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CHAPTER - 4

INTRODUCTION




INTRODUCTION

1«1 SPECIFICATION OF THE PRIBLEM

foriculturg in Indig 19 & gamble with mensoon.
Het returns from farms are gffected not ohly by o uide
veriety of externgl fgctors such as physicel, economic,
climatic, agronomic, bhiological, 8iza and acale of
entarprise gtcatrs but also by the inherent fgatures of
sgricultural production procese itself., fajor features
af this process sre, 1) time-lag between inputs end
cutput, i11) pest price-teg stteched tov present production
dacistion, $4i) ewpectation bgsed Para planning horizon,
end {v) unforessen events and untim_aly technical help
which slacken the production sfforte. The yield gnd price
inatebilitien in sgriculturgl cosmodities continues to
plague conaumerg ss wall ea producers. Farm cogts have
to auffer inflation,

Ferm plana in Indie sre characterised by mi xed
farming, e combination of more than enc enterprise fer
cbtaining Tarm fincoma. Faraz plans, whether to alter or
adjuat, or to supplement or sﬁpplmt are froquently rovised
because of the intruding stochsstic slements in farm
prnduction-}/ Vary often feroer's decisions uith imerfect
knowledge surpass hie axpectaticne, leaving him in aub-

31/ Hemdy, E.D., and Di1l.on (1969) "Agricultursl Production
hmutim" Ioza University Preas, Ames, Ioycp p.634



optimal, infeasitile farn plen level. The more this
dispersion of expectetion, the grester is the deorsa of
uncertainty in tho farm economy. An gfficlent farmer is
one uho not only should know hou to menagse his limited
Tesgurces among cnup_ating Farm activities _but alsn houw

. best to sigar clear of the probable risk and etabilize
production, '

It i8 generally fslt thé!; smoll farmers, bar'
virtue of their subsistence lavel, ere riek averters.
Rs g daPonce against subsistence riak/ mixed or diversified
farning gectivities such se milk production, sheep Reeping,
silk vorn rearing are undertnkén% ~In the guise of
subsidiary occupation, dairying end sericulture compete
with crops fear lend, cepitsl and lsbour because they ere

aot easily insulpted from the rest of tha farm enterprises,

The complexity of the doiry enterpriss calls
for considersble monagerial ghility on the part af the
farmer, Instebility in the yfeld of field crops, espaci-
ally thoee cultivated on reinfad land, influences the
deity and allied activities by ita uncertsin supply of
both the wapin and the hypraoducts, Along with vegriehility

2/ MNartin Upton (1976), ‘Agricultural Production Economics
. end Rpsaurce Use'. Oxford University Press. pp. 191-192

3/ O1ll.on, L., Jchn and Pasgualle, L,Scendizzo (1978) Risk
gttitudes of subsistence farmers in Korth Esat Brazil-
A spmpling spprosch' Amer,Jl.Agri.Econ, (60) 3, 425-435

4/ Behrman, J.R. {(1968) Supply responap in under developed
sgriculture, Awsterdam, Worth Holland, Publishing Cos
USA, -

5/ Rejagopalan, Va and SeVaradarajan (1978) Ispact of Risk
and Uncertainty on Farm Production end Income an Hill
of Nilgiri, Tamil Nadu, Indian J.Agri.Eeon. 33 (4).



in production, the perishability of the products calls
for o permanently fessible plan that ubuld slleviate
the affoct of Prequent Fluctugtions in the returns -~

irrospective of tha type of farminn,

Indie hss been leshouring under great pressure
of population. Ong of the manifestation of this pressure
i3 inhergnt in the continuing sub=divigion and fresgmen=
tstion of land holdings wvhich has reduced the ferm to
uynecanaomic levels uith canventiansl fnputs and treditional
technigues. This increasinng atomfzation of Indian
agriculture with corresponding decrease in the unit of
manggement of land aggrauate-the_cﬂndj.tlun of Parming
commmity, which aglrgady has vegasries of monsoon to

encounter.

filk as g food stands a2 a perfact complement
7] - .
to ceresl bagsed diet and milk production sa an enterprisea
with hich vielding animals and iqz:}lz}o\md technolmy yields

hinher ngt returns to the farmers.

In vieu of the meny benefits amﬁed fron
* bovine keasping there has of late besen gn unflinching
support from govervmant and'caaaelas; ef'forts from

resesrch institutions to reinvigorste snimal production.

6§/ Hodgeson, l.Harloua (1979) 'Dairy co fn Uee1d Food
froduction, 3J.,0f Ugiry Science, 62 ?’2 343,

2/ ratel, R.K,, P.Xumar, DeVYoogale, RaSelair and
G.S. Hair (1975) Economics of crossbrod cattle -
A Rgport of Su¥vey, H.D.R.le, Karnal.



The present 1ivestock population, especially wilch bovine
lies scrattered among millions of small ferms, inwvolving
lerge number of aperators vho do not normslly follouw the
norms of input-putput efficisncy. As a result, the
pdeI}CtiUit)r of both draft end daily animsl® are sbysmally
luu% Quring the last three decades much has been done

in promoting the development of dairy cettle and buffalaoss
in the country. The results of parformence of the
different categorias of crossbred cows conclusively
indicates that the crossbreds are vell adspted to the agro-
climatic conditions preveiling in the country end are
capable of yielding considersble guentitisa of milk
compared to the zebu cgttle, -

lmpro ved hreéd calls for foproving the fged
evallability situstinn in the country, In other
countr fes yhers the productivity nf dairy cattle is very
high, 62 par cent of total feod units _%P milch cous are
obtained from feed Qreins and forages. But, in Indig,
limited accees to land due to its vary unsgual dietribution

B/ Of the 230 million cattle and buffalo only 81 million
{35 percent of totel) gre milch animsl - Sourcs
Bhat tacharya, P, (1276) fley strategy in Aniwmal Husbgan-
dry. Indian Da$rvmen 28 (2} pp. 48, . .

8/ It is generelly quoted that aversge milk production
daesi cow ig around 157 kg per ygar and that of buffalo
504 g per year. Source: '"Tiese of India -« Yesr bonk
and Directory (4983). . ‘

1D/ Sampeth, SR (1981) Development of fodder Tasopurces
far increased milk production - Pspor presented at the
saninar an Incrasged Milk Production for Urban Merkat
conducted by University of Agricultural Sciences,
Hebbal. aﬂc- 27""5.



and the pressureof populetion constitutes a mejor
congbtraint on feeding practices. Hencs FPeeding arain
to ruminant with moderate productivity amounts to s

luxury consumption of valuable respurces.

Out of 306 milYion hoctaree uhich sre availa-
ble Por agricultursl purposes in the country, only 4.38
per cent is allottsd for forasge production, which in
due course is likely $o get reduced. Tha permancent
pasture and grazing lends uhich came to 13 milliocn
hestares, are yet to be technicaelly plenned far grouwing
legumes end Qrssses., Considering the $mportance of
liveatock under neu bresding prugrgmma, tho prescnt
pesition of forege mvailabllity viséa-uis its raquir g-
ment end the competition of fnﬁd gnd fodder crops on
cultivated land, new production systems nesd to bae

tni)orad,

wver tuo decades, poinesring efforts in
introducing innocuvations in rural economy have been made
to 11Pt the farming community from subsigtsnce level to
a self sustained plang. There has been an svar increasing
research: emphasie to ald ths plsnners, policy makers end
finenciers in formulating and executing decisions at
wacro lsvel but thaey have yet to aueceedlin changing the
risk averting farmer to come in line uith the new

tachnology.

_11/ Patil, B.0. and Mgsaad RlL {1983) 'Iﬁ,maaq:lng forage
and Food production in rainfed erese' Indign Farming,
Vul- 32’ NB.’IB, p’pc17.



Tho comlaxity of pural aubsistonce lovel
precludes 2 sieple or universal splutions The Tecent
gains in crop prmduction in India, it is felt, have not
comsensursted with similar trends in enimel production.
Incressed milk production by follouwing improved bresding
policy haos stil) to moke ite mork felt. levelopment in
the doiry field =til) iags bohind crop production. Very
pften the following crucizl ogusstions are Taised st the
intollsctusl level, i} Uhat are the problems faced by
farmers in stabilizing fPerm incoma? hat could bie the
nrabable ways to stshilize returns from fare praduce?
What would be the predicted level the fare tould reach
at its optimum uso of availebic Tesources? i1} What is
the rele that dairying uith eroscbred cows cen plav in
the Pora coconcay? To uhal extent 1t is complementary
ot compeiitive or supplementgry? thet type of animal
and what are the optisum nusber of animal s Parm can
_..,'mm;?; At uwhat level of wilk preduction, fodder
cultivation becomss remunerstive? Mik groduction -« at
what price level biecuses an acorownic ebimill and
unto uhat level it beeomes an goonownic tonstraint?

i{1) Uhat are the prospective tuges of 1imited resources?

42/ Pstel gt al. onpacit.

33/ Patel, fl.¥. (1281) 'Econnmics of Livesiock Entarprise
ulth special reference to its employeent potential’.,
Indian l.0f Agri.Econ,, Unl,36, Ho.t, ppe 34«37



iv) The extent of restraint fslt by fermers in taking
risk in crop-dairy enterprise combinztion. v) Neture of

rigk in keepine crogsbred cou for enhignced farm income,

Thege ste sume of the oft~raised cuescstions
which annage the attention of rescarch workers. Studies
undertaken earlier, were largely appropriate to static
farm situations where yield per hactare or per attimal
and prices of their produce do not undergo any variation.

Such conditions are only utopien concepts,

A deseriptive study underteken to assess the
impact of dsiry development in rural arees of Kernataka
indicated thgt the process of dairf davalupmapt in the
state hss bestousd certain benefits on large and 44/
affluent milk producers as against the usaker sections,
Yhere crossebreeding uork is supposed to have baen
successPully implemanted téere s, however, no sig? af
any change in the cropping pattern pf the regind%g To
have a deeper probe intoc the preblem the present atudy
was undertsken in rural areas of éangalore MHgkrict of
Karnatakn four ressons of the exietence of densely

ponulated pocket ¢of cruszbred cows genersting income

14/ “yholm, Klgus (1974) fSocin-eoonomic aspects of
daity developuent « Rgnort fram Bengelore Milk shed
groa'~- Econoric and Political uweekly, Yol,IX, He.52,
Dae, 28 I

45/ Rajpurohit, A,R, (1978) *Evalustion of cross breeding
programme for cabtles inm India'. Agricultural Davelop-
ment and Rural Testnformation unit, Institute for
Sncial and Econamiec Chenge, Bangalure. pege 37.



for the ferming community. This srsg of study is suitsble
for en eppreisal of production decision with crosshred
couw - an ieproved technology in é'airj?ring wuhich wee
tntroduced tun decedes ago. Oufded Sy the economic,
tochnological and subgistence criterfas, combination of
livastock enterprige in the farm enterprise-mix are

attempted to bring stshle maximum profit.
The objectives of the situdy ara s8 follous?

1) To devaelop elternetive farm production dacisions
with existing and tmproved level of technology
for crop end livgstock production,

11) to sscertein ths nature snd degnes of ingtashility

“in Ppro business in the study area,

1£4) to aoxplore the possibilities of deriving higher
farm income by gtudving risk efflcient production
docisiona for esch production policy elternative
using improved level ef ferm technology.

1«2 ODRGARIZATION OF THE STUDY

This study hgs been praeented in nine chephers
sterting uith introduction and scape of the problem of
efficient Parm plen in Chapter 1. This is follsued by
revieu of exiasting litersture in areas zalwmt to thc
objective of the study nsmely, risk neutral farm plans.
neture and oxtent ¢f {nutability in farm business and
risk gffioient farm plens in Chepter 2. Chepter 3 doals
with the general backarsund of tha study area end in



Chaptor 4, the sampling design, modelp uged along with
varicus resource constraintes of tha farm ere discussed.
_The results cbtained thraugh tsbular enalysis are
presented g8 current status of Farming in Chepter S,

Chapter 6, by assuming risk neutral farm
situations works out the optimum plang Por each type of
forming systiem narely, marginasl, smsll, wmedium, and large
under tuo types of technolonical conditiona, existing
end fmpraved, 1In this chapter, in addition tq the
ontimum farm plens, auxiliary information such as
opportunity cost of non-plan sctivities, prices ot which
food grein and milk could enter market have besn attewpted
In short, under risk neutral ferm p!.m;:a, additional
informstion such ss shadou prices of constrained
refioufces ot restriction and opportunity cost of nom-plan
sctivities are provided. Such informotinn could srBuer
some of thr guestions reised esrlier end which are not
brosght out by earlier studics.

Chepter 7 axplores the nature end. axtent of
fluctuations in ferm net returns end the interrelation-
ship betueen various enterprises in increasing ar

decroeaing varlability.

Chapter &, by sncluding the fluctuating
grass margin ps cne of the cognstraint bziﬁgs risk
efficiont fere plans Par ell categories of farm
situations.
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The findinge of the study end the conclusion

dreun thorein are Pinslly supnmsr ised in Chapter 9.



CHAPTER -« 2

- REVILW OF LITERATURE



REVIEW OF LITERATURE

A considerable amount of work has been done in
Indfa on land and uater ﬂanaguﬁent. and crop and
livestock improvement under varied agro-climetic
situgtions over tuo dacades or so., The plonsering
efforte in blonding cfop end livestosk technology
ultimately aim at lifting the subsistence farming
community to g self sugteined plone. The central prehlem
in combination of Farm entesrprises iz the ollocation of
Parm tespurces to esech enterprise in auch a vay that
maximum net returns for thae Parm as 2 wvhole could be
ebtained, This probles of resnuréq sllocation ups
sttempntat by sarlier giudigs by using gonvantional
pragramsing models heving e veriety of constrgints, Yet,
optimum fara production plans for Parmers remain dbgoure
due to uncertain and unsteble Farm produsiion end fatm
returne, Verious statistical tools Qﬁrs ueed by many
descriptive studies to messure the inatehility in fara
productivity, nrices aﬁd net incomo. Houever only s
feu studies took into acrcount the fluctusntinp gross

marg{in of form fn deaigning uﬁtimum farm plans.

In order to have deepor insight amﬁ 1&9!1%2_3.?!::&.10:1
af gaps in imouledge and for indicating the directions
for Puture lines of Tesesrch, it becomes imperetive to
roeviey the sxisting litersture on the subject. In this
chaptar, therefere, the omnirical studics -Wailable in
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the country and gbroed, hgving a direct or indirect
beering on the abjectives gf the present ifrwestigetion
are revisued in a chronological order under three broad

headinge nanely:?

e Risk neutrel farm plans
24 Studiesg relasted to instability in Parm sconomy
8 Risk efficient Parm plans

Commsnsurate with the objectivas of the present
study, anly those studies which included deiry end other
livestock enterprises alonn uith crop enterprise in the

formulation of optimum enterprise-mix have been reviewed.

241  STUDIES ON RISK NEUTAAL CPTIPUM FARM PLANS

Theorists and resesrchers hgve aften found
it convenient to assuma that in many farm decision aaking
situstions ell relevaent information for méktng choice {8
perfectly knoyn and hence the risk invalved §in teking
the decigion is neutrglised., An optisuwm plan, thus

uorked out pleces the farmer in g neulral position,

suanson (1955) by applyino lineer programming
technigus, brought out normative farm pi&n for a8 320 acre
mixed fora uith crop end livestock mtérﬁrieaa hﬁuing
mugcatineg silt loam goil of Igua stste, Out of 320 acres,
20 pcres usere parmanent pasture, In all, 6 cropping
systems, three hog enterprises snd two types of cattle
Peoding uere considerad ss elternatives in the model.

The author glse introduced an income transfer activity
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in the wodel. Special sctivitles for buying snd selling
of hay ond grain and hiring of lebour wore sleo included.

Haady end Cilaon {1955) conesidored a typical
160 gere Parm in North Eest lous (U.S:A.) wvharain daivy
and pouliry enterprisss formed suppleusntary Parm
mterprises., By spplyinn linsar progrseming tecnicue,
optinum conbination of livestnek that would meximize the
prafit wase brought out, Thraee types of optimum plan
alternatives an the hasis of efficiency levels such 8,
sverasgs, shove ﬁve‘raqa end belnu sverage uars draun.
The enalysia shouwgd the declefve $nfluence of resource

1initation on the menagement prectices.

Hasdy gt gl (1956) had taken crop rotetion.
snd capnital aveilability a8 main factors thet a0 hend
in hend in building on optimum plan, He cbgerved that
the optimum Parm plen Por Sauth Coatern Inue (U «Cuhs)
conditions, could mexinize the profits under lielted
capital with a3 cesh graein rotation of tuc year corn gnd
ang year Spysbean., Forage crops found a place in optisum
plen to the extent of 25 por cent only vhen unlimited
capital asvailebility uas sssuned., Conocequently, dairy
~ end poultry enterprise also entered optisum plen when
unlisited Punds uere presumsd. Meny altarnative optimum
plens uare wrked out only when sufficient capital vas
mpde aveilsble vhich inversely goas to shaoy that faraer
uith limited smount of cepitel has lisifed cholcs in
thooaling his gnterprias sombination. _
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Haady end Loftagard (1957) worked out optimal
farm plans for Cresco-clyde soils in North £ast loua,
vhere relatively loy orain yielda on these solls vere
chtained. Livestock ves considered se & supplementary
enternrise and given more fnuestuont priority. ALL
plens wera restricted to Porage praduced on the farm
wheress gxtra fend graing far liveatook vere purcheead
from the morket. For all forw plens computed, the
roturns to eath dollar invested uare greater than 7 per
cent, Conseguently, Lf Hté farmord yere uilling or able
to bgar thae risk, thoy could rationglly borrou capital
at 7 per cent Anterast rate te use eny of the farm
plens, Labour evalleble on the Fare ues considered as
imiting Factor in designing many alternstive Parm plens.
Labour Riring for small farm was not profiteblo at
extoting wage rzte unless the size of tha form waee
inerggsed to mora then 160 acréa end livestock hendled

ulth superior management,

Ladd snd Egslay (1959) end Krenz gt p) (1960)
applied varisble price programme tao arrive at step supply
function of tun different ereas of lowa, VUhile Ladd gt gl
congidered cron with dairy, hog and pouliry anterpriaa
for apt:lmum plan, Krenz had teken miy f’m ﬁilk supply
at varisus levels of technology,

Baker gt g1 (1965 using linger progremming
developed cptinum combinstion of milk, hog, beef cattle,
and crong on epecislized and nen~epecisglized dally farsm
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at different price lavel of wmilk end st selected forn
gituntions at veried pricas of hog, besf cattle, corn
and labour, The placs of study uss Chiceqo wilk market
srea, He studipd the response of both thes farm situg-
tions to changes in price of wilk snd congluded thaet
though the response differed uith the type of farming,
by and lerge, for a given incresss in price of milk
thare wuld be o lorge increase in the output of milk

" in the agtudy area.

ile studies vhich uged lineor progreuming
technicgueo in countriss other then Indig, contidered
lebour (Heedy g gl 1957) cspital (Hemdy, 1956,1957)
and management (Heedy gnd Sileon, 1956) so important
constrainte for draving optimum plans, in Indip, lend
and cepitel were piven more ueighigoe in arriving ot
aptinun plans. Also, doiry animals uyere esstoned
the rale of supplementing the farm net returna, Ths
valugble findings of the past studies i{n India centre
ground the Pact that dairy enimels in a mixed ferm
aconomy not only incressed productivity of the farm but

also ehhanced farm employment snd incoms.

Johl g% sl. (1965) chasrved that net returns
to fixed farm rescurces t:‘éu!d be iﬂcreaaa_xd frna;_az. «4558
to f2. 6929 on the small farms and e 41,67t €0 B, 13,971
on large farma after rasourcs reorgasnizetion in sw-urban

aervas of Punjab, This meant an increoase in farm income
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of 19,67 per cent on small ond 40,17 por cent on largs
farsms in the optimal plens guver the gxisting plaens,
Uheat straw and gram grain were introduced fn the matrix
a3 intermodiste producte uvhivch made posasible for daily

enterprise to enter into the optimsl farm plans,

Genguar {1966} aexplored the possibilities of
increassing farm ngt returna and lebour employment by
proper allncetion of availeble Psrm Tresources on
cultivation holding in Kenjhaguals Block, ‘Linaar progrenmn-
ing uaSA uged to dorive aptimm plong Por ‘difraram;
cotegnrics of formers. 1In the optimal plens, the area
under cash crfops increassed, that under Pood crops
decressed and the inteneily of mm:ing' slun incroasoed.
Dairy enterprime could snter the optimal plana only if
hich milk yielding buffaloes wers constdered ond birrouwed
capital uss mede gvgilable.

The results of various apties) plens indicated
thet even uith tha fars technology siresdy in use, farm
returnes vould ba incresnsd by 25 to 40 per cent with
propor gllocation of avaitlahle ferm retiources. If
borroucd cepitel yes mede evailshle net returna could
be increpsed by about 50 per cent. By. chenging over to
improved ggriculturel practices, the net returns could
be reised by ghout tun and half tives their value in
the existing pian. The employment of humen labour
incressed by shout 50 to 90 par conte
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Ramenna (1966) attempted to investigats thae
potontial for increasing farn incomes on afuhsiatenf:a
and commercially orfsnted farms in Sengalore Bi.atrict
with the exlsting rasources end tochnologicsl conditions
and also uith gdded ressurcss snd recommended technology.
A sub-gample of ten farmare; five sech from the tuc
categories usre gsalsctod from the semple of the fars
msnhagement inguiry, Bangslaps, using gross incoma, ferm
oash expenses, fares size gnd size of Pemily a8 mejor
cﬁtsﬂ.a; Linpar pregrasmming technigue ues veed to
estimate the optimal intomse on the selected Terms.

Pragrauming for tha' subsistence group Temslted
in an incroase fa the cropping intensity from 135,.6 par
cant in the presont plan to 200 per cent in the optimum
plan end 291 and 300 per cent respectively in the plans
with retommended practice under limited and unlimited
capitgl assumptions. In respect of the commercial group,
eropping intensity on the garden land {ncreséed from
192 per cent in the preseont plan to 2808 and 292 respece
tively in the current practice plsnsg end 300 per cent

in the reconmended practice plans,

Jah) end Kehlon (1967) developed the optismum
plan for a mixet ferming eituation in tudhlena district
aof Punisb, Though thes optimum plan qmut@ higher
returne to Fixed farw resources by 7.4 per cent, dalry
enterprise could not enter into the omptimol plen o8 a
compatitive enterprise. Thay tried intzmbéing duixying
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a8 2 Plxod activity at levals of 2, & and 10 buffslass,
and found that the eptimum plans generpted lose returns
by 173, 5.6 and 9,88 por cont for the Tospective lavels
a6 comperad to optimum plen uithout burfgloes. Thay
concluded that it might ba consldared uprthuhile to
incorporate daivying ot small ecale to incrysse

atability end regularity in form income,

Sirohi and Ganguer (1968) oxploped the
possibilities of incressing ferm intomes by roorgeni~
sation of farp enterprises in Kgnjhauals Block of tinion
Territory of Delhi. Thoy used iend, lsbour end cﬁutal
roatrictions with lsnd trenafer activity, The optieum
orgsnisation of farm resources ua® nminm’ with aend
without inclusion of vegeteble creps and dalry antarpriaas
6S well as uith igproved sgricultiurgl practices. The
resulis shoued that the dairy goetivity cpuld entar the
optimum plans when capital restriction was relexed.

A8 gn axtaension of their areviousg work,
Dhewan end 3okl {1968} gpplied vorisble price
progremming tachnique so s to locate the price of milk
st uhich dairy enterprisa could become prafitable in
comparison to crop mlti\ratlnﬁ. The tem_slﬁs of the
enalysis showed that uhen price of milk uss Re, 0.70 per
1itra, deiry ectivity could not enter the optimal plen.
It uas only when this price wes incraged to Re. 0.77
per litxre that the doiry buffalo found g place in the
optimal plan at 3 lovel of one aninal, id!"uan the price
of milk uwas increseed to Re, U481 por litee, the nusber
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of buffeloes fumped to 32 with 80447 per cent incrsase
in income vhereafter there wes ro further scope of
increasing the nunber of buf faluos, Lafm', vhan the
analysis vas certied out By including the high yielding
grop verieties, only uith the price of milk pogged ab
Reg 1.00 per iitre, the dairy enterprise found place in
the optimel plont ot a lovel of four miﬁalﬁ.

Singh (1978) developad optimal plens by

corbining crop and dairy enterprise uwith the help of
lingar progremming technigie in ordsr tv ewsesa possibi-
litien of increseing fncome on fares of diffaerent sizes
in Etah district of Ubtsr Pradesh, Ho usid Wb lavels
of technology namely existing end iﬁ:tw&d uith three
capital raatria&lng catuogories, Tha' rasults Indicated
that in s11 the optimal plens, the intensity of cropping
ues higher thon existing plans, 1t uss glisarved that
with restricted capitsl, thers uee no chenge in the
total nucher of buffaloss and with incressed cepital
evailobility, the nupber reasched maxioxms a‘amﬁ’igﬁ limit
with progrsmeing under comson practices of the ersa.
Uith the relaxation of dalry capital, mesn optimel income
incroased by 9.45 end 24,59 per cent tn the mt_tﬁal plan
formulgted uith exieting end 1m§ovud level of f&mnﬂlugy
reapectively. ' -

Johl (1972) analysed the ghifis in production
pattarne of Punjeb. Thp snalysis revaplod that the momt
SOt o 'Daddy-uhgnt' rototion uass mmardalhe to dejly
enterprise with crosedred toug yielding 800 1itres of
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milk par lactation at g price of Ro. 6.94 per litrs., It
wes concludsd that goongt tha farmors atart incoTrporating
and expanding dairy enterprise into their production
pronramme, better it uyould be in Lthe face of post-prite

syueeze in crop farming.

Uhawen {1973} etudied the impect of nou
technolegy end varying product prices on optimum agri-
cultursl production patterns in Punjsb. Lineer progresm
ing uwss uged to develop optimal production progremmes and
ﬁaramaﬁric progremming to locote the ePfect of veriation
in praduct price cn the optimal plens, The Iﬁ;:t:lmnl pléna
developed with oll possible conetraints shousd & merked
shift in area from local to high yielding verieties
hecsuss the latter ues c:;mparatlvaly more remuneretivo.
Dairy enterprise figured predominantly in all the plans
whert the price of milk was fe, 1.00 per litre. The most
viabhla rotation vas ths ane vhich included potato a8 one
of the crope, when the rotstion including potete es one
of the crop sctivities yaa dropped from the enalysis,
dairy buffaloes ontered as the moat payinp enterprise
on all the fere alivationa in a3ll the four zones of tha
Stete. It uas also Pound thet vhen the price of milk
wes reised to Re. 1.00 per litre, some area vas shifted
From vheat, paddy or cotton to fodders for l’_éndlng

dairy enimala,

Analysing the data Por Utier Pradesh, Panday
{1973) raported that bovine onitmls on an asverage
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recelved only sghbout ona=half and faurfrirth of total
reguired guentitias of D,ClP, and T 08, respectively
based on Morrison’s fgeding etendard. Young ecattle end
buffelo stocks were the most poorly fed animele, Milking
gNimaly usre genorally betier fed than reat of tha

animalse,

The results indiceted that in the optimal
plang which permitied culliing of mﬁanted aninmpls, the
nat returns gver Pixed Pactore uere sbout § per cont
higher than the plens uhich did not alloy culling in
estarn VeP, The corresponding fiqurg for fLastern U.P.
was ghout 7 per cent, The ﬁ.nding_s of the study
adv,nnated' the comaretive superiority of buffaloes over
cettlie for wmilk production in \tl‘m Stete.

G111 aend GL1) {1974} conducted e comprehen-
nive study on optimal plans for crop and wmilk prﬁductinn
in Ludhiang distr"ict of Punjeb. Dglrying uith cressbred
cous gnhd isproved bhuffplogse was incorporated in the
gnterprise-nix of 12 farme of different glzes es per
their respurce endeumants gnd gdoption constraints. The
results showed that on sn gveragas, per hocttars return
to fixed ferm reacurces in case af dsirying yith croas-~
bred cowe and buffgloes uere Fs. BOUY gnd Be 4955 rn;spac-
tively unile it was only R. 2141.28 from crip Pavming.
Da iryt 0 wge found to be more paying than arable farming.
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Kanlon gt als {(1975) in thelr study obgerved
that crop cultivation by Punjab farmers ’uau not oparated
at gptimus level compared to dsirying. Tho optimum plens
rngiséerad an fncrease in the nupher of crossbred conue.
filch buffaloes were aliminated froa the optimum plans
indicating that crosshred cous worg mare profitable than
bufralaes,

Radheke Ishnan and Sepidharen (1978} emplayed
1inear _prngramming technigue to work out the optimum
nrupping' pattern uhich g farmer could adaph in a pra‘
and post development siltuption vhen long term loens uere
given in Kanchaspuron &eluk of Thenglepet district of
Tamil Nadu, Thay found that the na':gimtm mwrber of five
milch animals could be maintaingd without reducing
income from cops. They suggested thet §f veteringry
sarviceos, Rkarketing Pacilities for milk sre provided all
the farmers could fekd up deirying ss g puhsidigry

accupation,

Das gt pl. (1975) atudied tha profitgbility
of dairy farming with crowsbred cous vis=-g-vis grain
pruduction under typlical rurgl conditions gt National
Calry flesgsarch Institute, Kapngl., Ffor this purposs, ons
hestare each of fartile and irrigated land vas 'put u}:tiat
ailk protduction uith six seosebred cows and srgble
farming with high yielding vatiptics of crops such a8
wheat and paddy at racsamended Tevel of crop=cumemilk
technolony, Tha analysis revm&ad_,aupgﬂ&ity of dairy
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pnterprise vith g net income of s 5858,35 per hectare
over crop enterprisse with &. 3462.86 »s net income par

hectare,

Radhakrishngn gt al. (1975) used the fnput-
output data for 90 ferms eitusted Serkasrssmekulsm block
of Coighgtore Taluk, Tamil Nadu in ordor to explore the
posgibilities of meintaining the milch snimsls with the
evailebility of Podder, lghour gnd other rescurcae.

Lingsr progranming model was usaed to arrive ot optipum
cropping 'pattern to suit the farming situation., The
results rgveglod that ths ragdjustuent of cropping psttern
to sult the farming situstion, would earn 44.2 per cent
sdditfonal incoma and g maximun number of Five milech

aninzls could be Maintaine'd by the farmers,

Sedint and Sidhu (1575) estimsted capital end
credit requirement of different farning sstustions in
Punjgb with tho help of linesr programming technigue.
They chgerved that the increase in wredit reguirement
per enimal waa nore in cese of medium fermers under

existing aituation,

Saini and Singh (1977) used linvar progremming
technique to dovelop the normptive plané for a forn
situation in Punjab., Tho rgoulte shoupgd t’hat in the
optingl plans at existing tac?mdiagy' ul thout berrouing,
tha Ffetm fncome could he incressed by 23,06 par cent over
the ax;sting plan and with relaxstion of cepital cons-
traint income attalined o 30 per gent increase. The
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optimal pleng formulsted ot recommended leuvsel of technoe
logy uith and without borrouing resultet in an increasse
in income to the tung of 10,248 and 115.66 per cent,
respectively, The maximum incresse in oeployment over
the existing plan wes 54.64 per cent in ppltinal plan at
exigting tachnology gnd 11.43 ner cont st Tecommerded
level of tectnology uvhereas the medium ters dairy capitsl
nazde yere 2137 snd 288,39 per cent more under the

rospective optimsl plans then the axiating oneo,

Seini and Sidhu (1977} formuletsd cptimsl
plana by $ncorporating dalry entorprise on small, medium
and large farme at the lovsl of 2, .3 and 8 buffaloes,
raspectively for Mslorkatls Development Block of
Sangrur district (Punjsb), The rasults shoued an
increass in returng .to fixed Farn resource to the tume
OF 61+14, §5,76 and 68427 per cent on the respactive
fatm glivations cver the existing plans, The hinher
roturns vere atiribuited to cepitzl snt 1lghour fnten®ive
anterprises such 28 daliry, whest end rics. 1& uas
concluded that incorparstion of dairving into general

foroming resulted in more steble inonms.

Sinch gt al. (1977) by utilizing part of the
tdata from s broed investigation conducted by Natfonal
Oairy Hpacarch Institute in milkeshed sres u? Nabha, |
brought the impact of verying lavels of delry onterprise
with crop Parming in the contaxt of augmenting income
and employment potentisl of Spall farowrs in Nabhae end
Samana teheils of Petigla District. The results shoued
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that in the optimel planes at axisting technology without
burroving and with borrouing, the fsrms income shouod

only s msrginal incresse over the existing plan. On the
other hand the aptimum plsns grrived at recommendsd level
of technology, with borrouing, shoued en increase of
tuice the éxisting condition, Uith regerd to employment,
exiating technology seemed to be lebour Intensive
reeulting ebout 55 per cent incresse in labour

etployment in optimel plan, wvheress isproved technplogy
ahoued an fncresse of 11 per zent, The reverse
ohasrvagtion was noticed in the case of cepiiel utilizetion
in optimal plana, Hehca the study concluded that
improved technology uas mora aaﬁital interaive than
existing tachnology.

Yerms snd Pant (1978) derived tus typee of
optimel plane, one with given misber of buffalose and
ather yithout any restriction on type of milch
animals. The study was conducted an amall, moedium snd
large farms in the Phulera teheil of Jaipur dlatrict
(Rajssthen). On smell fsrms, the returns to Pixed Farm
regources wers R. 3375 in the existing plen, which
 increased to Be 5218 in the optimal plan 11. 00 medium
and large Farms, tha returns to Pixed form rmufcaa i the
existing plans vere ®e 10,348 and s 32,725, respactively.
This incressed to M. 22,529 end iy, 22,857 in the optimel
plan 1 and II on medium farms snd K, 30,038 and . 40,410

dn lorge Parms in the same ordav.
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Bh'ats.a {1978) studiod the optimunm cosbination
of crop and livestock entarpriaés of small Farms in |
karngl District (Haryana) by ueing the linear programming
technigue. He observed that thg:ra uas_ wery little soope
of incressing the net returns merely by reellocation of
farm resources. The negt retupns thcreased only by 6, 106
and 3 per cant on grogp 1, 'I! gnd III',I' raspectivaly,
finly 1, 1 and 2 buf'fsloss sntered the plans respectively,
At improved level of tachnoiugv ulith exigting resource
lgvel, livestock could not‘ compate with crops,; but the
not returﬁa incregsed by about 5?1, 48 and 26 per cont

in the respective gmﬁpa.

ith the addition of capitel borrouinn
activity, there uas a tendengy touerds dairy ferming
bath at existing and improved lesvel of technology and
the net returns incressed subatantislly both at ‘

gxigting ond imrovad lavels of technoloyy.

K wes further obpervad thet at existing
lavel of technology, buffalo uss mre paying than the
coun, bul at the impraved level of technalagy, buffalo

covld not compste with crosebred cous.

Singh st gl. (197) gnalysed ths data on
etonomice pf milk production in Harvesna etata ond
Pormilated the optliasal enterprise minsum vaing
the lingar progrenming techniqus, The Stgis wes
divided into dry and ust zones raptuaanﬁlng Hiaspor and
Rohtak Digtricts. The households wars Pupthar



27

categorised into three groups viz., a8 having upto

2 milich snfmals (Group 1), 3 to 5 milch animals

{Croup I1)} and obove % milch snimele {Croup I¥I). The
results revealed that the spocislisagtion in g Pew crops
gives hicher income then diversificetion, ihen the milk
price wos He 1«7 por liitre, buffale raising wes found
uneconomical o Group T gnd TII of the dry zones and
8ll the groups in tha yet zwne. UWhen the milk price
was raised €o Fe 225 per litre, the number of buffgloes
included in the plen usre 1.07 and 2.4 on Group I end
I1Y resprctively in dry song., The nunber of buffaloes
in the optinum plan in the yet zone yas 1.69 and 2434
on group 1 and 11, The etudy revealatd thaet tha

fermers should maintain 2.7 buffaldes for higher Parm

income.

Haith {1970) developed linesr progremming
model for g typical ferm situation in Ithecce (1SR}
which focusged on the nutrient budget of the dairy
furm and datermined sn optimal set of cropping, manurse
spreading, nitrmen application, herd vize decisima
subjfect to constraints an farm losses of nitrogen,

phoaphorus end ergded soll,

Singh and Jain (1979) explﬂréd the posgi-
bilities of introducing dairying uith buFfaloss and
exotic cous end poultry enterprise on different
synthetic farm situations in Ludhiena District (Punjab)
The resulte indicsted thst in the kharif sesson,
optimsm cropping pattern shifted in favour of paddy,
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groundnut, American cotton and foddaers st the cost of
desi mpize, cotton and sugarcene and in the r#hi geeson
in favour of wheat ond Podder at the cost of herlay and
gram. In the optimal plens, the munber of buffoloes
remained st the minima (FPixed) levels of 2,3 end 6 on
the small, madium and large farms, respectively,
whereas the nusber of exotic cous increased from nil

in the existing plan to 3 in the optimal plen on small
farm; end similarly from ¢ to 7 on medium and from 1 to
% on large farm situptions, Despite the fmposition of
rotational maxima on dsiry and spme other enterprises,
the returns to Pixed farm resources could bae increased
by 33.22, 70.05 and 19,28 per cent on emall, medium

end lsrge ferms, respectively, Tha iabnur ruquirumants-
incraaséd by 43.5%, 67.53 and 6165 per cent an small,
wed fum gnd large farms, respectively, The eptimal
plans, thus provided z sizesble volume of sdditional
enployment opportunities,

Reddy (1979} concluded in his study ‘on
optimum crop and dairy mix for farmers in Bangalore
District! that resrgenization of aveilasble resource
ugs such as land, lebour and éapital (muqed and
borrowed) resultad in fuller utilization of land
which was left Falloy (both dry and wet) by all the
categor ies of farmers, He also braught out the
gconorlics of dalry enterprise and its employment

potential among small, medium and lerge fa#ma. The
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roturn per rupes investment was the highgst for cross-
bred 1.a. Fso 150, than 1ooel cow which was fe 1+97 only.
Uith ans dairy cow unit, the smployment potentiazl for
human lahour uas 106 mandays Por small farmor and for
mudium farmers with one crossbred one locel cow and

one buPPglo the employmgnt potential wes 117 mandays

and for lsrge Parmsrs, the saployment potentisl ugs

22 mandayB.

Siroht gt sl. (1930) examined the posaibili-
tios of inoressing incune and lgbour smployment through
the {ntroduction of deiry snd pouliry enterprises on
verious size groups nf lend holding in Unfon Tegrritory
“F. Dolht smployins lingsy pmgrmﬁm technioqic.

1t uas obggrved thet by Intgoducing the
dairy end poultry enterprieses in the optimgl plens,
the net returne yore increesed by 165, 949 gnd 2% per

cont an marginsl, smsl) snd medium farms, respectivaely,

To gse the place of dalirying in the optimal
plan, three typea aof optimel plsns, ong with crops
alone, seconrd by incorporating dasiry only end the third
by including both the dairy snd the poultry enterpriss
wers formslated. It ues cbzerved that dairying showsd
a8 limitsd scope for inoreasing Parn incomes, wharoas
pouliry was found to bg a rouerding ﬂntnrpr'isu
aspectially on marginal fares. But risk pronenees of
poultry enterprise end ity marketing. Constrainte
Por morgine) faras have not been exsminod by the author,



38

Penday ang Bhogal (1980) atténptsd to
determing the extent to vhich the fers incoms and
employment could be ingresessd on typical mixed Parma
from the optinal crop and milk prodﬁ::t!.un plens derived
by using the common and isproved productiaon technolnglee,
The dats portainegd to 5 clugter of five villeges of
Yerona cantre in district Aligarh faor the yesr 1976-
1977. The linear programming was ussd to bring optimal

plens for small, medium and lerge farns,

For email Perm the optimel plan by using
anly common production process uithout keeping any
dairy gnimal the lgvels of far_m income antd smplayment
doclinad by 24 end 3D per cent respectively, under
feproved technology thete uas gn incregsc of 13 per cent
in farm income gnd reduction of 26 per cant in employ-
mant, However, with the fntroduction of buffalo, under
cammon practicas, the ?arﬁ sncome incressed under the
optiral plans by 15 and 5 per cont, 54 and 39 per cent
and 92 and 74 per cent yhon the nugber of buffaloen
(desi) wgs incrnuad to 1y 2 end 3 respentively. In
the optimal plans uith jmproved production procesans,
tha corresponding figures uere 71 and 0, 120 gnd 4S5
and 163 end 7 par cent with the inclusion of 1, 2 end
3 high yielding buffsloga, respectively,

The oplinal plana with common 'praduutton
procesass on aodium Fforns pramised an incresse in the
favim incoms to the tune of 33, 54 and 60 per sent aend
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that of the employment to 21, 58 and 96 par cent when
the buffaloes (dwiv} enterad in the plen rusbered 2, 4
antd € respectively, The levels of farm income vers
further erhanced by 80, 144 and 125 gnd that of
employpent by 30, 69 agnd 107 uith the enterance of 2, 4
and 6 high yilaelding buffaloss, respoctively, in ths
opbiimum nlan uith faneaved production procesass.

Larae ferms ghayud itle soope for inoresus
in Pgrm incove with desl buffaloass o without buffaloes
under comon producticn processes, Sut under fsproved
technolooy with hich yielding huffzloes 2, 4 and 6 the
incose incressud by 44, 5B and 70 per cent pnd employe
ment incregsed by Z1y 44 and ﬁﬁ per cent respoctively.

Further, the lsrge ascele adoption of
isproved crap praduction technalagy on the typical
mixed farss comploments the wmilk production activities
through the incresssd svailebiliby of crop byproducte.
The guthurs did not include borrouing ackivity in tha
model to aumins‘ the impact of rolaxetion of capital
constroint. '

Bhatia and Ganguar (1980) attompted to
exsming the prospects of increesing income and employ-
mant on smell Farme in Kernal gres (H&tyaﬁa} thyough
datrying, Linear programming technigque uEﬂ_ wrad for
devaloping the optimim ferm plens. Thg remilis of the
atudy indigated tha sxistence af ssrgingl scope for
incressing the farm incoms by simply rm-fz;uﬁninﬂq' tha
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resources. Ffarm income could be substentislly increassed
by adapting imrovsd technology in the cnae of both
craps and livestock, The incresse in nst returns was
50, 47 and 2635 per cent on farms baloy one hectara,
betueen one end 2 -« 19 gere with oun fubsuwell and betueen
one and 2 « 19 acre having ecanal irrigetion respaectively
at impraved technology. The atudy Purther revesled that
dofirying provides additional employment €or humsn lsbour
on ampll farmg with the additional avellsbility of
capitel, The'iﬂcraaaa in the use of toman labour was
35.14, 116.26 and 114,14 per cent at oxlsting technology
and 156,52, 153,20 gnd 470.18 per cent gt improved '
technology on the shove mentioned throe categories of

farma respvectively.

