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CHAPTER - 1 

INTRODUCTION 



JNTRDIlUCTIIR 

1.1 SPEClf"ICATI IR or THE PRalLEI'! 

IIgrlo:u1tura In Indi. 1a .. 9 .... 10 "lth ...... 0 lin. 

Net returns froll fanlS ara off .. .,ted not only b~ • "ide 

vaUGty of exteL'nal foctors $lUcIt ee ph}'8ical. _" .. Ie, 

climatic, ag1'onOllll", biOlogical. size and 8C11le of 

enterprise etcetEe but BleO by tha inherent I'eeturas of 

aGricultural productian prDoeae itself. l'Iajor faatures 

0.1' tI11s proca8e are. 1) I:I_laG batween input8 end 

GUtpu!:, il) peel: pdc .... tag attec""d to p ..... ant production 

decialan. ul) expectetlon b ...... d fer .. p!enning horhon, 

and Iv) unfor"'"en event" and unt1maly tadlnical halp 

vhlc1t alecken the production aftb .. ta. The yield and prlca 

ln8t.",l11t1 ... 1n agrlQJltu"al c","",od1tl ... CDnt1lluas to 

plague consumers es lJall ... prowcara. f ...... coat" have 

to aufrer 1nt'letlon. 

f 81'11 plan.. I. n India ar e char actariaed by .. hed 

l'a=1II9, a coabinatlon of aore tI1an on" ent .... prise for 

obtainlnQ 1'81''' 1IIc0lll9. far .. pl ........ hat ....... ta alte ar 

adJust. Dr to aupplement ar $lUpphnt arafl'DqUantly reviaad 

beeauBe af the intruding .tachest1c ela.ent .. in r ..... 
productlo~1 Very ort.n "_ar'. deciSiOns .. lth i..,arfsct 

knllUledg e su .. p .... hh .""ectIlU""., le.ving hi.. in aub-

:11 118IIdYf E.O •• and DllLan ('961) -/lgdo:ultur.l Production 
fUnction- Ia.e University Pr .. ". Ames. I_J p0634 
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optimal, infeasible farm plan leval. The ~e this 

dispersion of e"l'ectation, the:1Jreate7: la the dagHs of' 

uncertainty In the farm "'"'"<lIllY. An sf'f'icient f .... mer Is 

ane uho not only shauld lena .. ho., to ...,ag8 his li.ited 

r9sllurces among cOIlp"ting farm activit111B but alall hou . . 
best to staar claar IIf the probabla r18k and atabUize 

prllduction. 

It is ganar~lly felt that a"",l1 fermere, by' 
Jl 

virtue Ill' their aubaiatenca leual. are risk avart""s. 
AI 

As a defencs against SUbsistence r18k mixed or diverSified 

farming eetlvl tiee such ... mUk production, sh .. p leaping, 
. ~I 

sUIe .,lIrIlI re .... ing arB .,ndertaken_ In tha guias II' 

subsidiary IIccupation. dairying end. ssricultura collipete 

vitI; c1'IIpe !'or land, cepit"l and labour becausB thay ere 

not essily Insulated from the reat of' tha 1' ...... ""tcprls •• 

The coopla"lty oP tlta dairy anterpriaa callS 

for considerablo IDOnagarial ability on the part of the 

farmer. Instability in the yield III' fialE! Cl'IIp8. 88pacl­

slly thosa cultivated en l'elnfad land. inrlu .... c ... th .. 

dai~y and allled activities by its uncertain supply III' 

both tile .... 1n and the byprllducts. Along .,ith varlabUi ty 

;II 

1,1 

l'iartin Upton (1976). 'A9~1cultul',,1 PrDduction £conomics 
and !lollDurce Use'. Dxford University Preas. PP. 191-192 

OUl.oo, L. Jdtn and PasqUalle. t..Soanrii2:m (1978) Riak 
sttitudae 01' subsistenca far ...... in Ncrth t.t Brazll-
A e801pllng apPl"llach' A ... r.J.lIgr:l..Econ~ (6D) 3. 425-435 

Bahr ...... , J.R. (1968) SUpply response In undar devaillpad 
agricultura. A..,tBl1dam. North Holland, PubllShlng Co. 
USA. 

Rajagllpelan. U. and S.VaradaraJan (19'18) Impact of Riek 
and Uncartainty on rsrm Production .... d lneo .... an HUI 
of N1lgil'i. Tamil Nadu, Indian J.Agri.Econ. 33 (4). 



in proroction, t"" peris"ebllity oP th. proroctB caU8 

for a permanently Pee8fble plan t"at uould "lleviate 

t"e et'fect of rrequant fluctuationB in t.he r"turn" -

irrDllpectiv8 of th_ type of farming. 

Indie has be<ln labouring under gl.'08t pressure 

of popUlation. One Of t"e manifestation of " .. is pressure 

is inherent in t"e continuinQ SUb-division and fragmen­

tation or land "olding& IoIM.c" "as r"ducocf the 'sr .. to 

uneconomic levels \Jit" ce,wentlenol inpute ""0 trad1t.1onal 

teclmlques. "1>118 incr"".ln<1 atomization of indisn 

egriculture with cor"eBoQRdlng decrease 1n the unit of 

management of land aggravate the. CDndltion of r ...... lng 

cDlllaml ty, ""'i"" alr""dy h .... vagaries or ";nsoon to 

encounter. 

MUk as a food stands .. 8 a pert'ect complement 
~I . . 

to cereal based diet end .. 11k productiDn .... an entarpriBa 

with "{gh yielding 8nillala and lmprovad technol"!lY 
21 

yields 

higher nat returns to the fartnara. 

In vi"", of t ...... any baneNts accrued fro .. 

bOVine keepinq there has of late been an unfllncl>ing 

support I'rD" 90V8E'rime<\t. end· " ...... "l""a efforts hom 

raaearcll ineti tottons to reinvigorate anilllOl1J1'oduct 1on. 

AI Hodg .... on. J.H8rl""8 (1979) 'Dairy CD,! '" IJllII:'ld rood 
Product.lan. J.of o"lry SCienca. 62 ~2) 343. 

1.1 Patel, R. K., P.Ku .... r. O. Voegele, R. S.rlair end 
[;.s. flair (1975) EC<In .... iee of aroarJbred cattle -
A R.,p .... t of Survev, !'l.O.R.I., Karnsl. 
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!I 
T~e present I1vesta~ papulation, aapec1ally milch bovln .. 

liss scatter .. d amonq millions of small tarma. involving 

lergw"umber or aperators LIto do not normally follOl.l the 

norma of lnput-output efficiency. As a raeult, t~B 

productivity of bot~ draft and dairy animalB are abys .... lly 
2.1 

1 Dt.I. During ~B l.at ~ee decades ftlch hOB baan dona 

in promoting tote develop_nl; Df dairy cattle and burr.laas 

In the country. Tha reeulte of perf'ormnc8 of' ttl. 

different categoriss of croasbred coos cancluaivaly 

indICate that tile crossbreds are well .,daptad to the agro­

climatic conditions prsvailing in the country ""d ar. 

capabla or yialding aonsidlll'abia ~an~lti- of ad.lk 

compared to tt,a zebu Q41t:tle. 

~ro VEld breed calls for U"rovlng tha ra9'd 

avaihbil1 ty eltuatiD" In the country. In atllar 

countri"a ........... t"e "roductivity of dairy cattla ia vary 

hi9". 62 par cent of total r""d units of' milc!1 Deus are 
m! 

obtoin"d from feed gr*in8 and fOl'ag..... But. in India, 

limited aCC.e to hnd due to Ita very unequel dlatrtbutl ... 

• 

JJ.I Of tfJe 230 .. UUan cattle and burrelo mly 81 .. Ullan 
(35 percant of tot.al) arEi mUch an1 .... 1 - SOurce 
Bhatt9charya, p. (19'16) NelJ strategy in Ant .... l Hueb",,-
dry. Indian Dalry ... n 28 (2) pp. 48. . . 

It 18 generally quClted that avaragll milk production 
dasi 0 .... la around 157 kg per yesr and that of buffalo 
504 kq par year. SOUrottl ·n ..... 0·1' India - Year bonk 
and Directory (t983). . . 

l!J.1 Sampat". S.R, (,981) Development ot' toddar rdouroas 
for increaasd milk production - Papar preaentad at the 
saminar on Inerea.ad 1'I11k production tor Urban !'Iark .. t 
conducted by Unl\1are1tv of AgUcultural Sc1anoea. 
Hebbal. Dec. 2'1 .. 29. 
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and the l'resSllre--af populatiDn constltutll8 a ""'jor 

constraint on ' .... ding l'racticB8. llanca I'eeding graIn 

to ruminant vith madarate productIvIty amounts to a 

lu>wry consuaoptlon of valuable reBOUl'Cea. 

Ill!:. of 306 million hectares uhlch are eveila­

bIg Par agriculture I ·1'Ul'1'08'" in tile Country, only 4.38 

per 

due 

cant Is allotted 1'01' foraga production, uhich In 
JJI 

Course is likely to get reduced. Ths permsnont 

pasture and grazing landS uhlch. co .... to 13 million 

hectar"s, era yet to be technically 1'1enned for growing 

legumes ond grass",". ConsIdering the Importance of 

I1vestoc~ under new breeding p~gramme. tho present 

pDsIHDn Df forego availability vi~ .... vla its raquira­

ment end t"e competition of fDDd ""d fodder crops on 

cultivated land, new prodlction eystalllS nBOd to ba 

tailored. 

Dv"er tyO dGcades., poinaering efforts in 

Intr'(lducing innovlitions in rural econamy have been made 

to 11ft the fsrmtnry comr:lunlty from subsist""ce lsvel to 

a sel-' sustained plan.e.. T"'ere has been an aver increasing 

researc"· emp"asje \:0 aid t"s planners. policy makers and 

rlnenciers In fcrmulatlng and executing dBCieions at 

macro level but they have yet to succeed In changing ths 

risle averting 'armal." to come in line with the new 

technology. 

.111 Patil. B.D. end Maaoad All (1983) 'In~a&81ng forage 
and Faod prodlct1on In r.1nfed sreee' Indlan F'ar .. lng, 
Vol. 32, No.10. pp.17. 
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Tho CO>lIt.lex1ty of N .. 81 aubsistanclil 1"".1 

pr<JClu des .. sl""le 01' univel'sal solution. The reCGnt 

qdns in crop pmcUction 1n India, it is felt ..... lIe not 
JV 

commensurate£! uit~ similar trends in animal production. 

Inc.-eoBod .. 111< pmcucUDn by follouin'l l"'Proued broed 1ng 

pallcy h~s still to ma~e ita marl< felt. DSlleltlPment in 

t'o" dairy fioid "till 109S be1dnd crop production. Very 

often t'>o foUOlllng crucisl questions "re raiaed .. t. tile 

intellectual level. i} Uhat are the problems faced by 

fumBra in stabl1izl"Q fer .. Inco .... ? Lin .. t could be th s 

I'lrob<!blo ",aye to shbllho returns fro .. far" produc,,? 

\J~t Lloulcl be! tf-te predicted leve! the farm could reach 

at its opt1.., .. us<> of avel1abh .. "eoure",,'; U) ", .. "t i8 

th .. 'role that dairying ui~ c~s9brCd COUB can play in 

thf:J f"nr.u economy? Tn t4hat extent it is colif'lementary 

ar cornp~titiu8 or supplement~ry7 u"~t type of animal 

and "'~Iat are tl,o optilllJm nuatJar of anitDAl 8 farm can 
:IJI 

"au .. ? At u"at 1""e1 or IOUI< prodJction. rudder 

cultivation b .. .,'''''''8 remuneratlv,,' 1'I11k production - .. t 

"'''at price 1e" .. 1 beco!!; .... an 8conomic .ti .... l1 Dnd 

upto uhat level it b~comGo en ononomle con$tralnt? 

i11) Uhst are til .. p"ospectl It" tfeE>S "r l1111ltad r"sourcEls? 

W 

:IJI Petal. n.¥.. (198') 'tcono$lCB or Livsotocl< Entarpriee 
",it" "l'ocla1 rererence to He employ"",nt potential'. 
Ind1:ar1 J .. or J\grl .. [con .. , Vol.36, ~kJ.1 ,- pop. 3-d-3? 
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i v) Th" elCtcnt of rsstr"lnt felt by far ...... " in teking 

rlek in crap-dairy entw.priae combination. v) Natura of 

rlsl< 1" k .. epln" crossbred co ... Por enhanced rarm income. 

These ara 80m .. of ths oft-raised QUsstions 

... .,iell engage t., .. attention of resaQrc~ Llorkera. Stud! as 

undertaken earlier, Llore largely appropriate tp etatic 

farm situations whars yield par "octare or per animal 

and prices 0" their produoe ro not undergo any variation. 

SUe" condi tiona ara only utopian cpocepts. 

A d .. criptha study undsrteken to assass t"'e 

impact of dairy development in rural aross of Karnataka 

indicated t"st til. proc ..... of dair·, developm""t 1n the 

sta.te "'ss basto"ed cert.in benefits on larg .. and 
J.Y 

affluent milk producers as against the weaker sections. 

Uh .... e croBs-breedlng ",ork is suppoaed to IIave been 

successfully implemented tI1ere ie, 

eny ellang. 1n tile crop~ln~ pat.tern 

hOl-1BVer, no 8ign of' 
.!!if Dr the region. To 

have a deeper probe into the problem t'lo pr"9~nt study 

WaS undertaken in rural 3re"S "r Bangslore District of 

Karnatal(.., rOT reasons or tt,.e existence ,,1' densely 

populated pocket or cr.".sbred CO" .. gener"ting Income 

-.---.-.----.----------------~----~--
J!!/ 1~ )"tolm, Klaus (1974) • Socl a-eoon"mi 0 aep ects 0 r 

dairy dfIIt.>1op .. ent ~ RePort no" .. Bengelore Milk a.,ad 
eras'- Econorric and' Political woekly, .vol.IXt ND.52. 
Doc. 29 ' 

3:21 Rajpuro"'lt, A.R. (1978) 'Evaluation of ""aBB breeding 
progra"""" for catUe In India'. Agricultural Oavalop­
ment and Rorel Transformation unit, InstItute for 
Social end £Con~mtc Chengo, Bengal ore. page 37. 
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1"01: tile farming ccmroun1l;y. ThiS" area of atwIy 18 suUabla 

for en apprei .... l of' prDduction docie!onvltll Clroa!lbret! 

CDW - en iIIproved technology In dairying ulticll .. _ 

introduced two decades ago. QJlded by tho econootlc, 

technalogical and eubaistence crtter$a. cClltl !nation af 

livestock antarpri$a In tho farm enterprlsa-.lx ara 

attelllPtad to bring stable .... "IIllU .. profit. 

The abjectives af the etudy Bra a. foUous: 

i) To develop alternative farm production dsciaions 

with existing and improved level 0' technology 

f'or crop end livastock prOduction, 

11) to ascertain th_ nature en" dagllee of Instability 

" in 'erm bu.iness in tlte study e.,ea, 

111) to e"p10l'e tile poee1bUltiea of' deriving tolgher 

farm in.,.,,,,,, by studying risk .f'''clant productian 

decleions for "DOlt producti,," policy alternative 

u81ng improved levol of rarm teohno1og.y. 

1.2 ORCAN,lZAIIl')j or 11£ STIloy 

ThlB etudy "". been pr .... nted In nin .. chapters 

starting .. itlt introduction end scope of tho prablSlll of 

efficl""t I'a .... plan in Cheater 1. Th1alB fDllBued by 

rev1_ of edating literature in na .. "elevant to t". 

obJectiva al' the etudy n8lllaly. risk neut:ral far .. "plana, 

nature and axtant af inetabUI ty 1n fat'm buein888 end 

,,1ak ",rlaient rarm plana In Cl$apt .. 2. Chapter:3 deele 

witl1 titS gen ...... l bacl<gl'Ound af tha study .... 0 and 1n 
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Chapt ..... 4, ths sampling dasign, .. """10 uaed slong t.d.th 

various resource eonatrain!:s of tha f_ sa d1a"".sad • 

. The results obtained through tabular onalysis ara 

presentsd aa currant statue of rsrlling In Chapter 5. 

CIlaptar 6, by a .. "" .. In" rlak neutral f'arm 

ai Wationa work,. out th .. opti ..... pIeri. for each type of 

' .... 1119 s),!Jtem,namaly,marqinal, small, medium, and large 

undar t.., types of technologiesl conditions, existing 

and illlprDvad. In this chapter, In addltian to the 

optimum farm plans, auxiliary inf'ormatlcn """'" _ 

opportunity co"t of non-plan actll1ittas. priDas at which 

f .. od grain Dnd .. ill< could ant"" IIBrkat have b_ att_ted 

In ahort, und." riak neutral farm plana, additional 

Info ...... tion Dueh all shadou prieGS or conetr.!ned 

raaourc .... or r_trictlon and ol'P"rWnlty cost of non-plan 

eet1ltttte .. lI1'e provided. Such {n!'ormaUon could _" .. 

aOOle of' t1,., qUestions ralaed ""1'11er and uhJ.dt are not 

brllU\lht out by earlier studl"". 

Cheptar 1 a""IGI.'eII t"e neture end. extent of 

fluctuations 1n fe1'm net returns and tha interrelation­

ahip bet"",," variOUS antll1"prise .. 1n increasing or 

dearoaatng vQrl~ility. 

Chapter II, by including tho fluctuating 

gras8 1RB1'91n "" on" 1>1' th. canst1."aint brings r Jak 

efflc10nt ra". plana rElr ell categOl!lea of fBI'. 

sltu .. Uana. 



The f'indlnge of th .. study end th .. conclusion 

drewn tharain are rinally Bu~18ed 1n Chaptar 9. 



CHAPTER _ 2 

. RtVltiJ or LITtRA 1U Rt 



RtVI£W Of LIT£RATURE 

A consid .... abl .. amount of uork has been dan .. in 

India on land and uatar .. nag amant. andcmlp and 

livestocf< i\!lprov .... ant undsr varied ogro-cUmatic 

situations over tuo docadaa or ao. T"e pioneerlng 

efforts in blendin9 =011 end liveatock technology 

ultimetely aIm at liftIng th8 sUbsietenca farming 

cO""Runl ty to 8 self aUstained plena. The cantral prabl .... 

in combination ol' farm entar!,r!.",,, is tha ellocatian of 

ferm resources to .. "et, anterpriee 11'1 eue!> a way t"at 

I1IIIximulll n"t return8 for the ferm a8 " 11>01. could be 

abtetned. This probl .... of' r-'!rce ellocation .... e 

att<IIIIPted by earUer studt88 by uelng .oanvantionel 

p~agrBDminQ madele having e v.r!gty of constraints. Yet. 

apt iowm f'al'1ll production plan. for fer""' .... ramein . obscure 

due to uncertain end unstable 'al'll> prDduo;tlon .. nd far .. 

returna. VariOUS autiatlcal tool" 111!1'8 uead by .... ny 

descriptive studies to ....... ur .. the lnlltablUty In rar .. 

producUv tty, pr1c88 .... d nllt Inc_. """ever only B 

f .... studi ... toolc into "ccount to,o fluctuating gros8 
f margin of' 'a".. in d .... lgnlng cpU_um ,_ plane •. 

In ord« to "a"" dllBpar insight and idlllltlf1cation 

of gaps 1n knoul .. dc)" t!lno ror indicating t."edlreo;tions 

for fUture 11nes of' rUllesre". it b8C0111BS hiperative to 

revlau tile e~latlng literature on the subJect. In thle 

ehapter, therefore. tile empirical atudlee evollabia in 
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the country and abroad, !"wing a direct or indirect 

bearing on tho objectives of tho pr .... ent lnvostigetion 

ere reviaued 1n a chronological orda" under tht"oe broad 

headings naAaly: 

,. Risk nautrel farm plans 

2. Studios ralated to inatsbill ty In fano economy 

3. Risk arficisnt farm plana 

Commanaursta uith tha objactiveB of th .. present 

study, only those stud i •• which included dairy end other 

Uvestock enterpri8S8 alon'1 with crop ent8l'prlsa in til .. 

formulation of optillum snterpris ...... b: have bean rsv1o"ad. 

2., sruo IES Il'i RISK NEUTRAL IPnl'lJ!'! fARM PLANS 

Theorists end researchers hoYe arten found 

it convenient to a.SU .... tllat in many tar .. dams!"n _king 

situations all relevent inrDrlll8tion fer ..,king choice is 

perfectly known end henca the risk involved 1n teking 

the decla1 on is neuUelised. An cpU ... ", plan. thus 

uarked out places the fa .. ra ... in a neutral paaltion. 

Suanaan ('955) by "IJPly!n" lina"," "r091" .... 1I1no 

tecllnique. brouQht out norraatlve farm pl"n fa .. a 320 acre 

mixed farm vith crop end livestock anterprisell ~avlng 

_catina ailt 1_ so11 or Ioua state. Out of 320 aCt''''', 

20 aCre ..... are permanent pasture. In all. & Cl'apping 

eystems_ threa hog .... terpt"is"" and tuo typea of cattle 

reeding ~r. conaidered aa alternative. in the modal. 

The author "Iso inl:roduced an lRgo"", transfer activity 
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1n tha model. Spacial .ctlv1 tiaa for buySow end .. elUng 

of llay and 91'81n end hiring 01' ltilour were .. 180 Included. 

Haedy and GUaon (956) considered. typical 

160 acre r ..... 1n N or ttl Eeet I"". (U.S.A.) '''''..,,..In dairy 

and poul try ant~l ""II 1'000 .... d .....,plem ... tary f ...... 

..,t .. pI'1...... By applyll1!1 lines .. pl'Og ....... fng tl!lChni4l", 

Opt! .. u .. coatJSnaUon or liva"toclc that wculd Maxillt:ta tha 

prol'it waS brought out. Thrse types af optimum plan 

altarnativ_ on the ba"l" af' err biaMeY laval.. ave!> .... 

a,,"'ag... above ....... aqa and belou lIVG1'agll Uat'll dr-.. 
'!h" anBlyda shawed th .. daaialva influanca of raeourca 

li .. itation ... the _nag .... nt pract1ceD. 

Heady .s:t JI! (1956) had taken cmp l' .. tot1en 

and Capital availabilIty as main ractors that cO hend 

In hand in butld1nq on 0pUllUm pl",,_ Ho observed that 

the Opt1au .. farm plen ror south Eastern 100./8 (u .S.II.) 

conditions, could 118xl.o1ze the p."fits undSr 1111ltad 

capital !lith a caah grain rotation of' two yaar corn lind 

ona y ...... eo "ebean. "oraga cmp. found .. p1a08 In cpUGU", 

plen to the extant of' 25 p .... cant only ""'an unUlIltad 

CaPital ev.aUab1l1ty v ....... auooed. t:_e4l .... U". dairy 

end poul b'y antel\>t'iBe aleo .... tar .. o1 opt illJllI plan when 

·unl1alted funda vere pt'eaUlltld. Many alternative opti ...... 

plan" ... "re tDl'l<ad out only lIIen BUt'f'lcl1111t. caPital v/lll 

.... d. "" .. Uabla vhich inv .... aly gon to lito"" ""at 1'_111' 

vith limited ... ount of capital haa 118lt.od chola" In 

chooalng hi. enterpriae coabinatlon. 
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" .... eIy and laf'tagard (195'1) "..lcad out aptllllBl 

farm plana 1'01' Or_co-clyde eo11e 1n W .... th taat 10ua. 

uIIera relativllly lou gllaln yiald" on thess &oll. uers 

cbtalned. llV11.toclc Ilea conald ... .,d aa e auppl .... entar)' 

ent .... prise a .. d given lIare InvestnCll'lt ",,1mty. All 

plans uere restrtated to foraqe praduaed on the farm 

IIhereas extra feCld gralna far ltvaatack _e purchaeed 

f'rcHa tl". "",rket. for all fam plana coaputed, tha 

rlltoma to .... eIl doUar invaatad lIare grGate1' than '1 per 

cent. Consequently. 11' the farDara uera 111111ng or able 

to bear tha rlalc. they cauld ratl_UIP borZ'D1i caplt.l 

at ? par cent inte"et rsta to· usa eny 01' tha tarm 

pl_. labour avallab 1. on the far .. II'" conaldlll'ad all 

limiting I'actar 1n daBlgning cany .lternative I'arll plana. 

labour hlrlnQ "" ....... 11 1' .... lIa& not profltebl .. at 

existlng "age rete unlea. the .1,.,a or ttla I'arm II";' 

incraased to .. ora then 1&0 .er"a and llvBlltock handlad 

w1th superior nanag ... -",. 

Ladd and Easlay (1959) and ~""Z JI!;.Al (1961l) 

applied variable prlcB progr .... " to ar"lva at .tep aupp1y 

functian 01' two dlrrerrnt ar_ 01' lo .. a. 1Jhlle ladd .s .Al 

considered croP .. lt~ dairy, hog ftftd poultry entarprlBe 

1'01: optimull plan, Kranz had t.ken .,...1,. farm .111e .uppl,. 

at various l .... ela of technology. 

Ua"'er .II1.11! (1965) u81 ng llnae1' progr .. mlng 

davelopBd aptillUII camb lnattcn or .1l~ hog. beef cattle. 

and cftJpa on apecl"Uzsd and non-spac1allzad d.iry 1'..,111 
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at different pHea laval of lII11k and at aelected r_ 

situationa at varied prl~ of hog. b ... r oatU". carn 

.... d labour. Tha place Df etudy .. as Chicago .. Uk lIIarket 

O1"ea. lIa Btudllld tha raepansa 01' bot.h tbe 1'., .. altu ... 

t! ons to cbangea in 1'1'1" .. of .. 111< and cr:mcluded th .. t 

tboU9h the response differed uith the type Dr far .. lng. 

by and large. for a gl\1en incre"sB in price of m111< 

thare ..,uld be B Is1'9a incra .... a in the ctltput Of .. Uk 

in tile study araa. 

~lle atudies which usad linear progr~n9 

technique in cauntrlBB athar than lndla, conaiderud 

labour (Heady.r.t JI! 1951) capital (Heady, 1956,1951) 

and. flIanag ..... nt (Heady and SHean, 1956) as l""artant 

con.traint. for drawing optimum plana, in tndia, land 

and capitel uera 9iven .. ore walg\1taga in arrl\!tng at 

opti ..... m plana. Alaa. dairy ani..,ls ware aSsigned 

tha role of' aupplementing the I'am net raturna. Tha 

valuable 1'1ndi"ll& of the past atudles 1n IndIa centre 

around th" fact that dairy animals 1n a mixed ~arm 

econtl .. y not only Increased productivity of the far .. but 

al." enbanced far.. _l0)'llent and inco",,,. 

Joll1 ~ JI!. (1965) abaenad that net return. 

te fixad I'ar .. rll8Durce. Could be incraaeed froll Ih. 4658 

ttl Ia. 6929 on the ... all farms and liII. 11,611 to 11>. 13,911 

on larg8 ferae after reeourca raorgenlzatlon 10 alb-urb.n 

araas of Punjab. This " .. ent an ino1'llall. in fa1"m tn.,.,." 
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of' 19.67 per csnl: an ..... 11 and 40.17 per cent on large 

f .. r .... In t"''' opt! .... l plane au" the existing p1_. 

Uhest strs ..... nd gr .... grein "'ere introduoGd in the .. atrlx 

as tnterm.dle1: .. p"oduct. which .... d .. poe e1ble for d.iry 

enterprise to anter into tit_ "1'1:1 .... 1 farm pl_. 

Gangwer (1966) exPlored the pOl;e1bUil:l .... of 

Incrus1ng farm net returns and l""our f!IlIployr.oent by 

praper allocution of "VaUeble ferll reaourcElS on 

cultivatian "'aIding in KanJ"'allale Block. LiJ1ea1' I'Irogr .... 1II­

Ing ... as used to derive III>t1 ..... plan. for different 

categories .. 'farmers. In tit. optillla1 plen.. the "rlt" 

under caah crop.. loer .... d. thaI: under foed cropa 

deer .... ad and the int.ne1 ty of cropping a1110 Ineraa8ad .. 

Dairy enterpr.1l!le could .... tar ttn. opUmal plane only if 

high mUle ylaldlnQ buffaloGs """" considered end blrrowed 

capital lIaa made aval1ebl •• 

The raaults of " .. riou .. optll11d plans indicated 

thet even .,ith tha 'arm teehnolagy alreedy In uea. , ...... 

returne ""uld be inc ... aaed bl' 2S to 40 per cant .,11;11 

pl"opor allocation of avaUmlo t ..... ..... oufcaa. Ir 

bOl'l'G.,,,d capit.,l uaS made aveUable nat .. sturn. could 

be inc .. easad by about 50 per cent. By <hanging over to 

iaproved eg:ricultural practicea, t"" net. returns· could 

ba r.hed by about t .... and half tillBB their value In 

tha ox1eUng plan. The _loy..."t or human Illh<ltfr 

increesed by about 50 ta 90 per cant. 
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Ramenna (1966) atteaptad ta investigate the 

patsntlal 1'01' incraasing farm incamee an a:waietanca 

and co .... ercially oriented farma in Bang.lora District 

u1th the ex1 .. tin~ r".OUrc"a and technolOgical conditione 

and also ulth edded "ollOurces end recamm .. dad technolOgY. 

A sub-eam"la or ton farmer8. filte each flL'Clm tit. wo 

catsgol'taa uSI'a •• lllCtad from the sample 0" the fara 

m"",,g~t inquiry, flangal ... e, U8ing grG1l!s ln001llS, f81'tl> 

oaeh ,,,,pana_, ferm alza end 81z. of f .... Uy as major 

cnteria. Lin.aI' p .... or .... ln9 teChniqua ull8 used to 

_tim .. te tha optimal inc ..... on the .... leated far .... 

PZOgl'ammlng far the aubeletenca grQJP r_lted 

in an Incl'_a In th" cropp!n!) intensity frOllt 135.6 par' 

cent in tha pr"sant pIen to 200 par cent In thaepti_ 

plan and 291 ""d 300 par cant rasPltQt!vely In th epl ... s 

uith recommended practiCe undln' 1l.Dit"d and unU.lted 

capitel IISsuaopt1ans. In rasp",,!: of the COIIIIII81'clal group, 

Cl'lIpplng intensity on th" gard .. land tnot_ad fro. 

192 per cant 1n th" present plan to 290 and 292 reap_ 

tiltel)' in t ..... current 1'1' actlce plans and 300 par cent 

In the reco_endad pracUca plans. 

Jd\l and Keh1an (1967) dSllalOped the optl ... B 

plan f01' • lIII."gd '.1'l1li."9 e1tuat1c>n in ludblana dtatltl ct 

of Punjab. Thaugh the optl ... ", plan v_rated M9"" 

returns to fixed f .... rpCUlt_ by 74.4 pSI:' c_t, dairy 

enterprise coule! not ant..". into the epUilDl plan sa e 

caopef:lt1lta antel'priaa. Thay titled tntrtICUC1ng dairying 
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eEl a fixed activity at levela 01' 2. 5 end 10 bUffalo_. 

and found tI1et the apU_ pl_ g_atad leae returne 

by ,.13. 5.6 and 9.BB par cant for the :&'eapact:lve l ... ele 

aa coIDPared to opU_ plan U1 thout bUft'a!oae. They 

concluded that It _i9ht be considered wrthUhlla to 

lncorporat .. dairying at _11 acala to InGl'",.a 

stability end r .. gular tty in 1'81.'111 inc ....... 

Sirohl and IlBngv8l' (196B) e*plored ttle 

pouslb1l1tiaa Dt increBeing f'ani inc __ by r"'l'lI .. ni­

a.tolon of f.ra enterprl_ In KenJhaual .. Black at Unlan 

Tardtory of Delhi. Th .. y wad land. l .. baur and capital 

r8lltr1ctlona ulth land tuna"'" acttv tty. Tha aptt_ 

organia .. tion at 1'l11'li r ...... urcae "aa a_ltta<! ,,1tt1 end 

,,!thout incluaion of vegetable -.sa and dairy entarprl."9 

US vall as v1th improved agricultu .... l practices. Tha 

resulta ahoVad that th .. dairy act lvlty CbUld an tar thtt 

optll1UIII plana ""'an capit.l r .. triction "as Hl."ed. 

As an extension <It thair pra.,ious vork, 

Ohavan and JOltI (,969) _Uad variable Fica 

pragr_fng tathnlqua so as to lllCllt .. tho prica of a11k 

at which dairll ..... terprisa could bacOlllt> plrorltable In 

c,*"arlaon to crop cultiVation. Tho I'QlHt1f:e of the 
. . 

... el\l818 showed that ""en price 01' .. Uk "ea Re. 0.7D par 

11 tre. dairy ecUvl ty could not GAtai.' the opti .. l plan. 

It "as only ""an th1a pI.' 1<1 a "ea l __ erI t.o Re. 0.77 

per 11tre tIlet tha de11'\f but'relll f'QUftd '" .,leca in the 

optl .... 1 plan at a lali .. l of ""II 11111 .. 1. Uhan the prica 

of' .. Uk vas f.ncr .... ed to Re. 0.81 pal.' U.12! •• til .. nu"'8I.' 
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of buffal" ... JU"'Ped to 32 wUh 80.47 1"'1' cent 1I1cr ..... 

in inca .... wltsr ... ft"" til ... w .. m fu!1tlt1'l' .cape of 

incro .... lng ttl .. nuabar of buffaloss. Latsr. uhan the 

""lIlysts lIall ca .. ded out by lnclud:l.ng the IUgh ylaldf.ng 

Drop lIarleUae. only IIlth tile pUoe of IIIllk ptll)l)ad at 

Ra 1.00 per Utra. t.lle dail'yant.pr1sa r<lUnd placa in 

t.he ""timBl pIe"" at. .. level 01' fOUl' animale. 

Singh (1910) dllllelCipa" aptlmal "lllll. by 

coabinJ.ng crop and dairy .. terprlee lI!tlltha halp at 

Unaar pl'agr_~ tadlniqua 1n Q1'dar tv ""seS8 p_1b1-

lit.iea of IncreaeJ.ng Inc ..... an r_ of differsnt aize. 

in Etah diatrict or Utter P"adeah. Ho uatlll twb lllllolS 

at technology nBlilaly adating and 1",,1'0\1'" with tltr_ 

capital raatrlatlng cetagr4'la.. The l'""ult. indicated 

thot in ell tlta aptlmal plana., tho lnt.anllity of cmopplng 

II"" hlgltel' than ax18tlng plana. It wea all_ad that 

with .... tdoted capt tal, tllara was nil Clhllllga In th •. 

t.otsl 00"*'''1' of bur'.loa8 8nd u1th inlm .. ~ed capital 

ev.Uablli ty, tlta nulOba ...... ch.d .. x11Ul1 8paclfled uon 
with pl'og1'8t11Dlnll undsr co ... an Pl'8cti_ 01' tho ar .... 

"'itll the relaxation 0' da1 .. y cepltll1, 1OS." opt~l inc.,.,., 

lncresi!ed by 9.45 and 24.58 PilI' cent In. the aptllll!1 plan 

tollftUlIItad .. ltlt ex1eting lind l""roved level 01' hchnolagy 

respectively. 

Joltl h912} analysed the IIhll'tll in productlan 

pgt_ of PIII'IJIIb. '!he !mal" ... rw.e1ed tltat the "'8t 

_on tP.ddy-w .... at· rotetion "all colI/p ... sble to dairy 

enterprise with crossbred _ y1.tlding ,aoo ut1'll" of 
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IIUIe par lactaUon at a prlca at Re. 0.94 per Ht..... It 

vas concluded tttat .. "an"" tho farmers start incorporating 

and a""andlng dairy anterprtaa into thair prodJ cHan 

pr.ogramme. better It lIould be in the 'ace 01" coat-priCe 

aqueeze in crop rarming. 

Dhewan (1973) atudiad the iG1l'ect of n .... 

technolcgy and vary!nq product prices an optimum agri­

cultural productSon pettern. in PunJeb. Linear prOQram.­

Ing lias used to develop opU .... l production programmes and 

paremutrlc prcgr .... mlng to lacota tha art'ect of variation 

In product prica en the optimal plane. The aptim.l plane 

dwll1aped ... It., all poesible canetralnts a"" ..... d a merleed 

8h1 rt In araa f'raM IDeal to> high yielding varletiea 

becauss t"e latter LlSB cDmparatlvely mare remunerative. 

Dairy enterprise rigurod predOMinantly in all the plans 

",han the price af' .. Uk LlBS Re. t.OO I'ar litre. 1I1e ",oat 

viable rotation LlS8 th" ana Llltleh included potato 8a ana 

at' tI1e crope, Llltan the rotation including potato aa ana 

of the c:rap actlvl t1 .. " Lla8 dt-apped fro" tha enalyala, 

'dairy buffaloes entered aa the 1II0at payin!) enterpriSe 

on all tha ferm al~uation" in all the raur zanes of the 

Stat... It ..,a8 Also round t""t uhen the pdce or mille 

... as r.i .... d to Ra. ,.OD per litre, aome araa lies ."1 ttad 

t:ram LIIt.at, paddy or catton to f'oddars \'Or feeding 

dail'y ani .... la. 

Andyalng tha d.ta for Uttar Pradtfah, Pandey 

(913) reported thet bOVine anl .... 1e on an averaga 



21 

received only about an ....... elf and !'aur-rtf'th DI' tDtal 

required <'!u ..... t1t!as of D.C.P ...... d T .Dofl. respectively 

baaed on "''''rlson's " .... din!) et,,"d,,~d. V'lUng csttle and 

burrelo stocke ... "re the fIIOIIt poorly fad anlmale. Milking 

animal" uors gen"rally better fed then reat Dr the 

anl .... 1a. 

The reBults indicsted ""at in the optimal 

plena ... "1.,., permItted culling 01' unwanted ",,1 .. ,,1a. the 

net returns ovll1' fllted racture uere abttut 5 I",r cent 

Illgher tha" 1:'18 plans uhlc" did not allou culling 11' 

Yenern tI.p. T"9 correSflondtn~ f1<Jl1re I'or Eestern U.P. 

""S about 7 per cent.. The nndinga 01' the study 

adv.Dceted tlla eompar .. tl.ve IItJparial'ity 01' buffalo"" av .... 

cottle ror .. Uk pl/oduction in t ... stete. 

Gill and GHI (1974) conducted & cl>IIIPrehmn­

aive study on Optimal p1alll' 1'0,. crop and .. 11k prDDuction 

1n Ludhiana distl'!ct of p""Jab. DaUylng with crossbred 

cow. and l""roVed buffeloS6 "'as 1n""rparated in the 

enterpriae-mb of' 12 f ...... a Df different eizes ea par 

their I1t!80UrCe endo .... ants "nd adaption conetl'e1nts. The 

rtl8ulta s"owed tI1at on an average, par ""etar. return 

to fbed fera resout'cea 1n CaGe of dairying vitti crlXle­

bred ccws and buffaloes """'11 lb. BDo9 end IS. 4965 rasp""" 

tively 1oIh1le it ..... only I!:J. 2141028 n:aa crop r .... ml.nll. 

De iryl"9 w .... !'aund to b ... ar. paring than arable far .. ing. 
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Ka~1on .It,al. (1975) 1n their aludy observed 

that crop cultivation by' Punjab fallmcs ... aa not oparated 

at optillltJm llllle1 cOI1Ipared ta dairying. Tho opt!"", .. pl_ 

l:lIQillterad en incraasa In tit. numer of c:rossbud ccus. 

Milch buffaloes ... ore aU .. 1nated frail thll optimull plans 

indiCating that crossbred COLI. ware __ profitabla than 

bul'l'aloas. 

v/ladhskrlehnen and Sridharen (1975) eq>l..,.ed 

linear pragr ... ming technique ta ... or!< out tha optimull 

cropping pattern ... hiclt a r~er could adopt in a pre 

and po"t devalopment eitueU lin when long tarm 1O<11>s ...." a 

given 1n Kendi_or .... taluk or 'Chenglepat district of' 

faldl Nadu. They round tflat tfle I18ximU1ll nullber of f1ve, 

ml1ch animals could be maintained without reducIng 

inco .... from a%'ops. They suggested t>mt if veterinary 

sGrVieos,1iIarlo:ating facilitias "01' milk oro provided all 

tile , ...... ors could te1<ll up de1rylng BS s eubsidior y 

OCCUpation. 

D .... s1,al. (1975) studied tit .. profitability 

of dairy farming ... 1t1t era.shr .. d caws v18-_18 gra1n 

prlJducUoll ullder typical rural condttt,,"8 at Nationa! 

Datry Illllu'&rch Institute. Ksrnal. fQl.' this pUrPoa.., ona 

.... etau each of 'ertU .. and Inlgat.ud lana ..... put under 

.Uk production ... ith a1>< _abrad caws and .rabl" 

'a"lIing tilth high yielding v .... i"U"s Qf ~pa such .. 

t.II\Gst and paddy at r8colIIII.ndad laval of cmp-__ llk 

technology. Th. anal ysla rGlIlI8ledauperlat'1ty of dairy 
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enterp1:1 ... "lth .. "et Inco .... or e.. 5858.35 per hect""e 

oller crop enterpriso ... 1th 10. 3462.96 ell nat inCome par 

hectare. 

Radt",krlBhnen .II; JIl. (19'15) usod ttl. input­

output data for 90 far .. s oituated Sarkare8118kulaa block 

of Colm.tors Taluk. Tlllllll Nodu In order to """lara th" 

pOssibIlities oP m.lntalning thlll mUd> animals uith the 

""aUabll1ty of fodder, labour and othGr l:'aSOUl:'caa. 

Linear prag ....... inq IIDdel uas u .. "d to arriVe at opt1 ....... 

cropping pattern to SUit the farming eituation. Tha 

results rauealad th,,1; the readJuat ... nt of cropping pattern 

to suit the far .. ing situation. wOUld earn 44.2 per cent 

additional Inoo .... and ..... xt ..... nunl> .... of' five mUch 

"nlmale could b ..... intained by tile 1'"".,e1'e. 

Sa1l'l1 .nd Sidhu (19'15) _ti_ted capital and 

credit 1'.QUir .... ent of differ"nt farming sltuationa 1n 

PU'ljlliJ u1th the "alp ot' linear pr09l'_lnq taahniqUe. 

They ""served that til" incraase 1n Ql'edit ~8QUi" ... ent 

par animal ""a 190re in case of medium fertil ... e und .. 

•• iat1ng situation. 

Salni end Sln\11 (1917) used 11nClal' progl' .... ming 

techniQUe to davel"" tha norll8tll1e plane I'Dr a f.arlll 

eituation In Punjab. The "e!!lllt. ""ouad tltst In tha 

optimal plana .t exitltlnll technO!ogy uS. thout bll1'rllW1no. 

tha f8l'a Inoo ... could beineraa .. ed by 23.06 p.- cent over 

the existing plen and uS.th l'ft1a,..tion of capital CD ..... 

tl'Blnt tncolDS attained a 3D per cent Inere ... e. Th. 
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optilllal ple"s formulated "t rec,ulIOuonded leuel of tech",,· 

logy uUh and without barreuing results<! 1n an increase 

in in<:o"'" to the tune of 10.24 and 115.66 1''''' cent, 

respectivoly. ~e m.~imum incrsBse 1n employment aver 

the existing plan usa 54.64 per cant In optimal plan at 

axist1ng tDChnoloQY ."d 11.43 per cant £!1: r~ad 

I ell ,,1 of technolollY uher_ t!'Ie .. edium t_ dairy c",,1 tal 

no"ds u""'a 21.37 .. nd 288.39 ''''1' cent ..,1'" under the 

re8pacti"e ""U .... l plane than the ad.UrI\) an ... 

Seln! and Sldi'lu (1977) f'Q1'muletad "PUma! 

plans by incorporatIng dairy ant~prlsQ on amall, medium 

and lar9" far"'" et the leval of 2. :5 and a buffaloes, 

raspectlvsly for Mslorkotls Oevel"Pment Block of 

$.,ngru1' district (Punjab). The results shDued an 

increase in returng .to fixed ra'r'r.I r090urce to the tune-

of 61.14. 55.76 and 68.2:1' P!ll' cant on the reSpective 

!'arm situations overt"" .. xlBtlng plans. Tho hlgher 

return .. ..,er" attrlbutGd to cepitel nntl IlbDUJI intensive 

ant"%'pri""" such e8 dairy, wlll.at and rice. Tt"'B!! 

conclud"d that lncorpQ1'sUon of dairying into ge"0I'01 

farming r .. sul ted In .. ora stab Ie 1nco1ll9. 

S1ngh J!l;~. (1977) by utilizing part of th" 

d.ta fro .. a broad 1nveaUgaUon condUcted by NatIonal . . 

Oairy R"aa...,ch Inatilllte in .. Uk-shed ...,e • .,f Nabtte. 

brought tha i""act of Val'ylng lallllls or dshv "" ... priss 

wlth C1'ttp f"" .. 1ng in the coman af augIIIanting lncOIiIe 

and ampIOYlIIsn" potential or ball fll1'IlIII1'S 1n Nabh. and 

Samane tGhaila ar Petlsla Otauict. The rdUlte ehowtlll 
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thet In t"" opU ... l plane at a,. hUng technology ulthout 

bOffO",lng and uit ... borroulng. the fera incolle Bho .... d 

only & marginal incraeae over the exietlno plan. On the 

ather hand tlla opt! ..... plans arrived at ar81lO .... ended lale1 

or to""nalt":lv. vi ttl borrauinq. thowed an incraaae of 

tulce tha edsUnq condition. \lith regard to ... ploymsnt, 

exieting tee_logy ........ ad to be labour lntGnsiva 

rasultlng about S5 per cent incraaae in labour 

emplDyaant In Dptimal plan. uhereos improved technology 

.. howed en lnc .... ass of 11 per cant. The reverse 

observation wea noticed in tile case of capital utilization 

In opt! ... ! plsna. Hence t". study conoluded that 

1..,!'Dved technology ... aa IIOre oapitel intenei Va then 

existing t""hnDlogy. 

Verma and Pant(1918) derivsd tun types or 

opti ... l plana, one wlth givan ... lIber of bul'reloaeand 

other vi thout any restriction on tl'pa of' .. 11"" 

,,"lmels. Tile etudy uea condueted an amell, .... dlum end 

largs ferms In t"a Phulera tet,.ll of Jetpur diatrict 

(Rajeethen). 0" 9 ... 11 forms. t"a returns to U"ad ferm 

resources were P~. 3315 in t"a e)tieting "len, vhlo" 

increased to f'3. 5218 1n t .. a optimal platt H. on .. ad1 .... 

and 191'99 farma, t"e returns to t'1xed fa"" rClDOurc .... 'in the 

exhtlng phns ... erD t.. 10,349 Dnd r". 32.729, reapectlvely. . ' 

This increaaad to I!!. 22.521 and r... 22.851 in the optimal 

plen I end II on medium l'arIDs and I!!. 30,038 and 1'>. 40.410 

6n large farms 1n tlla 88me ardar. 
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ilhat.la (1919) atudUd t.ha "pU ... 1I coobinstion 

of crop and U" .... toek entltrprl""s of' 811011 1'81'lIIS In 

Karnel 01atdct (Haryana) by uaing tha Unear progr ...... ing 

teclmique. He observed that tt,tire LIas. very little acope 

or increasing t~e net returns merely by reollacation ~f 

tar'" re6Qurcee. T". net returns 1ncreesed only by 6. 10 

end 3 por "ent on qr""p t, II .n,J III,· reapsctlvely. 

Only 1. 1 and 2 buffaloes entered the plana raapactively. 

At lq,roved 1e'Jol of technolagy ..,ttl'! exist1ng raaourca 

lav.l, livestock could not compete uith creps, but t~e 

nat r etur.,s increased by abOUt. So. 48 and 26 per con t 

in t"s ra"pltcUlla groupe. 

Uith the addition al' capitol borrow1nn 

activity. t""". YaB a tendency I:$wards dairy fer .. ing 

bot" at exist1"!] and bprovad 1 ...... 1 of teclYlDiogy and 

t .. e net returns incroased subet ..... tially both at 

axisting end 1""ro"ed levels of teclJnology. 

It ....... further obeel'ved t+tot at exiating 

lweI of tactvtalagy, burralo IoIa8 1IQ1'e paying than t"a 

caws, but at til .. lapraved lavel of technology. bUffalo 

could not colllPste ,,~th cr..aabl'ad coua. 

Sinqh ~.&1. (1919) analysed the data on 

economica Of DlUk prOduction in HiEI1'y .. ne etata and 

fOl'mula.ted tit. OpUIII81 enterprise Q;I1!bineU...,. "'lng 

t"a Uneer prag1'8II1IIlng te"","lqua. The State ",as 

divided tnto dry and wat zones l'spl' ... entlnq Hteeer and 

IIc1Jtak Districts. Tha houaeltalds ... are f'ul'ttua-
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categorlasd into t~r.ee groupe ulz., as ~ulng upto 

2" IIIUch an 1 .... 19 (Group I), .., to 5 mUch anl ... 1e 

(Croup II) and above 5 .. 11ch on1""'ls (Croup III). The 

results revealed t"at t"" apsclal1sation In .. fev crape 

gives "tgher income t"en dlvsralficetlon. ~en t"e milk 

price uas 1>.. 1.15 POI' Utre, bUffalo raising wsS found 

unaconomical on Croup r and III of t"" dry zones and 

all t~e groups In tI.s LIst zona. ""en the ",Uk pries 

was raissd to 1>.. 2.25 per l1tra. t .. s nuot>er of bUffaloes 

included in t .... plan wal'a 1.D1 .nd 2.4 on Croup I and 

III rBspRct1valy in dry zona. The nunbsr of burraloee 

in t"" opU ...... plan in the wet zonewa8 1.69 and 2.34 

on group I and n. Th .. study I'ev .... l"" tltat the 

fermers s"ould l!1aintal" 2-3 bUffalOes for Moher farlll 

income. 

Haith (,9'19) developed Unser programming 

model for a tyPical farm situation in Ithecce (USA) 

.. hlel> focussed on t"" nutrient budget of the dairy 

f""01 end deter .. ined en O!>tilllal set of cropping, ...... ure 

apreading, nl trtl:!en application. ""I'd sl",,, decisions 

subject to constraints an farm less ..... I' nitrogen, 

phoepltortlS and .. ad.,d sol1. 

Singh and Jain (1919) explored the possi­

bUIU .... of introducing de1l'ylng .. ith buffelaea and 

elCOtlc COlIS and poultry antas-pries on different 

aynt"at!c farm altuatiens in Ludl1le"n D.i8trlct (Punjab) 

Ths r.,Bul til indicated th .. t In ths kiter!' a.,88O", 

optimum cropping pattern aM fted In fsvOUl' of paddy, 
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groundnut. A .... rlcan cotton and fodders at tha coat of 

daai ma he. cotton and sugarcane and in th .. rab! aeaBon 

in favour of' .nest end fodder at tha cost of barley and 

gram. In ths apUlla1 plana, the numsr of burr.l""" 

rlllllainad at the minima (fixed) levels of 2.3 and 6 Dn 

the smell, madlum and large farae, respectivaly, 

w'lereaa tlte nu"'or of .. ""tic CDUs lncre .... sC!d from nil 

1n the existIng plan to 3 in the optimal plan on small 

farm; and sleUer ly fro .. 1 tD 70n "",titUlO "nd f'ro .. 1 to 

9 on large fer'" a1 tuettan.. neapi to. tho 1~ ... 1 tion of' 

rotetlonel madma on dairy and aome oth .... anterprisea. 

the returns to Hxed far .. raaources could be 1ncreasad 

by 31.22, 70.1lS and 19.28 par cant Dn smell, .. edium 

s"d large ferRIS. respectively. The labour rll<l"lr ... ""t8 

Incr"a99d by 43.5". 67.53 and 61.65 per cant en slOa11, 

medium and large r"rIRe, respectively. Th. optimal 

plane. t!w" prodded a 81zeable vol"""" Of' additional 

ampl"YlDent opPDrtun1tlas. 

Reddy (1979) canclud~d In hi. studY.' on 

optlmum crop and dairy mix ror farmers 1n Bangaloro 

Distr iet' t .. at rsorgani "stion or sveUable resourca 

use auc~ as land, labour and caPital (awned and 

borrDwed) resulted in fuller utll1zatiDn Dr land 

which .... s left 'sllo;.. (both dry and wet) byatl tha 

cate(lOr ies or farmers. H" alBa braug .. t out tlte 

sconomics of' dairy ant~pr1sB and it. employ .... nt 

potential among small, medluIII and leJ:9B ' .... ma. The 
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I'stul'n P .... l'upee inve.tment .... _ tile IIigl1ast 1'01' eroe .... 

bl'ed 1.e. J';. 1.50, t"sn loed cou ",!tid! IIdD Its. 10'7 only. 

t.lith ane da1l'y co .. unit. the _loyment potential far 

human lebou" uaa 106 OIaI>daYB fDl' 1111.11 far ..... and fer 

lIIodlu .. farm .... s wlth on" croSsbred ane local COlI and 

Doe bu I'l'alo the ell1playment potential UeB '" """,daY" 

and for large formu. the EllllPlay...,nt. potentiel ...... 

92 "",lIdaye. 

Sirahl s! JIl. (,901l) ... " .... ined the poaaibili­

U8S af incr .... 81ng In"" .... and lebour aployment through 

tit .. introduction or de1l'y B"d poultry.antarpris .... on 

various .ille groupa of' lend hold.lnq In Union T .. rl tory 

af Del111 etlplay1ng 11n ..... pragl' ... ",tnq teChniqUe. 

It _ ob"el'lIad that by IntroduCing th .. 

dairy ""d poultry anterpl'1slls I" th" opt! .. "l plena, 

tile net returns I.I8re Increeaad b!" 165, 149 end 21 par 

o~t on ...... gln.l ... .,all ..,d "",diu .. far .. s, respact!v"ly. 

To .... " the pl ...... 0 f dail'ylng 1n th e opt! .... l 

plan. ""re" type .. ar opt! ... l pl_, one .,ttt. ern!,,' 

alone. "econt! by InaoJ'por .. til1!! dairy only end t"" third 

by including both tit" dairy and t .. a poultry enterprIse 

... ara forllUlated. It ..... ab" .. vad that dairy!"", etlo ..... d 

a l1 .. itad scopa ~ar Inc1'&aelf>lJ fa .... lnco .... a .... ",",all8 

poulUy ...... round to b .. a r'''Jl!I1'dlnll ant .... pl'lsa 

especially an _gina1 rall'lllB. But risk pronaneee of 

poultry enterprise and its markatlng. Canstrointe 

for ... erginel ferma havs not b .. n examined by til" ... thor. 
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Pendev end .Bhogal (1980) att .... tad to 

deter .. ,nll the axtent to willett thll 'arm 1ncCDII and 

eoploymant could be increased an typical mlKed farlils 

fro .. t"" opU .... 1 crop and m11k production plens derived 

by using tlte _on and i"'Proved procllctlan t .. c,,"clogies. 

The data pOl'talnlld to a cluater of flue vll1eQIIII or 
flerone cantra in dletdct Al1gSl'h far the v .... r 1976-

1977. The 11neer p1'ogll .... minQ WBB uaed to bring opti .. al 

plana for ... all ... adiu .. and large rer .... 

For e .. ell r"rll the aptl .. a1 plan by using 

only c_an prociJctlon proce ... "itl .... t: keaping anY 

dairy eni .... l th .. levele of' f8l'lll income and .... loyllltlAl: 

declined by 24 and 30 pel' cent l'espttctivaly, und .. 

l""roVlId t .. ettnolooy th_1I waa an i",=8.ellll of 13 par cmt 

In 'arm inCOII<! end raductiDn or 26 Pill' cont in elllPloy­

manto However, with the 1ntrociJcUon of' buffal.", under 

_man practlc ..... tha farm inca .... 1noraaGad undar tha 

aptl ... 1 planB by 15 end 5 per c ... t, S4 end 39 per cent 

and 92 and 14 per cent "", ... t"a nullt".z, of bUffaloea 

(dest) uas increaaed to 1. 2 and 3 reap&Ct1Valy. In 

til .. optil1l81 plan. "it" improved prodUction proc .......... 

tha corr .... pondlng r1gurlJa .... r. 71 end 9. 12D and 45 

and 10B and 79 par cant "ith th .. inclusion of 1. 2 and 

3 high yielding buff.loea, reapactl~ely. 

The cpU.al plana .. it'" c_on prodUction 

pI'Dc .. a. on lIadiu. fal'll1ll promised an 1n01' .... 1I in the 

'#111 inco .... to tha t'ln. 0' 33. S4 and- 61l par cent and 
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tllot "f til" _1oy ..... t to 21. sa and 96 per ctmt when 

th .. bufrelcee (de81) entered 1n th" plan nunbel' .. d 2, 4 

end 6 rospect1vely. Tho levels of' fam inca"", ......... 

further enI1enced by eo, 114 end 125 end that of 

erqlloymant by 31l, 69 and 107 with the Gllterenc" of 2. 4 

and 6 high yielding bUffaloea. rEllIP"cUllely. 1n tlte 

cpU ..... plan lIith 111lp1'tlved product.1on proc ....... 

Lorg. f."", .. IIIl"' ..... " little aoope for 1n01'e"". 

in f'at'ftI inc:c .. e 1I1th dll81 buf'!'alfl<lS or utthcut buffelo" 

under o:IlIIIIIon production pr""GllliIes. But und"", illlproVed 

tecltnol"llY IIlth Illg" y1e1ll11'19 buff'al_ 2. 4 and 6 tit" 

income Incrsllllod by 44, SB end 70 par cent end Gllplo!,­

IIIlInt in01'"alled by 210 0« end Ill! pot' cent rl!llPtJCt.t v"ly. 

FUrtltar. tit. lar9""oele adoption or 

l"'Provad crop production technology on t ... e typical 

milled f •• a COlIIPlalllent. til .. aUk production .ctlvit1 .... 

tflrouglt tit" inor .... ed "".11eb111.ty of orop bYP1'ociuctll. 

The authors did not include bo>:rllLllnl1 activltV 1n th _ 

_ del to "x ... in" tlte 1l11\>act 01' relaxation of' cept t 81 

const>:o1rtt. 

