudas, 6sp~cially so in th~ C3S~ of small f3rm~rs 

in droughtpronc ar~as •. Th3 destitution and loss of 

assets th~t 8~ch drought brings to th~ formers l~~ds 

prove to b3 incffuctiv~. Jodha's study on tho ~ff~c~ivc-

n ,'~ s s of f~rm~rsl odjustm2nts to droughts, 

-----
II':>' , 4. H P Binswangcr, nl.Sk 

in 5~mi-Arid Tropic~l 
Agl:icultu.t'(, Juno 24, 

h tti tUdes of 
Indi:lI, EP'd, 
1978. 

rlu,t'ul '10us..: holdS 
Rl1Vi'~w of 
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3!:J Gut 

Ln:G] , rsl ",djustm~nt to d-coughts tht:ough (1) r='duction in 

conS'Jmption, (2) ass:.t Q;"pl",tion, (3) out mig.t'ation, 

f"k •. 

\~) -lo.t'l'ow::.ngs ~n c~]sh and kind and (5) t.1:aditional 

inform21 cooperation. 1,1 th ~ cas" of th~, small and 

r:1:.r 9 i il iJ 1 f a ~r m:: )' s, t h - 3 (1 jus t r:1 ,on t s t h.r aug h dis p as a 1 of 
tha t 

lese tho. wh·c~' "Iithal to unO;Jl:take cultiv'lt50n in the 

This son3~im~s rsults in shifting of 

~h;ir o~cup~tion from cultivDtion to c=su31/Ggricultur~1 

~ .J b a u .'L~ • .Joohu he.s poin":-d out how bndly th,: 8rr.;I)11 and 

'71, rgi n,~ 1 f :.l'IT!,c 1.:6 'J t': pl,:~c".d 3S L:, r uS thf'SO mcchil-

n:~s':1S go, ,)na now dl.'ou~ht h:'.;s its .~ff(:cts fully .l::Clliscd 

in th 

UncErt~inty in agriculture can also modify insti-

tution:'l S+;t:uctut'C in ·3·'J o'icul';ul.'o, though of COU1'S2 it 

c:nnot b:' th: only f'Jcto.t' dr:l:Hmining it and, histo.l:ic'll 

2nd politico-~conomic f~ctors also pley en important 

.t"ol:::;. In this cont-;xt Hanum3nth~l Rae'S study aSSUmDS 

. 6 
~mpo:r:t,.nc3 • Hn obs c: t'v:d thl t th'J c.t'op 5 hi:! ri ng typ l' of 

a"l'~"'1,-m~nt5 W\).1.'C: comrT,on in tho at'C2S "Ih-. .t' d·~.:;isic;il .1" .. -' I :J ' , 

mc:kino had 0 v-ry littl;' ro1" to pl3Y i,,-,., in th 'Lt".C1S 
~ ------ ._----_._._---
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- ccnr~mic c,~ t' t:' in t \1 :-Jn d Irl h ",' , .. ",_, '_'_' nt t" • .:J • p,l.',--'n:;ur~"l 

P t'.:' fit s w _ ':: v r y 1 ow • On -ch -: n-':h,",\: h-::!nd, in th,,' '],I::",J6 

c:;nc l'n:[:w:c\:'~, h; '-1 f-' b "'-9" Y pca l,e. 1~' ::Jnd fixed c:Jsh rents 

s '. c. m" d t r:J b· ~ ~, cc",;:,on. 

L1nc~-r1:-:inty i;, ~gt'icultul.'~ csp2cic11y when it tomes to 

~ll th'" P "l.',lrr(?trl's : xcluding thos'., contl.'cllcd by man._ 

W" :Jt'::. int"l.Tstc:d not inc:inf:lll p8~~ but ~n its 

~ff- cts on Ct'op production. Our inter[st c8ntres around 

tht'cn thsrnp,s in th: study of Itainfall data, m:mr:>ly p.red!Q.,. 

ticn of r~inf31l or droughts, p'Jtt2t'ns in its incidsnc3 

'·ne. v"d~bility and the p:,riodicity of occu,n',:mce with 

ths f~cus on ~xploining yield uncertainty. 

H~~~ld Mann'S study can b~ considered as ths first 

. I ' 7 of its kind ~n nd~~. 