G£1) (1981) studied the existing farm plans
and optimnl adjustment policies by using Xinesr progra-
mming taschnigue for the Punjab etgte. It use obsorved
that st the exiating level of technology withaout
borrowing, dairying could not compete ulth crop snter-
prises gnd thus did not appeer beyond prescribed minima
in any of the zones. uhan the borrouing of capital wes
rasol toed to buffgloes mtare& the optimal plsm_ of
small, medium and lerge Farms in vsry.tné nunbers in
zone 1 gnd I1I, uharess it ocould find Péwur uﬂy on
améu and medfium farms in zone 11, Novever, vhen the
prices of milk were fndressed by 10 per cent, tha optimal

plans uelcomed more buffalsoes on a1l Farm situstione.
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At the Tecomomended ilaval of technolopyy hutl'-?nlﬂﬂs could
not enter the optimal plens beyand prescribed winima in
any of thae zonss, even uhon the prices were increesed by
30 per cent. However, crossbred cous appeared in the
optingl plans on small and meodium farme 4n 2o0np ! and
only on small farms in zena I and 1I1, It yas Purther
brought out that buPfalec milk prices nerd ta be increased
by 47 and 61 per cent end cow milk pricee by 35 and 48
per cent aver the bgse price ef milk on msdium and large
farms, respectively, go as to get the dgirying incorpara-

ted in the optimal plans.

Hendiqua (1981) epplied ltnesr prograavming
to develop the aptimum deiTy and orap onterprisss in the
tribal pockets of Assem ond Meghglaym. A comparisan of
the existing situgtion yith the antimal plans indicated
the resdjustment needed in the cropping pattern and
resource sllocation to maximise profit. Tha study
revoalod that dairy enterprise entsrad the optimegl plans
in g very limitod memners The commosition of livestock
product-mix regietered alzeublé changos in favour aof
dairy enterprise, vhen new technology associated with
borrowed capital brought in crossbred cous n the
normaet fve plen. Stmilarly substgntigl 'dcrma sllocation
in favour of capitsl intenafve crops like sugarcane,
paddy, fute and vegetables materiglissd gn the optimal
plens uhen conetrainte an tachnology and naﬁi.tal uas
relexsds The study concluded that the relexation of
capital constraint and subsecuent substitution of lou
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valye enterprisgs would result £n mstantinl augmantation
of both income snd gainful employment,

sagnt (1982) wbgerved that in Pstiela district
of Punish deiry enterprise fa an importent alternstive to
diversify the greble farms to Incressa ths inecone and
amploynent potential, He Ffurther chgerved thet if the
gxisting resource endouments werg properly allocated
amang the presgribed enterpriss-mix, thare uss irmense
poseihility aof $ncressing the farm income through
optimisation of resources on all ocategories of farmB.
Furthar, improved precticea of orop and milk production
could incrasse the incame ligni'f'icantly on all the Farm
aituations studied. Theg baorrouwad capital ton shoved its
werked impact un income under the existing end the
improved level of taechnology. The cepitel borrouwing
proved to be of immense isportence in termss of credit
effact on farm incomes in the optimum plang with {mproved
technology. In general, it wes cwncluded thet the
adoption of fmproved techmology ooupled with adoequate
eredit facility dynamises the entire gamut of incams
potential,

Saini (1584) in thig study in Harysns State,
conatdered Pour fesrm nlens for each of PLve zones under
existinn and improved technology with and uithout capitael .

barroying Por ctop~deiry enterprise combinstien,

Under plan 'A' utth existing technology
without cepitsl borroying, deitying uith cous uas found
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'I;a be unprofitshls, Houpver, the remilocation of resourcee
in optimim plan increased the net roturns $o the tune of
2.58 to 46,78 per cant on small farme,; 6424 to 47.68 per
cent on medium Perms and 7«4 to 73.64 per cent on large
farms, Uith eapital bovrouing plan 8, the nusbar of
buffgloes incregsed fn g1} tha farm pituations, The
increase in the net raturn varied frum 15 to 73 per cent,
22 to 72 per cent and 44 to 95 per cent on smell, medium
and lgrge farms regpectively fin diffgrent agro-climatic
zones. In plan C, under improved technology uithnult _
capital horrouing hurrain could not competo with cmsgbrad_
cows. The increase in net returns ranged betueen 39 to
199 per cent, 57 to 166 per mt and BY to 129 per cent

on smell, medium and lerge Perms, tespectively. In plan D
with capital berrouing, the mnbiar of crogsbred cous
increseed in ell farwms aihuaﬁana. The inctepse in nat
raturn veried from 70 to 284 per cent, ‘i-& to 285 per cant
end 193 to 293 per cent on smsll, sodfum and large fatms,
respectively.

From the foregoing ravisy of the studies
under risk neutral ferm plang, there soems te bo &
gengral cansensua thot crop-limtuck_ inﬁagratlon
axhiibits substantial potential Fui‘ iﬁcféaal'ng-émplnynant
gnd income, especislly on small farmg. Houover sll the
studies highlighted the commen limitation of sssuming
risk neutrality in the farm activities which resultad
in fragmentary plans apmpl'iaté anly for short time
horizon, With the result, stable farm p‘lﬁn decinjions
could not ba sttainad, |
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Alsa ell the optimim plens brought out
eerlier with g few exveptions of (Gi1l, 1981, }f‘:g!_.t_!ilq_j_?g?)
sould not bring optimum veatock unit bocsuse of want
of methodotogical refinemant nf;- mixed integer programuing.

Cattle and burfelo ere considersd as fixed
asgel as lend. 1IN prastice, they are having value in
axchange, which vers utfilized for crop sxpenditure of

the sesson.

Improved tachnulogy Poy doiry sctivity use
built up on recowmended Pesding practices, FRecommended
feoding proctives uere sssumed to provide lgpet=cost
combingtion which need not be true aluays in practice.

The limitstions of provious etudies wore
rectified by the presant study to some extent by
following, in the first place, aixed integer progra-
mieing for bringing out maximim net relurn under risk
neutral Perm condition and in the second plece the
naxiaum net return uhich would bring mninfmun varfiation
{riak gfriciont form plen). Thess tus types of aoptisum
plane, uvere tompetad yith exieting fmm}p).m.

2.2 SIUDIES ON INSTABILITY ON FARR ECONOMY

The last three da&st;aﬁ have uitnessad signi-
ficent grouth in totyl cersal prnﬁm%'!.un .s;n'_lnd!.a. R
log trend vegresaivn Pitted to dpte ylslde gn annual
orouth vste 0f 2.7 par imnt for years (95253 to
197778, omitting the draught yeers 1965-66 and 1966~57
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(Shakuntla Mehrg, 1984). 8ut these incresse in averags
production haua‘haan accompanied bty incfeased production
ingtebility, The coefficient of verietion of total cersal
production wes 5.85 during 1966-1978, though, modest by
international staendards, yet can seuse subgtantial price
fngtgbllity which irmediately affects thae farm Pamilies
whe retain high proportion of praduction for femily
consumption (Hazell, 1982, /

Studies related to the source of fnstability
in ferm sctivity and optimum plans incorpersting the
stochagtic clemont in the production surfate would ba
helpful in planning st Permer's level end framing
policies et government level to deatabilize thas distur-
bing furces in the I.;ake of developmsntal sctivities. ‘

FMany atudies both descriptive as well as
model building ttave besn teken up, in and ocutside India
to find e class and consistent ralztionship botuween
various farm activities thet go hand in hand in stabili-
2ing the farm returns. Uarims methods wers followed to
measure and fncorporate varighility in the l’arm. plans,
yst Tational plens on the basis of euch messurement ie
quite intracteble, The ressen te Tisk or uncertainty
which like the term utility, i s subjuctive tarw, To

measure this subjective term by one singls measure i8

16/ Hezell B R. Pgter (1982) Ilnatability in Indian
Foodgrain production. International food Policy
Rgseerch Ingtitute, Rgssarch Report 30, page 9.
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like waesuring the lnngﬁh Qy'a rubber ruler which stretches

a8 ue mossure,

Sugnson (1557} analysed dats for 27 yoars to
answer problems of lend valustion, erop insurance, cholce
of crop and related Parm busingss matters. He made an
attempt to messure yisld Fluctustions over the yagarse far
technological chpgnges, Non aveilgbhility of historic cost
date mede him to use ¢gross returng ingtead of net returns.

He qopumed that costs did not very much over the yeasrs.

A more eystematic snolysis of the veriability
wes sttemptad by Carter and Degn (1960). Moasures of
variebilities in prices, yialds and reaftur'ns wvere computed
Prom 20 to 40 yeers historic daets snd s more cbjective
megsurement of uncertainty assocleted with various crops
end cropping systems in Celiforniam, Ve5.A. wae provided
by them, They used verisnce difference mwethod to
isolate the systematic component from the rendom
compenent in the tims series data on nréices, yields gnd
returns, Varigbility of individual erops uere darived
gxclusively from state yield, price and return series.
Cogte uere syntheaized by making use of budoet studies
to gllay Por uge of net returns, This atudy, though
important Prom the peint of viey of methndnluéy fﬂi the
eatimption of veriebility, did not make use of it in
fgrm planning.

Malya and Rejsgopslan {1964) utilired time
series data of rainfall, gross cropped area, cropping
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pettarn starting Prom 1905 to 1652, to axplein the gxtent
of uncertaintys. They used coefficient ¢f veriation Por
this purposee. Ffarmer's rasponse to rainfall wae studied
by cropping pattern end they congluded thot ferners
shoued high prefersnce For survival by devoting s large
proportion of thelr ageresge to lou yielding inferior
qill@.

Miera gt pl. (1964) Found that poultry, dairy
end figheries were enterprises taken up by fPorms as o
defgnce ggainat fleod in Culteck area., Thus diversifi-
vetion was rosorted to protect ageinst the natural

galamitiea.

¥ahton and Johl (1964) ll:i:n‘apted to ostablish
the axt.ent of vertetinon in acrsage nl’ fnportant courercial
and Pood crops inm relstion to the variation i{n yilelda,
prices snd reinfall over thair prouing periods. The
dats perteined to the period 1951-52 to 1961-62 for
Ludhiang district. They found that the verfence in the
pmtuharvgst prices had more influcnce gver veriance in
the acraeange of different crops than with that nr_rainf‘an
and yielde.

Gupta (4964) maeured \la!iahil_ity of 14
selected crope (1950-51 to 1969-62) in Varsnesi district
’An Uy uslng varisbility index. 1t refers to year to
Iyear Variation in crop yields, prices and thoomo as
percent of the current level which uss everage of last
§ years. Hg Pamd that the index of price verishflity
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uas lower then that of yisld and grnes income variebility

for all the crons.

Vygs and Rakhrel (1964) studied uncerteinty
and crap plaming in the Bhagvneger DMgtrict of Saurashitirs
ragion with dats from 1950-51 to 1960-81, ueing crafficient
of variation as a measure Por wncerteinty. They concluded
thpt veriabilitv in §leld and grase income yere more then

thet of verliability in price.

Patil snd Hiregoudor (1964) analysed the
sffeut of ueather uncertainty on the yielde of pafdy and
sanayement decislon in Bangalore Dietrict,. The data used
helonged to years starting mﬁ 1928 to 960, Coefficient
of variebility was calmlgteﬂ a8 s moasure of uncertafinty.
To knou the sffect of reinfall on ylelds, they used Cobbe
fouglas type of productisn Punction and found that
irrfgetion exercised more significant fnfluence on yislds
than rainfall,

fpte {1964) atudied cropping psttern of
Qamenabad district of Mehareshtrg Stste in relation to
rainfall, prices and Permer's decisions uhich were
governad by thtes main considerastions namely, desire
to achigve self-gufficiency in ceraals.l svallebility
of epeds for cesh crops and bigclogicel hazards., Farmers
uwere ohaerved %o discount the ncoms from aﬁh crop very
heavily on ecooumnt of biologicel hazards rather than

prices.
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therg, € is the cost of xth atack at pth price end
E = axpocted cost uhich uss sgloulated for x

atock at " price {expocted price)

th

It is then left to the customer to decide vhat combination
of *yield level®! and 'risk lovel' (Min V) he uante
(Danzig, 1966). Thus Partfolio theory is sn efficleacy
criterion that identifices a sst of inveatment plans that
minimise varience Pof given levels of expected wealth

from which uall definad classes of desision makers can
Pind the expected utility maximizing sclution.

FMierkowita's problem was to select en optimel
purt?u}.iﬁ of stocks under a budget consirasint, Thus xi _
‘betng tha smount of the stock, i in the portfolioc, the
feasitrle sot was derived by 37 5(1 = ﬁ, V being the totsl
fixed cost of the portfolis,/varisbiiisy o the cutcome
of this kind of {nvestnent, 1t yas not pusgible to
maxinise the gxpected vglue of the portfolioc gt g
prescribed futura dete t.

PN SN
Es_, being the expected velue of the stock, § at that tige,
Since C; wes the t:rus value, 2= 3 81';1 vas @ random
variasblg with mean Z and vu‘iancs{zz. He propoand to
maxinixe

Fo Z-A 22
Where A uss risk averse coefficient whose velue depended
upon the personal cheracter and masd of the investor.
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Agsuming
Zm= Ec "z'} », and

g:ummj-E(c -c)(c 5)

then 452 = 1/2;22111.’:&‘:(1

and F is a quaedratic form in Xge g ths matrix of the

Vyy wae positive semi~doPinite, F uas g convex and hgd

aone optimal wvslue under the congtraint, = Xy = V,

Rigk was sessured by tha varisnce of the:umnma of the
dacision, snd the utility function was a uplgHed sum of
mxpectationa and varmei,

Though there are rsasong to sccept ths simpli-
fied way AN which portfolio theory _jfduhtiﬂﬁs afficient
investnent plans, itz slouw aecéptaﬂce in ngriculture riasld
uwas dus to lack of computetional capscity af svnilable
quedratic programming algorithme vhich could be ugsd to
derive the £V set, fMost recently, egricultursl economists
have anplied portfulio theary to an incressing nusber of
diverse problems. Scott end Daeker (1972) gpplied portfolio
theory on an Illinofe corn and soyabegan farm adding
Bgumolas safety Pirst eriterion, 5t1ll othgr egpplicaetions
uere by “atry and Uilliam (1976) ta sontracting pmhlaus
with credit mnstraintn by Whitson, Barry and Lgewall
{1976) ta a verticel integration in _rayu:h mﬂagamt,
and by Buwncols (1977} to deciding on tomasto contracting

altarnstives.
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Heady and Cendler (195B) developed: a new
modi{fied almplex mathod tu' handleo the prohlem of risk
in pgriculture producticon. By taking verisnce a8 an
adaqiate indox of the net return mriﬁlmfv, tha suthars
gtandardized the nat vevgnue of farm activities for risk
programming analyeis. Speciel risk programming sgustions
to the stondard simplex eguations uere added, The
authore considered the ghservatians to be rendom gnd
limited their gnelysis to get E«V (pepestsd roturn-
verisnce) officient plene Prow which the fermer ecould

chooge one plen.

_Camm {1962) Porwulated alternative plans for
a 100 acre ferm using the madrattc'prngtmn!ng‘ tachnicue
£nun§pumt1ng the element of risk likely to ococur from
yiald and price veriations. Tese altornative plans
yielded different levals of returne and tho Parmer wee
eskod ta sulect ang kewping in vieu the fixad costs
involved.

Stovall (1966) dsvslaped a thonretical medel
uith tus Tesl activities to revive research interest in
retura varishility, The total varisnce function uves
vbtained end the contribution of esdh entarprise to the
total varience yas uotked out. By thie usy he pﬁuuad
somne imlicetions of the offect of aﬂtu'prl_ﬂa saloction
on totgl roturn verignce in Tarm ploming,

Hou gnd Hazell (1968) by utilizing the time
sories deta an coste and returng of o v@ai:ab!a farma in
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Ugstern Row York fllustrated e procedure Foxr guantifying
variabilifv in Peram returne, They incorporated raturn
verisnce ss one of the constragint, Thay obtoined a set
of varisnce-covarisnce coefficientas fram the groas

éargin s6rl@d asasuming those tn be the Teallstic estimstes
of the tree valuss and that theae ware indepsndently and
normally distributed.

Singh and Zilbermen ($984) in their study
brought tha impact of price uncertainty on land and
Partilizer a2llocationg gmong erops &n Punjgh Stete.
Quatdratic risk programming model wos used for this
purposa, The w0odel ia as folloust

_ The ravenus Ri per un.tt;. _nr x’_ crop mckivity
Was ssgumed to be stochaatic fn nature ang follou e
normal distribution uith mesn G, end vsriancaciZ. It
was further essumed that the revenve H:l of sech oop

activity has an ogssociated utility,

U(R,) = 1-a" %

there
O = pisk gvergion coasffiaient of the farmer.

As the ravenue at eech point aof time was sasumed to be
normally distributed, the expected utility of revenue
wvas maximised 1f one was mexinised,

EBR) -3 012

€, ~% & /42

R, is random in nature, thercfars E(Ri) s aqual to C,
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Thes meximizetion of total expected utility of revenue
‘wap achieved by maximizing
C ' - % BX"UX
&sbject to
Ax L 8
Where,
€' (Cqy €y avanses On)
V= Qrience-coverience matrix
The problem wee to chooae X 2§ which maximize
E'X « 1 &X' WK sublect o AX< B with the hslp of
proagramming considering the different values of risk

aversion coePricisnt,

With the help of gbove model the authors
ucm&ludad that the risk caumssed by price ingtability
resulting in wveriation §in the inoome from the crop
affected the allecation of lend ond fertilizer swono
crops. Alsyp, they concluded that the sxisting land and
fertilizer anmatiun pattorn is auay Prom the efficient
£V frontier. It Smplies that the existing cropping
plan is inefficient in the senze of minimum riek
portfolia,

24242 WOTAD Podel approach to measure risk.

Hezell (1971) suggested tho minimizetion of
total abeolute deviations (MOTAD) progremming procedure.
The epproath ues similar to Eey nnalysis. but inetesd of
minimising varliance for any groee margin totsl sbsclute
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devietion of total grose margin (5) ues ainimised,

An E-A {Expected return-mcan deviation) opportunity locus
replaced the usupl £-V opportunity locus. R[OTAD progree
mring had an edugntage for skeusd outcome distribution,
His linear elternative, uhich, vhile retaininng nost of
the deaired features of the cusdretic model could be
readily solved on conventional L P model® with the
perametric option, His criterion NOTAD is as follous:
He defingd Chy (h = 9=8, § = 1...n} 33 the observetion
of forecests of the outcomes of the unitery level of the

activity § under the stats of nature h, and
1 =
" S

Theg mean gheplute devistion of the tatal cutcome of the

pur!:l’ﬂlin X (x L xi" ..-Xj.--.'-., Xm) ues
- S = -g, - )X

R ol R TR’ J
A was an unbiased estinmate of the populetion mpen absolute
income deviation. The model wese
Minimize S Y

h h
auch thpt

Zj G a, A" )©

h=4%41%to5

X, = 2( 2= 0 to unbounded)

% atf X, ¢ b1

( 1 = Q ,00ceess Iﬂ)

Uhere, aij "8 matrix wes the ptanderd lineer pndgramminp |

matrix of non-=-risk constratnts and ?h vas Ehe nagative .

rpg—
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part of the deviation for the state of nature he The
efficiency locua, this, generated wes pbviously not
fdanticel to (E~V} logus, but, atcording to Hazell the
diffarences woere not sp great as to definitely reject the
model as & ressonsble epproximat fon of the cuadratic

prograeming.

The approach used by Hazell tp bring afficient
ferm plan has besn successfully applied to different
types of probleoms such as the trade offbetucen aaq:aci:ed
returne and risk emang corn belt farms (Brink gt sl. 1578),
eveluation of aplternative pesnut policies (Kieuvuoult gt gl.
4976}, ths return risk trpde of? sasntiated uith temoto
production {n Horth Uestert Ohio {Schurls gt al. 1979},
Mexican venetghle exports 'aquilihr.ium studies {Summion
at ale $975) eteble food grain production plan for India
(Hozell, 1982) Patm plans for dreugt prone eree of
Bijspur (Mruthunjeya, 1976) end Plood erees of Assanm
(Kslitha, 1980, Shoumick, 1982).

2:.83«3 Rizsk gfffcient farm Plans,

farming in India is full of risk end uncerta-
inty. The main source of risk and unsertainty prevailing
in crop end livestock producticn gre output, pr.tbé end
yield instebility, The mgin factors respongible for
price fluctugtions are unateble national gnd international
comsodity prices gnd ehifte in Covernment policies,
Under auch conditions, producers do not nﬁiﬁr gim to

maxiaize income Dut olwo to raduce risi,
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Recognition of risk gn Parper's decialone in
trop production gnd fts measurpsent is of recent erigin
and only s few smpirical studies have bern, thus far,
sarried out in Indie wvhich blended timg series dets to
ascertain tho instehility in agriculture and cross
nectional data to know the input gnd ouiput of verious
farn activities, specially, crop-end liveatsck
enterprisa,.

Mruthyuniaya (1976) in his gtudy on draught
prosneg farms in Bijapur district, Karnasteka, attespted to
axauine the naturse and degree of instability and to
supnest en efficlient crapping antd supplerentary anter-
prise system for stability snd growth in arid.sgriculture,
Primary dotes from 113 ferasrs snd émn-dery deta from
publishad spurtee wvers uvagd Par thie study, Statistical
tabulsr snelysis, deterministic linear progromming snd
poranetric risk {Stochestic) programming technigues uers

usade

The re#ulta indicated that agriculturg in
Bifapur was highly unstable and risky, charecterised by
high fluctustions in both crop yields end prices. The
results shoued that in most olf the optimgl plans on
small Parme the entire Porm ares uas put to ugs, However,
on lerge form2, ataund §0 per cent of thé 1gnd remained
8lack in moat of the plsns due ¢ riglid constraint of
bullock lebour. In the existing plans, all the availshle
land was put to use on bath sasll and lﬁréa farms to

get 2ors income.



The net returns were higher and mwre stable
in the Pinal optimal plansg with doiry than the opticel
plans yithout dairy, (h small farma the net returns
were fse 4559 with standard deviation of fe. 522 gnd on

‘largs Parm, 1t wes R 17222 and tha standard deviation
wes Me 2066 only. The results shouasd that wixed Parming
with deiry activities could not only incresse net rsturns
but aley added stability to Parm incomp - human laboul
and capital became the major constraints wvhen sufficient
deiry sctivitige vers sugnested in the optimgl) plaens
along with crop activities, In genersl, it uas cbsarved
that whon oross margin vas perampterissd, risk ifncresged
mich feeter than Parm returns in gll thu Pars plons.

Kelithe (1980) carried out s detailed imves-
tigation in the flood Pres parts comprlaing 90 per cent |
of the reinfed crees of Ascem pleins in 1978-79 with
e vieu to explore the passibility of deriving higher
Parm income by studying risk gffisient production
decisions under varfous Parm situations, The gnalysis
of the risk ePficient produntion plane indicsted that
on emall, medium and lsrge synthetic farms, {both jute
and sugarcane zones) ths risk associated with sxisting
levels of groass margine declinad uith the shift from
the existing to the improved level® of technology.

Ths inveatigetion of the possibilitiea of
sarning higher then the exiating levale of gross
mergin brought out that from the view pointes of



&%

profitability and atebility of farm incomes, orop +
cattle + poultry + gogt farming alternative use the
best production policy decielon Por the riek averters

as waell pa far the risk preferers in the study sres.

Bhoumick (19827) in his study in Kearup
district of Agsam worked out optimal plang and studied
the pattern of sropping, Parm returnse snt isbour
employment with varicus combination of crop and
Jivestook enterprises. He found that the coePficients
of variation of yield of moat of the crops were high
vhich {ndicated a high degrees of I.natability in flecd
prong district of Kamrup, Dueg to eptimeisation, small
farms increesed cropped erse uhereas medium Porms did
not. fres under poteto ineressed in optimum plans for
all Parms. Liberal evailability of credit incrassed
total craopped srea but did not increase the number
of livestock enterprise. By and large, inclusion of
livaestack enterprise not only reduced the risk but
also increased the farp returns under resourca

optimisation.

ARll tha three studies uased constant cost
concept to arrive et gross mergin. Though suitable
time series dats for cost of production 'oP various Parm
activitien rerely exist, yet ueightege g'lvah to current
cust figures by index number could bring the gross
margin/unit of farm ectivity near to reslity, In this
study, instead of constent coat of production ualﬁhﬁgﬂ'
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cest of production was used to arrive ab grosa margine

Alsp time serios dats far milk production of
cattle and buffalo of the rogion are not svaeileble.
Earlier atudies either gsgumed zero risk in dairy
sctivitieos {(Mruthyunjaya, Kaliths) or estimated en
sasumed milk production dets (Bhoumick}. In this study
milk production estimates were calculsted aon the basin
of grouth rete af milch aenimals of each catogory, like,

crosebred couw, Halliker couw and byuffalo for sach taluka,

The lmnrtance of coveriance betugen crops
end batueen enternrises wss not brought out in any of

these studies which wes attespted in the present study,

24344 Utility Models tc meesure risk.

Utility baged modals have bsen the wmost
ufdely used ia investiqating behaviour of dectsion makers
under uncgerteinty by aconomists, payshologists and
statisticianas, Specific aepricultursl epplicstions of
utility theary have bgen nzade by Officer end Helter {(1968),
MoArthur and Dillion (1974), Lin (1973}, Francisca and
Anderson (1972), Uebster (1977) and Bond and Yonder
(1980).

Officor end Halter daalt uith decision on
foddar reserves for drgught conditiaons and Lin daalt'
uith tha selection of cropping systems. In both these

atudigs, @ reasonsble corresptndanca betuesn actual
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dectsions mede and those predicted by expected utility
theory was pbserved, fMoArthur and Dillion gtudied

optimal stockinng rates and Unbater applied this rule to
pesticide use. Bond end Uonder spplied the technique to
abtain the certainty squivalents of four different gambloes
which represent locel risks that farmers confront. The
main finding of thsir study, housver, is that whfle risk
aversion is the most prevelent risk attitude smong the
Australien farmers the aversge degree af riak gversion

is rmot very high.

In the context of developing countries, the
major uerkes heve been repapted byO'Marg (1971), Dillon
and Scandizzo (1978), Harath (1960), Binsuanger {1980)
and Singh (1980), O0'Mara and Hersth studied the decision
to mdopt nouy technology by fgmmers in Brézﬂ.l and Sri I.anka.
respectively. They obaerved e close asmocietion of the
theoretically predictad decisions and potual decisions.
Dillon and Scendizzo, atudying a group of Brazilian
fermere using utility nodel shoued that risk attitudes to
income changed substantislly yhen subaistence mhsumptinn

wes at risk,

B insuanger mpo:-tad resulte of estineting
riek gttitudes of 240 Parmers in India. Ho used the’
intervisu technique ts derive the certsinty ecuivalents
and gn experimentsl cpprogeh uith Teal pay offs. His
study showed that at higher pay of fa, most individuale

srg moderatsly risk averse.
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The main disadvantage in utility theory is
the diffieulty in coTrectly gliciting the ulility
Punctions. |

243.5 Sofety First Fodels to meesurs risk.

Some hpuristic modols that have come into
increasing prominence as an adjunct to the expected
utility theory ere the eafety First modsolas., In these
models risk is defined o5 the probability that the
gstochpratic varisble in question assumea s valup beloy a
predetermined criticsl minimum or g diasater lsvel.

Scntt and Baker (1972) used Portfolio thaory
on Illinois corn end sayabean farm adding Haumols'! safety
firet criterion, The model developed by then uss

Raximise

Z = ij - d X I.Ix
aub ject to

ax <
uhora

U' = g vector of the 1m=nms for thge activitiaes

e tha vector of activities
= the scalsr (risk aversion coefficient)
Usr fance-covariance matrix of gctivity incomes
= Mgtrix of the input cosfficiente

G > L a4 »x
|

= Vectar of resources restricti-m’i

The nmesn sxpected fncome wes computed From the annugl

obsgrevat ion on prices and yields over the past 10 yaars.
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Roumasast {1976) incorporated safety first
roles into some lexicow-graphic decisfion modsels to explain
fertilizer use by rice farmmers in Philippines. O8arry and
fRobinson (1975} employed the safety ﬂ.zat eriterion along
with stochastic dominance and showed that his rule leads
to cholces similar to choices made using othar cr!,téria
such ¢s Saumel'zs {1963) expected gain-comPidence limit

critorion,.

Al bgeic nesd in most sefaty-First model s
the spocification of an oxogsnous disgater levsl. This
is e nebulous concept and hence specificaetion becomes

scbitrary,
24346 . Game theory modal to measure risk.

(PFaa thgorstic Eciaiun criteria have baen
proposed in declsion making under uncertginty. One of
the sarliest spplicationg of gagme theury nodels uas. by
Hoady and Dillon (1961). The decisfon problem investi-
gatsd wos the salsction of cattle feeding progrsmmes by
77 Parmers in Iows for the 1957 ssason. 1t was noted
that in generel, the specified game theory model had
deacriptive valua only for a small proportion of entrepre-
naure, The normative implications of the model was
sssesseed via the maxinin criterion, pringiple of 'j.tuu?fi-
cient ruason snd regret criterion, Tt uas guggested thet
the farwers could have increessd thelr expected profit
by 21 per cent if thgy used these three criteris.
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fggarual snd Hegdy (4968) slso spplied the
above models for selection of cropping enterprises,
&pplicetion of fertilizers and determining markesting

strateqgics.

FieInermay (1967) used game thearetic criteria
for farm planning under risk in the context of progragmming

rmodals,

»

Geme theory is more sujted to situation in
which actors ond their adverssries plan conscinusly,
analytic examples relatin- ggriculture in the literature

arg not easy to find (Herath, 1582),

2.2.7 fulti fodel spproach for risk meesurement,

Kennady snd fFranciasce (1971} developed farm
production plans using both Hazell's MOTAD madel as well
as Foocus Losg Constrained Drogramming (FLCP) techniques.
They found that the three diffsrent forpuletione of
MOTAD andg FLCP used in their study performed equally
well. They, however, cointendsd that if the necesazry
timg saries dats on gross margin wore svailable, the
MOTAD formulatinne weare esasy to run and had the

advgntage of flexibility in interpretation.

_ Bousserd (1976) reviewed differant sppr oaches
of decisian mekina under risk and uncertainty in
agriculture. Ye cnnsi#eraﬁ portfolio selecction epproach,
chegnce consktrained pronrammes end geme theory spproech
g8 alternatives, He argued thet the qua&ratin pronramning

was theoreticslly enpeslina but very much difficult to
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apply from the prgctical paint of view. He considered
some linesr approximetion aspproach specislly Hazell's
MOTAD model to be much important Por practical purposes,

thaounh £t sppeered to leck theoreticsl support.

Anderaon (5976) critically revieued several
rethods of modelling decision making under risks to noto
inter=relasticnship amona alternative methods for varicus
purposea, The pliernative methods considered by him |
included expected utllity meaximization lexicogyaphic
ordering and stochastic domivance. He arquod thet the
£~ ppprosch was a more ﬂatisfactory megesure nf riek
compared to E~A gpprnach but assarted thot as the matter
permitted ready f{ncorporaticn in the linear nrogramming

formulations, it had pragmatic'apnaél.

ar (1963) proposed Target MUTAL model.
T™in model §{s modification of MOTAD galled Target MOTAL,
Here a twuo attribute risk and return are token into

considergtion. T™has modsel is as follous?

n
Te Fleox. E(Z) = E-_ c.X -on-q...v(-i)

| jm 41
aubjert to
n
2. ¥ 38 x b _
J=1 kjjg k .-..00_000-(11)

n . .
3. T - jé.i c!‘j xj - yrg L e & 3 % a e & 9 (111)

r=1%tos
i}
d.,ﬁ;."r"r'r =/\ .tv.‘l-(i\l)
= -

A= mt20
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Whore, eguetion (1) meximizes expsoted return of the

solution set,

Equation {ii) fulfills the technical constraints,
Ecugtion {1ii) measured the revenue of g Solution under
stote T,

I7 the rovenug ig lpas than target T, the difference is
transferred to sguation {iv) visz verieble Y
Ecustion {iv) sums the negative daviation after welghting

theom by & their probghilitv of scourring Pr'

This model though thaeoraticazlly eppealing is yet

to be tested under various farm canditlons for its afficacye.

From the foregoing review of literaturs, it
is amply clesr that uhile considergble potential exists
for increesing income end employment through ontimum
rasource sllocgtion and enterpriseenix, thera jis hardly
any literature Por risk efficient Parm plana with crop-
dairy entorprise mix Por dry farming aress which could
serxve guidelines in meny developmental sctivities both at
regional a8 well as farm levels, Keeping thin in view, the
nrasent study was designed %o hring put the risk efficient
Parm plans under various alternative production choices

in the Dangzlore district which is a dry ferming ares,
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CESCRIPTION OF THE STUDY AREA

Karnateke is the eighth laergust state fn Indis
both 4{n area and population., It 48 sftuated on the
uostarn edge af the Deccan Platoou of the Indisn Union and
1ies betuosni1.52 end 15° narth latitudes and 74° and 78°
past longlitudes., Thga state $8 bounded by Kolhopur, Sangli,
Solepur, Osmenzbed and Yaended districts of Rshpraphtra
State and Goa in the north, Hydersbad, fRshtwbneger, Kurnool,
Ananthapur end Chitoor dlestricts of Andhra Pradesh in |
the fast, Sslem and Hilgiri districta of Tamil Hadu in
the South-tast, Cenanare dletrict of Kerala in the Sauth
anid Arabisn seag fn the Yesat,

Physingraphlically, the State ls divided into four
reqions, namely, cosstsl repion, Malnad chilly country
1ying east of the Uestern ghats edgn, the Nprthern
treppoeanless undulating plﬁ?au, and sputhern broad

grchesn undulpting ploteau.

further, the state has baen sub-divided in'to ten
egricultural zomas based con the rainfell pettarn and othar
characteristics like mejor soil types, elevatiocn end
vegetation. Amang these ten zones, Hué o008 aré dry
ones hanely Nerth sast dry zone, Norilh dry zons, Centrsl

Puttaswamish (1980) Economic Oevelopment of Karnetake -
A Trastise in cunt!.nuit% and chavge, Vol.1, page 14,
Bﬂﬂrd F‘thlishlng cﬂ.. eng Balhi. '
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dry zone, East dry zona and South dry zone. These dry
zones occupy 64 per cent of the totasl gangrephicel asree
of 10.4 million hectares of the stete end 72 per cent of
the net cultivated srug of the State,

Bangalore district, which is tho location of the
present invastiogetion, rnpraéants dry south gaestern zone,
o plateau with scile mostly red loams wuith fairly good
mnistﬁre retontive capacity. Thg normal reinfsll is
794 nm and the break up undor different perinds is 40B mn
during June to September ns South Ueat monanon, 215 aum
during Xtober to Decemher sm North~Egst monsoon, 12 nm
during Jenuary and February aa. eold uegther period rains
end 159 mm during March to May as hot ypaether period
reins, The altitude of Bengalore and its surrounding
area 18 as high 8 921 meters egnd the temperature is
‘modest ranging from 20,5°C in Decamber to _2'?.303. in Aprili,
The Bangalore district consia.ts of the atgte hesdguerters,

8ongelors clty and alsven talukas.

The district is endowved uith great potential for
developments Judicious exploitation cof the resgurces
of the diastrict celld for a detailed study gbout fere
production pattern including dairyino smt other economi-

cally viable asvacatiocns,
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34 AREA ARND P PULATION

Bengalore diatrict covers gn ares of BOUCB aq.
km yhich 18 4.17 per cent of the totgl area of the Stete.
It includes 2470 inhgbhited villages accoumting for
9.21 per cent of the total villages in the State
(Teble 3.1} But thie diastrict is comperstively more
thickly populated uhan denaity of population per sa.km
iz taken into considergtion, Its density of population
iz as high as 615 per sg.km uhich is gimest three timos
the State averege. This hinh density is mainly due to
the metropolitan and fndustrial charecter of the Bangalaore
city. The rurel populstion of the Bangalore district
constitute only 44.56 per cent of the totgl population of
the district =28 esgainst B;? per aent fn the State.

3.2 LAND UTILIZATION

Df tha total geographical area, only 4%7.3 par
cent of thg erea was cultivated in tha district, The
perecentane of net aree cultiveted For the Stste was much
rorg than the corresponding figure for the district
(Table 3.2). Foraests and falloy land constituted
15484 per cent and 8,2 par cent of total ares of the
State respectively. Houwaver, the curraaponﬂim' figﬁraa
for the district uers only 10,83 and 6..9f per aént of
the total erea, reepactively, The proportion of parmanent
pesture land to total aras ia 16.75 per cent for Bangalore
digtrict as sqaeinst only 7.44 par cent P‘ui- +the State eo
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Table Ju1: Ares and Populstion of Sangalore District

and Karnstaks atgte.

Particulare Karnataka Bangalore Parcantags

atate digtrict t6 the totsl of
the 6tato

Area (8q.km) 191791 8003 4.47

Papulation

Denaity/ag.km. 193 615

Percentsge of rural

pupulation 87435 44.5?

oy of inhabited 26926 24706 9.21

villaeges

Smsrce: The Timss of Indfe - Directery and Yesrbook -

(4983) page 67«
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Toble 3.2 bLend utilization stati=stics of Bangalore
diatrict snd Kerneteke atate {(9979-80)

(000 hectares)
Particulers Kernsteka Bangalofe Percentege to
state district totaz]l state
area
1. Totz) neographi~- 49059 §0240 4,2%
cal area (100) (100}
2« Hat aroa mlti- 103% 4“7.4 3090
vaoted (547 {47+3)
3« Forest area 3090 105 2.67
(15.84) (1003}
4, fallou land 1563 - 55,45 3.55
(842) {6.51)
5e Not aveilsble for
cultivgtion
$) Sarren agnd .
vneults vated a8 49 .0 2.52
1 and {(4.8) (5..98)
11) Lgnd put to
nonagricultu~ 274 60,7 306
ral use (5411) (2456)
6« Other cultiveble 507 4352 2426
wssto (3.43) {2401)
7« Permnment pasture 1418 ’ 12464 7.94
| (7.484) 16.75)
8+ Lend under misce.
troes crop groves
atocetrs nat (3051} g'ig) S.38
included in not * : - '
erge SouUn

Sourcer 1. Karnetoks State Agriculturel Dgriarttamt.

2, Times of India - Oiroctory and Yearbook
(198%)

/\/{?‘{.‘ f:'(;'mu 4 "‘@”N’&'“’GJ are ﬁ»rc.jefm “+ ""e""fm/
] ;“iﬂ;"'?‘(:.h’g a7 L,
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& whole., OCther gress, nowmly, ares not sveilable for
cultivation, cultivable uvaste and land under trees and
groves sre very meagre both for the district as well

a8 the state a5 s vhole.

3.3 LAND HODINGS AND OPERATED AREAR

Excluding the Bangalars city, the eleven
t2lukaz consist of posgtly rursl sres. But ths distei-
hution of land emonyg Parwing households $8 inequitabla
sinca about 71 per cent of the total aporationsg) holdings
Balow 2 hecteres hgndled ghout 33 per cent of the total
operated ares (Table 3.3), The remaining mcdiuve and
large farmers having asOre than 2 figsctores as oparational
holdings cultivated as much g8 67 per cont of the totgl
gperated aroa of the diﬁtﬂct«

3.4 SOURCES DF IRRICATION

Though Kernataks State has tuo rivers and
21 riverlets, Sargelaore district does not hgve river
frrigetion. I¢ was neted that in Bangalore district, the
total irrigated ares {es in 1979-00} uass 73290 hectaras,
of which, 37296 hectarse uere under tgnk irrination,
29324 hectares under uslls, 4316 hectarns under cansle
and 2248 hegctares under othpr sources of; irrigstion.
Thus, in Sangalore district only 17.98 per cent of the
eropped srfea wed under irrigation gs agbinal 21 per cent
in the State sa a uhnle,.
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Teble 3.3¢ Land holding pattern, nusbar of operational
holdings and avea operatsd in Bangalors
digtrict and in Kernatsks otate.

Ferm size oroup Bangalore Distpict Kernataka Stete
(in hecteres)  pooatass To totel” Persentags o Eotal
Nysher Rrea rﬂuﬁ)ar Ares
1«01 £t 2.0 25 .86 20,63 23 .30 11 .6
2,01 to 4.0 18.94 2732 2150 20.4
4.01 to 10.0 8463 20.21 36 .60 34.0
Cverall 100. 60 100,00 40D.90 100,00

Sourcet K.Puiltgsuamaish (1980) fconomic Development of
Kapnateks, A& Treatisg in continuity and chenge,
Vol.t, page 801,
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3,5  CRID ING PATTERN

The cropping pattern of the State as well as
Bangalore digtrict are spt out in Table 3.4, It is
observed that the praportion of area alleocatsd under the
principal crops like raegi, paeddy, jousr, wheat, maize,
minor millet, groundnut, sugesrcens, ms:lberry fodders
erop and others veried caonsidersbly in the state and

district.

Ragl is the staple feod in the dietrict.
fbgut 47 per cent of the cropped erea was kaept for
grouwing ra0i se agsinat the state everage of 8.83 per cent.
Next crop which geccupies a major area in the dietrict gs
well g8 in the sigte was paddy. Haérly 9 gnd 10 per cent
af the total cropped srea uas alluttéd for paddy crop ln-
the district and stete respectively, Jougr cultivation
was almost negligible in the digtrict which occupied
abgut 16 per cent of the total cropper area of the state
8o also Sajra and cotton cultivation wsre not popular fn

Bangalore district.

figjor oil sesd cultivated was groundnut which
ocoupietd nearly § per cent and 7 per cent of the totel
cropped area in the district aﬁd state respectively.
Sugercans and chillies, the major aummercial crops
occupied 1.12 par cent and 0.6B8 per cent of the total
cropped area in the ciatrict, though the atete aversge
vas little more thon this.
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Tablc 3.4: Cropping pettern for Bengalare District
o and Kerngteks State.

Name of the crops Pergentage share of crops to
total cropped sreas
Karnataka Bangalore
state district

Paddy 10.58 8497
Ragi B8.83 47.15
Uheat 2.91 De1?
Josgr 15.7 O.10
Malze 1446 264
Minormilleats 3.50 : 2«38
Bajra 4.66 -

Tur 2493 . 0.97
LGram 146 Da11
CHillies 1.46 0.68
Groundnut 7.37 5.05
Sugarcane 1.4%5 1497
Cotton Cu32 -
Logonut 1.65 1449
Pulbgrry .86 3.02
Fadder crops flehe J+64

Sourcaet Statisticel Abgtract af Hangelore Diatrict
{1979-80) end Bureau of Economics and.
Stetistices, Government gP Karnmatska.
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Benqalore district is one of the four
districta in the stete vhere mtlberry leaf production
for reering silkuorm ie Fevoured on irrigated lend. On
an avereye 3.02 per cent of land wuss kept for thias leaf
production vhereas staete gverape uss only 5.86 per ceni.
Fodder crops mainly napler and rhodss gresSs on irrigated
2and snd pgera Qress in uveter logged aress cccupied about

3,64 por cent of the total cropped areg in the district,

3«6  HORTICULTURAL CRIPS

The district hpd 20265 hectores of land under
various horticultural cropeg, of uhich, plantation crops |
end aspicea, ranked first owubying an ares of 13679 hactzres
followed by Fruits and vegetebles with an srea of 7953 ha.
ond occupied the second and third ranks respsctively,
Houever, orape production in the district was th'a highaat
smang ell the districts of tho state. Amonn vegetable
crop8, potatn uas aroun in an area of 1472 hectares.

