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The cropping pat- An Ketela state, in comparison w i t h  

the gerreral pttern aQ arogping for the cxmntry as a wilclle,  

exhibits @harp differences, k W l s  s o m e  of the major a l l  ZnUa 

crops l i k e  wheat, barley,  bajra 3nd mdza izre not: grown in the 

state, fanners of Kexda cultivate a varieky ok ero,+s rarely 

found in other parks of the country. This dU.stinct2on ccw 

clearly be bmught out by refering the s t a t i s u c s  on the 

wree under g r i n ~ i - ; ~ ~ , l  crops in TnQin, jnd We nrea uncmr t k i  

sene crops Pn K e t r a L a .  f n  the yeis 1982-'83, 93  per cent o f  the 

gross cropped area in the country was ccrllactively under 

cereels, d l l e t a ,  puls~s, groun&u+, o i l  seeds, sugarcttr-e, 

cot-n snd jute, the! corresponding figure for  the sta te  bein(: 

only 30 per cent. The cr;mWewt bcacomes c % e m x ,  iZ rice, which 

occupied 22 per cent oi t h e  i;mss cropped. are3 riE the Witntry 

and 27 >ex cent of ekt. gross ~ 1 7 g i v d  area 02 the state c'turin~j 

9902-'03, is exclrrded. Thus while area unres principa1 cross 

sxcludny rice at the national level was 73 -gtr ecnt og t h e  

gross czo~j; & area, the same cro;-er cover& only three per cent 

oi $kt@ -3ross cropped areu of Melcala state dtzrin9 1982~~1~3. 

The croppin<, paktcrn in Kerala is dominet& 3)y a iliffi rent 

set of crops which are not w i d e l y  found in ot.+cr parts of Endfa. 

In 1982-'$3, 5Q per cent  of tho gmss  cropped area cf +ha s t a t e  

was collectively under a set c f  crops wUch included tapioca, 

banana, coconut, areemut, pepper, rubber, ginger, czmhmorn, 

tea, coffee, cashew and laane of these CYO;-~S ar;p~a.r as 



principal crops at *e nationel level. Tfnase cro;~s, mst oe 

then perrsrmjlals, are rased Sn %he garden lands and dry &adz; 

of the estate. ace Wuh ocmpAed 23 per cent of the gross 

cmpp& sureraduring 1982-'83 i e  r&s& in %he wet lands, 

variously during ehe thme aeeasons in an year. %re 1s 

yrowfng tandmcy tm m v e r t  w e t  lmdls in- garden ladre 

wherever physically ,m@sible, whdch points to the detlinin:, 

imprtmce of ff eld crops, peuFtfcu&arly rice, Rubber, ceurdamom, 

tee and coffee are plantation cmps r a i a d  on Large scale, 

mostly in the M l l y  tract8 of the state. Cashew is found I n  

the ,poorer soils mFnfnXy in Cammore, Ndap::uram and &alcjhat 

districts * Coconut, arecanut, tapioca, btm~ma, _pepper w.d. 

cocoa are raised b t h  as pure crops arid as a mixture, as f a  

the common practice, on the inn&retb&e homestead. fanas in the 

state. 

Eesfdes the cropping pesW~?m, the avcragc s i ze  of ho3.ding 

offers anokber point of contrast Psatmren the agricultural 

sectors at the national =and state level. Zn P976-'77, the 

avererga size oE holcling in the state was 0.49 hectare, while 

the a l l  ,ndia avera9e WBS 2.00 hectares. 2urinJ t11c sane year, 

the :.ercentage of  arose area emf %td by small smiu' marginal 

fwacsrs to the cfmss area werated by najor size clmaes stuod 

at 62  per cent and 24 l y e r  cent at the state a d  nstianal  levels 

re~pec t ive l~~ ,  

In view of these dist inct  fceaettur@s ak tihe etatea's agrf cultwe, 



maitpp~res, both at the Earn level and the regionel level, to 

increase p ~ o f i t a b i l i t y  of fams, n W  to Zse desbgned speci- 

fically w i t h  these peculiarltlas in tnina, A t  "che fm level, 

apart from the adoptjDsn of sound mrulagemnt practices and 

amp tanding, the choice of erog Gonrbination snd the optimal 

use of vw&ous resources, determfnes to a considerable extent 

the pmfitabf l i t y  of indivibural f f resoweces including 

land are being wed scab-opthnally, readjustments i n  the 

existing croppin& pattern zmd rcserource use may be necessary 

fox increasing f m  income, Sncfueioa of dairy cnterpris~s, 

which does not corZpY3ete for land to any sf:$%ificant extciit, 

hes ;:teen ubaseroed ta increase farm income. Xn s ~ i i i t i o n  there 

is tfie fact that fenn labour i s  wcowbng a relatively scarce 

and ces+ky input. O p t i m a l  distribution af such ecarce 

for irnpmvf ny i t a b i l i t y  of the E m t .  

Evolving such su;lt&le cn,p combinations Eor aifferent 

fann sf tuations in Kerala, however, pose d3.f ferent problms, 

'ibese are directly related to the peculiar cmp;3ing pattern 

found in the state, with the predarnlnmce of ;-lerennial cmps 

a d  m i a  cultivatian mostly in e e  garden lands. Although 

many studies have attempted optimisa~on of seasonal crop 

ccmbinations w i t h  anc3 without  integration w i t h  livestcrck, 

studies re1at .n .  to ente-ri se sonrbinations on + p x ~ ~ e n  L mds, 

and thet too under the cropping cxmd.itlsn of Kerda are scanty. 



It would, Oherefore, a p p w  wmwhile to study the various 

m e t i n g  crop -ad livesWdk ccmbinaticm dsmd fn the s t a t e  

md to dwelap optimal csc6spomic plans for broad cateyories 

of kalc-itn,s which wuld help igcmaae their value groc?uctSvfty. 

Thes study is thercshore, espectmd to t h r o w  l i g h t  on asl erea 

hitherto &ass q l 6 m d  rsnd help in better mderr8tandfng of the 

ptent%aPs fox fncl~lerasing E m  px~fXtability m6. incame, The 

spcifPe abjectrivers of the study may be 1ist:ed ns Eo1L~ws:- 

I. To understend kite exiating pettern of c m p  mixes w i t h  

or without  livestock c~nterpfises in the study area. 

2, l'o understand the extent rind intznsaty o l  use sf rttsol-?rces 

on the major categories oE holdings. 

3, Ta ident i fy  4258 major anstlrztFLtt~ in the pmQuction 

pmcarss . 
4, Xu, drsvetlap optimum 2ann plms for major cs~gorief; of 

holdings f o r  e f f b c i e n t  use of resources to increase fzm 

income, 

The study is pr@sc~)nt& Pn five chapi:ers including 

introkuctAon, In the eearnd &ajp-&es, a review of l i terature 

relevant to the study ks  givenr The rn~tcrialrts and methods of 

the study ate  discuaarii in chapter three. Chepter four contains 

the results and discussf on stld the mt;hods end. Einc:ings are 

sumarised in t h ~  f i f W  chapter. 



Review of Literature 



The literature relevant to the study are presented In 

tMs chapter under three sect ions .  SR the first section 

stuafes of an introgtwtory ns tun?  a m  discussed, Sgctkan two 

contains review of s t u d i e ~  opt;imfzat&on a t  the farm level, 

F i n ~ l l y ,  rstuaies a t  the m~ionfil and n ~ t i o n a l  level are 

presented i n  the third section,  

Revbwing literature an the usre of  opUmiaation m ~ o d h ;  

in agricultural economics, nay and Sp~axlfng (1977) found t h a t  

the principle dates back ta 1826 w i t h  the cmnce:>t of gain and 

loss st the rnargixa developed by V m  Tunan, who used it "to 

develop a theory ai relative ccarnm&c value anti spatial 

diversity in the use o f  land, lakmw a d  capitalw. 

ctne of tkie earliest t m l a  o f  optimizatfon, s t A P f .  i n  voi,i~e 

is bud~eti:!~. I3ildljetin.j as .ei mana~ment -02 using a bala;~cedi 

bleno of analytical reamin, 2nd careful -girical obaer- 

States durirr~ @re first quarter of this century, In its m,ct 

developed form, budgeen<, hc7s aremad as an - 
me.xplicAt axi thmatic  procedure for obtaining 

qproximste ag+zims OF simpla? canbstsained opt;fm;lzr;tkrsn 
problems pyld for exploring the broedef implications 
at %he regional and national levels of econonfc 
hehavAour i n  xesponse ta changing ecano~Ac mnCiitior.ts 
a d  p X , b c y  cantmls"- 

Day and spat l ing  (1933). 



A t  khe dero lantasl, farm budgetknc~, accordin,,; to 30hl a d  

KaL>w: (1973) is essw~tAally "a methoe of' analysing plizns for 

t;ha use of agricultural resources at tine comlc.na of the decision 

makeru. Idhile a fmt budget may be prepexred merely to cov,sre 

the cast a d  re tms  result ing Erom the? adoption of a new 

mthod., ar the use of new &-+i;.3wentr it may a l s o  Lc used, 

accordin-, to Yany CI.965,. to detenninn the pmspective expenses 

and income ;~7lesult9r~, Esm a ccan~leta chznye i n  t h e  choice and 

mnrl=inatAlrzn sf farm entsqrisees and a umplcrte reallocation of- 

f a m  resources. 

kccsr@ifnL to Day ari6 Sparling, bud$,etinr;. errs may be said 

ta have ssacnei; its cub&n ticm In 5951, w i t h  the i n t r f+duc t i on  

02 nadem sptincisrs%icjn methuds mat year. In 1951, irifdrc Ul 

;ind ;miter came rr:! x i t h  riz first s2eciEic akplicet.&on ok 

nlodcrn  o;)timi%stian to agriculture 1 @con~ffc"ijlf~'~', CiZroli~h t h ~  ir 

study an the  choicc af a crq; rotatian 21.m. 'Fkis w s foll~wed 

by a seri@s of studies dealin9 w i t h  various a q e c t s  antz s. ecific 

cases oE the application af ogtanrfastion techniqaca in 

agb-icu;ki;urcfi, man11 i i i  +&.e Gnited S t z t e ~ ,  

Xn :any # I B  (1953) gaper cm applications of i-cixkvity analysis 

in agricultural ecsncamf.cs, he ouUined four &Afferent t e c h n i c p a  

far analysf ng .Uzc sitxiation t:here, the adminesixator of a given 

bundle of reeourees m a t  6ecide what the prapr m b i n ;  ti on of 

these rcasaurce inputs should be, m C  w h a t  bundle of pr0~5c;:~cta he 

should produce in order to rnaxtmtste rncmey grsfit. These 



fnclud4jd (1) use of budgets, (2)  metht.rnatica1 estimation of the 

cmplei--s .iroduction fvlctlcbns, east functions :ad revenue 

functions, (31 estimation of iistopzuduct contours fr~r :.articular 

segmntsr of the surface to which releative ,>rice l ines  may be 

s : . p l i c d  to determine t h e  o?tlmm caanbaln6,tion and (4 )  use of 

act iv i ty  zinabysis to select tha B e s t  comb5natAon, 

Swanson and Fox (1954) m a d e  a comparative s t u 6 y  af 

conventionzl budgeking and acav i ty  aaalyais as tools for 

selecting mst pw~fi .ta ,le :as a particular farn s i t u z t i o n ,  

a d  concl?sded th t. the latter :3rovicl~s a more? g o w e s f r ; l  tcchni-ae  

by increasin:, t h e  ranye of I.ltemative ,=Jlc3as kt1 f; might r. ,cti- 

, 
tally be ccnsidered. 

Heady (1954) 63.scusseu various opportmd.%des for using 

linear pragramming techniq.m, and gave simple presl-ntaaon of 

omputations1 tech$(-?lea witkt  q i r i c a A  examples, 

McCrokle (1955) made a detailea comparative study of 

linear program-:dng with marginal analysis &nd budgeting 

pmccdurea, Pie founts that* tIie technique c0ulc5 ise ap:jlied 

succes~fullp to foux t y y s  ,..L ~~mbfems namrhy (1) cost mdni- 

mizatfon in producing a ylven output, (2)  rcsaource allacetion 

among al t sms~ve  linela of proc5uct;lon, (3)  detemdnatian sf 

optimum lave1 oi: factor in;.ut cmd (4)  opt imaan resource use 

t h ~ c > u ~ h  t i m e ,  tnd e.-lections of alternetive programer Eor 

resource development. 



In cxte of the esaSlleat exparsitAons an &inear pmgrsming 

techni~~ue in  India, Chakrrjbarthi (1958) ~ ~ S C U E I S ~  and %Plus- 

trrated w i t h  examples the usefulnes~ of this technique in 

various spheres of the economy like (i; cast  rmtnirr3zat2on f n 

Warispartiftion, (ii) the diet  problem ant3 (Liif r,roblcns of 

ptof i t  rna&misalAon f n agtrf culture. 

Swiansan 61961), af ter  studying the pracacal application 

of lltnear g r o g r d n s d  in agrfcuJltual p~0ducti0n4 concluded 

that the opsrertional advantage of linear g r o g z d n g  sves 

Waditiorin1 marginal analysis in total  f a m  planning s t e ~ z  

c h i e f l y  fmrr; the fact t h t - t  its data re drements mre clor-el2 

corres:mnd to the. kind., of i n foma t i cn  usually cvail&le for 

galannirt~ 

2etcsrson (1955) presented a pmgram4ng model i n  which the 

livestock enterprise and crop rotRttAon are selected sirnul- 

taneoualy. Using We technique, he mexim&sed the returns t=c 

labowc, capital and menagemr-nt by an appropriate contbinatir~n of 

the livesbock enter'priaes a d  c m p  rotation on a 24L acre fm. 

I n  his  study S'ssai (1960) sought to maximize E m 1 1  business 

incone under t h e  constraints of land, capital and labour on 

each of four farms ~ ~ C L % M  as a sub-simple fron 960 Earns in the 

erstwhile Bombay state. 



Dhundyel (1960) s t w e  the q@licatioh sf Earn mana:jerl?ent 

principle# i n  plmuliny and bud~eting f.cr eight holanys in the 

Keilyanpur extension block in Kanpur diatriet. 1% iom& Qrat 

p r a y ~ a r n d n ~ ~  led to a crop plan which increased the net i n e m  

of a farmr and also provided oBdi-k3.on;$l oppztmity for employ- 

ment to the fnmily l&mur througtj the intenasity oE culture a d  

greater volume of: farm business. 

icahlon iind Johl (1962a) -raked the gmtmt ia l i ty  af budgeting 

Eand linear pmgranvrulny by analypiny s p c i d i c  farm s i t u ~ t i o n s  in 

the JoBUrar vi.lleye a£ Ludhim%& kUstrict in Furrjab, 2% problem 

consisted sf nine @nteqslrees w & t h  16 oortllstEaints. The tota l  

returns to Eixed resources est%m%ed through programring was 

2 ~ ~ 6 , 9 5 1 . 2 1  a s  c x m p m d  to ha.6,166.94 %atimatcd thzurugh 

budgetint;, 

14alya (1962) prepared optima3 plane fo r  two seasonr w i t h  

f ive and four cm;-- cetivities respectively for a fam in 

Vadmalapur~m villcyc of Ramana%hagurm &strict, Tarnil iuaou, 

I n  bath the seasons, w i t h  the xeslultiny reorrjanie& crropdx, 

net incme was found tm increase significantly. 

Tne major objective oE a rstudy by Kahlon and Johl i1962bj 

was to find t h ~  mst grotiteble rotation system t h s t  allowed 

for com?lmentsr,- r e l a t i ~ n s h b ~ s ,  The optimum solution was 

found in a con?=\inetkon ot sotat&ons rather than a particular 

rotatior!, 



s&ai and Jo?il (l967) estimated the optimum contbinntim 

of difEerrent vegetable cmps QQ a8 tQ I ~ ~ ~ I P & Z B  the I C C ~ U F R S  

to Efmc% Earn resources and to work out the ~femclnef. value 

pmciucts of di f ferent  f a m  rerawre: s. I'he optArnal rotzt$*ons 

included potato, tomato, cauZiflower and cabbage as vegetable 

enterprises. tm &e wh;-rlc it was Eound that vecjatahls 

cultivation was risky and reclra;ir& heavy capital. 