, d' m:;nt~onc ,oODVC. He n otic'" d thu t th2~ ilG ff'Dctive 
- __________ a-..-_ 

7. 
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l".'li'lfall
I18 

did not sho,,"l any tendercy to inc."C"'2se D.T: 

d~. c t'::' a s e 0 v OJ rye E .t'S • It also did not indicate any kind 

of cycl.,,:s anG/ at: P;?l.'iuciici ti :eS. Thn pr8diction of s~a-

sonal ."Cuinfall basEd on th~ P"C'c-s2ason showe.t's was rUlad 

0Ut Due to vet:y low correlations. Th~ study confirmed 

th.: l'clc;tionship batwe:ln I1 ws tn5ss" <:ind "ag.1..'icultu.t'dl 

3UCCDSS", thoug~ it did not give any clue:: to the p,rodic­

tior. ofi'Q~in8S in futu1.',). In 13 followup study RangEl.l:ao 

and Panditrao
J 

axtcndad th~ analysis for thp same stations 

o ." S l S 0 r. , C' rr a t' ;; y.:; 3 .l'S • Th~y also obt~ined similar kind of 

t:-su:ts and did not S~8 any divsrsion in th~ patt~rns of 

corrc10t3s oos~rvBd in ~hc s3rlie~ p~ribd.10 Howev8r, 

staticn c:~nnot b:, tiJkLn a5] rsprss;'nt::tivc of thr: dist_ 

m~ti~n surv~ys should be uSed r3th~r than tho3B based on 

H 'nee it is n'~ct.ss'l.ry -Co us:; 

dist1.'ict l'-vsl whiL, 'Jsing crop production dat:3 of a 

_._--- -_._---
8. 1",-;nn :}r.riv'.~8 :··t ':h:-, cff::;ctiv:~ 1'3inf;:11 through som:? 

kind of subj2ctiv~ ~ul~s, it is th~ amolJnt of rnin­
fJll n",c:d,;d fOol' :,l-nt grol-lthjxc1uding I:un off c:nd 
~V~po.l'.Jtion,. On:, c..:nnot deny the pl'2lcticcl wpplic:­
bility of thr'sc .rul-,s ,-vl:n oV2rlooking th"~ SUbjL~Cti­
vity gunu into framing th,:m. 

g. D 5 R:;ngot'uo ~nd 1/ N Ps~dit~~o, ItA St~tisti~31 ~tUdy of 
~~inf311 D~tG at four D1str1ct H8~dqu~rtcr ~tat10ns of 
F;l'mc:r Bombcly 5t3tc", IJ6!, Vol.18(3), Jul-5cp. 1963. 

1 D. Vic find 'In indil."-.'ct confi.1..'m:::tion of the; ;bs:-nc: of 
t1.'.::nd in th ... .t:'1inL:.ll·d"t:\ oV'l' thS8 stJtions, sine:; 
th~ x~&ults Q~G almost 8imilo1.' for ths two p~riods. 
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distl.'ict. 

5ci~ntists at the Indian MetEorological DeRartment 

(U'iD) hav~c d("ln8 SUDstantial v.Jork on analysis of rainfall 

data. The National Cor,mission on i\gt'icultu,t'G (NCA) in 

O n PDf ~', =. V n llu 111 '" S "'"', ' v~. ~, ,,,' --: d l' n b . f C h - ~ - ," . n. rlP ~ E studies on tho 

natL.:T:':' ana v'1l'iation ofl:ain:-all, its fJ."'''-1 uenc y distt'i-

'Jution, brsak periods, rn2t~ox'ol09Y of c.t:op productiGn, 

ct'oc-w:,a-:hc:t' sto.Jdi's, drou<j"t or~dictif'Jn, f:Jl:",casting 

1 1 
and cth~r allied aspects. Grat2r 3tr~ss Was givdn 

Q:"'l.'~infall ,1.:Jgicnalisation, tclkinCi into considexation 

thr n[,rmcl munthly c1istl'ihuticn and t'ocClm,',t:nding suitable" 

ct'op pattern for th,? rLlinf"ll ,t,c-girns.
12 

The intra-

subciivi.;;io'"''ll - across [T1,:'nths-<:1nd ths intr:r-subdivisicJnal 

c::H',rclJtion5 did not yiold any fruitful .t'asults as far 

as 

'] " , , 

pr8dictnbility 

sutdivision is 

ofr3infall for a pa,l'ticulor month 

1 3 
C IJnc,: rnsd. 

,\tt~mpt5 tD rS~nblish 2xistanc2 of periodicity or 

cycl"s in tho: .l'ainf,,:ll s'.:;ri.s if any, haVe:; inv:n'iably 

------------
1 1 • 

1 2 • 

G cv ,- 1'nm: nt of In d ia: H;'(;LQ~t __ llf __ .th_.:,Jio;:.:U_qn.~ .. LJ~.Q.m!!J.u-
5i on on A.fU'i cuI t :_Jl;~y 2r.LI~_1 _ ~l.:-1~_L-2,n d_'~_fLl;'.Ls!:_!) .. tl!,S::" 
~li~istl,yof'·r\giic;:;.ltu,i:C and l.t'.t'ig:ltion, ,\J'iN lJdhi, 1976. 