It uas observed that there uas scope to fncresse the areoe
under =211 types of fruits and vegatables in the district.
fut of the totsl area of 13679 hectaros under plantstion
cropg, coconui ccocupied sn areg of 10649 hectarss gnd

comnercial Flowers were grown in 347 hactaros _o-f’ cultive~

tead land,

3.7  LIVESTOCK POPULATION

The ldvestock, on integral part of a diversf«
fied agriculture in India, cansiats of cattle, buffaloes,
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sheep, ooots, plge, horses, poultry, denkeys etc. Together
they make g significent contribution to the state and

natfonal fnconme.

It wes noted that spme of the good draught
breeds of Indig, nemely Amrithmahal and Haliikar which
form the main source of dreught pouer in the state ere
beaing devgloped Por bpth draught and milk praduction, in
the district.

Table 345 gives the number of livestock
populgtion and its dengity in the district and state,
1t is interesting to note that Bangelore district haed
the lsrgest cattle populetion among ell other districts
uhich gecounted for ghout 8 per cent of the totel cattle
population nf the gtate. Further, the daﬂaity of cattle
population ves also very high as compered to svpgrall
;va_!.'age of tha state. The densily of cattle 4in Qangalnre
district wes about 94 per agusre kilometre as against
about 47 per spguere kilometre in the state.

Marsover, it was chsgerved thet accordinn to _
1977 gensus, there wuere 755461 cettle haads, of which,
174422 vere milch cattle vhich accounted for only
22,65 per cent of the total cattle population in the
district. OFf the totel csttle population in the state
about 356, psr cent were milch caettle.

Un the other hand, buffalo populstion was not
a8 high gs cettle population {n the district. It consti.
tuted S.50 per cent of the totsl buffalo population af the
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Teble 3.,5: Liveatock gopulation in Bangglore district
and Kernataka atgte.

(4977 census)

Rarnataka State Bennalore District
Particulars
Nunbar Ognsity/ furb or Dengity/
Qgo'e sns.mater 0DO's sg.netre
Total cattle 9080 47435 w5 94 .40
milen eattle 3238 16 .88 17 21.36
Taotal buffalo 3126 16,30 172 21.50
filch buffalo 1820 g .43 3 9.12
Shaep 4343 22465 339 42,40
Poaultry 9311 45455 1865 133 .00

Sourcal Stete Animal Hysbandry Department
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state. There were 172929 bquaIﬂaa in thg district, of
uhich, 7280% yerp the milch buffeloes mgrcounting rof
ghout 42 per cent of the total buffazloss in the district,
8ufPalo density uvas zlac hicher for the disteict as
compared to that of the state, It uss ohserved that the
cattle served as tha main sourcs of draft pouer in
sgriculture while buffalo contributed a lgrger proportion
to the totel milk production in thg district, Housver,
uith the introduction of crossbreeding programme, croeabraed
" cows hgva started becoming sn impartent source of wmilk
praduction in the distyict,

Systomatic affarts in pattle develepment in
the district began uwith the axtension actiw.itiaa initiated
by the Netional ﬁairy ﬁaéaarch-tnatitute in the year 1952,
Tis was letar follousd by tha introduction of Intensive
Cettle Development Progremme In 1966 and noy 1%t is plso
being garried out by Katnatake Dsiry Uevelepment Corpora~

‘tion, Controlled hreeding has been taken up through A,.1.
using semen of Jersey, Holstein Frieslan asnd Red Dane
bulls for cows gnd Murrgh bulle for huffgloes. Frozen
semen technique uvas introduced in the diatrict during

the yaar 1977.

Through g netuork of agancieg, tha ﬁreaént
bhovine population of 1567 villages in theo diﬁtricb ere heing
provided timaly inssmingtion and uat&lmry’ eid, In the
year 1gaq)40598 ingaminatsons uere reuurﬂgd in these
villagoes.
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K SHEEP AND GOAT

Haxt to bovina population, shaeep and goat
nopulation assume: specigl slgnificance in tha disirict.
fig per 1977 livestock censug, the nusbser of sheep in
thg district uas 339216 and that of goat 186551 accounting
for 7.80 per cent ond 6.0 per cent of the totzl populstion
of the gtete respectivaly, Thae important Pour bresds of
sheep In the state and the district are Bellary, Deccani,
Hassan and Bennur (Mandys). In Bangelors district, sheep
‘populstion consiat mostly of Banmur breed uned both For
meat and wool production, Among shesp end goat, dugl
purpose shoeep was more densely nupulafad. The goat
population ues distributed sparaély throughout the
district. By end largs, L% wes sean that density of
liveatock population yas relativaly very high in ths
district as compered to thet of the state,

3.5 POULTRY

Bangalore district stands third in the stote
Por raising poultry birds. The stste poultry farm in the
district hss meda considersble progress during the last
two decedes. The district hes sbout 1065000 poultry
birda, wuhich acéuuntad for 411 per cent of the total birds
in the atates ‘ ‘

3.10 NARKETING CMANNEL FOR FARM PRODYCE

There are three Yrsgulatnd merkets for grain
and pther crops in the district. The doteilo of marketing
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of farm produce including that of sheep snd goats arg
being recorded regulerly in those markets eitusted in
thres tolukas af the district,

Milk i{s channelized througsh 194 milk producers’
. Cooperastive Socisties epread aver 8 talukas nf the
district which is collected, processed and marketed by
Bangalore Dairy. This dairy started functioning in the
yaar 196G initislly with the aid of UMICEG with the primery
gic of supplying milk to the vulneorghle soction of the
urban population, Ffor selifinn cocosns, Five regulated
merkats are being operated in difforent perts of the
district,

These organised maﬁkata Por crop and liveastock
groduce play sn important role in merxeting farm produce,
Monthly reports of pricaa‘uf farm produce by the Agricul-
tural Marketing Baard help ths farmers to know the

fluctuating trend of pricea of various cnmmoditieé.

Keeping in wview, the axisting valuable
Taapurces of the denaely populated district, the preaent
study he® baean taken up with a viey to halping the farming
community through develaping visble and optimim farm
produetinﬁ plang. Thia study bringe out integrated FPerm
plans which cover major fare activitics of the district
having a dry zone. To this end, the preaent study is
expected to provide quidelines to the Farmefa having

similer respurce situstions in Lhe state,
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RETHODOLOGY




METHODOL QGY

Bgngelore district of Kornateks has witnesesd
grest strides in the Piold of doirying uith crossbred
cous during the last two decades. 7o calibrate farm
plans with crossbred cous vhich bring fncreased and
stehle income (Dass, 1975) to the farmsrs, Bangalore
district provided s suitaebla backgroumsd which prompted
its purpoaive sslection Por the preacnt study,

The dets utilized for the present investigetion
are bssed on en esrlier survey on 'Ecunomics of crosg-
bred cottle in Samalore' conducted during 1978-80 by
tha Diviafon of Dafry Economica, Statistics and
Panogement nf Nationgl Ogiry fipsearch Institute, Kernal
and its Southern Regional Station at Bangslore, The
sampling desfign of the study gnd deis fmllection
procedure ere presented in brief in the follouing
sectiona, This is falloued by the analytical framework

adopted in the pressnt study,

4.9  SAPPLING FRAME

The mampling freme consisted of multi.stege
etrotified rendom sampling technique. To &aue howog g=
noous study ares, urgonized wilk mketim' area which
movered sight tslukes out of cloven in the district
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were sala(:tadﬁ/mioh formed the Pirst strata, Tha
second strats constituted of 51 villeges selected at
random according to probability proportionsl to the
nurbor of crpesbred cattle in sach taluka, The ultimate
samplse af 209 cattls keopers ues randomly selgcted from
the semple villeges gocording to prabability proportional
to the nuaber of cattle kespers in gach village.

Coppaensurate yith the gbjectiva af the
present study, 240 sample cattle keopors with cultivable
lend uere utilised for Purther analysis end for davelop-
ing the aptimal crop~dairy enterprise combinetion, Tha
selectad conttle keeping households were post=stretified
an the besis of operated land holding into marginal,
emall, medium and large cetegories by applying the
cumilative cube rootl metho .? The somple design with
distribution of the gelected houssholds among the.

vprious farm gizes are presented §in Toble 4.1,

442 DATA COLLECTIM

In order ko accomplish the objectivas of
the gtudy, tuwo types of data wers needed, nangly,
i) primary date from Perm houschalda regerding technical

reguirements of inpute gnd output of farm sctivities

38/ e talukaes covered in this study were Bangelore
North, Bangelore Sauth, Anskel, Hopokote, Ramnagera,
Channepatna, Osvanshalll and Doddeballapura,

38/ Singh, Revindre (1975) "On optimum etratification
goztp:q::ra;i.onnl sllocation®™ Sankhya, 37, seriss L
Part 13 -
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Teble 4,1t Oistribution of sample hougeholds
Particulasrs Margingl Smol)l farm Medium Pasm Learge farm Total
farm (1.79 to (2.554 to (sbove
(upto 1.74 ha) 2.550 ha) 6.433 ha) €,433 hs)
Total number of
housgholds in the 23.1 1927 343 8o 3831
salectad village '
Total number of 53 8s 70 32 240

sgnple household
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and detalls of ressurce constraints on the ferm, and
£1) secondery time series data shout crop production,
total eres under gach orop, milk production end the
prices af‘ farm produce in the district, o/ The nurbegr
of years taken Por thie study uas 11 yoars (1969-.4979),

Primary dats collection use done adopting
the cost accounting methpd using speecfally structured
snd pretested guestionnariss. Trainad investigators
visited the selectsd households for gollection of data
reqularly, once fn 2 month, for the perfod from July
1979 to Auguat 1980, Information on demographic
particulzsre of semple households, datailu of cattle
and buffalo such as age of the animal, sge at firet
calving, order of lactation, stage of lactation, date of
calving, dry period, wvaccination, procurement prices of
fesds ond fecding pattern snd marketing of milk usre
collected during ths monthly vieite. Date on wilk yield
of individusl snimals and Pesd fnpute were recordsd by
ectttel woighment and other particulars by direct obser~
vetion and careful enguiry, FUrther, detatled informa-
tion regerding Pixed farm ressurces including land gnd
its utilisstion pattern, lebour end cepltel sssets wers

28/ Suiteble timo-series data corresponding to the
rgprasentstive Parn hgois vere mot svailable to
ovalvate the Pluctuation in Parm gross margin. For
thia reason the gnalysis gbout risk efficient fParm
plan is baesaed pn g direct examingtion of tims series
data on aogragate food grain ailk produatien and
gther farm production - Please sest Sheluntala Mehra,
(1931) “Ingtability 4n Indian Agriculture in the
contaxt of the Neu Technolomyy" Regsearch Repart 25,°
Internationagl fnod Policy RApaegrch atituts,
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elsa cnllected, Similarly, information on crapping
pattern, farm operationa, input-output structurs of sll
the farm enterprises slong with crop and deiry menasge-

mant practices were recordead.

The secondary tims neries dete to fulfil
the reguirements of the study in terms of Pinding out
tha Pluctuatians in income from sach onterprise for the
disirict were collected pertly from published seources
and partly from the records of verious state departments
{Bureau of Stgtistica and Ecommics, State Agricultural
Department, Stoate Animal Husbendry Depnartment, State
Ser icultural Department) for s period of 1 yeors fFrom

1969-1979,

4.3 ASALYT ICAL FRAME LORK

Tha major tools of analysis aunsiatad_nf
the Oeterministic and HDT#§21 (Hazell, 1971} models
of Linear Prograaminn in order ta davelop the optimm
Parm production plens (piek noutral plens) and the
risk efficient optimum plena,

444 RISK NEUTRAL OPTIMUM PLAN - MODEL X

: 22 :
Fixed Integor Progreaming = uas used to

chtain the optimal plans under fMadel I,

23/ mMinimisgtion of Total Abseclute Doviation,

22/ lames L.Kussker, Job H.Rike (1973) “Optimisation
Techniques with Fortran” Page €i-89, MAclrew Hill
Book Companve. :
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23/
The specification of profit maxinization

model was as followa?

fleximizo

3

n 12 O, + < ¢, s

Z w > L, X, + T 1 "1
va " Bt B4 =11

{1 = % T =« 0 a0 as aash

kn1'2’3'.."‘.‘12

f= 4 ta 3
Subject to
n 12 3
5 £ 0z g X ve, Bo+a, 51%:".1
im1 kw1 =1

J=ttonm

Xsoe B 7o and\ 5120

m  Total resturns to Pixed farm resources from
Parm activities |

c = return to Pixed farm resources for ith cTop
activity

X = lavel of .tth crop activity

c = -rawrn to fixed cost for Ky, dairy activity

B, = level of k*" dairy activity

23/ ™o gbjective function uas to maximise returns %o
Pixed farm resources on the farm in an anual cycle

snd these returng uore mensured by detucting variable
expenses from the groas incoms. Thie was in consonance
uith the pbasrvation of Dhsusn and Kahlon {4577) whe
denonstrated the superiority of raturn to fixed from
ToBoUrces over gross retumn concept while optimizing

the abjective function,



c1 = pelturn to Pixed farn rmufaeﬂ for 1”‘

sariculture activity
e level of "th sericultural ectivity
by = availsble of §™ resource
aﬂd aij, akj and 31" = 111;1111: ﬂf bj th

th th o gth

rogource for i gotivity.

4.5  SYNTHETIC FARN SITUATION

Budgeting technigue wes used for estebli-~
shing input-gutput cosPPficients for various FParm
enterprises, As considered by asrlier atudies, tha
gverage farm concept wed used Par estimating optimal
farm plens., (Day st al., 19623 Dhawan and Kehlon, 3909y
Kehlon, 1388; Sirchi gk gl, 1980; Gill, 19815 Hendique,
19813 Seimi, 1982).

4.6 ACTIVITIES IOENYIFIED FOR THE PROGCRAMEE

Farm pctivities or proceases which bring
major income compunents to the farm families vere
considered for building up optimal plen. WNonefarm
activities of the farm femilies like bupiness, servics
gtcetra wers not considered on the ground thgt they
did not compete with feorm activitiea for resources.
The follouing ere the activities considered foi the

progremms situstion,
4.6+1 Crop Production.

Total production of crop in g yesr ~ cereals
or others - oiffer with the type af land, variety and
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goason, Heonce three sgasonal crops, Viz., kharif, rshi
and summer cFaps oroun on two types of land, frrigated
and unirrigsted, covering tuwo varietics, isproved and
local, uere considered for orep scklvities. All the
crops qrouwn in gech Pars group in the study period vera
included. A list of crops included in the study ia
given in gppondix

4+5+2 Crop selling sctivity,

For those crop sctivities which usre underteken
for home consumption and sale of the surplus prodite,
selling aotivities uere inclkied. Thus ssllimg 'raqi.
paddy, maize in threo seasons at tﬂ;\p preveiling merket
pri;aea constituted separate activities.

The coefficiants sppendad with each crop
activity conaigsted of 2 pogitive land, lshour enﬂv capitel
goefPicient in gach of the constrsined situation, Erop
salling sctivities conteined a pusitive price finure in
profit enuetion end a negetiva coafficient in cepital

sonstrainta.
B.6+3 Ogiry enterprise,

Animal keeping in Parm familieos is ;:biquvituus.
ut_ﬁh the introduction of crossbred cous i.ft-tha Parm
aconowy, dairy farming ia belng changed from a uvay of
lilfa‘tu ong of farn bnainm'a gnterprisc,.

The decisiong ragerding Bhat breed and wvhat
type of animel to kaep and at vhat price the farmer
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ghould look for serketing milk or animals is very
ctucial in the uake of multipurpose dairy ahimals.

Four groups of animals uere identified on

functionsl bosis gs folloue:

Groyp 41: Animals kaept for only milk production, that
is, 365 days the milth animel coOmpeted for

the farm resources with other fare nctivities.

anfmois kept for wmilk production and bovine

Leoup 2
markating, YThis mcans that these animals
uare kept for lasgs than 365 daye on the farm.

Broyp 3: DOry animals yhich uere diapased oPf during

the yasr under study,

wa Young stock above one yeer upto praegnent
heifar stang,

4.6e8 Milk selling activitiesn.

Milk =salling in pl}) the three seasans, namely,
kharif, rebi end summer, odds to the capital availability
uithin the Parm. Seperete activities for cou milk and
buffalo milk srllfng in three eeasons uere considered.
These ectivities are linked with milking enimnls of

gath categary.

446.5 Cocoon production.

Fulberry growing and silk-worm regring were
ferm activities undertaken by a large rumber of the ferm
families of all categories in the district.
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Three verieties of gocoons usually produced
foermed three sepsrste activities. They were, smoall or
local variety, medium veriety, large or bivoltin wvariety.
Thess activities had positive land, lgbour and capital

coefficionts,

4,6,6 Added activities.

fiost of ths Farmers hire humsn lgbour,
bullock labour or borrow capital st one time or the
other to osupplement the limited resources svallsble uith
them for productive activeities, Tz what extant the
farmer can hire lasbour or barrow monay and at uhst rate
he can afford to pay the 1nberastlan borrousd capital
je useful informetion for explainins the optimum farm
plan for erach category of farm BitUatiﬂﬁ.I Hence labaurl
hiring, bullogk pair hiring end cepital borrowing were
added in the model asa destaeiled balow.

d46.7 Lobour hiring sctivities,

In 11, threec labour hiring activities usre
incoxporated in the wodel, They were kharif period 1
(July) rebi period ! (November), summer period I {March)..
Lebour hiring activities yere 1ncurﬁaraﬁed in many
garlier studies aglso to fill the shaortfal)! of Family
labour during souing snd hepruesting timau-(idhl end
Kshlon, 19633 Ramanny 19663 Singh, 1966% Ohsuaen and
Johl, 196¥; Sirohi snd Gengusr, 13683 Kehlon gt gl.,1975
Sidhu et gl., 19755 Dhewsn and Kghlon, 197731 Mruthyunjaya
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and Sirchi, 197%; Sirohi et 3l., 1980; Gill, 19813
Handiguo, 1981; Saini, 1982).

4.6.8 Bullock hiring activities.

To supplemant the bullock labour during peak
paricds, three bullack hiring sctivities uere used,
namely, kharif period 1 (Judy), Rabi period 1 (November)

and summer period 1 {March),

£46.9 Cepital borrouing sctivitiss,

Three capital bhorrowing ectivitices, nemely,
kherif capital, rabl capital and summer capital were
used o supply additional cepital fur varking expennas
of crops and pther farm ectivities. This method has
been agdopted by sevweral nther workers in the past
(Ganguwar, 19663 Singh, 12663 Sirohi end Ganguar, 19663
Kahlon gf al., 19753 Sirchi gt gl., 19803 G411, 1981;
Hondiqus, 19813 Saini, 1982).

4.6.140 Ragi sitrav buying activity,

Farmers utilize the byproducts ¢f rood oraina,
such ea ragi siraw, peddy strauw and maize kedbi for
Pgeding the cgtile and buffalo and draught.animals. It
is the general practice in Bangalore diatr&ct that mostly
ragi straw is purchased as and when the stock of grain
byproducts gets exhausted. Hence in the ﬁlan. ragi

strau buying was included as an activity,
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4,6.11 Teangfer activities,

To cbtain fuller utilizetion of working
capital, the capital tr;ns?ar activities were incorpo-
rated in the model {Sithu gt gl., 1975; Singh, 19783
Reddy, 19793 Gi1l, 1981; Hendiqua, 1981: Seini, 1982),
Thug the axtess of kharif cspitsl wes weds available
in rabi and that of r&hi capital %o summer and summer

capitol €0 profit egquation by threo transfer sctivities.

4e7 IDEMTIFICATION OF COISTRAINTS DR RESTRICTIONS

JImp OSEQ DN THE FARM PLAY - LAND

Irrigated and unirrinated land yhich uvere
either ouned gr rented in, d:t;ing the thrae agricultursl
sgasung yore taken as meximum for the yeasr. Ranted out
and land ynder trees and problem lands uwere excluded
fram operated land availabls Por the sgason. Thus foaur
land conetraints viz, kherif irrigsted, kherif uﬁirriga-
ted, rahi irrigated'zg/ and summer irrigated lands were
included in the modsl., Symbalicelly, the constraint

acuation is expresssd aa,

n!.gjf xing + nljf SQJPL RJ‘, .« & a8 9 @ (iii)

Uher e,

aiqu' = land far 1“‘ crep of gﬁ" varicty in Jth

sealon on ft'h farm

24/ Since the study eres is mcstly mpnocropped, thore
iz no rabi or summer unfrrigeted land.
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areg under i th crap of gth wariety in
1 1and of ¢ parn

Aggp = lend coefficient for 1% sericulture
activity in jﬂ' aeason on fth' farm
Sqp = area under pth gericulture gctivity on
P earn _
Aje = arca availabls in §¥ tyne of 1and on ¢tN
farm
f = 4tton, =% tod4; 1=«gtaI;g=1to 2;
f = 41¢tod
LQBQR

Different seapons have difParent potentigals

in labour employment, so alac different snterprises.

Since dairy and saericulture enterprise ales nged labour

throughout the yesr, the entirs year uaa'divtdad into

gix periasds.

Six periods usre kept as six constraints «

kharif perfod I {(Buly) and period II (Aug./September and
October) rebs perfod 1 (Navamber) and period II {Decomber

January and Fegbruary), summst periad 1 (Merch) and
period II (Apri}, May and June).

To know the aveilebility n.f’ lahour -input.,

femily merbers participetion in these thr"ea,prnductinn

ectivities namely crop, milk snd cocaomms 'uqra taken fProm

the recorded deta. Accordingly, the avetrzge avallsbility

were generated as per type of Parming for the year agnd
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Far all the three ectivities, crop, dairy and
sericultura, laebour cpefficients wers in terms of adult
male units vhich were warked out on the besle of the prevaei-
1ing wage rato. The sguation Por labour constraint is as
folloua.

Lh S
“iapre Xaogre * Negre Pkgre thagre Sypre = bye L tyee
. smanasse (j.\f)

here,
L Lab ficient for ¢" F ot variet
igj*e "= our coef cianth r crop af g variety
' in §' period on £ farm
xigj'F a level of 1th crop ectivity of gth varisty in

j'th period of PN farm

Lygtp = labour coefficient for k™ dairy sctivity in
. JtEh pericd on fth farm

ﬂhjgf s lgvel of kth defry activity of f'th pericd

an ?th farm

- lsbrur coefficient fopr 1th gariculture
activity in ['th period of FU Parm

= level of 1*" gertculture activity in §'tn
geaanh on ?th farm

L = lghaur hiring cosefPicient in j'th ﬁeriod

3
Lycp = labour aveilsble in §'th period on et" parm

o ttont k= g to 123 1 =& to 32 ' =1 tu-G:
g= %1%t 23 f = 1 to 4

25/ The retio for convertion wara B.66 msle smquivalent
:a; ona adult female lsbour end 0,5 for msle child
anpur . .
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4.9 BULLOEK LABBUR

As wes the casa with human labour, evailebility
of bullock peirs for dreught pouer uss g constreining
factor for the timely farm operations. FParsllal to the
human labour canstraints, bullock Isbour oconstreints also
had & six periods, The aquation for bullochk lgbour

congtrgints iz of tha following farm,

h
Biosre Xsgyre *Bagep Spgep - By & Bprp e o o o (V)

Uhere,
Bigjgf = Bullock labour cosfricient for 1”' crop of
gth vgriety in §' period on pth farm.
th

1“‘ var faty.

‘xigj'!’ = levegl of crop activity of g

in j'th period on fth farm

B4y0¢ = bullock labour coafficient for 1°" sericul-
ture sctivity in J'th period on £ rerm

Sggep = lavel of 1™ serfoulture activity tn §'th
period on £EN pgrm

g h

} = bullock lghour coefficlent for hired bullocks

in § 'th period

BJ"’ = bullock labour availabls in §'th periocd

onfth farm

i = 4 tong g-‘ltaz;J"!'knG:-
I =1 ¢to3; = ¢ 4%a4 |



o0

4.10 CAPITAL

Capital gonsrated, mobilized and chaennelized
are the three important phases in utilizgtion of thig
crucial Pactor of production, Almost 211 the research
findings underlined the goareity aof capitsl as the single
mg jor limiting Pactor in the davelopnemtal activitles of

farming communtty.

The capital coefficient for crop activities
were generated by taking into eccountt (1) expensee an
laend preparetion, on sged and ites trestments (2) cost of
farm yard maenuras end fertilSzers; (3) expenditure on
plont protection materislay (4) <rrigestion and contract
cherges; (5) charges on hired inplanéta; (6) annusl
repair charges on ifmplement and ﬁachtnary. and (7) hire

charges of cert stc. for marketing the produce.

For dagiry activitics the 1tame'1nclude-& in
the variable costs were: (1) expenses on purchased fesds
and foddersy (2) veterinary chsrges on curstive and
proventive discsses; (3) ertificisl inseminetion saervice
chargea; {4) intarest on valua aof catilo-ghed and building
(5) interest on value of aninmaly (6) depreciaztion on enimal
and cattlswshed, and {7) other n!.acellmeo_u;: charges like
iinor ropairs atcptra. ‘ |

For oocaon protuction gotiuities tho capitsl

coefficients consistad ef: (1) cost of cultivating
mulberry leavess (2) expenditure on purchassd leaves;
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{3} egg velue; (4) hired charges for ecuipwent, and
(5) snnuzl repair or replacement of eguinment.

The other activities, namgly selling activi-
ties had market valus/unit of gctivity as capitasl
coefPiclent, Sirce sslling activitiss added cepital
svallebility in the corresponding sesson they had
negative (~) sign ancr&fauying activities, hired lgbour
chargas hwad positive sign uith corresponding markat

price g9 caeplisl cogfficients.

Symbolically the conatraint could be

expressed as follmua.

Lh-t-

“igirre Ysggrre * Cgror Pegroe ¥ Cogvre Bppree L O 4y

f b b b - b b '
] CRS ” CR ) ’ Cp ’ C 1 - - Rs a -
$ + j + 4 ;  + § ;. + 0 ﬁj Cj p c P _

BF“' F L. 8
J -Cmaj - CCA j’f- cBn‘jn"'Tt é__ cj "P oa e v oo (Vi)

€8

here,

variety in ¥ sgesson on fth farm

th th

crop sctivity of g~ wvariety

in j"th ssgeonh on fth

!191.,‘, = Jlevel of §
fare
= capitsl coefPicient Pnr'kgh
th

in j®th geasgn on ¢

$h

?51‘52.

ij“f o lavel of defiry activity m i" emason

on ¥ parm
E’IJ op = capital coefficiant for {th_ sericulture
activity in | “th season on P farm
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level of 1 gericuiture activity in j"th

segson on P

" capital

in J"th
capital

in f"th

capitsl
vity in
capital
fin §"th
capital
in §"th
capital
ties in
capital

th fara

coefficient for lghour hiring activity
a0es0n

coefficient for bullock hirtpn activity
season

cogfficient for ragi streu buyino acti-
j"th segson

coefficient far ragi buying agctivity
Ssgson

cogfficient far paddy buying sctivity
Brge0N

cosfficlent for coy milk buying ectivi-
j"th seasan

cogPficient fur cepital borrouling

activities in j"th aaason

capital
in {"th
capital
in j"th
cepital
in j®"th
copital
in j"th

capital

caefficient for ragi selling actiVity
@8a80n .

coafficient for paddy'sslling activity

8 Qaton

coefficient for meize selling activity
season

coefficiont for cow milk Belling activity
s8asan . | _ -
coefficient for buffals milk selling

sctivity in §"th srason

ceniteal

coeffPictent for th tranefer getivity
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cj"f

= gGapital sveilagble in jth segaon in fﬂ" fgrm
1 = Ttoni;gw 1 to 23 j%"=1 ¢te 33 k=1 to 12¢

I « 4 ¢t03; f= 4 tg 4

4,11 SPACE FOR DAIRY ANIRALS

Investment on ecottle-ghed tonstituted sizeabls
propurtion of the totgl investment, the mejor proportion
being thge dairy gnimal, 8oth from the point of view of
investment and space, thig constiraint uas imposed fFor
limiting tha expsnsion of deiry enterprise (Kalitha, 1580}.
Space for each typs of gnimal was allotied actording to

28
sninal units (Patel, 19u1).
Spmce constraint egustion i8?

Ope Z Sp oo o o s fvil)

———

Ser
Whera,
g = space coefficient for k th dgiry sctiviby
an £ th fgrm
0 » l1gvel of k th dairy antivity on the £ th
farm
5, = total epece avallghle on £ th farm

{sguare metreg)

26/ Crosgbred milch gnimal = 1.40
flocal milch anipsl = 1,00
Pilch buffsla n .25
Younqgstoek more than
8ix monkhe s 1,50
Youngatock lees than
aix manths = 0,33
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4212 MIN IMUR_AE QU IRERENT

Food-graina such a8 raoi, paeddy and melze end
milk and by products like regi-stroau, 'paddy-atrau, mzize
khadlby, and grein fodder such as napfer were considered
baoth far farm needs and market sale. Uhile Poodgraeins
and miik vore conatrainegd to a definite minimnm leavsel,

- fodder yss kept ps more thon or equal to zero,

4.13 RESTRICTI! DN NUMRAER OF YOUNC STOEK

To snsure moTe of adult animals then young
stock in the optimum plan, restrictions uere impased an
nuaber of adult Gous and nusber of adult buffaloes as
more than or equsl tc zsro, RAdult snimal had positive
coaf Fictont {(49) and younp stock haﬁ_negatiua coefficiant
(-1). | |

4432 BREPARATION OF INPUT-DHTPUT COEFFICTIENTS

The actual quantitiss of various inputs

roguired for graoving different crops end raising dif Ferent
animals yere uyged as input coefficientas. Input coeffi-
cients were computed with reapect to land, 1ahm:i:, bullock

labour, veriable cost snd fodder Por animsls.

The output cnaf‘ficien!:a referred to t_ha per
unit retucns to fixed ferm ressurces obtained Prom an
activity, These wvare derived by mul_tiplying the total
autput (both msin and byproducts) by fts price snd
deducting the operating costs fnocurred an its production,

The input-nutput coafficients of crops at recommended
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lovel of technoleqy was abteined from Uapartment of
Eeonomics, University of Agriculturel Scionces,
Bangalore, Ffor dairy enterprisg, the recommended level
uen prepsTed by taking lesst cost retion g8 mentioned
elsg whore (3.16.4) and was finalized In consultation
with Scientists of Neatianal Deiry Resesrch Insfibute,

Bangalore.

4415 PRICES

The aversge market priceﬁ of producke antd
inputs recelved snd paid respeckively by tha respondents

wers used in the study.

4,16 DEVEL (P ING TECHHLOCICAL MATRICES

In the present study, tuo sets of matrices
uvere davgloped, One, at the existing lével of tochmology
based on the data collected from the sample farms -and
tha other gt recommended lcocwel of techmology,. For crop
sctivit ies the package of recpmmandations of Unluersjty
of fgricultural Seiences, Hebbal, Bangalore was relied
up_on, for dairy activities, the improved I:euhnblngy at
field level consisted nf crossbred cow or upgpraded
buffale uhich are fed cconomically ﬂDVBFiﬂQ nutritional
requirement, Since this information was not readily.

available, least cost ration une formuleted,
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4447 L IMEAR DROCRAMMING TECHNIGUE FOR LEAST-C 057
FELOING OF DAIRY auImALS

Feed has been consistently obsorved gs the
most sign{ficant facter influancing milk yield {3acob
&t 8l.y 19713 Aul gt al., 1974; end Patsl gt gl., 1976
and Gangadharan, 1978), Ffurthermors, fasd coot being
mefor item in the cost of milk production (Panse gt pl.,
19613 Puri and Singh, 19643 Ram gkt ple«, 19765 and
Petel gt al., 1976}, Pormuletion of wconomic feesding
schedules for deify animals i1g of utmost ${mportence to

thoe farmgr.,

Selection of an optimum Feod mixturs for the
milch anfimsle envisagez considepation of several nutri-
tional constreints. The feeds and fadder provided to
the aninnrla have to be such thegt thay meat the mutritional
recpiTeonents apecified in torms of digesﬁbxa crude proteln
{2CP) dry motier {OF) metebolizgble energy (ME), calcium
{Ca) snd phosphorous (") etcstra. further, éctual f opds
and guantities to be Ped will depend on their avasilebility
in the local mavket $in dif ferent seasons and on their
palatahility, Prices of feed ingredients add anather
dimsnsion to the ration Pormulstion pf&blm.

The majer nutrient epscifications for each
productive class of bhovine populetion are i:qauad on the
wilk production, body usight of tho enimal, fat content
of the milk, end physiologfcal status of the animal.
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for preparing the linear programming modael,

the follouing type of information uere considered:

kI Information on the level of milk production aof
dairy cou/bufraglo in each type of ferm

2e The average bady weight pf the enimal
Je Avarage fat content of milk

4« The liet of availeble feeds in the localiiy with
their nutrient aveilability and corresponding

prices

Se Spacificetion of intake of digestible crude protein
(DCP) metabolizable energy (PE), caletum (Ca),
phosphorous {(P) and dry matter (OM) $n the ration

Ea Speci fication of maximum uﬁlunbary intake of roughage.

4.17.1 Spgeification of the Modgl.

The cost minimtzatfon modal usaed in this study

can bz hriefly stated es?

Minimize
C 3 P F
= =, o.....'rﬁ." vifii
(] o 9
there,

C = Cost of feed materials

Fo = fuentity of o feed meterts1

Pa s price per unit of gtk faed muthfial

n = nunber of fead materlals included in the

plan
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810 F@ Z/ N1 LR (1!)

823 FD 2, ﬁz 5 8 8 & & & (X)

530 FO ,‘\3/ N3 « % ® & ® (xi)
F iy 3] *« ® 2 8 &4 @ (!ii)

g Fp /% | o s o« oo o (xfs1)

10 ’ ‘ -nco-oo(XiV]

%4-5 ...o..(xﬂ‘)

nan-naaativity conatraints

1

~ 0 F, 7 O cveccaes F 2 D
= JOry matter

= Digestible erude protain

= motabplizshle onargy

= ealcium

= nhosphoraua

= Mulberry leaf stalk

= Mptzg khadbi
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4,472 Foads end fudder considered in the lgpst-cagt

ration,

Though thare were wide range of fecds gnd
fodder fed to the bovine population, ohly major feads
and Podder guailable in the aves and ‘Féd to animala
uers c¢onsidered For developing the leastecost-feed

plans,

4,18 OEVELCORENT OF OPTINAL PLANS

Thg follouing aix typss of optimum plans uvarse
formulstpd under Modal I where visk in fare activities

was gssumed to bs neutral.
Pilan ¢ -~ Existing t'euhnalagy ~ ci.'ap and dpiry enterprise

Plan 2 = Exigting technanlogy ~ crop, dairy end geri-
cdture entarprise

" technalogy « crop alune
Plan 4 =« Improved technology « orop and dgivy

Plan § « Improved tschnology « crop, daify gnd
vengetable crop

Flan 6 - Improved teschnolony - crop, daity, veostsble

crop snd sericuliure snterptiss,

4419 REASURES OF INSTARILITY N FABM ECOtOMy

Brogder underatanding of risk gfeicient optimun

farm plens could be possible Lf only the meturse and source
of variehility in gross rargin oro brought in for inter-
ﬂl‘ﬂtﬂtiﬂl’h |
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4191 Ingtability in crop production.

£arlier studiee concentrated on single facter
to explain the inatability in farm gooncmy. Some of them
were (1) varisbility in post-harvest prices (Kshlon, 1964):
(2) veriability in yisld {Cupts, Vyes, 1964); (3) varia-
bility in rainfall (Malya, Patil, 1964); {4) verishility
in area and yield fnteraction (Hazell, 1982)3 (5) intro-
duct fon of improved technology (Shekuntla Mehre, 1981).

In the prosent astudy, {nptebllity in farm
goonomy was measured by working out coefficient of
vgriation in each one of the factors, auch as araa,
yield/hg., oo yiald/snina.t; prices- nf nyoduce snd the
extont of correlation betueon area end yleld; area and’
price; and yield and nrice snd finally corrslation
betueen different types of farm enterprises. The formusle
vgad for working out coefficient of varistion in the

disturbing factors ues -

sh
cvV - e—a 100 P (X\fi)
X .
80 = k (xL- g )2’- s 4 = 2 8 (ﬂii)
n-1 -

Whare,
CV = CgefPitient of varistion
80 = gtondsrd 'daviatlan
x, = %" obhserugtion in the time s@im data
starting fram 1969 to 197

i



101

%X = mpan pf the time series ohgervations

n = nusber of years,

To depict thg axtaﬁt af flugtuation graphicslly
for gach enterprise varishility index, tsking mean of
each fitem, namely yield per hectarg. area under _zcéc?,
price of produce, cost of production pner hactare, end
gross return per hectsre as 100, oraphs uera prasented
yeing ordinary lepast agusrs mathed trand for gross margin
per hectars ues Pitied. The trend eguation wsa of tho
forms

Zt -~ a +t Bt « ﬂt
uhﬂrﬂ.
' Z, = daonotes depandent variable

t = time

= rgndom reaidusl with zero mean and varisnce

B
g2

4,19.,2 Ipatabiiity §in dairy snterprise,

for deiry activities, s relisble tima ecrieos
fnformation on milk production in tho district was not
aveilable from gny source, Thercfore, eatimetion of

milk production ups attempted,

21/ Cost of production par hoctare of per unit of
activity yes celculated by daflating current coset
of production Figure (1979) by corresponding price
index nusbor (Source: Agriculturel Situation in
Indig, Vol.32, Ho.8, page 189).
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4,193 Estimation of milk production.

For the estimation of milk praductien number
of rilch animsls uere negded, The formula for
calculation of grouth rate in milch animals s g8 followed

- r_ 3N
Py= Py (1 455 )
" T n

Py =Py (1 + 355 )

Uhere P,, P, and Py were census deteils milch animal of
1966, 1972 snd 1977 respectively for sach taluka.

r = rate of grouth

n = ﬁunbsr of years betwesn tuo consecutive censua

i bifurcaetion vas made in the mumber of cous
a0 gstimated from 1969 to 1979, a® locel cous and
crossbred cows, based on the interim survey report of
tntengive caettle development project in Bannslare
district. Tus number of local cows, croesbired cous
end buffalnes formed the base for calculation of milk

production,

Since g‘laquaﬂti.al information regardimg the
productivity per milch animnl wes not svailsble, results
of the dote pertalning to eight talukas covering 5%

sample villages uera-tnkan for calculatien of ailk

28/ Somesekara, N. (1978) Economic and Manacement of
Public Utilities page 473. PTI Bonke Ca.,
Hgngalore. ,
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production. Oeataila aboui milk produciion of milch
animals (telukauise) are civen in appendix I Variance
and standard error of the estimates of millk production
for each type of milch enimal (crossbred cou, locsl cou

and buffolo) uwere calculsted,

4419 448 fiross margin per enimal,

8y attaching time saries dete of price of
milk ¢t2 the total milk production of the district from
1965 tu 197% gro%s income per cow or per buffale yas
calculatad. This §in turn, wes corrected to gross margin
by deducting cost of milk prudpctinn per animpl Prom groses

income.

Coefficient of varistion for gross margin
per animal and trend velue Tor the gross margin per
snimal vere cgloulglted =8 mentiened before under crop

activity {aguation {xvi))

4419.5 Cocoon production,

In the diatrict r.:nc:m:ﬁ-l production also consti-
tuted ong of the major Farm gectivitics of the farmers.
Tha total production of cuct.mna and tha price par kq of
cocoons net return pbr hectare of mcnbn.produqtian.ucre
cbtainod from State Sericulture Depertment, The estimation

procedure utilized the resulte of sample survey for

29/ Cochran, William G, (1977)., Sampling Techninue.
Yilly Eastern Ltd., HNey Delhi. poge 95.
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agstimatinn the cost of prn&uction peyr hectare of cocouns
30/
end standard estiimation for knouing yisld of mulbsrry

lasves from one hectgrs of irrigeted land,

CopPficient of variation and trend values
'for gross mergin/hectare of cocoons production vere
calculated as wmentioned undar crop sctivity,

(equation xvi)

4,19 6 Intar-reletionshin betueen Pactors costducive

to instability in Farm aconomy.

Tha nature of instebility uass further
enalysed by assesasing the intérrqlatianship betusen
the contributory or disturbing factors such a8 yiald/.
haey area under crop, prices, net return of cther
enterprise, Ksrl Pearlan's correlstincn cnefriclent wss
worked out to bring cut the creps of enterprise rela~

tionships in the district.

4.20 RISK EFFICIENT FARM PLANG - AOOEL II (MOTAD
mODEL)

The risk efficlent production plang were

doveloped by using HMOTAD maodel es described helous

Mininilze

é—-
Za = £ Y
hwt B

38/ shyamale, M.B, (1979), 'SL1k worm regring'-Training
on Modern Agricultural Toghnology for Agrisultural
Field Officers of Unton Benk of Indig - Unlversity
of fgricultural Sciences, Hebbal, Bangalore.
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Sub i ect to
n 92
S 06y =) X+ 5 (Gu-9) 0+
jmt , k=1

3 L ]
z (Gu-o)s+y 2o

for 211 h = () to 5)

Fi Xi-n- = f’k Dk+ = f’l 51 =
=1 k=1 B ]

31/
{ A tekes the maxitmup fessible return)

12 3
S T A YR TR
=1 kmi 2wq

J=1tom

NS

D Yh }Bu’ﬂf Ell tp k, 1’ hl)

g0 Yk, 10

Z. = Sum of the absolute valurce of tho negative
of the gross income of vericus enterprises
from their trend veluss.

T’ﬂ = fbaslute values af the negative total gross
inenme deviation in the h 7' year from the
trends (h= 1 to 1) |

th

crop in thg H year
ith

chi = Orpas maroin of tho {
9; = Trend value of the gross margin of the

crop activity

33/ Mou, R.8, and P.B.R. Hezell (1968). Use of guadratic
Brngrming in F’m Planning under uncartainty.
epartmant of Agri. Economice. A.fe Remmrm 250
Cornell Univarsity.
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X, = level of z”‘ orop sctivity

chk »  Grosas marcin of kth daity activity in the

nth yaar

g, = Trend velue of the gross maroln of tha k™"
. dafry activity,

D = lewel of kth dalry asctivity

k
ch.l = grass mergin of lth sericulture getivity
in tha A" yaar
9 = trend value of the gross margin of the lth

sericuliure activity

lth

*31 = level of sericulture getivity

fi =  grods maroin enefficient of ith crop activity
?k = grose mproin opefficient of k”’ dairy activity
'#, = oross margin goeffici ont 0f 1% sericulturs

. activity
= tota!l gross margin
S = numbar of timg series uhaeruﬁtiun
n = numbar of getivitice

F e = pumber of vespurcs resEriction
The varistion in the total groas margin { & )
uze oxanlned by computing the coefficient of varietion

uaing the follouwing formulaess

e:18)
®V  “ Trose margin 1Y

/2
g = %(ﬁ }1 and
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LY = Cpefficient of varistion of the oross margin
50 = Stendard deviation from gross margin

£ = Unlue of the gbjective function

S = nusber of timp series abservation

TT = 22/7

4421 OPTIMUR PLANS UMOER MODEL 11

Risk efficient optimum ferm plahs uere a8

followss

Plen 7 Risk efficient farm plan for crop and dairy under

existing technology.