S irchi  a d  G a g w a r  (196%) worked out optimal i ~ l~ner  under 

df f f erent  situations-with bnd w i t b u t  capital restriction~s, 

reo~anization w;CEh and without inclusion ot vegetable ~ n d  

d d r y  @ n t e r p t i s e s ,  and under cctnditfons cf existin$; arad 

improved technology-Cesr sclcc%ed fnms  i n  the : anj'fiawala 

S l o e  of the t'nion TehritQr;. oZ LTelhf. The results oL various 

optimal plans indica-d a substantial potentiality far 

incrca::ing net returns fnm the fams under ;)roper c&Llocati~n 

of resources. Inelusion of wagetable crops in a-d-ans cloncg w i t h  

unrestricted borrow@ capftal stepped up the e m .  ne4: returns 

on a l l  s izes  of E m s  but more on m4.1 farms, 

f;HZeiwan and Jahl 61969) i r r  tiheir study conducted with  the 

twkn objatctives 0% locating rhs price of m$.lk at whfs'rs daisy 

entsrprlzse would atark paying Sn cmmperip9on w i t h  crop c u l t i -  

vatian and f ind in ,  the levels of dairy enterprise f n the 

production progrmc of the Eantwtre at Gdffsrent level-  of 

rrrilk price, found t ha t  a price af Rs6~3,77 per litre at 196&'65 

relative price level was the minimum price ess:-ntPr:f. tm 



incsr930ra%e d a r y  activity in a e  farmers productdon p l e n ~ .  

after a case study of the production patt~~rns in the 

iJnion Territory of Delhi, Guglcmi aid Siroh$ (1972) cconcluded 

that dairy enterprise was profitable and could 'be included as  

a complementary entoq:risc along with crops to increase Earn  

income, 

Arora and rrrserad (19723 der~raloped optimum models for small, 

rrnsddum and large Eams under two situations of exist inu 

eechnology w i t h  andl without borrowing. From thc finc:ings ot 

the study i t  was obsesnred that the a m b i n r . ~ ~ n  of maize and/or 

paddy with wheat cfoi? ehuuld be ymwn on meflcimum .ix>ssil.~le 

area of the &Lerut d s t r i c t ,  

Singh al. (X977) exeuninetl the impact of inteyreted 

crop c!nA noilk pmciuction on s m a l l  farms i n  liwnjc&, csd. obsexved 

a3.t s maxim- inccase  oE ni~out 918 per cen t  In farm incomes 

was p s -  iblc- Wien one improved i;uSEelo ~ n d  three i~ri~roved 

caws were intmi uced 9x1 the p l ~ n  wi th  fmLsrotpqL cro t~eklI3~;lag:. 

"I'he prcewntz,,e increase in f n m  income ~n~?e3r dif ferent  siti*.;.tfons 

i n i f c ~ ~ t c d  ;.n increasing trc.nrl w i t h  ithe love1 o r  dairy entrr-rise 

under both exis t ing and iml:roved technology. 

shamazgun (1979) developed opthim p l ~ n s  at ex i s t ing  

rrc-o:.rce hosve2s for rnaximizfn, income 2nd emplopent i n  fz =:>a 

in the  nnur block sf Coim.bitom district, Tamil ~adu. l%c 

optimum ns rev;:alM that  the net returns col;l:-. f>e incre~sod 



by 38 per aarrt on &mil& farms and 21.64 peg cent on masgfnal  

farms even by rstorganieing the ee3tietAng remulccas, 

Sirafii s. (1980) mrlced out opamurr! fern plans at two 

levels of cash avaPlability, an8 three 1crtfetZs of mixed famdng 

Eerr various sizes of farmein the Ktvrjawala block, Union 

"rer~itaq- of Delhi. Their obosrvaticurs, included the possibility 
,. 

of increiaaing returner on mall and marginall fanns in the area 

through baatter cmbinatAon of a m r   livest^& and p ~ u L t r y  

r e  The ma11 and aMucgfnal f afmera stoodi to beneEit 

very much by introducing poultry rcntrszrprises. 

3.1 i31sck c?r ~UlstrAct l m 8  rrtua e a . Nine e m  ra+x?tians 

were considered by 3ohl and K a h l a n  (1963). to detenroSne the 

Nghest return cropgSng pattern snrfted to L u M a a  desvelogment 

?-slack in Punjab, A eompariaen oQ existing cropping pattern 

w i t h  the optimum ampping pattarn w i t h  capital restrictinns 

mealerd that them wae only a a u g h t  increase in returns to 

the! fixed resources, It.fowcosr, a e  stttdy showed tkist wigen 

capital  borrowing activities were added, there was a marked 

increase in net seturns in the aptisnum cropping system, 

Johl a6 KBhlon 61966) atwUed labour ut i l i ea t ion  

pa%kma and entploymcnt potenkl9ils on l a m  in the 2 ~ 4 w a l  

block of tudhiana ~Ustrict, s)unJ&, A f t e r  mcklyaing khe 

l W u r  avc.jrilalr,ility, ut4liaatian and hlances, under existing 



technA.mes of productAon us -81 a s  after int toc?uct i~n of 

improved pxoductlLon ~ ~ f ~ e s  on a synthaac farm s i t u a t i o n  

in the sta~dy area, the authors ~tsicluded t h a t  tnese existed 

sar,Cous imbalances in agxicultural labour supply and its use 

on the raxns i n  the study area. Althatqh these i@dmces 

were likely to fncrrsesdt i f  reatouxce use was rutionallzed 

through judicious f ~ m  mmagc.munt decisions a t  the e x i s t i n g  

level of prrsuuction kecimf ues, fc~~roved productLori techni,ues 

ac~ompanf ed by tatj.ona1 farm managf m n t  decisions were faund 

to improve liabozr utillslzation .nd *;lonerate mare gainful 

employment potential .  

The resulth; of a study on the  ampaxative prof i t i sbi l i t ,  

of dairJj enterprise in relation +s crop culkivatian on 

suburban E o m i n  Funjab,  under4mken by Dhawnn and Johl (1967) 

indicated that  maximum percentage gain in ne t  returns in 

optimal p1:-s were fn ma11 fm#; an i n c r e a  @ of 182.8 per cent, 

The inclusion of dam enterprise was found to leac to C2 

reduction i n  ineoma, However, aomercial  dairy e n t e r ~ r i a e  hod 

the potential  to ensure a reguler flow of inccxrie throutJhout the 

yeax* 

R o l e  of commrsial crops in enhancing farm income w a s  

studied by Cf i~uha  c& 2. (19741, i n  the Jaipur d i s t r i c t  of 

Rajasthen. alternative optbam plans ware developed to 

exmine the p o s s i b i l i t ;  of increasing Earn incomes f r o m  conmr- 

cia1 crops. The results of the two oytimm plans ind ice ted  



clearly that there wcisted a aigniffcant scope Eor increasing 

incomes an fsrms of aPZ sizes through the adoption of comrcial 

Sf vaprakasm (1974) derbved opiAmum plms for resource 

use =and income efficiency on four different fa=, aitwaUone 

in Fattukkottai division, Thanf avur district, Tamil fradu. !!e 

recordeta percentage S n c r e ~ s e s  in net income for optimal g&ms 

aver the cetxistix~y pPans, r a g i n g  frca 22.64 per  c a t  in 

situation tm, to 72*26 Fer cant in situation one, and a maad-  

mum incrsnse of nsar3y cent per cent in rpituauon four, 

!the general objective o f  a study by BsZagiuBramanian 

wes to assess the resource use efficiency on garden lcn5 fa- 

a16 t3 famtll3te a9t.i.mun crc:: plans for  thtr e f armi.n.g 

sitl;atfons in the area, The optimal plans intiicated sicni- 

Eicznt fncreases in net :ncLmen in el1 t he  .three situationsr 

61.27 >ex cent i n  situstion one, 57.90 par cent in situation 

two an? 24r15 per ccat in situitntion three, The total  labour 

u.tilization also increased in all situations3 26.40 per cent, 

19.64 per cent (md 4.71 per eenk respectively in situz;ki?ns 

one, t w o  and three. 

S5rah-i and Shams (19781, after atuaySng fern? plennfng 

under fertilizer constraint in the k l lgux  block of tFie  ?Inion 

Terrftoq s f  E e l h i  clbser-ved Ul~t Che p s i a v e  effect of 

r e m c e  optircLection end m u l t i p l e  eruppin2 were aervsr&l t i m a  



greater .than the absolute negative effect of reducticm of 

fertil$zcr an fam returns. 

Based on ths study of farmere in kaelected villages in 

T-iligarh district of Uttar P r a d ~ ! s h ,  Fnndey and Eihogal (1980) 

&owed that inccmes could be i n c ~ a s e d  by intm&ac5ng Cairy 

through high yielding buffaloes peuPticularly on small  fanns 

a d  w i t h  better crag combinations on large ]Earno, The oparnal 

plans mtrkad out by t h e m  utilized I&ur more e f f i c i en t ly ,  

mthusamy (19829 studied ogtAmfsation of resource use 

in gardm lend fr~nns in N a n a k k a  block i n  Salem district of 

Temtl r.adu. The results of k f s  study show& Wal  the optimum 

crag plan included only less water cansumkng crops such a 

cotton, groinn&lut and cholam. Tapioca, svm t?~ough ail annual 

crop, found a p l ~ c e  i r i  the optimum plsg rsinca it required 

less water, 

3.2 Sea- level stud4.e~. Sada&kven and KaA (1967) prepared 

2 plan for allocation of cultivable land mony the  di f ferent  

econ6mI.c crops of &erelet S t v t e .  subject to a set  of Eour 

conditions. me results indicated t h a t  ovorall, by rcc:llo- 

cation as rcccxnmenc?ed, net inoorne wcm3.C increase by mote than 

59 per cent, I;? the o p t i m a l  Fmgramme, the ares under ?eddy, 

eocmnut, pegywr, c a r d m  and coffee declined whereas ares 

under arecanut, tapioca md tea kghowt~ s iyriAfic~nt  i n ~ r e a . e ,  

i tectrict ians o f  land, hmeul l8bou~, bullock labour and 



cash w e r e  conaidera8 by Slngh a. (19721, in their study 

conducted in thtee regions ?f Utter :radesh. {~ptirnm trapping 

patterns w i t h  liwitec? and tmlfm;tted cash were fonnulaked f o r  

the three region@ and compared in each csse w i t h  the existing 

>atternso The results  clearly demnstrated t h a t  under the 

existing cropping patterns, farm resources were not ut i l ized  

optirnfilly an the maAl f a n r m  oE all tile three ris,ic~~s, 1% 

clear implication of the stddy was that Evan w i t h  l i m i t e d  

cash resources available w i t h  the mall Easnresrs, a change in 

the cm:;p%ng patterns woulo -norsitivcaly enhance tl~e existinc,; 

farm incomes. 

The increasing emphasis on producaon ;ser unit  oT cul t i -  

vetion end per unit sf time may campell femars to gradually 

mech,miae their farms ana drsstic&lly reorgsnize the cm~: mix. 

Shama snd Kahlon (1972; studied nornative 8h iFL5  in cropping 

pattern& in Funjab ea a result of these changes, and concludd. 

that income bright craps such ea American cotton, sugercene 

and gfoundnut would 0:applace l e ~ a  profitable crops l i k e  desi 

wheat, 

me p m e p c t s  for reaionzrl ispecializa.Uan An the culti- 

voaon of commercial crops was e t U e d  vis-a-vis the objective 

of regional self-sufficiency i n  Eoad grain proluct lon,  in 

i?unj ab by Seimkhayan and Sidl?u (1974). The ~rogramedt solution 

to this problem show& substantial changes in the crop~ing 

pattern with a narkmi decline fn area under food grains, in 

the solut;lton, food grains accounted Eor only 74.69 per cent: of 



the total ccoy,pe6 area, errs amparo?d to 80.37 per c a t  in the 

e x i s t i n 3  1:2m. The authors conclttdea that a psliej of regional 

seiC,Wlicio~cy in food grzfna, a-aniw by a p t f m  a11n- 

cation af scam ~~sotxrcebi might help in incmmrzsina the 

~ggregate value pzOPLuct by 5.63 per cent In 'unjzb state alone. 

LkptAmun pkans developxi by U h a w a  and X d ~ i m  (1975) POX 

small, nepdium and large hoA6fngs in the cent ra l  * L a i f i s  of 

I-,:nj& indicated marked ~ h i P t  i n  pro(';uction ?atterns when 

compare6 with tfae ex is ti^$ ones, .iaize - potato - wheak - -!reon 
g t m  came out to he trhe moat paying rotatdon i n  bath the 

ns2ions of the centrial p la ins  of the B t a t e ,  

Singh (1977) a t t m ~ t e d  to outline a strategy Eor inte -  

grated use of land and other rssoUI:ces i n  the hill re9fans of 

U t t e r  Presdesh. Besides studying the ex is t ing  crop pattern 

and input use rates, at. study exglod the porsstibiliWes nf 

increasing fam income :nk emplo~icnt by optLmanm resource 

combin~ti.on, by developing six,  alternative op?Anm , sl;*ns. 

The highest increase i n  retuns over varial~le costs was 

possible under the sixth ~ l a n  which envisaged the uae of 

improved crop technology, alonup&tkn r4lch mimsls, ~ m d  tr-; 

and relerxatlon of credit constra.%nts. 

In a study a;fmd at f o m 2 a t i n g  optimal fam plms fn 

&iff erant agm-clima4Ac z ;nee; of liltmachal z radesh, SadGa e& a. 
(1978) noted that cs~m;sl crops danha+cea oaer  craps in 

xespct of m a  net returns in the l o w  h i l l s  wf~ereass the 



reverse was found in the mi& hills for both the t?xd.at&ng 

and o~tifinwn plans. me study clrso indicated the existence of 

surplus labour in the h i l l y  areas which, zcwrdin,- to the 

sutlmra, sug~ested me need for pzxmlotiny atyoro-based 

inaustriea i n  the area to &sorb the excess labour farce. 

GpUmum plans develo_ped by 2,;nsthyunjaya and Simlzi (1979) 

for represent&eive f a m  in the drought-pma tracts of 

~,arnateka were found tm give farmers higher nct re tu rns  i - h t  

a lower level of r i s k .  Increased use sf c m ~ c i a l  inputs like 

credit a d  bullock labour, whkle increasing net returns 

were also fowd to add so-c in s tab i l i ty  the entexpriae 

sy~~tem, On the .>mar hand, mixed gaming not only increased 

net returns on famm~, but ac%b4 atebfl l ty  to the system, 

stswart a a. (1979) stu&sd e group olE fa-s i n  

ths Kentucky area in the Un;L td  Statea, and observed mat 

t practic88, farra 

lacattea could be iacrearsed S f  s W f i d e n t  capital w a s  acadeb 

pwailable. 

Thte crucial rot% of capita3 in chebng&ng We exiatAng 

uroppiag partten on &-.ferrrmt lP3-8 of f axm was brought 

out clearly in a rr-Ity by PataZ anB Qmgwar (lW3).  while 

es-mating the pa-tial far the fam incacm and aanployment 

in the dry fanning azeaar of Haryome, the c9u-rs f m d  that 

grofita an a l l  s ise  ~f farms Ocrurd be incseersml consf&erably 

by mkbg the requime3 capital w9flabIe. 



3.3 i4aUornz.l level atudS@g. In a major etudy on sgaUal 

gxmgramlng of prcx3uctfon for agr&cultural development i n  

India, Rendhawa and He* (1966) employed an interregione%l 

i ~ r o y r d n g  W e L ,  ta detemine the optfmm ellocctAon of 

acreage amon.2 oomp=eUncj C ~ O ~ T S  and regions* Tie m e 1  wcs 

r'onaul. .ted atsin$ up tm 467 ecjuaacsns ant5 vasi&>lcs, c,nci 

considered regional l t n d  constraints, cmparatAve %&mntage 

of different  regions for various emgs and an array 05 

mnstwclints. The muel solutions sugges tad some izriprt~nt 

increases i n  proc'ucticsn arrd incanrc3ae if lend were allocated 

by re+,ions and cmps as s~ecificed by the result:,. ;bout 

12 g c r  c ~ n t  gains could be r alized entirely fror a 

raallocstiamz oC crop +;roGucUon cmfom w i t h  r~~_7;jona3. 

proauctfon v d s s i b i l e t i a ~  cnCi cmparatfve advantage. 

Onymwaku e& a, (19821, atempted to i l lus tra te  how a 

linear programing model could k used in planning t b  

desired national self-suffidencry in food production. &'or 

this the authors ds?vc.loped a sr:eatii;l linear progrcming model 

fo r  N i  yc:ric., cornpzriny 80 real activit ies  an@ 84 constraints.  

The three lternativc- *pals  l iateti  were, naticmel self- 

~lu&ficfency in £& griEfin production i n  (i) 1971?-e78s, (ill 

1979- '8f3 and (iii ) 1984- ' 8 5 .  Jauthors r f i k m n d e d  the adoption 

of the methodolegy of th study to the planning of other 

sub-seetors of the corntry's agri~ulture. 



3.4 cricher s.tWes, Singh iwd sir0h.i (1976) devclaped a model 

w i t h  668 crop processes and 264 constraints Lo work out 

supplfc? of U p p e r  Gwga canal for maximizin~~ rEt~.sr~s to 

irrf jation water in the ecmrmana area, ug the two opt&ixicjl 

pl ns frepared, plan X w&#out optimal ~lloc~tion of canal 

w.?tcr anon% the v~urious branch canals result icl  in a w&tined 

increase cf gross retwn in a11 regions m u n t S n g  to 16,4 

per cent over thc r e t u r n s  in the e x i : > a n g  plan, In the 

astimill plan 11 w i t h  a~tirnrtm allocation erg canal water, tke 

t o t a l  returns in the  command area as whole increesed by 

24 per cent. 

lk:cCar2 -- et al, (P977), have discussed the design for 

direct uce w i t h  fanners, of a linear progrmmincj model for 

f s m  :71cmilin:~ czlled "L7urdue Top P a m - r  Croppins l'sdel '- ' " . 
me insdel was run w i t h  5000 famrs .  The authors have 

state8 that success of the model was due ta i t s  design and 

the interplay between research a d  extension y~rsonnel in the 

md@l r ~ e ~ i g ~ i .  