1 b i c:: ., p. 2 1 :] n d:! 1 s 0 s ;_, ~; :3 C ;:3 i s W ::l S G n d N rJ K~.J m t:; t c , 
I'Reorir::ntation of Cropplng Patt,t'n on th,: BaSl.5 of 
Pl'ob;bilistic r'loistu1'8 hv;.iL.!bility Index", IJi\E, 
Vo1.35(2), IIpl:il-Junp- 19BD. 

13. K iJ H20, S J",;yanti and V K 3h:Jl'g=va~ "Indian.M:n~oon 
CiJl.Tel~tions fo.!.' all the M:l'bo!.'olCJglCCll SubdlV1G1CnS 
of India", tliliQ!Q-lQ.9.i~2.AJI,Q!logrL~pb. fljr;.4, Ii"iD,Punc', 1972. 
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,; t t 1: 3 C t? d ''; h e con C f' xn f h 
Ol:~SS"1'C Bt'S da::lling witht:3in-

f311 d,t=], but it h."ls m~t \"l't'- V[-.·.'.'.y I' '+ ' 
", lml"~O succpss. 

, study' by L . b- 14 
- OU1S Cdn 'CJst':blishcd soma kind of IIRetro-

S.ym rr~ try II in th p . f - .nan all s.".l:i:,s (1f {,kol:t, Ludhi'1na, 

Patn~ snd M~dr~s. 

simi13.1: en two: sid',s 'L~f tho, 'f 1 . t' -, .... Ge~_ pOJ..n s ~ 

tT.'-.eirg ',Jf th-",·~ pel'n"s '11' - .< _ 10'11. h ,1 P in pl':-dieting .l',:inf311. 

L.! "'j' "J ' . t' -. n - .... h ,. l' -vc - '- , ___ ", .. study of 'lV'" 158 y::'11.'S "Jf ~1'Jd1.·ClS .l'ul,:d 

111 Y 15 
eyel, s. E vi 0,- n c. f'.'Dm 

"th':l' studips .l'-fut: ',C:lV Pl" :';.:nc~.' -f eyel s ~ _ L;. o. 

iJf ·i.oici-l:i·'s in l.'-inf"]11 s~:.t'is :Hid huld thc,t 

t', inf '-' 11 ~ c::: 
1 b 

-. l'''lldom ph· n,:]m'·non. . 

t:occ.rds thlt, by ~,nd l:;l.'gc, n" suece'55 hc:s b'"on lchir·vcd 

in fr·t·':;:sting r::,inf·~ll in .Jdv c ncn. 17 

'--- _ .... 
14. Louis Bsan, "A r'Jew Appt'Cach to '!:)tatistical Forecast­

ing of Next Years ItJeathel' and Ct'ops", fu:J.!isuU~ul 
Situation in India, March 1969. . -- _.---------

15, f: ._ dao and V i< ,1aghav".nd·,'c;, "TimF SOt'iE's Analysis 
of 158 y",al.'s :'sinfall of Madras (1813-1970)", ClcctC;;l.­
£g)..Q.9:ical tl.Q!lQ!l:!::§.i2.b., No.7, Climatology, IMD, 1973. 

16. See faT.' axample; r·13enakshi i'lalya and R Jiajagopalan, 

17. 

'''!atu1.'8 of RLii< AS50ciat8c with Rainfall and its 
'~ff.~c;ts en ~-d.l.'ming - A Cc:.:.,e ::.;;;udy of i\urnool Dist;'ict 
in Andht'a Pc-addSh", Ldt-.{, Vo1.19(1), "Jt!n ... ~~c~r 1).5..+. 

~: V "adkerni end Ii 5 Dc·shpanejJ, "Rainfall in 
K'l'c'nataka _ Somc Issuas in Hainfall 5~'haviout''', 
.6..9...9r.~Lt.I;!.L2..J,-§'il~3i~...iLL.b9.i;":, • Vol. 37 (4), 
July 1982, 

~ • Cit .• , IiqJ a dQf~t h <. _i~.:?.~~~~· ;;ro.;.;n~"';..:l::-_C..:o;.;,m.;.lm...;;.~.s_..:s..:i;..o.;;...n...;.;o;..n_ 
Ag1.'icultu.l'G, Pf .22, 37nnci ~B. 
--.--- ..... --
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On thp oth;-\.' hand, (3 study by Kaghav",nd.ra of the 

tt'.:'r ds anci pO; L'iodiciti~,s of iVistsol."ologica1 Subdivisions 

of i',ah',l.";lshtx,3 .\."ris e S some hop~,s to .t:":'-Gxaminr.: the 

'x"~';"nc' ~ . -l' ·t· 18 
~ .... ::> • .' - aT pf:'l"~Ou~c~ ~·s. He: concludr::s th~~t tha 

'Jnnu.::ll and monsoor:1.''3inf:Jl1 of Konkan inr:1icatrjS pr'JSCnCio 

How'v\.', th" ~Juthot: himsr1f 

ccJutions ..Juout t.h'J uS'fuln:ss of \.'.:;sults of his dnelysis 

in ij ::;imiliJ t' m:::nr.'\,' JS 'chClt of 3 'p "iodicity' an:::1ysis. 