Plan § Risk aefficient farm plan'?ar_crap dairy and
sericulture under existing technology

Plan 9 Risk sfficient farm plan Por crop aslone under

improved technology

Plan 10 Risk efficient farm plan for crop snd dairy under

improved technology

Plgn 41 Risk efficlent ferm plan for crop, dairy, vegoetsble
crep and sericulture activities under improved

tachnology.

8.22 DATA_AHALYSIS

Computer enalysis wes csrried out with the
help of computer Dec~10 at Indian Ingtitute of Science,

Bangalore.
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CURRENT STATUS OF FARMING

Since threse decedss rursl ares of Bangalore
district thas beon undergoing radical chenges dug to
various economic,scciolopical, political gnd instdtu-
tional factors which have simultanesusly interacted to
exart considersble influcnce on thg fParmsrs' decisicon
making process, Available informatisn sugoests that
farmers' decisions vary due to the variaticm in the
resotrce endouments. It hae been sbegerved that various
constraints encountered by the farmers, normslly stem
from the differentisl endoument of farm resources
which, inturn, dictate the pattetn nf invastnent in a
particular entarprise. Thersfore, the informastion on
prevailinn respurce structure and finvestoent pattern
fs needad to sddress policy issuss, involving the
provision of phygical, financisl and spcial stimulaent
to the farming community, HKeeping this in view, en
attempt hgs boen made here ¢ snalyse sone of the
hasic cheracteristice of the sgnple villanen end farm
hougeholds that may have a profound influence on oroduce
tian end msrketing decleions snd an profitsbility of
farm production, ‘ |

5.4 DESCRIPTION OF SANMPLE VILLAGES

The present study covers 59 villeges of
Bangalore district. The location af tho villagoes



SANCALORE DISTRICT

== Diastpiat boundary
see. Toluk boundary
&3 Bongelore ity
- Selected villaege
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aglected are given in the am while the names of the
selocted villgges are given in Appendix I,

8f the 59 villagas, 20 sre the headmuarters
of village panchayats. A11 the villegss sre connectad
uith grain markets uith a digstance remging froa one
kilomeotre to 34 kilometregs. further, 43 villeges sre
dirently under milk producer's cooporative socletics
for marketing of milk while only tuo villeges have the

centres of reguleted morket for cogoons,

The major sources of icrigation in the
aplocted villages are tanks and ualls. Hnueuer,‘ tualve
villeges bave only tanks for irrigetion purposes while
gloven villages have only wells, Thg rest of the
selaétad villanas have both tanks and wells for i.rrigat.lﬁn.
Thg ngjor soil typea in the selected villages sre red |
sandy and bleck red mix snil,

In order to exemine the ncoupational distri~
butfon of farms wusehnlde, in the selected villeges,
data of 211 the households were snalysed snd are
presented! in Teble 5.1,

It is gvident Fram Toble S5.¢1 that the mein
occupation far mast of the farmers in the selected
villages of the ‘diatrict uas sgrioul ture mmt:l.t!-.l_ti.ng
sbout 62 per cent of the total hoUﬂeholdﬂ.l -Agriculbural
labour class renked second which depended on wage

eorning s their primary ém;satim amwﬂting ¥or



1Mo

Table 5417 COcoupational Distribution of Hasagholds
in selocted villagev.

Sl. Hame of Hurber af Percentage to
Bo. ococunption housaholda total houassholds
1« Agriculture 3831 61499

2« fBusiness 157 2455

3. Dairying 145 239

4. Service 340 5.90

Se Artisan 96 1455

e« Aoriculturs! lgbour 857 14,35

¥+ Other occupation 0 _ 167

Total 6180 . 100
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about 14 per cent of the totes)l houschglds. Interes-
tingly, only ebout 2 per cont of the villegera took
up dairying es their mein occupation.

542 BOVINE POPULATION IN THE SELECTED VILLAGES

The structure of bovine stock 4in an arsa
‘broadly indicates the prefersnce of cettle ksspers
vhich, of epurse, is conditioned by ecological forces,
Taking the study area ss & whole, among totel bovina
" atock, the proportion of Helllker cous snd buPfalces
wers generally higher than orossbred cous both for
. dreaught pouer and milk production, 1t uaes obgarved that
'oh en asversge, the number of crosshred cowa, Nellikar
cous and bufraloss wsre 26, 67 and 60 per village
respectively, Bullock pover atill piays an important
part in the rursal econopy of Bergeslore district yhere
the mimbenpf bullocka par village ranged from 20 to 99,

the average being 6t.

5.3 SIZE OF TAMILY, LAND AND CATTLE HOLDINGS

Tha avarage size of fanily operatioﬁal
holding, irrigated erea, cattle holding and avatlebility
of humgn lazbour on different categories of ssmpla farms

uere usrked out end ara presgnted in Table 5.2,

It may be ghgorved from Tﬂblﬂ- Be2 that the
averagse aize of femily renged from shout 6 wmeshers on
small farms to 12 mepbers on large farme, the aversge
being 7 nembars on the semple farme. Fu:ﬁhar, the
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average size of the oporational holding on marginal,

smnll, medium and large forms wes Ua79 hay 2400 hay 3.68 ha.
and 7.75 hos respactivaly, the oversll sire of holdiag
befng 2.98 hoctares on the aginle Parme sg Compared to

ornly 1.82 ha in the Bangalore digtrict, Sifice the sanplo
faermera were dregun for the present etudy with g specific
backoround and purpose, the average sizg nf lamd holding
was observed to be above the district average.

Table 5.2 further raveals that out of total
@iltivatod ares on the sanple farmz about 28 per cent
of the ereg was frrigated, Intercetingly, the margingl
farmas repistered the higheet ares under irrigetion
(42 per cant). This indicated fhat-all the Pare
situstions faced the dearth of irrigation Paoilities
for crop production, 1Y was ocbBserved thst the mgrginal
farmo relisd mogtly on Tenk Irrigation wuhilas gli o_thw
faTms mainly depended on wol) trrigaticn.

. The strunture and composition of bovine
gtock on the farms provide the beseling inforsgtion
sbout the ststus of dairyiag in the selooted households.
fis ageinst the compoaition of bovine population in the
study ereg ss a vhole, ths crossbred cous yere observed
to by tha gajor wilk producers in tha egls hougeholde
g8 evident from Toble S+2, The distribution of total
atult Bovine stock and ite compuettion, h-mﬁﬁuxs, VaTY
gnany dif ferent cetegorics of farme,. The Mme nueh er
of @milch animals rgngad from ghout 3 on marginasl fermse
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to 7 an large FParms, the overall sverege hainn 4 milch
snimales aon the sample FParms. The detatls of distribution
of different breeds snd species of dairy animals ie givan
in Appendix 1311,

As regards the availsbility of human lebour,
it uvas obgerved thot lalbnur asvalilahility on the farms
had positive relationship with farm gize. The sverage
number pf Family menhars available for work was gbout

four on the sampls houssholds.

5.4 LITERACY STATUS

Lovel of gdication of the Pemily membars

affoct the sconomic decisions of the femily, )

The sveresge litergey rpte of the senple farm
houscholde uags as high es 72 per cent as comparaed to
gbout 38 per cent in the Kernptaka states. . This may
perhaps be due to the fact that the erca 19 uell
connected wvith the urben centrs gnd most of the economic

activitics are meant tp cater to the metropoliae,

5.5 CROPP ING PATTERN

The farmsra gensrally try to diversify the Jaim
production in arder to fnaulate themaglves from tﬁtnl'
crap failure caused by gherretions in ueather or past
epidenics, Hogyever, the choice of crops gmoun ues
largely based on the home neseds of the farmers snd the



115

aveilsbility of difforent resources, Teble 5.3 presents
the cropping pesttern on different cetegories of Parma.

Qaing to the limited ares for crop ocultiva-
tion, merginal fermors mogtly sultiveted coresls ond
rillets uhich pere neadsd far thgir Family consumption.
1t uss cbeerved that kharif regt (locel vertety) on
unirrigated land secupied mojor cultiveted sree on the
marginal farma, Isproved variety of ragi end horasegram
duprding khatrif aasson shered the endrrinated lend to the
extent of gbout 11 per cent and 3 par cent rempectivoly.
Maiza, groundnut and potato wltivation hpd taken a
vary small prepourtion of cultivated land vherees fodder
craps oocupiad a very negligible ;mm acoounting for
only .07 par cent of the totel cropped Srese

Small farmors also cultiveted ragi crop
relatively on o largsr area ecoupying sbout 65 pér sant
of the tolsl cropped args. Itrigated lond was kept
mostly for peddy and maim cultivation which togathar
seoounted Por shout 17 par cent of the totel oropped
arsgs 10 8 vary smell axtent, fadém crons, Sugertanw
and hortiouitural crops like tomsto, orepe, polsto and
chilli uere planted on !.rrigafza'd lend. Housver, sulberry
erop ootupied asboub 6 per cent pP the totasl cmpped

area on the small farems,

Tho wedium farmers allossted sbout &7, 14
and 2 per cont nf the totel croppod ares for renl, peddy
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and maize cultivation respactively., Almost negligible
srfez ups alloted to other food crops such et jowsr

end horsegram. SufDarcene end milboarry octupied shett
3 and 6 per cent of the tots) cropped sres respectively,

Large Parmers nleo preferred cultivation of
Tpul a8 s wajor crop by devaling nearly 67 per cent of
cropped erea for it. Paddy and meize orops were cultl-
veted on 11 and 7 per cent of the tutal croppned ares

rospectively.
S.0 AREA, PRODUCTIVITY AND COST OF PRODUCTION
br FODDER CROPS

The availability ;Jf irrigated land FPor
fodder ,promdtim is a limiting factor for kseping high
yielding cattle on mogt of the Perns aspecislly, in dry
axead, vhere tha intenaity of its use in feedina the
deiry herd and cost of fodder production are critical
to auccesg of the deiry eﬁterprise. Theesfore, 4t is
easontisl to gxamine the area under fedders, their
productivity end coat of praduction on differsnt
cateqgories of semple Parume. Tahle S.46 shouws the propore
tion of Farmers af different categories qrouing fodders,
thair productivity and cost of praduction, 1t is clesr
from Teble 5.4 that only sbout 8 per cent of the samnle
farmers Qrev graeen faddéra on thair land, 1t yas
cbgerved thet the average produstivity of green rodder
par heotare uass sbout 81 gtls, and the ‘mgégga cost of
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Table 5.4t Aree, Productivity end cpat of Ppoduction of fodders

Category of famms

Percentage

AVarade. Productivity Cost of pro- Cogt/
of farmers cropped sres hectale duction, ha. qtld,
gPouing 1lotted (quintals) (=}
fodders hectare)

Merginel farm %86 0444 65 499 2043,00 30,95
Smal) farm 8,49 De24 7460 716,00 10,00
Fadium farn BT 0,25 190.92 5335 »0D 48,98
Large farm 9437 0.22 63426 £33.00 10,00
Overall 8«31 De22 80,72 2346,00 29,05
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production uss B 29.0/gtl, Among different categarises
of farms, medium farme had the highast productivity/hs.
folloued by small, marginal gnd larpe farms in that
ordere The cost of cultivating faddevs was Found to
be the louast on lerge snd emall Parms and tha highest
on medium Parms. The reason far variation in the cost
flgures could be attributed to the cultivation of
different Fodders like napier, guniso grass and hybrid
napier grouwn by different catogories of Parmors.

5.7 EXPENDITURE N FEEDS AHD FEEDING PRACTICES

The successful deiryman tadpy ahould be
mich more cognizent of tha Ffeeding praetices and value
of varfous femds fed to the milch sninmsls than in the
past becasse of the incressing i.nt.anaity af post-price
spueeze, food cost mekes up mejor portion of the totsl
cost of milk production, Thig 18 the largest single
ates uhereby fncone cesn be incregsed sufficiently by
efricient utilizetion ar various !’eéda%z/ Tharefore,
it was considared gppropriate to study tha existing
feeding pattern folloyed by the semple farnerai and the
expanditure incurred by them on various feeds fed

which uwere assesacd end are igivm in Teble 55

It may be observed fron Table 5.5'that'pro-

portion of cost incurred on grean fodder uwns only about

32/ Richard C. folay, Donald Bath, frank H,DicHenson,
He Allen Tucckaer (1972) Duiry Cattle: Principles,
Practices, prablems, profit, LLA and Febigh -
Philadelphia. pp. A0
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18 per cont vhers the mixgd gresa end naplor const{tuted
the major portion of groen fodder. Ory fodder consiated
af crop byproducts either sveilsble on the Parms of
purchssed Prom the market. The principal dry fodder

fed in the study area wss reagi strau,

It was further obaarved that the conzentrate
mixture fed to the snimals wgs mostly purchased from the
market. The ratio by uwhich various feod ingradients
uere mixed depended on meny factors like ths prices of
feed fngredieonts, money gt the dispossl of the fermers
antd avallability of feed, Due %o theae fmportant
reasonss it was observed that thers uss considersble
fluctuetion &n feeding practices gdopted by different
eatogories of Parmers. The deteils gbout tho feeding
practices in verious months of the study peried 1979-80
and the corresponding price/kg of home mixed conmentrate
mixture has been hraﬁght out in Rppenc_!ix' iv,

Tgble 5.5 further revaaled that the wmejor
fead cost cangisted of ragi strau folloyet by uhaaigg'ran
and groundnut oil cake accounting for about 2‘?,' 20 end
13 por cent pf the totsl fesd cost reapsotively. Housver,
larga Fermers meinly ralied on compounded cattle feed.
The proportion of expenditurs on ragi '&ti‘aug{ ug: about
31 por cent uwhile compounded fPasd and t.heat'_ﬁran
accounted Ffor gbout 18 and 16 per cent of #he totsl

cost respectively on the large farma.
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Considering the Paed expsriditure per enimal
unit mainteined by eath categery of farm, the totel Peed
cost wes found ta be the highest on marginal Parms and
the lowest on small farms. The overall gversge feed
cost per snimal unit in the study groa uaé sbout ke 777
per annum. The reason for highest Fesd cost on marginal
farms can be attributed tec loyest proportion of home

groun roughagesa.

5.8 ECONOMIE AND NUTRITIONAL ASPECIS OF
FECD ING PATTERN

It is woll knoun that underfeeding of dairy
enimnla results fn low and inefficient milk production
while over feeding becomes unprofitsble bocavse s lerge
part ;:f fead goes uaste. Least cost ration vhich meets
the minimnum reguirements of nutriants of the snimel will
reflect as to what extent the feeding pattern fallowed
by the farmer deviates from the recommendsd lavel of

ration.

Teble S.6 depicta ths rations Por verious
types of milch enimals, grouing and dry animals which
were least costly for the Farmers under the pravailing
price structure end the same uaﬁ conpered utth fermers’
raetion formula in terms of cost and the exﬁant af saving

fhie could have had by following lesat cost formula,

It may be obgarved From Table 5.6 thet wulberry
leaf stelk rgmnent foramsd the wain source of green fodder
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Table S.6¢ Cost af Peeding schadule recammended and axiating level,.

Per day per animal

He 11§ kar

Buffale Buffelo

sme of Peed and Geowjno  Dry  Crosshred  Crosgbrad Halliker
Pod der - animal enimal couw {midk  cou (yield = cou(milk  cou(milk (milk {mille yie
yield 5 kg/ 6.5 ka/day) yisid yield 2 kg/day)3 S5 ko/da
day) 2.5 ko/day) & ku/day)
Mulberry, ko' 10.00 5,51 40,00 10,00 10,00 10,00 8.a0 10,00
Maize Stover, ko’ 3443 3 .69 5,84 6412 3400 5 .04 4,44 4.94
Croundnut oilceke,gms 120 - 207 253 127 70 - 46
Cagt at recommended
leve, Pis 1.,42 0,89 1.0% 1.05 1.49 1453 1.26 % 48
Lost at exlating
Jeva, M. 1.72 1.78 2.82 3.82 2.62 153 1,65 1.65
Extant of saving by
follouing Tpconmen=
ded leve, 1) ner day D.SQ 0.8% 0,98 187 1.13 - D36 D421
2} per year 103,50 324.85 357.70 442,45 - 131.40 76 65

682,55

1 Mulberry leef stalk ramnent after fPeading the silk yorhs,

2. Malze stover (khadbia) chaffed,
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which conatituted 10 kgs per day par ondmal in the
ration except for dry and lov ylelding buffele. Malze
stover (Khadbies) end groundnut cake varied for different
typas of snimals which directly aPfetted the cost of
f‘eadlng'?j Furthar, it may be noted from the tsble that
in prectice Farmers fod coatly feeds & 211 types of
enimols. The extent ofssving rangod from zbout B. 77
per year for buffaleo to B, 683 por yesr for crosghred
cou (yielding 6.5 ka/day). Interestingly, Halliker cous
{yielding 4 tkgfday) received on an avarage & ration
coating tho seme as the recommended lemst wat ration,
though autritive requirement was not maet in the cese of

this group of miich pnimalw.

The conventionel system of feeding uss sleo
oxartinod in terms of the nutritional requirement namely
motabollzahla enargy (ML) digeetible erude protoin (OCP)
end dry matter intske (DM), Table S.7 presents the
difference botusen the recowmendsd and conventional
faeding ate.truiarﬂ in ternms of gbovs nutrients in ths feeds
end fodder intake af the aniwal, It was cbserved from
the Table 5.7 that in general, the animals uere not
getting reguired nutrients, The axtant of deficlency
in terms of dry matter uss betusen ﬂsﬂﬁ'- kos per dey in
tha casé of dry animals and 2.46 kge per day in the tase

33/ Thae detaile of the existing cost and tho oxtent of
dectessg in the cost needed for non plen Pesds and
Podders (apportunity cost) are presented in
Appendix V.
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Tdblalﬁ.?s Nutritional aspects of ferding practices - Adopted by Farmeys
shd advecpted by gnimal nutritionist,

(Kge per animal)}

Type of animsl Level nf Nutrient Laval of Nutricnt Differance
adopted by farmer atvocatead
ph nep ME oM el ME DA (1) ME
A, Gruuing animal 4015 80115 070 5.? 0.390 13 .40 -1055 -00275 '-4-7_
B. Bry enimal 4,64 IG.?GU 9. 78 4,7 0.203 11.04 - {106 ~0.043 ~1426
Co Udlch animal
19 Crousbrad cow
§ kg/dsy) B467 0,550 19425 7434 D451 15.38 0.73 0,089 3487
2) Crosebred cou .
(6.5 kg/day} 7.88 0380 16.54 B,20 Do473  15.95 -036  ~D.083 0.59
3) Hellikar cow | |
{25 ka/day) 3,92 0.070 8,59 6.20 0,318 867 ~228 -0.248 ~0.08
4) Hallikar cou L
(4 kg/day) 4,64 0,103 9,84 7.40 0,387  13.79 -2.46  ~0.2B4  _3.95
5) BuPpalo (2 kg/dayjs.dn 1,180 10.14 6.23 04317 12.07 «1423  «0.127 «1.93
6) Buffalo
(3.5 kg/dey) 4.82 D126 10420 £.99 04374 13.55 «2.07  -0,268 3,35
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of Halliksr cous vhich uas yielding 4 kge of milk per day,
Houevar, crossbred cov (yielding S &g/day) received

anough dry matter from Pesdgtuff, digestible crude protsin y
8 costly nutrient / wae aleo Pound deficlent in the fasds
fed to thp animals vhich ranged from 43 gms ner day per
animal to 275 qme per day per grouing ariwal. The Pact
that grouing animals did not receive enough protein may
be one of the raasons for delayed maturity. Except
croaghred coss, all other types of animals did not receive
the minimum energy requirement mlsa (). The ramye in
the deflciency uae from 0.08 kg/animel (Malliker cou) to
4.7 kg per groulng animal,

Further, it uns nbuﬁrucd that in goneral,
nerginal and seell farmers fad their crossbred cows to
- the requited nutritiongl lavel, though {(t costed mare
then the least cost ration. The other tuo farm
situationg, nemely, medium end large favme, wers feading
the sniwmals beloy the requirements of CP end M.
Bslanced feads that would cost lesat cpuld pffsat many
shortoomings in kesping profitgble deiry animals, The
farmers, therafors, should be exposed io the knouledgo
of nuteitive value of the Peade and fadders and their
importance for incraesing milk production and for normal
reproductive behaviour of the milch animels, ‘

34/ e ghadob/price for this cunstraint in the loast
cost model ‘shoved &, 3/kg, If care 1s taken %o
meet the protein intake of the animal then the
extent of axpenditure ales gets reduced. Ogtails
of shadow prices of nutrisnts ere given in
Appandix UI,
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%45 AORTAL ITY IN BOVINES

1t is worthuhile to menticn here that out of
51 selocted villages of the district for the present
study, only 8 villages were not having readily availsble
veterinary sid. Table 5.8 provides the deteils of
pmartality in varioue catogories of crossbred cettle and
of buffaloes during the psriocd of enquiry. Interestingly,
no mortality uas recordsd in case of local cows. It ia
claar from Table S.8 that ebout 14 per cent of crossbred
youngstock and € per cant of buffalo youngptock died of
vorinmus disesses, Housval, in cose of adult animals,
the pruportion of deaths wes comparastively high in
crassbred cattle than buyf Paloes, '!n vigu of the heavy
mortality smonn crossbred cattle, it mgy ba sugoested |
that ICDP functionaries and the Parmsrs ahould follow
adequata prophylactic maapsurss fegularly,

S.108 PREDUCTION TRATTS OF DAIRY ANIMALS

A stsdy of production treite is on important

aspect for the oppreigel of efficiency ef dairy animels,
Suceass of dalry enterprise largely depends an production
traits of the animals, There could be an endless list aof
sxgenecus snd endhaencous determinents of milk producticn
gsyatem, But productivity of ailch snimals in the hard

is dependent ¢o ¢ large extent upon the gﬁweﬁ.c make up
and production potentisl of the individusl animals.
Individuel animml’s genatic unrth is predicted in terms
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Jable 5.8¢ Incidence of murtality emong bovines
an the semple hougsholde,

Sl, Type of gnimal Adplt Young stuck
Noe '

1 Croasbrg

Tatal number of aninmals (1115 418

o, of animal died 70 87

Psrcantage mortality 10,17 13 .63
Zs Duffala

Total nucber of animels 442 213

No,of animal died Q 12

Percantege mortallity 2;1& _ 5463
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the performance levels of various physical treits such

as age st Pirat calving, service period, dry period,

milk yleld and body yeight at vericug stages of growth,

Tahlo 5.9 presents the important production
traits of various epecies of animsls maintalned on the
sanple houagholds wvhich agra discussed in thae follouing

gsactiaons.

549043 Age at first ecalving,

The age et which the first ecalf £s born to o
cou /buffalo has grest economic significznce For dairy
cettle keespers. Delayed maturiév in cattle of buffaloes
langthens the pay beck period of the tnvestment &n deiry

anternrise,

1t may be abgerved fram Table 5.9 thet the
averane aqe at first nalving for crossbred Cous wuas
sbout 37 monthg a8 compared to about 54 ponths in Hgllikar
coua and §9 months far buffaloes. It was fuprther noted
that the age at firat calving for crossbred cou was the
lovest on medium farms smongst ell ather cetegories,
Mousver, this stands in contrgat to the urben area of
the district where the sge at firat calﬁinarnf crossbred

toys was pbzarved to bag onilv 30.7 months, .

35/ Sherma, ¥.4.5, (1984) Economics of crossbred cattla
in Bangalore, PheD, Thesis (unpublished}y Kyrukshetrg
Univaersity, Kurykshetra, '
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Racords of Hallikar cous shouetd that the age
at first calving uss minfiwmum on margingl fzrms end
maximsm on large ferm®. The oversll age et fizrst calving

was 63,54 montha in the study srea.

Ra reagards the age at first calving for
bufPaloes, it waes chserved tp be 59._10 nonths, It uns
interssting to note that sge at Pirat calving for buffals
uas pnly sbout 49 months on lérge farms. This could be
attributed to better feading and managewant uf the

atdmals on large ferms.

Setle2 Lactetion vield, lsctation length, dry and

inter calving periods,

A cow/buffalo which calves reguiarly paye
wall ultim]gtaly. Regul-arity in calving necasaltates
optimum number of lactating and dry daye which are
normelly epecified as 305 gnd 69 days respectively. It
wes gbeerved from Table 5.9 that the croashred cows on
merginal farms yielded on gn sversqge 1793 kos of nmilk
in 10,13 months., Uhile on small ferps, the y!.aid uas
1836 kas in 9.6 months, Fedius and large forma had
better crossbred cous whish ylelded 1875 kos of Atk

36/ Recordsof Suuthern Regiongl Station of NeD,R.I.
indicated that H.F. crossbred coue cpalved For the
firpt time at the age of 32 months and Joreey Thar-
garkar crosgbred cous at the ags of 35 months and

uffaloes at the goe of 45.13% sonths, But under
field conditions uherg parformgnce of snimals are put
to variouww constrgints, the age at first calving is
invariably high (Vijayalakshmi, S. and S.f.Sempath,
1962} 'Management Dgeisions gnd Implemantsgtion of
pragramae for better performsnce af herd - A cese
atudy.) Annual J1, of Alumni AgBo., RORI, Bangalore
14, 12).
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in 8.7 monthe end 2102 kom of milk $in 9.54 monthe respec—
tivaely. However, the overell lactation yield for crossbred
cus wad 1919 kos in 9,76 months,

The aflic production per lactetion in case of
Hallikar cous rgnged ﬁatuaan 637 kgs of milk in 7.69
monthea on large farms to 1208 kgs in 9.4 months on omall
farms giving overall sverana lactation yleld of B43 kgs

in 9.5 months,

The ovetrall lactation viold of buffaloes in
the study prae, wvas 621 kge of milk {n 2.94 monthas which
varied betugen 460 ims on small fermn snd 910 kq on

marginal Parms.

s a huslthy prsctice, dry period of milch -
animol is to be maintofned for sbout 60 deye. But undar
rurgl! conditinns due to fialay in successful insemination
ar for othor reasons, the dry periocd is such mral than
ths deaired notm. Uith the dry pertod incressing the
animal remaing unproductive uhich wuld put the fParaers
in a clear dissdventageouve pesition, The avarage dry
period for crossbred cous, Hellikar eccus and buffaloces
a8 3.2, 6.6 and 5.4 nonths respectively.

The regulsrity in celvirg Pollowed by optioum
lactation lemgth and dry ber].od could not be masintaeined
in the study ares due to meny ressuons.,. Ag a'.:-aault, the
intercalving periad uwas proluonget. Thé everags intercalving
pariod recorded for croesbred cous, Hallikar cows and buffag-
1008 wss ebout 13 months, 16 months and 15 monthe Tespecti-

vely,
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5«11 SIZE_OF THE ANIMAL

The bud.y weight of the animala fs considered
as ong of the important factors which affecct the lactation
yvield, Thg sasple animals vhich yero kept for study
duping 1979-80 uera meesured (pirth measurement) with an
inch tape which correspondingly contains the uveight.
Acecording to thet the crosshred cous usighed betueen
316 kge and 388 kgs the avergge belng 340 kos, Hellikar
cous ueighed betussn 265 to 277 kos and the averase
weight marked out to be ground 270 kos and buffaloes’
sverage wveight was 320 kys,

5412 ARTIFICIAL mgzgmmmﬂﬁ HEALTH COVER
' FOR_ANIMALS | - |

Timely succoasful inasmination service to ‘
milch gnimagls is one of the major factore that affeots
the profitability of dagiry farming in Indio. Though
a nat untk of extension sgenciss are involved ta render
timely sorvice, ths difforent manspement practices
adopted by the Parmers aftar celving also affect tha

intercalving perjied,

By ard large, §t can be steted thet delay in
successful insemination leads to wtmprofitable naintenance
af milch anfmale in rural grogm, The raéﬂrdﬁd dats spaak
that animalg recsfved succeasfl ingaminstion only after
three or four gervices. RAs a rosult 90 %o 120 days uere
taken to get the animel insaminsled euccaéamlly.



134

For successful animal keeping, adequate praophy-
lactic neasures ate souslly fmportant along with other
genatic and nutritional aspectes. Ffallure to take preven-
tive and curative moasuree against contagious diseases
uns obgefved to be Fregquent smong the farming community
dug to vaerious reasans, Deotelle sbout proportion of
farmers who had taken nreventive and cyrative messures

are given in Appendix VII,

S.13 LABDUR DISTRIBUTIM FOR YARIAUS OAIRY OPERATIMGS

Dairy fgrming, operated on scientific linaa,
incrpases not only income but alss the emplayment
potentisl in rurel srees. It Qas oboarved thet in the
eample hausehald an an everags, 16 per cent of the total
enployment days on the Parm was utilized by dairy
enterpriss. 0Ostailed informstion about tho pattern of

employment, the division of lshgur and extent of parti-
cipgtion of mele and female members of farm houascholde
in various operations of milk praduction would enlighten
the extent of utilizetion of rural labour forces The
data pertaining to labour employment uare analysed and

are presented {n Thle S.10.

It e evident from Table 5;113 that the
average humen lebour use raenged from 265 mondeys on
marginal Parms to 736 mandeys Gn large farme during the
fear, the sveraga being 466 wendaye. The humen lebour
use was the hichest in grezing aparation folloued by
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Table 5.10¢ Utilization of humen labour for various dairy eperetions,

(1n man days )

Category of Totel mandays Lebour employsd for
Parms ewployed for -
: Taking the Bringing Fasding Clsening Milking Sale of
dairy operation amimal for fodder i1k
grazing '

Marginal farm 265 10¢ 87 31 38 15 13
Small farm 3n 150 75 45 54 29 20
Medium ferm 403 191 103 64 . 38 26
Large fatm 736 194 174 122 139 68 3%

fverall 466 163 102 GE 76 36 25
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bringing fodder Prom tho Perme. The lsast tiwe consuming

operetions uere miliking end aelling of mill,

It was further obserxved that in gensral, edult
tale morbors of the Family brought foddeors and took the
animals for grazinng. Houaver, adult female mepbers
shouldared s}l aothar responsibilitios of mainteining bhe
dairy aninal, Ffeeding - ong of the most cruciel operation
in dairy enterprise was to a greabt extent ellotted to the
chiled labour on all the category of Parms. Ths wvastane
of feeds of fodders or defipit in Pending standard =8
brought out jin egarlisr section sould be pertly sttributaed
to the relisnce on child lgbour fPor feeding the enimal.

5414 PROOUCTIM, CONSUMITIM AND FARKETED SURRLUS -
or mILK ‘

Filk hefinn a perishgble commodity presupposes
a ready nmarket. The proportion of milk marketed by the
farmers mscertain the extent of commercizlization in this
enterprise. In order to examine the mode of utilizotion
of milk by various cstegories of farmers, deta were
collected on production, consumption and marketed surplus
of milk. "arketed surplus of wilk was further studied
for the dispossl pattern. The detailed informstion on
the above parameters was worked out ond i3 presented in

Teble 5-11-

It may be abserved fron Tghle G.1% that
production, consumption and matkated surplus of milk were

pbs&tiuely relater] to size of farm. The ovarsll avarans -
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Table 5.11¢ Prodyction, consumtion aend nerketed surplue of milk

(1979-.80)
R B (fuantitice in kgs)
Catagory of Totel pro- Yotal pone Dispogal Thoouch  Private Consumers Others Total
falm duckion aurp &4 on milk producers middle- dairy directly qntz.
. Co~tnarative man marketeod
socioty

Marginal Ferm Ro2 321 501,53 147.62 6 654 5.16 - 671

| (74.75) {22.00) (D.99) 22-263 _ (10p)
Small form 1623 445 B26.87 294,75 31,9 35476 13.72 2208
(66 +45) (20 44) (2464) (2.96) 14558} (10p)

Madium Farm 2332 561 1473 .83 184,18 36 o086 84011 32-22 1771

- (83422) (10,40 (2.07)  (3.62) a.60) (100)

Large farm 5116 820 3643.4 847 .24 730 9462 18,87 4296
. {88.77) (10.41)  (0.17)  (2.24)  (0.43) (100)

" gversll 2156 491 1341 .93 " 05034 246447 3% ,99 12:31 1666

(80.569) (15.03) (1.48) (2418)  (0.74) (100)

. Flgures in parenthesls indicass percentase ta total guentibics madketed.
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milk produced uss 2156 kogs per hougshold per snmun which
ranged from 992 kgs on marginal ferms to 5116 kgs on
large farms. It yap obperved that the marpinel farss
retained 321 kgs of milk Por fPanily consumption while
larqgs farmors retained 820 koa for home consumption.

Thg overall cuantity of milk kent for consumption wes
worked out to ba 491 koo.

It uass noted that e 8izghle cuentity of milk
was marksted through milk producers' comerative Socioties
The proportion of marketed surplus gold through ailk
producers’ cmperatiue'asclﬂiaa ranged faba 68 por cent
on small forms to 89 per cent on large Parma, the sverege
being sbout 81 per cent, The middle man shered about
1% ;:{ar cent of the totgl marketed m.irplua. fther agan#ias
lilke privete dapiry, hotels or direct ssle to conpumers
constituted a negligivle proportion of merketad surplus
of milk, |

15 EATTLE MARKETING

The orgeanised mgrketing of bovinss in the
Sangalore districts is conspicugue by its pbasance.
Houever, cettle marketing 19 an fmpoptent scurce of
income to the cettle keepers vho esll their enimale
thmough unorganised marketing agenciss, It uags obServed
that during the stidy period, sbsut 33 per cent of the
total enimels yors anld dut for verious ressons such as
noed of money, attractive price offered, problem animels,

and castly maintenance,
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The income recoeived by asellinpg the snimals
partly dapends on the bargeining pouver of the saller,
Table 5.47 shows the gverage selling price of different
types of wilch aniwmsle, It is clear from the table
thet large farmers had better bargeining pousr than
marginal and small farmars. Thus, a crossbred cow
could fetch Be 3300 to large fermsrs vhile merginal
farmer could get only ke 2682, Siniler situstion
oxisted in case of Hallikar antd buffslo milch animals,

S+16 INVESTRENT PATTERN

The Perm sssete atructure pleys r vital role
in streganmlining the productiulfy of ocrops and daily
gnterprisg. The pattern and magnitude of investaent
an Pixad assete in deiry enterprise ars i;wortant
indicatars of the incame generstino capacity of the
cattls keepers, Therefore, investmant mede in various
Perm assets on different cgtoegories of Farms uas sssesssd
and 48 brought out in Table S.13,

An oxsmination of Tgble 5.13 indicates
thgt on en average the farmars made the hichest invest-
ment in dolry animals acunmﬁing for shout 46 per cont
of tha total invemtment, Next in 1n1pm."|:ansa uers the
irringation structure snd ecattle-shed aha‘i-ﬂq_ shout 17
and 16 per cent of the totsl investment. Uther farm
sssets I1ike Parm building, bullock draun implements,
hand tools and dairy ecquipment, together pecounted for
sbout 2%t per cent of the total investmgnt,
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Table 5.12: Avarage selling prics of milch animsls on sample housgholds,

Type of farm — —akice of - '
Bposshred Hallikar Buffalo UWorking
cou cow astock
s fs R 51
Marginal 2578 606 860 4300
Small 2682 659 619 865
Mead fum 3033 459 618 - 800
lergae 3300 1871 1183 1137

Ovarall 3013 88 g2n 1026
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Tehble 5.43t Inuestment on crop end dairy Parm anssets

(fupess per housghold)
Particulars — Latgoory of Farm —
Marginal Smpll Medivn Lorge ) varall
A« Invgpiment on trop production
1+ Irriguting punpasta 2500 3300 2250 5200 3000
| . (5 +12) {(20.72) (11.56) (15433} {16.99)
2. Fgtm building 200 735 980 4358 148
' (7.03) (4.94) (5.04) (9.91) 15.@9)
3. Bullock cort - 1100 EZDD 2080
. (7.35) 6.17) (6.19) 5.75)
4« Bullock draum irploment 209 227 i1 338
{2,09) (1.52) (1 .6?} (2.60) (1+90)
Se Bullocks (pani) - - 4500 2500 770
(7.71) (7.37) {4438)
§+ Hend toola 7 62 2725 S48 133
. (Ce78) (Cad1) (116) (461} (4400)
‘Gub Total 3486 #5224 648D 14563 6450
8. Ipveatpent on Dairy gnleporiss '
1« Dairy animal 5337 ?335 8980 3400 81984
Y , ‘ {63 .62) (48,36 ) (46.00) 239 +53) (46.30)
2+ Cotile shod 4024 2379 3856 5682 2807
: (40425) (14,90) 19482) (16476) (16438}
3, Dasry oouipment 110 122 17D 254 151
) - SNCRTD (0,83) (0.07) (0.78)  (0,85)
sub Tatal 6450 9736 12976 19336 44239
Totel inuestment 9954 14060 19456 33099 z'zaag
(400) (100) (100) (100) 40D)
Investment per milech snimel 1847 2742 1370 3932 2709

{Figutres In perenthenin indicste peronntbqa to tutél investment)
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Cotegoryuise aneslysis of investment pettern
ravesls that thera use a sizesble veriation in the total
investment in deiry sssets per housshold made on different
catagories of farms. It yas noted that fnvestment veried
betusen k. 6468 on marginael farmg snid B 19336 on large
farms, the sverage being Pa 11239. Taking inveastment
per milch enimsl into considaration, medium Perme made
the éaximw inveatment gmongst &il fgrms. Housver, thae
absalute difference in the wonhey fnvested por eilch
animal! batuesn modium and large Paros was 60t mich.
Fui'!;her, Investment on puap osets wae the highest on
lerge farnms followed by small, marginal and gedium farms,
in that order,

In general, the majeor extent of investment
an dairy onterprise bear teetimony to the fact that
farmers in the study aree have regalized thet dairying
$8 a lucrative snterprisg.

5417 COCOMN_PREDUCTION

Apart from giving fncome and employment to /
7
the aurplus lsbour farce in the rursl srvas of dry mﬂa?.
cocoon production adds to the feed sveilability for

livestock either by left over mulberry leaf statks or

37/ According to 8 world bank survey, cne hecters of
rainfed lgnd under mulberry uill give o net income
of fse 3000 axcluding the labour component, fisase Sa *
(rigunakahs Sundram, SeS. (1083):'6ericulture a8 o
subgsidary enterprise in dry land developwent,” Seminar
cum workshop in dry land develepment, G.K.V.K.,
Bangalore.
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8/
silk work pepae, Dus to the mulifpuspose uase of

milberry cultivetion vhich ig linked up with quelity gnd
quantity production of cocoong, ailk worm rearing is

gaetting popular among farmers of the Bangslore district.

Uf the total 240 semple Fa!i‘mera, 90 fgrmers
reared aiIkz?' vorms ragulariy. ThTee verintios vere
rearad in the armae. Vize, (1) 1ocal variety uvhich is
considared as traditiongl, {11) medium Qariaty and
(11s) large or bivoltin veriety., Though this senterpr ise
hats been fnwvogue for more then 10 yaeaers, the situation
was not oatisfactory ps comparsd to that of experimentel
farms, In order to evaluate the economics of cocoon
prucllwtibn in the semple huusmald; dats were asnalysed

and ore prasentoed in Teble 5.14.

It 18 clesr from the table that the overall
cotoon production on the agmple houscholds needed on an
averagge per hougsheld investmant of fie 7042 gnd 1422

38/ Sempath, S.R. (1983).. Rearing dairy animels in ory
land areas of Karnateka - A subsidery cccupation
for rural comounity. Semingr-cum-yorkshop on dry
1and development, L.K.Y,K., Bangalore.

39/ Economics of bivotine cocoon production from one
hestare of mulberry -

1« Leaf yield 30000 kg -
2+ Total nusher of 4000 kg
3. Cocoon yleld 4200 «o
4. Totael reslizetion from '
cocaons, Be 25/par kg Fse 30000

5. Expenditiure -
rearing caat ke 2150/500 dPl &a 17,200
6« Mot incveme (4-5) Mo 125000

Source: Shyemsla, M.8. (1979) fSilk uworinrearing®
Lecturs notes, Staff training unit, Cirectorate of
Extension, University of Agril,Sciences, Bangslorae.



Tatle 5.144: Eanonumics of cocoon production - vnr.‘.éty;tiee.

142

(Rupees por housshold)

Particulars Fi xa 8 Labour - y B : Totegl Agturn
Building Equ%pment (mandays) Value gut St Total income over fixed
of Boys lecves cherged cost cost{oxolue
ding Pgmily
1abour)
Locg) veristy 6750 1M 254 .8 144 419 212 75 1739 864
Medium varfiety 7655 1947 856,56 328 |0 508 5442 11835 1363
Large or Bivgltin
variaty 7210 1413 41,8 Jo4 1083 Ac4 1944 8104 6163
erall 42 1422 480 .2 468 459 3547 79313 4386

2620
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on building and equipmsnt respectively, Thae sverage
return aver Pixed cost (excluding labour component)
workad aut to . 4387 par anmm. Bivothin « an fimproved
varioty yielded the highest return over the fixed cost
which amounted to . 6163 per houeshuold per vosr. The
louest return over fixed cost was gbaerved in the case
of loval variety uhich fetched only e 864 per household

per yaat,

5418 NET RETURN FROM VARIMIG FARM ACTIVITIES

A divergified inﬁnme s usually desfred in
dry land farming, Receiving an income from saveral
sources rather than one {s at least & partisl 1nauran¢a
against unPgvoursbla price chanies or unforssecn yield
risk, The proportion of net income derived from an
entorprise pictures the relative importante of the
particular enterprise gn the farm. An attempt uwas,
theorgfure, made to Turnish the doteiled information

about net income per farm from variouw farnm ectivities.

Tabls 5.18 provides details of inconme
received gnd expenditure incurred for varioue snterpri-
ges  on various categories of farms, The table adds
in pointing ocut the strgnp and ussk aﬂtarﬁtisan'in the

fars Business in tarms of profit,

It wss obgerved that on gn sverage, the
semple farm hougeholde had spent saximum on crop gulti-
vation Polloued by dairy and sericulture enterprises.
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Tgbla .15 Yeerly lncome and axpenditure of various farm activities

in the sample houachold (1978.88),
' {Rupcen_per hovsehpld)

Particulars —lpteqory gf Fare
Merginal Small Fediumn Large Ovorsll
1. Expenditurg
8. Crop enterprise 3942 3799 7870 15027 6515
2. Cpiry enterprise 4542 ADA6 4479 7610 4787
8. Sericulture enterprise 1640 500 800 B248 1820
Tot sl expenditure 18924 . BA44S 12849 30888 13082
2. Ingope
2. Ctop enterprisa 296 3618 7460 21265 6693
b. Datry enterpriae® 4734 5748 8494 11337 6983
g« Sericulture enterprine 1224 3759 ' '.!QD.'! 6195 3303
Tatal income 8174 13125 18257 38787 16979

Net incone -4880 45682 S468 o102 3887

! n ! — - _

* It includes incose Pram sa1§ of pnimals and sale of milk,
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A total expenditure of fse. 6515 uas epant on crop produc-
tion compared tc K. 4757 and B, 1820 on deiry and
sericulture enterprises respoctively, Hougver, it §s
8ignificant that the sxpenditure pattern of marginal

and smgll farmers sxhibited a different trand placing
dairy enterprise on top priority as acainet the overasll
expenditure pattarn.. on the othar hsnd, the oversll
income per household states that the proportlion of

iricome darived from dairy through sale of wmilk and cattle,
wet meximum compared to crop and sericulture. Thus,
total income derived from deiry enterprise waes F. 6983

at compared to fPe 6653 and 3303, Trom crop end sericulture
raspectively. Interestingly, the strang point in the
Farm-buainaea wge noticed in the case of dplry enterprise
which brought a pogitive net return on all the categories
of farms wvheress the crep preduction shoued a negative
net raturn on sll categories of ferme. Sericulture in
small gnd madium Parm situation brought a positive return,
vhereas on mprginel and large farms it neve 3 negetive
retum, The owerall balance shoet showed g positive nst
return of f:. 3887 ffom these threa major farm ectivities
on selected sample households, Housver, nergingl farns
showed 5 loss to the extent of k. 19507year, In genersal,
i€ may hg pointed ocut that cocoon productlon and mfilk
prnductiah including cattle marketing had 'aﬁ importent
role in gengrating ingoas gnd atfjusting the logses

from crop production,
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In the succeeding chapters, the extsting
raturn over Pixed farm regspurces gre iaproved by optioum

plang wvhich hagve essured incresfed end steble income.