BIt.u" and Cangllat' (1980) .tt"""ted to 

." .... lne thll prI)Bpeoi:s o!' Incr .... lng lnQa ... and lJIIl)1ov­

.. ant on ".,,11 F.rma 11'1 Karnal .1' .... (Il.>:veit,,) tltrouglt 

del>:vlng. Lin •• r progl' ... ing technique w. I18l1d f'cr 

d .... loping tha Qatll111lftl h .... pl.,.,,_ Th" raaulte 0' the 

atudy indicated tlta llxistence "I' eat'91nal .Cllp. fer 

incra.ing tile I'eft tnc_ by a_1v l'eol'Oanhtno th" 
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r .... ourc..... rarlll inc ...... ""uld be substantially increased 

by adopting 1"",roved technology In the caee of bath 

crops snd livestock. The increll"" in nel: raturns ues 

SO. 47 ,nd 26.35 per c",t on 1'a1'tllS belou ~ fleeter", 

betueen ono end 2 • 19 acra .. ith 0"," tubeusll and bat:usGn 

ona and 2 • 19 acre flaving canal irrigation r_actively 

at laproved tecflnology. The study further revealed thst 

dairying provides additional employmant for human labour 

on amall farms "Uh th. additional avellebl11ty of 

cept t .. l. lha Incrass. In t .... u .... of "" .. en lebour "" 

35.14, 116.26 and 114.14 per "ent at axilltlng tadtnolagy 

and 156.52. 153.29 and 170.18 -pe .. c .. nt .t laproved 

technology on th .. abo"a ",entionsd til ...... categories 01' 

'erma respectively. 

Gill (1981) studied the axistlng farlll plans 

and 01'1:1"",1 adjustment poUel .... by uaing llnaar progre­

_ing tac"niquefor the Punjab stat... It _ abaervad 

that at tha al<1stlnq la".1 of technology IIltflout 

bQ1'rowlng. dairying CDuld not cOlB\lst .. with crop .. ter­

prlses and thue did not .pp .... r hoyand preacdbed .. inlma 

In any of the :ron..... Yl>an tha borrllUing of capl!:al wee 

rasorter.! to buff.loea entared til .. optllllol"lsns of 

.mell. medium end lerga farms 1n varying .... abere 1'; 

zona I end In ... h.r" .... it IIDuld find Pavotll' only on 

SlDall and mad!"", fa ..... 1n mna II. "_er. titan the 
, 

priCd of mille IIDr .. Increased by 10 per cent, tfla optimal 

plana IIalcolO9d m"rB burr.loeB on .11 fer'; 81tuatlana. 



At ttl ..... colIII ... ded l .. v .. l at tec_lagy .. bUffaloes could 

nat ..,tar the optillBl plena beyond p ...... crlb"d .. inl_ in 

any of ths mASe, even LhGl1 the pUces were increased by 

30 par cent. H""aver, crossbred co"s appeared 1n tha 

opt llDal plan. on ..... 11 and lIIIIdiuII 1'8l'IIe in zona I end 

only on 8...,11 far ... in zona 11 and 111. It " .... further 

brought out that buffalQ llilk !'rlcea· n.ed tel be lncrsssed 

by 47 and 61 per cant end """ .. 11k !,riC88 bl' 35 end 48 

per cent Oller ttl" beee price of IIUk an tlad1um and large 

farms. respectively. ao aa to oet tits dairYing lnco1'p"'''­

tad In the optl .... l plans. 

Kandl""e (1981' .,plled llnear l'ragr_lng 

to develop the ~timull delry and ~p enterpri&88 In the 

tribal pockets of Asaam and I'Ioghalaya. A oomparl8Dn of· 

the exiatlng altuation with theoptl1181 plan. J.ndicetad 

the raadJuatl8ant n .... ded in the cropplno pattern Bnd 

r_urCe allocation to .. dtl1ea profit. ThG stUdy 

ravssled that dsiry enterpri •• enterad the apti_l plane 

in a vorl' limited manner. Til .. "" .... oaition of livestock 

product-llix raglatarad sheabla cheno ... 1n ravour or 

dairy enterprise, when new teehnolDQY eBSIIc1atad .. it;h 

b arroued capt tal br ougllt in c:roeobrlld CO". in the 

normative plen. S1aUar ly aubetent!al ecreage lIlloo.-ti .. n 

in favour of capt tel tntenstlle crope like. 8UQarcene, 

peddy, Jute and vaoetable .. aatlll':bl1aed In the opUmal 

plana uhan conabetnte on teehnolOgY and ClllPttll1 " .. 

relaxed. The atudy Q:Jncluded that the .Z'elawaUon af 

capital constraint and eubaaquent 1IUbatltut1on 01' 1 .. 
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velua enterplOiCle8 ....... ld result .<1 aubetentlel a\JItllantaUcn 

of both Inc","" and 9alnful "",UYII"lnt.. 

Saini (1982) d>eervad that in P&tiela diaUict 

01' Punjab dairy enterpr1".. 1& an '"",ORent altarnat'"e to 

diversify til. arable 1'_ to increess ths. In,,,, .. ,, end 

alllplOYIllOnt. pDtential. fie rurtltar obsarved· that l' the 

exiating reSDUrce end""",ente IIBre properly .llacated 

among the preso,,1bed ante"pri ..... IIIf. ... there ",sa i ... anaa 

.possibll1ty or inCl:e .... lnQ the 'arm inCOlDa through 

opth.iDuUon or "BSQtJrce" on .11 categorlO111 01' r." •• 

rUrther, improved prectice. of _p and 111111, pr"dIlction 

cauld incra .. a tire incolle el!lnlrtcantly on all tire fer" 

altuatlons studied. The barl"Ol.led capUal tao ehoved itll 

IIIert<ed ' .. pact an ino .... " under tire edatlng .nd the 

improved leval or taolrnalogy. T". c .. .,1tal b.." ... wlng 

p.,,,vad to be of i ... anse i"" ... tant" in t_ .. or credit 

affect an r ..... inCDII •• in the apU .... II plan. with i"'Proved 

tectrnalogy. In g_ral. it weB IIIIInclude<l t".t t"a 

.<!option oi' ll11Pl'OlIed t.chnology o_led IJ1th adlilQUata 

credit 'acility dyn ... i .... tire entira gamut of Income 

potential. 

Saini (1984) In "lih .tudY in "aryana stat .. , 

canaidared foUl' f.,.., p1en. far Be"" of flvu %Ones under 

.xletln~ end t~rOllad teChnologv w1t" .nd ul~ut cepltal 

borr ..... ing ror crDp-daUl' anterp1'lee camblnaUen. 

Under plan 'At wit" 8)Cisting tachnalOOl' 

without capital borraw1ng, deUl'lng wn" caws wall round 
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to be unprof1tabl... Hau ...... the real1_tlan of retOOlA"cC18 

in OptilllJlI plan incr.ased the fOl>t returna to the tune ar 

2.58 to 46.78 per cent on 8111811 r_ .. 6.,24 to 47068 lie&' 

oent on .... diu .. ferms and 704 to 73064 par cent on larg8 

farms. lIlth eepite! bC'ft)Vlftg ·plan 9. the l1UIIIber 01' 

buffeloes incr ..... d 1n ell tha rerm situation.. The 

increass In the nat return verilld !'roll ,5 to 73 p .... cant. 

22 to 72 per cent and 44 to IJ5 p .... cent an 8 ... 11 ... ed1 .... 

and larg" fa ..... r"apoctively in difP' ... ent egr .... cU .... Uc 

zone.. In plan C, und ... i"",rovlld technalog" .l1thout 

capital borllOUlng burf'elo could net COIIIpato uith =oesbrod 

COws. The increase In nat ratul/ll8 I:anged betueen 39 to· 

199 par cent. 51 to 166 pn cant end 97 to 129 p"" cent 

an 8 .... 11. medium and lal'ge rll&'t1I8, t8llpGCtlValy. In plan 0 

ulth cspital b .... roulng. tho ""'niJar of' aroasbred co..,a 

incressad in all far .... eituatiane. The In .... _e In nat 

r &turn val' ted rftJm 70 to 284 per ce,,"- 'IllS to 285 II til' cant 

end 193 to 293 par csnt on amaU ... odium and larg8 faras, 
respectively. 

from the foragal'19 I'sII1 ..... of tho atudles 

under risl< nautral f.rm plari8. tl1"l' ....... a to ba a 

9 aner 01 consanaue that crop-llvelltaclc Integration 

.. >hlblt" substantial potential I'D!: lttere....lng ·emplD)'IIant 

end inca.,a. especially an Dl!al1 fer"",* . IlOUllll8lt' sUtha 

studies hiahl1gl1tad the ao_an li.ltatlon of aa_in9 

U.k nautrality In the far .. aaUI/IUa ....... 1"" rseulted 

In fraQmentary plan. appropriate anI" t'aI' short tlme 

horizon. IJlth the result. etebl. ,_ plan dac1alona 

could not b. attained. 
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Also all the cpU ...... plana brought GUt 

.... 1'lier .. lth at .. ", ".caption" of' (Gl11, 19t11. 3!.'lnl,._'2.!1Z) 

could not bring cpU1llU1II l1vaatrtck untt becINee of ",,,nt 

of' .... thOdological r.fin ........ ' of' .. l'xed lntao .... proQ1's .... 1ng. 

ClDttle and buffelo ers oonsld .... ed as f'1I<ed 

asaat as land. In practtc .. they 8l'S haVing value in 

sxchange, u"lc" lIare utUl:r.ad rot' crop exp.enditure of' 

tho SNsan. 

&!proved technolagy for deiry act1ll1ty usa 

built up on r_"",ended 'II8IIlng pl'actlolllt. ReCOil_dad 

reedIng pract!en "'O>1'e as""mad to proll!de l_t-cost 

combin"Uon .... 10" nall'd not b .. tll'u" slllsy. in practice. 

TIta U .. ltat1ona 01' pr"itlous atudf.88 "'eI'a 

raetll'1ed by t"a prssent atudy to aOIll8 extant. by 

Polloutng. 1111 t .... ftqt Placet abed inteqe progra­

IIIlIIino 'or bringinq out lIaxi_ IIIat raWrn under r18k 

nllUtl'Bl tel'll Q2ndltlan end In the second p181>s ths 

IIS><1""'1II nat raWl'n uI'Iic" IRiUld bring .. ln1_ veI'1atlon 

(rial< africlant tal'll plan). Th ... a tam typ .... or cpu ...... 
I 101l1l'i11, vere comparad IIlth el<lat1l!lg 1' __ plan. 

2.2 SnJOIES ON INSTAB ILIfY ON "IIRA ECIlN OIlY 

The last t"I' •• decadaa haIIe IIltnallllad slgn!­

tlct;nt 91'0wtl't in wt81 c .... al praGIotlan in Indla. 1\ 

101) trend ngrallelan I'1tted to data yJ._lde an .... ual 

growth rete 01' 2.1 Pel' c:an~ ...... y_a 1IIS2-S'S t .. 

11177~'18, ,""ltUng tlta dl'aug!1t. y.t. 1965-66 t;nd 1966-67 
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(Shakuntla I'IlIhra. 1901). But theae increase 1n average 

pzo<l.lct1an have bean accompani .. d by incl" ..... ed pl"oductian 

instability. The coefficiant of varlet10n or t.otal c .... eal 

pmduct10n ..... 5.BS during 1968-19'18, though ... adaal:. by 

international standards, vet C81\ CauBB aubatantial priCe 

instability Yhich 1mmediately affects the farm f .. ilies 

.. ho rat.ain high proport1an of production for 1'1i\lll11y 
J§./ 

consumption (Hazell" 1982). 

Studiaa related to t". SDurC" of lnet.ab1l1tv 

1n farm acUvl ty and opt.i_ plana lncorpsrat.:lng the 

stochsstic alaunt in t.ha production IlUrfaoe 'would be 

helpful in pbnning at far ...... •• l...,al and framing 

po1101ea at 9Dvsrnmant lavel to daiotabUlza th. distur­

bing fOrces 1n the .. a~8 of developmental activlt1ss. 

Prany lltudiaa both descriptive .. .,sll as 

mOdel bulld1ng have been taken up, In and outside India 

to f'1nd e clQsa ef1d oonaietBf1t relationship bet. ... an 

various far .. ect1vi ties thet go "and in hand 1n etabili­

zing t"a farm rsturns. Various methods .. sr. foU .... ed to 

measure and inCOrporate uariability 1n the farm plana_ 

yst rational plans on tha baaia of auch maesur .... ant ia 

quits intractable. The 1'_0" 1e rl .. ~ or uncsrtalntv 

""'1"" Uka t.ha tarm utll1!:y, 1s " aubjectlve tara. To 

maaBUra this subJective tar .. by ons Bingl ...... aBUrs 1& 

-
J§./ liezall B.R. Petel' ( 1982) Jnatebl11!:y in Indian 

F"oDdgraln pl'oductian. International road Polley 
Reaserc .. Instit.ute. Re""arch Report 30. PII98 9. 
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like .... esuring ttos ·langt" by a l'Ubbar ruler which "tretches 

88 us f1K188U1'e. 

Suanean (1957) analyaed data for 27 yeara ta 

.n"",er prabl ...... ar land valuat1an, crop Insurance, c!,olce 

of crop and related farm business matters. He made an 

attempt to measure yield fluctuations over t"" yeara far 

tec!,nological. c!,enges. Non availability of historic cDllt 

date made hill to use gross returns instead of net returns. 

He aaSUrned that coste did I1Qt very rnuc!, over the yael's. 

A .era ayatemstlc analysis of the variability 

'''''' attamptsd by Carter and Dsen (1960). Msa .. ur". of 

veriabilltia. In prlcaa, yields and returna were computed 

frO .. 20 to 40 years historic dete and • .,ore objective 

measurement of uncertainty essociatad with various cropa 

end cropping ayetem. In California, U.S.A. was provided 

bV tham. T!tey used variance differencs 1III'tl,od to 

18alete t"e systematic component t'zom the randoll 

component in tile time aeriea data an prieD. yields and 

returns. VariabUl tv or Indiv!dual crape ""re· deriVed 

exclusively from atate yield, price and return series. 

Coate uere ayntheaized by mslting usS of bUdget studies 

wall"" for Use of net returns. '11118 study. t"augh 

lqiortant fro .. the point "I' view of .... tl,od<llogy for the 

estimation ot' v8rlebiUty. d1d nat lIalee USe ar it In 

'erll planning. 

Malya end Rajega"e1an (1964). utilized U .... 

serie. data of rainf.l1. 9roBs cropped area. crapplng 



patten atal't~ ~. 1915 to 1952. to eXPlain the .,.t.ant 

of unc""tainty. lhay uaad ooafl'lel ... t of variation f 01' 

thle purpOse. farll"" , B raapOllsB to l'a1nfoll UGII studied 

by ","epping patt""n end thay c:anclU!led thot I'ar ..... e 

ahewad high preference For aurvival by devoting a larOe 

preportion oP their acreage to lOU Yla1din9 Inferior 

mUleta. 

Mara .It.ill. (1964) found that poulta-y. dairy 

and 1'1,1'1",,1_ wera anttrrprisBa takan up by forma as a 

da' .... ce BllII.inat flOOd In Cuttacl< araB. Thue dlVlII'Sll'l­

cation """ r"acrted to protect against tllll n"tural 

cal.,.itiaa. 

Kahlan and Jahl (,964"1 ~tll:lpted t.o eetablJ.ah 

the ,"ctllnt of "erl.tlen 1n ...... aga of inp""tant __ cial 

and food crOps in I'elation to the variation in yill1da. 

prices and rainrall ov"" 11111111' gmwlng parteds. 111. 

d..ta per teinad to til. pad ad 195'-52 to 1961-62 ror 

Ludhians district. They found tllet t.lte vl!lriencs In th. 

p ... t""'_"eat prlcae had .... 1'. influ"""e ev .... "8riane8 In 

the a=.age or dirferent crops th .... with tltet 0' rainfall 

and yt..lde. 

Cupt. (1964) ... eeul'lId v_iebUity of 14 

•• lect.d Cl'Dpe (19SG-S1 to 1961-62) in lIaIoanael "diatrict 

in U.I' .• using variabUity ind.... It refar8 to ye .... to 

y.arvariatton 1n orop y1alde, prloes and inOo.. as 

per-cent of t"'e current level wlt101t _ au.age of last 

5 yean. He r...",d that the index of p"ice " .... 1eblli ty 
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lIaa lOl.ler t"an that or yb1d and 91:Oee 1n_ II&1.'1ab111ty 

to:r all t" a czapa •. 

Vyas and liIektv:al (,964) etud1ed uncertainty 

and crop planning in the Shevn8\laS' District of saur .... lttr .. 

r8\llon ulth date from 1950-51 to 1960-61~ uaing coefFicient 

of variation .... a ma."u .... for uncertainty. Thay concluded 

that varlebUl tv in field .nd 9roa& 1nco .... "",re mare than 

tIIat of uerlabUi ty In prica. 

P .. tU and lliragoudar (,964) analysed the 

arfect or veatlter uncertainty on tlta yields of paddy and 

.... nag_nt dec is ion in Ban9alore Dtetrlct. The data ueed 

belonged to years et8rtlng I"1:1>m 1929 teo 1960. Coefficient 

of Variability II"" calculated ............... ra of uncertainty. 

To 1m ..... the afrect of rainfall on ylelde. they uaed Cc:bb­

Douglas typa ot pl'od!.lotian funcUon and foUnd that. 

1l'dgaUon exerciaed .,ors aignlflcant. 1nrluanca on yielda 

than rainfall. 

"Pte ('964) studied Cl'opping patt..,. of 

Qsmenabad dlatr1ct of Mahllrashtra Stat. in &'Blatton to 

:rainfall. pl'lc .. and f~m&r·. decla1ana.whiCh vere 

governed by t!cee matn cane1dRet1on .. n_Iy, desire 

to .. Chi eve .. elY-sufficiency In cere.la, availability. 

or eaede I'DI' c .... crops and biclogical "_de. ",,, ... 8 

lie"'. observed to discount the {ncolllS f __ " Cl'DP VIII.')' 

l1aevil)' QI'I acoount of' blologlcal "awds rather than 

p:riclltl. 
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1I>0ra, C 1. the coat of .th stook .t pth prioe and 

E _ G"Pacted coet uhich ... a calculated for lIth 

stock .t pth prlc9 (expoctad price) 

It 1a then la1't to the cueto_ tc decide ""'at cod>lnat1on 

of 'yiald le"al' and 'riafc 1811.1' (l'Iln V) ha &HInt. 

(Oenzlg. 1966). ll1us Panrollo thsory 1$ an al'ficl .. cy 

criterion that identifies a eat af investment plana that 

minimise variance faf given levela of expected weelth 

from uhlc1t wall defined el_aa of daoiaian ... kEll'e can 

find the axpaoted utility •• xLa1zlng solution. 

PiarkowUz'a prd>l ...... to e.lact an opti .. l 

pcrtfol1., of .tocke und.... a budget CDrtIltratnt. Thus Xi 

'being the _t of ttoe etocle. I in the portroUa. th_, 

l'eas1blu Bet ..... d .... i ved by ~ Xi - V, V being the totel 
Glven the hiQh 

'I'bed cost of th .. portfoUa.I.JIal'1ab1l1ty or the outcoee 

of thia l<ind of tnveawsnt. it .... not posaible to 

... dmi .... tto. expected valua of' tha portfollo at e 

prescribed futura date t. 

z • 

-
Ci. being the e"Pected velue of the etocle, 1 at that U .... 

Since Ci .. aa the tru~ value. 1.:£ c t ' ~ .. "" a, randall 

"ariabl .. wlt" .. aan Z and v.,.,lancaGlt2• He !)!:Opoaad to 

"aXimlse 

Uhare A uo r 181< all ...... coafficient. ulmss value depended 

upon the peracmsl charactell and aood of' th .. InveetOll. 
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Assuming 

- -
given VIJ - I;: ( Ci - C) (C

J 
- C

J
) 

and ; 1s a qUadratic 1'011''' In Xi" As tha .... t1l'1" ot' tha 

ViJ IoIae pcaltive a ... i-det'lnite. F LIaS a conv ... and had 

one D;>t.i1lBl valua undar tha const"aint, £ Xl - V. 
1 

Riek .. aa ..... ured by the v81I'1ence of thaautcoN. 01' the 

deol.ian. and the utl11 ty !'unatlon .... " a lIaloted ..uBI of 

aopootatlona and va"1anDD~ 
v 

Though t"are 1111'e ""aaana to accept the sl",,11-

f'1ed "ay.ln ""'1m 120"tfo110 t"eory identifies .ff'lchnt. 

invastment pl_. Its BIoi.! .. co""ta"ce $.n agriculture field 

... aa due to lacle: of computational .. """city of avnl1ebla 

qUadratic p1l'Dg1l'pmlng algarlt"ma utlie" could ba used to 

darlua t". EV aat. l'Io"t "ecantly. ao"lcultu1l'al "conolliate 

"a"" ""pU .. d p""tfo110 t" ....... , to an tncra""lng nu., .... of 

div .... s8 probl_. Scott and aalc:s1l' (1972) applied portfOliO 

th...,1I'Y on an Illinoie corn and 3Dyabaan fap adding 

9"lIlIOla aa,etv first cdtll1"lon. StU1 otl>ar 8;>plicatlonB 

.. .."a by earry and Uillta .. (1976) to cant.racting problems 

lilt" cradlt conatralnts; by Llhltaon, B81'ry and Lecawail 

(1916) tu • vertical lntagratlDn 1n ramch· managamant • 

.... d by Buccola (1977) to deciding on t"",ata. contracting 

altarnet:1V .... 
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. Heady and Candler (1950) da\lalupad· a ns" 

.. odlN.ed aimp1"" method to handl .. ths prob1 ... ot' .. lak 

in agl'1culturs production. By taldn9 varience .... an 

.dsqueta lnds" of th" net return .. er1ebwty. tha .... thors 

etandardized tits nat .... vonus of 1'_ activities for rlek 

programming analY8is. Speclsl r18k prograll.,.lng aquations 

to tha 8tandard almphx aqusti""a .. are added.. n." 
authors considered tho obs81'vatiDns to be random and 

l1aitad their en81yah to gat t-v (alq)elited ratun\­

variance) ef'ficiont plan. !'row ""''''' the far .. "" CDuld 

.dI_ on" plan. 

,.c_ (1962) fOllllUlated .It.,n,,Uv. plane for 

e 'DO acre f .... USing the quadl'.tlc·prog .... fIIg bc .... lqu .. 

lnoarp"""Ung the al .. ..,t Dr rle" likely to oCcur fr'''" 

yield end prica var lations. 1I1a .... alternatlva plana 

yialded dll'r ... ""t lella18 of raturn. and thel'id'IIIlI1' .. ea 

.. "ad to a.lect ona " ... ping In vlalol thm fbad ""sta 

' .... olved. 

,Stovall (1966) daval..,ud e thlIOretlcal lIIOdal 

.. lth tua real .ctiultiea to reviv .. research Intare.t: ill 

raturn variability. Tha totRl vel"lance function ...... 

Ilbt.lnad .... d th_ cantrlbutlon of each anterpriae to the 

total var tence ........ rked out. By tl11. "BY he Jlhowed 

s ...... hpl1c.U ...... 0' the effect of lIfItGl'pri.,. ... election 

"" total roturn It .... isnoe in tar .. plarming. 

How end Hazell (1968) by uUll;zlng the U_ 

SlI1'la" date en coate and 1''"'''- Dr .. vegetable f ..... f.ft 



U ... tern IItIII Vol'k illustrated B procedure tor quantifying 

variabUity in 'arll returnee 'fhay lnaorp$etall .,..turn 

varience 118 one of the ca""tretnt. rhey obtained _ eat 

or vartenca-cqllII1'lancs coeff'Ullante 1'1'011 the 91'Oaa 

margin eerl88 ea_ing theBa to be the realleUc .... timat"" 

ot' tha true va luo. olld that th."" aero lndapandantly and 

noraslly dietributed. 

Singh and ZUber_n (1984) In thak etudy 

brought th. tapect 0' .... ica uncertainty on land and 

, ... tUher al1ccatlona alleng orope 1n Punjab st.te. 

Ckladrattc rialc 'progu .. tng IIOdol .... 8 uad 'ar thie 

po:rpoae. The aDdel 1a aa l'ollllWsl 

Tha .. avenua Ri .. ar unit of Xi CII'op acth1ty, 

_. assumed to be atoche_Uc in nature and 1'011 ... a 

noral dhtrlbution utth _an C
i 

and u.rl..,r:a6i 2• It 

...... further __ d '''-t the r"",anue Ri 0,' .. ell atOp 

activity h •• an .... a!.tad utility. 

U( R
1

) • 1 ... -<9 Itl 

loIha.,a 
I$) - rUle a"ar&1on coal"!c!ant of' the fer .. er. 

A" the rev,,"ue at eaell paint 01' tllla was asau .... d to b .. 

nor .. ally diatributed, th. alCPectad utUity of ravenue 

"88 .. "xtabad 1 rena .,88 aaxiataed. 

£(Ri ' -; Q 612 cor 

Cf. -! 11 112 



Ths IIIsxi.lmlon of totsl .""soted utlltty of .. av .... ue 

. uall .. chlaved by ""'xiaibing 

c ·X - ~ ItX'VX 

Subject to 

AX b B 

c ) (C,. C
2 

........ en) 
V - Va .. lano .... COvert .... " • ....ul1t 

The prDbl ... wa" to c!lol1llle X ~ ~ ... hlch .... xi .. h. 

C· X - i I'IX' UK subJ .. "t to AX {, 8 .,1th tt. ..... lp of 

proqr ..... 1nl) considerlno the different vsluGS of .. 1ak 

averslon CDefrlD1ant. 

With the halp of above· mOdel the authors 
. . 

concluded that the rbk cauaadby pr1ce In.tabUlty 

reaulting in variation in t"e In"" .... fraID the crop 

.ff'ected the allocation 0' land and fm-t1l1_ ..-on" 

crop". Also. they concluded tllllt tha existing land and 

fertlUz&r allacation patt_n 1" avey frail ttoe el'l'!c18nt 

E-V frontier. It implies t'lBt 1:"8 eldatlno Cl'opplng 

plan te inefrlclant 'n tile alln"" of .. lnl1Wm rlak 

,*0I'tfo110. 

Hezell (1971) 8U!lIleatad the .. int .. baticn of 

total absolute deviations (I'IOTAD) progr8lllming procedure. 

The approsch weB similar to t-v anelysis, but lnetead of 

.. tnl,dsin,. variance I'D .. an" !Ira .. " ...-gin total ab"oluta 
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deviation or total gross margin (A) ·lIeB o1nlmls"". 

An E_A (E>epected return-mr-an devIation) cppartunlty locus 

rGplocsd the usual E-V opportunity locus_ ROTAO progre­

oming had an advantage for skcued Dutcome distribution. 

His 11'1001' alternative, u~i"", ..,.,Ue retainln!) mast of 

the dosired features of the cuedretic mdel could be 

r""dlly solved on conventional L P madels ... ith th. 

ps,."",etric option. Hie critorion MOTAO i,. "" follous, 

H .. defined I1.j (h = 1-S. J = 1 ••• n) as th" abserv0tion 

of forGCBsts Dr the outcOIIICa of tha unitery lavel of' the 

activity j under thS stete of nature h, and 

Thlt meen absolute devlstion of the totel out"""", Df the 

l'ort'Dlio X (X • Xi ••••• Xj ••••••• Xm) wes 

A _...l.. :i: 2: (c..J - 9j - ) XJ a h j 

A II"" on unbiased eetlmete Df the pcpulatlon .... an "bsDlute 

income deviation. Tile model IdDB 

A1nImize 

auch that 
~ <c..J'- 9j ) Xj ... Y

h ~o 
h a of to 5 

2:. 
9J Xj • Z ( Za 0 to unbounded) j 

1 a1j Xj { bl 
( 1 - ~ •••••••• m) 

lJhere, alj '8 matrix lias t"e etantlard Unaer pl!<!qr ..... 1ng 

metrix of non-riB" constraints and Yh II .... tI"I" nB9'atiV& . 
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pal't oft/1e "!Jlliation for tile state of nature h. The 

efrlalency locus, ttAl., gsnerated " .... obvloualy not 

identical to (£-V) IDcuR, but. accordlnq to Hazell the 

differences were not so great as to definitely reject the 

OIodel as e r ..... onabl .. ""prod ... " ion of the QUadratic 

prog .. _ing. 

The apprDac" uBod by Hazal1 to bring erfici ant 

ferm plan "as bean succassfully eppllod to differsnt 

typ .... or prabl ... " auch as t"" trada af'frbetu ...... """acted 

returns end risk ."",ng corn belt ,_ (llrink.ll!< JIl.. '918). 

Gl/duaUon or alternative peanut poUalea (fIlleuuault &!; JIl.. 

,916). tha return rlek trade oFf aaaocleted ",t." tDtooto 

product1cn In HOrth Ilaate.., ll'Iio (Schlll.'le.ll!<.I!1. 19'79») 

Mexican "egetable ellPartsequll1brlum atudlaa (SU.lDian 

.fd: JIl.. '975) atabla food grain production plan for India 

(Hazall, 1982) farm plans for draugt. prone ar .... of 

lJij.,pur (f'lruthunjeya, '916) and flOOd are .... of A ....... 

(KaUth., 1980. Bh ..... lck. 1982). 

2.3.:5 Rial< efficient farm Plana. 

faftlinq in Indle is full of rial< and uncarta­

inty. Th" .. aln allure" of rial<und uncertainty prevailing 

In cro" end l1vaatock pr"dUcUDn "r" output. prie .. end 

yield inetebUl tyo The IDSin 'actora rBIIPonaJbla , .... 

pric" f'luetuatiana B1'e un.tabl .. national and international 

commodity pricee end .. hi ft. In Covernment. pa11ciee. 

Under such conditions~ produce"", dll nDt .only ailll til 

lIedGl1ze Inco""" but ale 0 til r .. ducs r 18k. 
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Recognition of risk In 'erlOal't. da01a1_ In 

crop pl'Oduct1on and ita ........ Ul'!IIIIant Ie or recent arlg1n 

and only a ...... _'l'ical atudlrm !tave bercn. thus 'er. 

ceried out in India ""idt blandad tima s""las date to 

aecertain the instability in agriculture end __ 

sect! anal data to ",,"" tne input and output "I' var1 aue 

'erllt act! vi tice, specially. ..rap. and l!v_tock 

ent$1'l>rlas. 

l'Irutnyunjaya (1976) in his study an *_h1:. 
pran .. 1'81''''' In BiJapur diatriot. I(arnatak .. O/stt.....,tad to 

examine tho natura and degree or InstobiU ty .... d to 

augg8111:. an efficient cropping and sUpplementary enter­

prise aY8t_ fat stabil1ty and growth In .... ld.agrlcultur ... 

Prl_y dats rrO<ll 113 far_s Bnd Bocondery data fro .. 

published sourc"" were UBad for this study. Statistical 

tabular anelyal •• d .. t~r .. iniatlc lin.ar proqr..-ing end 

,,,,.,.,, •• trl0 rlalc (Stodt_tio) prllgratnlD!ng t .. cI1nlqu_ Io/tlIl'e 

uead. 

The results Inrl1catad t"a1:. agriculture in 

Bijapur "as "lghly unstabla and r1sky. Cl>al'ecteri.ad by 

high fluctuations In both crop y19lda and ",rict;!8. 1ha 

results 8ho .... d that in most of t"e opt1 .... 1 plane on 

... .,11 far .... the antire f .... '" aree .... a put to use. Ho.....,..,. 

on lerge fer ........ ound 60 per cant or the land r ... slna<! 

elac/( in .. oat of tho plana due to rigid CDnetrelnt of 

bullocl( labour. In ths exiating plana. all tha ...... Uabla 

lend ues put tel USB on both s.IIll and large f ....... tel 

get some 1ncoae. 
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The net ntul'ne vere hlghor end _e etable 

In the final opU"",1 plan1\. with deiry than the optl .... l 

p18n" without dairy. th emsll fa1'1lll1 the net raturne 

wee e.. 4559 with stand81'd deViation of 110. 592 end on 

1argll 1'81' .. , it wea iii. 17222 and tha atandard daviatiDn 

101 .... r... 2966 only. Tha reau1ta ehowed th.t .. bad r..,.,1ng 

"i t.. dairy activ! tita could not only IftC1"aasa nat r aturna 

but aLae addad stability to farm !nCDdG - human labour 

and caPital beC8lla tha Major canahainta when aufficient 

dairy ac!>lviti .. "are aUl/oaatad In the opUlOsl plena 

along .. ith crop activities. In 9"n81's1. u: " .... obaarll"d 

that U'lan or08S 1Iargln was par_tarl.ad, .. isk incraasad 

JlIUc!I 'aster than I'arm l'etul'nll 1n 1111 thG f·srm plana. 

KsUth. (1990) CSl'ri"" aut a detailed i",,_ 

tlgaUon In t ... flood r ...... perte co~lel"'J 911 par cent 

of tha rain''''' ....... of 11,,9811 plains in 19"19-'/9 vith 

e via .. to 8lq11ore tlie poHlblllty or dariVlnq Mohar 

1'111''" !nco .... by at:udylnq rial< efFioient prodtotlon 

declaion. under varioua farm situations. The an.lyna 

or the rlel< efficiant productlcn p1_ lndlcated that 

on amall, .. adfu .. and larga synthetic r~m .. , (both jute 

end IlUg.rcan" zgnl!e) the J.'lek ... ""cleted "1th ald.BUng 

lavale of gr088 margins decUned with tile shift from 

th" existing 110 ths 11aprnved loueIa 01' hchnology. 

'The Inv_ti9stlan af the p_alblUU. of 

_ning higher th.., tt,. a.hUng lavala of 9re8" 

marg1,,' bl1 ought out th.t rro .. the VICII pOint. of 
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prol'ltebll1ty and stability 01' farm lnCOlllllll. tlrOP + 

cattle + poultry + goat l'arail1£! alternative ,,_ the 

boat prodJctlcn poUey dacleian I'DI' tha rlek avartara 

aa .. all DB fer t~a riak prsruerB in t .. s study arBa. 

9hllUlllick (1982") in hia study 1n IClIII'up 

diStrict cf A ........ ucrksd aut ""ti ... l planB snd studied 

the pattern 0' cropping, faroo returns .,rid labour 

mployment 1.Iith varioue combination Dr crop end 

livestock enterprises. Hs round that tha coeFficients 

of vBriaticn of yield of eost or tha cropa "ere high 

uhlC!1 indicated a high degraa of inBtmbU1ty in flllOd 

prana diatrict of KaIll1'UP. DUe to optilO1Bation. small 

fa""'" !ncra .. ed cropped ar ... "her .... 1118d1 .... far ... did 

nat. Area under potato 1neraei>ad 1n opt1_ plana for 

all far..... Liberal availability of credit incra .... ad 

total cropped ara. but did not increase the numb .... 

of liVestock enterprisa. By and large. inclusion of 

livestock enterprise not ... ly redueed the riele but 

aleo incraased the rsl'Ol rstu .. n" under reeaures 

optimisation. 

All th .. three atudies used constant cost 

concept to arriv .. at grass margin. Though suitable 

time aarie" date faJ: cost of pl'Oduction of v .... "1ou.f ...... 

activities r ..... ly .xiat. yat "sighteg. given to curr .. nt 

CD"t figures by indax nulllbe .. oould bung the gross 

margin/unit til' farm ectil1lty near to reellty. In this 

atudy, in.teed Df constant coat: of production ".Uhta'd" 
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cost of production was used to arriva at grosS lIIarg1n. 

Also time series date for mUle prodUction or 

cattle end buffalo Dr tlla ragion are not eveileble. 

[srlier studias sitllsr BB ....... d nro risk in dairy 

activit.las (I'Irutllyunjaya. 1(811tlle) ... eati"stud on 

assu"ed .. Uk production data (elt""'lick). ·1" thls atudy 

"Uk production estimates ",ere calculated on t"e besls 

of groutll rate of' m11ch anima18 of eeeM category. like. 

crossbred CDW. H"l11k81' caw and bUffalo for eacll taluka. 

TIle II11pDrtanca of covariance batween crops 

and between enterprise. uaa nat brought out in any of 

those s1:l!dies whl"" LIas attaoptad In the pra .... t study. 

2.3.4 Utility I'Iodala to .. essurs riak. 

Utili ty bosed .. ""eIs heva bee" the .. ast 

widely used in imiestiQetinq behaviOur of dactalan makers 

under uncertainty bl'aeon""'iate, paychologists and 

statisticians. Spacific agricultural applications of 

utlll ty theory hsve be,," mad" by Of't'lcer and Halter ('96a), 

McArthur end Dillion (1971). Lin (1973), rrenciaca and 

Anderson (1972). lJebater (1977) and Bond and HondOIt' 

(19Btl) • 

Officor end Halter dealt Llith dec1s1an on· 

fOdder r aserUeB for drought condi tiane end Un d.,.rt 

with t'>e aelection of cropping syatSOlB. In bath tIIssa 

studies, " reasonable correspandanca betuasn actual 
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decisions .. ade and thoae predicted by e""ected utility 

th .... ry .... a ab.erved~ ~hu1' and DUllan .tudled 

aptI"",1 al:Dakln~ ratas and IoIabat .... appU.ed tltl .. rule to 

p .... ticida Uae. Band and l40nder applied the taclmJ.que to 

abtain the cartainty OqUivalents of four dlftatent gaablos 

.",lc" reprsssnt local risks that far .. "" .. conf'ront. Tha 

.. ain flnd!.ng Dr t"ab' study, hlllJaver, Is thet ""Ue riale 

eversion 1s tha IIOst pravalant r1ale attitude allang t"a 

Australian farmers tIle averaga dagrsa of r1ak aversion 

111 not wllty high. 

In t"e context at' davel""lng countrlea, the 

m.dor varlea heve been raported byO'Pler .. (1971), D1110n 

and Scandhzo (1979), lIarath (19BO)~ Blnauangar (1900) 

and Sing" (1990). O' Plera and !!erath atudiad the decision 

to adopt nau tecl1nology by famers in Brazil end Sr1 lanlca 

respectively. they obeerved e clase ee8Oci&tlon or the 

theoretically predicted declelDna snd .ctual docislone. 

0111 an and Scsnd 12m, studying a groUp of Bra%l118n 

f ..... are using utility lIodel ahouad tltat rlale attitudes to 

income cltangad substantially uhen Bubels·tanco conaumptlon 

...... at riale. 

B!nsuanger raportad r .. ""lts ot' ""ti .... tlng 

risle attl tud .... of 240 'armara 1n lnd!... He uaoti the· 

Intsrvisw techniqua te darive the certainty aQUivalenta 

and an experimental approach with 11 .... 1 pay ofts. His 

study .houed thet at high ... pay of,.. .... t individual. 

arc """""ltt"ly rlak a" .... .. 
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Tha aain eIi.allYantlllls in ut:1Uty theory Is 

the difficulty ln COl'relltly al1c:iting the uUl1ty 

runc:t ions. 

,gA.s Safety nrat 1'I0dBla to m_ure r181<. 

Same hBUriost1c ..,dels that hove "" ... lnto 

IncreaBinQ pr01lllnenc9 a. an adjunct to thB expected 

utili ty tl".ory ere th .. sefety first .... dela. In t"ase 

madals rIal< 1a defined ae the probability that the 

atodJastic v81'i .. ble ln quaatlan .. 8s .... a ... value belau • 

predetermined crlUcel III1ni ...... .,.. II d1a1l8ter Il1\1al. 

Scatt and aalear (1912) uaed Portfolio theory 

an 1111noI8 COM and sayabean r.m adding Ba/l.ola' safety 

rlrllt 1ll'ltarian. The lIodel dtlll810ped by the .. vas 

IIaai .. tae 
I 

Z - U X - d x' U 

" aubJect to 

""' .... a 

AX ::; B 

U' - a vactor of the 11'lllO .... e for the activiU ... 

X - the vector or ectlvlt1u 

d - the scd .. (rial<, .., .. aian coefficient) 

\J - Variance-COVariance matri'" of acttl/lty inCOOles 

A - Matrix of the input. cDefficiente 

B - Vactor of roeourcas r .... tr fetlan 

The _ eXII .... ted In_e wea computed fftMI tha an_l 

obsarvetlon en p1"lcB8 and ,lelds aver the p""t 10 , ..... s. 
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Roumasset (197~) !.ncorparatad Bsrsty .. irat 

rules into Game lexico-graphic clecb!an modals to axplain 

fert11i%er uaB by rice far .... ra in PhUipplnsa. Barry and 

Robinson (1975) _loyed ths safaty first critarion slong 

with stoc .... "tic dDlllinance and ahowsd that his rul" lucie 

to dloices "imilar to choices .. "de using othar criteria 

such £I" a"u""l"s (f963) expected ga1n-coafidanca 11 .. 1t 

Cl'l terlon. 

A baelc n .... d In IIIOst safety-fUst "",del is 

th. specl ficetion of an exoganoua dis ... ter 1eval. This 

1s a nebuloua concapt and hence specification beco.as 

arbitl'ary. 

~a..6. C8llS theary .. odel to ......... riDk. 

calle theoretic decision criteria ha". b .. n 

pl'aposad in decision making undell' uncertainty. (ha of 

ths earli ... t application" of g .... theory madels uaa by 

lIeady end Dillon (1961). The decision pl'ob1 ... !.nllaatil-

9stad w"" the aalsction of catU. fsading progr .... _ by 

77 farmera in Iowa for th" 1957 sasson. It .. as notad 

that In 9 snareI, t"a speci fled g",Q theory modal had 

deacriptive .,,,lue only for .a s ... l1 proportion of antrapr&­

naura. 1>1,. no .... at tv .. implications of th" .... tlsl .. sa 

asaesead via the ",,"x1min crU .... lan. prinCiple of 1 ...... fl'l­

cl .... t reason and regret edt. Ian. It LIas suggested tlt.t 

tha far .. "rs could "ave incrasa .. d tlleir 8Jlp8cted Ph f1 t 

by 21 por cent it' they uaed these t .... e .. critsrta. 
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Aggarual and Heady (1968) al~o applied the 

above models for selection of cFopping en.terprises,. 

~pplicetinn of fertilizers and determining marketing 

atrateqi ..... 

McInerney (1967) used gsoe theoretic criteria 

for f"arr.r planninq under risk In t"p- context of programming 

r.to daIs. 

Carne theory is morE su1tc~ to situation 1n 

uhich actors and their advF:'re&ries plan consciously. 

analytic examples relat.ln.= agriculture 1n tt." literature 

are not easy to find (Heratfl. 1982). 

2.1.7 Multi r~del approach for risk measurement. 

Kennedy snd fran"iasco (197') d<llleloped farm 

production plans usin() bot., f18~gll 's MOTilD modal as ..,£111 

as Focus los, i:on"trained n""9r .. """lng (RCP) techniaues. 

They found that the three dIfferent fnrmulations of 

MDT~!l and flee ussr! In their etudy performed eGUslly 

lJe11. 1l1ey, however, c~ntended that if the necessary 

tiCis series data on gross margin 1JQl'e eVl!ilabl~, ·the 

MOTrt!} forn'l..flatll'lf"1g uere easy to run and had the 

adllant2ge of' flB~ibil1ty in intarpretation. 

Bousgerd (1976) reviewe" different a1>proaches 

or decision maklnry under risk and uncBTtaintY-1n 

a9ri~ultut'9. He consideroo portfoliO 891E-c1::1on approach, 

chance constrained prot')rammes and Qom~ theory approach 

"" alternatives. He argued that tho QUadrati" prolJrallOfting 

was theoretically eppeelinn but very ... "'" dif'l'icult to 
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"pply rto .. ~"a practicel paint of 111..... Us considered 

some linear approximation appt'oact, specially Uazell's 

MJTAD mQdal to be muct'l i~ortant for practiGal purposes, 

though it ~ppeBred to leek thsoretlcnl support. 

Anderson (1976) ",,!tIcally r""islJed severel 

~t~ods of modelling decision meklnq under risks to note 

inter-relot!OnsI,ip amonq alternative rnethot16 for vsrlr:us 

purposes. The eIt.ernst!\! B r.mthods considered by him 

included expf!ctfJd utility Ilfer.imization lexicographic 

OTder1nq and eto cl1astl c dominance. ~Ie argued tt,at tt,e 

[-iJ epproc":t, lara!! a more satisfactory lIlP-S$urp of risk 

compared to E-A apprnacf1 but asserted that as the matter 

per",i Uod ro"dy incorporation in tho linear prog .. "" .. inq 

formulations,. it "'ad pragmatic appeal. 

_ ~ (,963) proposed Target l1aTAO model. 

madel ~ modification of NaiAD cBlletJ Target' M3TAll. 

Here a twa attribute riak and return erG tok"n into 

consideration. The M-ods! is as folious: 

,. £( z) 

subj eot to 

2. a 
I:j 

n 
3. i - ~ 

j=1 

a 
4. :L~' Yr .... , r 

x 
j 

= 

= i\ 

n 
~ CjXj ••••••••• (.1) 
jm, 

••••••••• (ii) 

....... - . (iii) 

r = 1 t!l B 

•••• - •• (Iv) 

j\ D m to 0 
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Who~e, eGuetlon (1) maximizes expected ~etu~ of the 

solution set, 

EqUation (il) fulfills t~e toc~ical constraints, 

tcuetinn (iii) measured t~e revenue of s eolutl00 under 

stete r, 

17 tfotG revenue is le9s than ta'rqet T. tt,e difference Is 

transferre" to equation (iv) via variable Y 
£qUstion (tv) SUMs the negative deviation efter ue1~tlng 

t''',,,, by t thair probability of oecun!nlJ Pr " 

This rnDd~l t~ougn theoretiCally appealing Is yet 

to be tested under var1euD f~r .. conditions for 1 to "f'flcecy. 

I'ro .. the f'oregoln'l revi .... or l1teratura. 1 t 

is amply cloer that u"11" CDnslderabl"e potential exists 

for Incre.Binq 1"(;0". snd ... pIoyment thraug" optimum 

resource allocatiDn and antarprlse-ralxr there is t-.ardly 

any literature fat" risk erficient farm plana ",it", crop­

dairy entorprise mix fDr dry farmIng arass ~1~ could 

serve gu!del1n",s in many dev .. lopmental ncUvities both at 

regionnl a8 usll as farl'l't levels. Keeplnq tfotin In" Vi.SLI. t"te 

pre9snt study USB de91g~ed to br1ng out the rIsk officient 

fer" plans under vari au!! 91 ternative product1otl ct'aoices 

in ttl<' iJang.lore district IJhi~ is a dry ferming .,res. 
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DESCRIPTIO'J OF THE sruOY AREA 

Karna~ska is t~e eighth lergeot stata 1n India 

both in erRa and population. It la altuated on the 

"estarn edge of tho o.,ccan Plat""", of the Indian Union end 

lies bet"oen11.Sa end 190 n""th letitud"" and 74" and 18
0 

east. longitud"". T"s state 1B bounded by Kolhepur, Sangll., 

Solepur, Oamanebad and Handad dlatricta of Rsher80htra 

State and Goa in the north, Hy"arabed. ~nag"r. KUrnaal, 

AnanthepUI' and Chi toOl' dhtl'icta of ~ndhl'a PI'adash In 

the East, Sal .... and IUIgiri dietrlcte of Tamil Nadu in 

the South-East, l:enanol's diets-iet ef Kerala in the South 

and Arabian aea tn tha "'eat. 

~yaiogrephlcally, the state is divided into four 

ragions, na_Iy. c08stal ragion, RaInad chIlly cGUr)try 

lying east of the U_turn ghats. edgo. the lIol'tharn 

treppaanlass undulating Pl;;,au, and 

archean undulating plateau. 

southen broed 

fIIrth .. r. t"a ateta hae been sub-divided into tan 

agl'icultural zonea bosod on t.ha rainfall ""t.tarn and other 

cltaracter1eUcs Uke ... jot' aoU typee, eleuation end 

vage!;et;Son. Among tllese tan :aones, flva mnes ere dry 

zanas n.IDely North Bsst dry mns, Hort.h dry :mne. C.,ntra1 

Putt ......... ieI> (1990) Econ .... ic Develop"""" of Kunataka -
A Treatis .. In continuity end chanO .... \101.1, paga 11, 
Ilxf'ord P'*>Uahlng Co., New Delhi. 
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dry zane, East dry mns and South dry leone. These dry 

zones occupy 64 p .... cent of the total geographical area 

of 10.4 milllon ""ctares of t ... s st"ta ond 72 per cent of 

the net cultivated eros of the Stat ... 

BangalDte district, ... h1c'" la the location of the 

present investigation, represent" dry "out" eastern zone, 

.. plateau ",ith eo118 mostly red loams uith fairlY good 

molBtura retantlve caPacity. The "orlllal raint'ell 18 

794 mm and t ... s brsa~ up undor dHferent periods i8 40B ... 

during June to Saptemb .... D8 S...,th Idast monsoon, 215 _ 

during il::tClber to Oecemher all Nl'4'th-Es"t monaoan, 12 ram 

dUl'lng Januel'y end r"bruary ... oold uesthar pRiod rains 

end 159 mm OO"ing MarCh to !'by sa hot ueat" .... period 

"eine. ThE altitude Qf aangalore and Ite surround in!) 

araa is a8 high 8_ 921· metal's end the ternp .... ature 1 a 

-modeat ranging fro" 20.50 C in OacBll1bor to 27.3°C· In Aprll. 

The Bangalore district consists of the state heedqusrters, 

Sangslers city and elevan bluke •• 

The district i8 endowed uith great potentlal f'or 

development. JudiciouB exploitation of the resourcas 

at' tile district c811.4 for e datailed study about r"" .. 
production putt .... n Including da1ryiM and other economi­

cally viable avecationB. 
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3.1 AREA AND PQlULATlDII 

Bengalora district COVGl'S en erES of BOOB Sq. 

km ... hic,", is 4.17 per cent of' the total area of t'"''' Stete. 

It includes 2470 inhabited uUlagea accounting fer 

9.21 per cant of tt1a totel vll1agas In til" stete 

(Table 3.1). But th1e district is comparatively .ore 

thickly populated wilen dansity of papulation oer aa.km 

is taken inta cDn .. lderstion. It<> denaity of' population 

is as high as 615 per aq ..... which is elmost three Umes 

t.Ile state avorage. This lila" dana1ty Is .. ainly due to 

t"s metropOlitan and indu"trial charDcter of the Bangalare 

City. The rural papulation of the . Bangalare district 

constitute only 44.55 per cant of tile tat.l populstion .of 

tile district a8 ega1nBt B7 Pill' Olll1t In the state. 

3.2 LAND UTILIZATltN 

Of' tha total gecgrapl11c,,1 ,,1' ..... only 47.3 par 

Clll1t of tha Brea was cultivatad In tlla dlatrict. The 

percentage of net area cultivated for the State.waa .-.ch 

more tllsn the correspending Figure for the district 

(Tabla 3.2). forests and fallow land constituted 

15.B4 per cant and 8.2 per cant of tDtal erGa of til. 

State respectively. HO"'8VIl1'. til" corrsBponding tlg1lrea 

for the district ware only ,0.113 and 6.91 p .... cant of 

to, .. tatsl erea, r .... p .. ctively. The 1>1'q:>artl1>n of p.manent 

p .. sture land to totsl eraB ia 16.75 par cl;lrlt for Dangal .... " 

district sa against only 7.4' par cent for th. state aa 
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T1II>1& 3.1: Area and Population of Bangalare District 
and Ksrnatal<a state. 

Particulars Karnataka B""g81ore Parcantage 
&tata dlatl'1c1: b5 th" totslof 

\h<stata 

AI: ae (sq. kin) 191791 BOm 4.17 

Papu 1 DUO n 
(OQOe) (1981 census) 37145 4922 13.29 

Denai ty/sq. k",. 193 615 

P<ttcentega of ftlrul 87.35 44056 papulati on 

No" Dr inhabited 26826 2470 9.2' 
vUlages 

SfJUrce: The TJ~aa of India - Directory and YaerboQk 
(,983) page 67. 
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Table 3.2t Land util1zat10n stat1at1t:a or Bangalors 
distr1ct and Karnatal<e stat.. (1919-80) 

,000' !Jeg~a£g) 
Particulars Karnatsl<a Bangalnra Percentage to 

.. tate dU.trict t o~Bl "tate 
arsa 

1. Tot~l qeo9rap~1- 19059 802.0 4.21 
cal area (100) (100) 

2. I-Iat er". culti- 10306 407.4 3.90 
v~t<!CI (54m (41.3) 

3. Forest erea 3019 00.5 2.67 
( 15.S4) ( 10.03) 

4. Falla ... land 1563 
(8.2) 

55.5 3.55 
(6.91) 

5. Nat ava11able for 
cultivation 

i) Barren and 
uncu 1 U vated 87S 411.tI 2.52 
lAnd (4.6) (5.'111) 

11) Land put ~o 
nonagricul tu- 974 6B.7 3.06 
ral use (5.11 ) (S.5Ii) 

6. Other cultivabla 597 13.52 2.26 
.. ests (3.13) -(2.01) 

7 .. Permanent llnature 1418 r2.64 7.94 
(7.4") 16.75) 

S. Land undlll" IliaC. 
tr""" crop grav,,", 307 l6.S4 5.38 ateatra not (1.61 ) 2.46) included 1n net 
aree sown 

s ...... ee. 1. Karnet"k. State Agrlcultural Dapartment. 
2. Timaa Dr India - Oiroctory and Yeartaol< 

(1981) . 

N, I, r!" ~ " 41,,," It.-" n ~n Are • .1'1'" ... .t,--/.J 
,J<-"; ¥ '7' ,(. . ....,f at <-<.. 
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a """,ole. otlter ereas. na ... ly, arDa nat avallablB for 

cult.ivetion, cultiVable wast.e end land un dar trBes and 

grove. ere very .... 8\1 ... both for the dlotr1ct Ba well 

... the state as a wItola. 

3.3 LA!<~ HQ..OINC5 AND (JJ[RATCD AREA 

E"cluding the Banga!or" 01 t}', the eleven 

talukBs conaist of .,anly rural ere... But tho distri­

bution of lend emanq f_ifl1J houssltoldo 19 IneQUi tabla 

sinea about 71 per cant "I' t"o total oporlltlonal "oldin\ls 

belolJ 2 heeter". """died about 33 per cent of tha total 

operated areB (Table 3.3). The 1' ...... 1"11'9 ""dium and 

18rg .. f"rlllero "..,lng .., .... then 2 h .. cts .... "" Dpdratlonal 

"aiding .. cultiVated 118 ... ch .. a 67 per cant of the total 

"Pareted arBa of 1t!. district. 

3.4 SOURC£s or lRRICATI!}l 

llHIuglt KB1'nat:aka stat" haa two r1v ...... and 

21 rlvarleta, 9argalo .. " dlatrict doe" not have rivar 

irrigatIon. It usa neted tnst 1n Bangslore distr1ct. th9 

total irrigated area (sa in 1979-80) wea 73290 hactar ... , 

of u"1Cf"1. 31296 "ectarea .... "e under tonk irrig"tion. 

29324 "ectares undar uells, 4316 h""tar"" under caru;l. 

and 2248 nacta" ... undsr otlter .ourc .... 0' irrigation. 

ThUll, in Bangalore dietrict only ".9!lp",!, cent of t". 

cropped erea &olea undar lrr1gation .a 896tn .. " :M pe .. cent 

1n tha state .. a wtoGla. 
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Table 3.31 Land holding pattarn, nunbor of ap .. aU"nal 
holdings and ar88 operated In BangalOl!a 
diet~lct and 1n Karnataka otate. 

f' ar.. a ha group 
(in heetar ... ) 

0.1 to 1.0 

1.01 to 2.0 

2.01 to 4.0 

4.01 to 10.0 

10.0 and .bova 

Dverall _ .. 

Bangslars Dlatrict Kernstalea state 
Percentaga to total Parcantage to total'" 

= 
Nunbar Area Nunbar Area 

45.01 12.40 33.40 5.6 

as.e6 20.63 23.:m 11.6 

19.94 2'1.32 21.50 20.1 

9.63 26.21 ,1i.60 34.0 

1.56 13.44 5.20 29.7 

100.00 1DO.OO 100.00 1DO.DO 

Source: K .PutteslJama!,," (1980) E"o"omic Davel~ment of 
Karnataka. A Treatise In continuity and ""_'" 
Vol.1, pege eo,. 
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3.5 CR(J>P INC PATTERN 

The aroppin9 pettern of the stat .. as ... all as 

Sangslers d iatrict are .. "t out in Table 3.4. It is 

obsorvad t"st t"s proportion of area allocated undar tho 

prIncIpal crep" llks 1'&91, paddy, JOYSI', wheat ... a1ze, 

.. inor mUlet. groundl'lut, sugarcans. mulberry foddors 

crap and others varied considerablY 11'1 t~e state and 

district. 

Ragi is tlla ataple foad 11'1 t>te district. 

Abaut 47 per cent of the cropped oraa ... n" kept for 

gra ... ing raui ss ageinst t"" stet.. Dvorage of O.8:S per cent. 

Next crop ... hiCh occupIes a lIajor area In the dietrict as 

..... 11 as In tlle .. t"te ... "a paddy. Ileerly 9 and Hi par csnt 

of the total cropped area waS alloHed for paddy crop in 

t"e district and atate respectively. Jousr cultivation 

waS almost negligible in the district u~lOh occupied 

about 16 per CS"t or t~e total crDppeo er~a o~ the stats 

so allto Bejra and cotton cultivation ... ere not papUlar In 

9sngelIJ .. e dhtrict. 

l'1"jor oil Baud cultivated ... as groundnut ""'ic" 

occupied n""rly 5 per cent and 7 per cent or t"e t.otel 

cropped area in t~e district and stats roopectivaly. 

Sugarcane and ""11111"s. ths major ca ... ercial crOps 

Dccupied 1.12 par clIIlt and O.6B percent of th" tot.al 

cropped area in tlle dlBtrict. t"ough the stet .. averaqa 

.. as little lIora tll,," this. 
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Tabla 3.4: Cropping pette~n f'ar Bengal"". 01at~lct 
and Ka~nateke Stete. 