Tl.'OIT: th p8int of its t::'13tiN1Ship ,tJith output. Th,: 

co~pl,t~ boo~ on ~h' pt'oLl,m of for;C'osting ct.'op 

output wit~ th: h'lp of w::'c~th'J: V'r.J:i:Jo1, 5 cam::- out in 

th:.. c1t:1y fiftLs its::lf.
19 

In tho l.'c;c>:"rt P:Jst th.t:cc 

20 nation",l L'val symposiOl W;:;.L'C hr.:ld on this p.J:oblem. 

Thc studi?·s f:o:11 into thL"l.'!' bl:0;ld c::Jt2go,t:ics: 

---_ ....... - -_._------
1 B. 

20, 

'J K Fb gh C1V r ]ndl."'3 , "T"."nr,ds 2nd PC"t'iodicitics of Rainfall 
in Sub-divisions of 1\'t:;h'].L"Cls~t.L'a StJt;_U, IQ.Q;i,9p,J,Q,!HrutJ.. 
.QLtL: .. t::!Uolog~_~.!J.2_ Ge.QP_hyn~£, Vo1.25(iT, Ap.L'11 1914. 

Fc .. d H 5,nd,t'son, i'1;'1::n.Qs:!..~_.Qf_£.E.9-", F,OI.';..\WJl.:till9.. 
rLl'V',;;.1.'d Univo=sity PJ: .. ,s;~, 1954. 

(i) Symposium on "Crop \~·~"th~t" ~lnd \!i)t·.~' ~1 ... 1:!".;ilJr;;sh::.p 
in j.;g:dcultu.t'al Pt")duction l1

j Indl;:;n ~OCh'ty of 
Agricultut."::.1 St.']tistics, IJ,~., 196~j Sc'~ :01.'. 
p .1.''1 cc e di n 9 s I ,.!.Q:11'!2.J,,l •. QL_~Lld: u n5 o£.:h,;;..t~L_.Q.:t._!:'..fl.!.:.lfJdJ..­
.:tu £(1 -1_~l~U,s.ti£..§ •. 'J 01 • XX I I ( <' ), u -:c. 1970. 

( i i) ~ymposium on I1Effncts of li'i:~'rt;he~ on Agt'icult~.l."31 
p 1" 0 d u c t ion 11, F r b. 1 ~J7 9, U n ~ v' t':3 ~ t Y of K Cl 1 Y :1 n ~ , 
K :11 y , n i (\~ B ) • 

( iii) ) . h"" I d' Symposium on "Ct'Op-Wc;-,th"'T ",1-:;t~ons ~p I n 1.3n 

. t ~" . ul'" u \' .. 1 c; t, 't,_' s +. i c s , .J,~ n. 1 983. ;)Qci" y or "Cj.T.'J.c •. c' u.. .. 
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(il Si;udi'~s intond.l.·ng' f t co ar~C3S crop yield (some-

tim::s axes or production) on ~hp basis o~ " 
. I a,..££.!. Ol.'.,;!; , 

An impo . .:tant issue 

d~2].t quit~ oft~n In thes8 studi~s lS to find the crucial 

W'1t~Gr f2cto,'S thJt ~ffRc'~ (~x~r-' l~ . .l."n/\ h d 
- - - u _ t G "'p'3nd",nt 

v 'l1"ia ole. 

( ii) Th 
• OS? stu die: s fo.t" ItJ ;,ich, it b'-:com2s n Gc:::ss,n:y 

t (] "1 - t (' 'J t t h :' impact of w~~th~r and :llli~d f~ctors 

,v'lili:: elSs: s:~inc; t.h con"tt'ibution of input end t;.chnology 

Studias d~31ing with this 

f 01' W .~' t h: .:. 

(iii) Thirdly, studis fOl" which th" inL.t'·st in 

cr -: p-wc i) th,,;r t' .. 1;:) ti on sh i p F' t'o S out of th~ n:"c:d to hClV:J 

a b-tt r -5tim~tion of tr-nd undisturb3d by w:J3th~r. 

This assumed importance in th~ light of the controvar-

si e!;; on gl:owth d~cele l:ation hypr;>thesis. 