CHAPTER - §

MODEL-I RISK NEUTRAL OPTIFUM
FARF PLANS




MODEL - I - RISK NEUTRAL CPTIFUN FARM PLANS

The sssumption behind Model I §a that farmers’
ohfactive ie to maximize egoregete net roturns uhich are
considered stable, subject to price and non price cons-
traints. By this quelification, under Fodel I, aix plan
glternatives for each aynthetic farm situestion compriasing
tuo levels af technology waere brought out. In this
chapter ggch optimum plan is discugsed in terms of gross
mwargin, utilizetion of resources, aend levael st vhich the
ran plan pctivities upuld atart to compete uith optimum
plan activities (opportunity cust); Shodou prices of
constrained resgurcas/restription uére brought out
separately wherein a compariseon of pricing under the

&ix plans were indicated,

6ot MARGTNAL SYNTHETIC FARR

Marginel farms ere, in vicu of the stringent
lend resaurces, called a2 Pamily Parms. Land 1m used for
grouing millets and careals, primarily for home consump-
tion and occaslonglly for market. It is contended that
margingl farmars have poyor resource haée,‘ eapecially,
land gnd cepitel. And, Par over ong end 2 half decsdes,
government agencles, liks marginal farmers and agricul-
tursl labour agency (RFAL) havo been making cesselesg
efforts to insist the marginal Farmers to shifi to neu
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tathnology with some grbitrary credii eupplye. The techno-
i10gy, in crop snd in dairy production provide important
know-how to circumvent the problenm of sesspnal and
perishable nature of agriculturnl and dairy produce and
inatitutiongl finance synchroniges the process of develop-
ment faor this ferm situastion, In this technology-credit
syndrome houw hest the warginal fParmers con utilizs thelr
resaurces is brought out in the following plens yhich
corgider tuo levela of technology and six siternative

choices for production processes to choose from.

Gatel Optimum plane under existing technology
plaﬂ 1T and 2,

Constrainte and pr‘oblatﬁ matriyx for merginal
farm situation are preassnted in Appendix VIII, Plan 4
and 2 represent ootimum plan under existing technology
uhegrein the former considered crop and dairy and the
latter, crop deiry agnd sericulture. Inspite of the
flexibility in the constraints, plen 1 and 2 hgva shoun
the same profit levels uith seme level of acj:ivitisa-
Hence they are discussed under s einple heading.
Teble 6.9 presente sctivities in the plan both resl and
disposals The folloying are the crnf: end dairy ectivities
in the plen, |

Bs7+%s% Crop Activities!

htinum plan could utilize G.42 hectare of
ynirrigated lsnd in kharif sesacn gnd 0,247 hectare of
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Table 6.9 PTINVM FARM PLAN ¢ and 2
Barginal Synthetic farm

Aotivities in the plen Untt of  Level of
ectivities gctivities
REA CT I1E
Crossbred cou, dry Hurh ey 2
Hallikar cou silking, type 1 " 1
Cou i1k eslse, Kharif Kgs 49
Couw filk sale, rahi ¢ 143
Ragl fmproved unirrigated land, kharif he 042
Regl teproved, summer ha 0,287
Paddy, kharif " 0.170
Paddy, rebi " 0.322
Maize, kharif o 0.152
Napier . » f.00846
Bullock hire periaod 3 ‘pai¥ dave G35
Bullock hire poriod S . " 3«35
Cgp:li:‘»sl borriuing, kharif ' {&: 100 s) 6670
Capita)l borrowing, rabi " 1.24
Capitel borrouing, summar b 48,40
Ragi @ale, khprif tls 325
Paddy ssle, kherif " 3,43
Paddy sale, rabi " B.37
Pyrchase of milk Kas 8. 00
Purchase of paddy, eummar ftle 2480
DISPOSAL ACTIVITIES
Land irrigated, aummer He D.0743
Lebour period ¢ Mandgys 54,890
" n 2 \d ‘ 163 .430
" « 3 " - §4.185
. b 4 n - 184 .020
® - ° 3 » 62,328
“ n 15 bl 293,770
Bullock labour 2 PatN days 5.204
" = 4 ol 124590
" " & . 19,630
Ragl strau _ ttls B8.860
Paddy strauw " G365
Maize khadbi n 0.95
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irrdgated lend in suamer for the production of improved
variety of ragl both for hows congsumption gs well as for
gatrket sale. Total production of ragl ues G285 wuintsls,
out of uhich six quintale usre kept for home gnd Temaining
3225 guintals uvore shown s sold at existing pricss. The
input-output coefficient Ffor paddy for this cetegory of
farmg wes conganial to bring ebout surplus produce for
the mariet. The area undar improved veriety of paddy in
kharif and rabi segsons war 0.17 hectare and 0.322 hectare
of irrigeted land respectively, wvhich, sfter meeting home
requirements, generaetad markoted surpluld of 3.43 quintsls
and 8.37 guintals in the respeoctive sagsongs, Hoysver,

2.9 quintals in sumner sesson uas shouh o8 baught in the
plen since there u#s no Summer 'paddahw crop. This uss e
to the oxiastence of aummer raggi fn tho plen and oleo due
to the buying activitiegs, uhich usre introduced in the
notrix to rolax the minimun reguirseaont congtrainte of
paddy. PMaize fulfilled minimum home Teguirement by ite
arus allotted in this plan, namsly 0,452 hoctare of
frrigated 1gnd, Hapier grase had occupled a very negligible
ares which amounts only to 0.00B4€ hectare. This may be
pethaps due to tha conatraint 1nt-ratiu;_ed in the problanm
metrix, otherwise it might not have entered tha plan.

Galete2 Dairy Activity:

To have Plexible Perm plan, daity enimals were
considered for dusl purpose in the problem matrix, namely,
milk praoduction and cattle marketing uhich exactly is the
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present situation in Bangalore district, Tw dry croasbred
cous kept far marketing had entered the pptimel plen for
e¢ding profit in the ghjective function to the extent of
Me 6500, Une local Hellikar cowu kept only for silk
production had the gdventege of supplying milk to the
hougehold. While there uas surplus milk for ssle during
the kharif and rgbi gesspns tha farmere had to meet their
domestic regquiremsnts in summsr by purchesing milk
according to the plan prices (. 2.50/kg) higher than

they raeceived (5e 1.60/kg) Par their product.

€4+1.13 Additional Rempurces - Hired/Borroued:

To execute ths nptiﬁal plan additinnal bulleck
pouet yas required for vhich capital wes utiiized st the
exiating market rate. It use of the order of 9.35 days
in kharif peak season gnd 3,54 days in rabi pesk season,
Since the capital boFrouing sctivity wes included in the
metrix as unconstrained and since the maxioum amount the
plen could borrov was sssumed to ba limited only by the
resources at tho disposal of the farm, the plsn showed

g totel of B 7805 a8 borrousd for all the three sessona,

627e1+4 Disposal Acbivities in the Plan:

Unutilised resources or pmduéa were also
notified from the finsl fhgration of the ﬁptimm so0lution
Toblo 6.1 alse shous the extent of wwtilised resources
in the optimum plan. There was 0.0743 hectars of sumeer
irrigsted land shoun ad unutilised. This con perheps bs
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utilised if cocoon production gctivities enter the plon 2
in yhich gericulture uas combined uith dpiry and erop
gotivities, Similarly, the farm lghour uneaployed in the
8ix periods could be employed agsin {f cocoon protuctiaon
activitias enter the plan and wsize production is increased
sc a8 tn bring income from market gele. Obher unutilized
rasources include bulloek peried during drough’ saasons
ond ragl strau, paddy etraw and meize khacbi., These dry
fodder could be utilised §if crossbred heifers, Halliksr and
buffPale snd dey Halliksr cnu um}ld entar the plan,

G47+1.8 Upportunity Cogt of non plan ectivities:

, Table 6,2 dopicta the gxiating profit levael
snd ths copmpetitive profit needed by the non plan activities,
Regi (local) activity on t'rr;irriﬁat,ad iand during Kherif
sesson and improved vafiety - Indos- 5§ glong with fowar
would atart competing with plan sctivities only if the
prafit would have bean R, 1264 gend 857 respectively. Paddy
orop during susmer would he possible if the crop could
bﬁﬁg 2 not profit of B 2411 /ha fnsteed of B. 1938/ha.

Cou and buffelo aotivities which were considered
-in the matrix and which did not enter the plen could compete.
uith optioun plan getivitieos only at 3 higher az:nf’it}wal.
Thus crossbred cou, kept Por milk production anﬁ cattle
markating should haove had B. 74.8 more than t"ma present
lavel of profit, end yhile crosshred heifers hsadad ke 708
more, lucel Haplliksr coy -dual purpose of mi}.k and cattile
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Tebtle 6.2: Opportunidy cost of mon-plen sctlvities undar
oxisting technology of Marginsl Farm condition,

Name of non-plan activity Existing price/ Profit/price et
' profit level, which activity
compete the
Ry optinum plan, K,
Crossbred cow, typs 2 1025 1900
Crosgbred, heifer 1100 1803
Hallliker cow, tvpe 2 302 1432
Hallikar conu, dry 360 2287 .
Halliksr, heifer 432 1758
Buffalo, type 4 438 552
BufPfalo, dry 200 2685
Buffelo, heifer 360 3497
Selling price of cow milkfkg
Summar 1.60 2462
Ragi {locel} in unirrigated
land, kharif 838 1264

Rggimflucal} uith fousr and
Auarl: in unirrigeted land,

kharif 45 417
Paddy, summer 1938 2411
Cycunher, sumnmer 363 3544
Tomoto, rebi 2429 4008
Carrot, robi 2415 2917
Sale of peddy, summsr 112 127 .68
Sala of maize, Kharif 120 256
Coonon, gwmall ‘ 400 9324
Cocoon, medium 1837 9498
Cocoon, large 4820 _ 9562

Ragi strau buying P ' 1.2 -
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marketing-rieedod Fie.1020 mores dry Hallikar cou needed

Pse« 1130 more, hoifer of this brged mist have brought

e 1927 more than the existing lovel. Buffaloes uere short
of M, 1326, 1137, 2685 and 3127 respactively for type 1%
{milk production only), type 2 {duzl purpoes), dry buffalo
and helfor. Other crop activities proved to be compera-
tively less effective in bringing returns to the wmarginal
farn. Thevy could be conajidered for aoptirum plan anly if,
for example, beans could genarste profit of fie 3914/ha,
instead of Re 363/ha. tomoto fse 4006/he instead of

Rse 2429 and carzat M. 2917 ingtesd of e 2015,

Silk worm reerfng and cocoon production necded
much more profit to compete with Fﬁod ernp activities. _
Tus local or small variety of cucuﬁn necded . 5233/ha
more, mgdium variety needed fs. 7960/ha more and impravad'
or Bivoltin variety needed Pe 4744 a more than the

existing net profit.

The gbove information gbout non plen sctivitiea
ere highlighted here to pruuide additions) quidelinas to
the devalopmentsl programmes uhich were introduced in the
district of Bangslore and other parts of the steise nanely,
loan fzeilities to marginal Parmers ta-eqcnurage‘silm wornm
sgaring or keeping crossbred couw or gultivation of horti.-
culturs crops., Success in this direction cuuld.ba poesiblse
only §f the exieting profit level ps improved as shoun by
the opportunlity coet,



155

Gela1effi Improvement of Plgn 1 and 2 over existing
condit fons

Table 6.3 brings the imﬁmvment. of Plan 1
and 2 over existing candition. Under existing condition
marginal farmer evan yith catile marketing incurred a
logs of f:e 1950, But uader plan 1 and 2 the net return
Toee upto e 8124 pnd sven after deducting the atount of
fse 6500 which uere from sale of animal, the plans had
poaitive return of fs, 1624, Lland was utilized under
pxisting condition to the extont of 118 per cent by
fermers. But under optimum plens 1 and 2, there ves 2
possibility of utilizing the land te ths extent of
144.00 per cent. Tho improvement over present condition
uaa'thus 2210 per cent. - Houwpver, !isman and bullock ‘
labour wes not utilized as in the existing practice.
There was unemployment of lsbour to the extent of 87 per
cent of mgn desys aveileble Iin the farm under optimum

condition a8 sgeinst 464,25 per cent in practice.

6e1.2 Pilat 3 -~ I:q:lrmlad CrOp Technologya

Plan 3 was developed For improved ctop
production tekinn food greins, regk, paddy, maize and
horaagram, and commercial crops, grnunﬁnut and sugarcena,
The follouwing are the activities in the plan {Table 6.4).

| 02¢1 Ct‘np Activities:

Impraved variety of ragi crop cultivated slong

uylth jousr crop on unirrigated land during kher if season
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Table 6.3t Existing condition snd optimum planas (Model I) in
torme of utilizetion of resourves and nat incoms,.

Marginal Synthatic Farm

Name of ressurce Existing ptimum Plans
conditiaon =
1 2 3 4 8 6
ks Lend
1) Totsl cropped aree, he D93 .34 1.34 1,45 1456 1455 182
11) Cropping intansity 148 144,08 144,08 155.91 .15?(?4 166,67 195 .7
Improvenent over existing,
parcentage 22,90  22.10 32413 42,45 4128 65 .85

8, Labour utilization, mandasys 493 125 125 178 125 227 850
' (53.78) (13.63) (13.63) (13.58) (13.63) (20.80) (u2.3)

Ce Bullook labour ubtilization,

paix doye (119?3?} (42334) (42?84; (safga) (43327) (51334) (351;a)

D. Cepitsl mobilizad, R 10924 4749 4749 4000 A0R2 4832 3083

£. Net fncome generated & -4950 8128 8424 3209 2778 3045 4938
Propordtion of net income - - 80 ab - - - -

from cattle merkating

¥isures in parentheslisg indicele percentage te total.
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Table f.4: OPTIMIM FERM PLAN 3

Rarginal synthatic fara

Activities in the plan Unit of  Levsl of
activitios attivities
REAL ACTIVITIES
Ragi unirrigated, Kkharif hectara De460
Ragi, rabi LI 0.198
Ra9i, summer " 0.223
Paddy, kherif " C.107
Paddy, Tabi " 0.107
Paddy, sumer " 0.107
fialze, khazif n 0,223
Mafze, Tebi n 0.0247
Ragi sale, kharif (kls 082
Meaize sale, kharif “ 12.00
Bullock hire paeriod 4 " Palr days 8.00
Bullock hire perfod 3 . 3.30
Bullock hire perind S n 385
Capital borrouing, kharif Mre 100 8 47,60
" " , Tabi " 754
" " y Summer h 7.75
D ISP OSAL ACTIVITIES
Lebour pertod ¢ Man days 55,53
" " 2 " 190,60
" “ 3 " 65 .27
" " 4 " 212.03
" “ 5 " 67.05
" " 6 u 200 .41
Bullogk period 2 Patr days 1.58
1 ahgur ' . X
v n 4 " 9.18
" " 6 " 10,09
Ragi, rabi otis 4 <66
Ragi, summsr n 9.49
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utilized all the land availsble for cultivation, that

is 0446 ha. Ouring rebi and summer 84198 hectare and
0.223 ha of irrigated land wes kept for producing

fmproved regli. In gl1l, 8 totgl of 25,94 quintels ugs
produced, Bul gfter maeting home recuivement 6 quintals
only B.02 quintals were sold, The remeining 4.66 quintals
reh] agnd S.49 quintals of summer ragf were shoun as gurplus
kept in disposgal activity in the plgn POr want of remune-
rative price.’ The price at which they oould be sold as
shoun by opportunity cost is W. .134.‘:14/th8 {Teble 6.5)
uhich 18 almost double the sxisting pPice. The naxt
competing crop uas ragl on unirrigatud land. It could
enter 1f thers would be a 8light fnoreete of B. 2.41/ha
in profit. Paddy gven with improved technology could not
 enter market sale, 0 g minim of 0,407 ha in each acesoOn
uas set aside Por meeting homoe requiremsnts, Parﬁapa,

iP there ocould be inereaese in prica of padd. sala'thsn
there could be chaneos of having mare area far paddy,

finf ze could bring o surplus productien during Id';ar:l.l’
dgaton from D223 ha of land. Tuelve guintale yere sold
after maeting home reguirement of 1.5 epuintale, Rabi
neire could satisfy only domastic demend by its 0.,0247 ha.

Gete2a? ﬁddit’.ﬂﬂal Rogourcass

This plen hirsd bullock lsbour in all thl':
sgosong uith 8,00, 3.3 and 3.85 doys in lharif, rebi and
summer peak Seasans rospactively. The capitsi borrouings
during the respective sessans uere fa. 4'?6“,_ 784 and 77S.
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Tahle 6.5: Tpportunity cost of noneplan activities et
improved technology « Bargingl farao.

Neme of non-plen activity Profit/orice Pricae/profit st uhich sctivity
considerad cornpets the optisun plan activ
in the plan  plgn 3 Plan 4 Plen & Plan

Bs B Rs R Rs
Crossbrad cou {2000 ko/year} 4774 - 13458 14979 2605
" {2500 kg/year) 2282 - 11258 11965 3953
" (3000 kg/ysax) 2909 - 8195  B5B7 4141
Crusshred, heifsr ' 400 - 39035 3379 4299
Buffals {1500 kglyeer) 1515 - 1741 37,8~
* (2000 kg/yasr) 2052 - - - 2075
fagi {single crop) improved
unirrigsted, kharif s 747 743 74% 233
Ragl imprpved irrigated 4589 11937 322 7322 7247
Groundnut unirrigsted, kherif 832 1916 276 2720 2775
Horsegram unirrigeted, kharif 519 4721 1771 1771 2009
Sugercang . 13029 18758 25246 27224 21385
Larrot, kharif- 8549 o= - 9357 © 9357
Cgrrot, rabi 9549 - » 9343 0343
Brindel, khaorif 9295 - - - 9500
futeto, Tabi 9806 - - 10044 10044
Cuocunber, khorif 5679 - - 9231 9409
Sale of regi, rabi g9 184 - . 486 186
" y SUmmer 08 184 - 1574 -
Ssls of paddy, kharif 142 350 297 208 -
¢ rabi 112 120 302 302 302
s SUMmEr 112 345 247 287 287
Sale of maize, kharif 129 - - 356 -

* s Tabi 129 591 - - -
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Be1e2.3 Disposal Activitiess

Human labour unomployed in the plan ues the
order of 59, 53, 1906, 6527, 212+, 67.85 and 209.41
man deys for 1 to 6 periods respectively. Thie labour could
be utilized if the non plen activities, nemely, horsegran,
groundmut end sugsrcene snter the plan with the profit
levels higher than the level considered.

Gs1+2:4 Opportunity Cogt of flon plen Activities:

Other crop activitias, horseqgram and groundnut
on unirrigsted land could compete with ragi crop only 4f
thay could bring B 1272/ha end B« t08%¢/he more than
the level considered. Similarly sugarcans needed 25770/ a
morg than axisti;ag conditians (Teblo G.5)e. Evon under -
improved technology uith 1iberel credit, only Pood grains

antered the plan.

641,25 Inprovement xver the Previcus Plans

By the introduction of feproved technological
practices the plsn gnhenced the net return frow crop
production to R, 3-299, which is almoat douvhle the previous
plans 1 gnd 2 uitﬁ exigting technolagy. Land utilised
undar this plsn wss 185,99 per centy, 32.13 per cent sore
then the axisting condition end 10.82 per cent mre than
plen 1 and 2 _(Tabla GJ). fe for humen labour employment
there wan littlae improvement over the previam plens,
8till belou thu aexiating candition uhare_lahaw utlli zad
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uss core than optimunm plen, The lshour utidization under
the oxisting condition yes 53,7 per cent whoreas, thie
plan ghoua 19.55 per cent gnly, The ssme trend was

nbsarved for bullock labour employment also.

6413 Plan 4 - Improved Crap end Dairy Technalogy.

Plan &4 considered dalry asectivities, buPfalo
and crossbred cous using improved managerisl gnd feeding
- practices glong with crap production. In this plen dairy
animala uysre considered only for milk production, Tuo
Wnffalo activities, 1500 ko and 2000 kg/yesr end 4 crossbred
cow sctivitiem, nemely 2000, 2580, 3800 and 3500 kg/year
and ong heifer sotivity, wvere fntroduced in the matrix.
Tha follouing were the pctivities e;!terud in the plan
wvhich are presented in Table 6.6

Geate3el Crop Activitips:

Ragl crop uwas assigned 0,38 hg of unirrigated
land in kharif season, D.D595 hg of irrigsted lend in rabi
and U.194 ha of irrigated land during summer. QOut of
12.79 quintals of ragi produced, 2427 quintals during
kharif and 4.52 guintals during sugmer verg shoun s sold
afta.r meating conaugsption reguiremant a_t thae price lavel
considergd for thie plan, Thus unlike the previous plan
3y vhere surplue ragi did not enter mgrket for uant of
highar price, this plen wenaged to eell all the surplus
stack. No chage uves wobsarved in patddy cultivetion in
thia plan. Paddy wvas produced only for Hamu cgnsumption.
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Table 6£,.6¢

OPTIMIM FARM PLAH 4

Farginsl Synthetic Farm

Activities in the plen Unit of Level of
activities activitiaes
REAL ACTIVITICS
Crossbrer cou (2500 kg/year) Nunb ar 0,018
Saobgbul unirrigated huectare 0.058
Joyar vnirrigated, kharif “ D.0258
Lraen fodder u (1.,0287
figgi unirrigated land, kharif » .38
Rapi irrigatet land, rabi # 0. 0595
Ranl irringated lend, sumser " - D194
Paddy, kherif = 0,107
paddy, rebi " #.107
Paddy, summer " 0,107
flaize, kharif " 0.194
Haize, Tabl " D135
Regs sellinn, kharif uintels 2427
flagi sellinn, shmmef no 4,52
Ralize salling, kherif - 4041
fajze gale, raht - 6451
Bullock fiire nerviod 1 paid days 751
Bulloek hire period 3 " 4«36
Bullock hire peried S " 336
Capital borroying, Yharif Feu 400s 57«7
Capital borrowing, summer " 3251
DISPOSAL ACTIVITIES |
Lebour perjod 14 ah dayp §9,57
. 2 " 498,20
3 " 49 L84
4 " 207.57
" s " 6741
" 6 208
Bullosek labour period 2 pair days 268
w 4 " 1162
b € " 10,34
Strew gtls 30,85
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Total maize sals gver and sbove home requirsnent uas

16461 quintals from 0,329 hectgre of frrigated land, .
for green l’gdﬂer,' Napier/guines graés, 0,0287 ha uas kegpt
and sochabul occupled 0,054 hg of unirrigated land.

Jousr production msent for fFasding tho hich yielding

cows occupled 0,0258 hectare of unirrvigsted land., Inspite
nf this fodder production, erpasbred cou or high yielding

buffaloss could naot enter the plan.

Gele3¢e2 Umiry Activities:

Just ta Pulfil the home requiremonts 8.0918
unit of crossbred cou yielding 3500 ka/year uge shoun
in the plan, Perheps constreint relaxation by including
buying ectivities for cou milk Prom merket unbld have
ram:.:ved crossbred cow altogether fram the plan. Furthér
detaila of this poor stgte of gf fgirs showed that the
price for milk gnd the profit per animal ought to be

much hicher than uhat was considerads.

6e1e3+3 Added Activitiea?

In a)ll the peak segsons bullock pairs yere
hirad in this plan, Thus 7.51 days in kharif season,
136 days in rehl season gnd 3«36 deys in summer seagson
were the requirement of hired bullook labour. The plan
alloued Re 5770 for kherif, fe 351 Por symmer a8 cepital

borrowed,
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Gatedad Dlgpossl Activitiest

As way ba chgerved from Tabhle 6.6 the activi~
tiea in this plan did not fully utilize hunat labaur end
bulleck lsbour. Straw unutilized wss of the order of
30,85 quintals o3 no pravision uas kept in the praoblem

matrix to sell strav.
GeTe3<5 Opportunity Cogt of Hon plan Ackivitient

The obvisug regson for lousr Qross income is
that crossbred cou or buffalo yere shoyn as uﬁmpatitive
with improved crop activities for the resources but not

supplementing the income by remunerative prices.

Thus to éUpplemant the fnconme, crosshred cou
2000 kg/yesr, needed f:. 11384/year, croSsbrad cowW, 2500 .ky/
year, fi. 8976 /year, 3000 l?g/yaar, Me 5286/year and heifer
P:e 30635 more than the level considorod.

This state of afrair 1is nasaiﬁla mly if we
consider crossbred cow in the gattle merket vhich would
fetch higher price than keeping only for milk production,
This type of situation is underlined because, &9 shown
by the results of thie plen, price aof nilk in reaslity

carmot be ea high as f, 5.71/kg.

Rg for other crops, groundnut would.-be consi-
dered optimum only at f, 2716/ha. horsegram ot B. 1771/ha
end sugarcene at e 25246/ha, as mgainat tﬁ_a price of
P. 832, 519 and 93029 /hoctsre respectivoly.
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Gele3eB Improvement over proviousz plans?

The cropping intensity in this plen uos

167.74 par cent. The {ncreasse over axlsting situation

was about 42 pgr cent and over plen 1 and 2, ebout 16 per
cent and over plan 3 anly sbout 8 per cent (Table 6.3).
Labour end bullock paygr were not utilized even e8 much

as in plen 3, but 1little more than plen ¥ and 2. The net
income in this plan yas less then previoua plen, that is,
anlv Ma 2978, whereas plen 3 braught Be 3209 a2 net return,
Except that land ia uvtilized mers intensively, no supsrcio-
rity csn be gttributed to this plen over previnue plens.

614 Plan S -« Ieproved Crop Dairy Horticulture
Crop Technolagy.

Plan S j.nclu_dad horticultural crops groun
under improved msthods. They were potato, cerrot, brinjel
and cucumber slong with crop and dalry sctivitics of the
previous plan 4, Land allotted Por ragi, peddy maoobsbul,
Jouwer and green fodder uere kept unaltered. fMaize had to
sacrifice its area for garrot during summer and brinjal
during kherif season resulting in retiuction in meize
snle to 7.13 quintals, Cgpital borroved was f. 8610 a8
apainat H. 6120 in the previous plan. Carrot wes allotted
0.135 hectere of land and brinfel 0.166 ha.

6+1+4+1 Disposal Activities:

The lgbour dispoeal swousited to 85.2 per cent
af unemployed lsgbour. Bullack labour unutilised during
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2nd, 4th end 6th poriod uvere 1.03, 11.62 and 10.85 bullock
pair days reﬁpectiuely. The unutilised atrou uwas
4.2 gquinteals,

G.te4.2 UOprortuntty Cost of non plen Agtivitiss:

Hith the introduction of vegetzble crops, the
profit level at which asn plan ectivities enter had
increesed further. Of dairy animels, crossbred cow 2000,
2500, 3000 kg/year necded B. 14179, 11865 and 8587 more par y
year than the lavel considered at fs, 1774, 2282 and 2909,
respoctively. Helifer needed K. 33719 an profit to competo
with crop. Buffalo nesded Fe 3778 33 egainst k. 1741,
ragi on irrigated land needed fi. 7322 rathor then k. 4588/
hae. 85 net profit. ECroundnut, horsedren ehtd sugarcene
could be entering the plan 1f they could Petch m. 2720,
1771 and 27228 /ha as net profit, Cefrot in kherif and
rebl seasson nasded f. 9357, 9343/ha Tespectively rather
than P, 8549/ha; potsto uould be competing only et
f5e 1004> /hp net return rather than he 9806/ha; end cucumer
at . 9231/he net retumn rather than K. 5679/ha net return.

Bale4.3 Improvement over the previcua plang:

Plen § utilized land to the extent of 166.67
per sent which usa an improvement over existing condition
and plan 1 to 3, but there wee ne change in the cropping
intenaity as comered te plan 4, This yes the direct

result of axchange of gres under maize o arsa under
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Tebla 647t TPTIMIM FARM PLAN 5
Margimal Synthet{c Fare

Activities in the plan Unit of Level of
activities activitiss

REAL_ACTIVITIES
Crossbrod cou (2500 kgfvesr) Muswds op 0.0018
Sanbabul hectare .054
Jowar " 8.0%58
Napier " 0.0287
Regi unirrinated, kherif " 0,38
Ragi irrinated, rabi " 68,0555
Ragi irripated, summar " q, 595
RPaddy, kharif " 0.107
Paddy, rabi " 0.107
Paddy, stimmer .oo" 0,107
MNoize, kharif " 00,0278
Mai ze,Tabi . 8,135
Carrot, woummer | " 0,135 '
Brinjal, kharif " 0,460
Ssle of ragl, kharif quintals 2427
Sale aof maize, kherif * 713
Sale of meize, rabi " 6.52
Bullock hire period 3 rair day 1436
Bullock hire period 5 n J3.0E
Capitsl berrouing, rabi ™. 100s 75 .40
Capital borroying, summor " 7076
DISP0sAL _ACTIVITIES _
Lebour perind 1 Man days 54.76

. 2 ' n 173,97

" 4 n 207.585

" 5 " 84459

n 6 ° 113,97
Bullock lshour period 2 Pair days . 1.03

" 4 “ 11.62

H (3 " 11,85
Strau quinteals 14«2
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carzot end brinjel. Llabour ues utilised to 24.8 per cent
snd bullock labour to 51.04 per cent (Toble 6.3). The
ngt return with this plan brought gbout uwses P, 3045, 9.61
per cent more than plan 4 but 7.70 per cent less than

plan 3

6145 Plan & -~ Improvsd Tgchnolugy for Crop, Dafiry

Harbim:Iture gnd Ssriculturs,

Plen 6 wes intended to give Smportance to
mulbsrry cultivation and 8ilk worm rearing to produce
coctons.e In thig effort dairy aningles were alseo encouraged,
Plen 6 proposed the following activities to produce a ‘
profit of &, 4938/yaar (Table 6.8)

Eet1s541 Crop Production::

Area under ragi crop {cultivated along uith jouwar
has bacn reduced ta U.986 ha of unirrigats! lsnd and
0.0595 ha of irrigated land during rabi end summor ascesons
primarily Por home congumption anly. # very negligible
apount, of 0.0855 gtle usre shown g8 sold.. The inference
draswn fraom opporfunity cost of other crop ectiviiies uere,
ragi in unirrigated sres hod to bring fe 17,78 more than
what wes hoped snd ragi in kherif frrigated land to be
P3¢ 2659 morg, Tha aTea wnder paddy was tﬁa game 8 in
plan 3,4 and 5. Ares under maize had :lndreased to D.188 ha
in kharif and 0,120 ha in rabil seasons generating a surplus
of 6.38 qtls andﬁ.?? atls in the respectivs sessens.
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Table 6,82 Optimum Plan & - Marginael eynthetic ferwe

Rgtivities in the plan Unit of Level of
activitics activities

REAL ACTIVITIES

Crossbred cow, 2500 ko/ysar Na D.346
Sele of cou milk, kherif ‘ Kgs 261
Socbebul, unirrigated . ha 0.186
Jousr, unirrigated, kharif ha 0.0886
Ragi unirrigated, kharif t1a 0.186
Rggi, rabi ha g.0595
Ragi, summer he 0.0585
Paddy, khorif ha G.107
Paddy, rabi . ha 0.107
Paddy, sunmer _ ha 0.107
faize kharif ~ ha C.188
Maize, Tabi : Ha D.128
Sale of ragi, Kkharif qtls 0.0855
sgle of maize kharif ' ntls D3
sale of maize rabi : gtls 579
8aldock hire pertod 4 nglr days 1.38
Bullack hire period 3 _ noir days 1.36
Buliock hire period § . paid days 3464
Canitasl borrouing, summer {r. 190 ) 717
Carrot, stmmer  ha 0.128
fulberry ha 0.0354
Cocooen -15D00 ex0n 0.0943
DISPOSAL ACTIVITIES
Labour period 2 mandays 10.57
3 o .38
4 " ~ 26.44
5 ™"
Bulleck lghour 2 paig days D10
4 patr days = 11.37
6 " pgir days 10,63

Streu qtl 2481
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Unirrigated land for soohgbul had increased to 0,186 ha
from U.054 $in plan 5. The land allotted to jower was
D.0886 hactare in %harif in thies plan, Green fodder
cultivation ugs repleced by carrot and mulherry leaf
cultivation glloting 0,128 ha gnd 0,0354 ha land

respectively.
5-1.'5 2 Dai:l.‘y Ar:tiuities:

Plan € shoued signs of accomodating high
yielding crossbred cew Por milk production gt marginally
higher level then domnatic requiremant. 00316 unit of
crasshred cou (3500 kg/year) entered producing a surplus
af 261 kg in kharif seazson anly, In the cther tuo seasons
the surpius (524 kns) did not enter markst for uant of

hicher price.

641543 Additionel Respurces:

, 10.78 dsye of bullack lebour uere hired For
undertaking the activities in this plan. Capital uas

borrawed to the tune of 8. 7170 only 4n summer seasson.

8419544 Disposal Activities:

The labour intensive cncoon production goctivity
in the plan enabled to reduce umstilised lgbour te 7.39 pear |
cent, Houever, bulleock lebour utillzatioﬁ wves decreased

and 24.01 gtle.strav wes unutilised.
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Ea1.55 Dpportunity cost of non plen eptivitiass:

The introduction of conoon production sctivity
incrogted the chances of dairy enfmals to anter the plaen,
‘Thus o croscbred cou uith 2000 ky/yesr, 2500 kp end
3000 i /yeer required only R. 2605, 3953 and 4141/yesr net
return, Heffer wuld be entaring of coures ot Be 4259/
year slmosat 10 tisos more than uvhat wes considered,
Buffalp need to have Me 2075 to compets with crops. Other
nan plen activities, namely vant m irrigeted Yand, ground.-
nut g¢tcotra hea almoet asonme opportunity cost ao &n plen 5,

621+5.6 Improvenent over previous p.!.ana:

Plan & uhich had & ﬂear aupsriority ovar other
plans vith fncreassed ut{lizetion of land {195.7 per cent)
and labaur (92,70 per cent) brauwght s net fnooug of
f1s 4138 which could be improved if surplus milk could ba
gerketod gt s price situation fauouimla to marginel

focmere,

Gel.6 Appraissl of Alternativg Farm Plens ander Radel 1,

A marginal fartnor 40 a dry farping a_rea having
0.7 e of oporational holding with 916 men daye of femily
lgbhour st his dispasal end limited bullock lahour, under
axisting sondition could Pfgoe nepztive net raturn showing
the sub optimal lavel of hia Pera plen. Tfodsl 1 through
ftv € plans was an gtigmpt to recopnize ™o cesmscos
by rearranging the productisn pattern uhi&rprwaﬁ that



172

positive net income could be nenersteds Thg best plan
from among the plternstives could be selected anly aftser
critically assessinc their comperative merits and
demerits, The cosmpargtiveg production perfomance of
plan 1 through 6 along with exinting condition are
presented in Table 6.9, Under existing condition,
marginal farmers' plan appeared to b 14.36 qtle of rsaai,
12.06 gtls of paddy and 1.72 gtls of @aize vhich after
fulfilling home reguirement brounht 8438 gtls af ragi
and 3.06 qtle of paddy for marke? sele, Milk production
after nmeeting minimum consupption regquiremont gensrated

marketed surplus of £70 kgse

The realliocation of raz;ourcen under plan 1
end 2 produced the aamo quantitiss tﬂ’ crop end milk
output end {dentical amounts uf' praoducte yere meT kated,
The nat return thesa plans would gengrate wes highest
gt e 8124, 80 per cont of it was due to sale of dry
gerogsbred cows. The sale of Wiy dry croaghred cows
under the annual aptimal plen border on practical infea-
sibility making them unaccepteble for recommondstion.
Thaough plan 3 could attein ragi production of 25.94 gtls
after megeting home requiremanfa ponly 8,09 gtls could be
sold leaving the remaining 10,05 gtls tdle stock. As
Por other food oreing, paddy production wes just enough
for home and maize had 12 gtl surplus which uaz birought
to market for ssle, The unsold regi surplus gnd the
price it demended heing tuice the existim level usre
ths prominent reasona for the imprscticabiliity of plan 3,
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Takle 6.9 Comparicon of optimum plans 1 to 6 interma of
important produciion pattern - marginal farm.

Perticulars Existing

plan Ex:lat.ing' Tech~ Impréwad Taﬁ:&lngyﬂ

nology

1 2 3 4 5 6
Preduction (qbla)
Regi 14436 D425 04285 25,94 12,79 12,79 6.00
Paddy 12 406 18,30 18,30 9,00 9,00 9,00 9,00
Meize 172 150 1,50 13,50 18411 1098 13.59
itk (kgs) 992 471 4AM - 322 322 1107
Sale (qtls)
Ragl | 836 3,25 3425 8.00 6. 6.7 -
Paddy 306 12430 12,30 - - - -
Maize _ - - - 12.00 16,861 9,40 12.09

153 183 - - - 284

mitke (keaa) 870
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Moreaver, dairying being an integral part of Indien
farming, marginal farmer may not go for only erap produc-
tion gven with improved technolmy. Hsnce plan 3 t.urnad

cut to be a theoretical cptimum plan.

Plan 4, uith improved orop and dalry uvould
result in lesg 0 ragl and more of malze than in plan 3.
The cuentity of ragi 501& was 6.7 gtls snd that of wmaize
1661 otls, High ylaldino crossbred cow could not anter
in fts Full integer value and could fulfill only howme
home requirement, This shous the dominence of improved crop
production over dairy, Since arhanced milk production
through cross bSreeding progremme is the accepted form
for -marginal farmer, this plan 'dnea not represent the
idesl situgtion, Similer wme the cose with plan S,

vhere milk nroduction wvas kept at subsistence ievel,

The introduction of sericulture in plan 6,
brought sbout g total chamne fn the production pattern,
f1i1% productiaon, enhanced to 1107 kg, only 261 ko of
tharif milk was sold out for lack of higher price.

The price demanded for the unsnld milk in the plan was
fie 2e11/kg uheress the optimem plen ues Me 1.60/ka.
Judged By resource utilization, namely, lend and employ-
ment of lsbour, and output of surclus milk and .f’nnd 'qrain
moize, this plan proved ta be ideal among the alterna-
tives for marginal farmers. But tha efficiency of this
plan need to be tested by fluctuating net returns which
would be attempied in modsl 2 under plan 11 and presented

in the chagpter that follous,
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6 a2 SPALL SYNTHETIC FARN

In Bangalore district, vhilse more than half
of the farm population belong tq mérginal farm, one out
of 3 or A farms is g small farm, 5méll Parmers ere
identified as a2 potential force ta reckan uwith from the
@galitarisn angle, Deuvelopment prospects for them are
congtantly being reviewed, rafgd¥mulsted znd redafined

in the light of changing fgcts of growth prospects.

In the study sree, the small farmers, with
an average of 2,001 hectare of cultivable land had taken
up mixed farminn with cron, milk and to some extent cocoon
production subjecct to the preuéiling agronomie, financigl
and -managerisl conditions, Attompt hes besn nade in
plan 1 and 2 to bring aut-the axiomg of optima under
existing practices and plans 3 to 6 ore devised to shift
small ferms to highly imroved methods aof cultivaetion
in order that the productivity of ths 1limit ing resources,

land and eapital could be incregsed.

De2e1 Plan ¢ and 2.

Congtraints and problem matrix for amall Farm
gsituetion sre presented in Appendix IX, Hecessitated
by integer values For dairy animsls, plaﬁ 1 and 2 brought
4 posgible situations (Tatle 6410} namely, situation (i)
e combination of one crossbred cow {tyne 1), one crossbred
dry cou and tuo buffalogs (type 1); situation (i1) one

dry crossbred cow, one crossbred heifer, two local cou
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Teble 6.10¢ Four glternative situation with integer velues for

dairy activiticos for Plan 4 and

Small Synthaetic Form

2

Kamg of activitics

Brit of ——situgtiona

activity 1 I I1X Iy
Lrosgbred coy, type % fumber % U 1] 2]
Crossbred cow type 2 " 0 D 1 0
Croogbrod oou dey w ] 1 2 1
Croagbrad haifar bt 0 1 o 1
Hallikar cou type 9 " 0 g g ) ]
Msllikar cow type 2 o 0 2 0 o
Buffaloc milking type 9 ” 2 1 1 2
Sale of cow milk, kharif Kge - 431 156 97 &3
" s TEbi n 350 100 48 37
" s SuUBmBD " 376 120 67 49
Sgple of buffalo nilk, kherir * 352 Y76 176 352
" » Tabi H 380 . 190 190 380
.« » Sugmer Y 332 166 166 332
Ragi improved veriaty
unirrigated, kharif b 1,52 1452 152 1.52
Regi twproved irrigeted,kherif ® 0.0 o 0 .05
Ragi feproved, summer ha 025 g o 0.26
Paddy, kharif » 0.30 2,30 0.30 0,30
Paddy, sSummer " 2.24 B.29 .20 0.24
Maize, kharif. " Ba14 014 0e14  0.14
Beet root, rabt u 0.18 021 0,20 €,16
Chilli, rabi " D.04 0.02 D.04 4]
Srzoee " 0.49 0,46 D.48 0.49
Nepies " 0 8.03 %.04 0.0
$ele of rogl n S.19 5402 S.02 £6.06
Sale of Pagi " 1.85 2 0 1.88
Sale of paddy w 10,7 1249 ‘42.9 10.58
Buliook hirs - 13.0 12486 12.8 13.2
Bullock hire 0.5 0 o D76
Capital borrowing, kharif R. 1008 B4.9 877 BB.5 BG4
bt g BSumRrer b 18 .0 2345 23 .9 2349
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(type 2) snd one buffalo {typs 1), sttustion (1ii) one
crosghred cow {type 1) tup crosshred dry cou, ona buffalo
(type 1), and situstion (iv) one dry crogssbred cou, one
craashred heifer, onp local cou {type 1) and two buffalo
{type 2}. Situstion (i) brought s net rasturn of

e 13367 by spending f. 12180 four dairy and crop enterprise
in the plan; situation (15} ehoued on expenditure of

fe 12823 and g return of T, 14325 ovor expenditure;
situation {1i) expended fs. 11764 to bring Re 14470 raturn,
situation 4 prasented gosaibility of gebting S. 14613 nat
incons after meoting fse 12260 oxponditure judged by
maximum net return, situgtion (iv) in plan 1 uas taken

for explanstion (Table 6.11).