Ilema of the crope Percentage ."era 01' crops to 
tatal cropped area 

Kernetaka Bangelore 
state district 

Paddy 10.58 0.97 

Rail! B.83 47.15 

Uheat 2.91 0.11 

JOWar 15.75 0.10 

I'Iahe 1.46 2.64 

I'1!nor .. 11l ets 3.50 2.38 

lIejra 4.66 

Tur 2.93 0.97 

Gram , .46 0." 

0, 1111 es 1.46 0.68 

Graundnut 7.37 5.05 

Sugarcane 1.46 , .1? 

Cotton 9.32 

Coconut ,.65 ,.49 

I'Iulberry 0.86 3.02 

'odder crops 'I.A. l.64 

Sourcel Statistical Abgtrect or 08ng,,10rs P1atdet 
(1979-80) end Bureau of Economics and 
Statistics, C ... "rn""",t or Kernatske. 
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Bsng910re district i" one of the four 

districts 1n ~~a atate where mulberry leaf productiDn 

for ""aring s llkworm is favoured Dn 1"1' 19ated lend. On 

an average 3.02 per cant of land ...... kept I'ar this leal' 

production "" .. rsas stete averag .. ua" only 0.86 par cant. 

,odder crops mainly naplor and rhodeS gr .... 9 on lrrigsted 

land end pere gress in .. eter l090ad areaS occupIed about 

3.64 per cent or t~o totel cropped &ree in the district, 

3.6 HORTIIllL TURAL CRll>S 

Th" district ""d 29265 hecteres Df lend under 

Variou" "orticulturel crDpe, of u~ich, plantatlon crape 

end apicse. ranked first oCDupying an &re" DI' 13679 hact"res 

falloued by fruita end vagetablae .. it" an area 01' 7953 Ita. 

""d occupied to,,, "econd and third ranka respectivsly. 

Hovaver, grape produeUon In the district .. as th" high""t 

allDng all t~e dtstricts of' 10"0 statu. Am"",, VOlJetebla 

crops, potato l,Iall groUl'l in an erea or 1472 heetllras. 

It waa obeerved t"st t" ""e wa" acope to 1n""",,,aa tha arsa 

under ,,11 types or r .. uits and vegetables in ~ .. dietrtet. 

Out Of the total araa of 13619 hectaro. undar plantation 

cropa, coconut occupied an area of 10649 heet .... _ and 

co",""reiel f1 .... 8r8 .. ere 91>0,," in 347 hact .... es Df cultiva­

ted land. 

3.7 LIVESTOCK P!PULAT1CN 

The liveatock, en integral pal't 01' a dlv_t­

fied agriculture In Indla, consista of cattl,.. buffal"es, 
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sheep, goats. pigs, """8SS. paultry, donkeys stc. Toget""" 

they make e signIficant contribution to the state and 

natl anal inColll8. 

It "'e8 noted that aalDe of th" good draught 

breeds of India, namely Amrit~ahal end Malllkar whIch 

form the main aource of draug"t pous" in tile state are 

being develOped foE' bot" clraught end milk production, in 

til a district. 

Table 3.5 glv"", tile number or livestock 

population and its dans! ty In the district end atate. 

It is interesting to note tll,t Bangelore district hed 

th. l&rgeet cattl. papulation am",,!Q ell other diatricts 

.. hLch accounted 1'01' about e p .... cant of the total cottla 

population of t"e state. Furt"er, th_ density of cattl .. 

populat1on ws. alac very high aa compared to overall 

average 0 I' tha state. 1"e d.",a1tV of c"~tl,, In Bangal ..... 

dlB~rlct lJaB about 94 per sQUllre kilometre S8 against 

about 47 pel' ".,uare kUMetre in the stete. 

1'I"",",VGl'. it tJas obsarvod that accardlnq to 

1977 census. t~ere vere 755461 cattle haads. of which, 

171122 ..... re mil"" cattle which acc..unted for cnly 

22.65 per cant of the total cattle papulation ~n tf1a 

district. Of"the tDtol cattle populaUDI'I 1n tf1e stat.e 

about 36: par cent. .. are milch cetUs. 

On the other hand. bUffalo populotlon usa not 

aa high sa cattls population in tlla district. It CDfUlti­

tuted 5.50 per cant of the total bUffalD population of t"a 
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Table 3.5: Liveatock populatiDn 1n Bengalor" dl.lltr1ct 
and \{arnata"" etete. 

Particulars 

Total cattle 

Plilc'l cattle 

Total buffalo 

l'1il"" burrslo 

Sheap 

Coat 

Poultry 

Karnetaka State 

Nul'ibor DanBlt.y! 
000'. sCI_meter 

9OBO 47.35 

3238 16.BB 

3126 16.30 

1820 9.49 

4343 22.65 

3OB6 16.10 

9311 45.S!i 

(,1)77 cansuB) 

Bangal~ .. Dlat"lct 

rlunb"" Oensity! 
ODD's sa.metre 

755 94.40 

171 21.36 

172 21.50 

73 9.12 

339 42.40 

187 28.40 

1065 133 .00 

--------------------------------------
Source: state Animal Husbandry Dopartment 
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atat... Tit ...... ,,,,r .. 172129 buffaloes 1n the dlatr!ct • .,1' 

""'1c11. 7280, ........ til .. sUch buffal"". accounting 1'01' 

about 42 per cent of tha tatal bUffaloes In the district. 

Buffalo density ...... also higher tor the distrIct as 

compared to t"'at of t .... state. It uea observed that t ... e 

ca~tle s .... v .. d as th .... ain .ource or draft po ..... r 1n 

agriculture whUe buff'ala contributed B larglll' proportion 

to the total .. UI( prowction in t"a dlst1'1ct. Ha"ever • 

.. it" t" .. introduction of crossbreeding progr_a, crossbred 

cows have .tsJ."ted becoming en Iflportant source of' .. 11k 

production in th" district. 

Syst .... atio afforts In cattle development in 

the district began IoIlth the e>tanelon activities initiated 

by th" "sUonal Dairy n .. sasre" Institute in th .. yallr 1952. 

~is was leter followed by t"a introduction of Intensive 

CetUs llevelapunt ProgrBtA",e In 1966 arid nou it. Ie .. lao 

being carried out by Karnstaka Os 1ry Dsvelopment CorpCll'a­

tlon. Controlled breading ha .. baan taken up through A.I. 

uein~ "eman 01' Jersey, Holstein rriesian and Rad Dane 

bulls for cou .. and Murreh bulle for burreloaa. Frozen 

Semen tecllnlquD liD" Introdu.ced in tha district durl119 

the year 1917. 

Thr .... gh e net.""rl< of' agencies, tha present 

bovine populatl QI'J of 1567 V Ulagaa In the d1atrlct are balng 

pl:Ovldad timaly In ..... 1natlon and vet .. lnar\i aid. In t". 
yaar 19BD)4!Ei98 ina8111n"ti_ wl!f1'e r"carded in thaa .. 

vUlsg .... 



12 

:5.a SHE£P AND COAT 

N""t to b ""ina I>Opulation. eIIasp and goat 

populetion .. BUmlC epecial "lgnificonce in t~" dletrlct. 

Ae par 1917 11 .. ""tock cen&ue, the numer of ehdl' in 

the distdct LIas 339216 and that of Iloat 186551 accounting 

I'or 7.80 per cent and 6.0 per cent of' the total population 

of the atet" raspectively. Ths importent faur braeds of 

sheep 1n the atate and the district are Callery, OeCCani, 

Hassan and Bannur (Mandys). In Bnngalore district, aheep 

population c"",,iat ..,,,tly of Bannur breed URad both for 

maat and UDol production. A"",ng s'''",p and goat. dUel 

purposa sh"ap wes .. are dansely populated. Th" goat 

population was dlatributed spar"sly through""t the 

district. By and large. It waa aean thet dans!ty of 

livestock papuleti,," ... as ralatively vary high In the 

district ea conparad to thet of t." .. state. 

3.9 POULTRY 

Bangelore district stands tltire! In tit" stete 

for rels1"" poultry birds. The stete poultry I'sr" 1n tlte 

dlstrict hes mede considarabla "regrea .. durinq the leat 

two daoedea. Th .. district I10a &bout 1005000 poult1'v 

birds, .... 1"" eCCtlunted r .... " par cent -of the tDt .. 1 birds 

in tlla stat". 

3.,0 /'IIlRY.f:TINC tIIAN!I£L rnR rARI'l PRIlltJC£ 

Thel'e ere thraa regulated markets I'D1' grain 

and Dtllar Cl'tIJl9 In t"" d1etrlct. The detall .. 01' _ .. ating 
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of farm produce Including t"at of sheep snd ~oat .. are 

being reco"ded regularly 1n these ""rkots eituatad in 

titre" talukas of th .. d letdct. 

flilk is channelized through 19A ",111( producor.' 

. Cooperative Saclatles spread aver 8 talukas of the 

district whl"" is collected. procesoed end marketed by 

8angalars Dairy_ This dairy started functioning in t.hs 

year 1966 initially ... ith t". aid of UiHCES "'ith the primarY 

sill: Dr supplying .011k to til" vulnerable section of t"a 

urban population. For se111nl1 CDCfJ!3ns .. five regulated 

.. erkeh are baing operated In dHI'"r.",t part .. Dr the 

diah1ct. 

"'asa organised markots. fo" crop and l1v .... tock 

~OdU-CB play an l~ortant role in me~kQt1nQ farm produce. 

Monthly r"Ports of priceD of farm produc!! by the Agricul­

tural Markating Board "alp t"., far .. " .. s to knQ", the 

tluctustlnC) trend of' pr icea of var ious commodit.ies. 

Keeping in viaw, tile "dating valuable 

r_orcas or the d""sely pOpulated district, the present 

atudy 1188 baan taka" up "itll a vI .... to helping tho far .. ing 

""""""nit" through dovelopinQ viable and opti ..... farm 

production pl"ns. Tl>1o "tudybrin'JS out integrated Perm 

plans whiCh covar maj or far .. activities of tha .rtistrlct 

having a dry zona. To this end, tha·preaent study ia 

expectad to provlda Quidaiines to t~G fermers h.-ing 

simUer resourCe situations in thE state. 



CHAPTER _ 4 

fiE TfiDODLDC Y 
• 



ME:THODOlOCY 

B_alor" district of Kornataks has witn ...... ed 

great str:1des in t.he rield of dsiryil1Q "ith crossbred 

cov. during the last tue decad.... To calibrete farel 

plans with crossbred cous ""'1c1t bring increased and 

stable lnco_ (O .... s. 19"15) to the ra .... ars. Ban9aiere 

d1atrlct provided G suitable backgrDund which P1'D~ted 

its purposive selsction I'D .. the present atudy. 

The data utili zed ror the present investigation 

a .. a b .... .,., an en ea .. U .... survey on '£cDnDllllcs of craas­

brsd cattle in Bargalora' conducted during f9?9-BO by 

tha 01"lsion or Oslry (cGnCltlllea. Statistics and 

I'lanegement. or National Do iry Research t.,stltuts. Kernsl 

and ite Southern Regional Station at Bangalora. ,.., e 

ss..,l1ng d ... ign of the study end dsb ,collection 

procedure ar" present .. d in bri .. r in the follOwing 

sections. This is l'aUDUed by t"''' ,,"alytiesl fl'aIlleuork 

adapted in th .. present study. 

The sampUng ,1' ..... consisted of "'!'lti-stage 

stratif1ad r""doln slIIIIpllno technique. To have hOIllOQa­

naaue study ere., Dr90nizad .. Uk _keting .... es IIh!.ch 

covered eight t.lukaa aut of' eleven ... 'the d1atrict 
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"81'e sslected which t"o-.:l the first at.reta. The 

sscond strat.s const.ltut.ed of 51 villages selected st 

random Bccardinq to prd>ebll1ty proportional to the 

numer of Cl'osabrsd cottla in each taluka. The ultimate 

sample of 259 cattle kaep ..... " waa randomly "elected from 

the sample villages eccording to probability proportional 

to the number of cattle keepers In each village. 

C.,...anaurat" with the objective of the 

pre"ent study. 240 ,",,,,,,1,, cattle keepera .. ith cultivable 

land weI''' ut.ilised for Purthl!ll' analysis 8nd for dGVelap­

lng the aptimal crop-dairy .... terprisa co.,inatian. ""_ 

"elected cnttls keeping houa .. alds were post-st1'etified 

an tits beeis of ep ...... ted lend Iloldinq into merginal. 

small ... "diu .. end large categories by epplylnq the 

cumulatiVE; cube root ".,tho;.i' The semple d...,ign with 

distribution of t'>a aelected hoUseholds amanq the 

various ferm aizas are presented In Table 4.1. 

4.2 DATA CIlLLECnll1 

In ardar to aCCD""Ush the obJectlvea of 

th" study. tuo typ .. " o~ data ... er" needed. n ..... ly. 

i.) prlll!3ry dat .. fro", fem llou&eho1da reg01'dln9 tachnical 

requlrQmants or inpute and output of form activities 

lJl 

311 

The talukse covered In thb study were llanos1""" 
North. Bangalore South. Analca1. llaeak<>l;e, Re .... 19sra. 
Ch""nepatna. DsvanahalU end Oilddaballapura. 

Singh, Rsvlndra (1915) "On apUllUm stratificstion 
for prapOrtional allocattan" SankhYe, 31. Barlee C 
Part 11 109. 
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T~blQ 4.11 Distribution of sample householda 

. . .... -_. ... 
Particuiers 

Total nunber of 
households in tho 
.. lactad village 

Total numb .. r of 
sample ""uaehold 

Marginal Smoll rer" 
farm (1.75 to 

(upto 1.74 hs) 2.550 ha) 
- ----

23B1 1027 

53 8S 

Medium ta~m 
(2.551 to 
6.433 h.) 

large farm 
(above 
&.433 ,",0) ,-- .-

343 BO 

70 32 

Total 

3831 

240 

----~-- -- .. _.-
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lind details of' re""ul'ce con"tl:ainta on the farm, end 

1i) seconda .. y ti .... · series data about crDII p .. oduction. 

totsl eras under ee~ crop, ",ilk production .. nd th .. 
ZJlI 

p .. icas of farm produce in t .. a dl8trict.. The num ... 

of yaars taken for this etudy waB 11 years (1969-·1979). 

Primary date collection waa dona adopting 

tho cOst accounting met"od usinc specially atructured 

and prataated quaetlonnerles. Trained inv .. stigato .... 

visited the ... lected housaholds for oollection of d .. ta 

ragulorly, once 1n a "'''''th. 1'01' the pOl'lod from July 

1979· to AUgust 1980. Int'CIl'IIISUon on d8lllDgl'aphlc 

parttculare of s ... ple hausahold_. detaila of cattle 

and .buffalo .. ueh a8 age of t .. e animal, lIge at fl .. 8t 

cel\l1ng, orde .. of lactation. staga of lactation, dat., of 

csllling, dry period, vaccination" p"Dcur_nt p .. lcllS of 

feeds end Paadinq pattarn and .... rketing 0.1' mUk ware 

collected du"ing t!'la ""nt"ly vlelta. Data an .. Uk yiald 

of individual animals and read lnpute uere reco .. darl by 

actue 1 ullig"msnt and oth"", particulaE'G by direct obeer­

vetion end careful enquiry. Further. detailed informa­

tion rega .. ding rhed farm rSBDurcaa including land and 

ita utilisation pattarn, lsbOl,lt' and capite! assets were 

-----------------------------------
~I Suitable U .... -esl'les date aorl'aapondlng to the 

.. epresentative fa .... baals ware mt; B\llIilabla to 
evsluat. the fluctuation In fl!l'm gross IlIII1'gin. FOr 
thia r.ason 1; .... analysis about ",18k IIfficiatlt farll 
plan is baed an a diract ."amln.l:lon rI 1;1 __ 1 all 
data .. n aggl'agate food grain 5Uk production and 
othar far .. p .... ducUon - PleRse see: 5"skuntala Piehl's, 
(1991) "Instabillty 1n Indian Aqrlculturs in tha 
contaxt of t .... Nay Tachnolagy" Raaeal'Ch Rap""t 25.' 
Inte .. national r .... d Policy R" ..... arch Ji'latitut .. 
tJ_hing ton, D.C. 
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elSo colIQcted. Simllarly, information on croppIng 

patt.,..n, far .. Operations. input....,utput structure Of ell 

the ferm enterprl"B8 along u1th crop and dairy .. "nag .... 

mertt practices were recorded. 

The secondary tims series date to fulfil 

the requirements of the study in terms of finding out 

the fluctuations in income ham each ""te&'priGe for th .. 

district uer .. COllected partly from published sources 

end pertly from t"s recorda of various stete d8partoents 

(Bureau cf stetlstlcs and Economics. Stete Agricultural 

Department. State Animal ..... "" .. ndry Department, State 

Sericultural OElDartment) ror 8 p<l1'iod of 11 yeors from 

1969-1919. 

4.3 AtlALYTICAL fRAME IJORK 

1!-oe major 

tha Deterministic and 

tOOls Df analyais consisted of 
23.1 

MOTIID (Hazall, '911) .. odals 

of linear Progta .... ln9 in erdal' til dwelop the optimum 

far .. produotion plans (risk "GUtr"l plana) snd the 

~l.k efficient optimum plenD. 

4.4 RISK NEUTRAL IJ'TIl'UI'I PI.At! _ liOnEL I 

121 
M!xad Integer Pl'Ogr~1ng ..... used to 

cbtain tha optillBl plena under !'IOdal 1. 

Minimisation of Total Abaolute DeViation. 

James l.Kuaatar. Jell H.!'Ilk" (1913) • q,ti .. ieation 
Tec!,nlquss with Fortran" Psg .. 60..09. l'Ic~aU HUl 
B oak CDlllpany. 
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The apacifiC.tlOl1 of profit maximbation 

"!Ddsl w. sa 1'011 aws~ 

Maximize 
n 

Z -:E. 
1kl 1-' 

1 - 1 1........ n 

-... 
SUbJ"ct to 

n 12 3 
L ~ ~ 

1"1 k-1 j .. 1 

• • 12 

Z lkl" Total returna to fixed ferm resourcea fro .. 

1'_ aclivit! ... 

Ci .. return to rbad farm rellOur"'" I' Dr i th crop 

activity 

X., - leval ar lth cra" activity 

Ck .. return to fixed coat for kth dairy activity 

01< - lavel Df' kt " dairy soliv! ty 

al The objective function ..... 1:0 .... ><i .. lall returns to 
fixed far. reaaurcaS an tha far .. In an annual cycle 
and theae returna .. ere .... sursd by deducting var isbl. 
lIXPanses from to,a grass inooOls. Tid. U08 In cllr1Banancs 
.. ith the obasrvatianal' t1>au .... and Ka!llDn {1917} vha 
d..,onatrated the sup .... iority a' return tarixed fr .... 
reaaurcaa aver grass return CO<leapt wh11e epUa1Z1ng 
the abJectl,.. function. 
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C, s return to fixed fsrta rasouroea 'or 1 th 

sariculture acti~lty 

- levsl of tth sericultu"al 

avail.ble 0' JI:h raeoUl:C" .. activity 

and BU' ekj and a
'J 

- inpUt of' b j th 

r .. SOurCD for ith, kth and ,th act1\1!l;y. 

4.s SVIITHETIC I'ARI'1 SITUATIIl'I 

Budgeting t.chni""" ",eD uBed for autshU­

ah!ng In!Jut ..... utpul; coel'f!ciants for ve"lau8 far'" 

an "BrlJrlBea. Aa considered by a..rUe atudt ... , t". 
average far .. concopt "' .... ua.d "ar ... ti .... tlng optimal 

farm plans. (OSY.ll.!; JiJ., 11l62r Dhe,,"" and Kahlan. 1!1tv, 

Kah1an, '''11; Slrd'l1 .I,\;,a, 1980, CUI, ,98H Hand!qu,,_ 

1981, Sslnl. 1982). 

4.6 ACTIIIITt£S IO£NTt"n:o "OR THE PROGRAMl'E 

r81'm &ctlvlti88 or processes III>lch bring 

mejor Incom~a>""anant.9 to t"e farm f ... Ui"s ,,"". 

considered I'or build 1ng up aptf. .... l plene lIon-f'arll 

activities of the farm r .... Uf. .. s like bu.in.sa, .... rvic. 

ctcctl'e ... ere not considered on t"a ground th"t. t"ey 

did not competa .,lth farm activities far resourcaa. 

Th .. follDlling are the activities conalds"ad fur the 
progremme altuatton. 

4.6., Crop PrOduction. 

Tatal praductlon of crop In ayaar - cerealS 

or athara - differ "itt, tha typs at land. variety and 
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II........... Hance three 8aasonal crops, v1z., ""artf, rabi 

and sUlllllsr crape g1'Own on tllO types of land, irrigated 

and unirr!gated. covering tllO "Brieties. l"""",ved and 

local. uera considered for crap eC!l:lvltlas. All tile 

cropa grown in altc!1 fa .... Ilroop in til. atudy pariod "",rs 

included. A l1at of crop" included in tile study 1s 

gl von In appendl x 

4.6.2 Crap "al11ng activity. 

I'or t,,",se crop ecUv 1I:18e which were, undertak .... 

for home conau""Uon and sale of the 8urplus produce, 

selling activities wara included. Thus Belling ragi. 

peddy, ""'he In three ."8BOn" lit tha pravelling .... rleat 

pricae conatituted 8apal'st" aativitt ... 

The coefficionta appanded with "Doh crop 

activity consiated of a poeit!ve lend, labour end capital 

coefficient In eec!1 of tlla oonatrai_ altuatlon. erap 

".111nq ectivitie .. centaln"" a pDltltlve p!."ica figura in 

p""fit aquation end a negative coafl'!c1ant in cap! tal 

constrainta. 

4.603 Dairy enterpr!ae. 

Anlllla! leaoplnq 1n fa1'lll famiUes Ie ubiquitous. 

1J1tll the intzodlctien II!' crosabred co,.. in the feno 

..... nalilY. dairy taratinq 1 .. baing changed I'roID a IIay of 

1i fa to one or I'arll business anterprlae. 

The decia "'na regarding _at breed and ""at 

typa or an1 .. al to lea"" and at ""at price the farmer 
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should look for .. rketinQ mllk or anima Ie is v .... y 

crucial In the ueka of' Blltlpurpos. dairy anl .... la. 

Four groups of ..,1"",la .... 1'8 identil'lad on 

functional baala sa 1'011 CUa: 

CrougH Anl ... la kept for ""II' .. Uk production. that 

Is. 365 days the milCh animal competed for 

t~. farm resources ..,ith other farm activities. 

G1'Q!lp 2: Ani .. als kapt for .. 11k production and bovina 

119rkatlng. Thia ... ana that these animals 

....... a "apt I'D" leas than 365 day. on the farm. 

C1'5l/Q 3. Dry animals OoIhlch ... are dlspolled 01'1' during 

the yesI' undar etudy. 

Croup 4: Yaung stock above nne vaer upto praonent 

".lrar IItat;la. 

"lIk salling In all t"a three e.GlIOns. n .... "ly. 

"harl'. rab! and aummer, adds to th" capital avallab1l1ty 

within the farm. Seperata activities for co ... milk and 

buffalo milk 8ell1nq In three seasons uore conaldered. 

These activitias are linked ... lth milking animals of 

eaCh category. 

4.6.5 COClllJA productlan. 

"",lberry growing and sllk-warm rearing ... are 

far., ectlvJ.tlas undart."., by a large nunbar of the ferm 

families or .11 categor 188 in til s dist.rict. 
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lhrBBverietlea of wcoons usually produced 

formed three separate actIvities. 1hey yOre, snI&11 or 

loCal var1ety. I3sdlum variety. large or b1voltln var1ety. 

Th"so act iv iti .. s had pcsit ivo land. labour and capital 

coefficients. 

4.6.6 Added activiti .... 

Aost Dr t~G farm~rs ~ira human labDur. 

bullock labour or borr"", capitAl et on" tillle or the 

other to supplement tIle limited resources evaUable uith 

t"om for productive activities. To what extent the 

former Qan "Ire labour or borrou "oney end at uhet rat .. 

"c· can effDrd to pay the interest on borroued capital 

ie useful information far e><p1ainln~ the opt1"",,, farm 

plan for .. aoh category "r rer", e!tUat! an, flenca labour 

hl1"1ng, bullock pelr .,irina and capHal borrouing wers 

added 1n the modsl as detailed below, 

4.6.7 Lebour hiring actiVities. 

In all. throe labour !tiring act,{vltf.1!G ware 

Incorpor3ted In the modsl, Tt,ey were k.,,,rlf psrlDd I 

(July) rab! period I (Novatlbsr>. su .... er period I (March) o. 

Labour ~lrlnq activities upre incorporated 1~ aany 

earlier studies also to fill the shortfall of famUy 

labour dUring sowing and harvesting time (J""1 and 

Kehlm. 1963, Rallannt 1966, Singh. '\l66~ Ilttavan and 

Jan1, 1961, 511'0111 and Gangwer, 1968; Kahlan ~ .!I!.,19'15 

Sidhu.d ..vl •• 19'15; 0" ..... "" and Keltl"n, 1977, I'InIthyunJaya 
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and Sirohi. 1919, Siroh! J!i .!il •• 19aO, Cill, 19a1; 

HandlqUD, 1981; Saini, 1982). 

4.6.8 Bulloc~ hiring activities. 

To supplement t~ .. bull ock labour during peak 

period ... three bull"e~ hiring eetivltie8 ",ere used, 

namely, kf'Iarlf period 1 (July). Reb! period 1 (Nov emb Dr) 

and au .... ar pariod 1 (i'larc'l). 

4.6.9 Cepit .. l borraL/in" activit Ie. 

Thr .... capital borroying act!" it!"", n .... e1y. 

kherif cePital, rebi capital ano Bummer caPital wera 

used to supply additional capital for ",orklnq expenoes 

of Qrcps end other farm activities. 1hls method has 

been adapted by sev .. ral ott,er ...,rkere In to,e peat 

(Gangwer, 1966; 51ng", 1966; 5irohi and Canguer, 1966; 

Kat'llen mo .a!., 1975; Sir.",! .!I! Ji!.., 1980; Gill, 19811 

Handiqut>, 19B1; Salnl, 19B2). 

Regi atreu buylnQ activity. 

farmlJrs utili za t"a byproduct!! of rood grains, 

suet, ,,8 r ag1 strall, peddy stroll and maize kedbi fo r 

faading tl,e cattle and buff"lo and drau9ht animals. ] t 

is tt,,, general practice In Sangalors district t"at ,""stly 

rag1 strew is purc"aoed a8 and ""an tl1e stack of gretn 

byproducta gets e""au8ted. Hance in the plan, rag! 

atrBtJ buyina ....... included aa an activity. 
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~an.f .... acttvttias. 

To obtain fuller utilization or working 

c8Pltel. t"e capital transfer acUvlt1 ... were incorpo­

rated 1n ttJe ""'del (5ido,u .!I! ,gl •• 19'15r 51n"". 197B; 

Reddy. 1979, GIll, 19B1; Hand1<1"e. 1981; Sainl. 1982). 

T,,", .. the exCess of kl1srlf capitol ...... fllBda available 

in rab! and t'lat or reb! capital to su ..... r and "u18mer 

capitnl to proPit sQUat ion by t .. reo transfer activities. 

4.7 ID[IITInC~TI(l\! crt CcrjSTRA INTS OR RtSTRICTI(I\IS 

II'P OSEO ON THE: .ARM PLAt-1 _ lAHO 

Irrigated snd unirri1ated land which .. ers 

a1 t>t9l' owned or rented in. !lIl"ing the three agrlcul~ral 

seasons ware taken as maxi"" .. 1'01' the year. Ranted out 

and land under trees and problem lands "are excluded 

from apIOrated land available for ttJs SaaSon. Thus mwr 

lend conetreints viz. ko,arif trrigated, khat'1f unirrlg_ 
M-! 

ted, rebi 11'1' !gated and IlUmmer irrigated lands wore 

included 1n t'le modal. Synbol1celly, the constraint 

9~atlGn 18 expressed as. 

A1gjf - land for It" crop of gth varlaty in jth 

aeason on fth farm 

M-! Since t"e study eree Is .... Uy .unocropped, tl" .... 
16 no z-abi or .u ... or unlrrigated lend. 
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Xigj , - area under i til crap of gth variety In 

jth land of ,th fer .. 

A'ljf - land coefficient for 1th asricultul'a 

activity in Jth aeaeon an fth farm 

S'lf - aree under 'Ith aerlcultura activIty on 

fttl farm 

AJp - eroa available in jth typo of lend on fth 

far .. 

i • 1 to n. j - 1 to 4; 1 •• to 3; 9 - 1 to 2; 

I' -11:04 

4.9 LA9!!UR 

Different aes.lIOna hova different potential'; 

in labour IIIIploymant. 80 "lao differant enterprises. 

Sinee dairy and aarleult""a enturprisa al .. nead .labDur 

througl'lout the year. the anUra year uea divided into 

eix periods. Six periods uare kept DB six canatrainta -

kharH period I (BUly) and period II (Aug./Septed>er and 

October) rebi perIod I (N""cmber) and perIod II (Oecenober 

January and F"J>ruary). au ..... r peUod I (~arclt) and 

perIod II (Aprll. !'lay and June). 

To knou the availability of iebour ·input. 

f .... ily med>ers partIcIpation in th .. sa thrasprDductf.on 

actIvities neMly crap ... Uk and CDC""". ""re taken frDm 

the "ecorded data. AcoordIngly, the average aVailability 

"ere generated as par type of farming fDrtha year and 
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.01' all t'lE' three activities. =Cp, dairy and 

aer1cul ture, labour caet'flclanta 1491'a In tar .... or "clul t 

male units ""tell were worked out on the besis of t"e pr"lIei-
1i!J/ 

ling wage rate. TIle equation for labour constraint is n8 

follolols. 

ldhore. 

l\j'f 

L h 
j 

Lj If 

i .. 1 

gD 1 

.......... (iv) 

Labour coefficient for tt~ crop or gth variety 

in J' period on fth farm 

1"",,1 Of ith crap acttvity of gth variety in 

J ft" " .. rlod of fth fsrm 

labour coefficient for kth dairY activity In 

j 't" perIod on ft~ farm 

# l""el of kth deiry '!ctivtty of J'th period 
an ft .. farm 

D labnur coefficient for lth as~lculture 
activity in j·t .. perIod of fth farm 

• lauBl of It" aericulture ect1ll1t.y in J'th 
season on rth 'a~m 

• labour "Iring co"fficient in j'th perIod 

.. labour availeble in j'th period on fth farm 

to n-• k .. 1 to 12; 1 ... to 3; j' D 1 to 6; 

to 2-• 1'- 1 to 4 

T"" retio for convertion uara 0.66 mala equivalent 
I'DI.' one adUlt fellale labour and 0.5 fol' mala c"Ud 
labour. 
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4.9 BULLDCK LABOUR 

As was 1:1\>" Caaa ulth human labou", lII1ailabUi ty 

01' bullae'" pairs !'or draught p01.lBr VaB B conatreJ.n1ng 

I'acto" for th .. tl_ly far .. operations. Pare1lal to the 

hUMan labour constraints. bullae'" lebour oonatraints alBa 

had a six periods. Th" aquation 'or bull eel: lab our 

canetraints is of tile follouln'l fOl'm. 

""-ere .. 

BigJ'f - Bulloe\< labOur ODaff"lclent for 1 th crop of 

9th varIety In j' period en ,th farm. 

x
19J

' f - laval of i th crop activity QI' gth va>: laty. 

In J'th perIod on ,th farm 

81J ., - bullae'" labour coe"iclent for 1th aericul­

tora activIty In J'th period on ,th f ..... 

SiJ'f - ll111el of 1th Bericulture activity in j't" 

parlad on fth ferm 

Bj h _ bullae" labour ..,efflclent for hired bullocice 

In J 'th parlod 

B 'I' j - bullcck labour avaIlable In j'th p .... lod 

an ,th 'GrIll 
i - 1 to nJ g. 1 to 2; J' - , to 6; 

I - 1 to 3; , • 1 to 4 
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CAPITAL 

Caplt..l !lansrstad, mobilized and channalized 

are th. tllr ... illlp""tant pIIases in ut111zstion "" tMa 

crucial fac~r of production. Alm .... t ,,11 tlte r"search 

findings undsrl1nsd tile scarcity of cepital as t.1I" alngle 

major limiting 'actor In the dauelopnmntsl activltios of 

f2rm1ng ca ........ 1ty. 

Tile capital coefficient 1'111' crap mativi ties 

Were generated by taking into account. (1) axpansaa on 

land preparation. on sued and ita t1'8atmant;. (2) cost of 

1'_ yard lII8J1lJre8 ..,d f'srtUiz&rsl (3) exPenditura on 

plant. protection .. t.erlsla, (4) nr1gstlon and contract 

cI1ar9.""J (5) ""arges on hired Il1pl"",ente; (6) annual 

repair Qt,argaa on i..,l .... ant and .... chin ... y. and (7) hlra 

charg .... of cart atc. for amrketing the preduce. 

Far dairy activities the it_ Included in 

til. voriabla coats were: (1) axe"nass on purchasad ' ... da 

and fodde .. I (2) vst ..... lnary ""arges on curatha and 

pr""ant1I1B db ......... ' (3) al'ttriaial lna ... 1netion •• "vics 

charges; (4) int.arsst on valus af' cattle-shed and building 

(5) inter ... " Dn value 01' ani ... 1.; (6) depr"l:letion on ani ... l 

and c.tU ........ ed. and (1) atll ..... 1acel1eneo .... chargee like 

miner repalra atca~a. 

For IIDcoon prowcUon aCtivities the cepital 

coerflc1unt. conU.tad Dr; (1) _t ot' cultiVating 

... ulb .... ry leau .... ' (2 J aarpandlture on pUl'ch_ad 1 .. "., 
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(3) aoo value; (II) hired chargaa far er;u1p....,t. and 

(5) annual repair aT replaOfllllant 01' equipaoant. 

The ather actIvities, namaly selling activi­

ties had qar~et value/unit of activity aD capit.l 

coeffIcient. 

availability 

"egBt!V" (-) 

Sl~ca aelling activitiea adde~ capital 

in tho corresponding season they had 
( 

sign end~buYing actIvities, hired labour 

marges ..... d past tl~" 8ign ,,1th corra8\l·onding mar~at 

prl cs ... cap Ual coafric lenta. 

Syabol1cally th" constraint cOUld be 

expressed as follows. 

h 
C19J"f X19j", .. C~j"f 0kJ"f .. CiJ .. , 'Jjlt, .. C Lj" .. 

·h b b b· b b 
CIl j " .. CRSj " .. CRj" + CPj " + ceM j " _ Cj " _ C~j • 

cp
S

j "- CM"/ - CCI'Ilj ''- CB~j' .. Tt L CJ "f •••• (VI) 

Uf'a8l"e, 

C19j "f" cBllite1 coefrlciant for ith crop of gth 

variety In J" ........ on on ,ttl rerm 

Xigj "I' - level or i th crop activity of gth variety 

1n j"t" 88S80n on rtf, farm 

Ckj"r - capitsl coefficient for·~th dslry·sctivlty 

In j"tll .""aon on rth , ...... 

level of kth deiry activity 1n j" 8Sa80n 

an , th farra 

C~j.f .. capital coefficient far 1:th aarieultur. 

activity in J "til 8s.aan on ,th farm 
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levsl of 'ith sGriculture actiY! ty in j "t" 

Bsason on l' til farm 

CLh
j .... capital caefficiant for labour hiring activity 

h 
eB j" .. in J at" BeeBon 

capital coefficient for bullock "trinn activity 

in j -th sedan 

CRs" j" a capital coefficient for rag! atrew buying acti­

lIity In j "t" sa""on 

elf j" a capital coefficient for reg! buying acttll ity 

in j at" season 

£l'b jR .. capital coefficient for paddy buying actillity 

1n j "tI-\ SesSO" 

ecrP J" D capital coafficient fDr co.., milk buyinq activi­

Uea in j "10" s .... son 

r!'j.. .. capital coefficient for cepital borroulng 

activities in J"tI1 aaaBon 
S 

CR j" 

s 
CP j" 

capital coefficient for ragi IIBlling activity 

in J "t" "eason 

capital coefficient for paddy sslling activity 

in j "th 8 eason 

CM
S
j " .. capital coefflcl""t for "aize selling activity 

in j .. tIl season 

CCI'ISj" a ca>pltal coefficiont for co\,) mill< &el11ng activity 

in JOt" aaason 

CBI'I
S
j 0 - capital coef1'ic1..,t for buffelo milk 8alling 

activity in j"t" aaeaDn 

Tt .. capital coefficient l'or th trane!'. activity 
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i - 1 tp n; 9 .. 1 to 2: j- .. 1 to 31 k - , to 12: 

! .. 1 to 3; ,. 1 to 4 

4.11 SPACE roo DAIRY /!!iIPlALS 

Invest"",nt on ""ttl&-shed consUtuted sizeable 

proportion of t"s totel investment, the moJor proportion 

baing tho dairy animal. Both !'I'om t"p pOInt of IIi ew of 

inllestment and spacs, thie constraint ya. imposed for 

limiting the "lCPansion or dairy enterprise (Kalt the, 198(1) •. 

Space for o",*, typ .. of anillal u... allotted .. cc .... ding tD 
Zfl/ 

ani_l unita (Patel. 1981). 

Spacs cORstraint &Guation ie: 

••••• (lIii) 

I.h ...... , 

2§./ 

Skf - apace coefficient for k th dairy activity 

on r t" rei' .. 

Ok!' - levo1 of k th dairy aettv! ty on the f th 

!'al'<!! 

Sf - total apace aVailable on r th farm 

(lIqUE a motr a) 

CrOSsbred .. 11011 anl .... 1 - 1.40 
leeal mllo" animel .. hDIl 
I'Illch buffalc .. ,.l!S 
Helfer • 0.15 
Ycungatock IIOra than 
aix lIII)m:he .. 0.50 
Voungatock lase than 
a1" montha .. 0.33 
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MIl'! IF!UM Rt!)\.! IAEI'IENT 

rood-grain,. such"" ragi. paddy and aBize end 

milk and by prodUcts like regl-stl.'au. peddy-au .......... he 

khad.lby. and grain fodder suCh .... napier were 'considered 

bot~ f~r r"r .. n.eeds and .... rkat "ala. LIhUe foodgrainB 

and milk uQre conatrslnad to e deFinite minimum lavel, 

foddar USB kept US dare tt,sn or equal to zero. 

<1.13 RESTRICT! IT! ON NUI'IBER OF VOJrlG STOCK 

To 8I1aure "",ra of adult .. nllMls then young 

stock in the optimum plan, rastrictiOnH uors imposed an 

numbor or adult CDYS and nuAber of adult buffalo,"" as 

mora than or aquel to zero. Adult anlmal "ad posl Uve 

coerficlent (-+,) and young stock "ad negativa c"afflclen,t 

(-1) • 

PREPARAT100 Df' lIlPUT-DUTPUT Ca:rflClENTS . 

"PIe "ctual quantlt1en Df v .. rioue inputs 

ro"uired for g1'Oll1no d1tteront C1'<l,,8 end r31s1ng diffarant 

on1m.ls u'''''' used a. it'lput coefficients. Input coeffi­

cients .. ,,1'0 ""'""utad "tt" reapsct to land. lab""", bullo"" 

labour. veriabla cast and fodder ror animals. 

"PI" output coefficients rarer rod to the per 

uni t returns to fbed farll resourc ... obtained from sri 

activity. lhes" .... re derived by lIultlplylng the tlltsl 

output (b oth .... 1n and bypro<iJcte) by ita prica and 

deducting t"e op .. aUng co.ts incurred on ita prowctlon. 

T"e InpUt-output coa"lchnta of crops at .... ..,_ ... ded 
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lllv&! or technology ",a8 obtained f1'oll Olll> .... t .. ent of 

EconOmiCS. Un1ve1'lIlty of /lgt'icultUl'III Selmc .. 

S,,"g .. lora. fer dairy ""terpr18e. the raco ........ ded level 

""e prepared by taking l .. ".t coat retlDn as mentioned 

elaa ",here (3.16." and .",8 finalized 1n consultetion 

",ito. Scientists of' flatland Dairy Rass .... c" Institute_ 

08ngalore. 

4.15 I'R ICES 

'Il1a .. vsrage merket prices Df products and 

inputs received end paid .. aspsctlltaly by the reSpondents 

",urs usad in tlls study. 

4.,6 OC VEL DI' 1!:!!L 1£01 IHlL DCl CAL I'lA TR ICt s 

Yn the present 8tudY. !;uo sats of matrices 

.. ere dll"eIOped. Dns. at t.,. existing leval of' tachnology 

ba"ad on t"" data ""Uected f'~ .. the sample f'armsend 

the other .. t raco .... anded Ie val or taclmolOQY. for crop 

lIcUYlt las tile pac1<agB of' recolll1ll8ndatlons or Unlu .... s1ty 

of' Agricultural S.,iences. Hebbal. BangBlore .. a8 ralied 

UP~Dn. F"or dairy act1vlti .. ~. the illljlroued technology at 

field level consisted of' crossbred cou or upgraded 

bUffalo Y~i~ are fed economically covering nutrltional 

raquirement. Since thtB Infor~tiDn was not readily 

available. least coat ration ",ea formulated. 



4.17 LINEAR PRIX:RAI'II'IING TEDlIUClJE I'm LEAST-COS! 

FECD INC !IF" DA tRy AN lI'IAL§ 

rsed has been canslst .. Uy obBllrlted lIB the 

most significant factor Influancinq m11k yield (Jacob 

~ .!!.l., 1971 f Aul Ji.t JI!., 1974; end Petel !!l JI1.. 1976 

""d Gangadharan, 1978). Furthermora, fead cast being 

.... jor i tam in th .. Ctlat or mill< production (Pensil .Ii! ,Bl., 

1961f Puri and Sinlj!. 1964; Ram Jd JI1 •• 1976; and 

p"tel .!It .ill., 1976), I'ormulation "I' economic f""ding 

achad.Jles fa .. dairy anilDala ie of utmost .t.""ortance to 

tile fermer. 

Seleotion 0' an optimum f .... d .. l)<l:U~e far th e 

.. If"t, enl .... h envisages Ctlne1der.tiOn of several nutl'1-

tiona1 constraints. T~e feeds and fadder prOVided to 

th" animo 1. h."s to be such tltet they .... at the nutri ti anal 

r&qUir .... ""!;. apsc1l'is<l In terma of d!geaUble crude protein 

(DCi') dry otter (OM) "",teboUzabIe anH1"gy (ME). calcium 

{Cal and phcepltaraus (p) stoatr.. Furthar~ Rctual feeds 

and quanti ties to be red ulll depend on tlte!r ""sllability 

in tt,a local market in different seaaons and an thal.r 

pslatebill ty. Prtcos of 'eed Ingredients add anotlter 

di .. ane ion to th_ I' atlon 'Drmulati on problan. 

Th_ m .. jor nutriant ""sel !'icatlons for eaclt 

productive class IIr bDvina papulaUon era b ...... lin the 

aUk prDduction, bDdy ... ight 0' the 111111184 fat. content 

of ths .. Uk, .. nd physiOloqlcsl at .. tUB of tits ani .... l. 
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for prep.ring the linear prograll"dng modal, 

tt;e follDuing type of infor",,,tlon ... ere considared, 

,. l'nl'or .... Uon on the level of m11k prowction of 

deiry cowJbuffelo In each typ" of farm 

2. The average body ... eight of the an1mal 

3. Average fat content of .. 11k 

4. The Ust of availeble feeds in t". locality "it" 

thetr nutriont ava1lab ili ty end corraaponding 

pric." 

5. Spocification of intake of digasUble crude protein 

(OCP) mat_bol1zable anergy (rE), calcium (Ce), 

phcap"orous (p) and dry ... tter· (01'1) in t"" ration 

6. Specification of' maximufli voluntary intake of" roughage. 

Specification of t"e l'Iodel. 

The cost .. inim1zstlon model usad in this etudy 

can be briefly st.ted a8' 

Minimize 

n 
c • • ••••• viii .,.., 

c .. Cost of feed metarlal. 

r .. IlUBnt1ty Iff oth fead .... tarls1 
0 

p .. price par unit of ot .. feed ....terla1 
0 

n .. nuaber of hed a"ter io Is included In t"" 
plen 



9B 

SUbject tc 
n 

"'" ·,0 f 1- ", """- 0 
• ........ (ix) 

0=1 

n 
~ 8 20 fo ~ "2 [Jm1 

• ..... • (x) 

n 

~ '"30 '0 ~~ • ••••• (xi) 
[]a1 

n 

~ 840 
, ?- "4 0 

......... (xii) 
0., 

n 

>- "SO f ::>&s " 
....... • (dil) 

0-, 

• • • •• .. (xiv) 

• • • • • • 

and the non-nagativtty conatraints 

•••••••• F'n ~, 0 

Where 

N, .. Dry matter 

N2 .. 01qsBtibln crude prot8in 

113 -.."tabu 11 zab 1" anergy 

r~4 .. calcium 

Ns - phospharoua 

'3 .. Mulberry Ie.' .t.ll< 

'6 .. M81z8 I<hadbl 
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feeds end r<ldder conaldered 1n tha le .. t .... <lS1'. 

raUon. 

Though thare were wlde range of' f<J<'da and 

fDdder red tD the bovine populatlDn, only major feedS 

and fodd .. " ""aHah Ie in the lIII'ee and fed to .,.,1.,0118 

were cDneid .... ed for developing the leeat-cast-faed 

plans. 

4.18 OE:VE:I.CPMEIIT or OPTIMAL PLANS 

'ilia follDtllng alx typ .. of uptl_ plans u .... & 

fOl'lIIUlated un""" Madel I IJhare risk in rill''' activiti .... 

...... ....su .. ed to ba neutral. 

Phn 1 - Existing tachnology - crop and dairy antarprUa 

Plan 2 - Exhtlng tec'1nalcgy - crop, dairy and seri­

culture enterpriso 

. +'ec'1nology - at'QI! al ana 

Plan 4 - Improved technol09Y - crop and daUy 

Plan 5 - I'mprovClCl technology - cr-oP. dairy and 

vegstable crop 

Plan 6 - Improved t"c'lnolcgy - crop, dairy, uegatabl .. 

crDP and sericulture enterpriSe. 

4.19 MEASURES Of INSTilS Ibn! IN fARI'! tcm!!!, 

Br<lSdar under"tanding of r1sk efficient aptlaum 

t_ plana could be pOllslbla if only tits natura and _rce 

01' valeb111ty in 9rD88 magln ara brought 1n for inter­

pretation. 



100 

lnstabillty In croP production. 

Earlier studiaa concentrsted on single f .. ctor 

to """lein t"'" instability In f'erm econo .. y. Some or the .. 

wera (1) varIability in poat-harvest prlcas (Kanlon, 1964); 

(2) variability In yIeld (r~t6. Uyea, '964); (3) varIa­

bility In rainfall (Malya, PaUl, 1964); (4) variability 

In area and yield Intorectlon (lIaz811, 1982); (5) intro­

duct ion or imprnved te""nology (Sltekuntle l'Ial'ors, 1981). 

In tha prltsen" study, lnshbUl ty in rar. 

eccnomy waB measurad by working out coerficient or 

var letlon In es"" one of the ractors, oUch as arsa, 

yIeld"'".. or )'1 ald/anI .... l; prlcaa· or Itt'Oduc. snd the 

extent or correlation betw .... n area end yield; erea and . 

price; and. yield end prIce and rinally correlatIon 

b"twaan dl rrarant type .. 0 f fer .. enterprises. The f .... mula 

used for working out CoeffiCient of varlaUon in the 

d1aturblng factors ura. -

lJhore,. 

SO 
ev • -1DO • •••• it 

SO = p! - ~ )£ 
-~ . .. . . . 

n-1 

til - Coaf'iciant of uot"iatlon 

50 • standard devlation 

(",,1) 

(xVii) 

Xi .. 1 tit obaeru.t:1on 1n t"" till. aariee dat .. 

atarUng fro .. 1969 to ,9'19 



-It - "",an of t"" time ser les obaervatiDns 

n u nunbBl:' or YGaS"s. 

To depict the extent of fluctuation grapltically 

tor eoc" enterprise v.riabll1 ty I"d .. ", ta1<ing mean of' 

each item, namely yield per hectare, erea under crj' 
. 11 

price of produce, cost of pro .... otion l'lurhGctare, and 

gross return per "ectere .... 1 DO, graphs \191'" preaanted 

uelnq ordinary leaat square method trend far gross margin 

per ""ctare ""'iii fitted. The trend equation was of t"" 

form:: 

Zt ... 8 + bl: + 8 t 

Llhere, 

Zt ... danotes d"l'lendent variable 

t .. time 

8 t ... random rsaiduel.d.tl1 ZS1'O ...... n and v .... iance 
,:(2 

Inst.,ility in dairy anterprls8 •. 

far dairy activities, s r"U.,l .. tim" 8 .... 10s 

information on ml1~ production In t"o district uaD not 

availabl@ from any source. Therefor", estimation of 

mUle production ... 0" "ttomptod. 

c ... t 0 f prort.Jction p .... hactara or per unit of 
activity .. as calculst"d by daflal:1nq currant cost 
of prodlctian flgurs (1919) by Car1.'es.,ondtng price 
index nuabar (Source: Agricultural Situation in 
I"dia. Val.32. No.6. paq. 189). 



4.19.3 Estl.atiDn Df m11k productiDn. 

NJnber 

of .111"" 

For t"e ""tl matiDn of m11k pr~it1on 

animals uare needed. The formula for 

calculation of groutl1 rata In .. Uc" ani .... l.G is as foUOI.Ied 

P P (1 ~ r )n 
3 - 2 7 100 

Idhure P l' P 2 and P3 lIere census datelle mUch ani .. al of 

1966. 1972 and 1977 respectively for each taluke. 

r D rate of grout" 

n - nurrtlC' of yoara betusen two consecutive censull 

n blfurcetion uas .... d .. 1n the nuraber of caus 

aD estimated fro .. 1969 to 1979. as local caus and 

crasabred cows, balled an t"a interi .. survey report or 

intenBive cattle davel"PIIIBnt proj"ct 1n Ben'lelore 

district. '!hus number of lDcal COUB. crCJBsbred COIJB 

and buffal"ee far .... d tho base for calculation of .. 11k 

pr oriJ ction. 

Since seqUential information regarding tha 

productivity per 11111"" anllDOl "'ss not avallab1e, resultll 

of the date pertainlftQ to elg"t talukas Covering 51 

s8mp1u villag .... wra taken for celculaU"., of .. 11k 

7Jl.! Same.akara, fl. (19'18) Ecanamlc snd I'Iana91!111snt or 
Public Utll1U ... paga 173. PTt BOi>ka Ca., 
Bangelar". 
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production. Datslls ;,bout .. Uk preduction of mUc" 

animals (telukaui8~) are oiven In appendix I Variance 

and standard error of the estimates or .. Uk production 

ror 

and 

eac~ type of milc~ BniOQ~cra99bred 

burfalo) "ere calculated. 

Gross margin per animal. 

cau, locel eou 

By attac'1ing time ."rlGs data of prIce of 

",ille to the total milk proweUon a!' t"e district !'rom 

1969 to 1979 gross income per CDU or per bUffalo uas 

calculatod. T'118 1n t.urn, LlSB corrected to gross margin 

by deducting cost of mUk production per animal from gross 

income. 

Coefficient o·f uarietion for gross margin 

per animal and trend value for the QI"09S margin per 

enimal uere celculated aa .... nti""od barore under crep 

actiuity (aquation (xui» 

Cocoon production. 

In t"" district cocoon production alBa consti­

tuted one of t'le maj or farm sctlvitiee or the farmers. 

'lhe total prociJctl_ or cocoons and t>,e prics per I(g of' 

cocoons net return pear hectare of cocoon production yare 

obtainod frail stllte Soriculture Department. T"" .... timation 

procedure utl11zod the results of semple surVSy fDr 

2,2/ Coc"ren. lJUl1am G. (1917). Sampling Technique. 
lJilly Eastern Ltd., NAu DeIhl. lJog" 95. 
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estimatinn t"e coat of production pElr hectare of cocoons 
. 3U/ 

end standard estimation for knOUing yield of mulberry 

leaves from one hectare of irrlgatQd land. 

COefficient Df variation and trend lIalues 

for gross margin/hoctare of cocoons production .. ere 

calculated as mentioned under crop activity. 

(equation xvi) 

Inter-relationship bet .. een factore conducive 

to instability 1n farm economy. 

TI1e nature of Instebili ty uas f\lrther 

anelysed by assBssing the interrelationship betueGn 

t"" contributory or dieturblng factors au"" .... Yield/. 

he., area under crDP. prices. net return of otller 

ente~prlse. Karl Paarlan's correlation cnefflcient YeS 

worked out to bring out the crops or enterprise'rela­

tionships 1n tl1e dlatrict. 

R 15K EFrICIENT FARM PbArlS - !'IIDEL II !MIlTAIl 

I'l00EL) 

The risk efficient prDduction plane \Jere 

doveloped by using MOTAD .. "del aa d .... eribed belau' 

M1ni.,ize 

Zo -
---------.----.---------------------

Shy .... "le, I'I.B. (1979), 'S11k .. om re.er1ng'-Tralnlng 
on l'Iodorn Agrlculturel T.c,,"ol09Y for ~grlcultur81 
field Officers of Un10n !lank 01' Indi" - University 
of Agriculturel SCianee, Habbal, Bengalore. 



Sub.iect to 

~I 

n 
:E ( t;.1 - g1) Xl + 

i-1 

n 
~ 

i-1 

Sl+Yh >0 

Por all " .. (1 to 5) 

( A tekes the mexi ..... '" Peaslb Ie return) 
;ul 

Z a Su", of t~e absolute valu"s Df tho negative o 
of' t"'e gross income Qr v8'1'ious enterp1" isB8 

from their trend values. 

'1i1 .. Absolute "alud of the negative total groes 

income deviation in the" til year 1'rom t.., .. 
trends (11 .. 1 to 11) 

!i,i .. Cross ""'1'<;l1n of tile it" crop in tha..,th year 

9 i - Trend value of the gr<IGn margin of' t;."e itt, 

crop activity 

1101.1, R.B. and P.B.R. Hazell (,969). Use of qUadratic 
programmlng 1n rarm PlanniftQ under uncertelnty. 
Oepartment of' 119ri. teon","i" •• A.E. n.,secrct1 25D 
COI.'rIall Unlverelty. 
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Xi .. level of it!> crop activity 

"k .. Cross .. argin of kth dairy octivity in tha 

hth yo"r 

.. Trend v"lue of the g~as _!lin 01' t"o leth 

dairy activity. 

Dk .. l .... el of kt" dairy actllli ty 

t"l .. gme" mergin. of 1 tIT 0"ric,,1tu1'8 "et!v lty 

In th" hth 1'001' 

91 .. trand value of tlte 91'09$ marg1n or the 1 th 

s= lQJ ltul'''' activ 1t;y 

51 .. level of Ith serlculture activity 

1'1 .. grn.SB margin coefficient of Ith crop act ivItI' 

flc .. graas margin coefflcl .... t of kt!> dairy activity , 
1 

.. gross margin e.,,,fflci ent 0 f Ith aericultura 

acUvity 

.. total gross margin 

S .. nud:l,,1' 0 I' tim sel'les ob"eI'Il "Uon 

n .. nu"'er of activitl • 

III .. nudlar or rp.aourca restriction 

The ""ristion in tits tot"l gross .... rgin ( >. ) 
"' .... examined by computing the coefflc! ent of v .... iation 

uaing the folla",ing faomulaef 

cv 

Sl) 

so 
.. CrDse margin 100 

.. --1l...!.. 1/2 
(~) an<! 
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""'are 

tv .. c.,offich"t or vD~1at1on of the 91'''~''' .... t'gln 

SO '" Standard dl!\liat.ion from gross .... rgin 

2" - 1/a1ue of tho objective function 

5 .. nutlber of tlma sarios obnervst.lon 

TT - 22/7 

4.21 OI'TII'IJR PLANS lIlIIOER '''DEL II 

Risk efficient optimum farm plans uere as 

follolJs: 

Plan 1 Rlok efficient fer .. plan for ct'Gp and d .. iry under 

existing technology. 

Plen B Risk efficient farm plan for.crop dairy and 

sericulture under uxiatinq technology 

Plan 9 Risk efficient farm plan for crop alone under 

imprDlled technology 

Plan 10 Risl< efficient 'arm plan for crop and dairy under 

improved technology 

Plen 11 Risl< efficient farm plan for crop, datty, vegetable 

crop and aericulturo activ ities undor improved 

t Bchn 01 ogy. 

1.22 DATA A~!AL V5 Ili. 

Computer analysis uaS carried out uith tl,e 

help of cOmputer 0"c-10 at Indian In .. tituto 01' Scianc", 

Bangal"" e. 



CHAPTER - 5 

CJRRtNT STATUS Of fARMING 



CURR(NT STAlUS Of" f"ARI'lIltC 

Since threE! decades rural .... ea 01" BangslDl.'B 

district haa bean undergoing rediae1 changes due to 

various Gcon"",lc, 90cIo1cgIcal, political end Institu­

tional factora lItie .. Itave slmultantlOusly interacted to 

exert consldarl!lble influence on the fermers' decision 

.... klnQ process. AvnUabl .. information euggests that 

far .... r .. ' decisions vsrv due to the ver latinn 1n tlte 

r .... ourc .. endo ..... ents. It "as bdln observed that vsrious 

constrelnts encountered by the fa"mars, nor .. ally atam 

fro .. t"8 dl fferent!';1 and""' .... nt Of farm resources 

whlc"l. inturn, dictate the pattern 0.1" lnvastJOant In a 

particular enterprise. t>, ... efor ... the information on 

pre~aillnry resourcm structure and investment pattern 

1e nBadad to addr""R policy hauss, involvin!l tha 

provlaien of' physical. Unanc1Bl and social ati11lfJlsnt 

to the farming colllllUnity. Keeping tlJ!a in vieu. an 

attl!lllljlt "8S boen "",de here to ""elYsa eollle of til .. 

basic ""aractaristics of to, .. s .... ple villages .... d far .. 

householdll t",,1: ntay "ave e profound intluence on oroduc­

t10n end IIIBrkeUnq dechlo"" snd on profltebl11ty of 

farlll production. 