Though th~ main objsctiv3 of tha differpnt studies 

r"'sults obtwinsd and tt-~9 t,·chniqurs of analysis diffp.l'. 

1~'3gt,'8ssion and co.l:rr,lation a:c,::; thl-' two tir:18 honoul'cd 

t-chniqu8S used quits frequently in crop fOl'dCasting 

.t,'"'SL'81'ch. Apart from using cor.relations fOl' t.Ncing 

tf)'.. associotion, it is oft~;n usee! to choosn t~-LJ variab13S 
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while o;.ciding the model in s-:uaics uSing . 
:C8g.t:O:;Ss~ons • 

Fisn l:'I!,IIRE-gl.'8ssion Into:gt:CJ.t r",chniquul! has been used 

tJy som·: of thrJ r:sr,a.t'Ch3"S .; t t • ... 11 .t' '_'. C en' pa s • This 

rn thad has an advantage of taking into cons,id.J.t:ation 

21 ~hc distl.'ibu"tion of r2infall throughout til Y ~a.r. 

:V12jOrity of thO' studic~s on Cl'op-w~athc.l.' .t'f'lationship 

att.:npt tc find out thn pal:ticu13(' seasons/months wcath?t: 

pdl:a:n-,tLl'S \-Ihieh ,lffsct th,' 

-_._-----------
22 

C.t:8P peosp,·cts. This is 

21. In Inoia quit.: a few r..;s~:H'ch"t's hd~C used this mod.:;l 
to rr'r-ntion :3 fc:w: (il R J !C21arnka.l' 3nd V Satakopan, 
"Th' Inf1u nc' of ,iainf-:1l1 Distribution on th~ Cotton 
Yi ldS [Jt Gov. xnm. nt t:x~- ':im-nt81 Stations at Akola and 
Ja 1 9 E::. on ", 1.n£J \s.D J 0 um I1L • .Q.t..b..!p:i ~!.!.l.i!.l~i!J-.ii.ll~i; s , 
Vo1.10, 1940; (ii) K K iJJil: and EP Eoso; "Tnflu,;ncG of 
Hurr.ic!ity dna Lmp.\.'~.tWt:." :)n th~ '(i-lds of Cotton", 
5 ~!!.l5..h. ;~:2., VoL 7 ( 2 ), N 0 \I • 1 9 45 I (i ii 1 K S Ham a m U.1: ·th y a nd 
... rl ~:?i n" .t' j:: ,::, II en tr~" in fl U '. n c:-- of Ihn then: on Iv h ': .:. t 
Yi:--lds at Dho t'war ll

, InQi.i~.rL..J.Q!:!.£nill of M:'E.Q£oJ.ogv and 
G::f.FJl::.sics, Vol.17(4l, Dc"!;. 1966; (iv) Chokhe'y 5ingh, 
A 5:-S:'Olgi.1."i <:Ind Y 5 Kap~, "Ybid of Cotton in RG1:1tion 
to R':3infGU in j\lladhya P 1'c:!d--:sh", Inq!an JouIycl, oi Ag.t:.i-
J;.yJ._iu..ul_S.&1:l!lUli, Vo1.40( 1), Jan. 1970; (v P N Bhat·gave, 
hshC) Pl:".dhLn ,-,nd (V,~'; D'3, I'lnflu,nc, of Fi8infCll1 on c.1:0P 
Production il

, ~~VV H0sLa££l3.-:J..Qurnel, 1974; (vi) S K Shaha 
,nd J Ii B,m,:t:jc8, "Influr.lncc; cf Hainfa11, Humj.dity, 5un­
shin'_-, H:Jximum and ~Iinimum T'omp::-l:atut'::s on th~ Yield of 
Cotton ')t Coimb~to.t'8t1, lI!qb!1~U.t"n3l....2f. jvjobo~ology, 
~d.t:olog:iJ..-fl119 Gc..oE.b:lsi£..S., Vol.2(5( 4j, 1975: 

22. (i) 5 M Jacob, tlCol.".t:,~lation of fic:infall and th8 Succ32d­
inC; Crops l'llith Special I-\(:f~.t"~ncc: to the Punjab ll