Ge2e1 I? Crnp ﬁﬂi”itiﬁag

The following are the activitios in the plan
bots for plan 1 snd 2, This plen brought a marketed
asurplus of 7.84 gtls of ragt From 1.52 ﬁa of kharif
unirrigated land, 0.0473 ha of irrigeted land and 0.3505 ha
of summir irrigated lond. Khprif end summer paddy on
0.301 ha snd 0,235 ha respectively produced merketed
stirplus of 10.5 gtls uhich yere shoun as golds Fatze
vas produced only for home requirement from 0,142 ha of
kharif land. Beetroot had octupied 0..155 ha af rabi lend

and grepes had covered .49 ha in eech sasson,
6.21.2 Dairy fctivitiess

Cne dry crassbred cow, ons crosshraed heifar

and ono locsl bred eoy type 1 and tup buPlaloss type 1
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Tegblo 6.11: Activities fn Chtimum Plan 1 gnd 2

fmall Synthetic Form

Name of activities Unit of tevel of
: activity activities
REAL_ACTIVITIES -
Crosahred! cou dvy Hum er 1
Crosabred Heifer - 1
Halltksr cow type 4 " ) |
Buffalo tvpe 1 " 2
Sale of cou milk, kharif Kos. 53
- , Tabi " 37
" s BUTMAYr u 49
Ssle of buffalo milk, kharif . 352
" s fabi " 3680
“ ¢ Summer « 332
Ragl improved variety unirrigated, ; ,
' kharif hectera 152
Ragi improved variety irrigated,
khgrif b n,0473
" s SUmMmMEr " 0,255
P addy " y Kharlf u 0.301
Pagddy  ® , Rabi " 0.235
Maize " s Kharif » 0142
Beatroot * s Tabi " D.155
Lranos " D49
Hirdd bullnck, Kharif peak sezson pelf davs 13.2
" rabi pesk senson a (191
Ritroved zapital, kharif fe.100's BG o4
« ¢+ BuMmmeT " : 2349
Sale of regl, kherif guintzls 6,05
Sale of ragi, sumasr " . .88
®le of paddy, aummer " 4 ci.s
Dlgﬁgﬁh ACTIVITIES
Lebpur period 4 man days 26,69
o 2 a i
" 3 » 36.410
o 4 bt 175 .30
» 6 o 1078

Contd,es
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Plan 1 end 2, devoid of cettle marketing,
could generete a grosa margin of . 9205 vhareas with
improved crop tachnaingy plan 3 could fetch a net profit
of only fs. 4993,

6-213 plan 4.

The activities gnd thelr level in optinum plan
4 are prosented in Tghle 6.14, # totel of 25.19 gtl of
ragi uas produced from 1.17 ha of univrigated end
042703 ha of irrigeted land. Tha curplus for sale after
meoting the home requirements yes 13.09 gtl. Paddy crop
vas allotted just snough aresa to meet the Family noeds,
that is 0,143 ha in esch sesson, Land allotted for maize
could produce 15.16 gtls in total fiom 0.181 ha and
G918 hps of irriqated land during kharif snd rebl sesscns,
end tha surplus far sgle wae of 3 gtl and 912.16 qtls

reospactively,
Ge23.17 Dalry Activities:

Filk production wsa tuksﬁ up only to meet
the home raquirement uhich unrkeé out t0 0.116 unit of
croasbred cow (yielding 3500 ko/year) fnepite of the
attemnt to tbtatn integer ualﬁa for cou unit. To feed
this 0.116 unit of cow, 0.0682 ha and 0,0362 ha of
unirrigated land for sochebul gnd jousr end 8.0362 ha
of frrigated land for green fodder cultivetion were
sllotted in this plen. This plen made usg of 3.29 days
of hired bullocks and e 7791 of borrowed cepital.
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Table 6,152 Optimum Fgrw Plan 4

Smgll Synthatic Faram

Activitics in the Plan Unit of Level of
activity aotivitias

REAL. ACTIVITIES
Crossbred cou, 3500 ko/year tMumb ar 0.1186
Saobsgb'l unirrigated hectare 0.0682
Joyar unfirrigeted, khorif w 0.0325
Napier . 0.0362
Rggi unirrigated, kharif " 117
Regi irrigated, rsbi " 1.,0893
Regl {irrigated, summer " G.181
Paddy, kharif - 0.443
Paddy, rabi - 0.1943
Paddy, summer " 0,143
Malze, kharif " 0,181
flaize, rabhi " g,0948
Saele of Tegi, kharif quintal 10.9
Sale of ragi, summer " 3.08
Bullock labour hired, pariod 4 Pair days 3.29
Sale of maize, Kharif euintal 8429
Sale of majze, rabi " 3.87
Capitsl borrouing, kherif ¥s« 100%'e 68,9
Capital borrouing, rghi n 3.35
Capital borrpuing, summer o 5«66
DISPOSAL ACTIVITY
Labour period 94 Ran daye 46,72

o 2 " 1635

" 3 ® £5 .85

" 48 - 29.46

" S n ’ 56&93

“ e i 208 .88

cu’ntd*.' »
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Table 6.15 continued

Activities in the Plan Unit of Level of
activity activities

Bullock labhour 3 Pair days 11.63

" 4 " 54,33

b S had 0 445

o 6 o 53.03
Napfier quintal 24 .1
st zeg khadbi " 26,74
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Be243e2 UGlgponel gctivitiess

There uere 5%9.29 per cent of unutilised
labpur distributed over thae entire period, Uther
umstiliscd resources consicted of btullock lsbour days,

graen fodder and atrau,

623,73 HMNon plan activitiese

To conpete with the ssasntial food crops like
*aul, paddy and maize cultivated with improved tachnalugy)
crogsbred cou yielding 2000 ko, 25080 kg and 3000 &g/yesr,
ngeded very high profit levels, Thua cous uith the
above milk production potential nosded e 13504, 11498
end 8328/year ss net roturn respectively. Similar was
the 'r.';ase uith crosabred heifer which 'naeded f-e 51944 /ysar
than that shoyn in the matrix, Buffelo milk production
with 2000 ko, shoued only wmarginel difference in net
 Teturn to enter the optimus plan, with . 1741/year ss
compared to B, 1515 /yser. All pther non plan crop
activities exeept sugarcene wusre having more or less

sane opportunity cogt g8 in plen 2.

$ale of rabf Tagl would be undartgken at
fsa $77/0t}, iharsf paddy st 2. 297/gtl, rabi paddy st
e 201/qtl and summer paddy at M. 196/t rather ‘than
et the uniform rate of . 112/gtl.
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Be2234 Improvesent over previous plen?

Plan 4 could fmprovae land utilisation to the
extont of only 14.57 per cent aver the exiating condition,
The eropping intengity uas only 117,82 per cent, lsbour
utilizetion 40,71 per cebt and 25,77 per cant of the
bullock poyer wss utilized. Tha plaen could generate a
net fncpme of only e 3662 uvhich is loyer than that

generatod by the first threes plans.

6 .2.‘ pla“ 50_

When the horticultural oropeg were added as
plan alternative, the irrigated ignd under rsgl end
moize uns partislly raplaced by enrrnb and brinjal,

Thia tyng of re-adjustment could mﬁant:a the profit by
fe 177 over the previcus olan 4, Undor the reallucatiunl
of 1and brought out in this plan (Table 6§.15) sres under
summer Tagi and kherif meize ues Teduced tu 0.0893 ha
ond 0.0282 ha from 0.181 ha ench to be plicted for
cerrot and brinjal. This type of change curtafled the
sale of ragi and maize to 1041 qtl and 3.86 qtl'reapec-
tively, RlY the other activities of plen 4 rematined

| unglterad.

$+244+7 Disposal ectivities in the plany

Thin plan yhile incressing the Bullnnic 1sbour
utilfzation saved labpur t» the axtent of 79,36 psr cent,
Bullock labour disposal during perfods 2,3, and 6 uere
37.78, 11.68 and G3.68 bulloek pair days tespectively.

A totelof 9,45 qtls of strau uere shoun ss stock,
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Table 5,15t Bptimum Fare Plan S

Small Synthetic Ferm

Activities in the Plgn Unit of tevel of
gotivity activities
REAL ACTIVITIES
Crosghred cou, 3500 kg/yoar Nunb er 0.116
Graen fodder hectare 0.0362
Saobshul unirrigated o 0.06872
Jowar unirrigetaed, kharif 0. 0325
Ragi unirr iosted, kharif " 117
flgal 1rrigated, rabf » 0.0893
Ragl irrigated, summer " 0.08583
Pgddy, kharif " 0.943
Paddy, rabi " 0143
Daddy, summgr d Ca143
tiaize, kharif " 0.0282
flai ze, rahi a 0.02918
Carrot, kharif " 0. 0516
Brinjel, kharif " 0153
Ragi sale quinkals 101
faliye gele o 2.9
Maize sele n 386
Capitsl borrouing rghi e 100's 10.6
Capital borrouing, sumoer n 3.B6
D1sP0SAL ACTIVITIES
tshour period ¢ man days 4229
. 2 ®= . 44B.0
" 3 bt 65 84
: 4 4 - 200.0
" -] " 65 «26
" 6 _ " $99.080
Bullock lgbaur periad 2 pair days 37.98
n 3 LI 14.63
o 6 " 53.68
Fefize khadibi rrintal 9.45
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6.2.4.2 HNon plan activities:

Rs ‘:I.n the case of plan &4 the axtreme_ly high
laval of net profit ror athar dairy enimels centinuad
to {spede thoir gntry in the optimum plan as evident
from Table 6.%1%.

The price/kn of milk needed far wilk produc-
tion woa fse 5.89 which 4is svidently unrealistic,. The
reston for this is tha gbsence of cattle marketing a®
an gctivity. Uhen dairy activities uere to compete ufth
highly remunerative crop onterprises through profite
from miik production only, milk prices had to bg taa high
to reslise. Other non plan ac{-'.iuitl.lﬂa sesumed @ore ol
leas same profit lavel a8 in plan 4 except for the price
of rebi ragi at N. 156/gtl and khgrif maize ot M. 281/qgtl.

6e2.4.3 Improvement over previous plan:

The plan did not indicate much improvement
"ovaer the existing condition ee regards land utilization.
The cropping intensity was 721,94 par cont, an improvenent
of 18,58 per cent over the existing cendition. The net
rgturn generated by this plan was Fe 3839, much lower

than plan 1 through 3.

Ba2eD Plan &,

Plan 6 shaued pronpacts. of net return of
Fse S0D6.74 by including crop, deiry, hortiocultursl crop
and sericulture yhich formed alterngtive Parm situation
under impToved technology (Table Ge1@)e Allopatiom of
9+02 ha lend for kharif unirrigsted and D.089F ha
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Tablg 6,47t Opiimm Farm Plgh 6

8mall Synthetic Farm

Acgtivities in the Plan Unit of tLevel of
activitions pctivities

REAL_ACTIVUITIES

Crossbred cou, 3500 kg/vesr N ex 0.287
Cov milk mele, kharif KgBa 200
Joyar unirrigated, kharif hactare D.0807
Soabgbul unirrigeted " B. 469
Ragi unirrignted, kharif " - 1402
Ragtf irrigated, rgbi - 0.0803
flagl irrigated, summer " 8.0893
Paddy, kherif " 0443
paﬂﬂy, 1‘#3}1 ] " 0,143
Paddy, summer - " B.143
Malye,. kherif u 0.185
Mal ze, rabil " D057
tarpot " 0,857
filbarry - G.B22
Cooonn . 0.0859
Ragl sals, kherif guintals B8.43
Maizae sgle, Kharif * Q.22
feizo aaleo; rehi " 3.7
Lebour hire period 2 man doye BSOS
Bul}lock lehnur hire pericd 4 Pair days 2«37
DIsPOsAL ACTIVITIES
Labour pericd 3 man days  19.93
" 4 n 6778
» g " 193
" 6 o 50,85
Bullack lshour peried 2 pair days 4£19.12
" 3 " - 1148
« 4 " S4.a1
b S = ‘ ’ 9.53
" 6 " 534,39

Strav = maize khedihi guintal 2%.8
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Table 6.188 Upportunity cost of non-plan aobivities at
) improved tachnolagy

ynt c o {in rupees)
Name of Non-plen Profit /orice Profit/Price at which Nomeplen
activitieges considered activitien atart competing the
in the plan : plan activity

Plan=3 Plan-4 _ Plpn-5 Plgn-6

Crosshred cow,

2000 kg/year 1774 - 13504 14499 2693

% 2500 ko/vear 22082 - 14498 12186 -

* 3000 kg/ysar 2909 - 6520 8709 4176

* Helfer 400 - 394944 34559 4505
Buffalo 1500 kg/year 1515 - 1743 1744 -

" 2000 kg /vear 2052 - - ' - 2067
SalenP cow mllk, Kherif 1.55 - 567 $.89 -
Regi (sinole crop) |
ioproved unirrigsted 75 %0 743 743 733
fisgi improved frrigated 4588 7647% 3% 1322 72448
Croundnut unirrigated 832 2585 2720 2720 3492
Horssgrem unirrigated 519 T 1794 1771 1779 20
Sugarcane 13029 14147 EY17 29343 27997
Cacrot, kher if BE 4 - - - ©®356 9438
Carrat, rabi 8549 - - 9287 9287
8rinjal, kherif 9295 - - - g492
Potato, rebi 9805 - - 10n44 12185
Cucunber, kharif 5679 - - 9234 -
Sale of rapi, vebi 98 198 177 g 177
Sele of paddy, kharif 112 294 27 297 297
Sgle paddy, rabi 192 298 201 299 291
Sale paddy, suamer 112 208 196 . 264 264
Sale of maize, kharif 129 - - 209 - -

Salae of maize, rabk 128 - - - . - -
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irrigated land each during rabi and aummer aessens Por
ragi produced a surplus of B.43 gtl for sals after
mnau@tim requirements. Minimun shedow price for
kharif rabi and summer Tepi ues M. 172,84, 147,06 and
151.01 reapef:ti\ta]:y. An greg af 0,143 he wes kept in
each sesson for paddy to meet family requirementa,
Maize accupied 0.185 ha end 0.0957 he of land in kherif
gnd rebi generating a saleable surplus aof 15 gtl.

6.2,5.1 Dairy Activitiest

H#igh yielding crossbred cow (3500 kg/yeer)
entored the plan producing 1004 ko (0.287 uwnit) of which
200 koe were sold in Wharif aénm, but the surplus of
400 kg in the other sesenns wes kept in disptasl activity.
To meet the faesd raql:iraﬁant unirrignted'land of the
ordar of 0.16%9 hg far sochabul and BEBO7 hg for jouwar
was earmerked, Carrot in summor Ggagson bhRcame a‘ posgi=~
bility in this plan with 0.0057 ha and 0G,0322 hg wes
kept for mulberry for 0.0859 unit of eocoon production.
Mther crop ectivities like groundnut, horsegram, sugercene
brinjal, atcetra did not enter tho plan for wvant of much

hichor profit level.

Ge2eDa2 Additional respurces:

This plon made use of 2.37 daya of hired
bullock labyour and 85.5 daye of human labour to under-
take the activities gnvismaged.
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642.5+3 Disponal activities &n the plans

Plen 3 to 6 yorae parpmcterised uith level af
tespurce avalleble uith farmers Yo get oplimue plans.
Henecs the repults of plan & under sll farm conditions
shoued ispTovement {5 tho spme extent o8 in marginal or
obther ferm situptions, Like warginal facms, in small
farm aleo, undor this plan, lebour utilization ues meximum
lsaving for disposal only 18 per cent, This plan shoued
foprovement of 18.24 per conk over existing conditions
uhen lend utilization uas commidercd. The net return
arrived by thie plan ves B. 5007, an incrusse of

927 per cent over exleting wcondit fons.

642,544 FAppraisal of alternative plens undar Modsl It

| Table 6.19 brings gut the comperative state-
sent of praoduction pattern under varisus optimum plens.
A pecimsl of this teble end the table vhefe utilizstion
of resurces wsre brought sut, could help to vicualise

the 1dogl ontimum plan for small f'alénﬂrs..

A& small farm having 2.80 hs of lend for
cultivgtion under existing practice utilized land upto
80.67 par cent gemurating net prarit of mk. 4582, Rilk
wes the only product with marketed surpius of 12_&3 igs
while food greins uere only sufficient Por Fauily |
cormumption, ' |

The eituatl-n under uent drastin improvement
by fntroducing plan § gnd 2 vhers land ubtiliration ross
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Teble 6,193 Comperisbn of optimum plan 1 td 6 in terms of
_ important production pgbttertt - smell farm

Particulers Existing Optimsm plan .

plan *  Exiating Tachmolooy

Plonet Pisne? Blan-3 Plon-d

1 ey

ﬁian#ﬁ »ﬁlﬁﬁ-ﬁ

pRODUCTION ( nﬁs]

Regi 12.7 19.94 19 .94 53443 25,09 22.14 20,43
Peddy S.08 16430 19,38 9,00 8.00 0,80 9.00
falze t.74 300 300 2246 1516 £ 486 8.0
milk, kgs 1823 1618 1618 - 415 415 1004
SALES {OTLS

Reol 0.7 T804 7:94 24 ,9 13,09 1041 B4
Peddy - WS - 0.8 19.00 - - -
Hﬂi!a - - - 19 .6 12015 3.06 15 «0

Milk, kos 1208 1203 1203 - - - 200
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to 15348 per cent gnd lgbour 61.06 pgr cent end produc-
tion increased considersbly to creste serketed surplus

of ragi (7.94 qtl) psddy (18.5 gtls) end milk (1203 kg)
avseuring a naet incomo as high as Pie 14613

Plen 3 faced the hendicep that it cguld not
bring =11 the surplus produce to maket ouing to the
inability to Pace market competition and could not
i@ regavrded idesl ingpite of sheulng B 4959 o8 net

income.

In plan 4 and S, milk produstion could not
excasd home raquite.mnl: conatraint end slac the lebour
and lend utilization Por the sctivities in the plen
wsrg much less than that in the other plens,

Finally, plan 6 produced milk for market
sale. But for the price disadvantage during rebi end
sumer, all the surplus wilk (600 kg) would have besn
80ld out, Judged by the gregter utilizstion of lemnd
and labour and income generating capscity plen 1 and
6 uere kopt as ideal Por small fermers under riask
nuutral conditions, |

6.3 HEDIUM SYNTHETIC FARM

fledtum and large formers of 'angalc_ll‘a
district constituta 16.27 per cont of the Parming
compunity cultivating 46,51 por cent of the total culti-
vahle land. Gbtimal solutlons, vhether under Pigdel X
or II, would mt only improve the conditions of this
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slits faram group by better utilization of ressurces and
stabilizing the farm income, but also have considerabls

imact an the ferming society ng a ghole.

Gelat Plan 1 and 2,

Constraints and problem metrix for medium
synthetic fare gituation ore presented in fAppendix X,
Plan 1, uwith crop and dairy under existing technoloaogy
gasursd e nat profit of r, 23557 with the level of
ectivities presanted in Table 6.20.

BeBalel CLrop Activities:

The plen utilized 2.14 hectare of unirrigated
Jand for regf loecal veriety duriné kharif sasson snd
0.315 ha. in rghl messon and U.STB.hﬂ in sumner season
produeing 32422 qtl.¥horif ragi to the extant of 16 gtls
were gold a2t the existing price, thereby leaving 16422 otl
for homee In order to hava flexibility in the constraint
of minimum requirenent, buying of paddy in gll the 3
sagsons yae jincorpoarated in the plan. As a result, land
was slictied for paddy only in kharif and summér soas0nNs
{0,366 haz. and 0.114 ha, respactively) yislding 14.59 gtl
of which 4.53 gtl were Bhown o sale in the tun sessans,
Thg aurchase of paddy durina rabi sesson =t rates louer
(e 106/gtl) than the sale price (ke 134/gtl) in kharif
grounted to S.0 qtl, Lend ellotted ror mefze in kharif
snd rabi seasons wes 0.24 he to meet tha Pamily require-

ment only. Grape cultivation, thounh uvndertaken for a
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Table 6,20t COptioum Form Plan 1 and 2

Mediun Synthatic fqm

Untt g_‘!f'

1] CTIVITIE

Lebouy period 2
3

Billaok 1ghour

4
8
6
pariod

- T I S

Activities in the plan Lyvel of
, - mtgity notivitien
BEAL ACTIVITIES
Crossbred cow wilking tyne Rysber 2

- D!y hud 2
Lyogsabrad helifer - 2
Sale of oou milk - Whaerif Kgs 333

" Rabi . 333

* Suansr » °3
Ragt looal veriety on unirrigetoed ‘

1and, Kharif Heotare Zet4

Regl fwproved, rabi " 0,316
Ragt Saproved, summer " 0.378
Paddy, khacif - D,366
Paddy, summar - 0.114
Maize, Khari? » 0,928
Mol za, Tabl " B.¥75
Crapes - 0,59
Lresn fodder " 0,0226
Lehour hire period 1 fandays 29,9
Bullook lahour hire pericd 9 fgir days B.58
Canpital borrowing, rabi Pra $00%s 46,3
Capftal borroving, summer . 146,00
Purchase of paddy, rabi Gkl 5.0
Sale of ragi, kherif 1640
Sals of paddy, kKhgrif 0.4%
Salw of paddy, summer
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Teble 6.20 (contimved)

Activitlies in the plan Unit of tovel of

ectivity activities
Ragi steav uintals 2306
Faddy strau - 0,72

Molze khodibht - 04120




260

period of gt least B tn 6 yesrs, its gnnual warigble
oost was comparatively high. In view of th!;s, it uas
kapt ag one of the competing ectivity, and Found to
accupy 0,506 ha., Nepier cultivation to feed the dalry

cows 83 per the plan would ocoupy G.DZ26 he,

6+3.1.2 Dairy Activities:

A total of 6 crossbred cous {all heving
market value ulth profit margin}, two milch cou type 1I,
two dry enum and tuo heifsrs entered ths plen with marketad
surplus of 759 kg milk end gdding f1. 1464« to profit.

G.T41s3 Additionz) Resaisrces?

in ordar to utilize fully the restrictive
resources and to enhsure ‘mmdmum return from the cgpitsl
investard, this plan oade use of B.S8poxiv - days of
hired bullock lebpur and 29,92 deys of hired hum@n
lgbour, Cepital borrowsd was Re 1630 ond 14600; during

rabi and summer sessons respactivaly,

G.3e1¢d Ulspoagl Activities:

The unutilised ressurces in the plan consti-
tuted of 4B.S per cent of hulﬁan labm:;- distributed over
the six periods snd bullack lebour to the extent of
47,82 per cant, 0Ory Podders such 83 Tegl streu
(23.06 gtls), paddy strauw {(4.72 gtls) and maize khedibi
(08128 qtls) uere shaun as stock.
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6e3.1.5 UNon-plan Activities:

Opportunity coste (Table 6.21) of improved
regi on univrigated land csuld have compoted uwith a
higher profit margin of M. 158,12/huc. more ond irrigated
erpp of the same variety with M. 1876.5/ha.mre, Judged
by thia, the former, becvame the next best for the plan.
Hoyaver, the lgnd allotment for paddy uas likely to -
changa 1f kharif paddy looal started competing with the
sctivity in the plan yith B, 1261/ha, profit than
3o 529/he; and rabi crop uwith R, 394a/g. than yith
fe 2064/ha, Houever, this plan uould be changed if the
non~plan dairy and crop sctivities fmproved their return/
unit, From Table G421 it is clesr thot crosshred cow
tyne 1 ead buffale type 1 became the next comnpeting
dairy actlivity to anter gnd gmong cprops, horsegram and
groundnut on uniprigated land and tomato 'end patato 20

$rrigated land.

Quing to the lou profit level of all the
3 verieties of cococna, plan 2 did not improve ;thﬂ
optimal aolution, The oppurtunity cost For cocoons
indiceted that local, medium and large verlety were to
fatch Be 13984, 14003 and 14109 more Yo compete with
the optimal solution {Table 6.21). This eltuation
becaome remote and herce eilk yorm réarlng far optimal

solution was ruled out.
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Tabile £+291 Gportunity oogt of non-plan ectivities
’ undor emng tocvhnology of Mediup Farm

fNeme of mn-:plaﬂ sctivity Exdoting price/ Profit/price st
profit lgvel whioch activity

coupate uith
optioum plan
Ba By
Crassbred caw type 4 624 ™7
Halliksr cou type 4 658 1720
Hellikar cou type 2 863 1392
Halliker cou dry 727 2579
Halliker Hetifar . 347 2443
Suffalo type 1 423 540
Buffslo dry 553 3059
Buffalo Helfer 462 3679
Salw of cow milk/kg summer $.60 3.36
Rapi improved unirrigated,kharif 700 . 2586
Paddy loGaly, kherif 529 1261
Peddy fwproved, rabi 4282 3465
Horsagran, khari? 549 1237
Poteto, rebi 4567 5984
Sugar oang 7438 - 44538
Tomatn, tebi $226 4678
Sroaundnut unirrigstod, Kharif 685 4808
Basns 154G €471
Ssle of rapgi, rabt 4102 264
Sole of ragl, suamer 99 373
Sale of anize, iharif 109 44
Selo of asize, vabi 450 258
Coopon s3al)l vertiety ki da SR L
Cogoon matium veristy 2439 16434
Conoon large veristy g559 - 23668

Rogi straw bBuying a0 " 1542
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6a341e6  Improvement over exlating conditions:

By inpregsing utilizetion of resources,
this plan could gengrate fs. 235857 net return, that is,
4.35 times the existing level, Thip return was ceutio-
ysly put-forth owing to the fact that 62 per sent of it
is gecrued from caftlo markating (YTeblc Ge22), The
unutillzed regi strau {23.06 gtls), paddy strow {(4.72 ctls)
and asize khadibt {0.4128) uere ghoun in dispossl pctivity
@éince tho plan had no provision for geslling atrau in
the merket. 0Lond utilizetion over existing conditions
inereased Prom 103 par cent to 124 per cant, Houever,
labour employment declinad to 51«49 per cont from
72.55 per cent.

Ge¥e2 Plan 3.

The lavel of crop activitias with 1mﬁrovad
teshnolmy 19 presented in Tabla 6.23, It could genarate
the 16705 not proafit,

Bu32.1 Lrop Activitiea:d

Ragi aotupied 2+14 hac of unirrigeted land
in kharif, 0,781 ha, of irrigated land in rabi nmi
0.831 he in summer swason. st of 105.72 gtl of ragi,
16,22 gtle uere kept for Pamily end 45,8 qtls ues the
kharif season sala., The remaining 29,3 bl in egbd
sassnn and 22.9 gtls irt aumRer were put in dispoasnl
activity foar uwvent of higher price lyml.. Allacntion of
tand Por paddy orop wes only 0,189 ha in spch sesson L0
fulfil the femily noeds, This plen made provision for
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Teblo £.221 Comperistion of optimum plens (Model 1) with extating

canditions in terme of utilization of resources and

nat incone
Maodium Synthetic Farm
Nemg of ressurce Exht!.-ag Optime) Plans
conditions ie—
L | 2 3 4 B 8

Re Lend

4) Total cropped aTes 3401 4,758 4,788 5,193 64378 6,378 5,294

14) Cropping dntensity 10349 124,00 924,04 136,48 187,40 167.80 438,05

e O aantone] | 20 2084 3646 674 674 S8E

8. Labour uuuzad(mm days) ( ?:.ss} (sms) (51.49) m.m ( 2:;:3”

€+ Bullock lsboup utilized 236 114
+ Bullock lebouy Ul ire) (57.26) (53.48) (S2018) (S3:8) (29.2%)

De Capitol mobilized 12849 45680 14680 9165 10525
£s HNat income q_mntsd §408 23587 0EET 67N 18253
Percentage of income 20,47 62416 62,16 - -

Prowm gattle merksting

{sﬁ;) (ﬁgﬁﬂ

147
(211.98) (26.92)
11343 47219

19672 21133

- L]
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Tehle .Esﬂt Gntiounm Farm Plan 3
| flediun Synthetic Ferm

Autivities in the plan Unit of Level of
. antivities activities

R ACT1 £S

fapl wmirrigated, kherif hectare Ze14
Rogi frriguted, rebi ‘ » B.78%
figgt $rrigated, sumser " 0.83%
Paddy, kharif » 0,189
Paddy, Tabi " 0,189
Puddy, susmer - 0.189
Faive, kharif . 0.63%
fHalxe, rebi _ » 0,0493
Bullook labaur hire pariod ¢ paty days Q.93
Capital borroving, rebi fae $800% 47 o4
Capital bovrroving, sumpar : " 478
Ragi ssle, kharif uintale 45.8
Maixe sale, iharif o 475
Lebouy period 9 man doys 45,9

= 2 ® 294.5

" 3 il T6 1

- 4 *  3B6.8

» 5 - B342

bl 6 " N4
Bullock lebour 2 Pair days 6647

" 3 ® 9.8

. 4 - _ B7.B

» -3 " . 184

b 6 " . 99,9
Ragi For sale, rabl quintale 213

- + Sumper » . 228
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sale af 47.5 gtl of malze in kharif spason by allotting
0,831 hac, Sut fn rgbi the area under the crop was

limited tn produce 3 gtl Por huame requirements.

64322 Additional raaourcest

Hired bullock peir laheur of 9.93 days gnd
capital borrowing to the tune of fra 4140 in rabi end
Fre 1780 in summer was resorted to arrive at the aptimal
eslution., Anong the none-plan crope graoundnut would be
entering if the profit level were to increase by F.1084/ha,
fullowed by harsegrem by F. 1272/he fn unirrigated lend.
Suﬁsrcane naeded f. 6701 /ha to campete with the existing
cropping pattern {Tzble €.27). This plen gssured
Pee 16705 3s nat profit anly from l:':_r'ﬂpa using $36.59 per
cent land, 23.01 per cent lsbhour and 32.25 per cent
bullack lebaur,

633 Plan 4.

Advanced technology in crap end deiry enter-
prise combination,if operated optimally, would yield
ke 18253 a8 net return far the resgurce endowaent of

pedium Forme situation {Teble 6.24),

63341 Crop Activities:

A tatal aof 1.925 he.lend consieting irrigated
grid unirrigated, supplied 3B.6% gtle of ragi of which the
surplus (22.47 gtls) uss shoun as sold, No cherge in the

stresge under peddy was noticed a8 cumaréd tc plan 3.
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Tebla 6,242 UOptimum Farm Plan 4

fledium Synthetic Farm

ARctivitieg in the Plan Unit of Leval of
activity activity

REAL ACTIVITIES

Censshrad ecoy (3500 kg/yesr) fugher 1
Cou rilk sale, kharif Kas 232
Seobsbul Hogtare D.589
Juu&t " 99281
Graen fodder a 0,343
fagl unirrigated, kharif " 1«27
Ragi trrigatéd, rabi b 0,137
Ragi irrigaeted, summer o U.518
Baddy, kharif b g.189
Paddy, rabi had 0,189
Rgddy, cumser ¢ 0.189
Ffialze, kharif Lad 0,518
Hairﬁ. rﬂhi ‘ o 0.381
Ragi asle, kharif gtle 8.67
fagi sale, summer d 12.08 .
fiaize, kharif . 26,7
Hﬂl!ﬂ’ raftyi A 18,3
Bullocck labour hire pair days 4.44
Capital borrouing, summer r-. 100%s 37.5
DISPOSAL ACTIVITIES '
Labour poriod 1 Fan daywe 45,97
o 2 = 294,80
" 3 " 78,68
- a H 3722
" S " 837
e & " . 37-8
Bullock lsbour 2 poir deys  ©€8.64
" 3 " 417.48
“ 4 » 97.48
" S » 45424
" 6 » 1004
CBpital rabi . ) 95‘9.00
® summar ;P 304.6

Stray gtls 138.9
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ﬂarkated,gurplus of 45 gtle of malze wes produced on
D.099 ha. of frrigated land {0,518 ha in khorie,

0.381 hia fn rabi). Ta Paed one croesbred dairy cou
(3590 kn/year), 0.589 ha of unirrigated lanc ues kept
for soobgbul traes, 0.201 he unirrigated land in kharif
for jowar and D.313 ha af irrigstad land in each sesson

wag kept for green fodder, napier grete.

6.3¢3+2 Dairy Activitipa:

The plan snviseged ane high yielding cross-
bred cou. Yet milk male ues only 232 kg 4n Khardf
season, Non plan snimels which yould enter .next in the
plen wes crossbred cow yielding 3000 kg/yeer since the
opportunity coet indicated that by increesing profit
by e 4908/ye-r (Teble 6.27)

6.3.3.3 Additionel Respurees:

Hired bullock lshour (4.44 doys) were
utilized and v, 3750 wos borroued to undertaks the plen,
Plen 4 brought prospecte of M, 18253 for medium Farm
by utilizing 167.4 per cent land, 23,91 per cent human
Iabour and 27,23 per cent bullock lsbour,

6.3.4 Plen 4,

Entry of horticultural erops graun on
fmproved methods, demanded irrigated land Por éarmt
during summer season {Teble 6.25) raplans.ng- ragi. The
reallocation af land in the plan produced M. 19672 nat
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Toble 6,252 fotieun fare Plen &
fladium Synthetic Forg

quintals

Activities in the Plgn Ukt aof Leval of
. activity ectivities
RE. £T1 £
Crossbred cow (3500 kg/year) Kuohex 1
Sale of coy milk kharif KgSs 232
Sogbabul unirrigeted hectare t.589
Jousr unfirrigeted b B.281
Graoen fodder irrigated ol 0,343
fApgl unirrigated, kharif “ 1.27
Ragl irrigeted, rabi « 0,137
Ragi irrigated sussar - G137
Paddy kharif 4 » 8.189
Paddy, rabt " 0.189
Reize kharif b 0,518
Fslize rabi - 0.38¢
Paddy suimmer = U.189
Rogi sale kharif quintale 957
fiaize 2ale kharif " 2647
Pairo sale rabi . 183"
Ceryot summer haotare G381
Sulloek labour hirs pericd 4 Pan duye 967
Capital borrouing kharif e 100%s 39,9
D1 L ACTYIVITIE ,
Lgbour perfod % Man days 25
" 2 . 22144
ol 3 " 8,69
“ 4 .. I7242
" 5 o T1e25
- 6 L ] . m“n
Byllock labour period 2 Patr days 69.47
: - 3 . 17.48
" 4 LA 1 X
- 5 " 15,?
" 6 “ 102.84
Stra 6627
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roturn inctessing capitel barroying to fue 5800 and
kegping other sctivities unaltared,

£a35 Plgn €.

The comparative adusntage of sericulturs
and horticultursl crop aver deiry enterprise rastruc-
tured the level of enterprise combinatimn and reshuffled
the resources. This plan brought fs. 21133 a9 net profit
(Table 6.26).

6aJ3S«t Crop Productions

Rapi on unirrigated land wes increased to
1.85 ha from 1.27 he in the previoug plan rasulting in
a spurt £n kharif regi ecales to 15.1 ptl Frem 9.67 qtls.
Paddy cultivation remainad unaltered ns oompered to
previous plan., Mize had been slightly increased both
by sres under culti ation and sale. In kharif sgeson
8,582 kg ond in rebl aesson D0.445 ha wos allotted
producing 56.4 qtl of maize for agle ower and above
home raguirement. There hed been considerable decreass
in the grea under sophsbul, 0294 hg, a8 against
0.589 ha. in the previpus plan. This yas beceuse of
the fect that low yielding (2000 kg/yesr) crossbred cou
gntered the plen instesd of high yielder, etiénatiﬁg
jouer and green fadder cultivstion. Carrot cultivetion
had inecreased to 0.445 ha., Thia plon made provigion
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Teble 64268 Onbioum Form Plpgn 6
Mediuz Synthetic Fars

Aotivities in the Plan Unit Level of
activity sotivitigs
REAL ACTIVITIES
Croasbred cow (2000 kg/yaer) Nunb gr 1
Soobiabul ‘ hectsre D294
fags unirrigated, kharif o 1«85
Regl izrigeted, rabi " 0.137
Ragl irrigeted, summer s 0.137
Raddy, kherif J 0.489
Peddy, Tabi . 0,189
Paddy sunmer " 0.489
tialze kharif L 8.582
Baliye rabi n 0,445
fagt sale kharif  guintsls 461
Malza sale kharif " 3246
Maiwe sale Tabi " 24
Lebtur hire puriod 4 Ren days 2.5
Bullock lsbour paried Pair days §.85
Cepital borrowing rahi ke T00% 56.3
Capital borroving summer " - 9.4
Carrat sunmer hettare De445
Bulbarey " D.245
Cogoon D.664
plsposal, ACTIVITIES '
Lebour period 2 Npn dgys 15531
. 3 - 38.69
. 4 " 250,33
J 5 . 25.98
ol S - et 77213
Sullock labour perind 2 Patr deye 70,38
- 3 el 1?.22
- 4 - g?,‘ﬁ
o S " . 16,41
. 6 d 165259
Stra suintele 133.19
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for milberry cultivetion on 0,249 he of lard to be
utilized for 0,664 unit of cocaochn praduction (996 eggs)
and dairy animal,

643542 Additional Resourceat

Additional resources hired/borroued vers
SeB5 days of bullock labour 2.05 deya of human lgbuour
and ., 9470 of copital, Plan 6, a8 compered to plen 4
and 5 could utilize land only to the extent of 138.95
par cant but laobour omployment had riasgn &0 62,39 per
cent, Thae profit levgl vhioh ‘_r.hi.a plan resched wups
e 21133,

D346 Appraisal of Alternative Plans under Model 1,

AR modium Permer wuith 3-.68 hg of land to
mperate and 9316 mandays of lghour st his disposal
could raise hig incoma to @ much highar level than whgt
he us® eerning. His plan could provide hism only
2. 54028 a8 net {ncome, By reullosating his resources
to the ﬁust profitable enterprise conbinetion, ell the
plena {ncreaeed the net roturn, Plan 1 and 2 brought
fia 23557, plan 3 . 16705, plen 4 %, 18253, plen S,

e 18672 end plan 6, . 21133, Vet o careaful gxaminetion
of the production pattern and resource utilization in
the slternative plans wuld revesl that plan & cen

he considgred the begst for medium farmer, Under this
plsn, ocutput uss sufficient to have mar_kated syrgluye

of food-grains end eilk with meximum vtilizetion of
land, labour and capital (Toble Ge28).
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Table 6.27¢ Ohportunity cost of non-plen activities
st impyovgd technology - Medium Farm,

Heme of Ron-plen Activities Profit/price Profit/price st which acti-
considerad - wity en the optimum plan

in the plen ~¢ 4 & 6
Croechred sow (2000 kg /yoar) 1774 - 12327 44499 2621
« (500 kgfyear) 2262 - 40844 42987 3956
- (3080 kg/year) 2908 - 7047 8709 4142
Crossbrad Hetfer 400 - 15649 34689 3382
Suffslo (Y500 kg/year) 1545 - Sp4  tTAT 1733
Sale of cou milk kharif season 1595 - S.32 6407 -
- Rebs season 155 - - - -
Pagt (atngle ﬁﬂ%ﬁﬁ" s "? 748 M3 743
Ragl feproved firrigated 4588 - 6611 7322 7174
Croundnut unirrigeted 832 1916 2504 2720 2766
Horgsegrem unirriqeted . S8 THRYT . 1798 1T 2079
Sugaroene 43029 18030 21734 27943 27648
Cerrot, kharif 8549 - - 9386 ©283
Barrot, rabi 8545 - - 9286 9138
Brinjal kharif : 9285 - - - 9335
Patats ratil 9806 - - 40044 -
Cuoysbor khavif . 5678 - - 9231 9457
Sele of Tegi, rsbi aeceson a9 184 - 170 178
Salg of ragi, sunmer season °g 104 - 158 156
Sale of paddy, kharif - 1z 351 318 297 >®2
Ssle of paddy, zebi 142 444 %53 291 287
Sale of peddy, svmwer . 12 295 83 267 265
Sale of meize, khavif 128 - - 151 -

Sele 0T snize, rabi 129 320 - - -
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Teblae 6.291 LComparision of xuwm plan 4 to 6 in tarms of
importent production pettern = Medium Farp.

Particulars Exiating’ | Ontimum Plan

plen _Exiebing Tachmulony  Improved Techrolony

1 2 3 4 8 6
PROOUCTIN (qtle) -
Ragi 298 32022 32,22 108,72 '38.69 25,89 B1.8
Paddy 120 1459 14,59 15 15 15 15
Maize 3.58 ¢ 8 845 59 B4 6246
milk 232 1320 1320 - 500 3500 2000
Sa)e (gtls)
Ragi 4,92 16 16 45,3 22047 9,67 1644
vldﬂy - 4.59 41.59 - - - -
Maize - - - 478 4% 45 564

Milk 7N 769 we - a2 232 -
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6.4 LARGE _SYNTHETIC FARN -

Goflel Plsn 1.

Plen 4 elucidates the maximum pogsible
profit from crop aend deiry activitiss (Teble 6.28).
Ths levels of verious activities in the farm plsn and
the poasibility of noneplan pctivitiea sntering the plan
sre discussed in the follouing paragraphs {constraints
end problem netrix for large synthetic farn uare

presented in Appendix XI).

Gedsfel Crop Activitigs?

An eras of 3.15 ha of kharif unirrigated
land wes kept for local variety rngi to supply 31.5 qtl_
of grain for home consumption. The ;aelling ectivitien
of regtf in 3ll the thres seasons wvarranted a higher
osle price % 95, 102 and 99 per gtl i kharif, rebi ond
summer geastons. Hefice production of rayf wes limited
only far home reguirement, Peddy erop had sntered the
optimin ﬁlan to mest the minimue home roguiremsnt cons-
traints an uén aa for sgle. An output of 1&.81. ot
of paddy 1oeal veriety from 0,452 ha Kharif frrigated
dand for home congumption agnd 39 gtl improved uariet.y
in rabi from 14156 he ves produced and the lattw-mld
be sold at fse 106/qtl, Maize crop had entered the plan
anly for home consuaption as per ths constraint. The
kharif irrigated land of 0.71 ha yigldad 7.5 gtl.
Unirrigated kherif land of 2.45 he aliokted fof horsegram
would bring fse 3430 as profit to ths Pofmer. Ory chilli -
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Table 6,292 UOptiom Farm Plgn 1 gnd 2

targs Farnm

Agtivities in the Plan

‘tUnit of itovel of
.'nt.@vity activitiea

REAL ACTIVITIES

Crossbred cou milking (type 2)
Crosshrud Heifer

Halliker cou silking ({ype 2)
Sale of cow ailk, kharif
Salg of ooy milk, raebi

Sale of cow milk, summer
Ragi unirrigated, kharif
Paddy, kharif ‘

Faddy, rebi

Mafize, kharif _
Horgegrsm unirrigated, ihartf
Chilli, rabs

Lrspon

Grgen fodder - HNapfer

Labaur hire period S

Sullogok hire period 4

Capitsl borrouing, kharif
Capital borrouing, rabi
Capitsl hﬂﬂmm' SR
Sale of paddy, rabi

01sPOSAL ACTIVITIES

Labour period 1
" 2

4

" 8
" ]

Bullsck lsbaour 2
b 3
bl S
~ 6

Ragl streow

Paddy strms

fglixe khadibi
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a commerclsl crop, had accupied 1.16 ha of rebi irrigasted
land contributing e 8271 to profit, One of the horti-
cultural crope, arapes had entored the plen as snnual
crop competing for land {0.796 he) in all scgaons gnd

1t Petched the meximum profit of ke 172735/yesr. Napier
orass uas cultivated es an intarmediste setivity entirely
used for dairy enterprise occcupying 0,192 he of irrigated

land in all sessons,
Gadet1e?2 Doirry Activitiest

) Tuo crossbred cows {(type 2) and 4 locel cows
{(type 2} had entersed the optimum plan producing 820 kogs
of home requirements snd 2105 kga for sale. The sale
ues €63 kg, 947 kg and 493 kg in kharif, rabi snd eummer
segvons respactively, In vieu of thé attractive innoae-
ganeéated by their sale, six crossbred heifers also

entered the plsan,
6.4+1.3 Diaposgl Activities in the Plan:

Thaugh under existing technology, optimum
plens 1 end 2 yould utilize land to the maximum .axterlt.
left 32.64 per cent of lgbour and 7 per cont of bullocgk
lgbour unutilized, Surplue atbck'of grain byproducte
constituted of regi etraw (10.43 gtl) paddy strew
-(63.83 gtl) and maize khadibi (14.42 gtl).