5.1 OESCRIpTI!!1 Of' SAnPl( VILlAGE:i 

111 .. pr .... ant atudy rlOvera S1 vl1lagG8 of 

Sange10rB dietrict. tit .. location of the villegas 



=--= OS_ttut boundey 
000 Taluk bound.1V 
EZa Bangalo~. olty 
• Salaotllll village 



selected era given In t>le .... .,hile the"- of the 

eeleated vl118g ... ere giv.., In Appandl)( 1%. 

Of the 51 vll1ag!l8, 20 "r& the h .. ad~art ...... 

of' village panchsyata. All the v111agae ...... ca"nectad 

..,lth grain .... rkete u1 th s distance rang ing f'l:o .. ona 

kilOmetre to 34 kllOlll9tres. rurth ..... 43 v!lleges are 

dirsctly unoor .. Uk p .... ducer's cooperative socl"U"s 

f'or marketing of milk wh11a only t..,o v111ages halle the 

centres of regulated .. arket rar cooo~. 

the ... jor eources of irrigation in the 

sebeted villeges ere tanles end .. ells. "CUellar. tuelva 

vl11agas baua CInly tenlcs for Irrigation purposes while 

eleven villages have only .. ella. The r .... t of t"a 

e.teet.ed vUlegas have botfl tanlcs and vella for irrigation. 

r"a mejar aoU typea In t .. " selected vUlages ara .. ad 

send)!' and bleak rad _Ix "aU. 

In o .. der to ax ... ln. the Dccupatlon.l dl.tri­

but1an of far .. ,""ueehelds, in ·t"6 eelectad 1I1118g8a, 

data of sll the h_ .... old ..... re anal)lliled and are. 

presented in T."l. 5.1. 

It 18 avid"nt fro .. Tabla 5.1 that the .. In 

occupation for Dast of the fermers in the salccted 

villages of t~e district US8 agriculture constituting 

about 62 pIn'. cant of the total households. Agricultural 

labcur class rankac! aecond "'lei! depended Dn wall" 

a .... n1n9 88 thaiS" pS"i ...... y Dccupation accounting ,OS" 
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T-'>1e 5 4 H Occupatltlnal 01at:l'1tn.tttan or H ..... ahalds 
In ae1ected villag .... 

51. na... of Nunl>er af' PGI'Qentaga to 
No. """ upa Uan houashoJida totel haueaholda 

,. Agriculturs 3831 61,.g9 

2. au .. in .... 15'1 2055 

3. Oairying 148 2.39 

4. Service 340 5.50 

s. A~U .. en 96 1055 

6. A~lcultur81 labour BS'1 14.35 

7. Other oCCUpation 721 11.6'1 

total 61BO 100 
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about 14 p .... Clint of ths totel Itcu .. al>olde. Interes­

tingly, only about 2 per cant Dr t.1t .. \I!lleger .. t.ook 

tlp deirying .... their .. ain occupation. 

5.2 SOU INE POPULA TIIJI IN TH[ SELECT!;D VILLAGES 

The structure of' bo,,1ne stock in an araa 

brDadly indicates t~B preferenca of cettle keep~rs 

which, of course, is condItioned by ecological forces. 

TaklnQ the study araa as e ..... Dle ..... eng tatel bOlllne 

stock. tlta proportIon of HalUkar co"" and buffaloes 

.. era generally Itlglter than crOssbred COUll both for 

draught pauer and .. Uk pradlctian. It .. /lS observed that 

, on an "vGage. t .... nuntler of Qrossbred cOldS. 118111k .. 

CDUS, and buf~al0B8 \Jore 26. 67 and 6D per Village 

respectively. Bullock pOller .. till plays an i""artant 

part in tile rural econDlllY of O .. ngalara di .. trlDt uhere 

the numb"Zl'of bullocks per village ranged from 20 to 99. 

til" average b"ing 61. 

5.3 SIZE or rAI'IILY. LAIID AND CATTLE HOLDINGS 

The 811or8ge size of family operational 

"aldlng, irrigated erea, catUe hDlding and """Uability 

of human labour on different categDries Df s8lApia farms 

uere worked out end Bra preDented In Table 5.2.' 

It may be Dbserved from Tabla 5.2 that the 

ev"rage ahe of family ranged from 8:lout 6 .. antlere on 

smell fer .... to 12 .. embers on large 'ar .... the ..., .... ag .. 

being 7 .. ombll1'e on the eemple farma. Further, th" 



a"","age eize of' tile apt;rat1onel holding on _lna1 • 

.... 11. mediull and 181:'9" f',!rma wea 0.79 118, 2000 he, 3~68 IIa. 

and 7.75 Ita. raapectillely. the 011 .... 911 1'1%0 01' holding 

belng 2.98 ""ot .... "s on '" e a~l" farm" ea COlIIPlII'od to 

enly 1.82 ha in tile Bengalor., dlat .. lct. Since ttl., e_le 

...... 11 ...... ware draun for tha prGllant ewdy u!.'th a apecll'lc 

b"ckg .. ound and purpose. t"e allm'age abo ol'1end holding 

1.188 obse,,"ed tD be abDve the district 011""119 .... 

Tabla 5.2 Purt ...... r"veale that out 01' tDtal 

IlUltll1atad .... e. an the aample farms about 28 pllt cent 

Cf' the e .. ea ..,... i .. rigated. Intereetlngly. tha _ginal 

f ..... s register"" t .. o hlgh""t a .. as undar lrr1;gtlon 

(42 par c..,t). This indicated tIlot· all tho f ..... 

altuatlo\'lS faced tile deal:'th of l...,igatlon facllt.tlB8 

for crap prowctlon. It was cbserved that tha _ .. gina! 

fal'me relied mostly an tanle irrigation ""'11" all othar 

fa>:aa mainly dapanded "n .. "U irrigation. 

The atruotuJ'e and coq>oaltlon ar· bOliins 

.. tock on the fal'llfJ p.vovlde the besaUne !nro .... Uon 

about the atatue 01' dairying in tho aebated hau8a11olda. 

n" against the CDq>ositlon Of bOlilne populllltlon In tho 

atudl' erea as a whole .• the croesb .. ed CIIt.I8 _8 obael1l1ed 

to be th .. _jor Gille produce!:" in "" .. a_pi .. houSehold" 

oe OIIldent from Teble 5 .. 2. Th" distribution of' totel 

adult bovine .tock and its ~oa1t1on. tI __ • vary 

Hong dlffaunt cetagarlG8 of tar.. Ttl" _lIIOa...." .. 

or ,",,1m anl .... 1 .. ranged frollt lIbout 3 on IIIBrolnel f_8 
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to 7 WI large l'alllOa. the overall aveJ'''90 be1no 4 .. nell 

ani .. als on the " .... "18 ferms. The detaU" 0(' d1atributiWl 

or differsnt breads and al>",ol88 of dairy ani .... 15 is given 

In AlJlJendilc III. 

Aa regards the availability of human labour, 

it waS observed thet labour aVallability on the 'arma 

had ptlSitive relationehip with far .. ahe. 1I1e ev .... age 

nutJt>er of family uoelObara allailable For warlc wae about 

Four on th. s83Pls households. 

5.4 LITERACY STAWS 

Lwel of aducation QII the , ... 111' .... lIbara 

affect thB "CBn .... lc dac1elone of tlte f .... ily. 

The averags literaoy rate Dr tha ..... "le fer .. 

household" ua •• s h1'l" es 72 per cent as cl>qlsred to 

about 38 per cent 1n tile Karnataka state. This may 

"arlta,," ba dua to tha Fect thet the area la \Jell 

cannacted .. 1 th the urbsn centra and moat of tha Qco"amio 

aot!v! t1S8 ara lO.ant to catSI' to tile IIstropal1a. 

5.5 CROPP IflG PA ITEll!:! 

1I1a rar .. ara ganarally try to, diversify til. 1"""" 

pro<ilctlm 1n ""dar to insulate th_alv6a f'l'o," tatal' 

""ap failura caused by ab.ret!ons in waat"eror psl!ll: 

ep1demics. H""""ar. tha ""olea of craps~wn .... 

largaly b.sed an tha 1m_ naads of tha ' __ .8 and tha 
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ave11ebll1 ty 1If' d1/'f'm:ent rellQurce... Tebl .. 5.3 pre .. ...,t& 

the cropping p .. ttern lin dI'ferent cat .. gm:l .... of' 'erma. 

(Wing to tit .. 11 .. 1t .. d erea 1'01: orop cultlv .... 

Uon. ",erginal fermers IDlljJtly cultiv .. ted c ... eeh end 

mUlete ",Melt ..,era n"eded for thei!: I'IIIIIUy tonsu'""t1"n. 

It uea obae~ved that khsrif reg! (local variety) on 

uni rrig .. t:ed land occupied major cultivated ara .. on the 

_ginel farma. I.,provad varIety or ragi and IIoraegr .... 

during kher if .... _n lII .... red t'''' unirrigated l .. nd to the 

elftant of ebout 11 par cen!; and :$ par oant uep.ectt vel y. 

I'Iaize. 91'Oundnul: and potato culttvatlan "ad tal< ..... 

v .. y .... e11 proportion of cultiu .. hd land uh .. e .. a fodder 

crops ocoUpled .. very negligible aile .... ooaunting 1'111' 

only ,.S7 p .. ClII'It of tlte tot .. l Cl!IlpPllld ar .... 

Satell rertnGn aleo cu1tlllated reg! Cl'qJ 

l'elaUval y 0'" a larger a" .... oCCLlPVlng ebbUt 65 per cllht 

or th" tot .. l crllpped .. "... lnlg .. tg:l land ...... kept 

mtlaUy for paddy and meizlII cultivation ",hloh t"l) .. t.,_ 

accounted for ,.!:I ..... t. 17 per cent "f tit", tOtal cropped 

""e. To to \1ary """,11 .. "tant, roddar C1'cp8, augarcan. 

end horticultural crope lika to .... to. grap"_ potato and 

c:hll11 uar" planted on illrigeted l .. nd.· 11_ .... IllUlb .. rry 

crop occupied about 6 par cant of tha totlll cropped 

.. II .... on t
" 
..... 11 far .... 

Tha ... dlu. 1'_" allocated about 61. ,4 

and 2 pall cant of' ths tot.l OJ:QJlPad _. 1'1:11' I'IIg1, peddy 



-Ii! 
J . -., 
" -~ • • r 

ft 
• ': 
, 
D , 
• , 
~ 

~ 

! 
D 

9 
o 
" 
o 
~ , 
• • ~ 
! 

• 
f 
" ., 
n 

• 
t 
r 

I 

! 
-~ ! 'o. ..... 

c .... I :: :n~ .. 
• O. 010 .. ., .... 

• .. ... 
" III 'U 
c:~. = '00 
II .' <l .. ...... 

O .. Il .... .... 

• o ... · "" , ... 
'0' U..: 0.. oj 
" o • .. g .... 

.. ... u ~ 
.Ii .­o. 

"C 

· , ;:!1 

a • 
.~ .' 
~ 

r 

o · • 
" 

, 
" , o 

\ 
" " , 

--.-,-, .. 
• • or 
!.! -~" •• • • .-

• • 
n .. 

• 0'0 

" m 
0, 

n 

.. 

t o. 
n 

, 
'" 
o 

.. .. 
" 
" 
, 
o-
n 

<­
~~ 

" . 
'" .. ,­
n .. " 
l' ~ 
~-:1: .-' • • •• , 
~ 

• 
'1 · 

., 
• 
" 

" • .. 
• o 

~ ...... .--, 
• 0' • r 

<:. 
" · , ! 

• · 

.. 
" 
II .­D­o" 
Q' ". ...... 

• 

.. • 
~ 
o 

o • 

• • 

U 
n 
, .. 

N 
, 

• 

• " 
" 

-, 
" ,-

.. 
" 
" 

.. 
, 
• 

11 
J 

- ,:; 

.; 

• 
~ • • , .. 

~ , .. 

II , .. 

~ , 
o 

• 

t • • 

II , 
o 

Il 
u .. 
I 
• 

t • • , 
~ 

~ 
:: 

.. .. • 
" 

" 0-

0' ... , .. 
• 51 .. 

i' ~' . . , -
!l! .- .. 
, 
" 

• p.', -, ... - . , 
o ~ 0 

, . 
i .' 0' 

~ 

.. 
II 
,; 

1 ,~ ~ 
o • • 

:; 
• 

!J 
u 

.-
~ 
o ::; . ~ 
! :; 

= ;: 
L 

• 
" .. 

• .. 
'i 

.. .. • .. 
~ .. .. · • 

!l · o 

!l .. 
.!-· ,. .­o. .-
9' 
.s'::' 
• " .. .­.. "' . '0 ; 

i~ ~ 
• · " .. 0 

= , 
• 

5 .. · • 

... , 

o 

~ .. 

o 
~ 
o 

• u 
~ 
U 

: iJ · . ,,-
• 
~ .- . 
t 

• , -
~ Z 
· " 

Ii .. 

z .. · U 

• 
o .. • 
" :: 
• • .. 

• , .. 

• • • • 
:J 
, --

, 
n 

-• .. · o 

• • , .. 
r. 
'! .. 

· ' 

• -\ .. 
• 
~ 
.: .. 

g , 
" 

= , 
o 

n 
'\ 
o 

~ 
D · o 

.. 
~ · .. 
• .. 
" · " 

.. 
• · -
.. • .. 

: 
• • 

: , 
n 

o .. .. 
.: 

-'l .. 
-:; 
• u 

• .. , .. 

.. 
~ · • 

It , 
• 

.. .. .. .. 
,; ,! 

3 ~ · , .. b 

• · • 
~ .. 
· .-

< · · • 

. -.. 

H 
g , . 

n · .. 
II · ~ 

.-
'\ .. 

· · • .. 

-• 
~ • 

.. 
· ~ • 



111 

and maize cultivaUon reSpectively. IIlllloat negligible 

er .. " .... s allot .. d to ath .... food crop a "U~ ell jower 

end horsegrllll. SUIlal'cane and IWlberry oCC"lliGd abGbt 

:3 and I; Pill' cent of the total cropPtrd erea resP"cUVall'. 

Larga fermera alsO preferred cultiVation of 

reg! ae " major cral' bV dwell"; na8r1v 67 par cent of 

cropped area far it. Paddy and me1%9 C1'OIJ" uel'e culti­

vated an 11 end 7 per cent of t"e total croppad area 

respactively. 

5.6 AREA. PRIDUCIlVITY AND COST or PROlUCIIIl'I 

or fODDER CR IPS 

T'Ie availabUity of irrigated land 1'01' 

foddarpl'o<llction 101 a limiting factar for tc""plnq hl1ih 

yielding catU .. an .. .,.t or th .. f.~ .... .-pacielll', in dry 

arasa, w".~e tha Intoonatty or ita u .. " in feadl.no the 

ddry herd end cost of fodd .. r praducUon ara critical 

to auCCD8a of the delry ""'t...,"rl..... Tlteral'are. It 1 .. 

... ",.ential to ax ... lna the ar •• under fadden, tltalr 

productivity and coat of production on dlN'trrlll'tt 

categm<i .... of a .... IlIa fll1'ms. Table 5.4 l1li0\18 th. "repor_ 

tl"" of far ........ or different cetagoJ:lea groulng fodders, 

that ... pr"<lIcUvltV end coet of p ... "d.II:Uon. It.la cloer 

fro .. Tabla 5.4 that anly about 9 per cent af th" .. " ... le 

farm ..... gr .... 91'esn rOddllt'a on th"lr land. It ud 

.-,,,arvad that tlta evarage pl'OducUvUy tlfV-n rodder 

p"" hectare up about at qUa. lind thesv",aga coet of 
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Tabla S .41 Al:'ea, Product:1v1 ty end co .. t or PrOduction Dr .... ddmls 

C.tsgOI:'V or fame P Bl'Centsgo 0' I'sr __ 
gl'ow1ng 
I'oddw8 

Average Pr oduotlv1ty 
a.opplld erea hactars 
,I lotted . (qU1ntela) 
{hectan) 

Caet 01' pro­
ductlon. ha. 

(19) 

Coati 
atl. 

_ .. _ pd.... . _ 

1'18I'g1nal 1'81'111 

S1I811 I' 81'ID 

I'l&dlull fa1'1ll 

LarQ8 'sllm 

!Norell 

5.56 

9041 

8.57 

9.37 

8.31 

0.14 

0,24 

0,25 

0.22 

0.22 

65,99 

71.Go 

"D.92 

&3.26 

90.72 

.- -

2043.00 

716.00 

5335.00 

633,00 

2346.00 

30.95 

10.00 

48.9B 

,0.00 

29,.06 
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production uas ~. 29.0/qtl. AmQn9 different categories 

of farms, med!ulI farms had tho "19"sut productivity/ha. 

roll ". ... ed by s .... n. IDarginAl and large ferne In t".t 

or 11..... T"" cost of cultlvaUnQ fodderD was found to 

be t"e louast on large end small fa1'l1ls and t~o high eat 

on medlum farmS. The reason for variation 1n the cost 

figurea could be attributed to t"e cultivation of 

difFerent fOdders like napier, gun1es grass and hybrid 

nspier gro .. n by dlfferanl:. catogoriea of 'ar .. "I:'8. 

5.1 EXPENDITIlRE: al rEEDS AnD rEEDING PRACTICES 

Th" succesaful delrYll8n today should ba 

1DUc'1 IDore cognizant of tl1O' faeding practicBS and lIalue 

ot' v .... J. aua reads fad to the milc!l ani ... la than in the 

past bal!ause of the incra .. ing lntansity of east-prica 

aqUaaze. raod coat make .. IIp major portion of' the totel 

cost of milk production. This i8 the largest single 

area ,,"areby In co .. " CIIM be Incraased I!IIJffic1ently by 
~/ 

afFlcient ut.llization of IIarioua faeds. Th .... efore. 

it uas conaidsrBd IIppr""riata to atudy the ",,1sting 

reeding pat tern foll"",ed by t"e a_Ie farmers and tha 

e"PendltUre InaJrred by t"am on lIadau" feeds fed 

... hleh uara .... e .... Bd end are oil/an in ,Table 5.5. 

It may b .. obsarved !'rom Table 5.5 t"at pro­

porUon 01' cost incurred on oraan fodder LIDS "nly about 

D,/ Richerd C. folay, Donald Bat.h, t'r,ank tI.Di~anson. 
H. Allan Tucckar (1912) Dairy Cst.tlel Principles. 
Practices. prObla.,a. profit. LEA end fabigh -
PhUedalphla. pp. :110 



18 per ClJnt where the mixed 91'88a end neplar coneti tuted 

the IDajor portion or green fodder. Ory fodder conatsted 

of crOp b)/i>roducte elthe!' ""eUable on the 1'1Jl' .... o!' 

purchssed from the m81'lcet. The principel dry fodd"r 

fed 1n the etudy erea was rag1 atr""'. 

It was fUrt"er observed t"at the concentrate 

mbture fed to t"e animal .. uas mostly put'c"eaed fro .. til .. 

"81'k"l;. Tile ratio by .. h1e,", various feed ingradlents 

Llerc .. ixed depended on meny factors Uke the prica of 

fetid ingredient ... money at t"o dispD .... l of th" fGl'mers 

"nd evailsbility of " .... d. Due to these impartent 

reasons, it .. se observed "'at ther" LIes cansidsrable 

I'luctuotlon In "aading practices adopted by different 

cateQarles 01' farmers. The details ebout the feeding 

practices in various months ef the study period '979-80 

and tha cor1'88prmding prlce/kg of """''' ndxed concentrata 

tl1xture "aa b ....... brou9"t ""t In Appendix IV. 

Table 5.5 fUrt!ter revealed tI1et t"e .... jar 
&-i~:U-­

faed cost consisted of ragi at .. "" follOyed by wheat.cbran 

end groundnut aU cake accounting for about 27. 20 end 

13 pOX' "ant of the tobl ftlSd cost respectively. HDYe" .. r. 

large fermars 0I81n1y relied on compounded cattle r""d. 

The proportion of oxpenditure on rag! ati'aw was about 
fer",-

31 par .,..nt whUe cottlpoundad feed and uheat41ran 

aCCOunted for about 18 and 16 par cant of the total 

coat respectively onth" larga f'81't118. 
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Considering the feed a""and.f.tura per ani .... l 

unit malnteined by ead'! categery af f"l'm, the tabl f .... d 

coat LIes round to be tlte hSgf'laat an iaal'glnal 1'_ .. and 

tl"l lauest an ...... 11 farma. Tha overall ""eraga raed 

cast per ani"",l unit In t!'o. atudy eraa was about 11;. 717 

pel' annum. 1I1a reason for !'oilll1e"t faad cost on marginal 

f''''' .. s can be attributed to lOy9st proportion of homs 

pOlIn roughages. 

5.8 (COIl mIt MID NUTR TTIONAL AspECTS Of" 

f£ED INC PATT£RN 

It Is uell knotSl that und"rfaad.f.ng of dairy 

anl ... 1" rBBulta in 1 .... end inefficient mUk productl ..... 

...,,11a aver feeding becames unprofitable bo-," e large 

pert of foed goes LleBte. Leaat caat ratlon which ...,.,ta 

the minimum requirements of nutrlents of the animal wl11 

raflect as to whet extent tho 'eeding pattern fallouad 

c by t.he farmer daviates f'rom tho reco .... ended laval a' 

rettan. 

Table 5.6 depict .. the ratione for various 

types of ru11"" animals. grauing and dry anl .... 1s whlcf'1 

ware least costly for th .. far.,."e under t.he prevetUng 

price structure and "!'os sallie "",a colIIPared uitl'o farmers' 

l'atlon farl1lUla 1n tarms of cost and the extent ar s .... ing 

he cauld have had by faUou1nll 1 .... 1'. cost 'a_la. 

It .... y be observed I'roa Tabla 5..6 ttI .. t ... lbB1'ry 

1aa" stalk r..,a\t for .. ed the .... 1n sauroa of green 'odd.", 
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Tabla 5.61 Cost: of reeding schedule reco .... ended and Bl<htlng level. 

Per day per animal 

Ii am. or read and GrolJlnn Ill'y Croatred CrossbreD lle111 ker liall1ker BuffalD BuffelD 
rodder animal animal c~... mllk COLI (yield . ""LI(m11k CDLI(mllk (mUk (,.,Uk y,iB 

y10ld 5 kg/ 6,5 kg/daY) yiold 1'181£1 2 kg/daY)3.5 kglda 
dey) 2.5 kg/doY) <I kg/daY) 

- ------ -- ----
Mulberry, I<g1 10,DO 5.51 10.0D , O. 00 10.00 10.00 8.90 ,0.00 

Maize st ovGr, kg2 3.43 3.69 5.84 6.12 3.90 5.04 4.44 4.94 

Groundnut o11eek_,gms 120 207 253 127 70 46 

Cost at recommended 
leve, p,~. 1.42 0.B9 1.04 1.95 1.49 1.53 1.26 ,.4B 

Coot at existing 
leve, ~. 1.72 1.78 2.82 3.92 2.62 1.53 1.65 1.69 

Extant of saving by 
foll ""'lng rfcomman-
ded leva, 1 per day 0.50 o.a~ 0.98 1.87 1.13 0.36 0,21 

2) per year 109.50 324.B5 357.70 682.55 412.45 131.4D 76.65 

1. I'Ulberry leer stalk remnant after feadi"9 t"e sH~ wO'Ios. 

2. Plaiz" stau.r (kh.dbls) c"err!!d. 
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whiCh constituted 10 kg& par dey par anilllail In the 

ration &l<t::ept for dry "nd law yhldlng buffal.... !'!aha 

atovar (Khatlblea) end 9roundnul: oalc" varied fOr dl'I'""""t 

typ"s of anl .... 1s "IIich directly af'fected the cost of 
»/ 

I'eoding. fUrt""", It may be noted f'rom the table that 

in practice rarmers fed costly fseds to all types of 

animals. Th" extent or,\'.",ing rangml fmm .t>cut fI>. 77 

pet' year 1'01' buffalo to 11>. 613'3 pElI' year for craaebred 

C01J (YiElldlng 6.5 kg/day). Interoetingly, HalUk .... CDUS 

(Yielding 4 kg/daY) recaived on an """"age e ration 

coating t"e _" &a the rGco ........ ded leaet co at ratl "'" 

though nutritive t'equlr""ant ..... not lICIt in the Caae of 

tills 9rouP of milch animale. 

The convenU"""l eyet .... of fead!ng ....... alao 

o,.8I01nod In tar .... or t"e nutritional requU ... ant n_ely 

motaboliz&blo anergy (M() dIgestible czudeprntoin. (DCP) 

and dry Mette .. intake (OM). TableS.? pl'e&enta tho 

difference between tile rs"" ..... ded .rod Q,tnvantianal 

fsed!ng etandard In terms of &bDlla nutriente in tl'o .. feed. 

and foddGl' intake of the enill8l. I t lias abaarvad frail 

t". Table 5.7 that. In ClB .... ral. the ani male uora nat 

·gettll1l'j reqUired nutrlents. Th. extant 01' def1clancy 

1n t .. 1IB or dr., matt.r u .... batuasn 0.06 kilO pel' .day :l,n 

the Case 01" dry ani .... 1s and 2.46 lege ps day in tits e .... e 

W The dota118 of the edding cost and the extent Df 
deere""e In tl'oa CDst nBadBd far nan plan f.ade and 
PaddG!l'a (appartuntty cast) ar. pr8a"",l:mI in 
Appendb V. 
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Tabla 5.71 Nutri tiona! asp eats of fe.ding praotices - Adopted 'by rarmau 
snd advDcated by anlmal nutrlHonlBt. 

(Kgs par 8n11O&1) -
Type 0 f anlmel Lev.! of Nutri.n~ Lovel of rlutri"nt Dlffarence 

adopted by fermer advocated -- - ---
~M OCP filE OM OCP ME Or'l DCP rlt ---, 

A. Grouing animal 4.15 0.115 0.79 5.7 0.390 13.49 -1.55 -0.275 -4.7 

B. Dry enlmsl 4.64 0.160 9.78 4.7 0.203 11.04 -0.06 _0.043 -1.26 

C. WI ctLLnimal 

1)1 cre~sbrad CDLI 
5 kg/day) 8.67 0.550 19.25 7.94 0.451 15.39 O. '13 0.099 3.G7 

2) Cronbred Ct1J ) 
(6.5 kg/day 7.ne 0.3aO 16.54 8.24 0.473 15.95 -0.36 -0.093 0.59 

3) HoUlkar CDU 
(2.5 kg/daY) 3.92 0.070 8.59 6.20 0.31B B.67 -2.28 -0.249 -0.09 

4) HaUllear cou 
(4 kg/day) 4.64 0.103 9.84 7.10 ' 0.307 13.79 -2.46 -0.284 -3.95 

5) Burrele (2 kg/day)S .00 0.190 10.14 6.23 0.3,17 12.07 -1.23 -0.127 -1.93 

6) Burraio 
(3.5 leg/dey) 4.92 0.126 1C.2C 6.99 0.374 13.55 -2.07 -0.248 -3.35 

---------- --



of ltall1kar "'1016 whie,", U8e yielding 4 leOe of IIUk per dey. 

flcwevar. ci'oaabr"d co ... (yielding S kO/day) receivad 

enough dry .... ttar fro .. I'eadat..of,.. digeatlble crude prote!n; 
'M-/ 

e CIIstlynutrleAt "'a8 al .. found deficiant in the faada 

rad to tile ani .... Is ""lett renged froa 43 _ per day per 

8nima1 to 275 gtlS per day par gro..,lng antraal. The fact 

that grouing animals dld not re",,1"8 ..,..,ugh protein may 

be one of the reasons for delayed .... tort!:y. E,,"apt 

crossbred "DuS. all other types of .. nl .... 1a did not rece!ve 

the minimulR enwgy re .... irement aleo (1'1:). Th. range in 

tha dafloiancy ... aa 'ro .. o.m /qI/anll1181 (flalUkar COLI) to 

4.'7 I<g per growing anl .... 1. 

F"urtl> ..... it ..... a abearve<! that In gener .. l. 

1181"91n .. 1 end a .. 11 farmel'a ,ad t"_1r cl'OBsbred COUB to 

the r"lired nutritional 10".1. ~_h It coated mate 

than til. Ieaat ,",at r"Uon. Th .. "thaI" tu.. far'" 

.. itu"tiQOs, namely. m"dium and 1arg" fs~e. ",are fsed!ng 

the entmde bel"" the ""4Ilrlllll8nta of DCP and M£. 

Balanced feeds that would cast leaet could Dffset .. ny 

al10rtCDlllnga in keepi"'l profitable delry aniJlll!lla. The 

fermere. th .. refo ...... sl>ould be exposed to the I<ntl\lladge 

of nut"tt tve value or the r"ada "nd faddelrs and thelr 

ll11POrtanca I'I>r inc .... eslng .. Uk production and fo .. normal 

l'&productlve behaviour of the IIUeI> anilllals. 

:M./ llt" ahada~p"lce 'or thta ..,nat1'slnt In th. least 
cost IIOdel shotJed fto. 3/1f;i. If cars 1s taken to 
.... t the p .. etetn intake of tha anl .. l then ina 
extent of .)C!IendltU\'e aleo oat .. 1'educed. on.Ue 
0' 8hado" pnoaa of nutrients .... given 1n 
AppandJ." UI. 
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5.9 I'IORTALITY IN BOVINEs 

It t" worthwhile t.o ...... Uon here tll .. t out of 

51 .. elected villages of the dhtrlct for the pr .... ent 

etudy, only 9 villeges ....... e not ,"",vlng readily aVailable 

veterinary II1d. Table 5.9 pmUid .... the detelle of' 

.. artallty in vertous categorias of' craaebrad cattle and 

of buffalo811 during the 1' ..... 100 of enquiry. Interesting ly, 

no mortality .. as recorded In CB.SB of lacsl cows. It Is 

clear frail Table 5.9 tllat about 14 par cent or croasbrad 

yaungatack and 6 per cant .. I' bUffalo yaungetock died of 

Velll_ elissaaea. Ha .... vsr. In CBse of sdult anl1Oala. 

the proportion or deaths uP ClOIIIp .... atively hi'lh In 

cro .. sbred cattle t""n bul'ralosso In viGIl 01' the heavy 

.... 1'1Oa11ty .... .,.." cNasbred csttllJ, it may ba GugQ"stad 

tI1et ICOp functioneriBa and tha farmers shauld 1'011 .... 

edsquste prop"ylaatlc m"sauro regularly. 

l!J!IIlUCTlIW TRAlli or DAIRY AffIPlAI,S 

A study of production traits 18 an illlpo%'tant 

I!8pect ror the """rafael 01' erficiancy or dairy ·anl .. als. 

Success of dairy ante%'prise largely elepends on production 

traits of t"e eni .... la. The%'e could bo en ""d19S& ltat or 

_,,"BOUS and end>","neaus d.t_inan1:. or IIIUk .production 

eyat..... But productivity 01' .Uah an1 •• 1. 1n the herd 

is dependent t.. .. large extant up"" the ganGUe make up 

and production potant1s1 of the lndIvidual enisle. 

Individual ani ... l's 'I_tie _tit is pred1~ 1n tarllla 
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Tabla 5.9: Ineldan .... of mortality aooang b0l/1nas 
on ttoa aample hauBeholda. 

51. Type of an1 .... 1 Adult Young atock 
No. 

1. Cr:osE:Easl g.~tIJ 
Total ~uober·of animals 60B 418 
No. of animal died 7D 57 
Pet"centage mortality 10.17 13.63 

2. Duff.lg 

Totsl ~obar of animals 412 213 
No. of' 8n1_1 dl"d 9 12 

Pat"centeg" mort&lity 2.18 5.63 
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the parforlllllnce leVels Df variouBphya1cal traits 8uch 

aa 8ge at Pit'at calVIng, service perIod, dry porlod, 

mUk yield and body .. eIght at variDuS stages Dr 91'oldth. 

Tabla S.9 present" tho Important production 

traits of various opeei ... of anlMIs maintained on the 

semple households ,,"1"'" are dbcuSB"d 1n tllu follrulng 

SBctions. 

Age at first calving. 

TIl .. age at "'hicll til" first cnlf 1a born to a 

CD"ft,uffalo "as greet economic si<]nlf1cance for dairy 

cattle '",epers. Delayed maturity 1~ cattle of buffaloe" 

lengthens tile pay beCk perIod of th,,· investment in derry 

ant Mar 18 e. 

1 t may be ob.erved from Tabla 5.9 tll"t. t ... a 

average age at first celvinl) for crossbred cow lISS 

"bout 3q mont"" as compared to abcut 54 mont"'" In Hallil<ar 

CDua and 59 l1Iontlls for buffaloes. It "as f\Jrtller not"d 

that tho aga at first calVing for crossbred co ... uas t .... 

louest on medium farms amongst ell Qt~er categor1ee. 

HOIJever, this stands in contrast to t~e urban "re" or 

the district ""',,re t"s sqe at firet calV!m, of' 

eaua "as obs"rved to b" Dnlv 30.7 montha •. 

crossbrad 

Si1l1l'ma, K.tl.S. (1994) teano.,ica <>f' Cl'oeabrad cattl& 
1n Bengal ore. Ph.D. 1I'Iea1a (unpublished). Kurukahetra 
Unlvars1ty, Kuruks ... etra. 
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Racorda of l-Ia111l<ar cous al10ued tl'oat the aga 

at firat calving .. _ minimum on ... "oinel r8l.'l!la end 

maxi ...... on laroe far..... Th" "" .. rail BIlE> "t filE'st calvi,... 

uas 53.54 ..,nt"" 1n t"e etudy area. 

A.. rega" ds the 

buffaloes, it lJaB observed 

ege at first calv t;j/'o" 
to be 59.10 monthe. It waS 

interosting to nate that age at firat calving for buffalo 

Ida" only d:J cut 49 months on large hlE''''''_ Thi" could be 

attributed to batt"r feading and .... nag_nt of tha 

animal. on large far_a. 

5.,0.2 Lactation yield, lactation length, dry .nd 

inter calving perioda. 

1\ co ... tbuffal0 whlel! calv_ ragulerly p.y" 

.... 11 ulU .. ataly. Regularity in calving necasa1tstas 

opU ... m nunb .... of lactating and dry daYIl which &11'10 

nO" .. e11y spacified 88 30S and 60 days rnpactlvGlly. It 

was obsorved 1' ..... Tabla 5.9 that tl'oa croad:Jrad coue an 

marOinel farlOe yieldad on en averaoa 1793 lega of' .. Uk 

in 10.13 month". ""'Ue on 8IOall far .. ", tl'o .. yield u .... 

1936 ~s 1n 9.6 manttts. ""diu .. and large farm. had 

better crDssbred CDIJ" which ylG1lded tB1S kg. of m11k 

Recordaof Saut~.."n RD9ianal Station of N.D.R.I. 
indicated tttat H.r. crllSebl'ed ClNB Call1ed for the 
f'h'at tl ... at tile eoe of 32 lIont11a and JG1'sey Thar­
parker cr""ebrad cows at the age of' 35. monthe and 
bufF.l .... s at the age of 45.13 _til .. But und .. 
flaid condi tiona where performance of' ""imala .. e put 
to veri .... constl!afnte, tha lIlIe at firat celv!nq ia 
invariably high (Vljayalakahmi. S. and S.ft.Sampath, 
1982) '''''nagemant Decisions and Implaaaotatian of 
p"ogremge for better p.fomanca of " .. d - A cae .. 
study. Annu&! ll. "I' Alu-'l AeRO., NORI, Oengal<> .. a 
14, 12). 



in 0.7 mont .. " and 2102 kge of .. Uk 1n 9.54 _the raspec­

Uvely. H .... ave. the Dlfer"l1 laDtatiDn yield for Dras.,bl'ad 

cau" wea '919 log .. in 9.76 months. 

The lI11k production par lactetion in csse of 

lI"l11k,,1' co .... ranged bat .. """ 637 logs or ",Uk 1n 7.69 

months on large farlls tD 1209 kgs 1n 9.4 months an SQall 

farms giving overall average lactatlan ylald of 843 kgs 

in 9.5 montrus. 

Tha overall lactettan y1aId or buffaloes 1n 

the etudy ..... " ... waa 621 kge of .. Uk 1n 9.94 months which 

varled betuaa> 460 kge on .. ,,11 fer"", ond 910 k" on 

ID8rg1nal f_. 
As s healthy practice. dry p...,1OO of' mild! . 

"nimal is to bG mG1ntBlnsd f .... about 60 days. But under 

rural condit inn" ruG to d"ley in Guccassf'ttl 1n" ... lnation 

or 1'" .. otlter """aons. tto9 dry 1' .... 100 la talIch IIIOra than 

t ..... d .... ired .",rm. tilt" tIle d"y peria<! lnct'"as1nQ the 

ant .... l remains unproductive .. ht"" tJOuld put tl1" farmers 

1n a clear dla&dventag ........ p ... ttUn. Tho a"""99& dry 

"""lad for "masbred coua, HBllil<ar Ct'lIJa "nd bUffal""a 

wes 3.2, 6.6 and 5.4 n~thB rsepectlvaly. 

The regularity in calvin;, faU"""d by ""U ...... 

lactation length and dry p .. rlocl could not. be ..... lntatned 

in " .... atudy sr". due to ..... y ""88ons. A .... r"""lt, tlta 

lnt""celving parlad was prolonged. lha av&rage 1ntercalving 

p"",lad recorded 1'01' croaabred coua. Hellll<ar _a and burfa-

10,", "ss about 13 ,"OI'Itl1., 1& "","~ha and 15 ,"ant,. raep.ctl­

v-ely. 
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5.11 SI7E: OF' TIlt ANtflllL 

The bady wig"t 01' the anl .... 1a 1a considered 

as ana of tho important factors whlcll .ffact the lactation 

yield. Tho s .... "l .. ",,11181a which \Ide k""t for study 

during 1!179-96 ...... a IIDBsured (glrtl1 _ur_nt) wlt11 an 

!nell tapa .... !ch coneapondin!lly contains tha weight. 

Accarding ta t""t tI1e crossbred COUS wa1!1llud between 

316 kge and 308 kg .. the average b .. lng 340 kgB. «_lllk"" 

cayS walglled bat .. alfn 265 to 277 kga and the sVEII.'aga 

lIalg"t aarked aut tD be around 270 kge and burr.1a",,' 

ell araga weight uae 320 kga. 

5.12 A!l.!IFlCIAl INS£!HlfATlal AND HEALD! COlIER 

Villi ANll'lllL§ 

Timely IlUcc"".tul In .... t.netlan "e .. vlce to 

mUch animals is one Dr tha .. ajar factor .. that af·feDts 

the profitability of dairy Farming 1n India. Thoug" 

" nat werk ofaxtensicn ""enet"" era 1nvolved to rendar 

timely servics. t"s ditfer.ot ftUnagemant practice .. 

sdcpted by tha f ...... ers aft"" calving alsa affect the 

intarcalv!ng """iad. 

By and l .... ge. it can be atated that delay in 

succh.l'U1 ins .... tneUo" leade to unpr<>rltoble maintenanca 

af .. Uch ""t .... 1. in rural ar_. Th. recorded d.t" sp".k 

that animals racaivad aucctldsl'Ul 1nmllainati .... anly aftar 

thre .. Dr tour aarvlcas. Ae .. l'eault !lD to 120 day .. .,ar. 

takan to get th .. an1 ... 1 lnaamwtad .uccellGfUlly. 



ror euccBasf'ul anl111111 ktleplng, atlequllte prophy­

tactie measures are equelly important alGng uitl> other 

9enatic and nutritional aspect... failurs to take prevan­

tiva and curativs mSasuras against contagious diaaases 

uea "bserved to be frequll11t 81lIOng the farming caarnunity 

due to various reaSDns. Outel1B about proportion of 

farro81's "",,0 had taken preventive end curative measures 

are given In Appendi" VII. 

5.13 LABOUR OlSTRmUTl(}l rap. VARFUS OAIRY OP(RATlms 

Oa fry rarmlnq, Operated on acientific 11nea. 

increases not only 1nco,"o but also the employment 

potentIal in rursl eraae. It was observed that in the 

.""!!lle household on an everaga, 16 per cent of the total 

8IIPlaymont days on the farm usa utilized by dairy 

entarpr1oa. Oetailed informati"n about the pattern of 

8IIploy .. ""t. tile division of labour end IIxtant of parti­

cipation of _Ie and femslll ...... bllrB af farm ,",useholde 

In var1 DUa ap .... atl """ or milk production wauld enlighten 

tile extant 01' utilization or rural labour force. Tha 

date pertaining to labour amployment wore analy8ed and 

are prell<!ntad in 'IlIbla 5.10. 

It 18 evident frail Tabla 5.10 that the 

average human labour UtIli r"""ad f'1lImI :265 III111tdBY8 an 

I!IIIrglnal farll. to 736 .. andays on lsrt)af81'IRe during tha 

yael'. the "'81'a\la beinq 466 ~aYa. Tha h ...... labOl/J.' 

U8a ... "S the h19heet 1n t)r8z1n:l operation "oUIIL/ad by 
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Tabla 5.10: Utili zaUan of humen labour f01' varioue da1ry op"1'ations. 

(1n m8M dey,- ) -Category of Total mandeys Labour employed far 
f.rms amployed for -dairy oper.Uon T.klnq the Bringing , .. ding Cleaning Nl.lking Sale ar 

animal far fodder milk 
grGzing - --

1'18r01"al farm 265 109 57 31 39 15 13 

Smell hrm 311 150 'IS 45 51 21 20 

"'edium I'erm 493 191 103 6$ 'IS 38 26 

Lar9_ farm 736 194 174 122 139 68 39 

Overall 466 163 102 66 76 36 2S 
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brin9ing fodder fro .. tho fatlllS. Tho loost time """,,u .. ln9 

operetton" uera milklng and 88111ng of milk. 

It was further observed thnt in general, adult 

male ."",I".rs 0 p t"" 1'8IIIily broUght fodders "nd took t"" 

animals for grazing. Houavar, "dUlt female members 

ahouldered all athar reeponsibilities of maintaining bt,a 

dairy .. 01 .. s1. reeding - one of the mOet cruciel operetion 

in dairy enterprise usa to a great extant allotted to t"e 

child lab"."r on all the csteqory of far.... Th. weot,,!) .. 

of reeds or fodders or daflcl t in ' .... d1n9 etandard as 

brought out in ear11er section """Ie:! be partly ettributad 

to ttle raliance on child l.,boul' far feeding the enimal. 

pRmUCTrrrl. CDISUI'IPTJ(l1 Arm I'II\RKETED SliRPLUS . 

OF 1'1 ILK 

1'1111< belnn a perishable commodity presupposes 

e rcody market. The proportion of milk marketed by tha 

farmars ascertain the extent or cammerclsllzatlon in thIs 

enterpr ise. In order to """mine the mode of utilizatIon 

of' mUk by verious categorios of farmers, dsts uer .. 

collected on produotion. coneumption and marketed surplus 

of milk, r~Brketed surplus of ",11k WaS fUl'thar studIed 

for the dispossl pettern. Th. detailed information on 

the above parameters wsa workad out and Ie presented in 

Table 5.1'. 

It .... y be ob.eNad fron Tabla 5." tltat 

pl'odUcti~n, consumption end markated surplus of mIlk wars 

positIvely relllted to 81zo Dr far... T"e overall evarllge· 
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Table 5.111 ProtI.Jctlon. cOM""l?tlon and marketed sUrplus of .. 11k 
( 19'19-SIl) 

(llUant iUQ8 in ko.) . • ____________ ~--~-----.-_::_:__:-.-•• -~ .. I ._ .... _ _ .. • _ .... 
Total con- Disposal Tltro,,!?" Category of 

farm 
T"t.l prQ­
duction 

Privata ConIU",""" 
dairy dluctly 

ot" .... " Totel 
Qnty. 
marketed 

aUlIIPtion mUk protfuc .... " middle. 
C o-operaU VI man 

8001G1ty -_. '" ... - . . - . "..... ---_. __ . __ . __ .•. _-----_._--------._----
Marginal f.rm 992 

Small ferm 1(;23 

!'Iedium fal'm 2332 

Large fsrm 5111; 

OV.ra11 2156 

321 

415 

551 

920 

491 

501.53 
(74.15 ) 

826.97 
(60.45) 

1473.63 
(83.22) 

3n13.4· 
. (8e.n) 

1341.93 
(B 0 .69) 

147.62 
(22.00 ) 

294.75 
(24.4) 

6.64 
(0.99) 

31.9 
(2.6~ ) 

184.18 36.(i6 
(10.40) (2.07) 

447.21 1.30 
(10.41) (0.17) 

250~14 24.43 
(15.0al (1 .4ll) 

15.16 
(2.26) 

35.76 
( 2.96) 

64.11 
(3.62) 

9.62 
(2.24' 

35..9g 
(2.16) 

-
le.72 
( 1.55) 

611 
(100) 

m~) 
12.22 1771 
(0.69) (100) 

18.47 4296 
(D.43) (100) 

12.31 1565" 
(0.r.o4) (100) 

___ .. '. * •• ___ _ __ • " ... _ .4 •• _ .. co 

figures in p.r.nt~osis inrlicS~3 porcsnt"c18 til total ouentittss marketed. 
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mIlk produced uae 2156 kg8 pe~ household per annum which 

ranged rrom 992 kga on "8~lnal ,~ .. to 5,,6 kgs on 

largo ferma. It wee Obssrved that tha ms~inal f~ms 

!:..uinad 321 kg8 of .,Uk for f ... lly consumption whUe 

large f'~mo .... retained 820 "gS far hOIlG conauapUon. 

Th .. overell ~s"tity or IIUI( kapt for cansUfllllt1an was 

uorked out to ba 491 lege. 

It ... a notod that " sizabla ~sntlty "f .. Uk 

...... marketed t"rough .1I11k p~oduc"rs' co~rative Sociaties 

1h. proportion of msrkuted surplua aold through .ilk 

producers' cooperative societies ranQed fro. 68 p,,~ cent 

on small farms to 89 per eMIt an large r_. the ""Brage 

baing ""out 81 per cont. Tha middie men altared about 

15 par cent of' tha total ",",k&ted a .... plua. Other l19enctas 

11k" pri vate dairy. hotela or direct .als to consumers 

constituted a neg1ig fbla """Port10n or _" .. tad a .. .,,,lus 

of mUk. 

5.15 CATTLE Mf.RljETINC 

The organised I!IB2."keUng of' bovinl!8 In the 

Bangelore distriCts la con8p1 .... ou8 by its abaanc ... 

Hauav .. , cattla .... rl<at1ng 1a an i""ortant source of 

lncama to the cattla kasper. Uho 8all thair snlaals 

tln:Dugh unorgsnlBed markeUng aQGlnC1es. it 101"" obs .... ved 

that during the "tudy periad, .,bout 33 per cant of the 

tot"l ani .... ls una auld .... t 'ar various r_",,8 .uch 8B 

nnll Df .. an8Y, attrBctive price oft...-ad. ~abl ... entada, 

""" costly ... 1IIt8n8nOo. 
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lha Income raooivad by lIalUng the animals 

peZ'Uy d""""ds on the bargaining poue .. or tha seller. 

Tabla 5.12 "'0..,8 the aVB1"BQe eelling prlco or different 

types or milcl1 animala. It 1e aleer 1'%.'001 the tsble 

that large farmers had bettar b .... gain1ng pOUBr t .. an 

margin."!l and small 'armsrs.. YIlUB, a crossbred t:DU 

could fetc'" il;. 3300 to larga fermers uhUe ms .. g1na1 

farmer CQuld 'let only 11;. 2682. Similar IIltustlon 

existed 1n case Df "alll~r snd buffalQ milch animals. 

5.16 INVESTI'lENT PATTERrI 

lha Perm "aseta atructure pIays B vital role 

in stl"eaml1nlng the productivity of oro".. and dairy 

antllrpr1l!la. Tha pattern end msgni tude Of investment 

on 1'1 xed aassts In dnil'y ent ... pr he ere lnIp<>rtant 

lndicetors of t .. o [ncams '1a"_aUng C8!'801ty of t .. s 

cattle keepers_ Thorefore. lnvuetoJant made in uerious 

ferm assets an dlf'er"nt catag...,l ... of farms usa essassed 

and ie bl:ougt,t Dut 1n Table 5.13. 

An Bxam1natl on .". Table 5.13 tndl"ates 

t"at on en aV .... .,ge t"e far .......... da t .. e hl<!'> .... t inv""t. 

lI""t in deiry 8nl .... 18 ecoaunting for about 46 per c""t 

or t"e total lny .... t .. ""t. fl"xt in 1 ... ...,tan" ... ere the 

irrigat.ion structure and cetU .. ""ed sharing about 11 

and 16 par cartt of tile total 1nveatmant. Dther far .. 

easet. llke f ...... bioi lldln9. bullaek drltlJft l""l ... anta. 

hand toola and dairy equipment, together accounted for 

abcut 21 percent 0 I' t... tot.l lev ........ nt. 
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Table 5.12: Average s&l1ing pr1ce of milch animals on sample houssi')olds. 

Type of farm l'rica gf • 
BaOBsbred Ha1l1~ar Ilu ffal" Working 

cow Co" stock 
III p" IlJ R, ._ .. .- . --

Marginal 297!l 600 860 1300 

Small 2682 655 619 965 

I'huliu III 3093 459 619 aDO 

large 3300 1871 1103 1137 

Overall 3013 89B 820 1026 
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Tabla 5.131 !nveetm ..... t on crop end d1l1"V 'e1'r.t assete 

-- 'BYD!a!1 geE b Blga-hQ1Jf) 
Particular' Ce~1II9E~ st Fgrm 

"","01"_1 Small I'hadlulII Laroe 0u1l1'.11 -
A. JDy,p'rment 9" proo...arodugt19.o 

1. Irrioatlng pu~.eta 2500 3100 22S0 5200 3000 
(25 .12) (20.12) (11 .5S) (15.33 ) (16.99) 

2. 'erm buUding 100 135 980 3358 l'AS (1.03) (4.91) (5.04 ) (!I.91) 6.49) 
3. Bullock cat'1: - HOD 1200 2090 lD13 ('1.35) 6.17) (6.1,9) 5.75) 
4. Bullock 111"""," i..,lGma"t 2Da 227 325 BBD 3311 

(2.09) ( 1.52) (1.61) (2.S0) (1.90) 
5. Bul1ncka (pani) - - 1500 2500 770 

(7.7') (7.3'1) (4.34) 

6. Hand teala 7IJ 62 225 545 133 
(0.'1B ) (0.41) (1.16) (1061) (1000) 

Sub r'*.1 34B6 5224 G4aO 14563 6450 

8. tel!!llal sm DII£.lf IOt.DEiea 
,. Dairy animal 5331 

(53.152) 
73BS 

(49.36 ) 
B9!!O 

(46.00) 
l3400 
39.53) 

9191 
(46.30) 

2. CatUe ""ad 1021 
(10,25) 

2229 
( 14.90) 

3856 5692 2897 
(19.112) (16.76) ( 16.3B) 

l. Ddry .au ipmant. 110 
(1.") 

122 
( 0,S3) 

170 
( 0.07) 

254 
(0.75) 

151 
(0.S5 ) 

Sub Tat.l 6460 9736 '2976 '9336 ',239 
Totel lnveatm,nt 9954 149S0 19456 31899 t 609 

( ,00) (100) ( 100) (,00) 100) 
In''.t .... nt per mile" animel 1047 2712 3370 3132 2709 

(riguras in' pel"entlleall1 indlc8te peraontoQe to total investment) 
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Categol'ywisa analyals of investment. patten 

rallaals that there "as a slzeabla variation in the total 

inveat ...... t in dairy aeaete pGl' houaal>old mede on dll"l'arent 

catagorlaa 01' farms. It "as noted that in" .. !:mant varied 

bet ...... n P~. 6468 on marginal I'_a .... d r... 19336 an large 

farlls. the average belng r... 11239. T&I<1"9 investment 

par .. ild> en1mal into considaration. medium l'arlO" mad .. 

the .,"cimutll inusettllent amongat ell farma. Hawevar, 1;ha 

absoluta dirference 1n t"o IIIOnay Inllssted par mUch 

animal bat .. "" _diu ..... d large farate "as tlat ouch. 

further, lnllestllant an pump .eta lIaa the hlgh .... t on 

larga fsrms foll .... "d by amall, ... rginal end m"diua fara., 

in tIt.t ,,,·dar. 
In general. th" major extent of lnvestllsnt 

an dairy ant"prl"a be"" t""UlIOny 1;0 tha ract that 

r __ il'l the atudy area halla reaUzed thet. dairying 

1s a lucreti". enterprlae. 

5.17 CDCOm PR!!lIlCT1!lN 

Apart fro .. glv 1ng inca ... and a"",loymant to 
;Ul 

the surplus laboUr force in the rural areas of dry ""na. 

cocoon prodUction adds to the 1'ead availability for 

Uv<.tock tither by 1art over !l!Ulberry leaf at.lka Dr 

;ul AOODl'dlng to a world b..,k DUrliay. OR. "aetera or 
1'alnrad land under ... lbarry 0.111 giva a nat: incam. 
of 1'0. 3000 _oludlng tlla lab_ cOlllpon .... t. P/.Jl~ge Sac , 

(l'IeanakDhl Sun= .... 5.5. (1983);"jancultura .. a 
aubaldll1'Y ant8l'p1' laa 11'1 dry land devalop..,nt.' 5_in"" 
cu. ua1'klltlap In dry land davelopment. C.K.U.K., 
Bangalore. 
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JD.I 
al1k worre papaa. Qua to the .... ltlpu&"po8o UBa of 

mulberry cultIvation yhlch ie linked up uith quelity and 

quantity production of COCODnS, sille .. 01"10 "aering 1a 

961tting popular eIlIDng f .... er. of the Bangslo"e dietrict. 

Of the total 240 8""",1" I'ermere, 90 fermare 

reared alk"orms ragul""i y• Threa veristiaB vere 

reared In th" area. v1%., (1) local varIety ...... 1c" is 

conaidered ss traditional. (il) medium variety and 

(111) large or biuoltin variety. Though this antarprlsa 

""" b",," Invugue for more then ,11 yeara. the situatIon 

"es not ""tisf .. ctory a9 comparsd to that of experimentel 
;ml 

farRIS. In order to ev.luate·tt·ua economic" of cocoon 

prodUction In the ""'1'1& h"".<!hold, date .. ere analyaed 

and ara presented in Table 5.14. 

It i8 cleer frDm t" .. table ""at the oVGrall 

COCDcm production on t"a semple houssoolde needed on an 

aver.ga per ,"",ugdlald inve.tmant of "". 71142 snd 1422 

;ml 

5ompath. ~.1l. (1983) •. Real'lng dairy animals In dry 
land areaa of Kernataka _ A aubaldery occupstlon 
Por rural community. Semlno~-cum-uorkshop on dry 
land development, G.K.lI.K., Bangalore. 

£conomica of blvotlne cocoon production from ona 
!tectar" of ... lbarry 
1. Leaf' yield 
2. Total number Dr 
3. Cocoon yield 
4. Total re.lization from 

cocoon .. , Pl. 25/par kg 

30000 kg 
40DD kg 
1200 kg 

5. E"p ... "ll~ura -
rearing callt 110. 21S0JtOO dfl 1\;. 11.200 

6. /let incD1D8 (4-5) ".12)11100 
Sourc .. : 9>_la. I'I.B. (1979) • SUk worfo,rearlng' 
Lecture notes. Staff training unH, DIrectorste 01' 
Exhnsion. UniverSity of Agrll.Sciencea, Banqal<>re. 
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Table 5.141 [aon .... ia .. ar COCII"" pl'aductlon - val'i .. tv.lioa. 

(Rupa9a per hausehold) ----- ------
~artlC\11Bl'. 

Locel varlety 

"'lIdlum varlety 

Large Dr BivaHin 
varisty 

nuarall 

;had ~.f Labour 
'I!lii:ldln9O\u p"",nt (mondays) 

--
6750 ,,79 254.9 

7555 1717 956,6 

7210 1413 401.6 

7042 1422 480.2 

V..ri able cost 
Va lu 9- !'.Ii ut-or--lJth er T ctai 
or eggs leaven ahel'ges cost 

---, 
144 419 212 775 

B2B '1800 506 9142 

394 ,cS3 494 1941 

468 2620 459 3547 

Tot.l 
inc",". 

1739 

11li35 

8104 

7933 

---, 

RQtUJ:n 
OVSl.' rilC .. d 
cDet(lllCDlu­
ding t'amU II 
leboulI) 

964 

1393 

6163 

4386 
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on bullding end equipment re"l'ectlvely. The """,,0ge 

return ovor fbOld eost (8ltc:1udlng labour eomponent) 

wQ1'kad out to ~,. 4397 per annuli. Blveth1" - an i..,roved 

varIety yielded t ... ", hlgh .... t return over the fixed coet 

whic'1 a .. ounted to rs. 6163 pGt' household PGt' yo"r. The 

lowest return over fixed cost .,,, .. "baerved In th" CdB 

of 10co1 variety uhi"" fet""l!I<l only Ill. 964 pel' "oue.,.,old 

par year. 

5.1S ~I£T RETIlRN mOM VARIOlS rARM eCTIIIlTI£5 

A diversified income Ie youelly dsslred In 

dry land ferOll"'1. Rocelv!n\> an 1""""'0 from smvara! 

sources "atllet" t"an ORs ia at least' a partial InaU1"sneo 

against unfavDurable ,,!:'ica changes or un'~ .. een yield 

risk. Tha prOportion of not inoo..., derived froll! an 

enterprise pictures the relative illlPortence of tlla 

particular ant""prisa on t ..... far... An attempt II .... , 

tlterefore, .. "de to furniell t". detalled lnfo:rtDation 

aboot net income per farm froll! VariOUS fe .... activities. 