, M~~.\·~ 
of tr,', lndic:,n jVl,-.t.-,0.t"olo~~C3L[;'-·ec: l.'ir;,.nt, Vol. 21( fi, 1~' 1 u: 
T i i) - nom -TIJyc: 1 , -II I mpc. c t ;r- [1 i rn::, "C,! on Y i c:l d 5 \I, ~.L:hS.~t!.· .. ~-J .. _ 
5itu-tion in lndi-, Vo1.14(B), f\Jov.1959; (iii) B 1'-1 He,D, 
~5tUdy-;;{-E"ffecta of sam:: vi p'Jthl,.l: F3Ct01:S on the yi'-clds 
of WhC:1t in Ludhi,,-ni1 Dist 1'ict", LJA~, Vo1.19(3-4), July-Dcg. 
1964;- (i¥) R[Jm DaYi11,"Imp:Jct of fbinfilll on Crop '(ic'ldS 
3 n d A c ~ .t: i'l 9 p. n, l.:d6J;., VoL 20 ( 3 ), J wI y - S 2 pt. 1 9 65 ; (v) :'1.1 
H2.t"ot, "Th:; Imp3ct of Rainfall and I.1:t~igDtion on C.1:0pS .~n 
runj3b _ 1907-1946", .L1t:U;., Vol,27(Z), Apdl-Juno 1972; 
(vi) P S S",::cnivusan, "Influence of 11cdnfdl on th,: Yi-::ld 
of C ot ~on in Me:! dh '/0 P .J:<? dL sh ", l.JJd~:;rL ~Q~"!Q.ll_,gf.-!im­
f.!:!Ltld.£.u.l-.2.U:-- nc .-§.: Vul, 43 (9), S::;pt. 1973. 
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e s sGr. ti 31 to l.'~ gulco te ir~ig~tion and also to plan 

fiJl'r'l 3ctivitiss. Anoth~r important issue is r2garding 

.h' eol:: of ir.l.'i::)ation as a Pt:ot~ctiv~ m8asure against 

"'Jea th '-':.1.' f1 uc t ua ti on s. Veery L:w of the studic~s used 

irrig~tion as an additional va):iab1~ in nxp1aining 

c.t'op yiC:.i.ds. H:":l.'dt'e findings indicated that the yields 

of ~v=n irrig6t3d Cl.'OpS lik~ ~I;,=at, gr~p~ and sugarcane 

get aff:ctJd dUG to variation ~n rainfa11. 23 This may 

0'3 on,- of thos~ indirr:ct typr' of cff!;'cts i."'.,l.'ainfall 

SOUt'c' of irrig::tion 2nd this in turn affects tho, crop 

Rao c;:J.,cJ ud~d '~ha t the infl u"nc:.:: of irl.'iga-

tion :m yi~ld/ac.l'']3g.:; is imLp.:ndr>nt of 1,oooathC'\' factot's 

dnd <-.lso th~.t il'l'ig::Jtion ::lon.J h2S no c~pi.Jcity 3ithcr 

24 
to t::lk-' full :Jdv-lI,taga of f:vOU.l:ab1w w:'ath,?l' f':lcto.l's. 

HOW2v':.r, we h~l.l'dly fino any study inv8stigclting tho 

. -1 f th t' on wat"l' 3v'Jilability from the ~n. u~.nc~ 0 wC".] 7· 

il'.t'ig~tion SOU.l'COS. 

Quit8 3 frw studios ~im at for o c2sting of crop 

/ . cc."t~.·;n climatologic;"]l o.t' W'::1ther yi~lds 2cr~~qs u51ng •. ~ 

------.------------

24. 8 f'1 d:.c, .Qp- Cit. 
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25 

factoT:s. Lata on c1imJto10gical varii'Jbles a1.'" made 

~vai1~D1- withou~ h C' _." muc tim~ 12g unlike crop yield data. 

Th~ fot'-c=:sts p.l'Fp;::;l.'ed at HiD 8.1.'0 sent to Lepa.l.'tment of 

Agricultul.'f' :31most coinciding with th" 26 
har;v8st season. 

Th" fo.t'~c3sts obtainpd from th('se models WGt'E' found to be 

\-Jithiri t~" 1 J p F I: c ': n t ~" .. 0" m~" . _ c' .• ·c.. '-' .• g~ n • H O'tI €; V C .r , a S e 1.·i 0 us 