Gels1ed4 Hon-plan Activities:

The opporiunity cost of nnﬂ-—p?.lan aaﬁivitim
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under technalogy in vogue in the large farms are
presented in Table 6.,30. From o close look at Table
630 it iz evident that most of the sctivities, vhether
ernp or dairy, would start cospeting with the plan
activities st profit levels much higher than those
axisting, The exceptions whers the margin could be
regarded near feposible ere those of irrigated rabi
ragi end the mixed erep of summer ragl, jouer and
pusrai {french besn) on irrigated land, ' #As for dairy
ectivities cyossbred cou (typa 1) had to incroasss its
prafit to f. 157 H/year insteed of e 738 and dry
crossbred cou B. 4505 ingtesd of fe 2750/year. The
profit level of buffalo type 2 had to be f. 1766 than
at e 561, dry buffaloss B, 1575 than 2. 241 end
buffalo heifer Fs. 1583 t&an gt 5. 703, Aoong nilking
ehimala, crosshrod (typs 1) swemsd to be the next best
choice. Thouch the level of real activities entesring
plens 1 end 2 were sate, difference vould -be obaerved
in tha apportunity coat of non-plan activitiea. The
opportunity goat of none-plan dairy activities ware
still hicher than that in plen I a8 mey be geen from
Teble 6.3C, Te profit lavels hsve to be exhorbitant ly
high in the csse of locel cous (type 1) at R 211344
heifers (. 3618,2) end dry buffslo (R. 447&.9) 'emd
buffalo heifers (R. 2706.1) vherass it was B, 860,6,
o81.4, 1575 and 1583 raspectively in plon I. If
sericulture had to eonter the plan medium. and largs
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variety cocoon production gshould bring fi. 647 and
11865 more than the axiatlng profite.

Ge4e145 Improvement over existing conditiong

The plan would eneble better utilization
of land by inereassing the cropping intanaity to
155,43 per cent from the existing 129 per cont
{Teble 6431). Mo alteration in labour and bulleck
utilization wass envisaged. By resllocatfon of the
aveileble resources, the net profit would be increased
to . 52583/year, that is, to 6.65 times the prevailing

profit lavel without additiongl resources.
608e2 Plan 3.

The attempt under plan 3 wgs to identiry
the profit patential with only crop cultigation
adopting feprovad practices. The laual of resl and
disposal ectivities tg be persued under the plan are

prosgntaed in Teble 6,32,
Dade2«1 Crop Activities:

& total of 253,71 qtla of ragl improved
vgrigty vos produced on an area of 546 he unirrigated
end &n kherif 1.71 hg and 1.77 ha of irrigsted land
fn rabi and summer seeeons respectively. After apeting
home reguirements of 31.5 qtl, only 115 qgtls regli usre
sold during kharif sesson at the prevailing rate of
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Table 62301 (pportunity cost of non-plen agtivities undar
axist ing tachnalogy of lsrge farn conditions,

Nome of non-plan activity Existing price Profit/price of whicH
o it level activity will enter
the pptioum plan
3 11
Rs & -

Croaubred cou dry 2750 4505 -
Halliker dry 409 860.,6 2113.4
Hallikar Heifer 200 984 .4 J618.9
Buffalo dry 244 g Ly 4474 49
Buffale Heifer 7038 4583 2701.6
Sala of buffalo wilk kharif 1.8 - 40.76
Kharif reoi (improved)imirrigated 690 5241 5241
Kharsi? vagi (twproved) frrigatad 2243 3623 3623
Yhartf ragi uith jowar end
svsrgi{ Fogheh bean) 458 602,98 602,98
Rabi ragf (imroved) 2562 2704, 06 2704, 06
Sunwer Tagl {feproved) +484 56904 -
Wharif paddy (leproved) 1536 4435 .5 44355
Summar paddy 371 4064 4064
Jouge 262 1470 1470
fotato $640 4768 4760
Ragi stres buying 40 8.6 S.6
Ragt male kharir 25 117,13 117,93
Ragi sele summar 15 - 345,
Pyddy male khaerif 134 186 436 186 .36
faize sols kharif 129 855 855
Cocoon wsdiun 18400 - 15046
Gotoon large 7280 - 19145
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Table 6.34¢ Reowource utilisstion and nat .in_num under exisiing
conditiona and Gutimum plans {Model 1)

Large Synthetlc Farm

q:t;_ngi Plang

Nome of resnurce | Eu&s&ing'
aondition Ty 2 ) y 5 s
A. Sapnd
~4) Totalmrapped ares 9499 12,048 12,046 42,0387 14,482 13.87 13,322
11) Cropping intsnsity 118,39 155,43 155.43 155,31 186.96 168,68 172,03
Inprovensnt gvar oxife | _
ting parcentage 395,04 39,08 38,92 2 7047 82426 53,64
Bs Leobour utilized 1927 4440 4440 843 52 4142 1208
: {man days} (66.85) (B87.36) (67.,95) (49.79) (56.28)  (67.47) (7%.48)
C: Bullosk lsbour 126 147 147 204 260 247 &0
" udilired (10,82) (2.00) (2202} (44.13) (37.49) (37.07) {(37.43)
Os Caplisl sobilized 30685 48374 87927 24248 2212 29163 34053
Exs Hot Ingoms MWH2 52803 83644 336854 43627 48878 54533
?rmti&n of ngt inosen 8 45 1) 18 - - - -

fron catile marksting

s e

Figures in parentheals indicste percantage to totel,
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Tuble 6,32t UOptfmum Farm flan 3
targe Synthstic Ferms

Activitios in the Plan tinis - Level of
: ' gotivitien gantivities
REAL ACTIVITIES
flags. kharif unirrigated hactare %
Ragil rebs irrigeted " % «7%
Ragf euamar irrigated " taT7
Paddy kharif " Be3S
Paddy Tabl " 8.375
Paddy summer " 0,375
Kaoize kharie " 1«77
Maize rebi = 09,0647
Labour hire portod 1 Mot daya 1127
Bulleck labour hirs period 1 Poir dayn 50,2
Capitsal borrowing rebd i B 100°s 36.6
Copital borroging summer - 36.9
Ssle of ragi kharsf . otis 115
. Ssle of mgize Wherif : ® 104
DIspAsAL ACTIVITIES |
Lebour period 2 fan days 80,2
" 5 . 69,68
- & . J314.3
" s - 84.95
a 6 " 3005
Bullock labour perfod 2 Palir days 81«1
» 3 - §.15
" 4 “ 134.5
- S . 10a17
- [ " 14457
Khart? cepitel e - w20
Ragi ~ rabs (for sals) qtis 52,87

Ryl summer (for sals) " 64,64
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Be 99/qt1 leaving §2,57 gl in rebi and 54.84 qtl in
Summer arosons in disposal activity, Thero uwes a
poseibility of othur ragi orop eotivities entering plen
if tharif unirrigetod crop couwld Petoh M. 7436 which
getmed to he 2 remote possibility snd if ihaprif
iorigated land could bring fee 3929/he. wvhich seamed

te be the next best in slternative crop sctivity for
ragi. Housver, existing kharif regl sctivity on
unirrigated land could be isproved enly Af the price
per guintel of ragi crap during kharif ssason would

be doubletd. In sath sesson 0.3% ha, frrigated land
wus kopt for paddy crop to mest fenily consumption
roguiremanta. The opportunity cost of paddy at Re 31B.4
443,64 and 294,84 per gtl during Mharif, reb$ and summer
Boosons respectively g8 sgetnet B. 112/stl in all
seasons barred its sniry in the plan {Table 6.37).

- Gultivgtion of improved veriety of meize iﬂ kharsif
Segapn could produce a surplus of 104 gt} for sele

wver and ebove home reguirement, Bub rebl crop had to
be limited to home requirewent es it would be profitable
only st Pe 319/qtl rathar then m. 125/gbls.

Hith the aﬂéitiﬁn of aotivities, the plan
ehvissged hiring of 50,2 bullock patr days end 417 man-
doys of J.ar;hwr and copitsl borrowing of thq order of
fe 7350, Howgvar, the asmount kept in khmif’ capital
eongtratinte, which ups shoded a8 unutilizod ke 7520
coild oompenseate for thie, Other mmtlm‘aop
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activities namely, horsegram, groundnut asnd sugarcene
could enter only at much higher level® of profits then
those considered in tho plan (Teble 6.33).

£4442,2 TImprovement over arevious p!anef

By producing only crop, the plan could not
improve the resource utilisstion over the optimum plan
with existing technology. For instante, lgbour unemplaoy-
mant was of the exi:ent of 50 per cent and there wvas no
change in the lend utilization, Yet, comparsd to the
exiating nitugtion, the net fncoms would increase

4,92 times (&, 38851/yesr).
ﬁ.ﬁ,:i Plan 4,

Table 6.33 depjcta the gotivities fin mixad
farming with crossbred cous under plgn 4, Uhsn hich
yiglding cows and buffaloss were sermarked as iaproved
technolosgy in dairying and were sllowed to compote,
only crossbred cow of 3500 kg/year entered the plan
in the minimur poseibls nuwber.

6e4e3.1 Crop Activitiest

Utth thg entry of dalry enimal in the plan
crop activities were wt"tailad £0 4,73 hp. dry .hmd in
kharif, 0.14 gnd 1.46 hg. of irrigated land in rebi snd
sumer, APter reteining 31.5 gtl Por heme consumption,
4B.4 gtls Sn Whari? and 44.4 qtls in suemer, were
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Tghlo 6433t UOpdieum Fare Plen 4
Large Synthetis Farnm

Actfvitiee in the Plan . © Ungt  tevel of
aotivitips activitios

L ACTY €
Croashred cow (3500 ko/yenr) fumber 1
Ragi tharif unirrigated haokare 4. 73
Ragl webi irvigeted - 0,44
flagl wusmer irrigeted b 1 o4
Faddy Rhoril - 0.37%
Paddy pghi - Q375
Poddy sumer b 0,375
fAaiga iharil i 4 o486
Malze vobsl - 1e%2
S thear - 0,281
Green fodder - Nepier * Ra313
‘Sooh bl .. 0538
Labour hire perdod 9 . Mare daye 1.3
Bullock Ysbour hire period 4 Patxr days 4447
Snle of vegl Kharif 2tls A ok
Sale of *eagl wuaner - 44,4
Sale of weire Sharif bt 833
Sulv of esize vabi b 4.8
BISPOSAL ACTIVIVIES
Labour period 2 wan dave #0.7
= 3 - TH 59
* & " 2.2
w 8 " 85 .08
" & * ‘298.9
Bulloek labour period o palr days 639
. . . “ 24,185
» 4 L ' ¥oha4
- 5 " 11.43
- 3 L S 142
Capital khaeit Y s927
Canilal rabi ® 5998

Strau q?k;tfa 321.2
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offered for ssle at the prevailing price of K, 89,

The srea under peddy crop would bo the same 88 in

Plgn 3. But ths price demanded (shadow price) for
antry in the market uas fhe 258, 252,8 and 382,60 in
khaerif, rabi and summar asgeons respectively, faize
would oncupy 2.78 hg of frrigeted land in kharif and
rabi yielding 165.6 otl out of which 158.1 gtl uss for
gsele, The Snclusion of dairy activitligs with improved
nilch bresds necessitseted ths provision nof nutritive
fodder which was to be mat from the internal resoulces
of the large farms., Thus 0,313 ha was sllotted for
nepler grase in gll tho three seasons, The second
source was sodbebul trees which in eddition to
y:laiding fodder would utilise dry lénd in all seasons.
An grem of 0589 hy land ues allotod Por this activity
round the year. Yat another source of feed ues jovar
which would use 0.2 ha to fulfi) the minfmue reguire-
ment constraint fnspite of baing costly,

Gede3e2 Dpiry Activitigs:

Only 1 crosebred vow {3500 ko/yeer ) vas
kept in the plen. This uas necessitsted by the
intager value constraint for deiry ans,régl- which.
stheriieo vas lass than 1 animel producing milk only

for homs requirement,
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Gade3.3 Added Activity:

This plan permitted hiring of 44.7 bullock
pair days and 11.3 mandgys, but no capital borrowing

Ge8e3.4 Improvement over existing plen ard
other optimum plgn.

Improved muthaods of crop gnd dalry production
shouwed, more intensiva use af land, that $s, to the
extent of 186.06 per cent pn increess of 4,65 per cent
over existing condition and 24.85 por cent over plana 4
to 3. Labour seployment wos ali_qhtly fiigher than other
plans but merkedly less than the existing cordition,
Uithout sgle of animels, this plen generated a net
return of f. 43927, almost 5.56 timms the oxisting level
bBut leas than optinum plans 1 and 2, |

Godob Plan S,

Plan © as presented in Teble 6.34 slightly
tmpfoved the profit prospects uith the entry of hoTti-

cultursl crops,

6.4 .4 -1 &QQ Activ it iﬂﬂ 2

fAn grea of 4,73 ha. un:lrri.gatéd kherif
land snd U.14 hg irrigated lend in rabi ond summer were
the slierngtive plan for ragi culbigation for home
raguiremont and 48.4 gtls of sele. Since irricated
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Teble 6.342 Optioum farm Plan §
Large Synthatic Fars

Aotivities tn the Blen Unit Level of
. activitios  autivitien
REAL ACTIVITIES
Crossbred cou (3500 kyg/yesr) ttusber 1
Ragt untrrigated land kharif ~ hactarse 4,73
Regi robi irrigeted ‘ d 0.4
Regi summer irrigeted Ll G.14
Paddy kharif - 0375
Paddy vabi " 0,37
Puddy sumwer . 0,375
Reizo khargf " 1.23
faire rabt » 0,865
Jousr . 0,201
Carrot summer " 2
Brinjal kharif - 8,25
Patato Tobs ¥ Ds426
Green foddar " 0.3%3
Sonbgbul . 8.538
Labgur hire period , man days 17.9
fullack lebour hire pssiod 1 peir days ddo?
Capital borrowing summer . 100" 6241
8ale of ragi kKherif quint als 48.4
Sale of ragi vebi - A4 4
§le of malze Wharif " 69,2
Salo of saize rebf - . 4.9
D L ALY12 it
Labour period 2 ugn doys 25,47

d 3 = Th.52

. 4 * m-ﬁ

" -4 b © 5548
. » & " 144 55
8ullack lsbour pariod 2 puiv days 0S5

. 4 i 154

hd % * 14,97

d -] " 147.9
Strau gtls 4 71
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‘Tagl crop had to compsie, with the heorticuliural orop,
‘there wes an fncresse in shadou price for iherif,

rahi sod sumner minfiwwm econateaintn, Poddy crop wes
kent unchanged in this plen.  Hougver, thive had boen
et incresse in Yhe shadow orices of psddy ninlnuvae
roguirerent conatraint of the ofder of B. 304.4/g8)

in hgrif, e 501.5/7qtls in rebi and B, 200,94/ gt1s

in sumner sesson. A marginal decreose of B.455/hs. ues
obpgerved for paize crap resulting in selling oniy 118.9
atls in the yeers Shadou price Por the sinloun
constraint of matze snounted to B. 184,1/qb) in Kherif
and 145,1/gt1 In rebi. The vagetsble cropa entering
the Peasible plen were potasto, cerrot and brinjal.
%iiﬁ potate uas alloted 0.426 ha in vebi, carrot end
teinjal were alloted 1,32 ha ond G.23 ha respectively
in summer and kharif seesono. Carrot oould compete
Por lend in swewr only at profit levels of Rl 9222/Ms
and 9930/ ha.

Hiting of 44,2 bullack pair deys, 17.9 men-
dave of human lobour and borrowding summer Cepital of
e 6290 wora allouwsd to make the plan optimus.

G882 Improvement over the previous planst

e sionifticant advantane of plan S, vas
thet 1t ingreessd net Toturn to K. 48870, The utili.
zotion of lend wes only 168,68 per cent as compared
ty 186,86 per cont {n plan 4 and labour e@luymt 1773
almoat equel to the oxiasting 6§7.47 per cent.
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GadeS Plan &,

The vgrious getivities formulated under
Plan 6 are depicted in Teble 6.35. In the reallocation
of land to find an optiaum solution, nespiler grass
sctivity has besn dropped., Rsgi, paddy, soohabul and
Jouwsy werc unagltered es to plan S« Falze in kharsf
end rebi sessons was incrassed to f.4/ho. and 1.04 hs
respectively, As g result, wslzre ssle plso increased
to 104,9 gtl in the yeer. There uaes marpinal increase
in the lend alloted Par potato in rebi {B.502 ha),
cartot in summer (1.52 ha) end brinfel in Kkherif
(0.256 ha) aver the previous plan. PMulberry crop
ogeupiod B.142 ha for rearing 500 sggs of silk wvorwm.

B+3.57 Dairy Activity:

Dairy activity was confined to ons crossbrec

couw a8 in the previous nlan.

64,52 Added Activities:

the plen required additiongl resources to
the extent af 44.3 bullock pair days, 62.1 mendays of
lahour and fe 7020 cepitgl for summers

Gede53 Improvement ovar previous plans.

Plan 6 brought fie ST533 28 net return
from crop, dairy and sericulture activities sdopting
imroved methods. Land utilizetion was 133,36 per cent
gnd lgbour 71.16 per cent. 'lh:l.’s plen ike plan 4 had
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Table 64358 Uptimum Farm Plan &
Larga Synthetic Faern

ARgtivities tn the Plen nit Level of
petivities activities
EAL VITIE
Croagbred cou (3500 tg/year) Kupboy L
Ragl on unirrigsted land kharif hectare = 4.73
Ragi irrigaeted, rabtl . " B414
Ragt irrigated, summsy - 0s14
Paddy, kharir » 0378
Paddy, rabi . 0,375
Paddy, summsr - 0,375
Molze, Kharif » 1.41
Hliz-ﬂ' rgbt b 1,08
Joyar - 0,284
Carrut summer . $.52
Patato, rabi " 0.5 02
freen fodder ol 0,513
Sochabul . 0,538
Fulbagrry . Uat12
Loooun ) 1560 angn 1,229
Lebour hire perfod 1 Min dayse 42,3
Lsbour hire period 2 " 19.8
Bulloeck labour hire perliod ¢ Palr days 44.3
Capital borrouing summer e 1002 70.2
Ragl aslling, Wherif uintelns 48,4
feize selling, kharif " 80400
Maize salling, rabi . 56,5
0Ish 03AL ACTIVITIES . ,
Lebour perfod 2 man days " 6468
. 3 - 7143
" 4 - 233.43
" - " 5.8
» P » 126442
Bullegk lgbour period § m:dﬂ'u g:gg
* 4 . 183.87
" S bl 14,91
o & - 147,52
Strow gtls 219,55
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struck a balenced utilization of oxisting resourcss
to bring moximum net retumm,

£ o6 Appreisal of alternstive plans under fodel I.

A farmor ouning 5.6 ha of mnirrigated lgnd
and 2415 ha of irrigsted lend uith aen inttial capital
of f5. 8834 and work force of 1692,05 nendays end
660672 bullock pair days uass operating under \aub optimal
plan wnder existing technology vhich wes & nmixture of
both fmproved gnd traditignal, The oxisting situation
and the faprovement that csn be brought sbout by rsallo-
cation of resgurces asnt sdoption of neu technology ss
e igpoed in plens 91 through G.Qrs-prsawtad in mitghegll
in Table 6.36€. '

Plen 4 and 2 had optimum lovels uith existing
tochnology alternstively excluding snd intorporgting silk
ugria repring. Cropping intensity hgd inCrested &n
155.43 per cent in both the planec. Hot much difference
was noticod in thegse tno plans in tarws of utﬂ;zation
of limited resvurces gnd efricloncy in terme of profit
paximization, Dairy was prospering in thess tuo plena
only becguse of the merket velue atiached to the datry
sninsle (about I8 per cent of the total income $n plan

1 gnd 2 was agcrucd from agle of onimals).

Plan 3 wos tested only for the sfficliency
of inproved crep technology in brimging maximum profit.
Thie tould generate better gress wmargin (. 38851) than
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Table 6,351 Comparision of zumn plan ¥ ¢to & in terms of

tmntunt_ produntion pattern « Laroe Farm.
Partioulere Extating _ 3 an

plan Existing Technology Inproved Technalogy

1 2 3 4 g 6

PRONICTION (gh1s)
Ragd 172,91 M8 M8 2537 124 ,3 0.9 7949
Paddy 33,08 83,81 93.89 180 16,0 15.8 15,0
Malxe 14 .61 7.5 7.8 11145 165 .6 12546 112.8
Rtk (kg) 5418 2925 2925 - 3500 3500 3500
3aLE (atls) _
Ragi 141444 - - 148 8248 48,4 -
Paddy 18,24 30 ®» - - - -
Maixe Te39 - - 104 158 44 118.9 104,9

4296 2358 2915 - - - - -

min (ka)
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the provicus 2 plans under existing technolegy (R 7564).
The quentum of borrowed capitsl wes alwost & times in

plan 1 gnd 2 than in plan 3.

Plan 4 did not show any prosperity to dairy
activity thounh it was meagnt to.ba the glternative plan
with hingh yielding dairy smimsl., The gbvious resson
being thgt high yielding aninals were kept only far
milk production. Yst, land utilizetion wes maximum
(186.86 per cent) due to Podder cultivetion gven on
unirrigated lgnd. There was no borrosuwed finance. The
getivitios in the plan would generpte sufficient income
to mobilize the resources gnd bring a net profit of
e 43927/yeer. If dairy enimals were -ﬁivﬂn the chance
of baing brousht to market it could result in better

ratl-ll‘ﬂllg_

Though plan & and 6 having improved hortie
eultursl crop and cocoon prodiction, o8 plan slternative,
brought higher margin (. 48870 and 50633 respectively)
the stringent land rescurce ues lese utilized than
in plan 4. The cropping intensity for plen § uas
168,65 and for plan 6 1t wes 172,03«

Judged by the tuo most limiting cdnstrainta
of land and capital, plan 4 improved erop and dairy
activitios -- ' can by regarded tha best am.m':lg'plsna,
fallowed by plen 6 and plen 5§ in model I, Howsver,
fadel 1 assumed certainty in gross margin which wyould
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st foproved ¢

| Pare

Cpportuntty wost of non~plen activitias
technnlogy - Large

Hame of plan (non) activity Profit/price Profit/price st vhich

considered

activity gntar the
—-2ptipun plan

in the Plan
.3 4 5 (3
Croeabred cos 2008 kg/vesr 7% -  $2202 14318 2652
" 2500 kg/year 2282 - 10587 12047 3974
» 3000 kg/yesr 2009 - 7799 -~ 4600
. 3500 kg/year 3478 - - - 847
Crosshrad Haifar 400 ~ 29547 34089 4533
Buffalo 2800 o/year 2089 - - - 2115
Esle of cou milk kharif 1455 5492 7494 1.85
Sale of cou ailk rabi 1558 - - 1.95 -
Ragl (single crop) improved
unirrigated S 2000 125 730 738
Ragi Smproved irrigeted asps $1973 6546 722 7122
Groundaut wunirrigeted, kharif 032 2649 2649 2770 2770
Hopwegrew unirrigated, khardf 549 2949 2149 2137 2937
Sugar cane 13029 108552 219 27591 27691
Carrot, kharif 8549 - - 9222 9222
Carrot, Tebi 8549 - - 9131 9131
Brinfsl, kharif o295 - - - -
Potato, rabt 9805 - - - -
Cuatinbiar, Kharit 567 - - 0454 9454
Sale of vagpl {rabi seszson) 99 |e 157 176 176
Sale of reg! (suamer sseson) g9 184 - 1655,9 155.9
Sale of paddyy, kharif 112 316 258 - -
Sals aof paddy, rebi 112 414 253 286 269
Sale of paddy, aummer 112 205 383 65 265
12 349 - - -

Sele of maize
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never be the Teslity., Hence Rodel 11! was brought oug
for these plang 1 to 6, with the sxception of plan B
with uncertain gross mergin for cercal, tesh crop,

daliry animal and silk worm resring.

6.5 MARGIMAL VALUE PROMICTS/SHADDY PRISES OF
LIMI TED RESOURCES BY PLANS UNDER RODEL X

It 15 normelly helieved that uhen market
prices are diatorted aor fluctuating, especiaglly in
developing arsas, shadou pricing iv taken as ggl?ﬁline
for any public investment praject (Usrn, 1902),

Shadow prices are the opportunity costa of the factors
and are crucial indicators Por the oxpanslon of tha
farm. Craater emphesis {5 beino given ta land daueinp-
mant and uater and irrigation rescurces managemaent in
dry faorming sres of 8Bangalore district %o incroase the
productive capacity of soil gnd thergby improve the
economic conditions of dry lend farmers. Along with
optimum plans, the marginal value product (M) aof
scarcs resources would provide empirical suppart'?ar,
planning'prsspectiva uges of exisiting resaurces in

dey land Parming ares. This would alao provide guidance,
nlong with cogt of production, the pricﬁ loval expactad

for those produce which sagrve dual purpn=a~af;?amily

43/ Peter, Guderr (1982) Shadou gricing rules forf non
traded commeditigs., Oxford Ecohomic Papers, Vol.34,
NO.?, July- ppl 3{5‘325. . .
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consumpiion and markst supply Por various farm situations,
flarginal value nroducts Fnr‘aach plen undar different
farm canditionsg exhibited variatdbn, The shadow prices
of limited cinstreined respurces under various plan

situations of Model I are put out in Table 6.35,

BeDet Exiat,!.ng Tﬁd}ﬂﬂlﬂgy-

Plan 41 and 2 for all ths fernm situetiong
had brought same MUP since only marginel differences
in the optinms]l mctivities uere sbserved. Hence tha
results are digcussed under one hearing {Teble 6.35).

6.,5<1.1 Land:

Incresse of one hectara‘ of land, kharif
irrigated, would add &, 5077 to net incnme to marginsl
farms, f:. 6081 to emall feorme, Ra 3111 for msdium farmer
gnd Pr, 5817 for large ferser. YKherif unirrigeted land
uould add @ net profit of . 855, 761, 48E and 1123 to
marginal, small, medium and larce fetms with o fncrease
of ana hectare. A unit increass in rabi ir:'!.gatéd Yard
in the four cetegories of Parms'muid increase the
profit to f. 3520, 9049, 3503 and 4531 in thet order,
Summer irrigsted land could not bring eny edditien to
esall and marginal Psrms since unutilized land upe
shown in the plsn. But, for medium and .1ar§a- farme
the addition of one unit of land would mesn g nein of
fse 6504 and 5404 respoctively. Thus it is sesn that
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under existing technology MV® Por lend differs uith
Parn type depending on the choica of production which
it was put %o. Contrary to esrlier Pindinge {Saini,
1982) no increesing or decregsinn value among farm and

among sesson was chsarveds

G512 Labour:

Hucan lab_aur in genersl &s not acaree FOr
ell farm situations extept for madium ﬁ;ma during
khatif peek Season, lergs Ferms during rabi pesk senson
gnd small farms during svamer peak season., The MVP of
lsbour for thase Parm situations wos e 9412, 9.12 and
9.20 reopectively yhile the markst ;ate considered was
Be 8,00

Ge5413 Hullock labourt

The MVD Por bullock lebeur for 21l the farm
situstions during khaerif peek wuas Be 22.8 end fer nsrgi-
nal fermer during rabi pesk season and summer pasgk
sgastn it wual B. 22.8 and H.69 respectively. Other farm
situations had unutilised bullonck lshour during i:hase

periods., Hence MVP for bullock labour wes zera,

6+5¢7.4 Capital:

Therg usa no change in the intorost on
capital borrouinn end MUP Por cepitsl in all the farm

gituations. Fourteen per csnt use the interest rato
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for capital in all seasons except under plan & for
mediun Far st 12.5 per cent end largs, 11.7 per cent

ant 12,5 per cent for k4arif and robi sceoson,

GeSe«?a5 Spacea?

Space for livestack was oconstraint anly

Par Parmer. Its shadow price uas f. 436,57/ Bg. metre,

5-.5'? b G:Bm foddar for Bovines!

GCreen fodder fPor bovines was keplt egs
minimum conatraint which yas met by cultivation napier
grass on irrigsated land. One quintsl increpse in this
mininun constreint would cost !21.. 54,62 FPor marginal
farmer, e 225,75 for smell farmer, fe 56.92 for medium

pnyd Tze 205,9 Por large former.

GaDate? FRIlk:

Cou milk constraints uere kept o8 more than
or prdal to consumption requirementa.  Shadoy prices for
thie constratnt alsa differsd smong Parm situations,

For marqginal farmer shadou nrice per kg of ooy milk

urs T, 2.60 durinng kherif season and fe 285 in rabi and
summer 9eadons.  For other farm situations it ues

Be 1463 in kharif and B, 1.78 da rabi oxoept Po:: suail
parme (. 3.64) and during summer sesson it ues M. 1.82
for amall and large farm and Por medium Parms it ues

fce 4.98, Int nenaral, marginal farm had higher shedouw

prica for this comatrsint because only lfsca_l ooy
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entersd the production plan under exiagting condition
for milk supply (465 kg/yoar) for family and sals
(Teble 6e1)e

Buffalo wilk wss kept st a minimom cons-
traint more than or equal to zera., The shadou pricefkg
of tuffalc milk for kharif, rabl and suamer uas M. 1.82,
217 onid 228 reagpectively, Thas difforence bolueen
markat price and shadow prics vere 0622, Ca27 and 0.28
for the respective sessons, Uhile seasong) variastion
of g definite order uwas ohserved {n buffalo ailk price
foxr gll\l’arm gituation no such trend was noticed in the

cagse of prioce of cow millk,
EuDal.8 Ragi:

finimun congtraint of rani had elso price
diffarence among sgasons. For serginal, emall snd
modium the kharif ragi hod a shadou price of 108.3/gtl,
an¢ for large farper Lt was M. 130.4/gtls. HRshi and
summer shadow prices were P. 116.3 and 112.85 respactie
valy for swmall end large farmer. PModium farmer had
dif forent shadow prices for rahi ragl constroint

(5 275.6) and summer ragi constraint {%. 395.6).
BeSetlel pﬂ’d?:

Kherif paddy constreint had far merginal
farmer g shedow price of fs, 152,76, for small faTmer
fse 226495, Por medium fie 345,85 and for 1a1,;ge farmer
e 205,1/gt1. For Tabi end summer constrsint of paddy
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it was Be 120,84 end 127.68/gtl, respectively for sll

the farm groups.

G+5e1410 Falzet

Minimum malzg constraint hed Bhe 273.57,
3499,5, 15%,7 and 573 a8 shadou price for merginsl,
small, medium and large Parmers during kharif segaon,
Buring rabl season marginel fermer, and lerge farmer
did not ecultivate the crop. for smell end medium Farmer

the shadow prices ucre fre 171 gnd 206 respectively,

6.5¢1411 Humber of cou and numher of buffalo congtraint
were kept only to avoid heifers uhj:c!1 had a tundency to
enter the plan by virtue of the hicher merket velue than
edult gnimals, Honce shzdou prices For these tuyo
constraints were inconclusive but a desrgasing MVE for
incressing size of herd has beon observed in the past
(Roguael, 19757, In general, under sxisting techmology
a unit increase in irrigated land for marginael and smsll
Parms could bring R, 3520 to S077 and P, 6087 to 9049
incresse in net income, Conefidering thg optimal solution,
this increase through relexing land conatraint would be
remarkgble {mprovement in the bnnditian of merginasl end

small farmars.

41/ PRogual, MM, {1975) Anglysia of the Economic altarne-
tives for the lorge slze deiry farms in Wisgonsin
Agpicultura, Ph,0, Thesis, unpublished, University
of Uisconsin, USA, 1-12, o
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Similerly any stop to isprove cow wmilk
production would bring sure benafit to merginel
farmar than any other category. btharess for large
farmer's return could be increased by improvement in
ragi and waize production aver the axisting lavels,
medium farmer's hope vas in improving peddy fielda

and zagi &n rebi and summer sgasons,

6252 Improved Tachnologye.

Improved technology hed enhanced land
value in gl) the fers situations. Sinos plen 3 W 6
consigted of same input output matrix and only 'b*
vactor was parameterised for esch farm situation, in
aseneral, theore uvas no diffaerence in the ghadouw pricaz;
for land among ferwms, But gmong plans, the shadou
prices differad accarding to the type of activities
that entared the plaen. |

In plan 3, shadow prices for kherif
irrigsted land uere fre 9697 for merginal and medium
farms, M. 8596 for small farms and Re 8365 for large
forms, Kharif urdrriéated lend tiad M 1762 and 1696
for matginal gnd medium farms and fi1. 1566 For seall
and large Parme respectively. Rsbi 1rrlgateﬂ'1and‘
had Re 5163, 2553 Par marginsl, @mell and B, §705 for
the other t-.uo_ farm categories respectively. Susmer
irpigated land hed fse 4988, 2553, 2378 for the merginel
smoll and medium end large ferme, Plen 4,5 ent 6
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uniformly hed lesser RYP for kharif irrigated iand
botueen 7596 to BS42/ha. a8 sgeinst M. 8365 ta 9667 in
plan 3. Kharif unicrigated land had FHYP remging betuwesn
he 1376 to 1639,

Ratf irr igated land had ouch higher
shadou prices becausg of ito utilizetion hy fodder crop,
and mulbarry (Plan 6). #AYP Pop this land congtraint
ranged botueen fx. 7B43 to 885 .

Similarly summar land conatraint had MYP
ranging betuean R, 587 to A%/ a, Isproved technology
had the adventage of incraesing the productivity of
iand in robi end summsr aessons, maore then wwen kKharif
sgason, Hente wvery step tousrds improvement of water
re.'e.nurca tansqenent would be hmgt’iciaz £0 all types |

af Parmers in'drv farm inng sréa.

G451 milke

In 311 the plans ulth dairy activity,
the shadow pices Por coy milk woers Richer thon that
for buffale milk, This is dug Lo the high yielding
cxossbred cow wvhich needg both unirrioanted and frrigeted
land to mect the fodder and fesd requirements over end
above the purchesed least eogt retion, This situat ion
wvas brought. ot per with ghadou price for burfalc milk
conairaint in plan 6 yhere nulberry had dvél purpose
af Peeding silk uorm and crossbred cous. In plan 4
kherif nilk gele had a shadou price of B, 571, 5.89



243

for marginel gid swsll and &..5.32 for other farm groups
respactively, In plan 6 1t wos D Bed for all cetego-
rles, except marginal where surplus milk uns shoun a8
gtock, Plan 6 had B2, 2411, 2,89, 3.01 atid 2.42 ge

gshadou orice for marginal,emall, wedius and lerge Farne,

Rabi and summer constiraints had almost
the same shedow prices for all categories of farms,
namely M 2411 of 1.85, Buffalo nilk “ad Pre 2,91, 177
go shadouv grice for kharit and other scasons respectively

for 511 farm groups in gll the three plans,

BeDe2e3 %q‘.l

Thers was no _m!:inaabla difference in the
ehadae price of ragi among farws or between plans, In
qgeneérsl kharif ragl maﬁtly cultivated on unirrigated
land had louer shadow price of e 99 to 113/qtl, than
rabi regi uvhich ranged betueon e 188 %o \‘Iggfqtls end
summer Taqai betueen K, 95 to 171/gble.

5'5 02;} Paﬁdy:

Khorif ond rebi paddy were costlier than
summer paddy. Kharif peddy had shadow nrices renging
betugan P 258 to 314 and rebt betusen fz, K2 to 318,
vherenss, summer paddy had g range of fie 182 to 281 with
the exceplion of smail farmer in plen § vho hed f. 542

gt ghadow price Ppr this saesson,
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6.5.2.54  flaize:

Maize did not have differentisl shadow
price for the sessans. In general, it ranged between

Fea 126 and 147/gti.

€eSe2,86 Sacbgbul and Jousr?:

These tuoc crope, though meant to feed tha
high yialding catilo by praducing fodder and grain on
unirrigsted areas, in practice, yhen it had to compote
with other crops and activitiew, costed mich more than
axpected. Shadouw price for soobsbul usa fie 13Y.66 and
for jousr it was M. 22% Por guery guintal increese in

the conatraint.

Ga5a2.® Space for Animal snd dry Podders

Btirum plens 4 to 6 hgd surplus of
roughage prodiction end exceas uf‘l space for gniagl,
Guing to this, the M for space end dry Podder conastraw
int{s batame yero. Since the problem matrix, both under
existing and lmproved technolony consiated of dalry
animals only excess space oould not be tested for
utilization by other livestock auch as goaot, shesp
etcetrs, Also snrichment of poor cuality roughege
uith small gquentities of complementary items such a8
bran, ursa, molesSes gnd salt could augmant_ ths sgurce

of catils fe Por high yieldiny eniunels.

42/ Vigoyelakshmi, S. and S.R.Sempath (1978) Feed needs
of bovines in dry fParming areass §n Karneteka, _
Fysare., Jeagric.Sci., 12 594-507,
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_ In conclusion the frallouing obasrvations
could be made, Lond fsprovesent for dry fareing srea,
‘by and large, bring multifold banefits to the Perming
communt ty, be 1t wndor existing condition or isproved.
Lebour in this sres is surplus, Such nf the farm
activity, for exempls proceesing of the fars producs,
or other sotltage industries uhich do not nead lend
could gmploy the surplus farm labsur, Ferm produce
nilk, paddy, regi and esize, vhich have dusl purpose,
nanvly hove consumption and market sale dumend prices
higher than the axisting lovels,

Gieb

ﬁapitnl comes next only to land as @

eritical Input in fafuing, Cepital availsble at the
dizpossl of Tarmer san bo taken gn spitone of all
inputs, The ungbgted iaxsus on capitel or oradit ut
plenning leval centres sround tuo iweportant aspeots,
namely, inadeguecy of cepital snd untisaly credit
supply to the farmers. On the other hand, vhat fs
provided to Parmsrs by Pingnoisl Ingtitution is doubted
for its utilization, This port of dichoblomy in the
situation calls for desper probe under optimum
sondition,

fvaileble smpiricel svidence indicates
thpt Parmers had o depend on borrouwnd funds espoclslly
when improved levels of technoiocgy uss adopted (Johi
and Kghlon, 18673 Chauan snd Johl, 1967p Sivohi and
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Caniguar, 19683 Singh, 1970; Kshlon ot ple, 19755 Sirohi
£ ples 1980} Gi1l, 1982). A proper sssessment of
capiial ragquireuents gt extsting tedwmnology end reco-
mammded lavsls of technology f6, undenirably, a pre-
requisite for the fuplsmentetion of the optismm plame.

Table 6,3¥% portrays the exbent of borrouing
uder sach optimum plsn for mech fars condlition. The
follouing dcbesrvstions, in ganersl, cen Lo mede from
the Tsble 6.35.

L [ Jotimun plans ¢ end 2 under ewisting tuchnology
in all the fere situgtions demsnded more cupitel than
sther pleng which uere Pormulsted wader fmproved

technology,

2e Haiformly, it m ghgoprvad that under improved
tadhnology plan 4, namaly cPop and deity needed less
borroved cepital than plsn 3, § or 6

3. Credit supplied during kharif sesson mostly
benefits the farmer to wove touards optimun glann, be it
under axisting or improved exdept for medium and large
farn In which case thm was ng aingular trend during
any particuler gsesson, '-

F'e Minteun tend holding uhich eould gbaocd a1l the
ergdit need to be studled (n view of sxvews borrouing
a8 shown under sarginal fars,
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Teblo 65.39: Extent of cepital borrouing tn different
naadong antd the total vorking capitel in.
the plans (Medel I).

m:gury ag:im Asount harroued dupring Tngsi emommt Totadl wor
&R «!n r o = : orrowed king
of “Kharif Rebi Sapuay méﬁal

n R 3 & 3
1 €670 124 1610 7805 A749
2 6670 124 1040 S 4749
3 4760 754 775 6259 4000

Marginal . 4 5770 - 354 6120 4082
s - 7540 4070 8640 4832
6 - - 490 7470 3883
1 8640 - 290 40030 11030
2 8640 - 2390 . $0030 - 41030

Small 3 - - 9oy 7083 6995
4 €890 335 566 7791 5676
5 - €850 4080 9910 5962
6 - - - - 1
1 - 1638 4800 15900 16650
2 - 1630 4500 15908 16680

—— 3 - 4140 1780 5920 9165
4 - - 370 3750 40525
- 3950 - 1810 6800 114343
6 - 5630 3840 9470 710
t 14700 12800 9960 37460 48374
2 14708 42800 0060 3760 47027

Lerge 3 - 3660 3690 7350 21245
4 - - - - 22492
5 - - 8290 - 6290 29163
6

- - mae 7020 34093




CHAPTER - 7

INSTABILITY IH FARM ECDHDRY




INSTABILITY IN FARM ECOIORMY

Phyeical verishility, sn oxogenous change, is more
fuportent in crop and livestack production snd is eoncen-
trated in those ares where uveather fg unstable, The
zenith of uncertainty fo found in farns comaodity pricen
slso., Historically, farm prices have boan highly unstable
ard great fluctuation have tsken plece from yeosr o yeer,
The pettern of praduction in one year, tharsfore, oftsn
daeviastes widely from that hich unuld give the nost
profitsble or afficient use of respurces, #Accordingly aree
undar crop is thanged and to sone axtent the nusber of
1ivostook unit is alsoc changed. Ffarasrs, ususlly tdm‘
seversl pracsutions agsinst crup Peilurws by adopting coat
floxibility. In short, concatanated ﬁdth tnsteble or
unpredictehle rain fall, there are miltipltcity of csuaos
uhich interact sinultansously to affact ths nat return
from Fare production,

This chepter dagle uiﬁh\miﬂg thae varisbility in
aa jor factors reeponsible for {matability in farwm cconomy
namely ares, yisid, product prices and nut rcm per unid
of production by coafficignt of variation !*.lmrol. After
axamining the variability fligires the &mﬂ’m changes
taken place in the disturbing Pactovs wur sloven yesrs
uere brought out by fitting trand, mm deviation
fou masn values of disturbing factors af well as
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production snd nat return from sach Purw acstivity uae
plictured by graphical representation, ¥Finslly the data
uore zlso procesged for the interalstionship Lotueen each
fantors and betusen net ratummn of uarious sntorprises,

7ot STABILITY CROp _PRoOY

AND_GROSS MARGIH

Teble 7.1 pregents the cgefficiont of variation
{CV) in crop yield, product prices and riet return por
hootare of selectod crops. It is svident from Table 7.9
that the CV of yield van highest in chillies (95.67 per cent)
follousd hy potsto (35.73 per cent) and rayl (34.17 par cmi)
The lsest varistion uss noticed in.the case of seize
{10439 per cent). -

fupther, it uas cbasrved from the table that grea
under fousr cultivation uas varied % a lsvrge extant, The
CV for ares undor fouar yas $49.7 per eﬁh Aves under
aast of the other corops registersd comparatively less
variation, Thig indicatps thet Parmers in Bgngslore
digtrict uho fase alwost 58 per cent verlation in rain~
rall (Appendix XJ1 almost follousd & Pixed cropping
pattern, |

Boviny further down in the tabls, £t can be
seon that the LV of praduct prices of sugarcane rm.rﬁaﬂ
highest percuntage (40.95). This uss folloyed by meize
{30.27) and groundnut {(29,92). "o smallest CV ves
eomputod Por potato. o
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Examingtion of grows return par hsctare pointed
out that varisbility ues highoest in the case of potats
{CV = 448 par cent) Pollousd by rags (42,39 per cent).
The lezat variability wes observed in the cese of maize
{24.98 per cent)} fallowed by gxoundnut (28.92 per emt).