Table 5.1\'; prDvides detail" of 1n""lIIe 

1"ecei ved end expenditure incurred 1"0" V81'10U8 enterpri­

ses on vllri We categories of fer .. ". The table addS 

In pointing out ~e stran~ and uea~ enterprises'1n tile 

1'1IIl'''' I»>,s1n".$ 1n ter .. " of proUt. 

It ..... s ob.erved that on en ..,sage, tl-oe 

.emPle fat'm houeeholde "lid .pent .sd"", .. on or.., aultl­

"atlcn foU"",,,d by dairy "nd serlcultu"" enterprises. 
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T.bl" 5.151 Vroa.,1y ina"." and expenditure of vaUauB ra"", activit1ee 
In the 8801p1o houaohold (19'79.00), 

(!!YPP!l9 par houeeho1 d) 
Particulars CdlSl~)! Rf [8;m 

I'Iargl".1 5,..11 !'I.dium Lal'ge Dvormll 

1. E"P'l'dl!;uu 

4. Cl10P enterprise 39.02 3799 '1870 15027 6515 

~. O.iry antll1pr188 4542 4046 4479 7610 4'157 
•• Saricultura enterpri". 1640 600 500 8248 1820 

T'*.1 .~p.nd1 tur. 10,24 8445 12849 3~e5 13092 

2. Jnp9'" 

•• ClOp anterpl1iae 2216 3610 7160 21255 6693 
b. Dairy .enterprlee* 4734 5748 a194 11337 69B3 
c. Sericulture entarpr!se U24 37$9 3003 6195 3303 

Total Ine_ B1?4 13125 19257 38'187 16979 

Nat 1"=1118 -1950 4592 S4O! '1!I02 3ea? 

.. It includes Incom8 fMm salll of' animals and e.18 of mUI<. 
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A total axpenditure of !l!. 6515 .... s spent on crop prodUc­

tion compared to ~_ 4'/57 and lb. 1020 on dairy and 

sericulture enterprises respoctively. However, 1t is 

significant ""at tlte axpMdltll1"a pattern of marginal 

and small 1' .......... 8 .. ~hib1ted II different trand placing 

delry enterprise on tDp priority as against the overall 

expenditure pattern. On t~e other hand, the oversll 

income per houaehold states thet thO propftt1on of 

income deriVed fro .. dairy tf>rough aale of .. Uk end cattl"" 

LIaS maximua compared to CrDP and ser iaJlturs.. Thus, 

total inca .... derived from dairy enterpUs" ... as Ill. 6993 

.... compared to P... 6693 and 3303, fro .. crop and aericulture 

respectively. lnter.,stingly, the S"trang point in t"e 

farm business use noticed ,in the cas'a or dairy enterpr isa 

","lell brought a positive nat return on all tit .. categories 

of far"", ... "eresa t"" crop production ahOIoIed a negative 

nat return on ell categories Df' fet'fIIS. 5Bl'lculture in 

small snd mad ium I'arm "ituation brougllt a pOIlU iue return, 

""areos on "",,,ginel and large farms 1t gSVD a negative 

return. '"". ov"".ll balance s"o"t .. ho ... eeI a positive net 

~eturn of 1:,_ 3997 froll t"esa three maJ Or ferm activit! as 

an selected sample house'1alde. Houever, marginal farms 

slloued 8 10". to the axtant of' I!J. ,gsO/yesr. In gao .... l, 

it may be pointed out tll.t ""coon pro<tlction and .Uk 

pro duct! on including cattle .. arke\:1ng had an 1""ortant 

role 1n genarat1ng income and adjusting the loea ... 

frDm crop productIon. 
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In tIle succeeding chapta ..... tIle adet1ng 

.. aturn aver fixed fer .. resoureas era improVed by optinu .. 

plane !.Ilia" h""e .... eurad inC1'988ad and etable incolOe. 



CHAPTER - 6 

I'IODEL-I RISK NEUTRo1L DPTII'llI'l 

FARM PLANS 



I'IIIOEL - J - RISK NEUTRAL IPTII'IlI'I f'ARI'I PLANS 

The a8sulIPtlon behind l'I"d,,1 I 18 that farmers' 

obJ"ctive i .. to .... "I .. ize aggragate nat return" "hic" are 

consldersd st., 1". pubject to price and non prIce cons­

traints. By t),is qualification. und"r I'lodal I. aix plan 

altarnativSB fDr each synthetic farm situatiDn comprIsing 

t .... levsls of tachnology uare brought out. In t"is 

chapter each Optl ...... plan is diacuesed in t .... 1DB of graBs 

l!I8l'gin. utilization or rsaou .. c ..... and laval at uIItell ths 

nan plan scti vitiae would atart to campete IIlt1> opti .... m 

plan 8ctiv lUss (opp" .. tunt ty cost). Sh .. dD'" prIces of 

c,,"strelnad resou .. c .... /reatrlction "eTe brought out 

eeparetely ""ar.ln a colIPsr1""n of pricIng under the 

81x plans ....... 8 Indi c8tad. 

6.1 I'IARCINAL SYNTHETIC rAft!'! 

Merginel farms 81'S. In uisu of ths atrlngent 

land resources. called as family ferms. Land ia used for 

grOLling mUI .. ts and ceresls. pri"",rUy for hons cansuap-

tion and acc .... tonally for .... rkat. It 19 contended that 

merg1nal fa ...... ra "ave poOl' resource base. S8peaially. 

land end capite!. And. f!lt' ov".. ana and·a "elf' decad ..... 

government agencies, 11k. marg1nal farmora and agricul­

tu"el labour agency (I'If'AL) "ava baan I114king caasel...,. 

e'Porta to inSist the .... rglnal rarmera to shift to nau 
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technology .,itll .., ... el'bitrBl'Y credit aupp1y. The techno­

logy, In crop and In delry pro!lucU"" pr""ide InPort.ant 

know-hou to O1rcumvant tha proble .. Df s8aaonal end 

p~lshabb naturs of agricultural and delr)' prDduce and 

inatitutiDnal finance ayn""ron! ..... the p>:OCBse of devmop­

Ment far this ferm s-1tuatton. rn this tachnoloqy-credit 

ayndrD"'" hou best th .. marginal Permera can utilize thalr 

reeourcBB ia brought out In the fDll".,lng plana wh1m 

CD""lder tuo levela Df tedlnology and sl.lI altamatlvD 

cholcR fDr p ..... l1Jctlon PI' ooea"". to ""DDsa frOIll. 

IIptlR.1IB plana und .... "dating tedlnology 

Plan 1 and 2. 

Constrainta and problem matrix for m.rginal 

~erm eltuation are prGsanted In Appendix VIII. PI en 1 

and 2 represent ootl_ plan und .... exist1,,'l technology 

"h ..... in th" forller COnR ld .. red crap and dairy and the 

latt ..... crOp dairy Bnd eeril1l1ture. In.pita or til. 

tlllX1bll1 t.y In tn. CQnst •• intso 1'1"" 1 and 11 hav .. ahown 

the .. "",a profit lav .. l" .. ith " ..... level or actlvlt!aa. 

Hanca t"ey ar .. db'cue!!ed under 8 alngle heading_ 

Table 6., presenta activities in the 1'1 .... both rao1 ""d 

diapoaal. The folloY!"'! a .... tile crop and dal1'y activit!"" 

1n the plen. 

11.1.'., ~Dp Activitie8' 

I:ptilalm plan 10111111 utU1za 0.42 hectars or 

unlrrig.tl!ld land in kl\arif sea."" and 0.241 lI""ta ... 0 I' 
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Table 6.11 tPTl1tJ1'I fAR" PLAN 1 and 2 

I'largtnal Synthet1c ra'tm 

Activities in the plan 

REAL ACTIVITIES 

~,",8b"ed co .. , dry 

lialUl<a't COIol milking. type 1 

Cou Iill" asla, k"srlf· 
Cau milk sale, rebi 

Unl t or Level of 
activlt!. activities 

1'IUaDer 

Kgs 
• 

2 , 
40 

Reg!' iapr""ed unlrrigotml 
Rag! 11!flfi)ved. su ... er 

land. kha1'l f ha 

113 
0.42 
0.247 
0.170 
0.322 
0.152 
0.00046 

9.35 
3.35 

Peddy. k"ar J.P 
Paddy, 1'abl 
l'Ie1%O, khorlf 
Naplar 
Bullocl< htre period j 

Bullock hiro p"dod 5 

Capital borr""ln", kh8rl' 
Capi tal b"rrowing. reb! 
Capt tel borr"",lng, t!lUPlmsr 

Ragl a8le, khArif 
Paddy sale, kl1arif 
Paddy .ale. rabt 
Purch.s. of' rod.lk 

Purch.se of paddy. SUmmar 

OI:lEOSAL ACHVITlES 

Lend irrigated. S'-ar 
labour period 1 

• • 2 
• • 3 
• .. 4 .. • 5 .. n 6 

Bull Del< labour 2 
ft· • 4 

• • 6 
Reg! straw 
Paddy atraw 
!'Iabe l<I1adbi 

ha 

" 
n 

• .. 
n 

• 
Qtla 

• 
• 

Kg .. 
IIUe 

Ha 
Mo!ndeys 

• .. 
• 
• .. 

Pail{ days 
ft 

... 
reUs 

• 
• 

66.70 
1.24 

10.10 
3.25 
3.43 
B.37 
8.00 
,2.90 

0.0743 
50.890 

163.430 
51.,85 

104.020 
62.320 

213.770 
5.204 

12.590 
10.1130 

0.860 
6.365 
0.9'15 
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irdgal:ed land In au .. ""n' for the productio" or improvad 

variety or rag1 both for ho .... """.......,t1o" " .. uell aB for 

.... rlcot .. ale. Totel producl;ion or l'8I!Il usa 9.25 <:fIintsle, 

.... t of uhich .lx qulntale uere kept for !tome end r ... eln1ng 

3.2$ quintala ....."a ,",,0.,.. .... aold at GlIieUng prte.... The 

input-autput coeffioient fait' paddy fait' tIlle category of 

ferlO8 was congenlal to bring shout Burplt18 produoe far 

tha aarket. The aree undar l""rall.d verlaty or paddy in 

kherlf OIfId reb1 ..... on .. WBe 0.17 "ectare and 0.322 hectare 

of 11'l'igsted Innd respectively. ""'1e1l. aftar meeting ""lIa 

raqu1l' ........ ta. g_retad .. arketad IlUrplua of 3.43 quintala 

"nd B.37 quintela In th .. rssp.ctiv ••• _"". H""av8l:'. 

2.9 . qUintals in ......... aallllon .. ae aha"" as bauollt 1n tha 

1'1"" alnce thera lUI. no au_1t' paddy crop. lI,1s .... "'. 

to th" .><1at""ca "r .u ..... r ragl 1n th .. plan and .1.0 dua 

to the buying activities ..... lch .. sra introduced in the 

m"trl" to ra1ax tha .. ini_1I raqulr_t co1l8trainte Df 

peddy. !'Iaiza fulfill ad .,1"1olUm '''''''0 l'aquirar>ont by 1 te 

..... allotted In t.,l" plan, namely 0.152 hcctara of 

Irrigated land. Na:>iar gras" had oCCupied a very n"'1liglble 

al'<'a ""'le!"! amounts only to 0.00846 heetare. lI,10 may bo 

palt'h"pa due to the conatrBint lnt·roducod 1n the pr<ibl_ 

IIstr1)(, ot'laNise it 1IIig"t not .... ve entered t"e plan. 

6.1.1.2 Dairy Actlwitys 

To have flexible l'eIt'lI plen. delry an1mals .. era 

CIIn81delt'ed fDr dual purpose in the ",,001II1II ... tr1 ... n .... aly • 

.. 11k prQduction and oattla markating .. hlch DlI8Ctly la the 



151 

p""sent Bi~ation in BangB1""e distriCt., TLIO dl>y crosabred 

co ... " I(ept for ...... " .. tlng had ente"ed tha cptl .... 1 plan '01' 

adding profit 1n tha obJectlve function to the extant of 

r,. 6500. One local Hallllcar cow leept anly far .. 11k 

production had the a<!vantag. of aupplying, .. 11k to the 

houaellold. ,""u .. there wee .UrplU8 .. UIe for eel. dUrlng 

the kharlf' and reb! seasons thQ f'ermero had to maat their 

do_sUe requlramants in au .. mer by pu.ch .... lng mllk 

according to t~e plan prieee (Ili. 2.50/kg) higher than 

th"y .... cell1ed (As. 1.6D/kg) for the1r product. 

6.1.1.3 Addltional R ....... cee - H1r"d/B01'rouedl 

To ox"cute the opt1a,al plan addItionel bullock 

power waS required 1'0" whid1 capital ...... ut1U:ted .t the 

edutlll<) marleet rote. It ..... 0' tit. ord .. of 9.35 d."a 

In !chariI' peale Beaeon and 3.54 dayB 1n rabi peak se .... on. 

Sinea th9 caPital borrowing .ct1vlty ..... included In tlta 

matrix as unconstrained /tOd 81nce tlta lOau_ .... "unt the 

plan cauld barra" was ee ...... d to be 11111itad only by th .. 

r"sourc .. s at tho disposal 0' the r ... ",. ~e plan sltowed 

B tote! or I'l. '1805 .... borrowsd ror all the three s .... son ... 

6.1.1.4 Disposal AcUlllt1 .... 1n ~s Plan: 

Unutllised reaourc&a or produca .. are els;, 

net!l'led f'ro" th .. Unal U ..... tlon of the optimum solution 

Tabla 6.1 "lso shDUB th" ."tant Of unutll1aed reaourcee 

in ~e apU ..... plan. '!>,ere ...... D.1I143 hactera 0' au",""", 

1rrigeterl land .ha",n .... unutlU..ed. This can perhop .. ba 
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utilised 11' ca..,an production activitl .. antfill' th .. plen 2 

in uhich a""lculture "all .,...,ined with deiry and crap 

saUvitias. Similarly. tfte farm labour unemployed 1n the 

s1x pedade could be employed 8gein 11' c>ocoon production 

acttv! ti .... enter tIls plan and .... 1ze production is increased 

ao ae to bring incolllS 'rD .. IlIIU"lmt eele. other tmutll!zed 

reaources include bullock pU1'icd durino drouSh' seaeone 

and ragl str.,,_ peddv etre ..... nd m&12 .. khatlbi. These dry 

f'odder could bs utlUs"d if crosabred h.d. fere. llu1l1lcar and 

bUffalo and dry IiIlllker cow wauld ..,t. .. r t. .. " plan. 

6.1.1.5 Opportunity Coat of non plan activitles: 

Table 6.2 deplcte the h1attno profit leval 

and t"e competitive prDFit naeded by' th"non plan activlt1 ..... 

Ragi (loed) activity on unirr1l1at.ad land during kher If 

seaeon and i,;.proved vart aty - lnda.!-- 5 along wit" jaw. 

wauld atert competing with plan activitlea only if tha 

profit; wuld have baen Ro. 1264 and 851 respectively. Paddy 

crop dUrl"9 au ...... • would be p08llibla if tIla C1'Op .,ould 

bring " nat profit of "'. 2111/ha ineteed of I!J. 1938/ha. 

tau and bufl'alo IICtiV 1tUB lJ11ch ware coneidered 

in th" matrix and .. ltic" did not enter t"e plen could co"",ata 

uith optimum plan activitlaa only at • hlghar profit lS\le1. 

Thus crossbred co .. , "ept 1'01' m11k production end Cattle 

merketing should have h.d ~. 14.8 more then the present 

lwal of' prGrit. and whUe C!':Q9sb"ad hell'e1'8 " •• dad !!S. 11tJ 

more, local Hall!l<ar COw -dual pU"pos" or lllil'k and cett'le 
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Table 6.2. tpportunlty coat of !'lin-plan activities undar 
ex1stinq ted'!nology 01' l'Ie1"91nsl rs"", condition. 

ua .... of non-plan activity 

Crossbred cou, typa 2 
Crossbred, ~eirsr 
Halilker COU, type 2 
Halilkar CDU, dry 
flo l11ker. haUer 
Burralo, type 1 

BUffalo. dry 

Bul'l'alo. heifer 

Salling pHCa a" co", 1111I<II<g 
SUm ..... 

Rag! (lacsl) inunirrigated 
land. ~a"if 

R~91.(lacal) uiUt jou"r and 
Avar.V in unirri •• tad land, 
kbarlf 
Paddy ......... " 
Cucooner, aum .... r 
T .... o\<>. robi 

Carrot, rabi 
Sala of paddy. summar 
Sala Df maiza. kharlf 
CoaaDM. small 

Cocoon. medium 
CDCoon_ larga 

Rag! strB'" buylnq 

= 
Exlatlng prlco/ Pmflt/prica at 
prol"it level, "hid'! activity . 

co ..... ta til .. 
II! &pUllUm pI ..... lb. 

1025 1100 
1100 18113 

302 1432 
360 2287 
432 1158 

438 552 
200 28B5 
360 3487 

'.60 2.62 

83" 1264 
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1I",,!eeting-ne.dod P.o •• 102o IIDrer dry Hall1""" coy needed 

Ill. 1130 more, hoi fer or tl,is broad must haVEI brought 

~. 1921 more then the e~ist1nq level. BuffaloBs uare ehort 

Dr ~. 1326. 1131, 2685 and 3127 rospsctively for type 1 

( .. 111( production only), type 2 (dual purpose), dl-y buffalo 

and hei fer. Other crop activities proved to be compara­

tively leas effective 1n bringing returns to the lOerginal 

farm. tJ,EN CQuld be considered for opt1.r.:um plan Qr'\ly if t 

fa:" example. haan8 cou Id generate profit of t:'li. 3914/ha. 

instead of Rl. 363/ha. to .. eto r.. 4006/he instead of 

II!. 2429 and carrot r.. 2911 insteed of Ill. 2915. 

SUk uora rearlng and cocoon pt'oduction needed 

much more profit to compete utth food crop activities. 

"",us local or " ... 11 variety nf cocoon naaded lb. 5233/ha 

more, medium variety neaded Ps. 7960,A,a more and lqJroved 

Dr Bivoltin variety needed P,. 474d/ha more tllen t"e 

existing net profit. 

The above information abaut non plen activities 

ere "ighl1qhted ".,re to provide addition"l guidelines to 

tho> develOpment,,1 program"es ollie" LlerB introduced in the 

district of Sangalor" .... d other parts of t.he state nBlllely, 

Ion" rccil1t1es tD marginal far .... l:s to encourage sU .. worm 

rearing or keeping crossbred caw or cultiVation of horti­

culture crops. Suece.s In t"is direction cOLlId be possible 

only 1 f til" existing prorlt level tis illlpravG<l as shoun by 

the apportunl ty e ... t. 
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6.1.106 Improvement of Plan 1 end 2 over existing 

condiUon: 

Table 6.3 brings the ImprDVBDsnt of Plan 1 

and 2 over existing condition. Under oxistlnQ conditiDn 

marginal far .... r &Vsn uith csttle lIarketing incurred e 

loss of "'. 1950. But under plan 1 and 2 the nat raturn 

"oe .. upto Rl. 8124 and aven efter daduct1n9 the .... aunt of 

RJ. 6500 ohich wera fro .. sale of animal. the plana had 

poaitive return of t... 1624. tend ... as utlllzed under 

"dating condition to the extont of 119 p .... cent by 

f .... "ers. But under Optillum plena 1 and 2, thera u .... a 

pll8s1b1l1 ty or utlUzinq the land to tho extant of 

144.00 per cent. Th" illProveoaant oVa' prealll'lt cc>ndltion 

Oae thus 22.,0 per cent •. HOwever, !-oJ .... n end bullock 

labour USB n at utili zed as In the existing practlcs. 

Ther" ... as unOllploY11lsnt or labour to the extent of 87 par 

cent Df "an deys avsllab1e In t~ .. farm under opU...,,. 

candi tl on .... against 46.25 par cent in practice. 

6·.1.2 Plan 3 - IloprlllJed Crop Technology. 

Plan 3 ....... developed for improved crop 

production taking food grains. ragi. paddy • ..,1%9 and 

horsegram, and co ...... rclBl crOpa. groundnut and BlJger.C8ne. 

The follouing ere the activit! .... in tile plan (Table 6.4). 

6.t.2.1 crap Activit! .. , 

I..,,,ovad Variety or raol crop cultlvotad elong 

",I th JDunr crop on unirr !.gated land during khar if S9ason 
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Tabh 6.3. hl.eting condition end opt11111J111 plans (Madill xl in 
tlll/ma of utilizaUon of reaourcea and nal; incoll8, 
Marginal Synt~atlc 'arm 

". -_.- ,." ... . ... 
Name IIf reSOUrca Exlat!ng t1ptlllUAI PlanD 

condit! on __ t I , - " 

1 2 3 4 5 6 ______________ .. == I_' "'" ,_, • 

A. lend 

i) Tota 1 C110pped area, !Ie 
11) CrDIIPing intondty 

11llll1'Ov .... nt ovet exisUng, 
parcentage 

0.93 

119 
,.34 1.34 

144.09 14r..08 

22.10 22.10 

1.45 
155.91 

32.13 

1.5& 
167.74 

42.15 

1.55 
166.67 

'1025 

'.82 
195.7 

65.85 

B. Labour utlllzation, ,""ndaYs 493 125 125 179 125 227 850 
(53.75) (13.63) (13.63) (19.55) (,3.63) (24.80) (92.3) 

C. 8ul10a~ labour utilization, 
pair days 57 20 30 27 23 24 1'7 

(,18.27) (42.04) (42.04) (56056) (40.67) (51.04) (35.20) 

o. Capite! IIIObUhad. !lI. 

E. Net income 98n"l'ated K6 

PI' GpIlS'ti on "f nat lncQllIe 
hDAI cattl" marketing 

-----------------"-----

10124 

-1950 

-
4749 

8124 

00 

4749 

BU4 

90 

4000 

3299 

-
i'lguraa In p.1'ant~ •• lB Indlcat. percentage to tot"l. 

4De2 

2718 

-

4832 

3045 

-

3883 

4139 

--
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Table (;.4: DPTII'IJ!') F"ARPI PLA'I 3 

MargInal synt .. "tic far .. 

A ctivitiea in t .. " plen 

REAL ACT IVITlEs 

Rag! un!rrigateo. ~harlf 
Rag!, rab! 
Regi, au"",,,,, 

Paddy, I<harif 

Peddy, rebi 

Paddy. au .... " .. 
flabe, ~hal'!f 
1'1817", reb! 
Ragi 8810, ~~ar!f 
l'Ie128 sale, kharif 
Bu11ocl( hi1'e pari od 1 

Bullock hire period 3 
Oulloel( hi re period 5 

Capital borro~!ng. ~arlf .. .. • rebi .. ft , summer 

DISPOSAL ACTIVITIES 

lobrur period , 
.. ft 2 .. .. 3 .. .. 4 .. .. 5 .. .. 6 

Bullock pariod 2 
labour 

• .. 4 
• • 6 

Ragi, rsb! 
Rag!, summer 

--
Unit of 

activitias 

hectare .. 
.. 
ft 

ft 

.. 
n 

It 

OUs .. 
Peir days 

• 
_n 

nr • 100 B .. 
ft 

Plan days 

• 
n 

• 
• 
• 

Palr days 

n 

• 
otIs .. 

level of 
act!" Itiea 

0.<160 
0.19B 
0.223 
0.107 
0.107 
0.107 
0.223 
0.0247 

9.112 

12.00 
8.09 
3.l0 

3095 

47.60 
7.54 

7.75 

59.53 
190.60 

65.27 
212.113 

67.05 
200.41 

1-58 

9.18 
10.09 
4.66 

5.49 



utll1~ aU tile land available rill' oultlvat1Dr\. that 

Ie 0.46 he. Ourlng ralll and _1' 0.19B hectare and 

0.223 1'0" of irrlgatad land "" kept for prodUCing 

Improvad ragi. In ell, .. total of 25.94 ·c:ulntala ,,_ 

!>rodll,ed.. But after Mating home requirlIOIGnt 6 c:uintal& 

only B.1l!1 qUintals were Bold. Tile rlllll!lllllT1\l 4.66 qUintals 

rebi and 5.49 qUintals of' au ........ r .. gl IoIOl'Q a"o ........... urplus 

kept In disposel actiliity in tile plan for .. ant Df r ..... ne-

rsUve price,· Tho priC8 at ",hi"" they """ld be Bold OB 

sh""" by opportunUycDst is 111. 184.14/qtls (Tab18 6.5) 

"hich 18 elsost daub Ie 1toe s><latlng price. The next 

competing crop uas rsgl an unlrrlgatad land. It could 

enter If ther" would be a s11ght inCl:'ee8" "r IS. 2.41/1'0. 

in profit. Paddy evan "ith Improved t.echnDlogy cauld not 

enter lIarket aale, so II .. lnl_ of O.,O? he in Bach ...... On 

.,,'" set aBide for _ting hOIl" raqUi'UlIlIllrIta. Par" .... . 

if t"ara could be ine""ase in pdca of padd" aale than 

thoro CDuld ba chances 01' having .. ore araB for paddy. 

l'II>lze could bring e surplus producf:hn during !chariI' 

aeeBon f~a 0.221 he of land. Twelve ~ulntala ~re sold 

after meeting "DIlle requlr ..... "t Df 1.9 ~intal8. Reb!, 

.... 1%a could satisfy Dnly domestic delllend by 1 ta 0.0247 ha. 

This plan hired bullock lab_ in 8i1 tha 

8aason" with B.09. 3.3 and 3.85 days In khari!', rebl and 

.......... puk se_na re.pectively. The capital borr ... 1nga 

during t"" respectiva aeasDna uere Ill. 476U, 154 and 715. 



Tabla 6.51 q,pol"tunlty ooot or non"'Plan activities at 
improved technology - Aarglnel ferG. 

. '" .. 
Name of non-plan activity Pro fit/price 

conaldced 
in the plan 

u 

.... . , .. 
(2000 kg/year) 
(2500 kg/year) 
(3000 kg/yaer) 

~ 

1774 
2282 
2909 

Crossbred, heUal' 400 

Buffalo (15100 kg/year) 1515 
• (2000 kg/y"er) 2152 

Reg! (Single orop) improved 
unlrrigatad, "~erlr 715 
Ragi improved lrriqatad 45&8 
Croundnut unlrrigated. kheri' 832 
1I0tllagram unit-rigatad, khar if 519 
SUQeroane 13029 
Carrot. ""aU f . 

Carrot. rab1 
Brinjal, kO,,,rlf 
Potato, rebi 

Cucuailert ",",or1' 
Sale of regl, rebi 

fl • summer 
Sale of' paddy. k"ari r 

.. • reb! 

• summer 
Sal" 0 f 11& he, k"at" if 

• , reb! 

9549 

0549 

9295 
91l1l& 

5679 

99 
99 

"2 
112 
112 
129 
129 

. " 

, • m 

Prica/profit at wIl!.cl1 acUvity 
oDlOpete the optilllUlI plan acUv 
Plan 3 Plan 4 Plen 5 Plan 

~ ~ ~ ~ 

---
-
-

111 
11937 

1916 
1791 

19798 

• 

-
--

184 

184 
:S10 
120 
315 

311 

•• . .... , 

13158 
11258 
9195 

31035 

1741 

-
743 

7322 
2716 
1771 

25246 

--
-

297 

302 

217 

-
, . 

• 
14179 
11965 
8587 

33719 

3778 

-
743 

7322 
2720 

1771 

27224 

" 
2605 
3953 

4141 
4299 

-
2075 

733 
7247 
2715 

2079 
27385 

9357 9357 

9343 9343 

9500 

10044 10044 

9231 9409 

186 186 

157.4 -
290 -
302 302 

287 287 

356 -

-
.. .... 
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Hu .... n labour Ul1l111!Ployed 1n the plan ....... the 

O&'der Df 59. 53. 190.6. 65.27. 212.113. 67.11i and 209.41 

.. an dsye tal' 1 to 6 perllJds raapacti.rely. 1111& labour could 

be utilized If the non plan aot.lvl ti88, n ... ely, h0l'89gr&lll, 

gl'Oundnut and sugarcana anter ~" plan ",lth the 1'1'0'1 t. 

lQllals hlgh9£ than th_ lavel c_id_ad. 

6.1.2.4 Opportunlty Cost of lion plan Aotlv1tlaa: 

!ltI1ar crop aottl/iUas. hD~Begr .. and groundnut. 

on unl .... 1I1stad land could co""eta ",ttll .. agl crop only If 

tltay could bring R<. 1272/1>a and RI. fll84/ha _e than 

the leval consld .... ad. 51 .. U .... ly BUI/_cene needad I!;,.S7?D/he 

.. ara than ed.URI) comHtlana (Table 6.S). [van und~r 

lmpl'oved tacl1nQlagy with Ub9£al credit. only rood gl'alns 

"ntarad tile plan. 

6.1.2.5 IIIIP1'DvSOIantoov .... the P .. evioua Plan: 

By the IntroductiDn of illlp1'oved t"c'lnDlaglcal 

practlcas tha pbn anhenc"d tha net raturn fro", crap 

prodUcUon to 'h. 3299. whle1> Is alaoat double the p .. evious 

plans 1 and 2 w1th exi"ting tschnalagy. Land utilised 

undsr th.te plan ""'" 155.91 p"" cent. 32.,3 per csnt ..,1'" 
tlten the existing condltlanend 10.82 par eEl'lt ..,rs th,," 

plan 1 end 2 (Tabla 6.3). Ae fer human labour eaplDy",ent 

ther .. "". 11ttle ImprDVlllllant <liter til .. previ ..... 1'1 ....... 

• t111 belOW tho axial: 1119 COndU:ian whare labDur ut1lized 
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vaa IIIDre than apU .... II "lan. 111a labour utUization under 

tIla aldating canditian uaa 53.15 per cant vher .. ",,_ this 

plan aho",. 19.55 per cent only. The GBlDa trand was 

observed Per bullock labour employmsnt elao. 

Plan 4 - Imptoved Crap and Da 1ry T"chnology. 

Plan 4 considere>d dairy activities, buffalo 

and crossbred CO"'a using improved .... nag .. rial and feed1ng 

praetices "lang uith orop production. In th!B plen dairy 

anima1e .... r" cone ldarud only 'or lillie producticn. Tvo 

IKJl'fala activit1 .... , 1500 1<9 and 2000 leg/V"" and 4 crosebred 

ccu soUviti .... , "a .... ly 2000, 2500, 3000 and 3500 kg/yaar 

and one haifer aotivi ty. uere introduced In tha matrix. 

Tha fo11".,1ng ..... SOe tile acti" lUes entered in ths plan 

",hich are praaented in T.",la 6.6 

Rag1 erop uaB asaigned 0.30 ho of' unir r1gated 

lend in kherlf seaaon, 0.0595 h_ of lrrlg.tod land in rebi 

and 0.194 !1a of irrigated land dUring Bummer. Oul; of 

12.79 quintals of ragl produced, 2.27 quintals during 

khartr and 4.52 quintals during su .... er '"'''0 .. houn as aold 

efter meet in!) consuOllPtl DI'I "equl" ..... nt at the prIce 1""01 

ccnaiderod for tl>16 plan. Thu" unlike the ""<lV1 ....... plan 

3. where surplus ragi did not entsr _kat !'Or ",ant of 

higher prlc., title plan unagad to .all all tha Bu.-"lu • 

• tock. Na change ues abaerued 1n paddy CUltivation 1n 

this plan. Peddy"' .... produced only for """,e con .... ""'Uon. 
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Table 6.6: OPTlI'llI'l fARPI PLAtl 4 

Narglnsl Synthetic Farm 

Activities In th .. pl"," 

... , 
REAL aCTIVIT! Cs 

CrcS8br"~ CQ'" (2500 kg/year) 

5nabebul unirrigated 

JOuar un1rrigated. khsrlf 
Gr ean fodder 

Regi unlrrigotud lend; kharif 

Ragi irrigator; lend. ".bi 

RZlI)1 irriryated land, dunamel" 
Peddy, khor1 f 

paddy, rebl 
Paddy. sumar 

Maize, l<hari f 

f-laiza, "eb! 

Re'ill ",,1l1ng, kheri f 
Ragi 8el1inry, summer 
Maize aellinq, ~herlr 
iiattt .,,19, l'ebi 
BuUock h1r9 oeriod 1 

Bullock hire period :5 

Bullock Ilire oeri od 5 

Capt tel borrowlng, kharlf 

Capl tal barrOLling, Bummer 
OI,liP0SAl ACT}VI!1£S 

labour pe r1 cd 1 
~ 2 
• 3 
n 4 
n 5 
n 6 

Bullock labour p .... lod 2 .. 4 .. 6 
strew 

Unit of 
"ctivities 

l:Unbar 

hectare .. 
• 
• .. 
.. .. 
• .. 
.. 
.. 

rN intela .. 
• .. 

paid day .. 
H 

• 
"'. 100s .. 

!'ten dayS .. 
• 
• 
• 
" 

pair daya .. 
n 

qtls 

• 

_. 
Leuel of 
activities 

0.0918 
O.IEB 

O.025s 
0.028? 

0.30 
O.1E95 

0.194 
0.107 
0.10? 

0.10? 

0.194 
0.135 
2.27 
4.52 

,10.1 

6.51 

1.51 

1.36 
3.36 

5?? 

3.51 

59.57 
190.AO 

65.94 

201.5?-

67.1 

200 
28 

11.52 
10.34 
30,R5 
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Total maize sale over and above hDllle requirement. was 

16.61 quintals fmll 0.329 hactere of 11'l'1Qeted land. 

For green fodder, ~apier/9ulnea gr088, 0.0297ho llee kept 

end BDob.bul occupied 0.054 he of unil'l'igat9d land. 

Jawar production ""'ant for feading tho high yielding 

COIJS occupied 0.0258 hecta'e of uni .. rigated lend. Inapite 

of thiS fodder production, """".bred co", or high yialding 

buffaloes could not anter the plan. 

6.1.3.2 Dairy Activities' 

Just to fOHU the hama l'a<lutremont.e 0.0918 

unit of crossbred co ... yialding 3500 kg/year """ all"",n 

1n the pI...... Perhaps constraint rala" .. t1an by including 

buying activities for CO" .. 11k fro;' market lIould lIava 

"""'Dved crossbred co.., alt.ogetfler from t"e plan. further 

details of t"18 poor state of effairs e'mlJeo that the 

pUce for milk and the profit par animal aug"t to ba 

.... eIl hlr;:h ... t"an "'''at '"'" conaid ... ed. 

6.103.3 Added AcUvl ties I 

In all the peak ." .... an .. bullock palrs ... are 

lIirud in t"is plan. lIJus 7.51 days in kharif 8es"an. 

1.36 days in reb! season end 3.36 daya in summer seaaon 

",ere the requirement or l1ired bullock labour •. 111e {lIlan 

all ..... ed Rl. 5770 for kharlf, fll. 351 for au ........ "" capital 

b or """,ad. 
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6.103.4 Dieposal Actlv1tlBBJ 

As may ba observed ~m Table 6.6 the activi­

ties 1n this plan did not fully utilize human labour and 

bullock labour. strau unutUbed uss of the ordar of 

30.65 quintals .... no pt'Ov1s1on uaO kept In t". problam 

matrix to sell strau. 

6.1.3.5 Opportunity Cost of Non plan Activities r 

The obvious reaSon far louGr gross income Is 

t"at crossbred co ... or buffalo "ere a"oun as competitive 

wit" hproved crop acHu ltiGS rOI' th/il resources but not 

suppl8lllsntinq t"e income by relllUnerative pr1ces. 

Thus to suppl .... ent the inCOmD. crossbred co .. 

2000 kg/yoer, needed fu. 113B4/year, crossbrad co", 2500.kg/ 

year, ro. 8976/Year, 3000 kg/yeer, fu. S2B6/y .... r end heifer 

Il!. 30635 lllare t"an t"'e level considered. 

this state of affair Is possible only if UB 

cons1dsr crOSsbred CO" in the cattle market uhich uauld 

fatch hig"er price than keeping only for mUk production. 

This type of situation is underlined because, .... shoLln 

by ti-Ja results of' t~l!! plan" pr:l.ce of milk 1n reoUty 

cannot be OS h1g'1 a9 I'!. 5.71/kg. 

AS for other crolls.groumlnut wtllld ·bo consi­

dared optimum only at !'s. 2716ft,a. horsegram at 1);. 1771/"S 

end sugsrcane at !'s. 25246/ha. aa against the price of 

lb. 832, 5\9 and 131l29/hectere respectively. 
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6.103.6 fmprDVGlent ovar previous planar 

'!he cropping Intensity in thla plan Wea 

167.74 I'sr cent. The increase over sxhtll1g situation 

waa about 42 par cent and over plant and 2. about 16 par 

cant and over plan 3 only about 8 per oent (Table 6.3). 

Labour ""d bu11ool< power were I1(>t ut1l1lred even se IQUch 

a8 in plen 3, but little mare than plan 1 and 2. The nat 

income in t"is plan .. as lass than IlrGuiouB plan. that Is. 

onlv P,. 2778, ..... areas plan 3 brought 111. 3299 .... net r"turn. 

E"capt that land 1a utilized RlaL'a inteneiv .. ly. no aupwlo­

uty can be attributed to t"is pl&n aver previ",," 1'1""". 

Plan 5 - Improved Crap· Dairy Ilarticulturll 

crop Tec"nolog!'. 

PI,," 5 included horticultural crops gr""n 

under improvad ....t"ods. ThaI' .. era potato. c .... rot. brinJal 

and cucu"'ar along uit., crop ""d dairy activit! .... of tha 

previou" plan 4. Land allot ted for raoi, peddy 8oobabUl, 

Jou"r and !lre .. n fodder uer .. kept unaltered. I'Ialz" had to 

sacrifice Ita ar"a Po" carrot during 8u ..... r snd brinjal 

durin9 kIlarif SBason resUlting In redUction In meize 

sale to 7.13 quintals. Capital borrOIoIed ...... P... 9610 as 

agOlinst P>. 6120 In t"" previous plan. Carrot .. as allotted 

0.135 hectar .. or land and brinjal 0.166 "". 

6.1.4.1 Disposal Actlvlt18BJ 

The labour diePOB,,1 ... aunted to 115.2 pur cant 

of un ... played labour. Bullocfc labour unutilleed during 
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2nd, 4tIJ end 6t" pltl.'lad ,,""III 1003, 11..62 end 10.05 bullock 

peir days I.'eapectlvely. T"" unutU1 .. "d "trail .. as 

,4.2 qu1ntals. 

6.1.4.2 ep,'ortuntty Coat of non plen Activities: 

YUh the introduction of \legEitable crope. the 

profit level at ... hleh non plan sets,vitl .... enter "ad 

inCraesed furt"lQt-. Of dairy anlQela. cl"Gssbred cou 2000. 

2500, 3000 kg/year needed Po. 141'19. 1'965 "nd 0507 .. "rEl per y 

y.al.' t"en t". 1"",,1 ""neldared st Rl. 1114, 22B2 and 2909, 

I.'espncti lIel y. He! fer needed 11. 33719 all pl.'Of1 t t" compete 

wIth crop. aufralo n""dad 1\;. 3178 as. eg01nst ",. 1141, 

1.'11191 on lrl.'iglllted land needed 1\:. '1322 I.'ath .. r tIlan 11. 4500/ 

"e •. uS n .. ~ pl'o'l t. Groundnut. hOrs,,(!ralll ..... d augal'C<lMII . 

eQuId ba enterlnQ tho Jllan if they could fetch r-,. 2120, 

1711 end 27224/ha ae net pratit. Carrot in khal.'if and 

robl season naeded ~. 9351. 9343/ho I.'eapeatlv"ly rath .. 

than Pz. 8549/1101 potato uauld be competing only at 

!>;. 1004>/1,8 net l.'etUl'n rat"ar than fl<. 90DG/hs; end ""culObEll' 

at ". 9231/ha net I.'eturn rather til"" , .. 5679/he net return. 

Plan 5 utilized land to the extent of 166.67 

per cent ..... 1"., .,,,a an 1mprovBment oVer edating· condition 

end plan 1 to 3, but there ... as no cflangalnthe cropping 

lntenal ty .,,' coll1pared to plan 4. This UaII the d1rect 

result of el<CtJangll of arae under maize to erBa under 
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T ,.bla 6.71 Of'T 1I'1l1'! fARM PLAN 5 

Meroinal Synthetic r8~" 

Activities in the plan 

Bm ACTIIiITIES 

Crossbred cou (2500 kg/year) 
Soobabul 
J~tJ-ar 

'Japi er 

R~gi unirrlgated, ktoeriP 
Aagi irrigated, rab! 
Rag! irrigated, Bummar 
Paddy, kharif 
Paddy, rebi 

Peddy, "u .... ar 
Maize, kh .. rlr 

Mal ze, reb! 

CRrrot t !llHRmer 

Brinjal. ktoerif 

Sale of ragi, kharif 

Sale of maize, k'1e:r.if 

Sale of' r.lt!ize, rabf 
Bullcc~ hirs perlod 3 
Bullnck hire purled 5 
GaPi t.l b<trr.,.,lng, rabi 
Capital borro",lnq. summar 

o IS? GSAL ACTIVITIES 

Labour period 1 
• 2 .. 4 

" 5 

" 6 

Bullock labour period 2 
• 4 

• 6 

StraLI 

Unit Df 
activIties 

Nunb et' 

hectare 

" 
" .. 
" 
• 
" 
" .. 
... 
.. 
" 
• 

quintals 

• 
• 

pair day 

• 
~. 1DOe 

• 

Man dayS 

" 
• 
• .. 

Peir days 
M 

• 
quintals 

Lavel of 
ectivIUGB 

0.091B 
0.1E4 
O.O:15B 
0.02B7 
0.:30 
O.lEgS 

0.[595 

0.107 
{I.107 

!l.107 

0.0278 
0.135 

0.135 
0.160 

2.27 
7.13 

6.52 
1.36 

'3.05 

75.40 

10.70 

54.76 

173 .• 97 

m.ss 
64.59 

1'13.97 

1.03 
'1062 
11,.85 
14.2 
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csrrot and bllinjal. Labour veS utllUed to 24.s per cent 

and bullock labour to 51.04 pet" cent (Table 6.3). The 

not retul.'n .,ltl'o thia plen bl'OUgf1t ablllJt. VGe 1\1. 3045, 9.61 

par cent IDDra than plen 4 but 7. 7D POl' oant lese t.f1an 

plen 3. 

Plan 6 - Improv"d Technology I'DI' Crop, DB 1l')/ 

Horticulture and S"UC\llture. 

Plan 6 ... " Intonded to give iGpartanca to 

IlIUlbarrv cultivation and ailk ... arm raarlng to produce 

coe""n.. In tI'ols effort da1l'l' snima1e ""rs alao ancouraged. 

Plan 6 proposed t"" following aeUvUl .. s to prociJca a 

profit of P.;. 4138/"a811 (Table 6.S). 

6.105.1 crop ProciJctionl 

Are" under rag1 C%tlp (ClIltlvated 'al!lnl;: ulth jowar 

h". been reduced to 0.186 IIa of unlrrf.glited land and 

O.lS95 ha Df' irrigated larid durtng lIab! and 8\1lII0I111' aaaSDna 

plli8ar11y for hDlle conaUlllptlon only. ~ very negliglbla 

aaDunt of O.OOSS qtle 1,,,.rB ahaun .... sold. The In~er"nce 

drawn fro .. opportunity east of' other ctop activities ..... 1' ... 

ragl in unlrrig.ted ar .... lied to bring fs. 17. "Ill ,..,re than 

.. hat v .... "opad and rag1 1n khBrif lrrigatad land to be 

r.. 2659 more. Tit_ erea under "addy ...... tile B8II8 ae In 

"lan 3,4 end 5. Araa under .. aiza had inCl'OGSed to 0.189 ha 

1n khslP and 0.128 he 1n rebi a ...... D ... generating a 8urplua 

of' 6.39 qt.la and 5.71 "Ua In tha respactivG se .... oOB. 
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Table 6.B: ~t1_ Plan 6 - l'Iarg1nel synthetic f_ 

Rctivities in tIle plen 

REAL ACTIVI TI [S 

Cro88brad cow. 2500 I<g/year 
9,,1e of cow milk, klJerir 

5oobabul, unirr19atad 

Jaws, unlrrlgatad. klJarlf 
Rag1 unirrlgoted, k"arif 

R.gl, rabi 
Rag1. SUmmer 

Paddy. kI1erl¥ 
Peddy, reb! 
P eddy. summer 

1'181>:e kI1erif 
l'Ial%8, reb! 
sale or rag!, "harif 
.ele of _bE kI1a1'tr 

.. "la 0 f .. a i2e reb! 

luliOCk "ire period 1 
Bullock hire period 3 
Bullock hira " .. rio<! 5 
Capitel borrDuinq, Bummer 

Carrot. suamer 
l'Iu Ib B1' ry 

Cocoon 

DISl'OSAL IICrlV1TlES 

labour per! ad 2 

3 
4 
5 

6 
BullDCk labour 2 

4 
6 

Strew 

Unit of 
Bctlvlties 

'10 

Kga 

he 

" .. 
"e 
he 

he 

ha 
he 
he 
ha 

lie· 
qUa 
qt18 
qUe 

pair days 

pair daye 

"aid deys 
(r,. 1DD e) 

he 

ha 
-1S OO<>:rqo 

.... da)'B 

• 
• 
• 
• 

paUl days 

pair days 

"vir d,lYs 
qU 

Level of 
Bctlv itiee 

0.316 

261 
0.186 
D.DB86 
0.186 
0.1E9S 
O.lEgs 

0.107 
0.107 
0.107 

0.1118 

0.128 
0.OeS5 

9.3 
5.71 

1038 

1.36 
3.64 

71.7 
0.120 
0.0354 
0.0943 

10.57 

7.39 
26044 

S.11 

9.10 

11.37 
10.63 

24.61 
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Un1r1'1gatod land for 900bsbul had InCl'SaBSd to 0.1B6 ha 

fralll O.tE4 in plan 5. The land allot.ted to J""'ar waB 

0.0886 h"ctare in ~"arif In t"is plan. Green f'"dder 

cult-lvaU on ... aa replaced by csrrat end mulbm-ry leef 

cultl~Btion al10tlng 0.128 he and 0.0354 he land 

respoctively. 

6.1.5.2 Da i1'y Activities< 

Plan 6 9"0\Jod signs of accamadatlng high 

yielding crossbreel cow ror mUk production at marginally 

hlg"er leval th,," domastic raquirement. 0.316 unit of 

era.sbred CO ... (3500 kg/year) entered producIng a surplus 

of 261 kg In klterif seaBon only. In th. oth .... tuo seasona 

the surplus (524 kgs) dId not entor· marl<et far want of' 

.,igher price. 

6.1.5.3 Additional R~BOurces: 

10."111 days of bullock labour vere hIred for 

undilrtal<ing t"e activities in t"ls plan. Capitel ...... 

borrowert to the tune of Ih. 7170 only 1n summar seaDon. 

6.1.5.4 DiSPosal AcUv it Iss I 

The lab our Int_Ilfe cocoon production activIty 

1n the plan enabled to reduce unutiUsed labour to 1.39 "ur 

cent. Howel.'er, bullDck labour utillzation .. as ilecre .... ad 

and 24.01 qtla.atrsw was unutlll8ee1. 
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6c'toS.S Ilpportun1ty cOat 01' !ton plan ectiv1tlli1S: 

The lntrodJctf.on "r cacaon prlJlkJctlon act1 vity 

1nc:rGalled the eIlam:e. 1)1' dal:ry snlmalv to lJItlll' th .. p111111_ 

Thus " crossbred co ..... itt. 2000 kg/yaar. 2SlIO kg and 

3000 kg/yeer requi%'ed only n,_ 2&05. 3953 and 4'41/ye .... net 

return. Hell'er ,"",uld be ""taring or Ct1Urao at Ro. 47'19/ 

yea1' ellllOst 10 tt"l18 mors than uhat .... a considered. 

Suf'l'alo .,aed to "ev .. l'l. 20'/5 to cOlllPete ",ltll ctapa.. 01:11"" 

non plan actiViti ..... namely req! 01'1 l:rr1geted lando ground­

nut atcotra .... al .. oat a" .... apportun! ty COR all In pI"" 5. 

Plan 6 v>t1c1'1 toed a elaer. sUparl=lty ova:r I)t" .. 

plana "UII lncraaaed utilization of land (195.7 .. tIl' cant) 

and labour (92.70 pel.' cent) brClU!Jht a net incoea 0' 
1'0. 413ll IoIIilc1'l could be ll11Praved if eurp1ue GIllie coUld be 

_keta<! at a priCe SituaU<a rlll/ourabla to _uwl 
,,_are. 

Appraissl I)f Altarnativs ~ Plana und8r Rodsl I. 

/I _ginal farmer ln a dry 1'_1"9 araa h...,1nll 

0.79 he of <!pentlanal hold1ng ",lth 9't6 _ dayS 01' ' .... l1y 

labnur at hie dlapooel end UGlited bullock lab_. un<h#' 

_"atlnq conditton Could face negative net qturn shoulng 

the sub optiatal lavel of 11111 1'_ plan. l'Iade1 1 through 

! ttl 6 plan .. was an attsoJlt to zWCD!/i'1illll tha ~IIIl!U"'CII8 

by J.'aaI'ranglng tt.e production pattal'n uttictJ fIl'Cllled t"at 
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positive net inco"", could bs generllhd. The best plan 

from among the alteE'netivas could be a"lectad only after 

critIcally a68escino their comparativa merits and 

dameri ts. Tit. coaparative production perfOllDance of 

plan 1 t~rougo 6 along with existing condition era 

pr ee.., ted in Tab Ie 6.9. Undel' .~1at1ng condition. 

marginal fet'1!lere' pIa" appeared to be 14.36 qUa of ragi. 

12.06 cUs of' paddy ann 1.72 Qt.l& of maIze ""'lch after 

fulfilling home rP-Quiremant brought 8.36 qt1s of ragi 

snd 3.06 qtls of paddy far mar""t sal... 1'I1lk production 

after meeting mInimum consumption "equi r"mont generated 

marketed surplus of 670 kgs. 

",. reallocation of rssout'ceB undsr plan 1 

and 2 produced the Semo quentities of C1'ep Bnd .. ilk 

autput end identical S1!Iount.s of pr..wcte "''''e marketed. 

T, .. nat return t""ae plane ..,uld gansrate 1d98 hiqh""t 

at fs. 8124, 80 per cant of it LJall due to sala o~ dry 

crossbred cows- "'e sale of twa dry crossbred 'COLIS 

under t,. annual optI ... "l plGn border OR practicel infea­

sibIlity makinq t"om unacceptable for recommendation. 

T"oug" olan J could attaIn ragl production of 25 .94 qtls 

eft"" meeUng home "equirementa only 0 .• 09 qUe could be 

sold lesvinG ttl" r .... ainlng 10.05 qt1s idle stook. lis 

for other food grains, peddy production uee jUst enough 

for home and .. ai ze had 12 qtt aurpl .... uhlch w .... brOU\lh t 

to market for asl<>. Ths unsold "agi tlurplue and the 

price 1 t demanded being twics tfla exiating 1eval wera 

the promi"""t reason" for the 1DpractioabU1ty of plen 3. 
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Tsble 6.9J COMpa~iaon of optimuM plana 1 to G Interm. or 
Important production pattern - marginal farm. 

Particulars £ld.tltlng !1a~'l!lm gIlD , 
plan E xi.Ung Tech- Improved TacMnology 

nology -- ---1 2 3 4 5 6 

P~oduct1Qn_(Qt19) 

Reg! 14.36 9.25 9.25 25.94 12.19 12.19 6.00 

Paddy 12.1l6 t8,30 18.30 g.OO 9.00 9.00 9.00 

Plaiza 1.72 1.50 1.50 13.50 18.11 10.98 13.59 

l'Iilk (kgs) 992 471 417 322 322 11D7 

!lala (qUel 

Rag! 0.36 3.25 3;25 8.09 6.19 6.19 

Paddy :3 .06 12.30 12.30 -
PIa ha - - - 12.DO 16,61 9.48 12.09 

Pl11k (kgal 670 153 153 - 261 

--
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Moreavar, dairying being an integral plll't of Indian 

ferming, IOsrginal farmer may nat go fOJ: only crq, produc.­

tion GIIen ",it" illiprovad ta""nology. flence plan '3 turned 

cut to be a t!1earetical optimu .. plan. 

Plan 4 .. ulth improved crop and dairy would 

result in leas of" rag1 and mora of mai%s than 1n plan 3. 

The cu~ntity of rag! sold waS 6.19 qtls and that of maize 

16.61 oUs. Hlq" yieldina crossbred co ... eQuId not enter 

in 1 ts Yull integer value and could "JIfill Dnly "0lIl9 

home reqUirement. This "hoUG t"s dominance of improvsd crop 

production ovor dairy. Since "n""ncad mllk production 

thraug" cr""~ breed1n", proqr_ 18 th .... ccmpte<! fOrlll 

for · .. arg1nel farmer, t"ts plan does .not rmprsaant t"a 

ideal situation. Similer uaS t"o csse uit" plen 5, 

.... ere ",UI< production uaB Ic""t at subsistence 1911a1. 

Th .. in trodU ctl en of sar lculture In plan 6. 

broug"t about a t.,tal ""am., in t"e production pattern. 

Mil" produ"tlon, en"anced to 1107 1<9, only 261 1(" of 

l<'lerif milk lJaa sold out fDr llilc~ ~r hlqhsl.' price. 

r"e price demandGrl' for the unsrJld Rll1t.: in the plnn uaB 

P,. 2.11ikg ...... ere .... the !>pHllUm plan ",AS r,. 1.50!kg. 

Judged by resource utilization, n3t'flely, land and employ­

ment of lab our, and output of surolus milk and food grain 

maize. t"i. plan proved to be Ideel among tile alterna­

tives for "",rginel {'''''mars. But tits efl'ic!ancy of this 

pl~n need to be tested by fluctuating nct returns .. hlc" 

would be attar.>pted 1n modal 2 under plan 11 end pr""ented 

1n t"c chapter that fcll .... s. 
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6.2 SMALL SYNTHETIC FARM 

In Bangal""e dietrict, ""'Us mOre than "alf 

of the farm population belong to marginal farm, one DUt 

of' 3 or 4 f"arms Is a small farm.. Small farmers er a 

identified as a potential force to reckon "'ith from t"e 

egalitarian angle. De\lslopmsnt prospects for them are 

constantly beinq "rauieued, refo~18ted and redefined 

in the lig~t of changing 'acts of growth praapecta. 

In t~e study sres. the small FsrrnBrs. uith 

an average of 2.00 I1ectare of cultivable land had taken 

up mixed fannin!] witt, cron, milk and to some extent cocoon 

production subject to the prevailing agronomic, financial 

and -managerial conditions. Attempt .hDB been [!lade in 

plan 1 and 2 to brinq out the axIoms of optima under 

existing practices Bnd plans '3 to 6 ore devised to ehi ft 

small Perms to hiq"ly inraroved met'1ods 0 r cult lvation 

In order t~at t~& productivity of the limiting resources, 

land and Capital could be inCl"essed. 

Plan 1 and 2. 

Constraints and prcblem matrix ·for small farm 

sf tuation ere presented In App endlx IX. Neeessl tated 

by integer values for dairy animals, plan 1 and 2 brought 

4 pOlI.ible situation. (TaUe 6.10) namely, sitUation (i) 

8 combination of one crossbred COW (typo 1) .• one crDssbred 

dry cow and two buPfaloae (type 1); sitUation (11) one 

dry cros!"!ibrgd cow, one crossbred heifer t two local cow 
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Table 6.10, raur eltern.U.e aitueUnn .dttl integ,,1I' lIeluae fOIl' 
dalll'y activltiss '011' Plan 1 and 2 

Small Synth..tlc rUl'OI 

lIalie of activit las 1Init of 
.ctlvlty I 

Cl'oqbrod co... tvP. 1 
Croasbred ca... typa 2 

eros,pr oel co.. dil'l' 

C .. ossbred halfll1' 
Mal11kar Cay type 1 

Hallikar COW typa 2 
Buffalo lIilking typa 1 

Sale of' co ... mUk. kI1ar1f 
• 
" 

Sal. of buffalo 

" 
• 

• 1'.,1>1 
• eu_r 
mllk. !cha .. t, 

• 1''''1 
• 8U1lfD8l'" 

Ragi i"""oved va .. iaty 
unlll'riguted. !cha .. lf 

• 
• 
• 
• 
• 

KgB 
o 

• 
" 
• 

• 
Rag! imp .. ovad l .... 1geted.kha .. lf • 
Rogi Improveel. 1lUlllDe1' 

p aeldy. kh81'if 
Paddy, au_or 

MaizG, kflarif, 

a""t root, .. ebl 
Chilli. robl 
araqq 
Napier 

~l" of ragl 
Sale 0 f lI'agl 

Sale Df paddy 

Bullock hire 
lIullock hUe 

ha 
• 
• 
• 
a 

.. 
• 
" 
" 
• 
• 

, 
o 
t 
o 
o 
o 
2 

431 
350 

316 
352 

380 

332 

1.52 

0.1lI! 