limiL·t.ion of thcs,:; mod Is is th"t though the fO.T::c'jsts 

C,3:T1' v-:. ... :y n at' t~cr;~alis:.d ~,l:oouction (yield) in thE 

miscrablj (with largrl' ~rro.l.'s) when th? YEar happons 

T h - l' , l·~. i3 fEW shor tCClmin gs of th" studigs .t:c;viewsd 

Some' of th,;sc studi .. s h=.v::, used State::Js an unit 

for .::n:" lysi sand th is is 3 S'Jri ous limi t3tion when one 

-------....... - -
25. (i) J C DaB, "Forec3sting Yield of P.rincipal Crops in 

India on thf': Basis of 'llpath~.l· - Paddy/Rice", H-Ill, flepo,l:t 
r\0.120, Feb, 1970 (mimeo); (ii) J C Das, h K Meh1'a and 
M L "'adnani, "Fo.t'ecasting the yields of Principal c.t'ops 
in India on th~ Basis of IfI3ath~l'-Paddy/l1icp., Part II 
,",yso.rF Sta'te", Pre-Published R"po.rt No.124, l!IQ, 197U 
(mimeo), (iii) J C Das and G damachandt:an "Fo.rscasting 
the Yi-:ld of 13ajl.·13 on the Basis of WScithol.' Pa.ram.:tEot:s 
of Ahmer;Jab~d District", Pt'3-Published Heport No.141,,u:J.R 
1971 (m;.mso); (iv) J C DEls ~b~l., "Fol.'8casti n g Whf'ilJi; 
Yi~ld in Indid with th~ Hslp of W~ath~r Paramptct:6 " 
Hat.'yana, Punjab, Uttar P.raoGsh, tlihat· Plains ;Jnd ~;ast 
r'iEldhya Pradesh", Pl.'8-Publish d R;pot't 1'\los.1~O c3nd 160 , 
1£jil, 1 97 1 (m i m 20); (v)J. C I.J ':l S, II F 0,1: ~ c <3 6 t i r1 9 R a b i 1 . 

JOW8.l' YiGld in BijElpur 1J~s't.uct of fVlyso-l'f ~tat8 - w~th 
'.10 c 't h J P a .l·a mi_ t,cr 6", f:!~ ~f:LC).1;.Ql.!2.9. i c u_f:l.9!J. 09 .l.'cIQb ' 1 97 2 
(mimeo). 

"M t 1 at th" 5.".l'vicr. of Ag.l'icultul.'::", 26. I, P SiJ.1'k3.t:, 1 <:) cO."G ogy --
l~, 1977 (mimro). 
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stL:i1.i?s th'? effect of climatic Va1.'idbl~s on ogl.'icultural 

P ~'O d u c ti 0 n • This is bec3uS3 onp cannot assum~ homogeneous 

19oco-climtic condi,ions ta pJ.'''vail OVS1.' a vast at'Aa likg 

st~t~, which are politico-adminis~~3tivE units. 27 Th~ 

studi·s using m~teoroLogical subdivisions as an unit for 

analysis tGO fac~ simil:ll.' diff~culty, though the climatic 

con ~J it ion 5 a 1.' '? n f a 1: - h om [. 9 'c n :; 0 U S h. l,' [C, t h .= 0 th- ,r f:'l c tot.' S 

3u',-,division l:uns ac"oss qui.-:::;: a fr·.I", distriC1:;s and CO'J;:::rs 

a ·, - ~g~ .!. ;.1 ,,- . 

'}nalysis dt iJ smc:,llfl' j':Jgt'cphical unit soy district 

m:;l'lingful rr.6ults fo,t' planning plJ.t'pOS~8. 

In ~ddition to th j D 0\ t h ' .. 1.': -' C,- S (1 rn~" fun d ~. m II n to: 1 

+' d 1 ' 1 qU rs tl.' on s th:: t c,')n b - r'Jis' d ,1b out thE iT' ' .~, 0 ° 0 gl. C '.1 

CL'O P-' .: : th r .1.' 1:; t ions hip 
, 28 

StUd1.8S. It is ::ll'gu1.'d thc:;t 

th' filt:c,t.'ing of th 

---~.----- -----.. --...-

27. 

2 t. 

T h " b ,s i cpo i n'~ 0 f :J 1.' i V ~' s, t ~ V;); fl r:): i t~, c ,:, 5 fT.' ,J f 
,lS lS ,~ - 'I of 

11 d rn 1.J-.: ya 1 ! S :J t u d Y • of. 0 S ;:, t'l V ,~ s t V,, '11 P,l C 1; 

R J i n f ~.ll en ~", 0 p Y i ': 1 d s ' , n d A c .l.' -:' 9 ,:;; A Corn rr nt' 1 , 

IJAE Vo1.21(2), ilp,1.'il-Ju:l' 1y66. 
---' 

, 'd" 1 m- ny d -.p c t ~ wh i ch c ',': p V~id ~n~th3n r~Vl.~W5 ~n ~Ol ~' .' ~~, ~. 
, . Yt , studl' -5 ~nd fO.'.'m .3 m:JJor lJ.rnl"~,'Jtlono c .• rI., l.n ·~o '. ·'SC!..... 1-' _ 

'./, 'd ' ,th]n llInflu,nc, of ~.:;sth,ot' or .':0f-! Yl.cLlds: 
v,;l y,~nu " . " ,tL ,', " 'h" IJ.:lE 
h l1-vi W of hg,1.'o-i"lc.t':O,\.'o~ogl.S <:i ,\,.5",.]',0 '-~' 