Norton $& A, (19601 wed a multi-year linesr pmg.ramd,ng 

made1 t o  , i a s i s t  an h\mstican Xndian tribe develop agr i cu l tu r s l  

plans for their tribal f arv .  Five yecar crop, live stock a d  

investment ;*l<:ns were generated consistmt with the tsSb~1 

resource base, goals and irecision making stmctur- . 
Cslkfns (19811 showed mat linear prograinning crm help 



plan rural development, if the income mi.sximfzation a d  l ea s t -  

cost diet, models me Snteyxeted within the resource and 

mcsray~~tent lilmitatfcms of small-scale regreeeatntivc f aalis, 

n'lroucjh six mdel Eannul.tstims o f  a repres~nt~kive J , ~ ~ y l ~ ~ e  

Earn, linear programing was user?. to fc2entify *e ;nost-, 

n u t r i t i o u s  .nd prof itable prot;uc-tlan pcttern; trcde-cllf fs 

between nutrit ion nd fnco~et and the coots of ce,nrtrcfnto 

relating to levels of crc:dlt ,  narkt-t availabiJ.it.~, . rid 

hm7z: c z p i  tal dcvelopen t , 

Theursodasan a ,&. 13982) malysed effects of Eiltcrniative 

output a d  ingut price sf tuationa on t h e  choice of outy lu t  and 

input levels, inclucli:r 2 water mana;ement sysxma, in t;l;u',ir 

study in s o u t h e n  Teunil  :adu* f*he cuthors ccnc~uGe6 t h a t  

uncter the e x i s t i n y  rcfsouscc: constraints* a fwrmtr in the 

s tudy  area st101lla bring a11 his land into ehe silt  syctcrrn 

of irrl;atian w i t h  ba~nane as a major crop to maxP~.ize pmfits, 



Materials and Metl~ods 



'me ~ i a t e r i a l s  and m c ~ ~  af the study sre deacrfhed in 

t.his cha::ter urnc3et five sectd~nzs, S s c a o n  one c.:~ntains a 

hriei  ciesel"iptian a d  the stix3k m a .  ;,roced(vares followed in 

s-llinj and csllectim of data a m  discussed uncer secti:)ns 

two and three respctivsly. Secktm four contains a 

~ s ~ s s i o n  on the yr%ncliJal featurss of tihe sample, :n the 

x i f t b  se;ctian, a detailed discusarlon on the mctkod of analysis 

i s  giv@n* 

The area of study come under the Panancherry ;janchzyat 

of ellr113rRaxa detva1opr:nt block in Trichur district, khe 

;mn&aya% sccu2ies a t o t a l  gcmgrap%rScaS ares of 57.6 sc;-uare 

kilone-&era a d  is divided in- 13 wards. me tistal ;mpuli~t$orn 

accowdin9 to the I981 census was 28,500. 

There are twrs My%: schoolse three upper primary sck~osl~, 

two lower ..riir:ary schools snd two govemntt-nt tri?-xi1 10tv"~r 

pxin pJ. s@fioof s ir: tkii . r.nchayat. The dairy ~izter-::rise ln 

the :,mehayat 18 8 ~ 3 f ~ ? d  hy s i x  x&&k ~ 0 c i e t 3 . e ~ ~  viz:  hlparca, 

eechi, V&y-ma, VazhPPkk~i~fa* fzanancher; cnd 

cr7evisnnm~tnnu. In addftrfon, there i s  s veka~inary hss~~j l tc l  

and two f ntegrated cattle c:evelopcn t :?ro j ect s u b c e a t r ~ s  

runctioning at Kmara  and Vmfympart?, The wmnchayat hzs a 

semi ee cs-operative hank (xc~isker i.umbvtrr 541 > , !Pho 

Agricultural Weloplnena llnf t sasvPng the i':adakkathre, 



cllukkaret nB :.mancherry regions is also  located in the 

pan&lay,~t. 

Qf the 6660 f m  families in the ~enchayat, 76 per cent 

(5058)  goseressed hold&nQ~ of silee up to one hectare ( 2 . 5  

acres), Twenty t w  per cent of families (147b) had hol?Xngs 

be twen  one and t h ~ ~ e  hectares ( 2 * 5  t~ 7.5 acres), C E ? ~  only 

two :>er cent, (1261 had holdin~b;l above thtes hectares (7.5 

acres). Twenty nine  per c e n t  of haldinqs under one heetare 

had sizes of only up to 0.1 hamre (0.25 acre).  D i s t r i -  

bution of farm ftmAlles according ta siae of holding i s  

~iven in T&le  3.1, 

Takle 3.g Distribution of flm f &liass in f'anmchery 
:~;zanckt%yat, accordin.: to siae of holding 
(1983-'84). 

source a Agricult~xtal Lievelopent Linit, i.~anaichczrry. 

!Pior major crops grown in WE area were 1:eddy and ;-ulses 

as f i e l d  craps, caconut, arecaut, banana, papper and tapioca 



as garden amps ilnd rubber anB ~zaeherw as dry land crops, 'fie 

cropghg pattern in the panehayat &a given in Table 3.2 .  %'he 

staple food am%,# gscicly wat3 gram in a net area of 683 hectares 

(2207r5 acres) which conot$tutea 33 per cent of L%Q ~ross 

cmpp(iPd area of 2608 heclamas ($720 acres!. The grass sxea 

under ,eddy 8tood at 1653 hectetltes (4132.5 ecrerrj, t;his being 

the a.;grcibgaee of the three cropping seasons, v iz ;  viri,,%?u, 

mwndakan and gunfa w i t h  641 hebctaree (1662.5 acres), 757 

hectaxes (1892.5 scmsf a d  255 hectares 1637.5 acres) 

Table 3,2 Cropy;hg pattern f n 2msncherry ;~enckayak for 
the year 1903-'84. 

G ~ P  
~ x e a  ELercentage to groats 

1 (hecpes:  cropped area 

R i c e  8433 32.85 

2asf oea 660 24-55 

~ . - Q C Q ~ U  t 390 14.51 

P seernut 198 7.37 
Banma 125 4.65 

Cashew 105 3 r 9 1  

&:ubber 91 3.38 

li.e>pi%t~ 70 2.60 

P u ~  BQ~S 36 1.34 

~ t h e ~ r ~  130 4 .S4 

- - . - -- - - 

Zcuree o Agricultural Development Unit. Paancherry, 

respectively. Area under tap$ms. at 660 hectares ( f G S 9  acres) 

constituted 25 per c a t  of we yrosrs cropped area. Ooc~t lut  



was cul t iv~ted  in 390 hc~ltamao (975 acrrsa) which was 35 . er eelit 

af the gross crop+& -eele A.ma~mut 2nd banana accuvied 198 

hectares (495 aures) em8 125 he@t.iuma (312.5 irlcreoi X T C S ~ - ~ C ~ -  

$?:elye mich works out lm d m m n  y a k  Cent and five rxx  cer-~t a T  

the gross cro.:::& are.- . Rubber plantaticns* rrrainly on h i l l  

sjL07.e~ e30unc: V m i y e ~ ~ a .  occtapicx?  em area sf 91 hectares 

(227.5 acresj. W l e  cashew t&W an poorer a d  dxy soils 

covered 1 p 5  hectmes (262,s acres), 

The char~tcetarietics looked for in Ehs seq:le cultivatars 

were the eultivetAon af a mixt;we of major garden cm~)s, this 

i>eltn:.j the mrc c a m n  ;>c;ttera in the state, an:! svaS1sbility 

of irrfgat&on ~ccli5f t i e s  dtlring a m r .  ALtcr d f  SC~ZS,C;&OR 

w i t h  tcci~nfc I E!X;:@rts of %he A g r i c u P t ~ o l  ;~X?paTkmCllt, a28 

ninth war t3  ok tile -Janmcher,ry pgnchayat was ,p~qosively 

sclsctad as Ulo study area. A List: of fanners w i t h  a fldnimum 

of 50 cents (0.5 iscm) o f  gardm land crsnstbtuted the fr me 

from which a randm sample of 75 Eanners were selected, using 

random number t&31e, 

LJinta for t i r e  study w e r e  cctllecWd f wna  the sample Lsola- 

f n ~ s  by the p e r m a 2  interview mtl~od using e well ~trz'rctwsd 

schedvJc averins alf aagecta relat&rs,- t.a Ule in~uts cmtt 

out;-uts aE  cro: s a d  d d r y  entexpriree, Specimen of: the 



schd-ule used i s  glvm in AppndAx-I. The fntomatAom 

....- . A ~ r ~ t i t ,  r.nd value of inputs u s ~ d  a i d  out) cuts o 9 t a i n d  Lrm3 

(IF LnE rc,csence p e r i ~ d  far the studj was the agricull-jr~l 
$ 

p a s  tror~t dime 2, 1983 ka .".fay 39, 39@4. 

4.1 Genexa. Cut of 75 f am~s cana9Stu);Pn~j the scmple 

three ware rejected ~ i n g  to estmmks of values m u  1;ck 

or i s r i g a t i o n  f;cflitiss, 30 a t % ~ ~ t  was made at substi- 

tu t ion  aa?c the rmafnlng 72 farms form@& d31e erltirnctte 

ssir.tysle. L ~ s e d  gn the ~ i z e  of cgcxden 1anc-l: hol- in,-,: , 42.e 
a~apfe was cat~~;orise!:" i n t c  Eour groups as sI-:ovm in 

;It?'r1~ 5.3r 

Such a clalaaiifd=stlon wns resart~dl to as t ? ~  nituce os 

fklrm&n~ uccfsiuns of these groups eiffered csnafder&>ly 

En>zr# onc mother i n  t-ms aE twes a116 runo~mts of input6 

used, capital avtzllabilit2 and ather physicel. snd msn: tar2 

rmnstsa;tnts. &st 02 W e  analgais  was Boric f o r  each 0% 

.fie average sizes % the various celf-gc>slies w~rkrc3  aut 

ta 0.99 8CWSI  1.05 acres, 2.96 ems + nd 4.46 acre@ 

xeepc#.vs2~ fox c; t c t l ; s r i e~  3 Co IV, the aggregate ftveregc 



'Mble 3.3 Cateyorfaation of girrrlon l a d  he;l::inss accoraing 
to area, 

Size of ga- it-er Total ii.verage area 
Category rdern land area under g~rdfan 

1 holapg (oc- hcldings 3 (acres! L F C S B S ~  

for the @ample being 2.00 acres. The krtal m a  under tJ;:rden 

craps mva& by tlla stlndqr w a s  about: 144 acres, 

4.2 C r o ; a ~ f  aw r ~ t t u r m .  5'r.e yr*sden crops, particizl~rl3- the 

pererarials ex is t  as a ntixture w i t ; i r o ~ t  s;scitic dm-rcation of 

area &or individuai C ~ O ~ J ~ L . ,  T h i ~  p ~ s k d  tii~e proc,l.@m or c3eline- 

acing area under each crop re:%wetely for the d i f  f e r w t  

hc;l&n _ F . The numbr'r of plc3nts  o f  each cro? in each h ~ l d i n g  

was rr.c,on3ede Sarima, only +sr,dran variety of: which wws 

considered in the study, pad t:apioca were raised as :;tare 

crors, Tt was t h u s  :;assibEa .t;c, recora the area under them 

direct ly  E m  the k?o2 dn5e  in which they were yrobn. T h i s  

detai l ,  tB~ethcr wi43.I t r l c  tgtal  nmhcr of pl .  ntn  ui each 

pen?nnicdl cmy: s. :?cratsly siis yo~mcj, non-heerinc;l and ai..uzlt, 

gear in^, unc:er ec.d-1 cc:tc;.,~ry of htsfldings is jfvcn in '_ic^:.bke .3 .<, 



Cocoaut (Ms.) A 

Y 

Pcpper (NO.O~ A 
standards) Y 

(a - Adult md Y - Young# E i g u e s  in parenthesf s show 
average crsp ppulatlan par aara) 

possessed some Ziveertack like cattle, hulEffaisea and/or goats. 

In this a%.=rtt9y data %*re caLlectc6 only from %hose hauseholds 

rvc-3,  over 63 per cent of c o ~ s  were wgth Cl~osca E ; : m r , c  



having halange w i t h  sise lees than 2.5 a ~ e s t  a result  cf the  

aPde actencled to mall 2nd migrgfnal famers through development 

~~rojects Eor supy;.lt~,mmting fam Zncw.e, : h u t  77 per cent of 

COWS Wlt& CTt395 bX'W, 

'Elable 3,s Eistributdon of WWB i n  mflk among different 
cs tqor les  of holdings. 

Gate dries Type@ 

1 
Local Cxuos bred Total 

I 0 8 12 

21 8 6 3 
"; SI I 5 6 

fV 1 4 5 

Total 7 23 30 

brie a£ the S ; @ C ~ & ~ C  cbjaztdq~es of the study was ta 

determine the oytAmwn combin: =on e l  crops and milk  product- 

ion, that would maxfmize net fanst income subject to resotir~e 

arriv~$ at this  optimum enterprAse ccxnBina+j.cn, lineax 

pmyr&niy kt:chniqut; was used aa the iznalyti ca2 txx.11. The 

tedmiq-as involves the 2onnulat;z~n 02 a tset cf kneqrialities 

subject to wnich an &je~tSve Emet&un i a  ta be aaximized, 

The linear ~rogramlng model used was of thc following fomtt 



C = net income p r  unit of activity 
(net margin) 

ii. .= input per unit of activ%ty 
(input cmef f iciemt; 

B = In:~ut ~ v s f  labi l i ty  

Programming mrstrices are wade up af .the ~hject ive  

function CX w.d the t e c h n ~ l o y i c a l  matrix drX and vectar I:, 

Four suchc matrices were rs?amd, one far @.each catcrylory of 

holc?inga, These were then solvat2 w i t h  khe aid of amputer, 

%?lie preparation 02 objective fabnctian a d  the t&nolmj.ical 

mtrix 501 each category was d m e  throikgh a series of skeyls 

ss d~*crfbed below. 

SeZsctio*l 3% r 4 r ~ r e s ~ t ~  kiva f m ~ .  Lpi-A~t~nL enter--rise fj*l - - - -  
cQmbinnt2ons had V3 be worked oat fo r  four ~wdel .  farm 

situations se2ecW one each fm the four categories sf 

halcjin~c. For tho s~lect3~1a 02 a rocel Earn Erm. n cawgory, 

Ute garden l t u d  area on fams in the cat: yt~ry  wars first, 

listedc From t k i i s  list ~'fmdal a&%& fame ware iQatjt?.ac.,  

Then t;l resxrce pasitim, ~n tho ~nodU1 sized f c- were 

examined. a i d  o m  repreaex.l;aLiv Sam was chosen from ao& 

cs+egory, Tke criterjlon follottd in this se3ection was t 3 e t  

efie se lected fann should be ful ly rsprssenGL~tive cf the f m:s 



and the farming ccmditAma i n  that category so that the cmbi- 

nati9n worked out for i* i s  applfc&le to ather fams in the 

ca* ;orye 

5 . '  < In order to Get.f?lo*.- oii.t;tmurn 

cro: plans, ft i s  nwmssaty to fdentifq ;~ativiUes mhch axe 

a:ecMiczc;lly fe~s1b;o ilcd s - d t a ~  to the study &-@a, sj,x 

gsrde21 l :wids 01: the srdm:$lr,; tc .mt l~ .  T'!iese warc wmnut8 areccfftut, 

, ei.j1:eat, cocoa, banana ,nr: ta13b6cn. In ifacl.c?lit.t~r!, e siz? 31e 

t i  3 &%us, d a i r y  cnteqf l se  cmpreb w i t h  cro rr)itc.r- 

, rises in rer y e c t  or ifn7ts mLy, vies c : ; i tel  and 1- at?'r. 

r13ti:'rI~ sspect it? Uri cu l l i v  t&on cf gey;.er L 1 .:' i rr cr"s1ut ti; * 

to I. ni titi ll za &ion, ~ i t h  ;>c. pcr vines ",r. i n ~ s  ' on the ur'ec< nut: 

palnr:. ::Y such arecznut :.1u2 peppc.r w2e crrra: ikie::ec: in %-.he  

c tuciy s a 339~ ,lc r ~ ~ r a t ~ r y 1 r i 8 ~ :  , 

:'fie jsxnl-lm 02 

detemsnln, an o-timtm cr.tc-.r: 1:i52 mrh.in."tli?n exists  only 

b%ei~ ct*. ~rxces J~ ce l.irr,l ted, ,in3 wi t u n  th5a 3. i r d  t ti* a, 

"'difEerenL cjualr ties oi 1 nc . saasonef l;?;ouu st~:-l- 1, , 
aninmal. P P ~ G  mi. c h a c a l  power, djertilizers anti. clzendc. l a 8  
f inmee,  b e h w d 0 ~ ~ 1  ccmstxcdnts such as mnswtption gocl, 
f l ~ b l l l t y  and ado~3tion constxoinlz-; ail7 Itechno20 -,iczl 
mnski=t;3inag. 



A f t e r  sxaminfng the msouxCe r ~ s f t i 0 ~ 8  the fallowin2 were 

identified as the l i n c l t r f r ~  f a e r a  in U I ~  present sti:6ya vie: 

Imd, Lc7Wur av~.ilahilit=tj dwc%ng three agricultur.:l seasons: 

Gimc to ser:tc-rber, idctober to Bca:::er ~:nd enuory t w  : 

avt?ilxiLSt; 2 S  i r r ig: ,  a s n  WaWc a ~ d  w ~ r k i n ~ j  ~ a : - i t i l .  P'SE ehe 

fornulation oL ;:3ro;_trm r;.,z2trix, it is  ncce5sery to ~stiix~te 

the level 0% avsflabilit3 of each of ttresc s ix  ~ c n a t r a i n t ~ .  