0.25 
0.30 
0.24 

0.14 

0.10 

0.04 
0.49 
o 

5.19 
1.85 

10.1 
13.0 

0.'15 
Capital ba1'1'OtJlll9, kI1arlf 1'<. lIk'a B4.9 

" 18.9 

II III IV 

o 
D 

t 

1 
o 
2 

1 
158 
tOO 
120 
176 
1110 

166 

1052 

o 
o 

0.30 

0.29 
0.14 
0.21 
0.02 
0.46 
0.,03 
5.02 
o 

12.9 

12.6 
D 

91.1 
23.5 

o 
1 
2 

o 
o 
o 
1 

91 
4a 
67 

176 
1110 

166 

o 
o 
1 

1 

1 
o 
2 

53 
37 
49 

352 
38.0 

332 

1.52 1.52 

o 0.05 
o 0.25 

0.30 0.30 

0.29 
0.,4 

0.20 

D.D4 

0.48 

0.01 

5.02 

o 
'12.9 

12.8 
o 

BBo5 

23.9 

0.24 
0.14 

0.16 
o 

0.49 
0.0 

6.06 

1.09 

10.5 

13.2 
0.76 

86.4 

23.9 
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(tVl'e 2") end one burf 1010 (tYl'B 1 >, e!tu .. t1on (iii) one 

Cl'os1!brad cow (tyPe 1) twp Cl:Oe1!brad dry oow~ one buffalo 

(typa 1), and situation (iU) one dry Cl'os1!brad cow, one 

croai!lbred haifer, one local cow (type 't) and two buffalo 

(typ" 2). SItuation (1) brought 8 net return of 

r.. 13367 by apendinQ l!!. 12180 far dairy and crop ent ..... pr ise 

in t"e plan; eituetion (11) """"ad en expendIture of 

f),. 121123 and a nrurn of P.,. 14325 01101' expenditure: 

situation (ul) expanded ro. "764 to bring R3. 14470 return, 

situatt'ln 4 prB9ented possibility or qett1ngl;. 14613 net 

income eft"r meeting r.. 12260 expenditure Judged by 

maximum nat return, 8i tu'ltion (iv) 1n plen , .... a taken 

for explanation (Table 6.11). 

6.2.1.1 Crop Activities: 

T>te foll .... inq ar .. t"s acHv!ties 1n til e plan 

both for pl .. n 1 Bnd 2. This plan brought e marketed 

surplus of 7.64 qtl$ of ragl from 1.52 "a of kharif 

unirrigated lend, 0.0473 "a of irrigated land end 0.355 ha 

Dr su"",,,," 1 rr 19ated land. Khar if and 8U",mar paddy on 

0.301 "!!end 0.235 ha respectively produced merketed 

surplus of 10.5 <ltls "'''tet, uere alto"," 39 enld. Maize 

wee prOdUced only for h"m .. requi rement from 0.142 ho 0 f 

kher!Y land. Beetro!lt hed OCCUpied 0.155 he of reb! land 

end grap ... had covered 0.49 t,s in aach seesDn. 

6.2.1.2 Osiry Activities' 

Dna dry crossbred cow. one cr08i!1bred hairer 

and one lDCSl bred COtJ type 1 and two bufl'aloGB type 1 
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Tabla 6.1H ActlvlU .... In cpUOIIIm Plan 1 and 2 

~all Synthetic tarm 

flBIIIII of ectivlUB8 

REAL ACTIVITIES 

i:l'o sabr ad COY dry 
i:l'o8.bred Hair"" 

Hs1llksr caY type 1 
lIIuffalo typ .. 1 

Sal. of co .. mUI<. kh,,"lf 
.. , .. ab! 

• • auDlfl'lar 
Sal. of buffalo .. ill<, I<ha .. lf 

" , RRbi 

.. , SUmmer 

Rag! 1"""oved variety un:t .... lgated. 
kha .. tf 

Rag! improved .a .. lety 1 .... !9atod. 
kharif 

" ~ sUlimar 

Paddy • 1<"8"1 f , 
Paddy • Reb! , 
lI"iz" • Khar!f , 
B .... troot • rebl , 
GrapaS 

H trod bullock, k"eri f pea" BBB90" 

n rebl peak season 
~ ;"r""ed ~apf.ta1_. !charif 

• aullMer 

Sale of regi, ktterif 

Sale a f ragl, BU ... " .. 

se Ie 0 r paddy, au .... ,r 

DIspOSAL ACTIVITIEs 

Labour pertod 1 
• :1 .. 3 
• <I 
• 6 

Unit of 
activity 

~Iul!lber 

• 
• 
n 

Kgs. .. 
• .. 
" 
• 

hectera 

.. 
• 
• 
• 
n 

• 
• 

pelf dnys 

• 
ro,.1 DO's 

• 
quintal .. 

• 
n 

OIBn daye 
• 
• 
• 
• 

level of 
actlv lUllS 

1 
1 

1 
2 

53 

31 

49 
352 
380 

332 

1.52 

0.0413 

1l.255 
0.301 -

0.235 
0.142 

0.155 

0.49 

13.2 
0.755 

B6.4 
23.9 

6.06 

1oB8 

-,0.5 

2&.69 
6fi.56 
36.40 

125.30 
107.9 

Contd ••• 



Plan 1 end 2, devoid 01' cattle _ketlng, 

could gsnarete a groBe .... rgln of Ro. 9205 uherees with 

imp"oued crop teehnology plan 3 CDuld fetch a net prDl'lt 

of only 110. 4993. 

Plan 4. 

The activities and their level in optimum plan 

4 ar" present"'! in Tebla 6.1~ A totel or 25.19 aU of 

regl uas produced from 1.17 ha of uni1'ri9ated end 

0.2103 ha Dr Irrlgatad land. lhe eurplus f"r Bala .. rter 

meeting ths h ...... "quire_nte Y88 13.09 aU. Paddy crop 

uas allotted Just anaug!> arllB to .... at the family naada. 

that 1. 0.14] hs In aach S8ason. Land allottad for malza 

could produce 15.16 qUa in total ftDIII 0.101 hs and 

0.0910 ha 01' IrriQated land dUring kharll' and ralll aaasons. 

and tha aurplUB far aala w'" of 3 qt! and 12.16 at1a 

reapactlvely. 

6.2.3., Dairy Activities. 

l'lil k production UBft taken Uj> only to aeat 

the ha"", requir ... ent ",hlch IoI<l1"kad out to O.H6 un! t of 

crossbred COIoI (yielding 3500 kg/yur) lnapltB of tha 

att."pt to d:ltain integer valUB for Cau unit. To feed 

this 0.116 unit of caw. 0.0682 hs and 0.0362 ha of 

unirrigated land fa" """"shul and Jaw"" and 0.D:l62 ha 

af irrigated lend for Q""an radder cultlvet10n were 

allottm! In tI11. plan. ,.,is plen _de U8.0' 3.29 days 

af "ired bullocka and 1!!. 7791 af borrowsd cspital. 
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Table 6.,5: Optimum f'ant Plan" 

Small Synthetic f'ant 

Activities in the Plan 

REAL ACTfIlITlES 

CrCBabred COY, 3500 kg/yeer 

Soobeb"l unirdgated 
JOyal' unirrlgated. khorlf 
Napier 

ReVI unlrrlgated. kharif 
Rag! irrigated. rebi 
Ragl irrigstod. Bunner 
Paddy, kharlf 
Paddy, rubi 

Paddy, summer 
Maize, ""arlf 

"'aize, tab! 
Sale or ragi, kharif 
Sale of ragi, au ....... 

Bullocl( labour hired, portae! 1 
Sala Df ~aize, kharlf 

Sele Df .. et ze, reb! 
Capital borrowIng, kherir 
Cap! tal borrawing, rebl 
CaPitol bDrroulng, summar 

WPO:>Al ACTIVl ry 

Labour period 1 
• 2 

• :3 
• 4 

• 5 
• 6 

Unit of 
activity 

NunDB1' 
.. scters 

• 
• 
• 
• 
• 
• 

• 
• 
• 

quintal 
• 

Pair days 

quintal 
• 

• 

Aan daYS 
• .. .. 
• .. 

lillie! of 
activit!. .... 

0.116 
0.0682 
0.0'325 
0.m62 

1.17 
0.0893 

0.1S1 
0.143 
0.143 

0.143 

0.181 
0.09,8 

10.1 
3.08 

3.29· 
9 .. 29 

3.117 

68.9 

3.35 
5.66 

46.72 
163.5 

65085 
209.46 
66 .• 911 

2111J.90 

Cantd ...... 



Tabla 6.15 continued 

Activities in the Plan Unit or Lauel of 
acti" ity activit1ee 

Bull ""k labour 3 Pair dayS 11.63 

• 4 • 54.33 

• 5 • 9.45 

• 6 • 53.03 

Na~ier quintsl 24.1 
l'Iehe khadbi • 24.14 
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'II1er ......... 59.29 per c.nt of unutUlesd 

labour distributed over tna ant11'11 period. Other 

uflUtlUe"d resource. caneistad at' hullock IdJllU1' dayS, 

green fodder and atr ...... 

6.2.3.3 Non plan activities: 

To cD~ete ... lth the tlBsenti,,1 food crop" 111< .. 

ragl, paddy and mehe cultlvat"d with improved taC1tnQlagYj 

croasbrad COLI ylaldlng 2000 1<90 2500 kg lind 3000 leg/yael'. 

needed very hlg" profit !ella18. Tllua COu$ iii til tlla 

abova mlk production potantlalmm:le<l l)). 13504, 11498 

and 832S/ye"" .... net return l'aapaotillely. Slldlar .. "" 

th ... caee ",It" cro.abred "at fer .... ldl n""dad Rc. 31944/year 

then that .. """'" In the ,"strl1(. Bufl'alo mlll< production 

with 2000 leg. ehCIYed only ...,.rgms! difference In net 

return to anter tne optimu. plan. IIltll 11>. 1141/"aar aB 

COIIIPS1'ed to 11.0. 1515/YB81'. All otl-.. ,r non plan crop 

activttlae BI(Cept !lur;J8rcene ... are "alling more or I ..... 

• ..,e opportunity coat .... in plan 3. 

sa la 01' r .. l r agl ... auld be undGrtak<>n at 

11>. 117/"tl. kIIerif peddy at ~. 297/"tl. r .. i paddy at 

11;. 291/"tl and su .... er peddy at!l!!. t96/Cltl rat"''''' ',ttoa" 

at th" untfare rat. or flo. 112/qtl. 
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6.2.3.4 lJoprovemant over pl'evlC1U4 pls.n' 

Plen 4 cl>uld l..,rove land utiUsatian to the 

extant of only 14.51 p8l' cent avail' th .. existing candi Uan. 

111., cropping lntenslty \.las only 117.82 per cant. labou!." 

utU12etlon 40.71 per cebt and 25.77 per cent or th., 

bullock pouor ...... utUized. Tlla plen could q"nerate a 

net lncama or anly In. 3662 uIllch 10 lawaI' then that 

gangated by t"e rir ... t th .. "" p1_. 

Plan S. 

1.11"", t"e 'lor!;icultural Cl'Dpa ""1'a· edded as 

plen alternative, the irrigated land under 1'&91 and 

.. aize ...... portla lly raplaced by cer .. ,,~ and brlnjal. 

Thh type a!' r .... "dju"tment could enhanc" the prorit by 

"'. 17'1 over ~a previous plsn 4. Under the r .. aUoCatiDn 

of lend brougltt out in tills plan (Table 6.11» gga under 

.......... ragi and leiter ir aaiza ... as rllduced to 0.0893 ha 

and O.1l2B2 ha from 0.181 ha aacII to ba ellated !'or 

ael'rot and bUnjel. This typa or chang" curtalled tha 

alile of regl and lIIahe to 10.1 .,1;1 and 3.96 qU respe.,.. 

tively. All th. ot""" .,ctillities or plan 4 " ... sinsd 

unaltered. 

6.2.4., Disposel actillit!" in the planl 

lith plen uhUe 1"cre .. ln'1 the bullock labour 

util1,..tiDn eaved labour to tIla •• tant at' '19.36 par cant. 

Bulloe!< labour dillpaaal during pariods 2,3. and 6 ullll'e 

37.78, 11.68 and 5:1.68 bullock palr day. raepectillaly. 

A totel,,!' 9.45 qUa of st ....... ""1'8 ,,~ as atack. 
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Tabl .. 6.161 DptiDUm Farm Plan 5 

Small Synthetic Fsrm 

Activities in the Plan 

REAL ACTIVITIES 

C r08 sIlr "d cow. 35 00 kg/year 

er .. "" fodder 
Soabebul un irrigated 
Jowar unirrigated. k"arlf 

Rag! unnr !gated. khartf 
Regi l·rrlg"ted. rebi 
Rag! irrigated, summer 
Paddy, khari f 
Paddy, rabi 
Paddy. ·aUll1mIJr 

Maiza. kharif 

l'Iai %G. rab! 
Carrot. k"atl' 
Br inj el. kIIarlf 
Raoi aa1a 
!'Iaire .... 1" 
Plshe .... le 
Capital borrowing rabi 

Capital borrowing. 80"""ar 

o lSPOSAL ACT IVl TIES 

LabDur period 1 
• 2 .. 3 

~ 4 
• 5 

• 15 
8ullock lab""!." period 2 

.. 
!'Is he khad 1bl 

:3 

6 

Unlt .. f Level of 
activity activitiea 

Nunbar 0.116 

hectere 0.0362 .. 0.0682 

• 0.0325 
ft ,.,7 .. 0.0893 
ft 0.0993 

• 0.143 

• 0.143 .. 0.143 
• 0.0282 .. 0.091B .. 0.0916 .. 0.153 

CjIIlntala 10.1 
• 2.9 
ft 3.B6 

r-::. ,Oo's 10.6 
n 3.B6 

man daYS 42.29 .. 148.0 .. 65084 .. 209.0 .. 65.26 .. '99.BO 

Pair daya 37.9B .. ,,.63 .. 53.68 

CjIIintal 9.45 
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6.2.4.2 Non plan activ ities: 

Aa in the case of plan 4, the extrStllely high 

level of net profit for ather dairy animals cantinuad 

to i"",ads t"elr entry In t"e aptllllUm plan sa ""ident 

fro .. Teble 6.1~ 

The prlca/kg or milk nsedad r~ milk produc­

tion ... ea !'s. 5.B9 "'''le1l is evidently unraaUstlc. T"a 

""""on for t"18 Is the ebaence of cattle merketillQ as 

an acUu 1 ty. U .... n dairy act!_! tillB 1oIOre to CaRp ate ... 1 th 

highly remuneratIve crop ontarprlees through profits 

f!!om .. 11k production only, milk prices had to bs too high 

to reslise. a;"e" non plan actlvlUs. 88su"",d IIDrs or 

leas Same profIt level a8 in plen 4·except ror the prICe 

of rebi ragl at Il<. 15&/qtl and kharlr ..aiza at lb. 281/qtl. 

6.2.4.3 I"""ovamant over previoua plant 

1118 plan did not indloate muoh lftProvamBnt 

·0181' t"" exi"Ung condItion .... regards land ut11i%at10n. 

The cropp!"£) intensity wao 121.94 per cant, an laprov .... ant 

of 1BoSe par cent ov81' the existing condition. Tha nat 

return generated by thls plan ...... f,_ 3839, 1IILIch low." 

than plan 1 througt. 3. 

Plan 6. 

Plan 6 ahoued prospects 01' net raturn of 

fll. 50U6.74 by including croP. d"lr),. ,,,>rUaultural crop 

and serieulture ""'let. formed alternative 1' .. 11 situation 

under improved tadmolo9Y (Tebl" 6.1'), Allocation of 

1.02 t>a land for khar1f' unirrig"tet1 and D.1lB93 ha 
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Table 6.101 Optimum rarm Plan 6 

Sbsll ~nthstic rarm 

Activities In 1:'>11 PIal> 

REAL ACTIVITIES 

Croasbred co .... 3500 kg/yesr 
tau IIUI( sal", kltsrif 
Jowsr unlrrigated, k~arif 
SoQblibul unlrrigeted 
RS91 untrrigDted. k~arlf 

Rag1 irrigated, rebi 
flag! lrrlgsted, oum~er 
Paddy, kherif' 
Paddy, rlibi 
Paddy" summer 

Mal"e,. k!\srlf 

Mel zo. rabi 
Carrot 
I\Jlberry 
tocoon 
Ragi "alo, kltar! f 
Meize a8la, kharif 

I'Iel" ... aale. rebi 
llibour hire psri ad 2 
Bull DC", lebour hire oed ocl 1 

~ DSAL ACIll! !TIE 5 
LabDur pariod 3 

• 4 

• 5 .. 6 

Bulbck lebour parl ed 2 .. 3 .. 4 .. 5 

• 6 

Sua", - maiH k"adlbl 

Unit of level of 
actlvl~l" activities 

Nu .. ..., 0.21)7 

K!)1I. 200 
hsctars 0.0807 

a 0.169 
H 1.02 
• 0.0893 .. 0.1ll93 .. 0.143 

• 0.143 .. 0.143 
H 0.185 
H 0.0957 .. D.0!I57 

• D.II322 
• 0.0859 

quintala 8.43 
• 9.22 .. 3.'19 

man daY" 85.5 
Pair deys 2.37 

man deys 19.93 
• 67.78 

• 19~3 

" 590B5 

patr daye 41012 
• 11.5 .. 54.1 .. 9.53 
• 53.39 

qUintal 21.'lB 
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Table 6.1S: Opportunity cost 0' non-plan actlvltlsa at 
improved technology 

N ..... or Non-plan 
activities 

• 

Pm'it /prl ee 
eonaldered 
in th .. plan 

Croaebrad """. 
2000 kg/year 17'14 

• :!SDO kg/year 2292 
• 3000 kg/year 2909 
• Heifer 400 

Burrala 1500 !(g/yoa)' 1515 

• 2000 kg/year 2m2 

Saleof CO .. 111111<. kheri r 1.55 
Regi (aingle crop) 
improved unirrlgatad 715 

Rag! improved irrigated 45Ba 
Craundnut unirrigatad 832 
Hor.agrem unirrlgatsd 
SUgarcane 

CaJ,'rot, """ .. If 
Cartot, reb! 
Brinjal, kharif 
Potato, rabi 
CUCUlllber.khar l' 
Sale of regl. rebi 
sale or paddy, khar iF 
Sale paddy, reb! 
Sale paddY, IIIJI1Imllr 
Sale of maize. khartr 
5"1" of maize. rabl 

• • • 

519 
13029 

9549 
9549 

9295 

980G 
5679 

99 

112 
1!2 
112 
129 
129 

<In rupsss) 
Proflt/Pftea at .tolch Non-plan 
aetlvltloa ,tart eoapeting the 

. plan activity 

---
-
-

140 

76" 
2585 
1794 

14117 

-
-
-
198 
294 
298 
298 

--
'. ; 

4. & 

. , 

13504 

11498 
0320 

31!J44 

1741 

-
5.67 

743 

7309 
2720 
1771 

25'117 

-----
177 
297 
291 
196 

--

14499 
12186 
8709 

34559 

1741 

-
5.a9 

743 

7322 

2720 
1'171 

27843 
9356 

9287 

-
10044 
9231 
o 
297 
291 
264 
289 

-
, -

2693 

4176 
4505 

2OG7 

-
'133 

7248 
3492 
2071 

2'1'997 

9438 
9207 
9492 

12185 

-
177 
297 
291 
261\ 
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irri9at.ed land sach during ralll and sUlll1ller 8eaGon8 for 

ragl pl'aduced e surplus of 0.43 ~1 for Bale after 

consu""Uan require .. entB. 1'I1nl ...... 8Itado", price I'DI' 

kherll' ralll and au_r ragl was P.!~ 112.84. 147.06 and 

191.91 raepectively. An 8I: .. a of 0.143 he YaB kapt in 

esell Beason , ..... paddy to ..... t faml1y requirements. 

I'Ie be occupied 0.195 h" and 0.0957 he of' land in kharl f 

end ralli generating .. alil.aIIla surplua of 15 qt:l. 

6.2.5., Da!ry Activities. 

liigh yielding croaallr<>d CGII (3500 kg/ya .... ) 

entered th. pl.n producing 1004 kg (0.297 unit) of ""leh 

200 kga """. aald in kt!clf aa"""". but tha aurplua of 

400 kg In the oitlsr aeasona "' .... kapt In dlapassl activ·ity. 

To ... et the fead raqlllrBOlant unll'rlgated land of the 

order or 0-169 h. for aamabul and l],gaD7 he fol' j ..... ar 

LIas earmarked. Carrot in summar aG8BDn became a possi­

bility In thl. plan Lllth 0.0957 h_ .""0.0322 ha LlSB 

kapt for IllUlbCll'ry far 0.0159 unit of cocoon production. 

Dther crop activities like groundnUt. horsagrll!ll# sugarcana 

brlnjal. atcetra dtd not enter tit" plan for IJant of much 

highGr profit 14111al .. 

6.2.5.2 Additional raaourcae: 

lhl. plan ... d" u •• of 2.37 days' Dr hirGd 

bullcck. lotJour and 8S.S daye of hUIll8ll labour to undar­

take thG actl"lU ... _188\1ad. 
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6.2.5.3 01ep .... l aethi.tiaa in theplen' 

Plan 3 to 6 _e per~"f.aed w1th 1",,01 of' 

r_urce avaU"la u1th l'arl1lft8 to oet cpU .... plan". 

Hance the reaulta of' plan 6 undlll' all , ... candltlCl18 

sIIOl.1ed laprouell8nt t~ tile ....... xtant ... in .""ginal or 

atl1er f'ar. aituatians. Ll~e marginal 'a~.. In ".ell 

fehl eleo. u"dar tills pl .. n. Itlbaur utlllzaUon wee .axilllulll 

leaving far dlapCeal only 18 par cant. Tlt18 plan .. 11a .... d 

lq:J1'allement of 18.24 par cant OVIll: exiatlng conditicna 

""'en llll'ld utUlzatlan ...... coftOlld..,,,d. TIt. not rsturn 

arriVed by thlo plan WIIs III. 511D7~ an increeee or 

9. Z7 par oMt avar ad ating ",md1t 1_. 

6.2.5.4 Appralaal of alt .... nativ .. pl_ un.d" Madal I: 

Tabla' .'9 brings out the comperative atat .... 

..... 1:. or praducU .... petltal'ft undar v ..... iauB apU ... plana. 

A parOooe1 of' this table end tha table uher. utlUzaticn 

of' reeaurcea ........ 0 brought out,. cauld halp to vl1JUaU aD 

tha ida.l Optl_ plan f'or _11 I'ar ...... 

A _11 'arll had"", Z.DD he 01' land far 

cultiVation undar exi.tlng practlca utilized land upto 

88.67 par cant g_rating nat prol'tt of 110. 4582. l'lille 

WeB tha only produat with IIt8rleetad .. urp!"" ar 1200 kgs 

wll11. f'ODd greins were only .... I'f!clant far r .. uy 

c_lJI1ptl "". 

'Ille e1 tuet10n und81' .. ant dreetl .. 1""" .,.,want 

by introduCing plan 1 .nd 2 "'c .. la,," utiUzatian roe. 
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T..,18 6.191 • Comper llbn ot "IIUIIII/ID plan 1 to 6 In tar .. " of 
Important IIl't1dUoUan peUarn - ... all farlll 

• •• , •. cu. _ __ ._. HI _ • " ---.--.. -~-

Particulars (xiaUng . !!pt1l11Jm plan. . 
plan !d.HDs "TamnolQgy" -- ~~ - ~t9Ypd Iflpbnglp~ oW 

Plo,,""1 "1_2 PlAn-3 Plan-4 Plan-S Plan-II 
-------- ----------------_ .. , ---.--_ ... _-- -- --- -- --- -. -----.-. - --- -------.- , r, •• 

~R.PllUCll!lL( tillS) 

Reg' 12.'1 19.94 19.94 53.43 25.09 22.1 20.,43 
Peddy 5.8e 16.39 19.38 q.D;) 11.00 9,00 9.00 
l'Iahe 1. '14 3.00 3.00 22.6 1S .16 Ii .Ol! 10.0 
IIUk, kg .. 1623 11118 1&10 - 415 415 1DD4 

!&1.~3. (OTlS 

Reg! 0.'1 '1.94 7.94 24.9 13.1lIl 10.1 0.43 
Peddy 0 10.5 10.5 '!!I. 00 - 0 -
Plalz .. - - - 19.6 12.16 :1.06 15.0 

1'I1l~, kg. 1208 1203 1203 - - - 200 



to 153.5 per cant end labour 61.0& p., cant and produc­

tion lncreaaBd considerably to creste lIIarketed eurplus 

of rsgi (7.94 qU) paddy (10.5 qUa) end .Uk (1203 kg) 

_aiming a net in"". •• h19h a. Ro. 14613. 

Plan 3 ra""" the hendicep t"et it Q)uld not 

bring aU til ....... plus produce to markat oving to the 

inability to faoe market campetition end could nat 

b. regarded Ideal insPite of aho .. lng I!!. 4lJgg a8 net 

Income. 

In plan 4 and 5. sUk p""duct!"" could nat 

axeaBd homa roqulre .... nt canatralnt .nd also the labour 

and land utlliz.tion for the activitl ... in th .. 1'1.., 

wera lIIU"" lase ttlan that in th" ather plana. 

f"tnally. plan 6 prackJced .. Uk I'ar ...."kat 

aal". Out fOl' the prlce dlaadvantage during ,,-'>i .... d 

au .. er. aU the aurplus allk (600 kg) ",auld hau" baan 

aold out. Jud9sd by tha great .... utUl:ratlan or land 

and lebour and ineas" g ..... ratlng csPacl ty plan 1 and 

6 ... r. kept .... Id.al for ..... 11 farmera undar r 1.k 

nautral condi t lana. 

6.3 MDIUPI SWiTHtTIC rARPI 

RedS .... and large far_ of Dangelare 

distr let constitute 16.27 par cent of til a farming 

_unity cultlveting 46.51 per cent .,1' t .. ·e totel cult1-

vsb1a land. "'U1ll81 eo1t1tl_. tltether under l'Iadel I 

Dr II, would ."t only improve th" oondltlana of thls 
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611t.8 rarm group by better utilizstion of rs""uress and 

stabilizinG the for", income_ but .lao hllve considerable 

ialpsct on tha farming society .lI " whale. 

Plan 1 end 2. 

C~strAlnt9 and problnm ~gtr1x for nedium 

aynt,'laUc farm situation aU presenteri in Append!" X. 

Plan " Yith crOD a"d dairy under existing technology 

" ... urao e Mt profit or ~,. 23557 with t'te l"uel of 

activities proaonhd in Table 6.20. 

6.3.'.1 Crop Activities: 

Th. plen utill%ad 2.14 hectare of unlrrigated 

land for reg! local ve~iety during khatlf BODBDn and 

0.'315 he. 1n reb! S8aSon and 0.370 taD 1n suuer Season 

producln'1 32.22 qt1.l<'1orlf rogl to t" .. e"tont of 16 qtls 

",erB sold at t .... ex1stinq price, theret,y leaving 16.22 ",t1 

rot' ho.... In order to hava flexibllity In tl, .. con.ttaint 

of I!!!nil!lll!!l reoUirenont. buylnq of paddy in ,,11 t .... 3 

seasons ..,a8 incorporatert 1n tf-te plan. As a result. land 

ues allotted for paddy only 1n k~8rlf and sUmmer saasons 

(0.356 "s.end 0.1'" "e. respectively) yielding ,4.59 qtl 

of "hich 4.59 "tl "ere .... Dun ". sale ~n \;he tLlD seeeDn". 

r.,s Durc"ase of paddy dUrinn reb! se"son at:. rates IOLler 

(!l,. 11l6/Qtl) t"en the Bale pdce (p,. 134/q1:).) in lctIatif' 

.... ""nted to 5.0 qtl. Lend allotted ror "",12e in khsrif' 

and reb1 aeaaon. was 0.24 h .. to "",et t;"u r .... Uy require-

.. ent only. Gtspe cultlvetlan. \;hOllgh un<fertakan rDt' a 
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Tabla 6.201 ~1:1 ... 0 ,_ Plan 1 .nd 2 

"adiua Sy!It"e\lc , .. n 

Acttvitl. In t .... plen 

REAL IsmIIES 

~_bred CDII oUklno tyPO 
• Olry 

C •• aabnd "elt .... 
Sale at _ oUk - kltll1'lt 

• Reb! .. Su ... ~ 
Rag1 loed v"laty on uninlgeted 

land. KhelL'l t 
Ragl ll1plL'OVect. rab' 
Rag1 !lIplrClved. ..._ 

Peddy.tdlalL'f. t 
Paddy. au_ 
1'Iat.z .. khu!' 
1'181 za. rebl 
CIt •• 
Cllaen todd_ 

~ "'1'8 "e1od , 
8ullaalr: labOUr hlra pOlod .. 
CaPlt:el bcn'rowlnv. reb1 
Clipitel boJrl'Clllnv. ... _ 

l'urotIava 0' paddy, rebl 
Salo 0' rag!. kiter!' 
Sela at paddy. khar it' 
Sal. at peddy. eu_ar 
OISPOSAL eCUl/tTIES 

lAb_parlad 2 .. 3 .. 4 .. S .. & 
BullQOl( labour palL'f.od .. 

.. 
• 

2 
3 
5 
6 

UMt: 0' Level ot 
..... ~y eott.vlti. 

1tu*_ 2 .. 2 .. 2 
lip 333 .. 333 
• \13 

Ifiretft. 2.,4 .. O.S,& .. '0.318 

• 8~ .. 
0 .. ". 

• 0.12& .. 0.1'16 .. 0.5116 . .. 0.11226 
I'IandllYll 211.9 

PelJr "-va 8,,58 
Ro_ ,OO'a ".3 .. ......00 
fltla S.O .. 1&.0 .. 0.45 .. 0.,4 

I'Iendap 1SS.s3 .. S6.," .. 362.0"1 .. 45,.e .. 2S0.52 
Peirdaya 5,.26 

a 20.72 .. 2'065 
• !II .• 58 



AoUvi Un in " ... plan 

ftagi atreY 
Paddy.t:r .... 
Keia khedlbt 

Unit 0' Lavel or 
e"1Vtty .otlvU:l88 
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period of' at leB8I: 5 to 6 y"al's. ita unnual .... iabla 

oa&t was con"".ratillely high. In vi..., of thia. 1 t usa 

kept ss ons of the CDIlIpsting activity. and Pound to 

occupy 0.506 he. Nepier ClIltillstl.on to feed the dairy 

cows as per the plan uould occupy 0.t1226 hs. 

6.3.1.2 Dairy Activitias: 

A total 0 r 6 crossbred COWa (all "aving 

msrket value with profit _rgln). two I1Il.lCh ""'" type II. 

two dry cows and two hal1'&1"s entered the plan ... it" .... rket .. d 

"""plus of '159 I<g milk end adding "'. 1464'- to pro fi t. 

6.3.1.3 Additional R ......... c.el 

In order to ut1l1~e fUlly tho restJ'1ctlve 

t'esourcefJ and to ensure UxilZlUll return f'rom the Q8fJltal 

invested, t"1s plsn II/Qd. "". or 8.S8p""';y ,,'; days or 

hired bullock lebou.. and 29.9 days of hired "umen 

lebour. Capital borr .... gd was II!. 1630 und 14600; dUring 

rebi end SUDMBr eeaeons respectivsly. 

6.3.1.4 01Spoa.1 Activiti ... : 

.,.,. unut1l1eod "esources in the plan consti­

tuted of 48.5 per cent of hum"" labour distributed over 

tha six periods and bullac" labour to the extent <of 

47.92 per cant. Dry fDdd&1"B ... ell as rBol Btl' ..... 

(23.05 etla). paddy atraw (4.72 qtl.) and maizB k"adlbi 

(0.4128 ql:1a' usr .. ahown aa stee\(. 
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6·.3.1.5 ~Ion-plan Activitiesl 

Opportunitv coata (Table 6.21) of 1""r""ed 

reg1 on unirrigated land could h.VG co"" .. tad Y1 t.b • 

hi9"er prof! t. merg1n of lb. 158.12/hac. BID!.'S and lr" 19atad 

crop of t" .. Barna variety ... 1t" Ilo. 1976.5"'e. mo"". Judged 

by t"19, the fo.,.o", became tits next beat. for tha plan. 

IlOye" ..... the land allDt"ent for paddy ...... ' likely tD 

change if kI'o .. rlf paddy local started competing .,It.h the 

""Uvity 1n t"" plan with 11!. 1261"'a. p"ofit than 

I'A. 529"'sl and reb! crop .. it.h Ie. 3944"' •• than .. it.h 

fu. 2064"'a. Ho" ..... er. t"ls plan uould bl> changed if tt,s 

no .... "lan dairy Bnd crop activit.in· iOlpl'ovad thair "et.urn/ 

unlt. f.,,,,,, Tabla 6 .21 lt is clear ttlat crD .. abrsd co .. 

tYl'e 1 end buffelo type 1 bec,,",. t"e " .. xt computing 

dairy activity to ente" and ... onQ crops. l1or889"8.'" and 

groundnut an unlrri9ated lend and ta .... to and potato an 

irrigstsd lend. 

tUing to the lau p.,ofit lavel or all t .... 

J varietie" ar cocoon., plsn 2 did not i""' .... IIO t". 

opti .... l soluUon. T"e oppartunlty c:ost far cocoone 

indicated tll .. t local. madiue and large varletI' ... are to 

fet"" ~. 13984, 14003 and 14109 mDre to compete with 

tI1e ""tleel aoluUon (Table 6.21). TI11eBltuaUan 

becom .. r ... ete and hence aUk u_ rearing fer optimal 

sDlution Was ruled out. 
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lie ... of nan-oplen activity 

eeoeebrad CQw type 1 
IfalU ... r co.. ""a 1 
lfall1kar 0011 typa 2 
Ralilker aoll ~y 
NalUkar Hal'. 
flltt'l'alo type 1 
flltffe10 ~y 
Buffalo llestar 
Sala .f 0011 ItUk/lcg ... _ 

-
ElI1at1nopdca/ Profit/price at 
pro'it lllU'e1 whieh act!¥ U;y 

coapeta with 
opt! .... plan 

'" '" 
624 181 
658 1120 
863 1392 

'I'll' 2519 
3,1 2413 
423 640 
553 3099 

462 3619 
,dO 3.16 

Rav1 s..zavect unlnlgated.kharil' 1/IIJ 2586 

Paddy local. kharlr 529 126' 
Paddy lopl'13Vado •• 1 12112 StA 
K_apu. "" ... it 519 1231 
Potato, 10..,1 191 5,a" 

1138 141535 
1226 . 4675 
1185 ,aoa 

a.ana 1941) 6411 
Sale ., rao1. rab1 t02 261 
Sal. 0' 1t8\ll. BUlL • 99 313 

Sale 0' lIel.e. kharl' 109 ,,,,, 
Wa at "", ... 10.1>1 150 255 

Coatan .... 11 ..... tsty 3323 11307 
CDC.llllft .. edlu ....... i.ty 2431 16434 
I:_Oll 1ar98 ... !sty 9559 23668 

Ragl .b.., bvyiftg 40 ".2 



2113 

By inereaaino utilization of resources, 

this plan could generate 111 .. 23557 net return, that Is, 

4.35 ti .... s the existing level. This return 10188 C"UUD­

uely put-forth awing to the fact that' 62 per cent Dr It 

1a accrued fro .. cattle Markating (Tabla 6.22). '!he 

unul:111"ed ragl atr"u (23.06 Q1:19), paddy str .... (4.72 <;tla) 

and maize "h.dibt (0.4128) ..... r. ahoun In dlapDaal nctivity 

8inca the plan had no proviaion I' Dr 8al11no strati In 

"ha merkat. Land utl11%ation over existing conditions 

tneraasad fro. 103 par cent to 124 per cent. Hawev .... , 

labour amplol'l"'nt daclinad to 51049, p .. cant r:co .. 

72.55 lIa" Dent. 

Plan 3. 

Tha lavel of cr<IP ectiv iUG" .. I tit Il11Proved 

technology is presented In Tahla 6.23. It could gen .. ate 

lIl. 167115 net pI.' "fit. 

RB91 oocupled 2.14 "ac Of U"irrigated lent 

In kharU',0.781 It,,_ or Irrigated land 1~ reb! and 

0.831 "a in ...... ..., aa880n. IUt of 1115.72 qtl ot' ragi, 

16.22 qt.la uer .. kept t'Qr t' .... Uy and 45.6 qUa ...... tha 

l<I1ari f aaaS.,n aala. Tha l' ... a1ning 21.3 qU in ~abS . 

• _n and 22.9 qUa In au_ ulI"a put in dlepoaal 

aettl/ity 1'.,,, uant of "i9"_ price l .... el. All_lolan of 

lend rtll' paddy orop was only 0.189 ha 1n aech se ...... n to 

flJlfil the 1' .... 11y noeda. Thia plan made fl1!Ovie1on f<lr 
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Teb18 '.22' CliO _:!.ell1ft 0' aptt_ p181'1. (flkdel ,) with IIlIhtinll 
IIIIndlU""o 1n '-no. ot utUha\ton 01' Iraeouu .. and 
nat 1ft.,.. 

"adlull S".\hat! CI "'ebl -Ne.a 0' l'_uro. III1.U"" DpUlllll1 P1_ 
tlOndUlona 

1 2 3 4 5 tI 

A. .!.111!1 
t,) Tohl lIl'appad au. 3.81 4.'72118 4.7.8 B .1 'liS '03111 11.3111 5.294 

U) ~OPPll19 tntanllt, 1113.., U4.1111 124.CM .:sa.411 187.40 111'7.40 138.-

_lNa .. nt 0(_ .xi .• UtI! 
';al'II"'~ 

24.CM 24.1'14 311.411 6704 6'7.4 38.95 

8. I.ab_ utUhed(lIeft da,.) (9BS ('''III) 
'?loSS} S,.49 

11111 3CM 
(S1049) (23.aa) 

315 
(23.91) 

451 
(34.2) 

822 
(II~"") 

C. Bul101l~ labo~ uttlS.ad} 2SII 218 2.8 133 114 117 1118 . ".lIi da,. (57.26) (52.,8) (52.,.) ('2.28) (27,,23) (27.98) (26.02) 

D. Captt_l wobl1tz.d 12849 111UO 1U811 9165 ,($25 11,,3 1'12't, 

E. lIa In_II. 118ft11'0tad 14118 2307 231s? '11105 19253 '91172 21133 

lIoroanl:;:. IIII' lncan 
'hll.. 1a lIarlc.Uno 

2004'7 12.,& U.il1 - - - .. 
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Tabla 6451 IIp_i ... F_ Pt.n :5 

ftadlu8 Syntl\aUc F_ 

Aotlvitl" In the p18n 

REA! ACTI!!ITJ£S 

Ragt untr"l0 a"-'. leftartf 
flagl irl:'l\llltad. rail! 
Ra91 !rllillat~ _ .. ar 
Paddy. khedf 
Paddy, rail! 
Paddy ... _ 

fIIa! .. _ "had' 
flaln, r!lbl 
BuUaotc IlbaUl' Mra " .. lad ., 
l:apital, bonawing. rib! 
C..,Ual bflftOllf.ng. eu._ 
ftagi .ale. khat' if 
fIIa1_ .Ble, leftarif 

Dlp1l9ftL AtllvrnES 

.. 
to .. 

• 
II .. .. 
• 

2 
:5 
4 

3 

4 

5 
IS 

.--

Untt af Laval of 
activiti.. activities 

haot8&'a 
• 

.. 
• .. 
" 

" 

.. 

!Ian de,.. .. .. 
.. 
II 

• 

" .. 
.. 

2.14 
0.'181 
Od31 
0.189 
0.189 
0.189 
0.s31 
0.0495 

9.93 
41.4 
17.8 
45.& 
47.5 

45.9 
294.5 
76.1 

3S6.S 
83.2 

380.4 
6&.1 

9.5 
87.8 

14.4 
99.9 
21.3 
2209 



sala or 47.5 qU or maize In k ...... l,. .aeeDn by allotting 

0.B31 hac. But. in rebi the area unda" the crop WeB 

limited tn prnduce 3 qtl for to ... e requir .... ents. 

6.3.2.2 Additional "esourceSI 

Hired bullae" pair lab .... " of 9.93 day. alld 

capital borrowinq t.o t"e tune of 1\!. 4140 in rabi end 

F!!. 1780 in au ... "r .. as resorted to arrilfe at t .. e optimal 

eolution. A .. ong tho nOll-plan Crop8 groulldnut .. auld be 

entertn" if t .. " profit leval uera to increase by r;,.1CB4i., •• 

followed by horsegr",. by 1>;. 1272/h. In unlrrigated land. 

Sugarcane needad 1';. 6701/he to c""",ate ",1th t"" exhUng 

cropping PlOtt .... " (Tabla 6.27). 11118 plan assured 

i". ·,671:5 as net profit only from crape using 136.51 par 

cant land, 23.01 per cent labour and 32.25 per cant 

bullock labour. 

Plen 4. 

IIdvanced technology In Cl'op and dairy enter­

prlsa combination,If operated optimally. unuldyiald 

Ill. 19253 ss net return for t"" ro""urce endoument or 

medium farms situation (Tabla 6.24). 

6.3.3., Crop Activiti"sl 

A total of 1.925 ha.land conslating irrigated 

and unlrrlgated, SUpplied JII.69 qtls !If reg! of which the 

surplus (Z2.47 qtle) .. 8S ""OYll as Bold. No chenge in t"a 

acreage under paddy vs8 noticad as compared to plan 3. 
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Teble 6.24: Optll1UlI farm 1>1an 4 

A"diu," Synt~atlc farm 

Activitiae in til" Plan 

RrAL ACTtllITl£S 

Croesbred cay (3500 kg/yesr) 
Cau milk sale. "~arlf 
Saobabul 
lauel' 
CI'ean fa dder 

Ragl uni .... !gntsd. "!tari f 

Ragl lrrigatl!d, I'abl 
Rag! 1I'r1941ted, su_r 

Peddy, "harlr 
Peddy. rebl 

Peddy. au ..... r 
fl'jaize,. ""uif 
Meize. reb! 
Rag! eale, k!tarlf 

Rag! 1181", eu ... ar 

Maize. ""arlf 
1'181 %11, reb! 
BullDc" labour hire 
Capltel bal'roulnq. su ... er 

DISPODAL ACTlVITI£S 

Labour period. 1 .. 2 .. 3 
• 4 .. 5 .. 6 

Bullocl( labour 2 .. 3 
• 4 
• 5 
• 6 

Capital .. "bi .. su_aX" 

straw 

Unit of Lav"l of 
actiVity activity 

Nulltler 1 
Kg. 232 

"ectare 0.589 

• 0.281 

• 0.313 .. 1.27 .. 0.137 .. 0.518 .. 0.189 .. 0.189 
•• 0.·189 .. o.Ste 

Of 0.381 

qtlll 9.67 .. 12.B .. 26.7 .. 18.3 

pall' days 4.44 
!'c. 100'e 37.5 

Pian claye 45.97 
• 294.110 .. 78.69 
• 372.2 
• 113.7 
• 37.8 

pair deys 69.64 .. 17.49 .. 97.49 .. 15.24 .. 100.4 

P... 959.00 
1lo. ·304.6 

"Ue 138.9 
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Merketed.!urplus or 45 qtlB of meize "as produced on 

D.O!l!1 he. "I' irrigated lend (0.518 he in kherlf, 

0.J81 he in reb!). To feed one crossbred dairy co ... 

(3SD\J kg/year), 0.589 he at' unlt'rigated lend ueS kapt 

for 90ababul trees, 0.291 he unirrlgeted lend in kherif 

for jousr SOld 0.313 ha of irrigated land In· ea"" Be .... on 

... aa kept PDr greun fodder. nCIPiAt' graee. 

6.3.3.Z Dairy Activities: 

The plan envisaged one "lg" yielding croSs­

bred CoY. Yet mUI( aal .. usa only 232 k1) in kharir· 

8eaeon. !>Ion plan enimals uhtell ... auld ""tel' n,,~t in t"a 

plen "as crossbred cau yieldlnq 3000 kg/year sinca th .. 

opportunity cast indicated that by incre .... ing profit 

DY 1';. 4glll!/ye~r (Table 6.27) 

6.3.3.3 Additional R880ure".t 

Hired bullock labour (4.44 days) UIII'8 

utUized and "'. 3"/50 "08 bOl"roued to undertake the plan. 

Plen 4 brought prospects Dr !1>. 18253 ror .,,,dlu .. 'er .. 

by utilizing 167.4 par cant land, 23.91 per cant human 

labour end 27.23 par cent bullock lebour_ 

6.3.4 Plan ~ 

Entry of hCl1'ticultural crops graun an 

improved methods_ damand"d irrigated land ror carrot 

during au ....... sesson (Teble 6.25) """lacing "agi. n. •. 
reallocation at' Isnd in the plan produced 1>. 19672 net 
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Teb111 &.7Jir Q>tl ... r_ Pliln G 
I'IIIdw. Synth.tic FII..,. 

AoU-Viti .. in th. PJ..,t 

11£4 ACIIVJUES 

CrlHIabrad 00 .. (3500 leg/" .... ) 
Sala a" ...... alte kharlf 
S .... abul Uftll'rigated 
J_ unlrrill8tad 
~_ tDdd ... irnvated 

ftag1 unirri,.tad. kharif 
Ragl irrig.ted. rebl 
ft. irrigatad _I' 
Paddy "".rt I' ! 

Paddy. rebl 
1Ie'_ fchartf 
"aia rebl 
Paddy au .... 
Rag! •• 1a kharlf 
Aaha •• 1a IcIIar if 
"alZll .al. reb1 
Carrot III ...... 

Bulloek labour " .... p.iad 1 
Capit.l bar_Ifill ........ i' 
OIspOSAL ACTIVITIES 

Labour period 1 .. .. .. .. .. 

2 
3 

• 
5 
& 

Bullock labdUI' p8l'1Dd 2 
.. 3 .. 
.. 
• 

• 
5 
6 

Unit. of Lavlll or 
.att.vttr activiti .. 

.. 
It 

• .. 
.. 
.. 
.. 
• .. 
a 

""lnt.l. 
• 
• 

heCIt .... 

I'IIm day. 
... 1QJ'. 

.. .. 

.. .. 

1 
232 
0.589 
0.281 
0.313 
1.27 
0.131 
0.131 
0.189 
0.189 
00518 

o.:sa1 
0.189 
9.61 

26.7 

."3" 
11.381 
".1"1' 

39 .. , 

25 
221,.4 

'18.69 

312.2 
71.:15 

221.40 
Pall' daya 61,.47 

.. 17.411 

.. " 97.5 

.. 'Go? 
.. 1112.1 • 

,.utntalll &6.27 
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ratum incraaaing capital barrDldI1Q to III. 58!1! and 

kaaping ather activitie. unaltered. 

Plan 6. 

The eo""ar.tiva adventage 01' aaricultura 

and horticultural crop avar dairy ...,terp1'laa 1'.,.t"UI>­

turad ths 1&lls1 of snterprise c ..... inaUan and r_""fried 

the rssou"caa. Thia plan b"ought III. 21'33 sa nat profit 

(Table 6.26). 

6.3.5.1 Crap ProGJctiant 

Raoi on unl"rlgated land .. as lnc1>asaad to 

t.85 ha f'".,. 1.27 ha 1n tha pl'evlous plan resulting in 

a .,.....I't In Ie"_ri f "891 s81sa tD 16.,1 qtl rl.'S" 9.67 qUs. 

Peddy cultivation 1'Rmainad unaltered aa ooq,Sad to 

previ ..... plan. 1'11120 had be.., sU,ghUy 1n"" ..... ad both 

by ""aa undar cult! aUan and aala. In khal'lf aaason 

0.582 IIa and in I'abi aaa80n 0.445 r,a was allott"'" 

producing 56.4 qtl of maiza ror aala over and abo". 

hnme requir_nt. There had basn considerabla ,d8""easa 

in the .... ea under 8""bebul. 1l.294 h8. a8 against 

0.5a9 ha. ln tho prevlous plan. 1"18 ...... bac ..... 8 of 

"r,a fact t""t lou vial ding (21110 kg/yaar) ""oaabrad caW 

entered til_ plan instead or "igh yielder, elbdn"ting 

Jaw"" 11"" green ',,!ldllr aultlvaUan. C .. rrOt cultiv.tion 

"ad increased to 0.445 ha. 1'11" plan mada "rov1.1on 



Tabl_ 6..26a 0pU._ r_ PleD 6 
.... :tua Synthetio r_ 

Activi~l.. 1n tbe Plan 
ZI ,. " 

BEal IICTtVITJE:S 

Cna1ibred CD" (2000 IcO/)'CIar) 
SO<Ibabul 
Reo1 Unlnloetad. !cherit ft. 1nigatad, ubi 
IIeg1 irrigated, ....... 
Reddy, khar1t 
Paddy, rebl 
Paddy au_ 
lIeb .. kltertf 
lleb_ 1'8111 
"-91 eel_ lctIer 1r 
I'Iab_ •• le IctIeri' 
I'Iatze .ale reb1 
Lab .. r Itl re period , 
Bullock labour perlod 
Capital b01'l'owing ubi 
tapitel borrowt.ng ....... 1' 

C"1'Ot _r 
IlUlb .. :ey 
eo_ 
DtSl'I!5Al ACT II!JUES 

Labour p8l'lod 2 
.. 3 .. .. 
.. 

4 

5 
6 

llul10ck lab .... r pert lid 2 

• 

.. 3 

.. 4 .. 5 , 

• 

.. 
• 
• .. 
• .. 
• .. 

• 
I'ItIn ~ 
Pelr day. 

lIo. 1011'. ... 
.. 
.. 

.. 

.. .. 
• 
.. 
• 
• .. 

Lellal 0' 
eot1l11U. 

, 
O..2!l4 

1.85 
0.137 
0.t37 
0.189 

0.189 
0.189 
0.582 
0.4<15 

1ii., 
32.4 
24 

2.15 
5.S5 

5ii.3 
38.4 

0.445 
0.249 
0.664 

155.31 
30.69 

230.33 
25.98 

177·13 
70.35 

11.22 
9'1.10 
1&.41 

162.51 
,33.19 

. -



212 

far ... lbar~ cultivation an 0.249 he of land to be 

uti11z~d for 0.664 unit of CDC""" pro<ilcUon (996 8998) 

end dairy animal. 

G.3.5.2 Additional flesourcaar 

Additional r811DUl'Ct18 hiradthorraued .. ere 

5.05 dey. of' bullock labour 2.00 deys of h_ lab"" .. 

end !'s. 9470 of' capitel. Plan 6. ,,.. compered to plan 4 

and 5 could utl1!za land only to t"" extant of' 130.95 

por cant but labour """,loyment "ad rlaen to 62.39 par 

cent. T"e profit level ""lei> tl>la plen r"sc"ad w_ 
Ill. 21133. 

Appraisal of' Alternative Plans under 1'I0del 1. 

A ... diu .. farmsr with 3.GB 11& of lend to 

operato and 1316 ~ndayB of lobaur at I1i9 diaposal 

could raisa "is income to • ou~ I>lghar level thBn what 

"a va8 .. arning. Hie plan c .... ld provide "1m only 

fu. 5400 as net Inca,"". By ""allocating "18 rGllaurces 

to tha moat profitabl" 8"tllrpriua conDlnatlon. aU tf1s 

plAl1B incre.aed t"a nat return. Plan 1 and 2 brought 

Ill. 23557, plan :l fu. 16705. plan 4 flo. '8253. plen 5, 

~. 18672 and plan 6, I's. 21133. Vet D .00r&fUl .~am1natlon 

or the production pet tern and resource utllf.zuf.ion In 

the alternative plana ,,",uld relleal t"at plan 6 can 

be cone1dered to,e best for "edt"", fer .... r. Under t"ls 

plan. output veB surfIcient to .. va IIt8l'lct9tad _plue 

1" food-graIns end milk with .... ,.taum utillation of 

land. labour and capital (Table 6.28). 



216 

labb'6.27r !pportunity coat of fIOn-pl!lf\ .ot1Vlt1 .. 
• t illp_ad technology - .. lit,. F_. 

N_ 01' I'IOftooplan Activ itolea ""Dl'lt./pr~ ~flt~C. at which act1-
_ldarad ' wi'ty en the apti .... plan 
In the plan 

S 4 5 Ii 

er ..... red II ... (2Q)0 leg 1,..1') 1174 - 12527 .4499 2621 
• (2500 1clI/,aar) 2282 - ,116,. 1218'1 3956 
• (3000 kg/,.ar) 2909 - '1117 81." 4142 

CroaabNCI Net'. 400 - 151149 :J46s9 3382 

1Iu".to (1500 leg/yaar) 1515 - SQJ4 1141 1733 
Sal • .,r _ ..uk l<I1arll' a....,n '.55 - S.;5Z 6~D7 

• Rebl .. _ t.SS - - -
n_of. (.ingl. Crop) 1.",,811 

unlrrig.tlld '1f5 "., 740 743 743 
118g1 .,.evild Utlgatad 4588 - 6611 1322 7171 
CroundftutunlrriQetad 8$2 '1916 2S84 2720 2'166 
"_lIP. un1rU'latad 519 mf, 1795 1771 2079 
SU9&rcene 1$029 WOlD 21134 27843 2'1648 

Cerm'.. IcIIaI'tr 8549 9:166 9283 
Varrot. ..ab! 8549 - 9286 9138 
'k!nJal Idler if' 9295 - 9335 
Pat.to __ 1 .'\IIi - - 10t144 
CUGl ..... IdttR'tr 5679 - 923' 9451 
sale 0' It.gi. rab! 'a_" 99 ,84 t'7a 1'16 
Sal. 0' !tagi. eu_ e._n 99 184 156 156 
Sel. 0' peddy. """1'1 r ',2 351 :518 297 292 
S.l •• r paddy. reb1 "2 4,4 253 29' 287 
Sal • .,f peddy, IOU .... I" 112 295 183 267 2S5 
Sal. of .. he, khal"l' 129 ' - 151 
Sale of _tze, rab! 129 320 - -



Tabh 6.291 

P .n1 cu len 
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Co..,.l'1e10n 0' apU .. II plen 1 to II 1n tlll'1I8 at' 
lIIpDrtlll'lt p1'oductlon pett_n - l'Iedlu8 FIl~ •• 

Edetift!! 
. 

IIptl!,!1I P18n. A. = • A • plan _ Eld;atf:!!2.. Taatmol~l _,I1II!IIrCIWed T8chnol!!2l 
1 2 3 /I II 6 - -

!RQDUGIJ£! (qtla) 
flaai n.8 32.22 32,22 100.72 :38.69 25.&11 51.6 
Paddy 12.0 1/1 .&11 1/1.511 15 15 15 15 
lleh. 3.58 II 6 14.5 11 11 62.4 
I'IUk 2332 1320 1320 - 3500 3500 2000 

Sale (qUe) 

RIl91 /1,92 16 ,. 45.3 22.47 9.67 16.1 
Paddy - 4.59 4.59 - - - -
I'Ielu - - - 47.5 411 45 11104 
I'IUk 1171 'lS1I '159 - 232 232 -

A 
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LARGE SVNTI!ETlC fARM 
~ 

Plan 1. 

Plen 1 elucidates t"" OIallllnUIlI PDa8ibie 

profit from crop end dairy "ctivities (Teble 6.21). 

The 1""e18 of various activities in the farm plan and 

the possibility of no .... plan activities entering the plan 

are discuseed in the follouing paragraphs (constralnta 

end probl .... t1atri>c for large synthetic farm "ere 

presented in Appendix XI). 

6.4.1.1 Crop Activities' 

An erea of 3.'5 ha of khartr unirrigeted 

land was kept fer l<lcal variety ragl to supply J10S qtl 

of grain for ha .... cansumptian. Th. Be11i"g .. ctlvitl88 

Dr regi in all tt,,, t"r9S saaBOns warranted a hlgher 

eala prlc" !!> 95, 1112 and 99 per qtl In Iehertr, rebi ""d 

au .... er BBaeans. Hence praductlon of .. SIt! was limit.d 

only for home requiretllent. Peddy Cl'Dp had entered th" 

optl ....... plan to .. est t"a minimum home r .. quk .... ent cons­

traint" a8 ... ell .... f'a~ "ala. An output: of 14,&1 qtl 

of paddy local variety from O.~2 hll !chariI' irrigated 

lend for haIB" con_pUan and 39 qt:l t·""l'Dvad variety 

in rebi froID 1.16 "e w". produced and the latter could 

be aold et rs. 106/qtl. l'Iaba Cl'Dp had ent ... ad the plan 

only ror home cansumptian sa P .... the constraint. Ths 

k!1arH irrigated land of 0.71 he yililld .. d 70S qtl. 

Ilnlrrl!Jated kherlf land of' 2.45 h .. allotted fat: ,,_gr .... 
wau1d bring rs. 3430 88 profit to t~s Parmer. Ilry c.,1111 -
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r .... l. &.29t llpti_'ah Plen 1 lIIId 2 

terQ1l 'aJIII 

Activit!.. 1n the Plen 

REAt. Acnvuns 
er... .... d COy aUk1ng (t71>. 2) 

Crotlllb ... d Hu'e 

H.Uilca .. ClOY "'iUlcing ('71>8 2) 
Sale ... r COY eUk ........ ir 
sale ." tIDy 1I111e. l'8bi 
5.1. or ClOy .Uk. .u ..... 

Rag 1 unt .. dgated. .."" .. H 
Paddy ... h ... i' 
Paddy. ,,-"1 
fllIla. ....... If 
"""",agree _lnfQated. kIt.rlf' 
ChUll.-... b! 
&rep .. 
GIt_ 1'lIdda!: - ,..ler 
IlIbotU Il!q pariod :! 

BullOCk hire period 1 

Cap! tel bouOVi"1l. ..h ... " 
Caplt.l bauow!no. reb! 
Capital ba~-.4I19 .... _ 
!!al. at paddy ....... 1 

OtPPsAl ACTIVJn£S 

Labour p.riod 1 
.. 2 

.. " 
• 5 

" 6 
Bullock lab..... 2 

.. 3 

.. 5 
.. /I 

IIao1 .t .. .., 
Paddyetreu 

fleln "had!bl 

Unit or L.val It f' 
liot.f.vi.qr aeU "itie. 

NUllbft' 2 .. fi .. 4 
KgII G69 .. 943 

• 493 
H.ctar. :1.15 .. 0.452 .. '.16 .. 0.11 .. 2.4S .. 1.1 

• 0 .. _ 

• 0.192 
ftaIt daY" 9.D1 
Pat" daya 200S 
1Io.,aot • ,41 

• 'f2B 
• 99.1 

Otlnta18 :!!J.D 

I'Iaft d..". 11.29 .. '00.39 .. 229.98 .. 51.51 .. 160.115 
pall! dill/a 139.-.. 115 .. 21 .. 39.se .. 16&.25 
qUa '0.43 .. U.a3 .. '4.42 



B co .... ercial CNP, had occupieD 1.16 ha Df reb! irrlgatGd 

land contributing flo. 8271 ta profit. en .. of the hol'U­

cultu .... l or <11>8.· grapes had antered th .. pI .... ae annual 

crap co""eting for lend (0.796 he) in ell 80aeonB and 

it fetc'"'"d the maxi ....... pro>r1t of Ill. 1'l2TJ/veor. Napier 

gra88 uea cultiveted 88 an intermediate activity entirely 

usad for da1ry antarpl'lae Dccupylng 0.192 ha of Irrigated 

land In all seeSons. 