'J 01 • 35 ( Z ), (, P xi 1- Ju n~: 1 9 81 • 
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cO.I'.1..''''12tions and also on "thG coefficiEnt of det"t'mination 

(1'/) is a.cbitrary. Th", variables to b':J us,'d should bp those 

wMich matt~r in th~ plant growtn (agronomically). The 

filt8ri~~ out is oftcn basad m~rcly on st~tistic31 

lotions which automatically :r,su.t';,:s a good fit and high?,r 

r/ fot' the mod"l. Anoth~t' f~ctor which is often r2f~rrad 

to is t:'- c10ics of functional form. No stl.'c,ng th"orc-tical 

jus +: i "f':i. c a "t ion c <-of"' b L gi v : n f 0 .1' "n y pat' tic U 13 1: f 01.' man d it 

h35 clways d.;p8nd<Jd on t.l.'i.31s. Fl.'om aman" th;' Fishet"S 

r:gl'~ssion intF9xal tchniqu 5nd th~ linear multiple 

I'f"g.l"·ssions, th- latt"t' ;x~lC'in.:'d high·.r Vul'i"ti'on in 

29 
Cl'Or yi ·Ids. ;·iai.rlfall anJ -rf-,- w-lth'l' variables,mot" 011 .. 1:, 

ned not:. l,'.la"t·ci to crop pl'oduction a5 a continuous 

function. ;<, discontinuity m.:y .;;xist in th .• l:Glationship. 

Th" p.t',-/i::onc of such discoMtinuity hoo:s al.t'~ad~ brcn c'sta­

blish.'d by NCldkc;l:'ni snd Ghosh,30 t'ainfall above c::rtain 

1 v·l having cl 1,~s5 signifi;;dnt to lOW-l: irnpact than bvloW 

But such a critic:,l lov;·l its['lf 

h:ls to bc found thl:ough tt'iols • 

. hie of co .,." [il' ,. S ."" f; ."."f: d u bov . , Comin:j now tc; 'c '. s, cc,nc ·c.'/p'· ~ c~. , • •• , 

------ -----

30. r.j V :Jadk"t'ni and P K Ghosh, "Instobility in, h:1i~f:311 
Clnd f,g"icultut.'al Yi~lds in i'.l Droughtpron" lJl.Stl.'l.ct, 
Tumku.t' (Karn~.t"3b)" • .L!.1i~ Vo1.33(2), Ap.l'il-Jun:s 1978. 
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~n dealing with pt'''duct; f t' .. ~ ... on unc 1.0ns and supply .t't'sponsf'! 

of ::J::Jps. V M ~aG made a st.~ong plea for specification of 

W8i:1th "1.: and its inclusion fm: d"?riving fa.rm produC"cion 

function :;ven in ct'GSs-section data and also indicated an 

h f . 31 
appro~c 01' d01ng so. 

inf'Jr:T13tion in f3t'm production function as a proxy fol' 

wr:,:her, inst? .... o of the usu.:l st.rai9ht away pooling of 

ct.'oss s"ction delta. 

supply .1."~spons~; studies t:Jo. jV:any such studios have used 

2ctudl snnuc::l/s23sonal t'ilinfall i35 <3 pt'oxy fOl: WE;Jthct,. 

HOW~8r, th2 n~8d to ExpreSS numst'ous w.lath c r fsctors into 

a single: indicator likE.: "WCJ,·t:l.T.' index" h'lsalso be",n 

strongly fal t. Attsmpts tOI,oJB1:ds construction of such 

wcathCJl' indic-s c~'n be' bt'o,:-:.dly Cj.l'r'upr.d into two gt·oups.32 

Th f '+ . t ~l,:Sy on9 ~s a 

thsn ccus,-' and m,'~sut'", th: imp",ct of 'Ne3th".c which could 

Thr: second ars 

---------~ ---- ----
31. 

32. 

V fvl tI:JO, "Farm P.t'oduction Function Studies - Tr'-",trr-nt 
of iiC'Jth-r in Farm Production", fJ:.~, Va} .5( 15), Apt.'il 
11,1QO. 

Lub3y .t.'L!vi"wS th,; fncthcds of ,collstxuction ~f w-:;:th.~r 
indic's, cf.

t 
J P Dubey, "\~'wtn0.t' Indexes$ i'I Rav~(';w of 

fv1.;thods of Const.t'uctin~ Indf .. x:'s of the Effr'cts of 
~I:.athn' on C.t;'ops", .:dq~J::ns1.._Cl.f. . ..J;h£.J.~fu~2.,g.!:;i2ty of 
8..g.1:;i...C;.Yl!lJ..lll-2.i~is ti.£.§., Vol. XX I I (t:-), j) f] C. 1 970 , 
pp.10J-106. 
































































































































































































































































































































































































































































































































































































































































































































