The mtmts  oi the: c res834;;t̂ ces use. on titc ctoc!ol l ~ n n  sc lec tec ;  

f . l t ~ ~ ; r  a category were taken as the 1tve.l of resources av; %2z:. le  

in the catrix for t ha t  c a t c ~ o t y .  

(i) Xtene;. Type of lanw av&l&le Iln the stildy area a c i d  

i2e broadly clnsaiffed as keg lmd, garc.ePn Xcnd an'. d r y  l 5 ! n r J .  

In t h i s  stuey only qarden land has been consi6ered ti30 

area eslectsd being compact, uni t s  w e r e  homogenous, 

Xn the eskf.mation of avafla:La yamleob 1 c . f ~ ~  on tihe 

t ~ d c c l  gar;:s selected, the aree bccucied by young errad non- 

bsrsrin3 p l m t s  of cro. s cultllvtsted had to tic exclaade~ . 
This 4s becarase while nan-bearf ng pf ants  cantailed maintenance 

eq3mc~Ature, L!ey cU& not to the income ox the Lc'm:. 

The grogrmif nrl; was ;*one r s r  one year: period, ; I S : I : ~ X ~ ~ G  ti?;.t 

all the activities incluGec7: csntrii-lute to khc incone of 

-ale Earn. 'Tnia resulted! in the need to consider, ; : r i e a r i l y  

the :-.earin, ::lmtlf: amn. G'ic perennial crops for estb 

~ a t i n g  amr; O C C ~ Z ~ & .  The broad guidelines of spcziri<+ 

r e c m e n P e 5  by Kerala A g r f ~ i t ~ a l  Univessiky were uaed in 

es t i r ; ta t ln~  area n u b j e c t  to the ex i s t i r ig  t x ; - k ~ L  t3rea ;-?ncS ..l-.nt 



dmarity. Ta t h i s  stzstimate, Ute m a  uneer bmwa and/or 

tagiocs, which could bra dSs%cr%&y xlzcordlsd sinee &ey ware 

raPsd as pure crops, was aclcbd to get the a ieo  of total 

avrjilahle garrfarn l a d  Eor the ~;espcctive cstcgory of holdia?,~.  

(ii) Labour.  The ut.I.2.lzatiun of l abour  an the sample fms 

mt;?ld be: broadly dividac; i n b  three seasons vis t South-West 

monsoorl a6assn i m m  Gitne to 3sptmber, North-East manseaon 

seoson from October t~ f)ecomber md summsr season from J nuary 

to iyiay. The labour available dwin.; these three seasons on 

the mcrd91 farms conetituted Ehc levels fcr the +Area d i f  femre~t 

labour constraints, !Juring the arummy, it was observed t h a t  

u l m o r t  a l l  the farmers used a ~ixture  of family ivzd hired 

1illml:r f ~ ~ r  various operations on the E m .  Gep~ir~t ion  oi t?e 

iarr4.1~ .-nil hired cxlrg3onanta ot total l&oum: that w e n t  i n t o  cn 

opexatian was found very df fficult. Therefore, no atterngl; was 

mzde tc serarate EcimAly and hSr& AAbour used on t h e  fsrrr.. 

Valuatfon of 1aImsu was done at ratea paid out an a e  

sistnple fams durin:, %he period of survey. Xn the techn910gical 

matrdx,l&ur was eccsuntea in man hours. 5tanaaniirs;aaon o." 

Lentale labour was dsne usin5 the wage ratio oE male Lo im&c 

P&ur. 

(13i;frsigatAon. A l l  the Larmers in the sample had f..cilitat& 

i rr iga tbn  0 2  their l a d s .  '~%ase who did not have the i r  o m  

f a c i l i t y r  hire6 irrigation water f tom naighbaurs who pussessed 

such f a l i t y .  In the calculation of cost of cultivatian, cost 



of $rrAga+ion w a t e r  was  socounted for, by using the prevailing 

rate at which an laour of cuer+sm irrigatPbn fm a stand& 

t h r e e  horse ,power pmp set was enr&.lBLk.)le in the area, me 

t o t e a l  hours of irrSgution used u;, on the W e 1  famtz during 

the s r i o d  of study conafituted the level of irrigation 

conatre1.n.t for  tho rcssective C Z ~ ~ B ~ F ~ '  of hsldincgr, 

(1 v) CapLdal, k:orkiny capital  @xeW w n s f  Berablc dnf luence 

an the pattern of resource use on ehe fam. :*en the capitol 

:ositAon i ~3 t ight,  B Q ~ C  f m ~ ~ t  c u l t u r a l  operatlane lijrc 

fertilizer ay,.licrltiun art: r&u& or d t t e d ,  Inprtt use 

usually Ancreases &inen capi ta l  is su f f i c i sn l ,  The m m t  oi 

workin5 capital u4i1ised on the model f amta C ~ a r i n ~  t h e  e n t i r e  

ona year ;.jorioe wes t&en as the! restriction 1<vc2,  ltt,i:;s 

ix~cludeG u n c  ier warkf ns ca2i tal were exi3unL:i tiire en seed 

K t 8 t e s i ~ l r  E e r t i l i z c r ~ ,  c r g z a c  mc713rxe, peeticir?e* , I -kour 

chargas an, jroi pin, charges for cro;: enter;rir.rr mi$ feecin-J 

m C  rt:aintentmce, veterinary aervicces and mA1k.f ng cnarges f cr 

dairy enterprise, 

5.4 Z M ' I U ~  ~~G?t;ii~icXlts. The2 input coeffidcn- of: t;;e 

techolcqical raatrizP ace resource re.Jufr -*r writs per d t  of. 

the activity.  tresal. (1963, su,zgested t h a t  *.t Wse estirc te 

oi input cacft.fcfc.hits woulcJ bc the Entdr;!ga of: in;mC use 

obtained over tA:e samples ir: a category. 1- sir,&l r l i r~ae ,  

in a?@ prt2f- t  nt ~ ~ % u c ? y ~  the IRFUZ c o e f ~ i c i ~ n k s  were  caPc~1ctc:d 

by t = k i n  : the avt: ri ge 02 zi reeouce we6 i o r  eech acCivi ty i n  



each category cnd carpu.tring the ~uontity per w i t  02 actf vf t, . 
Input eoef ficil n t s  f - r arecemu-t; a d  gepyr, whlcl; were 

together taken as Qne entexpri se for :xo~*:tamAn >. we:.c- xsorkrd 

out se:.-aratelj, For tfaose farms which actu?ll+ ?sc: c Y;r C i  n ~t 

-nti yJet2per aa one enterprisir, the t o t a l  use OF e. el-2 rcso,irce 

w. s cirprtioned between arecarnut and pepper cceorCf nc; Lr, the 

r c u o  o: t11s ~ a l i l e  oS their pros u c t ~  on the l . z  rticuh. r :r : mi. 

Xnpui: ccrefEJ.cirnt. tbr:s worked ouf separ. tLl; for cJ1 d.1 re:;~itrce 

WEB sdaed up to d e t  khc eoetkicfsnt For the cornbknec: (nt r,-rise. 

5.5 ::at mmarg$ns. Iox s t : t i n J  the objective s'unction, f t is 

necoss: r-1 to hzvr. ?A+? nt3t r;lar_iins or the net  i uco r r i  per u n i t  

oi rictivitie:, . Calcul tinn OF net nth.r~ins sf: ~.C!ti~i i i c  s with  

tline ye: r dux . & ~ P J P ~  f s re1  atf  vfly easy, First t~ti>l vari r :. le 

cost:; dar  zctivity on each frm was detemsinad -nd deducted 

f r o m  the Jic~:~.l  s t : tums frola it on respective fzm,  to ~t l; the 

net rct3rns. Tlne net retsms for  the a~tiv.4.t; on each F m In 

n catc ,:-r.2 were addet a t .  f roril -chis, the rrver;lge net r r  t - ~ r n  

per unit  nf t -ct iv i ty  ties ~ ~ r k @ d  out, For c c w  act iv i ty ,  ct to- 

gsr isat iun w s not attwqted,  iti-~d there~ore. the net returns 

krm a l l  famu were ~ d d e d  up and divf ded by the number of 

cows in rrilk to g e t  the net returns per head 3 F  caw, k i t h  

regzrc 60 perenni- J. cro_rza, the variable casts inccrrcci >:.u,ainq 

an year reprert lit only the trsintensnce exderidittuc .  he rzcz 

inccgnc for an y v r  f r o r r  cm a b d t  plwt c~nnot he considered 2s 

the rettkrns for t h a t  _.6; -1 r d l ~ n t i ,  be~ , -use  (3 port of it i s  t ! ! c  



returns k, investmmts made s&rkier, Thus, unlike annu\l  

croyys, the problem oi fmvea;tment in ~crenni 1 c m ,  s &~I:I?JI\;;. 

c-nzfdsr t i on  i n  depth, because of their Zonge~ ccencmic 

life span, < n d  the f a c t  t h a t  several years m u ~ t  elepse zfter 

plantin.), before any returns are obtained from thcc.. 

The pmblem of net rnargina for percennPa1 crops baa 

solved i n  this stuly by c-lcultsttfn~ the avemge m u  1 net 

: r e r r n t  txsth, George =d Joseph (5973) have ck-.lmlated 

average annu.1 net present wortks for c?conut, rubber and 

ail palm, The 2isUnet aavantaye i n  cslculetinq average 

,..nnu,--l nc t: y>resPnt: worth of yerennfal cxojis is t h a t  it 

r ciAit;.tes cm;arfsoi:s oi returns not only among -e re rn ia l  

trolls with  iffe era-nt economic life spans, b t z t  s i ~ o  of re t u r n s  

bc+,wecl-i annual and perennial craps, fn the present study 

average annual net present bort;ka were calcul~&ec fcr each 

perennial crop a c t i v i t y  separately Eor each catt-gov; c 7 ; f  hold- 

ings. The procedure followed is discussed below. 

The net present w ~ ~ h  was galculatcd u s l n ~ ;  the formula 

n 
13et Present 3Jorth t3 7 Ri - Ci 

w h e r e  

Ci = gmss cost Ear 2th yead 

iti = g r o s s  retun for ith yew 

r = dS~count  sate 



Net ?re. ent worth wers clslculatWI for each cro-, sel:~arately 

for  each oetegosy of holdings. 'fienever Earns in a category 

did not have a crop, or wfim the total p l m t  ;:q.,rtlation of 

2 was very malLZ far a ca-gory, net present worth 

for the cruc in ths $mraeddately preceedlng cutegory war; used. 

The expl.~noUara ~ r l d  method a l  calculatAan o f  each itec 

in the expression for net present worth,  i a  given helm.. 

(1 )  Ecan-~ic life ner$ad, Fach cmp @nterl;lrise h s s  a,.x 

economic l i f e  _perSod, beyond a?%& the nek re turns  when d i s -  

counted ta the base yecr would be fna igni f fcmt  or negxigii:le. 

The costa i*nd returns were estimated Ear each year  fox Ulc 

enare econorrd-c Ifie s_r:an of; the  cm13 using dab. ,,enerated 

E m  the study, The economic life perSor. far  tfae Eour emps 

wRro fixed after consultation w i % h  technical ax2erts sa 

follows r 

Cacslnut at26 arecanut - 40 yearst 

rq~per 'nd cocoa - 20 years, 

(ii) -iamzutt rate. The discount used in the ca;tcnll t ion 

wes nine p*-r ct.~.~+ whfck is the intr-rest rate at w:li& ex~>Ci t  

is ~tv- fPi2ble ae lon  J %am loans f ~ : t  Anvestment in nni 

Cr026 

(iii) Cogt flows. The costs inctlrred r.&rinl,  th economic 

TiPo ;-..ria.: 09 @ -ert?nniel cmm m y  he divide<; Into t;l.~rrie 

d ist inct  stages. Enit$., 1 investment for plsntirr., the crop 



facludes ex-.endit:urc on sit& itern cs . repafation of 1 nr., 

;.urchcise .;a ;Limt.int j msterial ;ad p l a t i n $  i t ~ ~ 2 i : .  Ti2e S E C O ~ G  

stage or, costs coi~sfsts of mBtn-nmcL chzrgea durfrrt; tPae 

9crtoa upto the year oE hesriny. In ane thfrG s t r ~ e  ca:-ts 

c re n!' c ~ r ,  - i rnaiiikenrwice ews..r.nditxar~ F~currr r :  f r x t ~  tee ; ~3 r 

of Itirs'c bac?rix~, to tile ternclnal year 0 2  economic I l l = ' [  . L : i i  c 

this6 s t c  ye of cost flaw Kay be ; - e ~ s m d  to tmf~or;~. F f  

rnair , t*-n~~nc~.  pr~ctices and wit v d u e  of inputs m m j n  

. W C ~ C E ~ J C ~ ,  

In the present sk~c?..; only crass-sectionzl d ~ t a   its^ tt'e 

cc;str in the thirc?. stogc- wcs ~ ~ ~ i l ~ & 1 l r  . From tkf s dsta, tk~e 

cost  FPotz Ear ari ccre af e ~ c k  cm:. was e s t i m u t e t t ,  se i8r t c T _  

ior errci, cate,rcir, 0% holdings, l?~is wi.s d:,nc L!, C i r - t  

c: fcil lptin k!l::.lc aver tjc c;-at incurrccr for  e ~za turc  yl.; k i n g  

~ s l z n t  i;f e~ cl: era;> in escb~ ~i3t:z;:~;or;', t;nd t l ? c  i? r.?l:l ti: i: l.m:. 

thl r £fiI_.ur@ by rhe C:ansite ; thz. cm,: :, r ere-. c t on 

i n i a  1 inverst~i~n:. ex cn? i t u r \ .  c:nd r r . ~ i n t e r ~  nce ct-:st ug to t1.e 

year 03E bearin+; w ~ s  not directly ttvailable a d  wils estilniated 

in consultatisn w i t h  ex2erts an clonccrnec3 CmT3Sr usin2 cross 

sectional d a t r  on a d u l t  :-~Lants as the gttide2ine. 

(iv' Plow of retllnts, 2t trims from 7 2crcnni-l cro? a t c ? s t E  

f mr:i the yetr  of h e r i n - , ,  gradually increases w i t h  increzse 

i n  yielu, then stabilizes as I1 -ez: the ; i~ i ~ ,  ; nti sen fns so 

til.1 'che end o~ r.lke c:conorL.ic ~~erioc . ,  k%e f2c31+ o x  1~1:t~rzis From 

unit  area of a crcrrg f kc;ni the ye. r fa which yie ld s tab i l i z e s  t3 



the terminal year of scondc liege, may be cansidered mifom 

if it is as~ruoed that the mafnteulmce ;ir~ckicss a14 %he mit 

value of the outL~ut P m o  the crop remain unchanged dur ing  this  

period. "6his Elow watii estimated for an acre ~ f :  e x &  crop 

separately  Lor each category by rflncrin-, the average m k  " t l s  

per p lan t  air3 then m3idplyiny this ffguree by the esa f ia ted  

density 02 the cror per acre. The flow sf returns f m  W e  

year of i J r ~ t  bearing to the yeas i n  wf?f ch yield stabilizes, 

on wnfch datz was not directly available, was estii.wked fn 

ccmsultation w i t h  expvrta on wncexrmod crops, usin:, cross 

sectional date on adult p3?nts as Lhe guicjeline. 

i'he f l o w  32 coz;tt mci return8 over kkie eccncmiic f i r e  

priol. SL G L C ~  cmp for each cat&~~-ul?~, were then &iscmwxt.ed 

their grescrit woe.i;51s by the ax;;re;ssfan cite5 earlier. Tk~e 

net; :?resent workhs were detednec3 by deducting ;7reot;.nP: worth 

of casts f r a m  present worth of mtuf~1s. The net Fresbent w c r t h  

cf future i;argins detemdned Pn t31is way may be asa~mcd to 

represent a c.?nstant annual return over the ecan.3~9~ 11;Lc o- 

the crop, This  everage annual rfierain was c s l a l a t ~ d  hy 

dividin.: #e anntdky factor Eor 'Mg years at the clilscaurxt 

sate 'r8, i n t o  the nnet greocrll worth. T h i s  avcraye r?lamnuzP 

net ~3rescnt worth was used in .the _rm?sent stuc2l F S  the net 

rn~xyin s i  thi respective crp un-m- the pczrticul..r categclr;. 

5.6 Fxic@s and wits used. Far the ceIcul%ti~n nf mstr and 

returns, At is nece@aary to have an accurate recore at the 

y i c e o  0:; Sn?l;tf?j axil< - * : I c C J U C ~ C ' .  Zn the - r e s e n t  stuey, the 

actuzl pJcfcea of in? u t s  an9 products said a d  S C C ~ ~ V C ~  by G,;:c 



f a m r s  during the period of survey were usc7.d. 

111 act?lvAties include6 in the ;,ragrmA.ng were &?fined 

per ccre oi lzn6. The dairy enteq-rise wr;s dteteminc-rd .>r r 

keau of mull COW in ntilk yielt9ii'ly 1214.7 lit.cts or. a l k k  

during the year. The cctcgorization of hclkq.in,s was a l s o  done 

an an acre basin,  The net m G t g i n s  oi cmz- c e t i v i t i c s  were 

defined ,- r acre of tho cro;~. 