Two crossbred cows (type 2) and 4 locsl cows 

(type 2) had .. tered the apti1llU1D plan producing 820 kga 

Df home requlr .... ants end 211lS kga fo .. aale. 1l1" aala 

....... 669 I<g, 943 1<9 and 493 1<9 1n i<harif. ralli Bnd &u ... er 

8e88ons respectively. In ·view of the "ttractive Incoae 

generated by t"elr ssIa, "ix cro ... brad heifers alao 

entered the plen. 

Thaug'1 undar existing taehnalngy. opt! ... m 

plcns 1 end 2 uould util1ze land to the maximum axtent, 

left 32.64 per cant of labour .and '7!l per cent of bullock 

labour unutll1zed. Surplus stock of 9r.a1n byproduct .. 

canst! tuted of .1.'89i straw (10.43 qtl) peddy str .... 

. (63.63 qtl) a"d meiza .kI1adibi (14.42 qtl);, 

6.4.104 Non-plan ActIviUea: 

1l1e Opportunity cost 0' "on-plan ac1:ivitlaa 
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undor tecllnology in vogue in t"e large farms ore 

presented in Table .&.30. n.am a clQSe look at Table 

6.30 it la evident t"at ",ost or t"e activities. uhet""" 

croP cr dairy, uauld start competing "'itl> t"a plan 

actilritias at profit levels muc" "lg""" than t"oae 

axiating. The exceptions ""'era .t"e margin could ba 

regarded naar feasible are thoso of lrrigated rebi 

regi end !he mixed crop of summer ra9i. jouRr and 

e\lal"si (n.ench bean) on irrigated land. ' As fDr dairy 

activities crossbred Co'" (type ,.) had to lncr"" ... ita 

profit to 1\;. 1S15.9/year instaed of r.:.. 1311 and dry 

cro .... bred co'" I!!. 45m lnste.d of P,. 2750/year. Tile 

pmf! t level of' buff"lo typa 2 "ad, to bo !!s. 1766 t"an 

at 1';. 561. dry buffaloes "'. 1575 t"an tl,. 241 end 

bUffalo haifer p,. 1583 t"en at r.. 703. Amonq m11l<1ng 

"nl"",1s. crossbred (type 1 ) seemed to be Ih .. next beet 

_ice. T"",,9'1 t". 11111al CJf real activlUss antsrlng 

plens 1 and 2 uera sams. d1fference uould.be obaerved 

In t"a opportufli tv coat of nan-plan activit ies. The 

opportunity cost lOr non-plan dairy activities ....... e 

etUl hig"er t""" t"at in plan I as mey be seen fro .. 

Teble 6.30. The profit levelS hS\le to be el(horbitently 

1119'1 In t"e C.8a of local COLIS (tvpe 1) at 1\0. 2113.4 

"aiters (~. 3618.9) end dry buffalo (~. 4474.9) and 

bUffalo Itsil'ers ( .... 2706.1) ~lI1'9"" it "''''' P.,. 860.6. 

981.4, 1575 end 1583 raspecUl/llly In plan I. II' 

asrlculture had to enter tha 1'1an madium ancl large 



v~l.ety cocoon production should bring n,_ 647 and 

11865 mare t~an t~a existing profita_ 

6.4.1.5 IlIIpr"" ... ent av .... existing conditlolU 

lite pl"n uould enable better utilization 

of land by increasing tha cropping intensity to 

155.43 per cant frail tha .. xhting 12!1 p .... cent 

(Teble 6.31). No alteration 1n labour and bullock 

utilization uaa envisaged. By reallocation of t~8 

avaUable 1'sscuress, t"a nat profit uould be lncrReeed 

to A.. 52563/Y89r, that is, to 6.65 tin.,s t~" prevailing 

profit laval uithout additional resourcas. 

Plan 3. 

The attampt und .... plan 3 usa to idWltify 

t~e prot! t potential Llith only crop culti'1lstian 

adopting l...,rovad practiCea. llle ItNal Df 1' .... 1 and 

dtepoaal activit! ... to ba paraued under tha plan ara 

presuntad 1n Tabla 6.32. 

6.4.2.1 trap Activiti •• : 

II total of 253.71 QUa of rag!. tcprovad 

variaty uea produced an an area of 5.6 ~e unirrlgatad 

and in klteri!, 1.71 It .. and ,.77 he of irrigated land 

in rebi Bnd summer seaBonS raepactlvaly. Arter aaating 

I10me requirements of' 310S qtl. only ,,5 qtla 1'891 wer ... 

aald during kharif s ..... o" at tlla pravailing rat" of 



11_ of' non-pl"" activ1ty ExleUfIQ pr 1ae 
..,1'11: 1111101 

PrON.t(prlce of' ""let-
acthi y U1U ent ... 
the !!!!'U ... elan 

I n 
I!o II! I!o 

CfGliabred """ dry 21St! 4505 
Hel1t.k... dry 40t 860..' 2tt3.4 
HltUlka .. Hdrer 200 98,,4 3618.9 
Buffalo dry 241 15S 44'14..9 

Butral. H.l"" '1m 1583 2101.& 
Sela Dr bv"alo aUk Ichar!r t.& - 10.76 
KhanI' r*.li (illpraved)unl"l'1oated 690 5241 5241 
/Chal'lt r*.ll (illprovad) lrrtQllt:ad 2243 3623 :5623 
_ ... ,(reg1 "It" Javai' and 
_.a5. I'l:anl;h be.,.) 4!18 ,oz.,VB 6'02.98 
Reb! hgl (lq>roved) 2562 2?04.. 2'104.11& 
SII.SI l' "*.11 (l8pl'oved) t10t 5690.4 -
!Oteri I' paddy (!"Proved' 3536 4435.5 443S.s 
SIra. paddy 23." 411&4 411&4 
3....- 282 '470 1470 
Potato 1840 4'111l1 4'160 
Raoi al:r., buying 40 5.6 5.6 

118_ s.l. Icharl f 25 "'1.13 n1.13 
R.Of. .. 1. au ..... 111 - 34506 
Ptldd y .ela khat' 1 f ,,. 186.36 1B6.36 
A.l%e .. 18 kharlt 129 555 555 

COCOon aad1um ,114110 - t9041i 
Cocaan 18rga 12110 - 19145 
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Tlbl. 11.31' 1I_l'Oe uUl1.attan and net tncou under IIII:ll1'lnO 
conditi""e end ~U"'II plen_ /Iodel r) 

~alge srnthatlG r.r. 
118 .. e II' "..HUro. Eds1dJtO ~t.! .. 1 P1_ 

OQftdlt.ian 1 2 ;I 4 5 & -
A. J.d 

I} Totallll1'opp.d ••• ''''. 12.114& 12.1146 ,2.1IS67 ,4 •• 2 13.11? 130322 
11) trapping tntenetty 114'" 155.43 155.43 15Sdt '86.t14 ,68.GII 1'12.113 
JlIp1'ove ... nt ovn .IC .... 

Uno p.".o..,teoe 393.114 39.05 38.92 70.41 52.26 55.64 

B. Lab""". utUhed 
(an deys' 

1127 
(GIldS) 

,,40 
(67.36) 

,,40 
(111.95) 

843 
(4,.?9) 

952 
(5&.26) 

1142 1205 
(67.47) (71.'8) 

C. lulloek labour 12' 141 '47 2M 250 241 250 
uUlhed (1Il.82) (22.l1li) (22.02) (44.", (37.49) (31.0'7) (37.43) 

D. Capital mobillaed 3Il889 483'14 4'792'1 21245 22192 291(13 34093 

r. lIet InO.a 'IIIfI2 125U· . $3&44 388S1 4$17 488'IB 113633 

Pl'opeUon of' nat lIIce .. 
'raM oat.tla ... kalino 11.45 38 311 - - - -

'i qu"" :l.n par.nth ... ! indioata ',,"II"tage to tolal. 
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TUbla 5.321 q,ti.ue F~Pl8ft 3 
L_oe Synthetic .-. 

Activiti ... 1n ttle Pl.n 

REeL ACTlYI1I£S 

Regi '/chari r unlr riostad 
Raolrabl irrigated 
RaOI 811liliiii1' irrigated 
PaddY !char- tr 
Peddy rabl 
Paddyeu_ 
Plata !chariI' 
Plalp rabl 
Labour hire period 1 
Bullock laboUZ' hire pari ad 1 
Capital bonawiwg ub1 
Capt tal borr...,lftg ."ee., 
S.laof' rag1 kharlf' 

, Sale .. , eal,.. khartr 

DIS!' gsn!. ACTIVITIES 

Lab_ period 2 

• 3 
.. 4 
" 5 

• 6 
Bull oclc labour period 2 

.. 3 .. 
• 

10ulI'I' ollPltd 

4 

5 
5 

Rsgi - rabl (f'tIl' eale) 
Reol IIU_!II' (t'or •• 18) 

Uw" Level or 
acttvitiea ectivit1aa 

h.at_. 5.6 .. 1.71 .. ,.77 .. Do3"IS .. 0 .. 3"15 .. 0.3"15 .. ,.77 .. 0.01117 

"'" da18 1107 
"'eh days 50.,2 

iii. ~OO'e 3S,.6 .. 38.9 
title 115 .. ,114 

I'Ian dayoi 80.2 .. 69,.68 

• 3'4.3 
• 84.95 .. 300;.5 

Pall' days 8101 .. 5.15 .. 134..5 .. to.,7 
• '41;.57 
till. 1520 

qUa 52.57 

" 54.64 
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III. 99/qtl leaving 52.57 qU in rebl and 54.64 ot l 1n 

au_ a_Ons 1n diapORl aettvity. Ttt""'e "'alii e 

POS .. f.blUty of ath"", " .. gl orap aotivitlllll ant .. 1n9 plen 

If lchar1f ,,"i"rigeted crop could re~cI! Ill. ?136 which 

eeamed to be a r .... ot. poselbUity end if ld'Iartf 

irrig.ted land Clmid bring 11>. 3lI29lha. wh1et, ........ d 

to be the next beat In aU""nsUvB croll activity far 

ragl. H">.Jev"",. a:d."ting 1ch101'U' ragl sethity on 

un1r1'igst .. d l ..... d ","u1d be ll11PrD\'ed anly if th. pr1c. 

par quintal of rag! orop duZ>1ng lcharS-fsallllon "' .... ld 

be doubled. In aecI! ...... on 0.375 h .. 1rr1gated land 

..,as kBpt for paddy Cl.'ap to IOlI8t , .... Uy COn8UIIIPtion 

" • ."l1' .... nt.. The Bpp .... tun1 ty co.t of P!leldy at fl!.. 318.4 

413~64 and 294.114 pc qtl durl"l1 1ch8l."1f, 1',,1>1. and ....... 

s,,_ns I'BBpecUv.ly till agll1n.t Ill. 112/qU 1n aU 

._ons b.rred its antry 1n the plen (Teble 6.37). 

CUltiVation of illlPI.'oved variety of all1;1!1t 1n kIIerif 

._on could produc •• surpluS of 104 otl 1'01' .el • 

.,., .. and sbov .. "0 .... " • ."ll.'_t. But "ebl crDP had to 

b. Umited to ho ... requir_t .. it loIauld be profitable 

anly at PJ. 319/IIU nth .... than I!J. 129/qtle. 

LIlt" t". eddiU ... ,," activit! ... t"" plan 

env1eaged I111:1n9 of' 50.2 bull .... k pair days end 11.7 IIIIIR-

deye of labou .. and cepital b ..... ow1ng of> th .. order of 

Ro. 7350. H ............. the _aunt kept 1n kh..,lf cap1t.1 

constrsints. IIItclt ..,.. ." ... as U/lu!;UiUd P.o. '1520 

could oompenset. 1"01' thle. at". """"'Plan crap 
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actill1t1es namely, horsegram, gl'OUndnut and. sugarcane 

could ""tar only at much higher levele Dr proflta t.han 

t.hose considered in the plan (Table 6.'33). 

6.4.2.2 llllprov ... ent ow ... previous planal 

By producing only Ql!oP. the plan could not 

l"",rove the resource utilisation Oller tlte DpU ...... plan 

IoIi tI, existing technology. For inate""'"a labour UfJSllploy­

mant was of t"" extent or 50 per cent end thGl'e ...... no 

changa In the land utilizstiDn. Vet, comparad to the 

axle Ung al wet! an. til. net Inc ...... wauld increase 

4.92 times (Ill. lBB51/y""r). 

Plan 4. 

Table 6 .33 depicts the GcU"itt ... 1n .. ixed 

farming .. 1t:h crosabred co ... under plan 4. IJlten hig!> 

yielding co .. a end buffaloaa ..... ra aer .. ""ked sa J.,.,.rOlled 

technology in dairying and ware allowed to conpate, 

only crossbl.'ad caw Df 3500 kg/yu ..... antared the plan 

In the mint_ posaibla nUlllber. 

ytth th. entry of dairy animal in the plan 
, 

C1'l)p ect:iwltlee ... "re curtaUad to 4.73 he. dry lend in 

khel."lf. 0.14 end 1.46 h •• of lrl.'J.OBtad land In r..,i and 

aU........ Art .... ret.lnino. :31.5 qtl for holM! coneullpti on, 

48.4 qt1e in ""sl.'lf and 44.4 qtls In eu .... ar. ware 



TabJ, .. e .33t OptU .... FOU'm Plen 4 

I.mrge aynthet.lc Far • 

= • ••• • • 

I • = • 4 I ., ; 

.!!EJIL ftlfltmlt:§ 
Cz'08llbNd _ (SCIO ko/yaal!) 

RaOl Ic!IaIlU Uftil'rlphd 
Ragl '!Iabl brigated 
Rag! tu8M81' irrigated 
Peddy lettal'U' 
"eddy l'ab1 
Paddy IN ....... 

Jlla1pletta1'lr 
"ahe 1'abl 
3_1' 

Gr..,. f'edtl.r • H ........ 
$oobllbtll 
Lebou1! hlr. pmod 1 
1ltl110olt 1ttbou1' hln pRiod 1 
Sol. 0' 1'891 ~ .. r 
lI.l. of '!Iagl __ 

S.le or .el .. ~1' 
Sel. 0' _1'e I'abl 

1U~!!§eb ,II£!!!!!IU 
Laboul' p .... ;I,od 

• 
• .. 
.. 

.. 
• 

CIlJl1t.al tctt .... tr 
C..,ltall'abt 
lltil'MI ... 

2 
3 

• 
Ii 
II 

.. 
Ii .. 

..... d I , • ,"a ; " 

• 
tlnJ.t Uitvel of 

atblt1lila activities 
, n. -

" .... ar 1 
bactal'a •• '13 .. 11.14 .. '.46 .. 0.315 .. 0.315 .. 0.315 .. 1.46 .. .. tolI2 .. 0.2111 .. 0.313 

"' 00538 
1'Ian days '1.3 
PallO days 44.'1 

I!t:la '49.4 .. ....4 .. 83.3 .. '1408 

..,.. daye 80.'1 .. noS9 .. 2112.2 .. 85.09 .. '298.9 

.. a'" days 83.9 .. 24.0$ .. 155.4 .. ".43 .. ,.,2 

IS. 592'1 .. 9998 
"'Ie 321.2 

• . , .. 
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ofrered for .ale at the provailing price of !!s. !l9. 

Th" area under paddy crep llauld b" the s .... e 88 in 

Pl"n 3. But the price demanded (ahadowprlce) for 

entry in the ... .,kat ..... a.. 2SB. 252.9 end 192.60 1n 

khar!f. reb! and SUlllllar 88880ns reepectively. Maize 

wOUld occupy 2.78 ha of irrigated land in "" .... 1 f and 

rebi yielding 165.6 Qtl out or which 158.1 qt1 wes for 

eale. The inclusion or dairy activitl .... II1th imprDved 

.. Uch braada necessitated the prOUiBion of nutritive 

fodder IIh1d1 wa& to be met froll the internal r""aure"," 

of the lergo farma. Tl,ua 0.313 h& IISS allottad I'DI' 

nepler graee in all the thr ... seasons. The .... cond 

$OUrce .... & aod:lebul trees which in addition tD 

yielding fodder YOuld utUls. dry land 1n all eeasons. 

lin eree 0' DoSS9 ha land wa& allnt"" for this activlty 

rDUnd tha ye..... Vet anoth .. r source of flllldues J CUar 

which would usa O.2B ha to fulfil the mini ...... rSQUir_ 

mant const~alnt 1napite of baing coatly. 

6.4.3.2 Oalry Activit 1 .. I 

1»1y 1 crossbl'ed cot.r (35 DO kg/ye .... ) w"a 

kept 1n the plan. ""18 .. a8 nlto8\lal tatad by the 

Integer value conatraint. for dairy en1 .... 1 uhlett. 

ot"ert.r1e" ... "" 1""" tl,,,n 1 eni"",1 pl'DdUc1ng milk only 

1'0l' home l'aqulrIRant. 
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6.4.3.3 Added Activity: 

TIlls plan perllitted hiring of 44.7 bullaclc 

pall' days and 11.3 .. "ndIlY". but no caPital borrowlng 

activity. 

6.4.3.4 Improvement OVEIl' existing plen a.-:l 

oth .... opttlllU1ll plan. 

Improved methods 0' crop and dairy production 

eh"",ed, .. ora lntanalua USB of land,. that ls, to the 

extant of 186.06 per c""t "" lncre .... " of 4.B5 per cant 

over axistlng CD"dltion and 24.85 par cant oller plens 1 

to 3. Labour """,loymant ... 9S sl1qhtly high .... than other 

plans but marlcedly 10s5 'then ~e sltlsting conditton. 

1Jlthout sale of anlmals, t>lls pI." generated a nat 

return of n.,. 43927. almost 5.56 ti"", .. the exlsting level 

but I .... s than opt i..... plans 1 and 2 •. 

Plen 5. 

Plan 5 aa presented in Tabl .. 6.34 alightly 

ll1iproved th .. profit prospscts uith the entry of horti-

culturel crops. 

6.4.4.1 Crop Activitiesl 

An area of 4.73 he. unirrfgatod Ichartf 

lsnd and 0.14 he irrigated land in reb! and aUII~r uere 

the 81 tarnetiva plan for ragi cultlvatian for ho.e 

reqUtr ... ont ancl 48.4 qtls 01' eela. Since irrlqllted 
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Table 6.34t IIpU .. a'abt Plen 5 
1..111',0 S)'RtheUc , ara 

lieU,,! Un 1n the Pion URlt Level ., 
aaUdttee . aat1vUla 

BUL A'CTtYIUES 

~""'l"8d cow (3S00 kv/y .... ) 
"'1 vn1J:rlgated land khari' 
IIIIgl ~abl irrigated 
Rag! au_ar Irrigated 
Paddy khart' 
"addy",ab1 
Paddy eu_ 
IIIIba """rl' 
lIaSn "'1 
:1_ 
~ntltU_ 

Bl-JnJal kh.~l" 
P~rabl 

tIr_ 'addar 
SOababul 
l.abau~ Itlre perlad 
IJullx!c labour Mrs pa~lllCl 1 
Capitel borrOldng au_ 
Sal •• r u,i ""erir 
Sale .f ragS ",abl 
sala .r IIIIlz8 kharl' 
Sel" 0' .atze ~.l . 
one 1!5!!t.. ACllVJTIEs 

LabourparlllCl 2 
• 3 

• 4 
• 5 

• ·6 

tuUock labaUZ' pcl ad 2 

• 4 
• 'II 
• 6 

lIumbar 1 
hacta1'e 4.'13 

• 0.14 
• 0.t4 
• 0..375 
• 0.315 

• 0.375 
• 1.23 
• 0.8115 
• 0.281 
• 1.:52 .. 0.23 
u 0.426 
• 0.313 
• O.5ft 

.. "days 11.9 
paP' dayo 44.1 
lis. 100'. 62.1 
quinh1e .tII.4 

• 44~ 

" 69 .. 2 
• 48.9 

_ days 25.,.' 
• 16.'52 
• 2<18 •• 
• 'liS-, 
a 

' .. .,55 
pal1r day. '18.,5 

• 1$4 

• ,4.97 
• ,4'1.9 

qUa 212 



· rag! crop hed tQ compata. with t!1" hcrticultural .... "". 

there wes an lncreaee In el-tadow pric. ren: ""arlf. 

reb! and au .. mer .. !nll111Jm constrainto. Paddy crop wee 

kept unchanged in thle pUn. lIallollar. tMre had bQBn 

en inet'''""" 11'1 t., .. "hlldo..,prlcllS of peddy m1n1_ 

rOclUlre ..... nt conetrot!nt 0' th .. ol'dw of Ill. 304.4/qtl 

In !<herU'. ~. 31l1.S/qtb In rab! and Ill. 290.94/qt;18 

in aummer eeaeon. 1\ 1IS1'91no1 deere.". of' O.l!55"',,_ vaa 

ab.arved for nb .. crop l.'eoulting in all111ng enly 119.1 

qth in the yaol'< "'lido.., prica ren: tha ",W_ 

constraint 01' .... he GlIIQuntad to Its •. 14/·.,/qtl in !<hal'll' 

and 145.1/qtl In l'abh n. .. vag&tabl .. crops enwlng 

tha l'aaSible plan .... l'e pot "to, cerrot "nd 121'11\1,,1. 

lJhllo pot"to ...... ,,11oted 11.426 h. 11'1 reb" canot; and 

brlnj al IIGr" .. Uoted 1.32 he and 0.23 ha raepectively 

In .u .... er and ""ari I' lIaallOne. CaI'rot COUld COlllpeta 

r"" lend in ...- only at; profit; level. of' fill. 9222"'. 

and 9130"' •• 

Iflrlng or 44.2 bullC/Cl( pelr daya, 17.9 .... 1'1-

deYlI or follJ .. liln labour and bo .. rOVlng lIIIJ_r cq,ll;al of' 

!!t. 6210 ",o1'8ellololed to maka the plan cpU_ 

1I\a algn:!.ticlilnl; ed"",l;age of' pl.., 5. Vall 

tI10t 1 t lnereallad net l'aturn to!!s. _?II. 'lb. utUl­

zetlon 111' land wes only 169.65 per cant .. =""ar,," 

to 1B6.86 per cent 11'1 plan 4 an" ll11bDur lItI!plo)'ment .... 

almost equal to the .x18tln~ 67.47 par 0..,1:. 
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6.4.5 Plan 6. 

1I1e " .... ious eetlvl tI."" f01"lllUlstad und .... 

Plan 6 are depicted in Tabla 6.35. In the .. eallocation 

of land to I'lnd an opti1MJm solution, nepift gra8s 

acUvity "as bean dropped. Ragi. paddy, aoabebul and 

JOWSl" ''''''c unaltered as to plan 5. Adze in kh .... ll' 

and rebi ."""0",, ue. increased to h4A>e. and 1.04 1>8 

respectively. As a result, maize 8810 also increased 

to 104.g qtl in to,e yael'. There was .. "rgina1 increase 

in the land "noted for pcteto in rebi (D.5tl2 h.). 

carrot in su ...... (1.52 he) end b.,lnj.l In kIt"rif 

(0.256 h,,) aver tha p"""laue plan. PlUlb .... ry crop 

oQCUpied 0.1'2 ha for .,earing 500 eg98 Dr silk 0.01"11. 

o"iry activity WaS ""nrined to one cr .... eb .. ed 

CD.., ea 1n tile P"WlOU8 plan. 

6 .• 4.5.2 Added Ao1>lv iUe,,: 

111 .. plan r .. qUll' .. d .. ddltlonal rssOUrc .... to 

th .... "tent of 44.3 bullock pair deye, 62.1 "","daye of 

labou .. and 11<. 7D20 cepi!'al fa" 80_ .. 
6.4.s.3 Impravaoent m .... p"",,10u8 plane. 

Plan 6 brought lis. 5m3! ... netraturn 

froID croP. dalry and .a:r1cultur .. ao1>lv lU ... adapting 

improved mett.ads. Land utilh.Uan wee 133.36 par cant 

snd labour 71.19 p .... cent. Thls plan Uke plan 4 hac! 



.230 

T.bla 6 .. 351 OpU_ r •• P!.an 6 
Larga Synthetic rare 

Actlvltle. In the Plan 

REAL ACTIVITIES 

Crosabrad ca .. (3500 "v/y •• r") 
R81I1 Oft tmlrr1qatad lend ItItarl' 
Ragl lrrlllated, rabl 
RlIg! irrigated, IIUlllller 
Paddy. kharif 

Paddy. rabl 
Peddy, au_er 

l'Iaf.za. "".lr 
1'Ia~,. .. rdtt 
l ..... 

CIIl'Nt l1li .... 1: 

Potato·, reb! 
cr ilen todd<!\" 

Soababul 

""lb .... y 

&000"" 
Labour "ire period 1 
Labour "ire porlod 2 
lIullook labour ttlre periDd 1 
Cepitel b~rrouinq .u...r 
Reoi e.llinq. ""arl' 
l'Ial%9 eel11n9, khert, 

""1%9 8ell1ng. rebl 
DIp DSAL ACTIVlnts 

Labour period 2 
.. 3 
.. 4 
.. 5 
.. 6 

BullOck labour .. .. 
It .. 

str .... 

p .. lad 2 
3 
4 
5 
6 

Unit Level 0' 
activit!.. a:l1vltlca 

.. 

.. .. 
• .. 
• .. .. 
.. 
" .. 
.. 

Pelr daye 
1Ir. tOO'. 

quintals .. 
.. 

...,. de,. .. .. 
• • 

p.ai1l day .. .. .. .. .. 
qtle 

1 
4.13 
0.14 
0.'4 
0.315 
0.:s15 
O.3iS 
,.4, 
, .115 

0.281 

'052 
0.sD2 
0.:513 

o.ssa 
0.',2 
0.299 

42.3 

19011 
44.3 
7D.2 
40.4 

BO.OO 
S6.s 

·6.6B· 
'1'1043 

233.63 
50 .. , • 

126.12 
78.22 
23.39 

153.0'1' 
,4.91 

14'1'.52 

21905S 



struck a bal!",aed utllbatlon or existing Z!saouZ!CIIS 

to bring M8x1mua nat raturn. 

Appraiaal of alt_native plans under Aadel I. 

A "'1'''81.' ounlng 5.6 loa of unirrlgated land 

anti 2.15 "10 of irrigated lend uith an initial capital 

of flo. S834 and worl< forcs of 1692. IE ~ays anti 

600.72 bulloe!.: pall' days u .... operating ... d .... sub opti .... l 

plen moer existing technolD1JY ..... lcl1 1Ja8 a III1xture of 

both l-oroved end traditional. The existing situation 

and t"e 1I1pl'DVemant that CDn ba brought about by l'aa11 .... 

cation or reacureae and adoption of naw technology .... 

_bll!Jed in plana 1 through 6 are,presented in nutehell 

1n Table 6.36. 

Plen 1 and 2 "ad opti_ lovels wit" existing 

technology alternatively excluding end incorporating elll< 

.. _ 1'_inq. C1'Dpplf19 intensity had tnere .. ad to 

155.43 par cent In both the plana. Not lIIUCh di fference 

wee noUced in t"eae two plans In t8l.'1IIS of utf41ntlon 

or !illited resOurce. and efricloncy in teras cf profit 

",,,xi!ll1:zation. Dalry ",os "r""pering in til.",. 'two plana 

only beo..,,, .. or th .. lIarket value attach,ad to tha dairy 

eniula (lbaut :m per cant of tho total inc"",,, in p1111n 

1 end 2 uea accrtlsd 'roil .ala of ",,11181a). 

Plan 3 "as tested cnly for th •• ff1clatcy 

.., I111111'OIIed crop tecl1nalogy in bringing ",axiaua j>1'Df'it. 

Thle CDuld genal'st .. better g_e_oin (It>. 38851) than 
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Tabl. &.3&1 Call1Pel'la!en ar apU1ILI1i plen 1 to II 1n '111'1118 Or 
".".b .. , predloUon "Uon ..... roe '81/111. 

IIer'hlllen 

e~l.\IU~!1Jl (q\1.) 

lleol 
Peddy 
l'I.ile 
fIIllk (q) 

au; ''''la) 
Ragl 
Peddy 
"eb. 
• llie (klJ' 

t)!leUlIg !lUIUI! PleD _.' 
plan blatt!'l! T.""'o1,y " I"pl'a~ed Tallhnalo\lY, , • 

112.t1 
33 •• 
14d1 
5'1'15 

«'0'" 
'8.24 
'031 
4296 

1 2 :I .. 5 II 

31.11 
53.81 

V.s 
29211 

.. 
39 .. 

21. 

31.s 
!!:s.a, 

7.5 
29211 

.. 
31 .. 

21,l1li ' 

253.7 
15.0 

1n.S 
• 

1',5 .. 
104 .. 

124.3 
15.0 

165.& 
3500 

92.8 .. 
159.1 .. 

79.9 
1S.11 

US.II 
35110 

48." .. 

79.9 
15.tI 

112.tI 
3580 

.. .. 
118.1 104.9 .. .. 

,,, ,,' I. . .. = = 



the previous- 2 plans under existing technology (II! '1564) •. 

TIts qtlantulll af barrowed capital uaa almaat 5 1:1 .. _ In 

plan 1 and 2 titan in plan 3. 

Plen 4 did not ahou any proapBrlty to dairy 

activity though It Uaa moant to be ths slternativ8 plan 

with I>igh yielding dairy anl .... l. Tho abllious 1I',,""on 

bD1ng th"t hlgh yielding ..... i .. als u .. re kept only for 

.. 11k production. Yet. lAnd Uti1i20tion .., .... maximum 

(186.86 par cent) due to FDdder cultivetion even on 

unirrigatad land. 1'I1ero "",,, no borrowed finance. The 

"ctivities in t .. " plan would g_rate aof"ic!",,1; inc"",,, 

to .. obi11ze th" resour""" "nd bring a net praf'lt 0' 
lb. 43921/yeer. If dairy anl111010 ..... i'egiIlOll tIle ch""c" 

af being brought to market. it cOUld """ult in better 

return •• 

Thougll plan 5 and G heving i"",rovad horti­

cultural crop and cacaon prodJction .... plan alturnatlve, 

brought high .... lllargin (In. 48879 and SIli33 raapectluely) 

tha stringent l"nd resource uas leBO utilized then 

In plan 4. Tlla Cl'oppin" intanstty for plan 5 uas 

16B.65 and for plan 6 it uas 172.03. 

:lJdged by the tuo moat lim1ting constraints 

of land and capital, plan 4 improved crop and deiry 

.ctivfUaa ",' Can ba regardad tIIa beet among plana. 

foUeued by plan 6 and plan 5 in .. ada!. I. Ual4Bllar. 

PlDdal I 88sUlDad cartainty in 91'088 mer9in ""tell wOUld 
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T"'I" 6.37. /i>porturtity co"t 0' na""Plen acttvJ. tl .. 
at 1apnv-" tectonI/logy - I.arp r_ 

a • . 
If" ... at' pI ... (non) activity P1'otlt/pl'1ea Prorit/p .. tea at which 

cons1dRed .ctivity enter tha 
In tit" Plan .&IM RI.I!! 

3 4 5 6 

Cl'oaabrad' c .... 2000 kg/ya_ 1714 - 12292 14318 2652 .. 2580 kO/.,.." 2282 - ,158' 12047 39"14 
• 30l1li kll/,._ 2909 - 1199 - 46l1li .. 35l1li kg/,... 3418 - - - 8478 

Croeabrad, Hetr .. 400 - 295'1 34989 4533 
autr.l0 2BOD lI!I/,.." 2152 - - - 2119 
Sale 01' ~u aUk /chad' 1.55 6.112 7.94 ,.as 
Sele 01' 0011 eUk .. ebi ,.55 - - 1.95 -
lIelJl; (atngl. ftOP) 1..,..",," 

Ultlr .. f.geted 715 21100 129 730 730 
fIatIl laplr!t¥M 1I' .. f.g.t ... 458a tlt13 6546 7122 '1122 
~dnut. untrrigated. Irhadr 932 2fl411 2G49 2'1'1tI 2"1'1f) 
Ha .. e ...... Ultirrigated •. Irh ... " 5'9 2119 21111 213'1 2137 
SuV __ • 13029 185S2 219. 2'7591 2'1591 
Cernt. ~1f' 8549 - • 9222 9222 
Cerrot, r!lb1 8549 - - 9131 9131 
81'1ftJ_t. !otter1' ,2tS - - • -
PDtaw. NJ1 9806 - - -
CUadeb .... ,1cha .. 1t 56'19 - - 9454 9454 
sale ar 11'1191 (rebl ea_) 99 •• 151 1?6 176 
Sele ot 1',.,t ( ... ar •• _n) 99 184 • 155.9 155.9 
Sel. al' P .... d,.. kllarlf H2 3,8 258 - -
5ala .... p_dy. 1'.,,1 112 4,4 253 286 269 
Sale ot' peddy, IIU_ "2 2U5 183 '65 265 
Sale or _1n 129 3,9 - . - -

, - -- . .1 
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n.,vGl' be the reality. Hence Mcdel t I lJaS brought out 

for these plane 1 to 6, .,ith the .. "coption of plan 5 

.,ith uneertain gross merg1n for ceroel, cash crop, 

dairy animal and ailk .,orm r .... ring. 

6.S riARCIIJAL VALU!: PROOIlCTS/S!lAD01.I PRICES gr 
ltI'!IT£O R(S~UnC£s BY PlAtlS LINDER "mCl I 

It 18 normally believed that uhan merket 

prices ere dlatortac or fluctuating, especially In 

daveloping araaG, a~adolJ pricing ia takon as gUi,a1ine 

for sny public inveatmant proJoct (Llarn. 1962j~O 
ShadolJ !J1'ic ... are th .. opportunity costs 01' the f""tors 

and are crucial indicators for the expanaion of the 

farm~ Gl'ester ",ph~siB is. boing given to land d .... olop­

msot and "ater and irrigation reaourcas managem""t in 

dry farming area of' Oangalore dhtrict to incre .... e tha 

productive capacity of soil and t"eruby Impro". the 

aconom1o conditiona or dry lend farmers. Along with 

optimum plans, tho margInal vslua product (AVP) of 

soarce resources LlDuld provtde "",pirie..! support for 

plsnning prosPective usea of sl!1at.1ng resources 1n 

dry land farming area. This YDuld "lao provlda gUidance, 

nlang lJith co"t of production. the price reval al<j)sotsd 

for thoDe proWce which ear"" dual purpo" .. of , .... Uy 

Peter, C.warr (1992) S~sdDW pr1clng rules for non 
traded comadltiaa. Oxford EcanOllllc Papartl. Vol.34, 
No.2, July. PI>. 30;.325. 
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consumption and ma~kat supply for various farm situations. 

I'larginsl value products for asc" plan undsr different 

ferm conditions ",,'libited variat4bn. The ."adow pric .... 

of limited e>natrsin&d reaourca8 under various plan 

sibJatians of !'Iodal I are put out In Tabla 6.35. 

Exiating Tec!,nology. 

Plan 1 ond 2 for .11 the farm situations 

had brou~ht aame I'IUP since only margInal differences 

In t"" C!>U"",l activities "",re observed. Hence the 

reaults are discussed under Dne hearing (1\!ble 6.35). 

Incraase or one hectare of lend, khari f 

Irrigated, w~ld add 1';. 5071 to net inCDme tD marginel 

, ........ 1';. 6Q;J1 to ... a11 I'arms. Ill. 31'1 ror _diu .. f .... mar 

and~. 5817 I'or largo farller. Kl,srif un1rrigetad lend 

would add a net proUt Df flg. a55, 761. 4BB and 1123 to 

lIarq1nal. amall • .... dlum and large farms w,tth en increeae 

Dr on .. hectare. A unit increase 1n reb! irr1gated land 

in the four categorl<1s DI' fa ...... could incresse the 

pl:Oflt tD Irs. 3520. 9049, :!S93 end 4531 1n that order. 

Su ... er irrlg"tGd land could nDt brIng any "dd1tlon to 

..... 11 and IIIBrginal I'arms eince unutl11zatl land LlDa 

.h"un In tit" plen. But. for lIedtuII and Ie""'" fal'lrB 

th .... ddHien of "" .. unit ,,1' land would mean B 1)1\1n or 

I!;. 6504 and 5494 r .... pectively. Tl1u,II it 111 aaen that 
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under existlnq teennology l'luP for lend diff ..... ut til 

farll type dependln!) on tho enoice of prodUction ",hlel> 

it "'as put to. Contrary to earlier findinga (Saini, 

1992) ,," Increasing or dacr.asinq value a"",ng farm end 

ammnq Beeson was observed. 

6.5.1.2 labour: 

HUGUin labour in geneTsl is not Scarce for 

ell farm situations except for madium ferms dUr1ng 

k"arl f p""k season, large farms rlJring rab! peek .. aaoon 

end smaU fa .... s d1ring Bummer p"." season. The MVP of 

labour for these farm situation. ",as J:lI. 9.12, 9.12 and 

9.20 r"""actively ",h11a t"e _kat rata considered ....... 

~. B.OU 

6.5.1.3 uullock labour: 

The M\/ll for bullock labour f01' all the farm 

sltuations during !<herif peale "",8 Pt_ 22.S end for ...... gl­

nal ra~"r durIng rebi peak 8eaaon and SUmmer pa.k 

seeson 1 t ...... 11;. 22.8 and 8.69 respectively. Other far .. 

81 tuatlans had unutillsod bullock labour dUrIng these 

pariods. Hencs MVP P~r bullocl< labour UQ8 2ero. 

6.5.1.4 Capitelt 

l'tera usa no change In the iotenst 00 

capital barroutnQ and "UP '01' capital in all the rarm 

situations. fourteen par cant ....... the inte" .. t rata 
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1'01' capital In all seasons except under plan 5 I'or 

Cledium rer at 12.5 per cent. end large. 11.7 per cent 

and 12.5 per cent for k"arlf and rail! ."""on. 

6 .. 5.1.5 Space: 

SpeC!! 1'01' l1veatllck Lloe constraint only 

for rer" .. r. Its 8"sdow pr lee .... B Ill. 43G.51/sq. .. etre. 

6.5.106 Green fodder for 8""lnw: 

Gree~ fodder fOr bovines uaS k~pt es 

m1ni ... /I, constraint "'''ic'' UsB ",,.1; by culti"stion napier 

grass on irrigated land. One quintal Increo!le 1n this 

minimum constreint Llould cost RI. 54.62 reI' marginal 

fermer, n.. 225.75 for smell fermer. 1';;. 56.92 for medium· 

end '3. 265 .. 9 for large farmer. 

COU milk constraints uere kspt as more then 

01" et';gel to consumption reqUirsm"nto. Shadou prices I'or 

this constraint also differed among farM situations. 

r.,r marginal rarrnt'r shadow orioo per ~q of CI'1U milk 

ur-So r'*;. 2 •. 6(; dJrinD kt'aarlf'" OSason end R;;. 2.8!j 1n rabi and 

eumrmr seaSons. F"or athOl" rarm situations it. YaD 

~. 1.63 in kharif and~. 1.78 in rebi except for amall 

Varma (~. 3.64) and during eu~er sBsson it usa ~. 1.82 

1'01' & .... 11 and large farm and for .... dium ",,1'II1II it ideS 

~. 4.9B. In general. marginal farm had ~i9her Bhodaw 

pricB 'ar this constraint b .... ausa only lDcal CQU 
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.... tared t .... produotion plan under e><i,stlng condition 

for milk supply (465 kg/yaar) far family and sale 

(rd>le 6.1). 

au ff,,10 .. ilk "' ... kept at a .un!llU .. cons­

traint mor .. the" or .. oual to zero. The IIhadD'" Dr lcs/kg 

of burrolo "'ilk far kharif. rebl end su .... ar LIas "'. 1.82. 

2.17 and 2.28 respectIvely. The difforence betYeon 

markot price end st,aoou pries uere 0.22, 0.27 and 0.29 

Par t .. a respectille seasons. \hUe seasonal variation 

of s definita order ",ea obasrvad 1n buffalo milk prica 

for all 'arm aituation no auelt trend w,,,, noticed in t"" 
caGe of price of COli rllllo:. 

Minimum constraint ~f rag! had elsa price 

differenca aRDnn Sea8Qna. ,or marginal, small and 
.. OdIum the k'larlf ragi flad a s~adou prlce of 10e.3/Qtl, 

and for lar99 'u1'l:l1ll' it LIaS ?:. 110.4/qtls. Rabi and 

eummor shadow pricss UOre ~. 1,6.3 and 112.85 respocti­

vely for sQall end large farmer. ~edlum farmer had 

dHfarent .. "ad"", prices for rab! rag! constraint 

(Rl. 2'15.6) and summer reg! constraint (!'c. 395.6). 

6.5.1.9 Paddy: 

lCtterif paddy conshalnt had fctr marginal 

f.1'I!Iar a s"ado"" pr!ce of flo. 1$2.76. for smell 'arllter 

1);. 226.95, far medium flo. 345.$ and for largs far ...... 

I!o. 2OS.,/qtl. f'or ralll end !llllImar constraint of paddy 
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it IIaB !'s. 120.84 end 127.6B/qU. respectively for all 

the fal'fll grDups. 

l'l1ni .... m .... 12e constraint hed Ill. 273.57, 

319.5. 159.7 end 573 a8 s"ado .. pries fill' _ginel, 

s",all, .... diu .. and large fa ..... r8 during ""artf eaeaon. 

Ourtng rubl ..... on marglna1 fermer, and l .... ge far .. er 

did not cultivete the crop. f"r small and "",diu .. Farm .... 

the shedD .. prices wore ~. 171 and 296 respact1vely. 

6.5.1011 NuJltler of COLI snd nuaber of buffalo constrsint 

Llare leapt II/1ly to avoid heifers ""'1"" had a tgndancy to 

ent"r the plan by virtue of the h1n""r _Imt "81ue than 

edult animals. Hance shad" ... prices for th .... e tuo 

constraints """8 Incancluei ,,., but a decre .... ing MVP far 

1nc .. " .... 1no ahe of hard "a9 been absorved 1n the past 

(Roquel, ~915~ In ganersl. under existing technology 

a unit Increa8G in irrigated lend for margine1 and amall 

farms could brin;! 11.. 3520 to 5077 end 0,. 61111 to 9049 

Increase 1n net inco..... Can9iderlnC) the DlItimal solution, 

this incl'a ..... t"rauC}" relaxinCj lend constraint uould be 

r .... arkabl .. l~rave .... nt In t"e condition of toargln81 and 

... a11 farmsre. 

~/ ROqUsl. ft.ft. (1915) Analysis or the Economic alterna­
tives for tha large all'S dairy farmll in Iliac,,","ln 
Agriculture. Ph.D. Thesis, unpubUshed. Unlveraity 
or lJia""""!". \J SA. 1-12. 
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51,o1lor1y any atap to ,-""rove CDW mUk 

productlan wOUld bring IIIlra b"""flt: to merg!n"l 

f .... er thaneny other category. \JhlU'eas for largo 

fermer'" return could be Incr" ... ed by ieprov .... ent in 

rag! and maize production over tile existing levels, 

mediu," fermer's Ilope ... as in !""rovlng peddy fielda 

and rag! in reb! IJf1d 8u ..... r aeaaons. 

r""roved T"dlnology. 

ImprDved, tedlnolagy !ted """enced l"nd 

"alu" In .11 ""9 fer .. 8i watlon". 51noo plan 3 to 6 

cans ieted of 8allle input output: IIIGtrb and only 'b' 

vector ... as parameteriaed for eadl 'arm aitu"tIon. in 

general. titers uaS no dil'farence in the s'>odou prices 

for land ""''9 farms. aut: .'"""9 ,,1_. t"" .had .... 

pUC811 dlff .... ed according to tile type of actIvities 

that antal''''' tha plan. 

In plan 3. slIadou prioes fOJl klterII' 

IrrIgated l"nd uara I'll. 9691 !'or .arginal and .... diu .. 

Far"",. 1'>. 8596 for "II1II11 farms and Fa. 8365 for larg" 

farms. KhoU f unlrr l\1eted lend hed r •• 1762 and 1696 

for marginal and m"dium farme and 111.1566 for atoell 

and large fal'11ls reapectlvsly. Reb! Irrigated 'land' 

lI .. d 10. 5163. 2553 for I1I4rgina1. 811.11 al1d r,,;. 57m 1'or 

the other two f ...... " .. tagar le .. respectively. SU_ 

irrigatad land had Ill. 1988, 2553. 2318 for tfla marglnel 

a"",11 and .ed1um and l .... gs farma. Plan 4,5 and 6 
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uniformly Iled l .... ser I'IVP 1'01' kIlarif irrigated land 

bet ... ,,,," 1596 to B542/ha. a8 against Il;. 9365 to 9667 in 

plan 3. KIlaUf unirrigated land ""d I'lVP ranging b"tweo" 

Il;. 1376 to 1639. 

Reb i 11'1' igated land had much hi ghar 

shade ... prices beceuse of ito utUhatlon by fodder crop, 

and mulberry (Plan 6). AVP fer this land constraint 

r .... ged b"t ... esn f>. 7643 to BB2'J. 

Similarly sUmmar land constrsint had MUP 

ranging bew .... n 1'0. 5879 to 8003/ha. ~proved technology 

hsd ths adv.,tage of incr ...... lng the productivity of 

lend in l' abl end 8U""",,r .. a.a,,"s. mor" then ....... kIlari f 

8eason. Hence every step toual"ds iq,rovem.ent at water 

resource manaQC!ll1snt Llould be baneficial to all types 

of Parmers 1n dry farminQ eraa. 

l'I11k: 

In all the plans ... ith deiry activity, 

the shade ... prices fOl' COLI mUk WIl1'e .. ltl ...... thon thet 

for buffalo .. 11k. This is due to tile higll yielding 

crossbred co ....... ich n .. "ds both un1"rlgllted and irrigated 

land to mllCt t"a fodder end fead raqtllr£lments lOver and 

above tho purch"sed least COst "atlan. Tltis a.Ituatlon 

LIas broug"t at par .. It ... hadou price for burralo "ilk 

constraint 1n plan 6 """1'0 mulberry "ed dUal purpose 

of feeding aHIe yer .. end crossbred co...... In plan 4 

kllerll' milk Bele "ad II altadow price Df·P.!« 5.71, 5.99 
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fa ... OIsrginel and small and Ro. 5.32 fa'" other 1'''1'01 group s 

r"spoctlvely. 10 plan 6 1t we !!I. 6.4 1'01' all eatego-

r las. e>Cct!pt ....... 91no1 ""'are aurpluEl 111111< ..... & .rno .. n es 

atock. Plan 6 hatl I!:. 2.11, 2.89, 3.0'1 and 2.42 s8 

&lIadou Drtee fer ""'1'\lln.1, ... all. ,. .. dLUIO and large Pems. 

Rab! and summor constraints had almost 

th" ... ,11'" ahed"w prl""s for 811 eate'lorl"8 of' fams, 

namely~. 2.11 or 1.aS. Surfalo milk ~d ~. 2.11, 1.77 

as .. "edow price for k!-oar!f endothlll" fleaBane respectively 

for all fv .. 9rouP" In .11 tl-oa three plan8. 

~ers wsa no noticeable differanca in the 

ebedos price of reg1 amDn.Q fM'mB or bet .... "n plans. In 

gen .. ral !charif rag1 OIcaUy cultivated on uni ... rigat. .. d 

land "ad 1",...a" sh"dDU pric" of .11;. 99 to 113/qtl. than 

rabi rag1 ..... ich rang"'" betueen P~. 'SO to '99/qtla snd 

su ... er ra"i betuaen "'. 99 til 111/qtle. 

Paddy: 

K~erif Bnd rebi peddy uere costlIer than 

eu .... er peddy. Khar1f paddy "ad shadOw pric,," ranging 

betueen ~'. :!Sa to ::114 and reb! betuee" ro. :152 to 318, 

where"" ........... 1' paddy had !II rang" of Ri. 1S2 to 2!l1 with 

t .. " exception of " .... 11 'arm"" in plan 4 ,"",0 hed 1':. 542 

as ,,"adou pr ice I'IIr t"d. s_n. 
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1'Ialze: 

1'Ialze did not have differential ahadou 

pUce for the seaSons. In general, it rangad betueen 

~. 126 end 147/qtl. 

Soababul and JOI.I",": 

These tua cropa, thOUgh ....,ant to feed ttl .. 

hl!l'l ylaldinc cattle by producing roddRr and graIn on 

un1rrigatad ar8", 1n practica. vhen 1t had to co~ete 

loll til ath .... crops and activ itia •• cOBt"d "..01) mar" thon 

exPected. SIledow price for aoobebul ueB r,. 139.66 and 

for jouar it o.",,!'s. 221 for avery (!Uintel incraas .. In 

the constraint. 

6.5.2.9 Space Por Animal and dry fodder: 

q,timuIA plans 4 to 6 "ed eurpluB. of 

roughage production and axcaa" of apaca for ani .. al. 

O,dng tD t'U,s. tha PIlIP for OIIsce and dry fodder constra­

ints became zaro. Slnce the prablem ",strlx, bot" under 

edsting and lmprovod tachnoloqy cnnB1atad of dairy 

ani"",1s only ""oesa space could not ba tGStsd for 

utilization by otller l1vaatock sue,", aa goat. sh""p 

steatr". /Ilea anrlc1>ment of poor """lity rrug"ege 

uith sm"ll (lUanUtiss nl' complementary items such as 

bran, ur ....... .,lsssell and salt could 8U9lIIant the DOurCS 

ar cattle f.~ for h1gh yielding entmals. 

~/ 
..-

Vljayalskshmi. S. and S.R.sampat" (1979) read needs 
af bavine .. 1n dry farming ""asa 1n I<ernetska. 
Myeore. J.agr ie.Sci .. , 12: 594-597 .. 



Jaconcluelon the,rollaw1no obearvatlona 

aouldbe .. de. Lend 1 ........ "t , rar d~y f4ll'll1nll ~ ... 

'by and 10Z008. bzoing lII.Ilt1fDld b_rih to tho f_1nlI 

caaaum.ty, be it Ulder 8lCPting candltion 01' illlpJ'aved. 

Lab our in th18 ~.e •• eurplUe. 911"'" of the 1'_ 

actlvU:y, rt>Z' ... ...,1. proc ..... lft\l or the r_ p"cILIc ... 

lIZ' other ="8\1. lndliatrl .. ",hich do not n.ad land 

could 8IIplo ... the euq,lue ral'll laboWl. '1Il'II produce 

.Ute,. paddy, r8\lt end •• 1 .... uhlClt btl .... dual purl' ..... 

naely fl8YO WI1IIUilPtUn end _"lret •• 1. II ... mf pd_ 

hlQltn tIIen til. e!delino laval •• 

6.6 £xTDJI 9F' sep rub 80J!R!lUt!!C USB "mEL I 

Capital _. next only to land .... 

Cl'ltlCal Input In "_Ing. CepU.l _eUabla .t til. 

dl.p"al 01' 1'_1.' eon b. t.rc ... an apltone or all, 

in"", tao Th. amab .. tad 18 ... em capital .. Cl'edlt at 

plennlng 1.".1 centrea eI:Ound two iapartant .... aota. 

n_ly, 1"ac"II"IIO", or cepf.tel and unUlltlly ClL'adit 

supply to tile 1' __ • lin the 0''''1' '-d, "".ti. 
pl.'ovldad to Pareu. by I'lnancial In,UtuUon la dOUbted 

'or its utilizaUon. Tlt18 aezt 0' dlohotOlllY, in th. 

ai tuet10n callS for «Ieap_ probe undar aptlau. 

oond1tio .... 

Avallebb lIIIPuiCal .uldan. indioat .. 

th.l 1'1II'1IItll'. had to dap.nd ,Oft bOl.'1D1IIId run .. .epactally 

.. It.., 11!1p1.'0vad lavel. at teotma100Y .... ackIptad (lohl 

end Kaltlon. 1967; Il!utwen end loti!, ,.71 lIi1.'o1tl and 
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~~ 1911B, $1ftg". 19"10, KeIIlan:.G JIl.. 1975; SllCOhl 

.t! Al •• 19811i Cin. 1,sa). II pzap.r ....... ."t a' 
capU..l requl Hllllftte 1It."tating tedmalOgy end 1'_­
a_dad lavale a' techncl1agy ta. _d .. ~ably •• pra­

requisite fbI' the Il1Pl.antlitton a' "'" apu.u. pl_. 

• 

Table 6.31 port1'a)IG til __ ... 01' b ... "",,1110 

und., eadt apt,.. plan tar ad\ rara condUton. TIIA 

I'oUautng ab_.tloml. In 9.,,881. can be .. de ,_ 

tile Table 6.36. 

,. o.,tilllll pl_ 1 and 2 un .... adet:fIIo todInolagy 

In .n t"_ rare dtu.U_ d_"ed __ nal than 

other plane .... 1"" '"'" I'o:r .. latad UIlde:fll1pt'oved 

Udmolagy. 

2. U""_ly. U _ ob.-ved that uncIw laopl'oved 

~ftOlllgy plan <to .... all' fIIIIIIJ tmd deny ft .... d la .. 

bar .... ed cap! tal t" ... "Ian 3. 5 « 11 

3.. Cred!t BUflPUa" dul'lng icharlr .... n _til' 

b."artt" "'" ,_81' to _. t_. GP~ pl_. btl it 

Uftder axlet1m; ar illPZllIII'" ft.IP' tar eoell"'" and large 

,_ in &lhtcll _. then 111118 ... 1nQUler trend "'l'1no 

8ft, particular e_an. 

4. "lnl_ ll1ftd IIIIlding "'lClt ~d ohaodt all til • 

.. edit: fteed to be _tudlad 1n vlev a' ___ ba:rrowlng 

••. -.- und_ .. qlnal fa:r ... 
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Categny lIpti_ illICIUnt b~ -dwllng _ Total .. aunt Total VOl 
oj> , .. Plan i&8 ... tr Rebl SUra.., bC10Vad IWIq 

CllPlbl 
110 Ib fll III Rs 

1 86'111 '24 ,0,0 valIS 4'''' 
2 66'7tl 1211 'Of 0 7.1115 4749 
:s "760 154 '175 6299 4QlO 

I'laqinal 4 57?0 - :SS, 6120 4082 
S - 'lS40 - ,870 8610 4fIl!2 
6 - - fl'lll ?'f70 3883 

, 8640 - llpO tDOSO "IDO 
2 8640 - 2310 - ,DOSO- ,'IDII 

SlIdl 3 - 6899 m vaal! 6t95 
4 6890 l!:S5 liM 7791 5676 
5 - 81150 .1150 9910 5982 

• - - - - 6350 

.. - 108 ... 00 15988 1MaO 
2 ,,:so 'tUoo 15900 '6680 .. _1_ 3 - 4140 "80 5920 9165 
4 - 3 •• S'lSO ,0525 
l5 3990 - uto 6800 ,1343 
6 - SUO Jll40 94?D "210 , 14700 12800 _0 37460 48374 
2 14700 12800 99&0 S7460 41927 

Larg. S - sno 3898 ?SliD 2'245 

" - - - - 22192 
S - - '* 6210 29'63 
\I - - ?IJtQ 7020 34111S 



CUflPTER - 7 

INSTIIB IL lTV m ,ARI'! ECONOMY 



llISTABIUn IN 'ARII tCOlll1T 

Pltyalal vaI!1.abll1ty, en .1IOt)8nGua d18f1911. i8 _a 

1""art.nt in crop and ltv .. took prcduotl1l" lind 18 conc_ 

tr.ted In tllca. eree wto .. e waether Ie unsttIble. Th. 

zani'" af un_telnty 18 tound In tue _""tty ""le .. 

eleo. lIietorlcal1". tee price. h.ve baan hl1J1tly unstable 

end 9fte' tluctuation heve telran place f1'Ol& year to Y8U. 

Th. pattllt.'n ot pt'Gduat:lon 1ft .... 11'_. tit.ator.. otten 

deviatee vldel" Fro. that wltloh would ,tve the .... et 

""oUtab1 ..... rnel .. !; .... ot ~ae .. Acaordingl" ern 

under orop 1. dleftged and to e_ extant tJIa ntllll>er ot 

11v88tOol< unit 1. eleo dlafttJed. , __ .. _11" taka 

e..,.re! precautione agalnet _p fallW .. by dDptlng CMt 

tlexibility. In ahart, oancat_ted with _tll>le or 

unpredlotllble raln t.U. til ... al'8-,U1pUolt.y D' _ 

which int_act .t .... lt __ l' to .f'hct tit. nat return 

Froe tar- ""Gduoticn. 

rue chapter d".le .. ltll _ing the vctabUlt" in 

_jar t.cton "eaponelbl. f'or i .. tabUI ty in tare _"1lIIY 
" ... ly are .. ylel~ product pHC" and nat ".turn p .. unit 

0' prodlctl .... by ooettllUent or v.l.tioIIt~ ... · Art. 

~lng tha v.lability tlllUrn the atp1f'lcant ctollng_ 

t ...... pl .... In tile dletud11ng f.ctare."" ~_ y_ 

v •• bl'ClUght out by t1ttlfttJ trand. Pee~ devlatlon 

t .. _ as ... veI .... 0' dl.tul'hlng tactot. __ 11 .. 



production and nat ratu~ tat .... aft ,_ activity .... 

pictured by 9r8""lcal npr8llen!:alllon. Finally 1:1'1. data 

vere alao f1rac .... ed ror the lnterelatlam11'11p betuean each 

ractore and betueen net return a' varteue entup:rleea. 