Taking cost of preduction into considoration
the least expensiva production was harsegram which
racorded on gverege Rae 332 per heatares This uas folloved
by groundnut which costad Re 378 per hectare, The costly
crup wss potato end sugarcsna, Hoalever, uhen cost of
production per hecters uas ounsidered for deriving net
rolurn per hectate the verisbility figure reached meéxinum
for regl crop (70,22 per cent) Pollousd by hursegran
{68.3 per cont), Thass tuwo oropl, ore ubuslly dry land
rop raived mostly during lherif seamon, The minisum
varistion uss neticed in the csse of gramdnut (26.3 per
cont) folloued by maize (27.86 per cent).

Gruse margin par heclere dapsnds not only on the
individugl factors auch s arem, yield price and cost of
production, but else the corrsiation betugen these factorse
A positive carrelati-_un botwess tue Pactors implies thet
the tyo tend to Pluctusts together, The erea-yleld;
yiéld-mlcﬁx afea-price, net raturn and areaj not retuen
and yiald; and nat roturn end price mrrﬁqﬁw are
rveported in Teble 7.1, Except for paddy, ragi, haorsegran
ant potato, the gres-yleld corrsletion besows negative
for sll the other crap, though found s:l.ggn-ﬂ'!.eant only in
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the case of sugarcsng gnd wmaize. The price-area corre~
lation for regi, horssorem and sugertens uss pogltive
vhile in other crop this corralation uss found nagative
or fnaionificant, This apparently gpeaks of the positive
influance of price in Permors sllotment of lond Por ragi,

harsegTam oF gugercente

Price and yiald wrrahtinﬁ sugueste that
except in the case of maize and potato uhich hed negative
enrralation («0,694) and poeltive coreslstion (0,609)
respectively, yleld per heotare of other crops hed no
sionificent correlation. Muroover, nat raturn par
hectare and price of produce and net return and yigld
per hactare were found signiflegntly corraelsted for
elwmost pll the cropa axcept in the case of sugercane

and grovndnut and maize,

In short the fallouing inferencas uere draun
from the tebier (1) food otops did not very mich in eres
over the study periodg (1i1) hortisultural erops such as
chilli, potate had undergono saximsa Pluctuption in the
productivity/hectares (144) annust orop {sugarcana) had
faced maximum price varisbflity; {iv) net raturn from
stapls Pood crops nemely regi, pnddvk snd jouar haed shoun
maxinum varisbility; and {v) Perm product price scemed
to have no cerreletion with yleld but sfgmificently
related vith grea under ragt and horsegyam,



Ta2

Table 7.2 brings out the aignif'icant changos
duping the 11 yeare with regerd to the sonme of the
tmportant factors deciding tha lgvel of grass maroln
from orop production.

fram the Ygbls 7.2 1%t is obeerved that fara
comodity prices had significant ingressing trend for all
the Parm snterprises. further, signifioent decremsing
trend ia noticed in yield/hectares? meize and sugarcane
produstions Interestingly, significant dacresse in the
stes under dry chilli end significent tnoreass in the
evps under potato sre observed frus the table,

figures 1 to 16 (AppentixiX) 1) ploture the
extent of fluctustion in the disturbing .fantura} of grass
mrgin for vartous crops, It is clesr from the picture
that gross margin par hectare which is dependant on
fourfold factors, namsly aves, vield, prictae snd cost
ssellated to & graater extent then any one single
PacioTs. '

7.3 INSYASJLYYY IN_MILK PROOUCTION, PRICES AND
NET REVUAN PER ANIMAL '

The estioated ailch pmlatiw'&mabrad ToM ¢
locsl eou, and buffglo, and population utmm of milk
production over ¥1 yeors are set out in Table 7.3. 4
purussl of Tabile 7.3 points out that the significent,
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Teble 7.2: Trond velues - in Arna, Yield and Pricas of producs.
Particulara Paddy ﬂgez f
Rres teid  Price/ Area 1sld  Price/ Ares Yfefd Price/
ha ha 141 ha he qtl he he qtl
1 2 3 ] 5 & 7 B 9 10
Trend value (b} 981.4 0.53058 5,35 505,29 0.8521 4.0897 823,86 0,515 4.119
S.E, ar b 464,6 0.4125 2406 114%,06 D.2544  2,3467  395.7 0.234 2,405
t valua oP b 2.11 1.236% 2,60 D.445  3,3483  1,7432 2.08 3,991 1,753
Intercept (a) 4,275 15.45 70.29 2154614 5.9929 77.93 7459 .8 42,53 66,32
S+€. of @ 1540,9 1.3682 6,83 3750,8 0.,B438 8,77 1342.6 0.776 74976
2 0,331  0.4552 0,422 0.0216 0.5548  0.2524 0.325 0,629 D.2459
Favalue 4,48 1465 6,74 M2 1122 3.04 4.33 15429 2593
bvas Horgsgram Sroundnut
Terend value{b) ~91,.28 0.2309 3.54 711,75 N.176 6455 A7 =0.12 12,33
S.E, nP b A6 466 0.7319 2.02  459.6 D.1186 4.96 334,08 B. 42 3,99
% value aof b 1,956 0.3264 e 75 1455 1.49 34 1.31 0.94 3,088
Intercept {a) 917.86 24,82 70,43 29245 3.48 64414 13484 9,04 116,58
5.E, of @ 154, 7 2.43 6. 71 1398.4 0.361 5¢07 1400,7 0,41 13,24
r? M298 0,017 0425 D40 0,217  0.58 0,1595 0,08  D0.55
Fevalue 3.B3 Be11 3«05 2e8 2422 1115 1¢71 0,95 10.86



Table 7.2 tentinued

2 3 5 6 7 B 9 19
Agaycans Patpko Opy ehill)

Trand veluys {b) 140,5 2% 87 14,44 30,26 10,44 3.86 36,25 D,055 45,54
5.8, of b 39,155 11.85 4.081 15,89 4414 117 11.44  0,0206 48.62
t velue of b - 3,588 1.97 3.53 2. 4% 2452 3,20 3.17  2.664 2.44
Intercapt (a) 3401, 3 531.4 £6.60  464,2 BE.0O3 65,88 272%3.2  2.54  362.5
Seks 0f & 122,86 39,3 4$3.54 82,7 1374 309 37.94 0,088 61.76
2 0,508 8,301 0.58 1430 0,41 (. 54 D.527 0,647 0359
Fevglue 12,87 3,00 12,47 Se8: 6.34 41,8 10.06 7.8 5,98

Lasoop progugkion Befgy Anipai{T}

e a1 - Opi )

‘ Progductigni{fope) Epigalkg Sou milk Buffalo milk Tow milk BUfF.milk

Trend value (b) 1343 1.554 ~2967,© S7640 80,3356 0,1974
SE, 0F b 10043 D.208 626417 44,27 0, 0156 0.0248
t vplue of b 93,09 74439 4,74 13.97 .88 737
Intarcept (a) 2322 5. 9053 - 437370 330413 0,794 D.B813
5,Es of & 305 06353 4804 125.5 f1, 0476 . 081
pl 0,955 0.BT37 0,74 11,086 0.8079 0,87
fu"ﬂliﬂ! 1?1 ngs " 55‘35 22‘5 3 195:3 ; ?ﬂgg sﬂ ts




254

Table 7.3% CEatimatad nusber of breedshle animals and milk praduction

in rural sves of Usngalore diatrict,

Yesr Number of Milk production/day  Nugher of Milk produstion/day Nusber of MAlk produ-
crosshyeed Hallikar butfale otion/day
souv &ou )

kg ke kg
1970 36671 187444 3 272489 19177 178503 it 00549 54160 90081 ip 44,5
1995 38726 166605 3 29947 119433 179621 >+ BUT425 56455  U3IGR0 s 42,83
1972 44083 150080 2 3495.46 120606 189975 + 504,35 50300 96608 4 44443
1973 39901 172205 3 302,00 119151 170076 3 B02,56 59060 07660 s 44,14
1974 39483 165624 3 288400 148973 176890 5 700426  EO7M2 98684 .+ 44,98
1976 36789 169992 i+ 279492 15053 . 174122 ¢ BOS 1 60626 99852 '+ 44422
1976 34789 148309 3 25%.5 113278 174560 ;4 76540 61600 101290 4 44.32
1977 32224 136162 & 275 144760 169182 2 770,35 62585 102613 3 44.47
197 9489 123221 '3 21342 110439 16677 1t OT8.02 63600 104030 3 44.54
197 26229 107748 & 196.85 10880 184504 2 OB5.62 64704 105587 s 44.80
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decrease in total number of coun sn compsred to buffaloes
Conasquently reduction in total cou's milk uas seen to

the extent of 2968 thousand kga per yesy {that fa 8131 kge
per dey)e This docresse wuass nobt counterscted by the
increase in buffale milk predustion which hed risan

576 thousand psr yesr in the distriot (Teble 7.2).

Loafficient of wariation in prices of cow and
buffglo milk end in net return per sach type of milch
enimal are brougsht out in Teble 7ede From the table it
is obgerved that on aversge cow's milk uas priced et
fse 1456 and that of buffalo gt i« 190 por kg, The
cogfficient aof veriation for coy's mflk price uss 28.3%
and buffalo milk was 33 .69 per l:ant‘.‘ Crassbreeding
programae, stasted 14 da_cn'daa ngn oould imcresse the
productivity per sniael to the extont of 1543 koo on
average cver 11 yasrs, wvherees local cows productivity
rgnaincd 500 kys gnd that of 170'5.1 buffslo 600 ky per
Yagre The eatimcted cost of maintaining e wilch gnimal
an sverage, uworked out to be ke 1467 for crossbred wilch
eou, e 410 for locel silch cow snd &e 510 for bhuffslo,
The gross return frem cow'e wilk production in generel,
wes Se 1373/yesr uith varhuuﬁ oP 31.3% per cont and
buffelo wilk production brought e groas return of f. 1940
per yoer with 33.%% per cont veristian, 'i‘hﬁ-'ﬁet éal:«urn
oo crossbred cou wge highar then othar bresd Hasllskar
or buffalo, but uith hicher variation too,

The perceived Fluatuation in the nut Teturn
per cow by the estimgles had significant correlstion
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Table 7.4t Varisbility in Deiry Enterprise in Bangelors Distriot -
(Yield, Cost of ""?ﬁ:’ﬁ".ﬁ;ﬁ““ of milk and net ratuen)

Partioulers Cou | BuPfalo
Mean cy Maahh cv

Prpductivity/milk enimal,bg.

Lonal 800 - - -

(roashred 1543 - - -
Price per kg of milk, B, 1456 2,31 1.90 33 .69
Cost of meinkgining milch

‘.ntm&l' Pae |

Local 410 - - B40 -

Croasbred 4462 - - -
Grags raturn per animsl 1373 31431 444D 33421
Nat return per snimalt ,

Lotal com 447 1245 430 19,03

Cxosabired cou 945 24 .6 - -
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uith price of wmitk (G,09985) and net retusn per buffalo
é!un had significant correlation uith its »ilk price.

The deviatlion from aean values of cost, price, net return
snd production are graphically repressnisd in figure 15
and 16 {Appandiyx X)),

Tl LOEOMN PRODUCTIN

A decade of development brought a totgl quantity
of cocoons 5547.42 tons vhich uas increasing at s rate of
1393.54 tons per year in the digtrict, Price per kg
of couson uas Incrassing st the rate of By 1,55 per year,
Production of cogoons was fluctusting 42462 per cent
wvheress price yes varying 27,2 pay M‘b and that of gross
mgrgin only to the extent of 20 per cent, Oraphically
the devistion in the grice oest nat return snd totsl
production brought out in Figures 17 end 18 {Appendix XY/,

T8 INTER CROP AND INTER ENTERPRISE REEATION

If diversity of ferm is considered ge one of
the remedy ror stabilizing Pare intoms, such of the crop
combination or enlerprise combination is praferred by
uvhich the total verisbility of tha farm inucoms could bas
reducad. Co-variance relationship (particulsrly when
negetive) sre fundamontal far effsctive dtversif ication
emong fore entarpriss o8 s woens of .hod_gtﬁg aguingt
uncertainty. Teble 7.5 presents the oorrslation
cosfficient batusan various Farm activities, From the
table 7.5 it is chesrvad that nst Peturn frem paddy
eultivation had significant positive corraiation with
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Tahle 3,5t Correlation conefficient betueen nat roturns of different
farm activities,

Kame of fare

activities 'eddy  Raoi Melze Jouwer Hpfse- Potmto  Ground- Suger-  Mallle Crosse Buffe- Cocoor
' _ gram : nut caha kar cow bred cow lo

Paddy 1

Ragi D.5225 1

falze 8.3567 0.1786 k|

Joyar 0.6358 ~0.2731 0.6524 1

Horaegrem 01920 ~0.5777 0.4861 0.4624 1

Potato 01.6223 0.1326 01236 00,6122 «0.2600 1

Groundnust 05336 0.,0034 0.2851 0.,3009 -C.098 0.5313 1
Sugarecgna  ~0.2610 0,4694 0.0290 ~0,0519 0.5598 ~0,3566 ~0,2189 1

Hallikar ﬂ.ﬂaég 0.6327 “UQ‘ISSZ -D.ZBBﬂ "'013210 -Dcda 75 -G.3735 -D.ﬁ?d ’ 1
cow

Crosshrad-  0.0083 Ggéﬂ?ﬁ «0.3626 «0.2870 «0.0887 0.0257 «0.3157 ~5,52617 0.8998 1
cou

BuPfala 041304 0.3773 «0.0706 -0.0527 0.0722 -0.0337 60,1504 -0.5912 0,9051 0,7792 4
Cocoon 044770 041915 ~0.308  0.0196 -0.114  0.1180  0.4172 0.2582 0,2140 -0,1758 0,0579 9
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net regturn fros ragi, jovar, potabe, groundnut and
nagstive relation with sugarcene, distent end insignifi-
cent relation with meize, horssgram end deiry snimels and

cocoon praduction,

Taking net return Proam regl crap, the compati-
tive crops seemed to be jowar end horsegram which had
negative relation, while significant poasitive relation
uas abserved betueen net return fror dairy animals and
ragl crop. Mher cropes like maize, poteto, Hroundnut,
sugarcane and cocoon production had not had any sfanificent
rglatfon uhen net teturn from both sides ysre correlatad.
Fiziza and dairy animalas and malze and cocpons uere having
negetive raletion when net :aﬂurnszpar unit usre
correlatad, JIousr and malize were pusitively and signifi-
cantly related snd other crops, though were positively
related were Pound nat stetistically significant. Hst
return from jouar and potato were positively relataed
(0 = 0.6122) other crops and ather enterprises had no
sjonlficant correlation, Hmsegram and sugarcane uere
releted ppeitively, The correlation cosfficiont uans
0.,5598, tiMman net return of other erop was related to
that of negt return From groundnut, significant correlation
ues found only with paddy. Potata hed positive relation
uith fouar, paddy and groundnut in terms of net return
per hactare., Sugercang and deiry animals wvere negatively

ralated enterprises.
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148.74 par cent cropping fintengity, The net income plan
4,5 and 6 could ogonnarate uas ke 3662, 3837 and S007

raspectively.

Judged by the criterie for efficiency, plan 1 and 6
offered the optimum returng ¢p rgsources on aspsll Farms.
The bovines under plsn 1 constituted of one dry crosgbred
cow gnd a heifer, one locel cow and tup buffsloes. After
meating family reguirenant, sale would be, cou milk 139 kg,
Buffslo milk 1064 kg, renl 7.94 qtl and paddy 10.5 qgtl.
Other getivities included meize for Pamily nesdsg, bestroot
on 0,155 ha and grapes on 0.494 ha. The gross npargin
under plan 6 tould be generated by 1004 kg vow milk,
2D.43 gtl rani, 9 qtl paddy, 15.01 qtl maize and mulbagry
on 0.0322 ha to feed 129 egas of silk worms.

Emnna the rigk arficient plans under Fnde! 1iI, plen
7 uas aéjudgeﬁ to bo the most appropriste for smell farms.
The plen oould nenerste a net profit of &, 5480 (C.V,. 5,99
per cont), The optimm lgvsl of activities were, ragi
on 1.05 hs, paddy on 0.301 ha, maize on 0,147 he, bestroot
ot 0a.295 ha, grapes oh 0.463 ha, sunarcene on 0.02%& ha,
foddar on 0.00178 ha and one sach of crosshred cow and
buffalo yieldings 430 ka end 47,5 kg reapectively for aale,
Apong the ather plans mot constdered auitﬁble ware plan 8
with gross mergin of R. 2390 (C.V.e 14,21 be:-canf), plan 9
with ts. 4178 (CeVe 17.23 per cent) snd plans 10 end 19
which oould esrn only nominal profits of . 705 and 757
with varigb1lity os high as 33,03 per cent snd 32.99 per

eent regpectively,
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fisdium Permers, uvho are a shade better of f than
the small category in regource cunerahip could attain a
net prafit of B, 23557 by vtilising their rosources aes
stipulated in plens 1 and 2, Plang 3 through €, which
envissged improved technolonicel faputs cnuld gonersts
. net profits of r-. 16705, 19253, 19672 and 21133 in that
aorder, Among which plean 6 wes preferrad. The activities
in plan € consisted of 16,1 gtl, regi for sgle after howe
car'xsumpticn from 2.124 he,; poddy on 0.189 ha in sach
season for household, 56.4 otl of markstable meize from
1.027 ha, carrot on 0,445 ha, mulborry on (1.240 hs to
feer (.664 units of cocoon, 1 erosshred cow (3500 ko/ysar}
and 0.294 ha of soobgbul, Tegted for {te risk efficient
operation under fodel 1I, plen 11 {(plan 6 fin Modal I)
could generata . 12407 {ﬁ.’d. 4,57 per cont) with omﬁe
ronllocetion of the resources. The sres under ragi,
naddy and maize would be 0.767 ha, 0,567 ha ond Q.66 ha.
The surplus maize for zole wunuld be rsducead fa J4.8 ntl.
So would he the esse uwith rulbarry on D.393 ha. for |
0.04967 units af cvcoen. UOgiry activity would ba of the
order of 1.52 units crossbred couw (3000 ko/year) pustained
by 04435 ha sonbabul and 0.00373 ha,. of jouar, bwut only
part of the surplus nilk {275 kn) would enter sgulngs
activity, the rest moving toc disposal acts_.t:ity far want

of higher prices.

The nat profit that could be sarned by implementing
the alternstive plens undar Model 11 wern, e 17202
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(Ce¥, 1.86 per cent) by plan 7, Be 3873 (C.V. 8.27 percent)
by plan 8, fi. 6429 (CuVe 20,72 porcent) by plan 9 and

f:. 10049 {C,V¥s 8,73 percent) by plen 10. Technological
aspects, low profits snd high varistion made these plan
slterngtives unsuitable for recommendation to medium

farmareg.

The large fermurs, despite their sironcest resource
bass amng pll farm situatione, wusre aperatﬁﬁgr gndar sub
optimnl conditicons. The rosource resllocation under
plang T and 2 would genarate o grosa margin of fi:, 52583
with borrouwed capital of ke 37160 and cropping intensity
of 155,43 per cant, Uith the gccent an ieproved techno-
loglcel inputs, plana 3,4 and 5-G081d visld net profit to
the tune of =, 38651, 63927 end 29163 ragpectively, whils
plan € with 172,03 per cent croppinn intensity could |
generate fz. 34083. 0On the basis of tha land and cepitel
coanstreints, plan 4 wss recommended to bg the best
alternative for large Farm group., The activitisg entering
thig plan usrg, one crosshroed cou, N,58% ha, unircrigetsd
iend for soobasbul, 0,281 ha, unirrigasted land for jouar,
De313 irricataed land for graen fodder, 4.73 ha unirrigated
land 1,6 ha irrigated land for ragl, Ced3? hag irricatad

land in each season for peddy and 2,78 ha for meize.

Uith the incorporation of risk slement in the plens
under fiodel II, the yhole gseanerio undaruant‘draatic
change and the gueceptibility of the pilang io variation in
terme of income uas brought Yo the fore. Plana 7 through

11 could yield arozs margin of the order of &, 43569
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(CoVe 1.54), e 26491 (CaVe 1497 parcent), Fe 20190
{C.V. 21.43Aperceﬂt], fre 31300 (Cale 4,93 percent) and
ne 47692 (C.V, 2,70 parcent) respectively. 'Judqed by
the axionm of maximum retupns yith mpinimem varistion

plan 10 und 11 yera Pound to be most beneficial and were

recomuented for lsrgs farmas

An ovarall viey of the Pour farm situgtiona and
their adeptability %to the optimum plans without conside-
ring rigk elament and yith the more logicsl appreoach of
incorporsting rigk revealed thset the merginsl and smell
farme are the moat vulnerahle to risk., The gharp
diffarences in the lpval of asctivities and qross margins
generated through optismum plans undsr fndel 1 and 11
besr tostimony tn this fact, The differoncos in the
rtecommended optimus plens under fModel I and 11 were
50455 per cent, 62.5 par cent, 41.3 pav cent and 28.75
per cent respectively for merginel, sﬂall; medium and

large ferme.

Shadou prices, wvhich are crueciel indicetors far
farm ploana, shoved the need for more ramuneratiQE prices
to put the farm entarprise on an aduvanced tochnological
Footing. The shadou ﬁrices of land ranged betueen
Fe S0D0 end 8000, amply demonstrates the vast scope of
henefita that can be aveiled by sll cateqtries of Parmers
by improving land productivity éihirrigatian and land
develapnent measurea. Because of the necesaity %o

demarcete land for fodder and the const of purchassd inputs,
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sroagbred gow milk had a higher shadou price than buffalo
milk except in plan 6. 1% varisd hetuwgen f:4 Z.71 to

e J3.01 per kg whereas for buffalo milk the range wuas

fsa 1a77 and 2,11 per kq. The hichest shadow price for

ragil uss ocbserved in rebi ot B. 19%9/qtl cbviously dus to
frri-ation end during the other two aseasons the minimm yss
ze 99/ntl. 1In the case of paddy, the ghadoy prices were
hicher during kharif and rsbi seasons, ranginng betyeen

fzs 252 and 318/gt] and the minimum of e 182/qtl in summer.
Whils maize had no hinhar shadouw price than the existing
level, soobahul and iouar extibited sxorbitantly high
prices of B. 138.56 and 221/gtl. Labour wes found to be
sirplus in all Parm situations hence indicating the scope

of utilising it in housshold Induntrics.

Tha resulis of the study conclusively proved thet
the adapiebllitv of improved technologv varv uith the
typa pf the farm in the atudy area. The:é uas np evidence
to sugnest that dairyin: uith crossbred cous es advanced
technolony is size-nsutral. The inefficiency of the
margingl and smell farms to withatand visk ag revepled
by risk efficient nptimun plans shoys thot land jg the
unigue and bianegt ennstrgint &n snhancinn the income of
these tun farm situations sven with impfnued technological
inputs. The conclusion is Ffurther strengbthened by the
inability of those Farma to sbsurb creadit even after
asauming its unlimited pveilsbility, To have risk
afficient production frontier under improved technoluogy,

land, rather thon ceplital in the prire input. The
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exercise on opportunity tost revealed that thare s
{mmenng scopa for increasing ite productivity, Twus,
sgsuming the difficult pulicy feplicstions of increasing
lond aveilability &n ths marginal and amell groups, the
practicel measure would b to incresse the productivity
off the gvailable land by providing irrigetion snd other
land development faniliities. To muke milk production

by crossbred cowus profiteble, provision of subgidised or
chesn foed fnpute thak moot minimum nutritionsl recuire-
mants would go a lon yay, Thus, devalopment of fodder
farme znd rationinsg of foddor to the smell land ouners
undertaking deirying could help enhonce milk production
tn banefit both producers and consumars. The medium and
latge farms, o the sther hand, could remackably 1ncrm§sé
thelir profit srospects by adopting the stipulated rigk
af?iaiaﬁthnptiwum plang. The study 'wving conducted in
the contoxt of dey land fFarming with divarée anterprisce
like foodecrops, czsh crope, daityine end silkeyorm
rearingy the resulis sould be applicahle ta similsr arees

with sfnlilar cvltural proctices,

The study sufPers from gome limitatinng, mniﬁly,
due to the resource constraints experionced by the
tnveatigator, Firetly, in formilating fha’risk neutral
and rlsk afficient optinmum plans, the esetivitics included
were vniformly applied o ali farm situptiong irrespactive
of the innate and unguantifighls but cbvicus differences

ameng tham, The aetivitise for di?farant‘farm gituations
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could have been deviged in tune with their resource
pogitian snd soclo~uconomic standinn. Secondly, marketing
of croschred and other cettle, uidely practised in tho
atudy ares uwss excluded from the plans with fmproved
tachnology bacause of the amphasis on ailk production.
Inclusion of catile marketing could have tolelly changed

the scenerio of doiry enierprioe from what ues observed

in the resylts. Thirdly, the price of milk considered

in the gtudy uasg that at ths axisting isvel, assusmpiion

of mores incentive nrice zould heve tgken ailk production
tn 2 hicher plans sg revoaled by shadow prices, In

other words, veriable price programming could shwu milk
prnﬁﬁatian g8t difforont price 1euﬁls. The fourth
limitation aof thg study is the sgsunmption of risk aversion
by Ffarmerse. Thus risk e??icient optime were workesd ﬁut
Por minimum varistion vhils incoTporetion of maximim
variation coul”? ha e exhibited gsituatinn nf the risk
tgkers in g baetter yay. Finally, activities like pigpery,
gheep, nost and poultry vhich supplesent the lnconme of
farmers oo well as improve the ecconomin visbility of the
farm buginess vere not incorperated aas nouerity of relichle

dats poged n formideble pproblem,
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APPENDIX 1

Porformance of Bovine Population in Sample aree of 8Qangalare
district « Rurel ares slone

Name of the Taluk Lrogebred souw Logel cou . | Buffalo
Per doy [Milking Totn} Fer day Milkina Totel Por day ®Milking Total
nilk doyes yield milk days vield wilk day 8 yigld
- yleld ' vield yleld
kg kg kg - kg kg : kg
Bangalore South 4,53 2B6 1304 2,78 248 682 °  J.54 227 804
(53) (31) (13)
Sangsloras Narth 547 320 1750 3.41 303 1033 3.05 155 A73
(52) (12) (9)
Anekal 5,99 298 1767 2.83 249 705 243 241 554
(41) (18) (11)
Ho sakote 713 275 1961 2486 2473 695 2427 232 527
{53) (12} (37)
Channapatna 4,351 253 1096 2462 . 1¢eo 521 2439 240 574
(10) (49) (20) .
famnagaraw 7422 273 197 2,12 . 209 443 2,82 260 733
(23) . (10) (22) '
Oevenahelli 6494 267 1653 0485 218 403 1.97 234 458
. (73) | (8) (313
Doddeballapusr 61 257 1568 2,84 223 633 2,76 256 07
{61) (3a) (62)

Figbrﬁs in perént%egig indicate the number of ohaorvations.



ARPENDTIX ~ II

Naoe of Codg Ro, in Nomes af selectad
Taluk the mop vitlapns
1 Attibele
2 Repsagarn
Angkal 3 Halagas
4 Hgbbagodi
S Indglsbala
6 Nandagudi
a8 Kantnur
9 HeS, Haglli
10 Hirendchalll
11 Chokicasandra
12 Vijayapura
13 Yalavahalll
) 1} Chikkanhalll
Davanshellt 1 Purs
) ] Doaddes ans
17 Bagalur
10 HeNe Halll
19 Vulis Py a
20 Bydrghalll
2% Melokote
22 Marshellt
23 Kantane Kunta
Doddebellapure 20 Veddurehelit
as Kodegahslll -
26 Nagasandra
27 Madhur s
28 KeKe Palys
25 Hgnabe
13} fundasgndre '
31 Shirivera



11

Kameg of aplected

Neme of Cade No.in
Taluk the wep villages
32 Heoagorghatts
33 Cuddshalltl
g:g%‘:l“‘ 34 Seurasantre
35 Bytha
35 Avaglahalli
37 Sunjor
38 funekola
Bangelare 39 Tedhershalli
South 40 B.N. Pura
49 inmedahalll
a2 Nageeandra
43 Laxni Pura
Rmﬁagﬂ a a4 Konta gel
45 finna halll
46 Gungare halll .
47 Kodi purs
48 Bunkunda
Channgpetns 49 ngaralaj.z.!
50 Koomgnelalll
51 Rampura




APPERDIX « IIY

Distribution of different breeds/Species of
Adult Oairy Animsis

{Percontagen)
Type of Bread/ ateo f Fares
Species of Rarginal Small Medivn Large
aninales Para farn farm farm
A) LCrossbred cous
i, Holstein 25,90 20,65 23,50 24,00
Freision
CTo8 une
i1, Red Daneg 4.00 4,72 S.70 7.70
crosses
$£41. Jdersay 41270 Q.70 6440 770
o sang
iv, Miscalla- B8.30 4.48 750 11.50
Nnaoues
crosgﬂ
8) tLocal cous 25 .90 38,80 2,50 20,20
{Halltksr breed)
c) Buffaloes 23.20 21 .89 28,68 28 .50
Praportion of ' ‘
srosgbred to 50,90 39..3% 41,90 50,09

total




APPENDIX - TV

Proportions of Jdif forent ingrﬂim of concentrate mixture
and {ts price

Marginal farm

Maonths ENC ue Husk Fead Ries bran Cotton mead Dthers F: Liem,
. g
July 20,79 2119 4,35 7.84 45 .69 - 0.45 (.88
Auguet $2433 28 485 623 G469 45 8 - - D485
Soptembar 17.87 21418 2ot G.87 40 +65 - - .78
Octobaer 14.78 2240 S.13 13.89 43 51 - - 287
Noyanbiery 12452 31412 4440 9.69 42,27 ~ - 0.79
Dgoanb er 10,79 3182 be86 0.84 43,2 - - 0.90
Janugry 13,28 24,27 L Py 10.09 44 474 - - DJB8
FoliRua Ty . 1407 21 48 2490 843 54,66 De70 1292 0,84
Rarch 15.88 23,92 B.23 4,82 51.20 158 - .08
April 1277 22477 1,36 5.69 . $3.86 1443 192  ©.86
Py 17 .60 25445 3,67 % %236 Q.96 - D.828
June 14430 1497 2482 687 63.158 T8 . B.80
2
Raan 13,80 24,13 4,19 7.:97 49,08 0,47 {36 O.84
Ve 21,08 19,40 34,85 32,63 12,8 - -  5.8%




Proportisn of different ingradients of concentrate mixture
and its pricea

APPENDIX = IVn

Small ferm
——— B A iy - i - - N e
Monthe tNg uB Husk Fead Rice brsn Cotten Dthors Ppfica/
saed kgs fee
July 1 716 20,33 4, 55 Te22 51,24 - Q.27 1 Py 4
ﬂuguit 1? .55 21 -55 1 .5 2 B .m 51 Qﬁg 9064
Septanber 14,98 27,20 1.8% Be2 51 .M 0.64
October 14,46 26.10 1465 8.09 54.9G 8,45 0.62
Novaerber 1161 29 .85 3,09 6«11 48 .29 D35 0466
Oacanrhar 14,99 2736 444 $.02 47,14 0.28 G.68
January 18,73 2518 3.04 7468 474,19 0.69
Fabruary 19,31 22:54 332 4,32 49,91 Ba72
March 3 .m 2144 2,85 4.8 49 .86 8.78
April $7.35 20,24 4,1% ] c‘llé 45,16 D69
May 1788 26,33 2+39 4,34 50,39 070
June 16.11 19.97 1.81 _ 4,4 57.91 8.84
Mean 168.5Y 24478 2.7 5.66 08,12 D492 0.68
C.U I 14068 14.94 35.3? 29.72 5053 5-‘9




APDENCIX - IVh

Proportion of diffarent ingrediente of congontrate mixture
snd 1ts prioe

Medium Farm
Monthe GNE We Husk Fond Rice Dthars Tota} Price/kg
' bran
July 20,99 32412 237 " 24 29.00 4.28 400 0,88
Augyst 17.35 27.78 2419 P84 49,46 1.88 0.80
Sgptamher 16,83 3044 2408 9.4 AG.0D 1048 0,7
Ootober 15,36 3343 3.5 783 40,13 .17
November 18,78 35.39 4,02 10,93 33.8 1.48 0.80
Decenker 14,74  39.67 68 2.8  34.® 0.80
Jenugry 16027 35,43 4,95 Te75 35.6 1.3 D.88
Fgbruary 2082 WM 4,24 B.64 33,39 18 G.86
Margh 1977 28435 8417 5.18 3_4 o83 17 .88
Aprid 19.93 20,47 0,79 S5 34T 2.9 0,84
May 18,47 27,43 6422 7,88 . 3689 344 0,81
June 16,45 25.20 5.4 707 42,68 3.2 6,96
Mean © 1785 31.28 458 8455 . 36,42 1.82 0484

ColVe ' 3249 12.66 45,65 30.2 1158 1181




Prapartion of different ingredisnte uf concentrate

APPEND IX=] U

nixture and 1%e price

Large Fepm

Months GNE we Husk  Fesd . Rice bron Othara  Total  Ppice/ky
N1y 17.97 26 143 27.45 28,68 208 100 0.94
August 5.9 20030 D28 12,34 34,02 3412 0,89
Septenber 24,17 30,06 1,02 20,88 20,78 F3412 0,94
Optober 1315 2940%  DyB2 15,48 38,45 3,12 0404
Rovember 15462 30,51 3.3 20,32  27.12 2454 . 0,91
Dacembar 16467 32425 4011 23419 20,65 3.93 0496
January 45 .06 35.05 8429 18469 NN 3492 0.93
February  17.02 33 3e86  11.78 30,59 2485 0499
Merch W33 2TA 457 1553  29.32 2485 1.00
April 21,63 20446 352  13.98  78.64 3437 8,96
Ray 1891 30,35 2485 8483  37.49 JeB7 8490
June 19.24 3153 14453 8,74 33,83 T8 0492
Masn V8.8 30,25 2.8 15,93 29.26 2495 0,93
" eV 2044 14.59 6549 34,35 20,7 1.89




APPERDBIX « ¥

thportunity eost of fesds snd fodders uhiah
ars in aun-plan

Nawg of fodder/ Prioufka, int.
fhogion "°9 " At the time At uhich feed ulll be
of study incivdesd tn the plan
1 I1
Nmitr 0.09 0,05 ) 0,04
Miscallgnecus
grass 8.06 5,32 8,02
Ragt streu B.23 Q.10 .12
Paddy stoes 8,17 . G.08 812
Rice bean O.40 ﬁ.za G.15
WVhoat bren 4.44 057 G.16
Cram husk 1.45 0,09 0,12
GNEC “ 1,50 - 0.04

Feed 1419 1414 1.01




APPENDIX = VI

Shadou prices of Hutrisnts and fosd constraints

Namo of Nutrient/Faed Shadow price
Blan 1 Pran 11
Dey natier 0.9 D13
Digastible Crude Protein 3.63 -
Retabolizeble Energy - -
Calciun - -
Phoesphorous - 3ot

Hulbntz_'v D.05 -




APRENDIX - VI

Praportion of Psrmers taken preventive end curative
moesurss for pilch snimals

S - i
Type of farm Percantage nf farmors taken a:mtian againat Not token Persentage

_ dianganse 14 — any pre- farmers
Tinder Anthfax Blaok Bruce- foot and venbtive tuken cura-
pest quarter lloois mouth esagure tive
maasures
ﬁargiﬂal 11.76 - 723.53 2.4 29 o841 32.35 37.04
Smlll 15 38 - 19 023 L ' 32477 34 .62 57 .50
Medium B.77 16T 15,79 B 26 14,26 54,38 32.85
Large T+49 3.7 37.04 3.70 32.33 14 .01 86,25

Gverell 11,59 100 21.58 2.68 2670 37.24 45 .68




APDENDIX « VIX(a)

Activities code

1.1 Crossbred cou Type 1
P1.2 Crossbred cow Type 2
143 Crossbred Urv cou
P1.4 Crosshred hgifer

P2,1 Haliksr cow Type I
P2.2 Hallikar couw Typa 11
P2.3 Hallikar cou dry
P2.4 © Hallfkar hoeifer

P31 Buffglo Tyne I
P3,2 Buffalo Type 1
£3.27 Buffplo dry

P3.,4 Buffalo heifer

P4,1 Couw milk ssls {during khori? seoson)
P4,2  Cou nilk esie {during rebf seeson)
P4e.3 Cou milk sale {(during suwmer season)

F5.4 DJucFaln nilk gale {(during Wharif wgscn}
PS5.2 Buffalo ailk sale {durinn rebi sosson)
5.3 BSuffalo nilk sals {(durim summer senson)

PGet Ragf local varisty - unirrigated land « kharif sesson
PG,2 Ragi fmproved varisty ~ unirrinstied land-kharif aeason
V6,3 Regi imnroved variety - Irrigsted land - kharif segson

P6a4 Ragi, local variety with jouwsr & averasi - Unirrigated
land -~ kharif sosgson

P65 Ragi, improved varisby with jounr & gvaral - Un irrigatad
kharif aseason

P66 PRagi improved variety-irrigated lsnd-rdal gesson
PE.7 fagi imoroverd variety-irrigoted lendeguimner aeglon.

PYal Paddy locgl variely ~ Kharif aceson
P72 Paddy isproved varisty - kharif soogon
P7«3 DBoaddy improved -« rgbi sesson

P7.4 Paddy imrovet « sumsey sosson



i3

PBa1 Croundnut - Kharif unirrigated
PRe2 Groundnute sumter Srrigeted

PO Foizeo « kKharif
PG,2 Talze = pabi

P48.4 Harsogrom - unirrigeted - kherif
P48.2 Jousr - unirriggted - kharif

P42.4 Tomotn - kherif season
P22 Tomote - robi sspson

P135.1 Carrot -~ khatif
P13+2 Carrot -~ summer

P1d Brinjal = kharif
PqB HSgetroot « kharpif
P45.,4 CEeansg - kharif

716 Chilli - rabi

re7 Potato -« rebi

P18 Grapes

P4g Sugarcang

P20.1 OCroen fodder ~ irrigated
P20.2 Soobabul -~ unirrigated
P21 flulberry - irrigated

P22 Cucuymber - sunneT

P23+ Hired lebour - period I
£23,2 Hired labour - Period Il
#2343 Hired lsbour = period 1II
P23,4 Hired labour - pariod IV
P23,5 Hired labour - pgricd V
P23.6 Hired labour ~ pepriod VI

P24.1 Mired bullock lagbour - period 1
P24,2 Hired bullock lsbour « pepiad 111
2443 Hired bullock lsbour - papriod V

P25.,1 Canitsl borrmowing = kharif
P25,2 Cgpital barrouing - rabi
PZ%.3 Copital borrouing  sumper



P26

12741
P27.2
P27+3

P28.1
P28a2
92313

72941
29,2

73041
P30.2
P33

P31.1
P31,2
P3143

P32, %
F32.2
D3R,3

B35 W1
P332
P33.3

P34.1
P34,2
N34,3

P35.1
to
35.11

iis

Purchase of ragi atrou

Sale of ragi - kharif season
Sale nf ragi - rebi season
Salo of ragl ~ summer season

Sale of paddy = kharif seasnn
%ale of paddy - rabl season
Sale of paddy - summer season

Sele of oaize - khorlf season
Sale of matize - vl season

Furchase of ragl - Kharif seeson
Purchasc of rani -~ rabi sesson
Pyrchase of ragl - summsr scason

Purchage of paddy - kharif season
fyrchese of paddy - rabi sesson
Purchese of paddy ~ summor sesson

Furchaseof milk - kharif scason
Purchase of milk - rabi goason
Tyrohiase of milk « summer seoagon

Tranafor activity - kharif to rabi
Tranafer asctivity « rgbi to suimer
Transfor activity - summer to farn incowme

Cncoon variety « small
Cocoan variety - medium
Cocoon variety - large

flegative Dgviation from trend uvelue,



APPENDIX » UIT(b}

Conagtraints coda

1.1 Land Srrigated - kharif (hectave)
142  lLand unirrigated - kharif (hectars)
1.3 lend irrigated - rabi (hectare)

14 lond irpingted - sumner (hootare)

2.1 Family labour pertod 1 (man dayn)
2.7 . Family labour pericd 2 {(men days)
2,3 Facily lzbour perisd 3 (man doys)
2.4  fomily labour poriod 4 (mon doys)
2.5 Fomily lebour period.S5 (men days)
2.6 Family labour period & (man days)

=AM D D B M NN N m

K2 | Buliock lshour period % {pair doys)
3.2 Bulldck lshaur perjod 2 (poir days)
3.3 Bullock labour period 3 {pair days)
3.4 Bullack lsbour pericdd(pair doya)

3.5 Bullack lsbour pericd 5 {pair days)
3«6 Bullpek labour poricd ¢ (psfr days)

4,1 Conitel - kharif {rupccs)
442 Copitsl -~ rebi (rupeea)
4.3 Capital = summoer (rupcos)

Space for livestock (squars metrs)

Gat Green fodder minisum reauirspmont
642 Rpgni gtrau minimum requirement
6.3 Paddy gtrav ainimm reguirament
Gob Flaize khadibi minimus requirsmant

7e?  Dow milk - khopif minioue requiroment
7«2 Cfouw milk « rabi minicaim recuirement
73 Cow milk ~ gummer weinimwn requiroment

N DN NI IDIDRDOD OSSN oS MM Do®mom
L

B4 Buffalo milk - kharif minimum renuirement
ReZ Buffaolo milk - rabi minimum requircoent
fle3 Dyffalo wilk - guymeer ninimos roguirsment

bt 1

R 0.1 FRpgl - kherif minimm recviremont
9,2 Hogi - rebi minimum recuirement
9,37 FfHagi - gummey minfeus reguirement



R 18.1
R 10,2
R 10.3

R 111
R 1142

n 42
43

132

faddy - kharif minimua g'aquiremant;
Raddy - rebi aintmue requirement
Paddy - gummer mininum requiremant

Moize - kharif nminimun requirenent
Faize - rehi niniomus recuiroment

Hurbigr of cobus

Mumbher of buffalnoga
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APPENDIX -~ X

Annual reinfall in aanga§ara District
(19621970

Yosr Reinfall
(mm)
1969 914
1970 984
197 %1
192 048
1973 1048
1974 9'15
1975 1375
1976 674
1977 1069
197 942
1979 o83
Rveraga | 9576
Coafficient of S0..04

variastion