5.7 Study sf ogtgtmal ~ l a s .  The ostimal enterprise cmlbi- 
w 
n a t i o ~ s  worked out for each caago,y of holdinca, were studied 

in COF;I-:~IISK)II w i t h  the ex f s tAn~  plzms on t h e  mdel f , : ~  s, w i t h  

respeck tzo chmges in l a c !  alloc~tion, utillzsttion sf rc aol-rces 

2nd changes in net: farm incclme. The net income on s, d. rrrs&-f f z r  

under the exkstinc, a n d i t l o n  was cietennincd by sdcl'iri- ur: the 

n e t  incmir s f mm each ,.ctivf t, i n  me existin9 pl. ln. :"ox 

perenni 1 crops, the net returns far the yeus coulc? not 3.x 

uscd, and tl-iarckorc, net  incame was estimated bi rnulUclying 

the nmibcr 02 yielding :,l. nta w i t h  the net rn.~>rgin per pl nt Lor 

.the c~tcgory.  sens9tivlty si the ~ ~ f ' U r n ~  1 : lr ns was testr-c! 

by concidarf n:2 s~A,tabl@ ~H:~mgcr 1.n the prices 1-2 au.tput:- rE sc?nte 

at the cict; ivi l fea.  

5.8 L%mStationsc5 the s tud~i .  l ixai tat ions .?z thv s%:,dy arise 

E r o n ~  its regional  na+u.re, yoasi'ale rscail  errors i r r  tlie df2t;, 

and tke fact that  period or̂  the study w:s a 3injPe year, whs-recs 

some crop activities were 7 e r a ~ m i a l ,  ' Z l - 1 ~  study was c~nr~ i l c t ec i  



using data under the existin*> wnonc'idons, collected from E 

srnall re!ifon. Any attempt at y e n e r a f i ~ c t i ~ n ,  there-ore, 

ahculd tee dons with care. SiIpi;tlarly8 since fc7mers rid net 

~ ~ i n t e i n  any r~mri\8, t,iey pmvidldd the deta iron; recall, 

As suck, data is l i k e l y  to auifer front. certain degre.2 ou 

r e c a l l  error. Fras.t;hes, becsuse erei-mizl croL s c7re involved, 

optianel p l c m s  can be tzken only as g i t i d e l i n ~ r  to t ;~ :  m s t  

:;roFit~1 le enlc rljrinr. mix to be e-volvcd uncler the z ' x i ~ t i r ~ g  

#nei.ians <irL t~ wltorst. riC the in& lmces in the exi: tin., 

rcsoiarce use patterra. Pini311y8 the result? crP .tke s ~ A c ? ~ ?  nee<; 

t~ k c  in=tcsy;rc~tc~ k ~ c :  i~:.j iri miad tile t w o  assu ntion:: sf 

l ins3r i t -y  rac? si:it;l .:  v- ' lue cx~cct~ticsns, made khi l t  t a i n  the 

liner r ~ragraminy  model as tllc -1 of analysir . 



Results and Discussioll 



?'he results obtained in the study and the discussPone 

thereon hiltre Seen present& in s i x  sections, The first 

eectkon outlines the resource use pattern on the di f ferent  

cztegories of irc22in.r;s ;:aid the i n p ~ t  coeff ichents zor tl-e 

ctivl t i e s  inclucls4! in the prograr;minc,, The s e w n c ~  secaun 

cmntrltins the levels of %he major constraints in each crjtega"y 

of hol&in<js, The ne-l; mi.rgins of thc a c t d v ~ t l e s  were t~c1rkt.d 

01:t se,c~il.ra%ely :or each eute,:or,p of holding zw.5 these $re 

presented in sectf cm three. oolution~ to llknear ;:rogr. -!-a]- 

Pny matericeas s c t  up, combinin$ Znfonr,atfan £roc? the i",bove 3 

sections are preaen-i cicL discucscd in comparison wi th .  

e x i ~ t i n ; ~  n l ~ j n s  in sectsir-.n EO*IL, Section iive C O I T ~ C ~ R B  T. 

discustion on resource uti1ient;fon observed in the: optinal 

plsn?. ?%v 5 :  nsiLivit;y of o:y't;fmel pl: .ns W ~ss ib lc  chiXi,jes 

in prices o=: r;cxL!c outputs hr-ss been discussed in the B Q X ~  

s@ctiort. 

1, Input coeEfSc%en&s 

inyzvt coefficients for the actlvft iee tznZ es thc f o u r  

c n t ~ y o r i e s  of hohd.ings are given in Tables  4.1 to 4.4, ci?-le 

crop activit ies  n. VE bt.-en dekined per acre (2.4 hectare.; oi 

lz.nd, YIt'lce in2ti-t coericicient ok Tznd in all c;?ses therc ;.c-gsr., 
1 

w i l l  i~ one, For. dairy t r i t e r p r i ~ ~ .  husbmdary practices ir? 

niaintknance 3rd yroCuction d i c 4  not diff es i3ppreciiik-4l.y avcr 



dA.fferent categories oE hcldinga. Thorefore, onc set  of input 

mrtffici~nts wes cmsldered s u f f i c i e n t  for all crtte. -orf es of 

holciinrqs. Further, as d a i  t y  ~!tgtcrpxise d i d  not mmt.wtc w i t h  

crop r;,tar:.:risea fox lanc al?d irri~stion, ti.@ i n p u t  coc;~li- 

d e n t s  for t21ese resources h'd zero v+lne. 

1 ,l dake~mty I, W i t h  respect to category I r  it can be seen 

f rozo T&le 4.1, t h c , t  banana had the highest input axfiicients 

£or a11 resource:;. -)crcf. ntage u t i l i z a t i o n  csa; resourcca rzdnget51 

between 32 per cent oE sewn6 season l a b o u r  45 T:er cent of 

i r r f g n t i o n ,  Areemut plus Lwpp@r b.ad tlie next hi2h~st inrut 

c~~e::i-icientn, w l t k  :jerccntagt. u t i l i z a t i o n  r?nginc;. k e t % : e e ~  

22 l e r  c e n t  of t h i rd  se.-??on lahour and 34 p r  cevt *:jE i r r i g ~ l t i o n ,  

:Ji'ang C G C O ~ U ~ ,  cocoa, ta-.iota and cow s.;ctivities a s i n g l e  

r r.ki.&, zzfk:? res;.cct tm in;; it cmtfficient~ fur a l l  recaurces 

w.ns not p ~ s ~ i k l c .  ~ O ~ J B V ~ I .  it can be seen that, of all 

a c t f v i t f e a ,  cncoa hits tile smallest input coeff i c i a n t ~  f i x -  all 

rt s~311ce~:  rxc,e;.,-k. irriy ation, wit?!  y:rce.r~t~ig~ utilizat5nna 

s e z g i n ~  between 4 wl: cetlt of oapital and 9 per cc nt of sccone 

1.2 Cate.c;rory S .L . bemarla ncrtd the highest; zi~put coe~iici~ i ~ t b  

fo r  ail resources EoLlowet2 iiy ;:rflciinut plus p@p*ier, E'OT 

farmer, percent ge u t i l i z a t i o n  lay b ~ t w e e n  33 pc-r ccnt  of 

secon2 se2son labour to 51 per cent nf f irst  se~json 1:tt)our. 

Far latter lowest percentage ~ ~ t f l f z a t i o n  was for Uiird season 

labour (18 per ant; mr.i highest for irrigation ( 2 3  per c e n t . .  



Table 4 -1 Xnput @sefEicimts for first c o t i  ,ory oi; :~~1{~3nt:3s (1?,5" to 1-49 acres 
Ir?.2,7 to 0.6 ; I ~ J  . 

-rcr----U. 
A c t , : . v i - i A e ~  -- *_^---L_- ^-I -I- 

Aea~urces x u  cBCOc *Yo t a l  
'omnut :-,-per anmu '~apiocb c;iaw 

1 2 _-2. - .  ---a-O S 6 7 B 4 
,-___L___L-- - - ?  - ,-, ,, 

3. Irrigation (;?oixs / 45 151 28 199 23 0 446 
(10.1) (33,€3) (6-3) (44.6; ( 5 . 2 1  (10~t.fi) 

4, Capital fmL=esi 2490 4358 8.31 E300 1263 2190 39439 
(12.8) (22.4) (4.3) ( ~ , 7 1  ( 6 . 5 )  (11.33 (azs,o) 



T a b l e  4,2 fnput crselflcicn-LC Eor seconu cst.e.sclr~ of: hcrlCfn.-js (1,5? acres to 2,454 
acres1 (0.60 to 1,3Q ha:. 

a) June to Zept. 

b) tct* LC! Ill&C. 

c) Jan, to X:&y 

(Figures in parenPr'r~esis shaw :icrcente~,ie to total) 



Aanklng of ;3excentago uUlieatAon vnlcfed ~ 4 t h  each resource 

for other ectivities.  Goma had loweret  input coefficients 

tor lahour and cagit&le 

1.3 Category 3;XI. It can be s w n  frank T a b l e  4.3, that 

banana had the highest input coefficients for a31 resources. 

me perci_n.tage utLlization of resources lay between 34 Fer c ~ n t  

of second season l ~ u r  and 50 p r  cent of first season Lcibour. 

In tL.i.q c~tegory, arecaut plus pgi:,cr hL~d the next hi,hest 

t n ~ ~ u t  caefficicnts fo r  el1 resources exce>t Eirst sesson 

1zk.otzx &or w h i c h  cocanut hiid a s l i c ~ h t l y  higher fni2ut coeffi- 

cient, Coco; continued to h a v ~  smallcs t input coef f ic ie-nta  

among a31 c:c.t=ivitles, except far f rxigntion. 

1.4 Cats*ry fV. In cawgory four, banana and arecanut 

plus pepper had first hnd second highest input coefficients 

respectively %or a11 resources, Like  i n  othcr cate iioric:-, 

coci>h hse the  lowest .irn,r;:ut csefff d e n t s  fo r  I&mur an>' C.  :,%tG9.l. 

p c r c e n t ~ g e  u t i l i z a U ~ n  of resources for ccco~. l ay  b*=tween 

J per cc*ilt of capits1 o ~ d  9 per cent of i r r i f - :a t ion ,  %on: 

f rr igation,  smallest input coefficient w a s  fcr tapiocc, 

percentage utiiiza-trllcm hciny r': per cerit. 

1,s Cos~cluslona. An excamfnat&on af the yttern of rcsot$rces 

utilization over 211 cste~ories revealed at7t banana w ~ s  

the mist resmrcz Snlclrsivc7 of iP cct iv i t i  s in a l l  cs:t a r i e s  

of bolt :irr.~s3. i~erccnta ,c utilizatd.on of resources in a i l  

caeegar$.ez;r for  banana w c s  Gci;we@rz 32 per cent KT, 58 per- cent. 



Table 4 . 3  Xnput coek'fiden+s fc;r third e z t  , ~ r y  of I~olc?int,s (2,fjft scms 3,513 ,,cresf 
(1,OC ha to 1 - 4 0  ha, 

' %ctivit;i -- -.a 
&eaourCes 

C-ut ~ ' ~ ~ E I P :  r Cocoa Banana Tapioca Caw hmtal 
1 2 4 5 6 7 

-7 -- 6 

a) dune b apt ,  106 101 34 608 102 91 1042 
(10e2) (3.73 (3e3) (58.3) (9.8) (8.9) ( l 0 0 , O )  

(Xi ;uses in ;:arentfmesi s show :.+erccn.+,a::c tci t o t a l )  



Tab&@ 4.4 fnput soeffic5ents fcr tnc gourt91 category of Ro1::inys (3-5 n c s s e ~ n d  &:me: 
C1,4f: h a  ~ m d  above>. 

.%ctkvi t i e s  - 
Resources r;ocon'Lit Arecanut 4 Mcoe ,:mana Tasioca :ow Tota l  

1 a ]#! :>c r 
4 3  4 5 6 7 8 

1 1 1 1. I e I 1, Lane (acre) 

- -- 

(F i ; jur~s  in ; .arenlhesis ~!?on  rjerceuit. jr -LC tot Ij 



The next most mmurce intansive activity Wacs areczvlul plus 

gepper w % t h  ,-rcentaye utilizt3Uon lying between 10 and 34 

per cent. For all me catcgorics, cocoa was the l e ~ s t  1c;rxrur 

and c ~ p i t a l  intensive activity. HI.* respect t~ Irrigation, 

smallest Input coefficfemt cvcr d l  categories wzs far ta~~ioci:.  

3ased an the intensity of capital usec4, the activities 

arragec in the descexldin~ order w i l l  be banana, arecanut 

pllrs :?ewer, caw, coconut, tapioca and cocoa, The seasonal 

utilization of l&our exhibited certan patterns with res;.>ect 

to indivaduo1 crops and these ;ratterns were the sme in sll 

cateclories of holdincjis, For cocanut, n.ax;Emum utilization was 

cturin;, ttlic first se: son, followed by secsnd nd t h i r d  seasons, 

F o r  l-anana wr?<" ta;,ioe (, m&rn~m utilization w ~ s  during z:?e 

th ird  season followed invariably by first and then second 

seasons, For arecwut plus pepper, max imum utilization was 

durins third sedson, followe6 by first :nd second seasons for 

the first and seconcl categories of holdinqs. In t h ~  caEe of 

th i rd  mi! fourth categories, labour u t i l i z e t i m  n?-,rin~ semnc? 

season ex-eded that  durin.; first se+.son, l%j.s must  h w e  

occureei but: tc extension sf sane 0pr8tf ~ n s  oof the first season 

to second season on the liirgor farms. The nature a d  utilization 

of labour for cow activity unifom; through out  tke year, 

mu *~eseforc, this input w. s a>-~rtianet. an the basis of 

duration of sesson. 



ileaource restriction levels, 

Tno progrwanind es stated in the mettaadalo-, wee done 

far made1 Earns, one ench frm each cetegerk- of! h016lng~. The 

size and resources used on each of these made1 f a r ~  were 

detemdned and w e  given fn T a b l e  4.5. In se t t ing  up ysro- 

grammint, matrices, them resource levels obtained were posted 

as the levels of re&rietien Q S ~  these resources far the 

res: ective cate2ory '31- holhinga. 

In the f irs t  envation 

a :" 

in the l inear s r o ~ ~ r ~ m 9 n g  zroCsl,  vector <: i s  I c h ~  net  rnsrgins 

od tile activities 1ncXxdeu in %ha smdkl, Kct margin is tk- 

net: returns per ani t  01 ir: L c U V ~ ~ ' ~  3r it m@y Le con:. idexec? 

as returns t:- Efxei: resctzrce:I. Thus, it i i n  fshe soltit& tor 

the m a 1  where , is rt::-xirrdzed, level of i t h  act ivi ty  is 

X i ,  then addition t~ 2". fxrmt this nctivfty would be Cisi where 

i' is the n e t  rnc_)cc$.n ci the ith activity, For perennial em: -i 

activities, avertide airlual net  prssenr- worths ware used t?s 

net rnaryins. In the ease of asecanut plus ~~epper, average 

snnuc?l ne t  present wortfis were detemtined separately i.nG 

t h e n  drid@d to .- et frae i_e.i: m ~ r g i n s  for the acwsbincd cn%srl-.rise, 

';he c a s t s  and returns flows a ~ d  their present w o r t W ~ c , r  

CQCD~U~, arecanut, Ldeppi-r a-i+-. CWCCP~ mc?.dr categcjrie: X t~ Ik 

sre c;fven in ar Lxndice:: I%', 1x1, 317.' and V r@apectively, 



:xt ~resml WtWlas of  the pereMic7X crop ? c t i v i L f c s  

under the Eour cat@cprles oE holdings Eire given in :'able r: ,6. 

Xt cap̂ & be seen E m r ~  the table thet net pxesent w a r t h s  for 

a l l  cro; s, i n  general, showed  ax^ increasii-q t rend gram khe 

f i r s t  a t h e  fourb3 ca+r.*yory. Bor coconut, r i e t  prescnt worEh 

increased frrsc; :rs,26,832 i n  tihe f irs t  category to 1;3.37,744 

in the faur%h categoxy - an iaerease of about 41 w r  cent, 

In the case of areceuaut glus pepper, +ha n ~ t  present worth 

increased by 88 p s  cent E m m  iis,;42,144 i n  the f i r s t  crategory 

to rts,4'lrS13 in the fourth ceWgory+ The highelst incre~se 

in the ne-t ?resent worth was &served in the csse of coma, 

F s m  1:~.~,080 In the first cat~gomj, net ;~resrnt worth of 

cocoa fncreaz:ed f2y $6 cent  to Rs.9.955 in the fourth 

category, irrciicatin.J the uetter W C O ~ @  r'or mcoa cultivation 

i n  Larger hoi:.irn,n, X t  c m  $hug be inferred that in yc-neral, 

fcm.s in the upper categordes axe successively m o r e  

efzici e n t  than fams i n  the lower categories w i t h  raes.gect 

to in~'Ivic~ua1 2erennicl crop activitriee. 