'7.1 IN STAB rllTY IN CROP XU!.!!. PIIIlOUCT PRICES 

eND GROSS flARGlN 

TIII>le 1.1 l'1'9a_t. tha oae,rlclent or variation 

(CV) 1n crop ylald. p .... duct FtC" and nat return per 

hectare or 88lectad crop.. It ia evident t':ro .. Tabl. 1" 

tfMot the CV or yield II .. hiO"eet in .. 1111l1li (95.61 per cent) 

roll owed by potato (35.'13 per ... nt) IIItd 1'..,1 (34.11 porr cent) 

The le •• t Vlll'iatlon II.a notiC .. d In. the _ or' .. lz8 

(.0.39 per cent). 

"u:rt"., it "" ob.erved , •• """ tabl. that .... 

und_ J- cultivation .... v.led te a leI:ge .. tent. Th. 

ev '£II' .......... der JOllaI' .. ea ,<19.'1 per -.t.. Ar .. under 

_t or the otll8l' cropa I'IIglaterad IIDlllpCatlvaly I •• 

variation. 11118 lm/I118' .. a thet r __ In 8engel ..... 

dlnnat vho 'aca aillcet S8p. cant ve!etlan In r.l_ 

'all (Appendix ,'11 al_t 'ollowed • 'ixed "epping 

pett .... 

I'ItNlf19 further 40un in the tabla. it· can ba 

a_ that the cv or product priCH 0' .lIUg8l!clI"e r....,rdad 

highest parcantaga (40.95). Tlti8 _ rolll1f,18d by .. lae 

(30,21) and g-.!nut (29.92). 'PI. _11 .. , CV vee 

callputad ,...., potato. 
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£X8IIIination or Ql'Os. return pal' Itec:tera pointad 

out tltat varhbUl ty .... ItOh .. t In tit. c ... or potato 

(tV -44.8 Pal' cant) rou ....... by 1'891 (42.39 pal' cant). 

Tlta l ... at v8l'iabUl ty IIa. aba1ll'ved In til. ca .. of' _ha 

(24.98 par cant) I'ollowed by 9J:aumlnut (2B~92 par cant). 

Tald.nq eGat or pl'eduction lntc a_ldal'.U"" 

til. laaat axp"".lvB product1"" .... hOl'8891'8IO ""iel! 

1'_1'dad on ""8l'ega 11>. 33 2 !lSI' II.ctare. Tbis _ I'ollcvad 

by g1'Qundnut vld.oll IIDstact PI. 319 p ... ItaCtara. Tha coBtly 

crop us. pot.to and aug ... _.. flCUevB1'. uhlIR _t af' 

pl'odUatian P1ll' ~atal'8 U88 IIDnsld8l'ed 'at darlwlng nat 

raM" Pal' IIectara tit. vu1lbllity f'1qUl'. 1'_"'ed ... illU. 

f'0t' 1'ag1 Cl'Op ('1IM!2 1' .... o .. t) 'oU ....... by hol' __ 

(68~3 Pel' _t 1. TII""e to. 01'0.-. arB _ally dry land 

CIl'Op 1'aia" • ...tty during ""el'11' _n. 'ltta ,",nl_ 

variation II .. nat1cad In til. ca .. or paundnut (26.3 p. 

_t) f'o1laued by .. ize{27M pal' cant). 

CrOSB _gin par hectara dlIp8nda nat only an tha 

individual ractlus aUClt as _ .. yla14 ~lc:e and _at 0' 
pft!ductian. but elsa tIIa clttnJaUan hetuaen ttl .... f'act01's. 

p, poUti"e cernletion betw"" two I'BOW"_ 1 ... 11a. tllet 

tlla two tand to f'luctuata togatller. 1I\a 81'.....,.1.1d' 

yiald-pl'lcBJ _..-pdc .. nat l'aturn and area; net r.turn 

.nd yiald; and n.t return and ""ica IIDrmaU_ •• 

reported in Tabl. 1.1. tlCCepI: 1'01' 10-"'1. 1'801. h ..... lI!Il' .. 

."d pot.to. t ... ..... -yl.1d aal'Z'II1_'iQlt it __ nagat;l ... 

tor .11 tile atll"" croPe tllouglt 'ound 8lOftlflcant only in 
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the caaa or .... oarcan III and IIlIIblll. TIt. p&'i ........ _ corr ... 

latton for 1'Il101, "01'88\11'''' and augarllana ... poelUva 

""'11a 1n other crOP t!da carralaUen uea found rt<I\J8tiva 

..... lnaiOnHicant. 'llti. appo1'8ntly epaalal or the positive 

inf'luancs or pries in fer_ allot.ent ot' land 1'. 1'111)1. 

h "'.119""'" or .... oercan •• 

Pric. and ylald CQrralaUon auooeeta t"at 

hcept In ths can of' .... lze an1i potato IiIh1ch had nagatha 

CDl'ralaUan (-0.694) and poel ttva cerralatJan ('4609) 

raapacUvaly, yla1d 1'ar haotara 0' otlter cmJpa had no 

llioni fl ..... t coTralation. 11 ... _1>1.'. na' ratiurn 1'ar 

hectara and prica of 1'l'oduoa .nd. net return and yield 

Pal! "ectara _a faund aloni r~tiy COI'l'tIlatad 1'01' 

al_t ell the crops excapt 1n tit. ca •• or .uq .... cane 

and groundnut and .. lz .. 

11'1 ahort th. f'alloulng l"tar..,c .. uare drawn 

1'1.' ... th. tabl..( 1) rood CIftIps did fUlt VIIl'Y IIIdl In "aa 

ov. the atudy period. (1t) hort1Dultural _ape auah as 

cl)lUl. pouto had undergone .... 1_ fluctuation in tIIa 

product!vityAtactara, (11t) annual _p (8Upreana) had 

raced Q.ioIua pries variabUity, (Iv) nat r.turn trOll 

atepla rood cropa n ... ly reol, paddy III\d Jove had ana.n 

... xl ..... varlabUit,y; and (v, rar .. product prio • .,.eiu.d 

to haVe no caualetlcm ultft ylald but Uonlf'1can\:ly 

rel.ted vith aras __ "891 and tIoraap-. 
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7.,2' JREIiO IN THE ACTORS CAU'Bc PmTAnlLln 

IN CROSS !!ARCm 

Table 1.2 bring. vut the Ii1gnll'ieant cheng.s 

duHng ttla " ~8 IIlttl regard to the .8O.e or ttle 

lJllllDL'tent teoto". deald",;> the bvel of' gl'asa lllargin 

,_ Cl' OIl p"odUat1en. 

1"1'" tit. Tabla 7.2 it 1a Gbeerlled ttlet 1'1Il'. 

_adit,. pria .. Ited _lgnirlaent incr_J.ng trend I'I>Z' .11 

the tere ent ... pri.... Further" 810nll'1cant dear_in" 

u.nd I. noticed 1ft yleld/hect"".t _~ and euOllt'aenB 

Pl'aduDtlan. Inter.Ungly. NPiri ...... deer_ae In the 

_ ........ dry ahUU end _19nlf1_t 1ncr ..... in t ... 

_ .. under poteto lIl'a ob .. erved t._ tlteqbl .. 

"tour. 1 to , .. (,,~1Ic lit) Il.) plature the 

-.., at tluctuation In the dletullt1nq .f.etote of 0""'. 

~ln far .. ..,1_ cnp.. II; Ie cl_ ,... the plotu:re 

that gro.. _",in J>IIl' hactaN ¥I1a1t le· depanclent on 

t_'eld tectoro, n_ly ""e .. yJ.e1d. prloa and coat 

__ leted tel e 1J11'8.tOIl' BlCtent than any eme .• .I.ngl. 

t~ •• 

'1.3 Jl/STAB run J!! I'IIL!C PRfllIlCIfm,PRlC£S lIND 

WET RElUflN PER ANIftAL 

lite .. tl ... ted aUd! p<lpUlatl_ar08abr.d _. 

1_1 cau. end buf'fdo, .nd "apuleUon BBt1lllBteB or .Ille 

"ntilct1on ""or " , ..... _ .t out in Taltle 7.3. II 

p_ .. l or Table 7.3 pOinte out that t .... elgnifiaant. 
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Table 7.21 Trend valu •• - 1n Al:'oa. Yield and Prices of produce. 

Pertic:ulara v P~1iIav , ... R@ei Pl8fZf ,. _ 
Area = leld Prici!7 Aile. hid Prlcs7 AI:lla y'. d iirice/ ">I ha qtl he ha qtl "e he qtl a.. " • _ • ______ _ 

1 2 3 • .5 I; 7 B 9 10 _ . • ., . . . : __ .d. , 
Trend value (b) 
S.C. of b 

t value of b 
tnt;nc8pt (a) 
S. £. of a 

1:
2 

F',Value 

Trend value(b) 
S ••• of b 
t value of b 
tnt S1'oapt (.) 
S.E. of' a 

1:
2 

;.vslua 

991,4 

464.6 

2.11 
4.275 

1540.9 
0.331 

4.46 

-91.29 
46.66 

1,956 
917.116 

·154.7 

0.298 

3.93 

0.5305 
0.4125 
1.2861 

15.45 
1.36112 
0.1552 

1.65 

JINIl 

0.2309 
0.7319 
0.3264 

24.S2 
2.43 

0.0117 

O.H 

5.35 
2.06 

2.60 

10.29 
6.83 
0.422 

6.74 

3.54 
2.02 
1,75 

70.43 
6.71 

0.25 

3.05 

509.29 
1142.96 

0.445 
215461 

3790.8 

0.0216 

0.2 

711.75 
459.6 

1.55 
29215 

1399.4 

0.40 

2.4 

0.8521 
0.2544 

3.349'3 
5.9B29 
0.9438 

0.5540 

11.22 

IIp1'gsQ£1ll!! 

0.176 
0.1106 
1.49 
3.48 
0.361 

0.217 

2.22 

4.0897 
2.3467 

1.7432 

77.93 

8.77 
0.2524 

3.04 

6.5S 
1.96 
3.34 

64.1\ 
5.97 

0.58 

110,5 

823.86 

395.7 
2.09 

7459.8 
1312.6 

0.325 

4.33 

433.75 
331060 

1.31 
13494 

1100.7 

0.1595 

1.71 

0.915 
0.234 

3.911 
42.33 

0.176 

0.629 

15.29 

4.119 

2.406 

1.163 

66.32 

7.976 
0.2459 

2.93 

C£91'n!l!llU 

-0.12 
0.12 
0.94 

9.04 
0.41 

0.09 

0.95 

12.33 
3.99 
3.00B 

116.59 

13.24 

0.55 

10.66 



Tllbla 7.2 ccntlnued 

1 2 3 '" Ii 6 7 B 9 10 -
SUg,£caoa Pot@tg pry " ... all. 

Trend vslue (b) 140.5 -23.31 14.4, 38.26 10.44 3.86 -35.25 0.055 45.54 
S.£. of b 39.155 11.95 4.091 ·'1;'99 4.14 1.1? 11.4~ 0.0206 18.62 
t veluI> af b 3.598 1.97 3.53 2.41 2.52 3.29 3.17 2.664. 2.44 
Intercept (e) 3481. 3 931.4 66.69 441.2 OB.03 69.09 2723.2 2.54 362.5 
S.c:. or & 129.96 39.3 13.54 52.7 11.74 3.09 37.94 O.OM 61.76 

r2 O.5NI 0.301 0.511 0.39 0.41 0.54 0.527 0.441 0.399 

<.value 12.87 3.99 12.47 5.9, 6.34 10.0 10.06 7.8 5.98 

CgiQOD SEgdU;~laa De' la: AD'ma~' 11 
P£9z,ctign(tpn,) Pricg/kg Co'" milk 9u rt'alp milk _ PI:Is:yl 

eo" mUk Uff .mill< 
Trend value (b) 1313 1.554 -2961.9 57G.n 0.1396 0.1974 

S.£. of b 100.3 0.208 626.17 41.27 0.0156 0.0218 
t valu .. or b 13.09 7.439 4.74 13.97 a.BO .7.37 

Int"r_t (d 2322 5.9053 137378 330.13 0.791 0.B13 

s.t. of II 305 O,li353 1!l04 125.5 0.0476 0.091 

,;1. 0.955 0.8737 0.74 0.96 0.9079 0,97 

r.ualua 111.93 ·55.35 22.S 105.3 :7ll.9 54.3 

- ... ~-
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TII1>10 7.31 Eeli .. ," nulllb.l' 0' breedeb!. 1II1nals and .ilk ~QduoUQft 
In rut.l 81'oa a' 8engalOl'e dtetl'lot. 

= • .; •• _ I,. • •• ._ 

Vall' Kudlai' a" 1'111 k praduc;tlon/dllY 
Ol'aellbred 

CIOV 

1910 3116" 

1911 38126 

1972 41033 

'9. '13 39901 

19'14 38483 

""II 36'189 

19 'Ill 34'189 

1977 32224 

19'18 29489 

19'79 26229 
, 

lev 

157444 .:t 272.811 

1151111111 :t 29,.7 

1I1l101l0.:t 3,s.48 

172200 .:t 302. DO 

,,5&24 .:t 288. oa 
,691192 .:t 2'11..&2 

'483119 .;t 253.11 

13111112 .:t 2'111.5 

123221 .:t 2'I'S.12 

111'1'118 .:t 196.a5 

Nudl"l' at PlUIe production/dey NUaG81' at 1'111k Ilradu-
lI"lUIcal' buff'_lo atJ.ani'd.v -
1111177 

119433 

t211606 

119151 

118973 

115053 

1132'1& 

111760 

1f0189 

'0R80 

leo 

1?B1103.:t 000.9 

179621 .:t 80:1<025 

181915 .t 1104.35 

1'1119'111 l 802.9& 

1'111190.t '1&9.26 

174122 .:t Bah11 

171116D.:t 'IlI5.0 

189182 :t "Oo3!l 

" • ."., .:t 8'18,,02 

1&41184 .:t !l1I5~62 

54180 

56455 

5a30D 

59115D 

119'1112 

6l1li26 

61600 

.2S85 

U8DO 

64'104 

kg 

9D1!81 ~ 41.11 

9368D.:t 42.83 

91U10R .;t 44.13 

9?1ill0 .:t 44 .14 

9B1I84:.:t 44.18 

998S2 ;;t <1".21 

1 01210 .;t 44..32 

102613.:t 44.41 

104I13B .:t 44.64 

1GSIl'S .:t 44.80 

_..... __ • WI 'WI' 'w..... ._" 
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de=ease 1n total nu"'~ of c .... as IXIlllpvad to buffaloes 

. Consequently Z'eduction 1n total COli'S .. Uk W118 ...... to 

th. e"tent of 2968 t"""8and kga peZ' y_ (tbat io 8131 kga 

peZ' day). ~ls decraase IIa. not counteracted by the 

increaae In bufFalo ailk production ,,"lei! had risan 

576 t"ausand per yeer in t"e distriot (Tabla 1.2). 

Coefficient of variation 1n prl ..... of COli and 

buffalo .. Uk end tn net I."stum pat .. cit typa of mUch 

.. nimal are brought out in Table 7.4. f'r .... the tabla it 

la obaerved that on avarage cou' a aUk UaB pricad at 

!!S. 1.56 and t"et of buffalo at Ill. 1.,0 por!olg. The 

c .... fficient of variation 1'01." cail-s .Uk priDe .... 28.31 

and bufralo milk uaB 33.69 par cant. ~sbI."eodln9 

pUgr .. ~ started 1i d~" IIIJD GOUld £l>er_. the 

product1v lty per aniael to the ald, ... , or f!;43 kga _ 

svareqe ever 11. years. ""'ereas local _aproduct!vi ty 

r .. alnod SOIl kg8 end th .. t or 1_1 buff.lo 600 kg p. 

yaar. The ... U ... tn ooat ar •• 1ntainlllg a IIIUch anll1al 

on ""oraga, _Iced out to ba a.. '.I! for ero_rad .11011 

C:OU, Po. 410 1'01." local ID1lclt call and "'. 510 tor burralo. 

Ttla gross raturn fro .. ccu' •• Uk praductla1 In 9"n"r81. 

" ... flo. 1313/year til '" ver1.Uan oP 31.,3, par cant and 

bunaIc aUI< prodUcUan brOUllht • groe8 return id I!o.' 1140 

par yaer uitl> 33.21 per cent v.riatto\\. The·nat return 

I'm .. CZ'oa8brad call was bi9h." "" ... atlle bl."aad lIall1lcar 

or buffalo. but IIltlt hi",., war tau l1li too. 

The pltl'celved PIuowation In the mlt return 

par CDU by the aaUaat .. tuld alQnlrloant IIIIrHlaticn 
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Tebla 7.41 Va1'iebility In Da.11'Y Ente1'p1'I •• In e.ll!IalOl'G llia~lct. - ) 
(Yield. Ceat 0' I'lainhnanllllL Price or aUk and nat lL'atul'n 

(,970-tIl1ll ) 

P.l'tUulal'8 Caw Buffalo 
l'I.an CV l'Iaen tV -

PlL'adUotlvlty/al1~ entaa1.kg. 
Looal SQ) - - -
Qwoalb1'8d 1543 - - -

P ... lee p.... Icq c t 111.111', III. 1.s6 28 .:J1 1.gD 33.69 

Ceat at •• 1"t.ln~9 allah 
.nUtel, r... 

Lacal 410 - S1D -
eeseb1'ad 1462 - - -

Cu ...... tul'" P ft en1 .. l. 1313 31031 1140 33.21 

Nat retlllL'n pel' ... , ... 11 
1.00.1 _ 441 12.5 G3D 111.03 

Cl'oeebl'ad auw 945 21.11 - -



tilth ~lca of .Uk (0.9985) and nat; return pe buffalo 

alSo h.d eignificant oDn.lation ulth It. •• Uk price. 

The deviation '1'011 .. an val"ae of coat.. Pl'le.., net. return 

end prodJction al's graphioally r""reaant" in rtgure 15 

and 16 {lIpp.ndb IlI)Ul. 

'M gcom PROOUC TI!!! 

A dacade Dr de"elepaent braught a total quantity 

0' coo"""e 9541.42 tone uhld> .... increasing at a rate of' 

1313.54 t.ona pOiI' year in the dl.trict. Price per leg 

of' a_an .... incr_ll19 .t the rat. of Ill. , .. 55 per yaer. 

Production of cocoon ..... fluctuating 42.&~per cent 

vhar_ prloa ..... varying 2'1.29 par cent and that of Qros" 

.... gln only 'a. th .. axtent of 2O:per .cent... I'll>aphlcally 

t .... dav lat.lon In the F le • .et net. r .... n and tatal 

productian brought cut In f"iglA''' 17 end f8 (I\ppendb IX)Ii;, 

If div .... ity 0; fara te coneI.da"ed ... one of' 

tha ready 'or .tebllhlnq fara 111_. IIUdt of' .tha cnp 

coablnattan til' ant .... prl .. COIbtnetlcm ie Pft'arrsd by 

,,"ld> t"a total varlebllUy 0' t"a faa ~ CDuld b. 

redUced,. Co-varlenc. r.letlOl1llhlp (perUCIIIlerly "han 

neg.tive) .... fund8llental 1' •• ,.'_tiv8 dlvers1f1catlon 

"0110 ,_ antcprl .... a __ of' h&dOing avalnat 

uncetainty. Tabla 1,.5 pr_ta the cr.-alation 

COarf101111'1t b ...... n v81l'1_ t"_ .. Uvlt.....!'\!_ tha 

~1. 105 It 1. abearvad t!,at net 1.'-=n ,.. peddy 

cultlvatlon had aigniflcant poettlv. aar~ttan "ith 
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Table ".51 CorrelatIon ca .. Hlcient: betueRn nllt HtUJ.'11S of difPor:-ent 
farm eatlvltle8. 

N ... " of fer. Peddy 
IIct1vl ties Rag! Mall" Joust Horlle- Potato GrDuno.. SuQer-

gram nut cano 
flall1- eta sa- Buffa- Cocoo. 
kar caw bred COY 10 

Peddy 

nAp1 

Maiza 

jowar 

ti~ reagrem 

Potato 

Groundl'lut 

Sugarc"na 

!lell1k81' 
Cow 

Croeebred­
COY 

Buffalo 

Cocoon 

1 

0.5225 

0.3567 

1 

0.1796 

--..:.-

1 

0.6359 -0.2731 0.6524 1 

Q.1920 -0.5777 0.4961 0.1624 1 

0.6223 0.1326 0.1236 0.6122 _0.2600. 1 

0.5336 0.0034 0.2951 0.3009 .0.099 0.5313 

-0.2610 0.11694 0.0290 .0.05UI 0.5590 ';'0.3566 

0.0849 0.6327 ·0.1532 .0.2080 .0.3210 ·0.4475 

0.0083 0.5828 .0.3526 .0.2910 .D.OSB'? 0.0251 

0.1304 0.3773 .0.0706 -0.0527 0.0722 -0.0337 

0.4770 0.1915 -0. lOa 0.0199 .0.114 0.H80 

- -

1 

.0.21B9 1 

.0.3735 .0.694 1 

·0.3157 -0.5261 O.S!I!lII 1 

0.1504 .0.5912 0.9051 0.7792 1 

0.4172 0.2582 0.2140 -0.1758 0.0579 1 

,---, 
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net rsturn f ...... rag!, jawB", pota!:o, groundnut and 

nagat!\le relation w!th 8\1gal"Cana, diatant and insignifi­

cant relation with meize, horsagrom and dairy anima Ie and 

coCOOn production. 

Tat<ing net return trom rag! crap, the competi­

tive crope s8emed to be jowar .nd t,orsegl'em whidl had 

negative relatlon. ""119 significant positive relation 

USB observad batween nat return from d.alry animals and 

regi crop. 01;'"", cropa like maize, potato. !lroundnut, 

sugarcane and cocoon producti an had not had B"Y sign iftcant 

relatIon ""'en net return r'l'Dm both aidss uere correlated. 

!'Ieha and deiry anl .... 1e and maize and coCO,,"" ut>re """ing 

negative relation wts ... net: returns 'per unit. uare 

correl.tod. Javar and maize were positively and 819nirl­

csntly related and ot .... r crop", though \Jere poaitivaly 

related were found not statistically alg"l ticant. Net 

return f .. am jawsr and patata ware pOsitivaly ralatad 

(r - 0.6122) athar cropa and athur entarprlaea had no 

slgn1 flcant correlation. Har8egram and eugarcane uel"e 

~ul.ted poaitively. Tha correlation coeffiCient UaB 

0.5"598. tJl,en net return of' otfler crop waB related to 

that of nat ruturn from graundnut, significent corralatlDn 

wae fcund only "it" paddy. Potato "ad positive ralatian 

ulth jowar. paddv and groundnut in terms .of net rewrn 

per hectare. Sugarcane and dairy ani .... 1 .... ere negatively 

ralated anterprisBs. 
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148.74 par oent cropp!n" inte"s1ty. r"e net income plan 

4,5 end 6 could qonerata WS8!!s. 3662, 3IJ39 end S007 

resPectively. 

Judged by t"e criteda !'or effIciency, pl .... 1 and 6 

Orrat'8d t.,s optlruum returns to resources on small farms. 

T" .. bovines under plan 1 constituted of one dry crossbred 

co ... lind a ... eifar. one local co ... and tlJD buff'eloes. After 

Meat!ng family requiremant, Bale YOUld be, cou milk 139 kg, 

bUffalo .,ilk 1064 kg, ragi 7.94 qtl and paddy 10.5 qU. 

Ot"er aotivities inoluded maiz" !'or f .... l1y n .... de, b .... troot 

on 0.155 ha and grapes on 0.491 "a. T"e gross margin 

undet" plen 6 eould ba g .. narated by 1004 k9 co ... mill<. 

20.43 qtl ragi, 9 qtl paddy. 15.01" qtl msiz" end mulbarry 

on 0.0322 he to I'ead 129 eggS of aUk worms. 

Amnnn the risk af'ficient plans undar Pbdol II,. plan 

7 uas adjudgoc to be th" most approprlste for 9 .... 11 farms. 

Th" plon could 'lermrmte a net profit 01' 1\;. 5480 (C. V. 5.99 

per oant). 1'>" opti'.m level of act1vities Llere. 1'891 

on 1.05 he. paddy on 0.301 he, maiza on 0.147 he, beetroot 

on 0.295 "a, grapes on 0.463 ~a, suQsrcan" on 0.0274 hat 

fodder on 0.00178 ~a and one ea"" "I' crossbred eo ... and 

bu fl'a10 yielding .. 430 I<n and 47.5 I<g reapectlVely for .al a. 

Amon<) the ot"er plane mt considered ",,1 table ... are phn 8 

wlt~ gross mergin of 1\;. 2310 (C.V. 14.21 per cant), plan 9 

wit" Ill. 41'/9 (C.V. 17.23 per cent) and plans 10 end " 

.,.,lc11 could .... rn- only mmtnal profits of I!>. 1115 lind 751 

with vorieb1l1ty as ... lQ" as 33.03 per cent and 32.99 per 

oant respectively. 
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!'!adlum farErs, Iilo are a ."ada better off t ........ 

tha small category in rasaurce ownerahlp cauld attain a 

net profit of p,. 23557 by utilising their .... source .. a8 

stipulat.ed in plans 1 and 2. Plana 3 throu<f> fl. IoI11io11 

envi"'9 .. d illlPrttved tee"no!og1eal inputs could Ilanerata 

nat. pref! ts of p" '1671)5, 19253, 19672 and 21133 in ttt .. t 

order. A~nq u~lch plan 6 was preferred. ~e actlvltias 

in plan 6 cons1stad of 16.1 qtl, reg1 for sale aft .. r '>oms 

consumption from ·2.124 he; peddy on U.,S/) he 1n aach 

season for '>ou8""01d. 56.4 Iltl of ... rketoblo maize r"". 
1.027 ha, carrot on 0.',45 " .. , tlUlborry on 0.240 I>e t.o 

r .... d U.664 units of cocoon, 1 crossbred cou (3500 "g/yasr) 

and 0.294 "a of soobabul. Te.,1:"d far its ri .. " erricient 

operation under !"ode1 II. plan .11 (plan 6 in /'bdel 1) 

could qsnerats~. 12407 (C.V. 4.57 per cant) wit" some 

rel111ocat1on Dr t"e reSOUrces. T.,.o erea under rag1. 

paddy and maize wuld b. 0.767 ha, 0.567 ..... and 0.6.6 he. 

T'>" surplus .... 1z .. for sol" """,ld be reduced to 34.B qU. 

So ,,",uld be tile Cese uH" rulbe,,"y on 0.393 "a. for 

0.0167 units of cocoon. Dairy activity uould be of t"e 

orde~ or 1.52 units crossbred cou (3000 ~/yeBr) sustained 

by 0.445 f,,, soababul and 0.00373 "S. of jouer, but only 

part 0 r t"s .... rplus ruill< (275 1<,,) wauld ..... t .. r &al11ngs 

actiVity, the rest IlIOvin9 tD diaposal activity for vent 

of h19"Sr priCe •• 

T~s nst prortt tll .. t cauld be aarned by implemantlng 

t"a alturnativa p1"n$ under !'bel .. l 11 "' .. "s.!!!_ 17202 
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(c.v. 1.96 per cent) by plan 7, Fs. 31173 (C.V. 8.27 percent) 

by plan G. Ill. 8429 (C.V. 20.72 peraent) by plan 9 Bnd 

~. 10049 (t.v. 9.73 peraent) by plan 10. Technological 

aspects. low prol'its "nd high varietion made thase plen 

,,1 ternotbes unaJitsb Is f'or r"co .... "ndation to me dlum 

farmere. 

The large fermers, desPite their stron~st resource 

base "..,nq ell f'arm sItuations, lJere oper"H1'1~r under sub 

optimnl conditions. Tho resource raallocation under 

plans 1 and 2 would generate e gross margin of fu. 52583 

wit., borrowed capHal <>1' 1lJ. 37160 and cropping intensity 

of' 155.43 per cant. Uith tho accsnt on improved tec~­

logicsl input .. , plans 3.4 and 5 could ylold net profit to 

th .. tune or 1':. JIlBS1, 43927 and 29163 resp..ctively, ""'He 

plan 6 with 172.03 per cent cropp!"" intensity could 

generator;.. 34093. On t"" basis of the land and capita! 

constreints. plan 4 was recollll1lended to be the best 

alternative for large fer .. group. T~e actlvlt1ee antering 

t"is plan uore, one erossbr"fld cou, 0.589 ,",a. un!rrigated 

lend for 8Oobebul, (l.281 ha, unirrigat"d land for Jowar. 

0.313 irrigated land I'or qraen redder. 4.73 he unirrigaterl 

lend 1.6 he irrigated land !'Dr rogi. C.l?'; ha irriqated 

land 1n aac,", season for padd~' end 2.70 I,s for maize. 

Uit~ the incorporation of risk element. In tha plene 

under fed"l II. the lJ~olo scenario underuent drestic 

changu end the su8ceptibility or the plene to varlet!on in 

terms of income ... as broug~t to the fora. Plena 7 thrDug" 

11 eQuId yield qrn.s margin of the order of ~. 43569 
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(c.v. 1.54), ""~ 26491 (t.V. 1.97 percent), R,. 20190 

(C.V. 21.43 percent), P.,. 31300 (C.u. 4.93 perC<lnt) and 

~ •• 47692 (C. II. 2.78 parcent) respectlvsly. Jud'led by 

tna axiom Dr oa~imum retur"~ yith minimum variation 

plan 10 and 11 yare found to bQ most beneficial and yer~ 

reearomenderl for large farms. 

An overall \/ieu or tf-te rour Parm situations and 

t"elr adaptability to tit" optimum plsn,. without consi de­

ril1g risk element and ",it" the more logical approam of 

incorpo1'etin'1 1'i"l< ravRaled t""t the marglnal and small 

fer .. a ara th .. "",at vulnerahle to rlsk. T"s ""srp 

diffarenees In the lauel 0' activities and gross margins 

qe"arated t"rouglt opU ..... m plane under Model I and II 

be"r t"stll11C1ny to t"is ,,,,,to 1'> .. difteren.,,,s in t"e. 

recommended optimum plene under Plods! I and 11 were 

56.55 par cent, 62.5 par cant,·41.3 per cent and 28.75 

per cent respsctlvely for ABrqinal ... all. murllum and 

large ferata. 

Sl\adcu prices, w~ich are cruciol !"dlcBtors for 

farm pIons, s~owed t~e nRed for more romuneratlvQ prices 

to put the ril~ mntnrpr!se on an advanc~rl to-cttnologlcal 

rooting. l'1e shade ... price" of' land ranged b .. tuGBn 

~. 5000 end BOOO, amply dQ~nstrstB. t~9 vast scope of 

benefit" t~at cen 

by improving land 

bo avallad by all "eteoQries 0 I' farmers '0-4 .. 
productivltv by irrigation and land 

development .. meure". Because of tl\s necessity to 

d .... arcGte lend 1'01' fodder Gnd the coat of pyr""as"d inputs, 
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cr088b~ed cow milk ~ad a ~iQh0r Qhedou pricB than bufr6lo 

milk except in plan 6. It varied betueen r,. 2.11 to 

fJ;. 3.01 per kq ~"reaB ror buffalo milk t~e range uas 

fu. 1.77 and 2.11 per~. T~e ~ir,~o$t 8~adou price for 

rag1 uas observed in reb! at fu. 199/qtl obviously due to 

irri'-'ation end durit'19 the ottlsr tuo seasons the mini rum uae 

"". 99/qtl. In t~"' case of paddy. t~e a~adou prices yere 

"'lqher dUrinQ khari rand rabi seasons. ranging between 

1'0. 252 and 310/Qt! and t"" minimum of e. 102/qti in sUl1llll8r. 

lJ~il" "",1zo had no 'lio'ler shado ... price t"an t',e ""iating 

level, scobabul and jouar ex'libitod exorbitantly "19" 

prices of f',. 139.66 and 221!Qtl. l.abour ..... s found to be 

surplus 1n all f"arm ~i ttl8tiona ... enco indicat inC) t.,e sCope 

of utilising it in ~ouB"hold industries. 

Tf'Je re9Ult9 of tftB stUdy conclusively proved that 

to,a adaptabil1 t., of improvod technolo'1'1 Vary \.Ii to, to,o 

type: of' the rarm in t~e study area. Th-e:-m vas no evidence 

to suggest t~at dairy!n" ... i t" crossbrod COlIS as ad"anc"d 

t"""noloQY is siz .... neutral. T"e ineffieiency of t~ .. 

marginel anrl small farms to t..Iithsto:nd r-ial< ss revealed 

by rIsk efficient nptimum plans shows to,st land is t"s 

unitlue and blqqset. constraint 1·n snf-tanc1fl;") the income of' 

t~ese two farm situatiDns ellen ",itO, improved technological 

inputs. T"., conclusion ie fUrto,or Btrengt~ned by the 

inabilIty of to,sse farms to absorb credit.even after 

ssaumlnq its unlimited avsilability. To ~ve risk 

erflcient production frontier under improved technology, 

land. rat'oer to,,,n cepital is the prl"", input. T~e 
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axerelse on opportunIty cost revealed ~at thG~e 1a 

l .. ",en~ .. scope 1'0~ incroaainq it .. preduot!vity. T"<Js. 

assuming t"" diff'ioult poUC)' i .. plicaU"ns "r iner .. 8aing 

land availability to t"a O>arqinal and " .... 11 greup". tt", 

practicel maasure WQuld be to increese t"o productivity 

of t"" available land by providinq irrigation and otl1ar 

land development fecl1ltins. To rna~" mIlk production 

by ct'ossbred CO,," profitable_ prods!o" or suo!!ldl!!ed or 

.moo" reed inputs that ","at minimum nutritional r .. qui,. .... 

ments YQuld go a 10n0 l"ay. Thus, development of' fodder 

rsms end rattonin" "r fodder to ,,!-to _11 land ownar" 

undertakinQ dairy!nq could "ell' enll ..... es ,1I11k production 

to bonerit oDtI'! produ""rB B!'!rt conou'"""$_ The .... diu .. and 

largo r""",s_ on t"" nth"" Iland, could" romarkably inere8S" 
" " 

t"sir orofit nrnspect. by odoptlnQ t~e stipUlated ria~ 

er'lc!ent apti •• ~ plans. r"e study ~vlng condueted In 

the context of drv lend fer"in~ ~it., diverse enterprises 

111(" food-erep,,_ ces'" orgps. dairy!n', and sUk-wom 

rsarin e" t"" "esults could be applies!>l" to 81 .. 1181' areas 

ult" 8iml1ar cultural preeticea. 

TIle study ""rrns fre .. "",II' limitations .... i"ly. 

due to t"a re""urce constraint .. experisn'::,>l1 by t"" 
inve"tiqetDr. tirsUy, In fDr .... lnt!n'l the riel< nsutr.l 

and risk e"'ietant optillum plans, tile eetiqlU .. " inelurled 

were unlrormly applied to all farm sItuation!! irreepective 

of the innate end unquentifi&bls but obvious dirrereneea 

alOcn9 them. T"e acUvitlGs !'or differsnt fa ... sItuations 
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Could ~"ve been davhed in tune ",it" their resource 

position and aocio-eConomic standinq. Secondly. mar~Gting 

of crossbred end ot"er cattle, uidely practised in t"o 

study area LlSS 9lCcluded from tf<ta planB wit" improved 

t,,""nolo~y becauso of t"" emp"asi9 on .. il~ production. 

I"clus10n of ca~tle "'ar~"t1ng could "ave totally changed 

tt,e scenario of dniry ~nttl:rpr!tn: f":eom what usa observed 

in t"e results. llHrdly, tlle price or 1'll1~k considered 

in tlH~ stUd" uas tl-tat at: tt,;e 6x!s+.inq level. assumption 

of r.tnr~ it"leentlue nric,"" could ~va taken milk production 

to z ~i1Jf)f~r r:1ans 6S rsv',aled by s'1adol,J pricss. In 

ot~C"r uords,. variable priCe pro{]t"amminq could Sholl milk 

production a't dif'f'ul'"cmt pt'ice leurq.s. The foot'f;h 

limitation of t"fl study is the 2:lSsuClptlon of risk avers-1on 

by farmers. Thus risl< efriclent ,optime were wrked out 

for minimutn uaritstion uhils incorporation of' fII~xb .. um 

variation could ha"p. ext11bttod s1tuatinn nf tt,e risk 

1:"I{e"5 in e better !Jay. nosIly, activiti"" like piggery. 

sheep. ryoat and poul try u"ic'1 aupplement t"e income of 

rarmer" as uell as improve t~e eeon~mlc viability or t~e 

farm business uere not incorprl"t'ated a9 peucity of' reliabla 

date posed" rormldable problem. 
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APpeNDIX I 

Performe.nce 13f' Bovine Population 1n Semple area or Onn9alare 
diatrlct - !lurel ores slone 

.. . . . .... - . 
Ne01l!: crt,. Telulc _, Ctl/ssbred S,Qw .... 

Per day ('111king Tntol 
"ilk days yield 

yhld 

• • Lll gel. !!!IS • 
Per day MUkinn Totel 

mUk dayal' 1111d 
yield 

kg kg kg • kg 
__ - _ .. _.... - e ... _.. • • 

Bangalor. Soutt> 

Bang.lore Nort., 

An.".l 

HOaekote 

C"anoapatne 

Aamnag:8rem 

Davena~.l1 i 

Doddeballa.our 

4.53 
(53) 

5.47 
(52) 

5.99 
(41) 
7.13 
(53) 

4.31 
( 10) 
7.22 
(23) 

6.94 
(73) 

6.1 
(61) 

296 

320 

295 

275 

253 

273 

267 

257 

1304 

1750 

1767 

1961 

1090 

1971 

1B53 

151;8 

2.75 
(l1) 
3.41 
(12) 

2.83 
(16) 

2.86 
(12) 

2.62 
(49) 

2.12 
(10) 

O.BS 
(5) 

2.84 
(34) 

248 GB2 

303 1033 

249 705 

243 695 

199 521 

209 443 

218 40:5 

223 633 

PDr dey ~~fEi*~ TotSl 
mllk day a yiald 

yield 
kg kg 

3.54 
( 13) 

3.05 
(9) 

2.3 
(11 ) 

2.27 
(37) 
2.39 
(20) 
2.112 
(22) 

1.97 
(31) 

2.76 
(62) 

* • 

227 

155 

241 

232 

240 

260 

231 

256 

804 

473 

554 

527 

574 

733 

455 

707 

_ ... __ . ..._ .... " __ .. _. ___ ._.' 1,....._.. _ 
F'iQUf:JS 11"1 p:~rr:mt'~~i!": indicate t~(' n'JnPp.r of oh!:'lCrv.1tlono. 
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APPEND IX _ II 

_ .. , -N_or Cods Ita. 1n II .... 0' selected 
Telute tit. _ap vW8\I" 

• 
1 Att1bala 
2 RaIIqgar. 

Anakd 3 HDlag8S 
4 Habbqadl 
5 Indelabela 

6 lIandagudl 

H_kate 7 R..,C. fluE's 

8 K_ 
g H.S. Melli 

10 IIuamllftall1 
11 l:I1a1c1c ...... *_ 
12 V ljaYIIPlA'a 
13 Ve""'elt-,"U 
,a Cltikklllhall1 

D..,anal1alU ,S Pure 
16 Daddea_ 

17 Bq.1u1' 
.8 II.Il. H_l11 

19 V.N. Pura 
20 Bydt"aI1a1l! 

2. l'IalekDta 
22 l'ial'8ltall1 
23 Kantana Kunta 

Oaddaballapure 24 Vaddal'altalU 
25 Kadqel1a1U . 

26 lI.gaaandr. 
27 l'Iadhul'a 
28 K.I(. Palv. 

29 IIanlb. 
3D Qmdaaandre 
31 Shi .. lv ..... 



11 

neme or Code 110.1 .. n .... ea or selected 
Teluk the map v1l1eg .... 

32 Heaaarghatta 

33 Gu ddah elU 
Bangel""a J4 5&at'ae en". North 

35 By the 

36 AU"lahalU 

31 Gunjur 

38 t\m"f<ola 
8angalar" 39 Tolillll'ahalll 
South 40 S.M. Pure 

41 I_edahalll 

42 ~89e11andl' • 

43 l.aXllli Pure 

Raata\llll' a 44 K""te 9al 
45 AMS "ell1 
46 Gunga .. ," "alU 

4., lCodlpt1r. 
49 /lunkunda 

Channapatna 49 0"IIel'41a111 
50 K ... llanalalll 
51 """",1,1"8 



APPENDIX - III 

Oi.tribution at' dll'l'lII:'ant breads/Speci_ 01' 
Adult De f.ry Ani ... la 

(PRcentagae) - OF , , , 
Type 01' Btaad/ Cataa~l!: 1If' E-E. , -Sp""lea 0' Pli.rglnal· . Small I'IIIdlWl large 
anl .... 1. far. rar .. f_ tar .. 

• 

II} !Ot"IIIl!£E! ED!(!! 
i. !lol.t.in 25.90 20.65 D.30 24.00 

n:ei81an --
U. Red Dane 4.00 4.72 5.10 7.70 

CO'O .... 

111. J_av 12.70 9.70· 6.40 7.70 
Cl'DS." 

1v. l'Ii_Ua- B.3D 4.48 7050 11.50 
n_ 
cr08." 

B) Local e .... 
(1f.111klll' bread) 

25.90 3B.aO 29050 20.20 

C) Burr.l" ... 23.20 21.89 28.&0 28.90 

PnJporUon 0' 
~.ab .. ed to 50.90 39 .. 31 41.90 50.09 
total 

.. 



APPEND IX - IU 

PropOJ:~lon. or d1'f'III'~ lnrr ....... of' OIIne~rate mbctul'e 
.and to pl'loo 

IIallgtnol r._ 
l'Ialltlle GNC 10111 !!ue_ read Aiee bun Cotton .eed Dth.e Price, 

kg 

luly 20.19 210'9 4.35 7.04 45.69 - 0.45 0.85 
Augu8t 12.33 28.95 6.23 6,69 45.8 - 0.115 
5ept..el' 17.87 21.15 2.4' 9.B7 48.65 - - 0,18 
ootob. 14 .. ,5 22080 5.13 ,3.81 43.51 - - 0.87 NOV". 12.52 31.12 4.40 9.69 42 •. 27 - - 0.79 0.00._ ,0.79 3,.12 1.56 9.94 43.2 - - 0.90 
l.nun\, 13.28 24.27 5.73 10.09 44,7' • - 0.98 
f' eIIl'u.I'Y 14.07 21046 hft '.13 54 •• 6 0,70 , .112 0,a4 
l'Iercll 13.58 23.02 1.23 4.l52 51.2D 1056 - 008. 
Aprll 12.77 22 • .,., ,.111 5.19 5308. 1043 1.92 11086 

"ey " .'0 25.45 3.11? S,H 52'" 0.911 - 0.88 

•• 11.30 ,4,9' 20112 11.67 63.18 11.96 - 0.B9 
II ,,- 13.80 24.13 4.19 7,91 49.oe 0047 0,3' 0,84 

r,v. 21.08 19,40 34.65 32083 1208 - - adS 



IlPPtND tx - IVa 

PIOPorU"" !If dl"ann\ Ingrediante of co"centrata mixture 
and ita plIia • 

S.all ten 

l'Ion,1I8 CNC we Hulll< F'.ad Rice bun Catton othera PriDe! 
.. l1li kg. te. 

:July , 7.16 2D.33 4, OS 7.22 51.24 - 0,27 D.7 

Auoust 17.55 21.56 1.5:2 8.01 51,09 0.64 
!lephllbtlll 14.98 27.20 1.111 11.2 151.01 0.64 
Oo\ob8l' ,4.4& 26.10 1.65 I •• 5~." 0.45 0.fi2 
NOV_till 11.61 29,115 3.09 6.11 4,.811 0.35 0.66 
Dacobtlll 14.99 27.36 4.14 15.02 47.14 0.26 0.68 
Jen"..,y 16.13 25.10 3.04 7.6B 47.19 0.69 
'ebruny 19.31 22054 3032 4.92 49.91 0.72 
!'latah :n .m 21044 2.85 4.a 49,86 D.7a 
ApllU 17,35 29.24 '4", 4.,4 45,15 0.69 
1'18\1' 17,55 26.33 2.39 4.34 50,39 . 0.7.0 

:Ju". 111.11 19.97 1.111 4.4 57.91 0.114 

"'"" 16.57 24.15 2.78 5.66 50.12 0.12 0.68 

C.V ,4.68 ,4.04 36.87 29.'12 6,53 6.49 



APPENDIX·_ Ilib 

PI.'Opor\1an or dltr8l'e<lt I.flllredl.anh of concentrate mixture 
""" ! t8 "I.'1oe 

"edium '8l'1li - -Plont",. eNC \I!I Hulk reed Rice at".r. 
bl.' .... 

Totel Prlc"/lco 
----- -.. -~-.---- .. -

:lull' 20.99 32.12 2.31 11.24 2!I.DO 4.29 100 0.86 
llugU8t ".35 2" .'18 2.19 9.'4 410" . 1.98 0.8·0 

SeP''''ft 16.U 30.44 2,118 ,.4 "0.00 1.45 0.'19 
IIatobel.' 111.36 33.43 3.05 1.83 ,,0.33 0.77 
Nov...,_" , ... 15 35.211 ".02 10.93 3305 ,.411 0 •• ·0 
Dec_ft ,4.?4 38.G? G.5 8.8 31.29 0.80 
:lanu_v 15.21 35.13 4.!IS ?'IS 3S.G 103 0.8i1 
'ebl'UIIIIV 20.92 33.m •• 24 6.« 33.39 108 0.86 
Plel.'011 111.11 28.35 9.17 G.18 34.83 10? D.8a 
Apl'U 111.113 28.4' 4,'19 ,.1&1 3 •• 115 2.9 0.84 

fte" 18.4' 27.43 6.22 ,.89 . 36.89 3., 0.91 
June ,11.45 25.20 5.4 1.0'1' .2.68 3.2 0.96 

PI .... 11.55 3t.2Il 4.58 8.55 315.12 1.92 0.84 

C.V. 32.9 12.GG 45.65 30.2 11.Sa 11.91 



APPENDIX-llIe 

PlOportion of different ingredient. or canoantrotG 
mixture and He priGfI 

Large rel/m 

"'''nth. GNC WB IluBk Feed AlII' bran Othel! TIItDl Prieu/kQ 

~ly 11.97 :ze 103 23.45 28.IIB 2.6 100 0.91 
Auguat 25.9 24.34 0.28 12.34 34.02 3.12 

" 
0.89 

S.ptallbe 24.11 30.06 1.02 20.8B 20."111 3.12 D.,. 
October 13.11'1 29.0, 0,82 111.4& 38.4& 3.12 " 0.84 
Nov.be 15.52 :SO." 3.39 20.32 27.n 2,64 " 0.01 
Oa_lIIIIb_ 16.67 32.25 4.1, 23.19 ' 20.6S 3.13 " 0.96 
lanuary ,5.06 lS.t6 6.29 1S.69 21.'19 3.12 0.9' 
'tbru .... y 17.02 33.9 3.16 11.'18 30.!!9 2.95 0.09 

"'arch 211.33 2704 4057 15.53 29.32 2.95 " 1.00 
April 21.63 211.46 3092 13.98 211.64 3,37 0.96 
l'I8y 18.91 30,35 :M!5 11.83 31.49 3.87 " 0.90 
Juna 19.24 3503 1.49 9.74 ' 33.63 106 " 0,92 

1'1- 18.a 30.25 2.8 15.93 29.26 2.95 0.93 

. t.V. 20.1 11059 65.1 34.:39 20.71 '.B9 



AP!>tRD IX - V 

q,partull1ty .".at a, reeds end fDdder. ultld1 
ar. in nan plan 

lie .. af fodderl Pr,g,lkla "III b-
reed nat uaed 1n At tlto U •• At widell had uUl ba 
1:h_ tI'lo" of .tudy inC1udad In tha plan 

I 11 

Napier 0.09 (I"OS 0.04 

I'lJaOllllen.oua 
gr ... 0.116 0.02 0.02 

Ragi etraw 0..23 0.119 0.12 

Pada, .tr .... De"/7 o.m 0.12 

Rica br", 0 ... 0 0.:10 D.,S 

lIIw.t _an 1.44 u.s? 0.16 

Gr. \tU8k 1.15 11.119 0.12 

eNt: 1.s0 - 0~04 

rae .. .... " h14 1.01 



APPEIID IX - VI 

Sltadttw prien of "'trients and fll8d constraints 

II ... " of lIutrient/reed 

~ matter 

01g""Uble Crudll Protein 

ftetabo1f.uble Energy 

CalclUII 

PhaephDrau8 

fllulball'ry 

* * 

P 111n I PlIIn I 1 

0.09 0.13 

3.63 -
- -
- -
... 3.1 

0.1Ii -
". 



APPENDIX _ \I II 

Pl'aport:i1lft 0' , __ s \ak" p\'svenUv. and curaUv • •• stU".. far mll~ anl .. l • 

• d..' .. • • • £ 

Typo or 'em 

!'!noinsl 

s...11 
PI&diu.· 

Large 

Durell 

PlII'canta;a of f.nere taken plraaauUon againat rIot tokon Percantage 
. . 111. __ like, . any p"e- far.llre 

Rinda% AntllralC !ilaCIIC 61'uce- roOt end venU". hken cur ... 
pet ~artel' ll111t1s IIIOvth Masur. ttv • 

11.'715 - 23.53 

15.38 - 10.23 

8. '7'7 10'75 1S"1!J 

'7.41 3.1 31.04 

11.59 1.00 21.55 

. -

2.94 

-
5.26 

3.10 

2.68 

... 

29.41 

32.71 

,4.26 

33.33 

211.10 

32.35 

34.62 

54038 

14.81 

37.24 

..... Ul' .. 

37.04 

51.60 

320115 

56.25 

45.66 



~PP£~DIX _ UII(p) 

nctlyitiep Cw 

1'1., Crossbred co.., Type 1 

1'1.2 Cros,;bred co ... Type 2 
1'1.3 Cros,;brad Ory cou 

P1.4 Croesbred ~Qifer 

P2.1 lIal1k"r co., T VP" I 
P2.2 Ballil<ar co ... Type 11 

1'2.3 Hall11<ar co.., dry 

P2.4 Halllkar hoir"r 

P3.1 Bu~ralo Type I 

1'3.2 Ruff"lo TyPe II 
~3.3 Buffalo dry 

1'3.4 Burfalo ~eif"r 

P4.1 
1'4.2· 

P4.3 

eo ... mill< sale (dUrin<) '<!,aril' "osson) 

1'5.1 
1'5.2 
$5.3 

Cou oilk sale 

tau "'ill< sele 

OU;"'!'"al0 .. il~ 

BUf'falo rdll< 

eu pre 10 .. ill< 

(during reb! sonson) 
(during SUmsI:' saason) 

sale (during khsr 1f aeaeon) 
oale (durlnQ reb! soason) 

sale (dUring 8UIIlIlISr OeD8<ln) 

P6.1 Reg1 local variety - unlrrlgatod land - ~arif season 
P6.2 Rag! Imprcvad Variety - unlrrigatQd land-kherlf aeauon 

1'6.3 Regi improved variety - Irrigated land - ~Bl'lf aeason 
P6.4 Ragl. local variety ",it., jOlJer & ausrai - Unirrlgeted 

land - ~arlr soason 
P6.5 flagi. improved lIarlety ..,it., JOUSt £. avarDi - Un !l'rlgeted 

k"er if asason 
P.6.6 flag! ImpMved verlaty-irl'1gated lend-reb! se .... on 
P6.7 Reg! improved Variety-Irrigated lond-autamor Be .... on. 

P?1 Peddy locel varlety - kharif eeeson 

P7.2 PaclrlY l~rov"" variety - ~arlf season 
P?3 Paddy !""roved - rsb! saeson 
1'7.4 Pad<ly imprl>ved - 80"'''''''1' sosson 



PB.1 
PB .. 2 

P9.1 
1'9.2 

P10.1 
"'1.2 

P12.1 
1'12.2 

P13.1 
1'13.2 

1'14 
1'1. 
P15.1 

1'16 

P11 
P18 
P19 

P20.1 
P20.2 
1'21 
P22 
P23., 
P23.2 
P23.3 
1'23.4 

P23.5 
1'23.6 

P24.1 
1'24.2 
'-24.3 

1>25.1 
1'25.2 
P25.3 

11 

Graundnut - khsriP unirrigated 
Gmundnut- au_l' irrigated 

r:"bo - I< .. adf 
!'Iai Zo - ~Gbi 

t-Iorsogrem - u1'tlrr!gstad - khorH 
lower - unirr!gsted - I<"orif 

Tomote - Ic"arif season 
To..,tn - rGb' !I"o"on 

Carrot - kharif 
Csrrot - _mer 

Orlnjal - khal'if 

Bsetl'oot - k~rlf 

Usans _ I<hari!, 

Chilli - ~ab1 

Potato - ubi 

.\4SI'''S 
Su'lercano 
Gl'oon fDdder - irt'igatsd 

5Dobabul - unll'r!gated 

Mulberry - Irrigated 
Cucullt>er - _mar 
Hired IGbour - pariod I 
Hired IGbour _ Per iod II 

Hired IGbou" - period 1 II 
1l1:rm1 lab"ur - period IV 

"ired laboUr - pariod V 
If irod labour - period VI 

Ii irad bullock labour - period I 

Hired bullock laboul' - period III 

Hirer! bullock lebotJl' - pRiod II 

capital borrowing - leilai'll' 

Capital borrowing - rab! 

Cap ita! bOE'rou1ng - sum"",", 



P26 
P27.1 
P27.2 
P27.3 

P2B., 
P2e.2 
P20.3 

P29.1 
P29.2 

PlO.1 

111 

Purcha ge of ragi straY 

Sale of regi - k~arif season 

Sale of regi - rebi saason 

581a of regi - SUAlmer seeson 

Sala of peddy - khari f seaSon 
~...al0 or paddy - rabi Beason 
$ale 01" paddy - sumr.tp-r season 

Sale of oa1zo - ~"rlr SeBson 

S"le or malz& - rOo! seaaon 

Purcha~e of regl. - ~Rrlf Beeson 
(')30 .. 2 Purchoso of rSfJi - rabi soeBon 
P30.3 Purchase of rag! - 8u~r season 

P31.1 
P31.2 

P31.3 

PUrC'l8Sft of paddy _ khari r seQ80n 

rur~as" of paddy - rail! sesson 
Purctlt:H39 of peddy - eumrnor Genson 

P32.1 r'ur~D"""f milk _ k~"rH 9<'ason 

['32.2 Purc'>""e of milL: - rebi ",,,""''' 
P33.3 ;'urd1oso or .milk - summer season 

P3:l.1 TranoP" .. activity - ""arif to root 

P31.2 Tran"fer "ctivity - reb! to au_or 

P33.3 Tra~"r"r activity - su....,r to farm in<:o.,., 

P34.1 ~ncoon variety - small 
P30.2 Coenan variety _ medium 

P34.3 Gocoon v~rlety - large 

P35.1 riegZltlvc DeViation from trend valuE!. 

to 
35.11 



R ,., 
R 1.2 
R '.3 
R 1.4 

R 2.1 
R 2.? 

R 2.3 
R 2.4 
R 2.5 

R 2.6 

Po 3.1 

R 3.2 
il 3.3 

Il 3.4 

11 3.S 

R 3.G 

A 5 

R 6.1 
R 6.2 
R 6.3 

R 6.4 

Po 7.' 
fl 7.2 
A 7.3 

R tl.1 

n 8.2 
A fl.3 

R 9.1 

!l 9.2 

APPENDIX _ VIl{bJ 

eonstraints coda 

Land irr1gated - kllorlf (Ilectero) 
Land unlrrlgated _ k~arlr (~ect8rD) 

lond irri9ated _ r .. bi (hectare) 

land irrbetad - ""tomsr (hectare) 

family labour period 1 (man daye) 

femUY labour pEl1'iod 2 (man daya) 
ra~ily labour period 3 (men doys) 
Family labour ,,"rlod 4 (man deya) 

familY labour period.S (men daye) 

r"",Uy labour period 6 (man dOYS) 

Bulloe!< labour perlod 1 (pall' days) 
BuU"e!< labour Ileriod 2 (poll' days) 
DullfJcl< labour pariod 3 (poll' deyo) 

Bullae!< lAbour pariod4(pair davs) 
Sulloc1< labour period 5 (pair days) 
Bulloe!< labour pertod (; (pair daye) 

Capitel - k~&1'lf (wpP"") 

Cap it"l - reb! (rull"oa) 
Capital - SUOII."" (rupees) 

Sp aCG 1'01' 11 vesto cI< (SqUare metre) 

Gra"n I'oddar .. 1nlru .. l""'l,Jil""""mt 
Ragi strew to1nl.ue requirement 

Paddy straw Qinl~Q requ1rsmont 

Maize khadibi minImum requiramant 

Co • ., mill< - 1<",,1'1' .. int"",., "squiretmmt; 
Cow ,,11k - .. eb1 minimum r"""ir""",n!; 

Cow .. 11k - au"'''r ",lnhl.l" requirement;· 

Burfalo m11k - khsrir minimum rooulrom~nt 
Burrola .. :Uk _ rab1 "'lni ...... ruquirO-'t 

!l"rr"la mUk - ""_1' min1n .... requirement 

Rag i - k""r if" mIni 1llJ'" rsquir,,,un t 
Ragi - reb! .1nb", .. rl!QU1r ... ant 



Po 10.1 Peddy - kharil' minimum ~a~irement 
R 10.2 Peddy - reM minlrum requir .... ent 
R 10.3 Paddy _ su_r minimum requirement 

R 11.1 Maiza - kharlf ",1nirum requirement 
Po ,'.2 !!'!aize - reb! mini mt.U3 roquiracoant 

n 12 r:udler 0 po cous 

H 13 Number of buffalo"", 
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/lPPENOIX ~ x 

Annual ~.lnr.l1 In Bang81.""" District 
(1969-19"/9 ) 

Year Re1nl'all 
<am) 

'9119 914 

19'71l 9114 

1971 '191 

1912 949 

1973 1048 

1974 916 

19'15 1375 

19'711 674 

1977 10&9 

19111 942 

19"/9 953 

Aveaqa 957.6 

Coal' f1 c lent 0 I' 59.114 Val'utlon 