1 or comgarillron I-retwecxs cro~s, Inowever, s,e t presenk worth 

is not a r e l i ~ ~ l e  masure Lecause of the cifberence i n  the 

eccn~mic l i%e pcrioc* of cm-;s, Far such cmpsrison, *2s also 

between annual c an(.# y~crcnni GI 5 ,  average a n u c l  net prer: e n t  

wclrti;w were us;c.. These average annual nat yrescrnt worths, 

elony ti; nct mar girt^ f r.\r ban~tac~s, tapiocc and cow activities 

are prasknted in T&Zc 4.7, h dAagraatic pxesentat i~n  ol 

net wargins is given in Fi2.1, 



T&le 4.5 Avaflab4lity of resatrsces on model f ems is1 the 
faus categories 6% hol6dngs. 

1. L a m  (acres) 3.89 l.lrl 2.14 2.64 

^ ~akmttlh. (man h,;:~rs) L.  

a) Jtme 4x1 Gept. 274 323 357 708 

h) W t *  tO gee. 168 184 197 446 

e) Jan. to ~iay  294 334 438 727 

3* xrrigation (hours) 75 105 218 254 

?1:16~ lr  %.6 :Jet ytmccnt wrth of ;w,rt3mirra;2 c r u ~ ~ s  LVIC:C r four 
categories o 2 ?sol zings (ru2e: s .!4-r acre ) . 



,is is evident f- T&Ae 4.7, b a a n i  is Wlr sctivit;pr 

w l d c , .  kns the highes t  net nn;+rgln in a l l  ~ata?~ories  of X-LLIL* inr, ,r .  

;.uson:, t:tt. four  ctltcgorics for banana, cakegory 111 had .the 

p ~ i f ' i l c ~ t  nrsk masjin oE d?s,8,275. For  C I ; > ~ O C .  , the net ~2rg i .n  

of' ~s.1,436 in the first end second catcb:or%~s increesed kn;? 

15 e r  c a t  to :<s.l,652 in the third and four th  cat~;-r,ories. 

, ,et 5.1~ x ~ d n  r;os c a w  *ctlv;lt;, wslc work: d otit irsr t't~r. sa:-'j:le as 

r -i o?hsPe witboat refcm nce 4m ca*diorier. in. r t r k o r e 8  c mi-.c=m? 

net n..rgia"i af: i'.s.l,974 wc3s obtainec fcr a l l  cat;e.;osicc? c?Z 

hcl i ~ l ~ s r  

ihe nw t a~ r:jiric f r ~ z  , ,erenni:al cro: i c.&Pvitf es like ti-!, Pr 

s,et - r t r. .- i o r t k q  ~ 3 %  OWeu .?n incr. ~-sirm*. t re i . ;e  frrc: i i r r z t  tc 

thr- Ecuxrt3 c..tc ,f'r,. In a l l  caeEtr.ries of niol< t ~ ~ ~ ; ,  the 

r ni i_r,ig 7 s .  ~ c t i v i t i c o  trim resrect to tltc sP:re .:~i m t r,Ln 

tic.:- &out the* E YE, w i t h  3 3 r 7 n m t 4  hfevin, Wie hiyhest  n e t  P rgiut 

f .c l l lowc6 21 i-recir~ut plus ;x::: ax ,  C C ' C O ~ U ~ ~  C 6 W I  t~ .Ioc. and 

C ~ C ~ S .  

These results, however, have to he inteqreted keey~ing 

In v i m  oi the resource re%,uirr;rt:ents or fn;.txt coefficients 

05  the activities. L; nana i~nd areccvrut ~ L U E  peI+pcr which 

hare f f rst ~ i ~ r l -  s crm. hi ...hert net rnt rgine rcsy-c ctivelk, zlac 

hzd leftjest  iiy2l:t cse2fI.cient.c for a a l  resor2rces in t;hc s ~e 

orCcr. 3ho. f n:. the sem, zel. riornski~ be-t?:een net rr, s g i n  rsdd 

rest,urce Sntensit;, cocoa tlhich wcs the least l& oL?.r exif 

cc.y:ital fnkensive 02 2311 activities,  21~3 ha$ zrhc m . a l & r s t  



i4e-t rrrasgins fur activities moer the four 
catei;oriea 05 halc.3.n ,,s (rupees p r  acre/ 
per head of cow) 

Coeatl 557 870 1091 1091 

: : a~ f t2  8266 7502 43275 7522 

Tapioca 1436 1436 1652 1652 

Cow 1974 1974 1974 1974 

net margin in all cate(l;ories !;f holCin,z. Thus, it can be 

infered &?.at, if all resources are available in mlimitt-cd 

c.usntitAcss, the ixof i t  maximizing optAon wcut.lc1 be s:3ersializ- 

at ion i n  banana. bthes actbvitiee in decseasin~ order of 

p m f i t a b i l i t y  .:re arecmut plus pepper, cocanut, cow, t~ipiuce 

a d  m m s ,  The questrPon OF dsternnSning the m a t  ~troritabie 

cs?snfinstinn of c t i v i t 3 . e ~  would arise only when s o m e  

resources axe s c m e  a28 1in.titA.n~. 

4. Solu+Sons to nrogramming matrices 

For each of the four catregoriecs oe h03ain~~::, r a t r i c e a  

were developed by conabinincj ini-cmatior, relevc.nt tr, each 

given i n  T a b l e s  4 * 1  @3 4.5 wid T ~ A e  4.7. mese matrices  

were solvc~cl w i t h  t h e  aid of computer, isv com:..ar~tive s t l ~ d y  

of chcg results w i t h  th t  e x i s t i n k  situauons 2 8  r.rescnt@d 

ca tego t~p i sc  below, 



P1g.l. Net margins of a c t i v i t i e s  under 
I, XI, I11 and I V  categories of 
holdings.  

A - Banana 

B - Arecanut plus 
Pepper 

C - Coconut 

D - COW 

E - Tapioca 

F - cocoa 

Activities 



4.1 Catecrary X, Thet exieUng and optimal plens b c r  the 

model farm of category f are mpam:; in T a b l c  4.:., 

It cm be seen from Table 4.8 *at in the cptlrnc-1 1.ilat.n 

aren under coconut ~ n c  bc:nana incseaset: by 60 p ~ r  cxnt a d  

130 per ~ ~ . ~ ~ ~ ~ c t i v c - l y .  while uecanrrt was el~nlqtc.d, 

The optimum yielding plant  ~ s p u l c ~ U o n  an the model fann fo r  

category I consisted 02 48 coconnt :;al~ns and 22C banma 

plants. 'The number (72 cows in the optimq.l plan s?psc re6 :-s 

C.69 which may be taken as one - the nearest v&r-le nu!.rr - 
siilcc caw sctfvity  cz n r e a l i s  kLc221y bi. t & c  n up onl-, %iit.b 

r t l eas t  anc ccx. Mul the fraction itself h ~ s  i m ; m ~  -ncc in 

I tz imiM.ca e c n s  , f t irr:icatk. n Y3zt, to mzi.:t in optimal2 ty, 

ntlch s c o w  iletivi ty c m ~ t  utA1i.z~ mare then 69 e r  cent of 

ex is t in3  i n -~u t  c o e f f i d ~ n t s  for labour and capital,  10: i i l sc  

implies that  the n e t  incoc.c xxori; G n  & c a v i t y  :ro\ala 4jc 

69 per cent  er. t he  nct ;~.~.rt2in ursec fnr t h e  cow act iv i ty  in 

the ;3so_r;nt~iag, h l t~ : ; ron~eFvc ly ,  sincc ih~. svt Sage idLk 

yiel., ljcr hrza ox caw inclucer: in *.-, pro,,sc7:~wdn;j was 1218.7 

l i t e r s  pen: arwurn, tit;irl 0;,~;1 m i l k  prcs5.ucti.>r, wozl, he 69 

per cc-ut cL di i r ,  or a:.a :t :;38 liter2 fr,r which only 

resolxces coult. k 1-nac3e c?~if i labl i - .  Tnr: net ltrrcczme on the 

m o ~  vl ; r "~ m ,or catcyrsry Z increasexi from ~s .3 , l 38 ,CIO under 

the @;:istin$ plan by 5 :  per csenL, ts, i;s.4,854.02 under the 

o?tinsl p l r n ,  

4,2 Cateriory If, T&le 4.9 gives the  carrtparetlve E i a _ m s  



ax..l.atAnq plan ~lotirnal ul- 
1-3 urrtber of ~ h - r b e r  of rercentegc- - 

I terns yie ldfn,  ~ x e a  rirea y i e l d i n 9  cbcnge aver 
p l , . n t ~ /  ( ~ C X ~ J  (acre; p l  nts/  e x i s t i n g  
head c;f head of pl ia 

1 C O W  2 3 4 COW 5 6 

- - - - -- 

Net incc;r:!e (' 319:.1 .f:O 4854.02 '-1.78 
- --<- 

... 
i. t e r  ?S 

ustfral  plan E a s t i n s  plan 
I.:ttmbcr of 'lun%I:>er of @ r c ~ ~ ;  &age 
yield2 nc .ires, A r e a  t; &el -inc- ~cla:%r:~r. evrr 
ilantc;;/ I x r . ? j  (acre)  3 .  c a s t i n :  

6 e ; d  a2 Ite d of I J ~ ~ S I  

I c o w  2 3 4 COW --- - - 6 

~ o c o n u t  30 ':.42 0.56 4 0  33 .33  



under ex i s t ing  and optimal fern plans f o r  second cat4 ,ori 

of hold in.,^. The rezllocaticsrr under optimal .. fan i o r  

c:  tt .jory PI rccxzlted in a tiecrease in ama uni.cr ]?man8 by 

80 per ccnt, Area weer coconut incxeasod by 33 2er cent. 

tihile amcsntlt as a s i n ~ l e  enter~rise sccuy,ied an arcs  of 

0.4 acres on the existing , Ian, the c ~ m -  in@' 3recaEu-t lus 

pegper ~ c t i v i t y  occuried an arc a 05 exactly h. lf an :\crc f fi 

W.r: o . t ins  1 A JI;~. In termG oT glant A sy3u ldL t i o n ,  the  ,:>, tini21 

&I n hcd 40 yiel:"ing coconut palms, 274 ;-.recx~t~t : 1 ~ 1 s  

to-jcCtL~f--r s:S th r+epFi->r vltlr tr ' i a e i  on -Zh--.r.-. n2 s$r bGa: X ~ L  

rile nt- % .  3%~: n~f:~I:>er of caTPie in the o:,d;ii:l. 1 121 n -.c r c .  -IS 

0.81 whiclk mn, ne :_g.rpv~yJnstc:': ;IS OnE * In tecfi s 3; Q t j r 1 2 1  

m i l i t  ;-r . U C Z ~ O : : ~  t h i k ,  i m s l i e d  984 1 i t e r . s  c £  ,xtilk :.c-r. PnnLm. 

':s~. nEt incane of m~~s.5,400.00 uncier t h ~  existin; nl :~n 

ir,cr-fsse-. h; I* 1x.r ~.-;;lt in ";i..ie ~pe; ir . ' i l  ;"I ri t~ n~.r,r',l?.lr, 

4"3 C e t e ? r y  111. ::xic tin lt XI.; .jptirria& pLbnt ~ c r  t? c node2 

f ,  m of c?tcc.,or~ I f f  C-E- m r + t \ r ? r t . : :  ir! ?*;-?I Ie 4.10. Upti::? 1 p l , n  

io r  t ' 3 i ~ '  C (  t f - 9 ~ ~  . ~L?,~;tie- ;L clezr: tenGene; tow; rcr: 3,-< cinl- 

izetion In comnut .  A r e t  un=;es coconut i~~e. re~sc-+ -;y :)C$ 

pcr;  ccnt  w i t . .  ttle nur:hcr - L yf@?ldin: ~ c ; c ? n ~ t  : '~1r,~c , i ~ : i t r ;  3 

from 41: in the  exfstinl ,  131. n 4 z  ? 4 S  in the opti:nc:l 17s:. 

'This increase w a s  m s d i  pssl!-\fe by elimin ticc 02 ; r c . c  ii:st, 

a reduction in are.- u r : & ~ r  ' * a ' r a z  by 67 per ccnt,  cow 

a c t i ~ ; . $ . t y  at the levcl  of, 3.55 i n  the opt2nsl rlaxl, inl- ,Pc;. tr~ 

~ - + t i i - ~ n P  :,roc acticn sf 425 liters of milk  per ?:.nn*m, 2kc 



Tiible 4 ,lo E f i s t h g  end optinal f am pl~s),~, sor Ccitagory I d  I. 

Esclslxin ,~4zLrn~l plan 
Nurcbcr 1-f EJuPnk3er of P e r c r  utzge 

P term yieldslng r-lrea ixee yie l :  in2 ckrzingc sT~cr 
nlznts/ (acre) (acre) plants/  exic t i n  2 
head =sf head of pl 

i cow 2 3 4 COW 5 Ir; 

~ o c o n u t  40 0.56 2.94 145 264.28 

Banana 3DU 15.30 Oml0 1'70 -66 66 

optimel a n t e r z i s e  c0rai)xl.n-tian r e s u l t e d  in a 1C _:er ~ & L C  

Incrc: se in ne-r; I.ncme z'rori iks,7,363 i n  rl?c sxiatinei ; I. n to 

!is .8,19), 27 in t t l ~  cptim-l plui. 

4.4 C i t t ? & ~ T y  I\. Ln t; ,c oi~t i r i ,~ l  pirri for clte~ofj7 XiJ ,  .,fven 

in T ; i \ . l c  rl.,ll, arm twnGer coconut increased l-ty 55 pear c. nl, 

yhl :: w s riic-de p0~s.i; LC t : l? : i j l l .  .: release- qi ?,73 ere y. ll-ie;, kiza 

under i:rec ntlr in tile c:?ir:t.l.ri ;%I n, .:it; F re i ~ c ~ i o n  I? r L ::t 

p r  ::* .t i r :  the -re,! Isiiccr s .:nnnlg, In kcri .s of ;-1mt 'Optl- 

l z t i  on, optimal - l:n Ilitr:! 155 c;cmnut - nlrtr~~ an< 46i2 Xm.arj? 

p1 n t t  . There wes alsz scar c 2.0s ~r ;ri2inc:1 i n c r e ~ ~ :  in r - i i  

pro6 u c t i g n  by chelxt 233 l i t 6 3 r e  f f.c! r '43c l i ters  a - d e r  tne 

C i existin*-3 pl- n. 1 1 : ~ ~  net i r s c  ; r ? ~  n; ~ . 1 4 , 1 6 f 1 ~ ~ C  in thr existin. 

plan, increased 3y riine yes cei~t, O;o Yi~. l5 ,41Z.57  in the 

optimal p2 lA.n, 



T&le 4#11 &xist ing  znd 6 g t i m a l  tarn plane for Catt y o r ~  IL. 

E x i s t 3 . n ~  ~1;:n O & i m a l  92an 
iiiuntber od idumber: of vscc"nt qe 

I t e n 8  y i e l a a g  iwea Area yielalng c i ~  n:4e ever 
plents/ (acre! (acre) p l a t s /  existin, 
head 05 h a ~ d  of [J i. r 412 

i .5 - Conclusiong, Cik.lsemb:.n-+ chmges j.pl the O p l A r r t i t  _ E 2s C ~ V I  r 

t h ~  c:risein; lllans fo r  ; 11 the cstc-jor'ie:. of 11~1- i n ~ j ~ ~  SOT* r'l 

j t  ; trr 7 t re~i ' i  caa '- c seemed, &x: =der ct~c:an*-;t %ficrt.aseci 

in the o:.tim, 1 pf ns L c r  -la. thc c tegarios. In the o; ti;: .1 

p1en.i ?'a.r,=r third cni  i , u~ t ; : - ,  ci.tce,c;rie: coconttt ac;nlin t; . to 

e : : ~  ext:.rct 3; cccul3yinq 95 . * *  r cen t  8 3  : r . c n t  0.- -ULC 

availi;'iLe r ~ ~ : : & , ~ & i v e l ~ .  %%US o p t i ~ d .  1.1 n: ,,ive a clec l- 

i n d i c  tion t i - iat  unrl~s til-. exiaiin:i c.,ric.l; t i o n c ,  it r.oy~5t '.,c 

r*src ~r-?' j  tall7. to i j t - i f )  >wfe rca un~er rocon:: t ix., 31% 

c?tc .;cjric A sf 'I ,lc issg . occ,irr d in a13 t f i e  o t i m i  l 

plans, but show& CEoi:lc ,iricrkawc in ?rce on!y In tkrt LJrz-. 

cat d a z y ,  ~;*liLe zreL tic cliae.. In t5c aptin: 1 a1 ns OF^ c~he r  

c~itegorf c.: . Thus r , l . k h c ~ . _ k r  S;Lmmia is: thh n as i; prorita LC 



a c t i v i t 7  solell, w i t h  refereacr-a to net mer_,ins, its hfskscr 

rer:uirm*ent of resources per unit am.a cougle\ wita rcrtrf- 

ctions i n  the c ~ v ~ i i i e b i l i t y  0 2  these rcsaarces wcies t ,e 

exist in. ,  ccn i t i o r ~ s  m c k ~  f t  ne~esss-zy to l i m i t  t t i i  l c v e l  of 

i s  c k i v i t y  es: cc ia l ly  on the 1ar:;cr sized hol: in :;. 
P r f  c-ntlt plve  ?epnr-.r ~ c t f v i t y  a~)":e;lrt?~ only in tht o ~ t i r - ~ i : l  

p\lc.n ::tr t h e  sec%vnt. cr t! '_;orye Ti-t-. Icvel  of cow rjctzvk-,:. in 

ten::: o '. mil?.:  :.re ?iclA.cn cecl inec-  i n  a l l  but i:!c- it st: riitp- 

qwr, . Corn-. P:.: tqj OCC, hec3u~c ,>! ir lov- nr t r, r 1 ,;-, 

i; not  _ c: r i n  sny or t. c s.,tlnol ? - 3 1 r x r r ~ .  a~irr,~rn, i - : c ~ i  c~;c! 

in nr -t incor : -: 52 lr i c n t  occusei i r '  d i e  o l ~ t i r  1 a ; l . ; , r :  l r , x  

tho! Airrt c?tel,or,, 0:- hoi.lin{- , th;i.t is on t-rAe T l r  .t 

A .  f t is ir.tLP"re~;cf TI,; t~ note *:.t it was orii; i n  eke 

o * t i r ,  . 1 :.lL;n J c .r  .chi ..: ci*t.. j u ry  t-list r I WA. 8L :.. -:xic t i a , ,  c!-tc 

;~cZs.l-?F t ,  wi ,. hi ,::. s.c A;?; i, ..rg.in, rr  k s t c r e c ?  ~11.1, i::crease 

ot,5. 2 L :e L . f z EXI t i r l  ., " 1 ri .  fn t i : c a i r  ztur  _ on. 

s?&ilr!.- f:'.mt. f: id?~n j &P, 'hi'ff: n n:d dghl (1967) h: d ,- Lao 

rc tar  ed 7 1  - ~ ? Y - ~ ~ ~ * . ? U F I  i:er'cstnt. jc- Pncre; ac in net r erus. <.I: 

i.rk:~;; It33 : , p ~  iii yf  1 i;i n j i j r  * : - - 7  A t  1 f . 2 ~ 1  t-IC 

atht= r cn*nc~arics, incraasc: is L 3 6  "c S.;ir:c-mr- w,s a?. . ;; t : r  :; .c- 

2% sul-3~x1 I d  , ~ e r  ckxit, It i s  %%us cleilr Cka t  t: c xc f-?xistr 

posr;ff,ility . i i n c r e ,  si: . L ie-???em :a c L 1  cctte ; zi 2 f ,. SI*:E 

through optir. 121 all.oc Lrt-~l a, T ~ - s ~ ~ ~ J . ~ c c s  mi. el % l i t  e:.:~:- "irtg 

c-, !~ , t i r ~ n s ,  s . 3  e c i  - 3 1 r ~ x .  xi  r L+EG ~ l e  % --.>r~ .: . 



5.  Resource uti2f %ation in o ~ t i m a l  !~ l cns  

grc?duction. ;.;ad w a s  Wte on ly  sresourcfs. t jE. l io t .1  5.1, Lui2.y 

'5.3 %::. L:. 3: 1. ti& itiii - C O : ~ S ~ T -  i k z t t  ;:,~~$;i.:Ie,r 1, nti .- re - 
1. '.o;?r ir: zi.e " L h i r C  se. son nB CTL; it;:;. - &v i.12 > A t 2  la i~oa.~r  

ti L s  sc?c; *q: t: el:e rs:; .,b 2i 57 . 't r ct i!t in t n c  klrst se sc:n 

3 F!Ti ; E XI c r L t  f l r  tht L(.cc;I~(: SF?, :;~:n. ''%is dnzic:  t c  :- t ;rct :-5,  

~m.utd i i  zec; I. :l.x>u~: t~ t-.'t ~xteli-., 02 ti lr~-~ IT< elevc n . - E X  ;: tit 

in i l r ~ t ,  5 C*JR . - r r .  L r s l . j s t i c r  V J C E  t:ii .m5L 1 1  

uscd G- 2 th c n l y  t i  e l i  ~ s r c c s c  oL lr vr;2 onr' cr ;. r:t 

o, , v il. k i c -  , t>c?mt jrczrr.r2.;ain- iM>?I,E:Ci,  



Esr this c~t:~r;o,ry, Avwilahle Za'rn~t~ W R W  F a l P y  1 7 t i l . J . s c Y . l  ?.n 

first and eccond seasons. Rut l&o-r in the t;b.ix-d secson was 

use: up only to the extent OE 55 per c m t ,  $ i i ~ ; i 2 . ? r l ; ~  c ~ l y  

51 ;XI: ;.LA?% c > f  the r ~ t i L ~ : h 1 : 3  Srrig~tAon W F S  F I ~ ~ Z : ' , Z L ' C  ii? 4 ; i r ~ -  

oy,tfnsI ~ 1 c . n  i n c t c n k i n ~  +ct7 excess of 49 p e r  PCP? cf 

aveilr??le er;lmmt. 

5 - 4  Cateqory XV& 33e patmrn of reerource ?.tiliza.i=J$rr was 

a i m i l ~ r  ta that in "kc third zategozy, but tl?~ d e g r e t  r>Z excess 

wee much less. percentege or' u-lfzcsticr: .>f 1 ~ ' ~ ~ s ~ ~ r  in 

the t h i  re aeasorl a z C  i r ~ i ~ a t r i m  were 95 per scnt  and 8 3  r,er cent 

respectiveid. tts in the kiierd category ca-,P";cl was r?c>t  full? 

ut i l i zed  rind &bout; 9.3 f-er cant cf a v ~ i l a b l e  i?nwji,I t ro ra i r lec  

2s excess. 



5.5 Concluasioner . barr mart&netian of the pattern of res9 rce 

utilfzatian In the a p t i m a f  pims 22 r "be varicluc catec_sries 

oL holi'in .r ?=vide@ scme imposkant ccsncluaions. It c m  kc- 

seen that the optimal plans have resulted in morc ofFfcicnt 

use of the limitin<:, resources. In a l l  the four categories 

of hold in::^ sore of the msourees thet  were fully ut i l iaed  

under t%e exist ing plans have rremained in excess under the 

optimal plans indicating more @f r i c i en t  resource w e r  Simi.0 

l e r P y  it can he sera that labour utilf gation, in ~eneral ,  

was Ri:jhIy imbalanced among the three seasons uncier the  

exisang plans. ti'hile labour was utdliaed f u l l y  under oj~ti- 

ma1 plans in certain seasons, in other season or seesons it 

remained in surplus. S-reviously, Johl and Khalon (1966) had 

reported serious jlmbdunces in agriniltursl labour supply 

the kL&hawal block of Ludhinna d i s t r i c t ,  !:wj &:). SimLizrly, 

in a study a m e d  a t  f e m u l ~ ~ t i n ~  optimal f a m ,  plans in 

dikferent; agro-climatic zones of ?lfmachah k'radcsh, haitc? g &. 

(1978) detected ex&;~~Wnce of sus~.>lus lakour in the h i l l y  

areas of the state. The author8 auggeated promotion of agra- 

based industries in the area to &ml;b the excess lakoczr 

force. I n  the present case, o p a a l  u t i l i z a t i o n  of each 

resource expressed a9 percentages to the amount 02 the resourcis 

used on the! model fEanrra3 under exiasting plans, gfven in 

T a b l e  4.12, brin ,s out clearly tkie imbalances i n  resource 

utilization under the existin,  plans. For inetenee, in the 



secand category, whale second ereawn labour WGS i d l y  u t i l i zed ,  

surplus labour to the? extent of 27 per cent an& 18 Ter cent of 

avarilakle apnowrts appeared respctfvely in the first sad th i rd  

seasons. The imbaLsnce is more glaxing in cater;ory TTS t-.here 

lcl-.orx was s u ~ l v a  to t h e  extant: of  46 per cent of a t r a i l ~ ~ l e  

amount in tile third season, whereas full util ization was 

oSservsd in the first and seemd seeaons. rurtfaer, irrigation 

mci ciap4tal also r m ~ n e d  unut%lia& to the extent ~f 41; 

per cent and 14 per cent respectively. It is clear that if 

first and second season labour cxlnstralnts can be releured, it 

would be possible to make ame of these excess resources 

profitably. In cakegory IV, t;he pattern is exactly the 3 ~ ! - ~ e ,  

but the extent of surplus of th i rd  season labour a d  Irri;.. tion 

is much less. C a p i t a l ,  however, remained wnutilieed to a3mut 

trle same extent  a t  $2  per cent sf available mount. rtvailc33:)i- 

l i t y  of significant arm>tana o f  @xa+~ss capital in the a. f rd  

and fou-h cstegorit~s indicates the poersibility for exploring 

the feasibility oE u a l i s i n g  the excess amounts for taking ap 

s0%11e supplementary en teqrf se . The excess cage i tal amow tin 

to Rs.956 and Hs.1972 respectively can be we81 to raise 

sppropriate sf satd u n i t s  of bacltyaard poultry which do not 

require any resource other than calpital. On the whole, the 

resource u t l l i  zat lon -Ltern in the optimal p l m s  :,oir;*s tc 

the need for tet$er naagc itlent or rersourcse on a L  +he 

categories ~f h ~ 1 C i n  -IS for n ,axb iz ing  resource usr' ef :iciency. 



Rigidity of optimal plans discussed above depends 

almost completely on the sgirbility of the 2?riccs of outputs 

£-I;: various -ctiv$ties, Changes in input eoeXficisnts 

ana c.ianges in the availability and prices of rpsources 

cs.irlcl ~ B O  alter the ;l;rts. aiowever, given the e x i s t i n y  

atuat ion ,  these factors are likely to remain rnore constant 

than outgut prices. Chengas in relative prices &f ddffex-ent 

outputs would lead ta alt~rattons  in net margins end i n  the 

allocation of avdlable  land and other resources arrr~nl; tilet 

diEEercnt act iv i t ies  k, mleintain apt;tmality. Uecause 

perennial cm:< activitdes are Involved, changes in optimsl 

pl'lns cue W variatfans in prices of out .uts  c~m only b~ 

tailen as intjicat%on,s as to the C ? i r & c ~ o n ~  in trhich schirce 

resources shoulC fLow to maintnin a p t i m a l i t y ,  rather than 

to say abrupt ci-~;lnge in the crop mi;;, dox the Ir.tter kind 

of c21snges to p r e c t i c a l l y  accur, relative prices will have 

to ch~inqla on s permanent, long tom kasis.  
4 

In W i s  study, the effect:: of price changes were stuaed 

by considering 25 per cent incressc in the ,rites Yer kilo- 

gram of dry pepper and unparmasec3 tapiocs. Increase i n  the 

price of  pep&-- wuld  clso result in an increase in the net 

margin oi the amcaaut plus pepper enterprise. Tke cz,lcu- 

lat ion of net  gresenxi ?.tarths for p p ~ s s  under the four  

categories ok holuin~s at revised price is given in 



zppemdlx VZ. .ma net: margins; f!or arecanut plus j.wmer and 

tapioca at the revised prSces are  gPven i n  Table 4.13, 

The net margins for tapioca and arecmut plus pepper in the 

:asevictus gbrogrmminq matrioes o~isirres sSst4tuted Isy these 

rct:ised net margins, tlr.d the rnatxices were solve?. The 

resulting optim;l enterprise catrbinetions for the four ccte- 

gories of hol- ings termed optimal ? l a  bI, sre discussed in 

com~clrirson w i t h  @xisting plrns and optimal plans at the 

o r i g i n l l  pxices (herein after refered to as  optimel plsn I )  

below. 

6.1 ~ a t e s ~ r u  I, A s  can be seen f m m  T a b l e  4.14, tapioca 

has entered o:tirrrel plan IX Sox the iPrst category w i t h  an 

area of 0.17 acre, whiLe it waa not: ,}rcertcnt either f n kim 

existin:, plan or q 3 i = ; L r n l ~ l  p3an I, itire? un8er c~ccnut -.uc; 

banaria dcclineci over o::timal plan f I-y nine  anc fift, 

per cent  res,,eci;ively. Sw M r  oi cows i ' t  l.!?9 fndic,:tcs 

m i l ' .  src ' t ictirn of 1324 literrs which is an increr.sc of 56 

per cent over oytirnel ~ j l c l n  1. As in the ogtimel ;)Ian I, 

arecant;t alone as cn act ivi ty  w?.s elemin. ted since it w c s  

not include6 in the yro:;rLnrming* N e t  inc.r:rne i n  o ~ t i n i . l  

p l a  I1 increased by 54 2er c m t ~ v e r  the existing pian, as 

against the increase of aWut 52 per cent by optimal ;:l:m 1 

over exist ing plan. 

6.2 Catdd~orv 11. Under optimal plan 11 given in T a b l e  4.15, 

areii undes coconut decfined slightly by five r,sr cent aver 



T a b l e  4.1 3 Net margin@ fox i31:ecanut plus Csgper 
tapioce at rewised ~rrices w d e t  the four 
categories of hoZdings (rupees / acre, . 

-tctiv$ t i e s  Categorie8 

1 
I XI TI1 IV 

3 S 

Tablc- 4,94 *.tptimal plan XI. far first ceWyoxy of 
holtiings. 

Pemxn tag@ Percentage 
*&ctivities change over change over 

h m d  o f  
cxw cuoistlng opA.rnol 

1 2 ??I- , plan I 

Coconut 

smana 

T;j~~~ioca 

asw 

;let income (1,) 4929.77 54.35 1,56 



Table 4,%5 'cptAmal p l ~  a 31 $?or ct;conii cat@gorg QE: 
holdlCngs 

hiercen tsga Percentage 
k c t i  v i a e a  ' c c r e ) /  chmge over change over head of 

COW 
existing ortima1 

I 2 ,, plcm I, 

coconut 0.53 26.19 -5 . 36 

COW 0.GC u -1.23 

the opUma1 plan f while banana was elidneterr'. H o D ~ ~ v ~ T ,  ;.re3 

under areemnut plus p e p p e r  increaoex3 by 14 per cent over 

o~:timal plan Lo Lev~l o- cow activity rerr,dned i;,~:ecticallb 

tmchan~ed i n d i c ~ t i n g  sptimal ~ d l k  produeaon of 972 liters 

pc.r .: nnum, Net incame increased by 20 per cent over t h c  

exiatinl; plan while in o~,timal plan I, Eher increi ce wrs  on11 

by 10 per cent over exist ing plan, 

6.3 Catt?iiaory f TT,. Wea under c o c o n u t  bn the opthital ::Len IE 

for the thirrd category declined by 14 LJer  cent over ol.t imal 

plw I, Arecwnut plus e,qer which did not occur 1s: optfrral 

~ l n n  I, appearec? fn o--.t;ia:&l plan IS w i t h  an area of q.23 

acres. Area uncler banana fncrerssgtd by 60 per cent over 



ogefrnjl glm X. Cow cctivIt+,- whick hzd enter& zt a Verar 10%" 

level of G, 35 in o p t i m a l  plan I, was elirdnated E m m  optlnal 

31 .n I X .  EJet i n m e  increased by 13 -.er cer:t o v a  the 

existincg yl-xra es against an increase of I0 per cent by o-tinal 

plan 4 over existing plen, 

6.4 Catawry fV .  In oytimel plan I1 for t h e  fourth catc+;xxy 

af holcin,~, it can be sets from Tat-le 4.17 t h a t  area urlder 

coconut declined F,y 1%' per cent  over o y ~ t d m u l  y l a n  T. ..recamat 

p l u z  21-cpper which was not !?resent in optirjiaa2 p lan  I, hi - sarcd 

here ; f i t i i  En area ok 0.37 acre. hrea under X ~ ~ c - m a  incrcc~wed 

b.2 ; c vcr: .>ex zent over opzimc.d plan 1. 'rhe nur;33~;<: QL cows st 

1.74 inr .&icztes  e p r o S : ~ c t S ~ n  of &aut  2114 lit ex^ :if :~li.. ;:.cr 

a~num;!, which is a, ciecreas~ of 21 per c t n t  aver r.91k j;xc;.iucti.cn 

in: o::t.,ir-a1 >lzn L.  r<hile :- t tncome inere, ar.3 y a? c 3 l i - t  9:': 

?xr cen t  over t he  existing plc-iri, tile ialcrc;-?s- e over net 

inczrc  in cs:.rUmi.;l p3 n i wc39 ne,jli.,i- 1e, t ' 1 -er C L ? ? ~ .  

rYi ~cu:;, Llthouqh e;:te.ryris -- p l i x  1.1 :; ds ngc.6, ~ c t  Inr,i;rrtt: h. :, 

ra,:;?i~~c~ . j  - ~ ] t a c t i c a l l ~  ti,c- s; i:.e, 

6.5 3ssource ut#l ization,  Perckntcge u t i i i z s t i  on of w a i l -  

L'slt.. resource? i n  o~tirr, 1 pLen SI for cii2ferurn.t: catec~orlcs of 

ho?.din :P; ar. given in '~e.hle  4.18, I t  c ~ n  be sc c n  frctlit the 

t ~ I I L  t h a t  bes-ides 1 no, sec:ond s c a x m  labour w3s c .1~0  Lu3.1- 

rztlli.a,cd on all c tc~qoriss ok holt.in,c. F i z r t  a. :son lahour 

rer;.~iner.i in cxcesc Z;n th+? extent of e igh t  Z,er cen t  znd t. ent_ 

r&r ~ c n t  in ontirnsl, plhn 21 for tht first mci SG con6 



7ercentaga 13ercentc;e 
" chang.e over & a g e  aver %ctivi ti es  he.:d of 
COW 

exlstlng optimal 

2 plan J ~ l a n  I ,+ 1 

COW 0.Or: -108.00 -100.00 

:>ereen tnge Percent; ye 

r~ct iv i  t i e s  ere'' chanje i;vcr chmge over he& of 
tvsw axfwting optiirlal 

i 2 
; ,Ic  a 

3 p l m  I 
3 



Tzible 4.18 r ercmtage u+&&i zagion oi i..v;~ilz9~1e rc:~scakrcc s 
in optimal p l w  f 1. 

C a t q o r i  es respctivel~ . LSrird season labour wss u t ~ l i z e d  

only to the extent of 79 and 66 per cent on second 2nd tIlt.lirc% 

ci!teguries.  AhfSe irrigation renl ined i n  excess in E d r a t  

;.rid t;'lird categorrioc, c q  i t e J  res:afnee? in excess to the 

extent of four  per cerit. I& isr C C C ~  cnd 16 :-ex ciaat OD 

c tircxl plm 12 fox seccnd, third cnd! fcuxth catec,orfec. 

The; pattern of resource ukilization under the optimal 

i > l a  X.1 also Ftfngs $ r a t  claarl) the h,7;13~1~ltl~es in repource 

use under the existing plans, There is sco:.e for cud tin^ 

down expenditure on Irriga-Uon in categ~ries i nnd III. 

I!&almce in labour ust mon~j the three season axe evf%ent 

ari categories I, Z% cxtd XSX,  kqtfle in tP,e fourth catt.gorA 

aveil ble 1-!hour h s Qeen EtilPy used up in all the three 



sea8clns. Significt!~;nt amouslta 0 5  capit% 1 are available r s  

s*amluc on third and Eourth cakegories i n a c a t i n g  ~copc for 

undertakf n 2 sunlcmei=itnry antclt;-rise as under optimal 

plan X *  

6.6 Conclusim Dy observinc; changes bn ol&imal. plan Ef 

over the og.tim@l r;?l?a I fox a l l  taie ea tegsr i t s  of 'nolr;Lng;ls, 

ccrtaln trends can be r~;ticed which ; re the direc t  r e s u l t  

oi change in uni t  $ricer of y?pper an<: tapisc . Area unc:er 

cocongt decline: i n  cqtirnal plan I1 over ~ptirr:&L ,:la I for 

ell c;zt:egorics aT holcin<;n.  A r e c a n ~ t  plus pepper entered 

the optimrrl glan TZ for Cne Egecc3n~i chirct a d  tour* c4~tr- 

jories, while in a>tin-,al ?Ian I, it had sccurec only  in the 

secend ~at@<jor;~* I n  t!:e ccse af b~naca, area decllned in 

o.::tim-.l glc in  ZX for tIke i i r e t  c~tegorfi by 50 F c r  c nl, w h i l e  

it w a s  eliinin t e A  in o. a m s l  k > l - l n  XI f ~ r   ti;^ SJ ca t?  C. t or, . 
In t;7e t h i r f i  an:? fourth catcgor;5es however, ?Tea unc3er banana 

increased in opthml plan II over optimal p22n I by sixty and 

seven :-er cen-k rss!?cctivel&. 3ue to increase in i ts  :,rice, 

t a p i s c ~  entered optimal plan I3 for the first eat~gor; trhilc 

it was not %resent in optimal plm f fo r  any of the Eour 

catc..*ori-ss ~f holdin. s. -This ~SasarvatAon is signieic nt, 

cince an increase of even 25 per cent in wit price o~ tc~;~iocr 

a d  not rusulc in it bean, fe s i b k  for  cul t iv  .Lion in 

relat ively  larger holuin-,s, Wvel 09: c o w  activity  increasecl 

in o r t f r - l  -la? Jf qver - t i m a l  ~ l r j n  I only in Wit F i r s t  

cat: ,tory* ;%ile in ayrti~el p l ~ n  I1 for the seconci c t e g o q  



it rcmained at about tke stme level, it wea eli~iin t e 2  in 

o~~ t i rn  %l !;l. n A A for t ide -  t i j~ IZ3 .  clatego;t-y. In t!lc> fourth 

ce t~ , .on :~  1evcP o~ COW ~ e t i v i t y  declin~u in o : - ~ ~ m a l  plan 3 

by 21 per c e n t  mcr %;:tima1 plan 2 .  It could. Sr surmiseii 

t h z t  under t h e  ;>r@valing condit%ons and even with nrfnor 

changes in em!- gsiccs. r d l k  procucUon hecomas an 

i n s ~ ~ a r a b l c  ;*srt os ver -  m a l l  land holckr:  . 
It fs clear that mberatc? ehcngas in the :;riccs 05 f - ~ m e ?  

oucputb, bl d t e r f  n, t5.i relative nee rnaxgina 2nC. xori- 

tab?.llit*, structure of activities, c?n cause variations in 

ay?t3.rrlsl rescarce a l l rx s t ion  mder existin9 C O I I L ~  ti, 123 I 

In t h e  case of annuhl cxro:7s, axis c u  aervc es clear l.nr i- 

cc l t i~ns  as zr, the aixection irk w h i c k i  entcrrrise c c d - i n  LLir-r 

nced to be altered to maintain optimality. By carekul 

manag.?rrent of resour- use and ertnterpritse mix with t r l c .  i + i c l ~ t  

sf. s ~ c h  iniicdticns, p>roc:uct; i ? t i co  c. c i~q-  ; : i t k t  1 ~ 1 .  ; a t f  gin 

lon,ex than  tnc Xi&& r,erisr, or e.iuliis-1 CL'G s cin le gr~i i-  

t?bl. weaaerc. . r or ombin* t i c a l s  Invc.,ivirt , . erenni al 

cno-s, however, &xu- t changes In the enter rise mix, even 

ii c~nsi8ercbla g ins in n e t  Ss?=me in th; short r:u: -re 

in~ icc t i~e4 ,  a r c  G ~ Q c ~ T L ~ '  nnt a rac%&cal. I n s e e d ,  short rtuz 

chsnses in the relative ;:rice strzlctu.re of :~erenliicl. c;roi.s, 

o f t en  Pea2 to chcnge.- 121 42-1:. eE1ocati:sn of v~r ia ' r l c  TeCf ;~r rCCS 

l i k e  fertilizers. 1 som a purely biological point  oi view, 

th is  mey nok h~ clesir&:l~. ~111~. fregilent. short rur& nlactu- 

ntions in the ;)rites of outputs of 1:erennial cmr)?, can C C Z T S ~  



consideral.tle dSffSeult--: eeP the E t n r t . - r  9x1 the optind manaGc=- 

mfiexzt of resources. This pix7'es ta t h e  rieed for evolving 

suitebla rf ce pclieas aimed at 9;wLntainfng a regime OLE 

staii;le relrjtive -7rices in tz'ie short nm, with a Ian." tern 

perspective f sr tkc -. - r i n c i g t ~ l  ,?srerar,ie 1 ctoi.-is, thiif: ntur 

the em:- mix an garzern l w d s  in the state,  In the long rvn, 

chringas ii~: the rclotlvc pr,tce stnlcture lncirrc?in; those oL 

i n p u t s  cal et t t le snrrw t i i  c ,  ac"L 2~ i n C i c ~ t i o n s  to 

~ r e C i i . i c , d t i a n s  t~ 5c ir-2 t ; ! ~  e n t c r y  rize mix far optimisinq 

resci: rcc  US^ , nc m:zxltmiains fan-; incrjmc, 





W s  study an o p W  entezplcise combinations on the 

g m e n  I w d  farms in Mlarala wens, carried out usin&; data 

collected from s q l e  holdings selected f r o m  Vanznchery 

panehayat under Ollukkara dasttelopanent block i n  Trichur 

district. A simple rendom aarnglo of 72 holdings f r o m  the 

ninth w a r d  of the ,r~ntPhayet and posswsing rs minimum of 

0.50 acre! (0.20 hectare) of gaz'dm l a d  was arioilysed, This 

sample was grouped, acrnrr?ing size of garden la6 

h~laings, i n t o  four ca$segories. 

'I%e c8xAsting enteqrise mix end resource use on the 

asrrrgle holdings were studied. The exiatirly activities on 

sampLe holdi in~~s  included cultlvatzion oE coconut, arecanut, 

pepper, COCog, banmiit euad tapioca and reesrfnq of milch cows. 

The s i x  majot cans'trsintts identified were land, labour  

avai1~bilA.t; during three seasons v iz ,  June to Yepter {Xwr, 

Gctsb<-r t o  Decerbex a d  Januaq to Play, irr igat ian an& 

working capital.  The intensity oE utilization of Wsssc; 

resources wider the &our catecsries of hofc:inss under e x i ~ t i n ~ ; ~  

conc::itions, w e r e  wtzadf ed by calculating amtunts of resources 

used iJes acre/per liead or COW. The resource use pattern 

indicatsd t h a t  bmma was the met resource intensive a c t i v i t y  

in all categories cf 'rmldin s followtio by amcmut pltrs 

pc,,p€r. Cocoa was the leart capitel and 1 W i ~  intens ive  

activi t in ; i l l  categories ok ho1dl.n .,s. 



Net margins or mtuma ta eimd resources per uni t  of 

activity (acre/hsad af cow) worked out fur  a l l  activi- 

U e s ,  sepagatell under each category of holdings. For 

perennial crops, m r a g o  arinuaf, net present paorths were taken 

as tr:e net margins. Net margins far arecanut and pepper 

.ere d~termined separately and added up ta y e t  the net merrjin 

f o r  the combined arecanut plus pepper activity.  F o r  calcu- 

lation a9 net mesent worth, the costs and rezurns flow over 

the economf.c Pile period of ea& crop w a s  determined using 

cross sectional data Erom the study dnd In consultcUon w i t h  

technical experts on c~ncarned cmp. The pettern of net 

present tsorths for each crop under the four cateyoriee of 

holdings incUcateli 'that net pmsent 3 ~ r t h a  increased w i t h  

increase i n  the size  of i~olding. M&;-uii  increase in net  

present worth f m  the first to che fourth catsgory of 'hold- 

Iln.,s w2i3 rewrded Sn t?%e case o f  cocoa w i t h  an increase sf 

nearly 36 y:e1 c+.lint. For CQCOIIU~ md arecmut plus t\e15?~ r 

the increase in n e t  :>recent wrth from Lirst; to fourth cate- 

go-7 worked out to 4 1  per cent and 48 per cent respectivcl:, 

hverege mnuzl net p r e ~ ~ c n t  wozWs worked out 3.57 clivid in% 

mmuity factor for me eccmnoniSc l ife r,eriotr oS tlae c r o p  i n t o  

their net  ;;res::nt warths for respective catc gsries oi r loluin -,s 

incxicated a similar pat tern.  Qxt~parfson of n e t  r x r g t n s  for 

all t3-re activities revealed. that  bmana was *e activity w i t h  

highest net  margin in a l l  catentoties of h o l d i n ~ ~ i s .  Errcanut 

plus pppsr  activity czme seconi; Eollowed by coconut, cow and 

tapioce in that c;r;dter. cocoa hacj the mialest net rrltlryine i n  



a l l  ~ a t e t ~ o r i e s  2f hoi~i int .p ,  

Gi:t lmal  ~ ~ l a n s  were worked out fo r  ~;odel Larrr,,e st.-lecled 

f rm each cete,c~-2 oi holc3in~c. For this l i n e a r  ;~rcs~rri-!~ful~.fmr, 

r~l.atrices wesc set: up tox c ~ c h  cat@(ac?r; ;;sifi_r :;~l_tt c~n In;-;ut 

coeff i c i o n t ~ . ,  -vailzF-)l~ resource levels ant? net r c rqins :.cs 

* c + i v i t A ~ s  unicr "d;e ,ark, culcr c~t~-gor, . Yke i- atriees tver E 

solved i;n6 thc resulting optirtral enteq.rf se &nix f .rjr vc-ch 

cct ~::r:: o& !-;f3hc1ir~- ,s  w e r e  :-tl:dAeESZ: in co ~,arLson t;i.tt: ex i s t ing  

pi.% ns. 

C;,.tirnal 2l;x for cote.;;orcy X stiowe!. cn i n c r ~ z s s  in arez 

undc=r e:t,c~;ln~Ac :.d bczn;.tr tq 60 per c a t  mi. 120 Felr c ~ n t  

r e ~ - t , t . c l i v e l y .  ','his increase in area was f c k l i t  tc* I-;.; 

~>1.J,~*An;jticm ai. crecaulut f r i ~ ?  the - 1rr.n .jl:c C t l r  C(,R-C<- i : : ~ t  

mlel ec. oi: 37 acre ot i'~sn--. which WLS wder src-c;lc.*t i n  t!:~ 

ex ic t ing  21.11. The Znv,>1 of m w  act iv i t l  c t i .  ..1incc. in trL 7 . r  :- 

of: ~ i l k  :,re uction by 31 51er cent in t i : ~  c ; p t i r ; c l  :.l:n, A%.& 

ir ,~:>~:.i--  Pncre ::e by 52 ~ ; c r  c:cnt Lmlr. F:. 3 ,  19EJIB!-9 iri c ,x iz  t i a j  

glan co e.c..4,854.173 in Cbr a - a m n l  pl&n. 

.dptiarril 2l;;r: f o r  cat:.+gorj XI sfic;ued zi incrt;;~ e i n  zrca 

unckr cocsni?t t y  33 j>er cent, p\xectlrruk r ? u c  r e;~.l;z KC..: 

the ;>ltn ct t i t i .  levc3. i ' ,ST: c:c.  re^ rmi er k~~:na - i~  

decZ%n~d by 80 per cctrik S;rf311;; '.20 acre under existLn.3 yl-~n 

to Po 4 a c p  o; ti,: =- l , L n. &evc l c s k  caw ~ c t i v i  cy  ; t 

i?,i31 kn ,~ iea tc& e?n 07t+Iix~'.i milk prociuctior-t O F  184 l i t e r e  er 

annw61. inconre for thi c cctstprq- iscr cs&d wl cr oj~ti~-:!!-sl 



plan j.)y 110 per ccnt over the ex i s t ing  plan, 

Lptirnal p 1 . a  far catc,~ory X31 in@iceted 2 cleer ten- ency 

towaxd s2ecislizeticn in coconut x i th  - d r a s t i c  inctcsee 

wlr3er its ark2 kry 204 :.)ex ccnt, 'LTiis increzsc. rest:lxf.-d from 

the rtl~~7':,e DP; I .  26 E C ~ E S  under a c c s n u t  and ! ! .2C  acrc under 

Smzna. I t vr- l c o w  act ivi ty  idso markedly aaclinw to LI. 3s 

in< icatLrzt~  optirncl prwuction sf 425 l i ters  of rdI.2; qcls znnum, 

C~tfn 1 pl.:n re;ister-d em increase oi: 10 per C C S I : ~  iil; Wx net 

incor~r over 6  xia at in^ r han  

t ~ r s a  un&er coconut increased by 55 per c.:er;t in t h ~  

~ptimel p l  fi ki.=.r tile four th  caw:,ory or I? X ( : I L ~ S ( J B .  . .re2 'u116er 

banan;< decl iraet* fly ~ ig i7c  :'j~r f=f.r*%. i f i l . i n a t i m  oi v L C  ct-nt.t 

released 0.93 rcrer %&lick contribute? t o w -  rq s increese> in t:rri> 

under t:ocoolut. Cow activity, i n  terms cf ~ 3 1 k  2ro uctio~, 

i~crearied w i t h  acUkip;n;.k , ro uction 3 E  239 l f- tee: .  .>r. : . i l k  

p r  aztnuv?. :'et incCme un~ :e r  optdrnal p1 n sixowe6 FX- ir_cr~ aPc-  

03: ~ U Z T ,  WL. e+' nine J: r cf:r,t oven the f-xi:-t;iuxl( i-. . 
i11u~; optimal p * , l  11: kf._p al C G ~ C ~ O X ~ ~ S  tjf hcl( , i l~. ; ,c  inqi i -  

c-tr( '  F ~ - r c - . ' . ~  iq ~rcre unl;ier c ~ C C ~ R U ~ ~  k x e a  uric.-er Cl;cm&na L':. c l i -  

neci in a l l  except the iirlrst cc't: p r y  -)f hcI.din.-;~. Sirnil,  rl_, 

levei of  cot^ act iv i ty  &L: o declined in a l l  exccpt t i w  l a s t  

c e t e ~ ~ r ~  :,of hol~inc;, txccpz: the og)tir?al pl; n F o r  second 

c;tc, iaq whlck ~ Y ~ C ~ U ~ B C T  S .  5$1 aCrE of reccnut 1 lus  1>cFX36r8 

other optit. el plans tmo three enter- r i s e r  viz ,  ccconul;, htsnana 



and cow, Cocoa a d  t a ~ i o c .  did nsnt  a-.pazr in m y  c>L the 

opt i i~a l  p3.m~. ;id- increase in net Income of 52 ;3cr cent 

was r@~a~k;@i! i i l  Ltle J ~ U T : ~  plan f.or the f5l"sf: G a t :  q O q  of 

hi -iuf n . 
me resultr of t n e  study incaicated t h k t  m d e r  ex&-.eing 

mnoitioiis 2-i resources wrs not ut i l ized  optir slly i n  any 

2.tlzing the tb3: e seasons was also noticed, bptir-.a3 - Ic-tls 

r e s c l t e d  l.n more eff icicAnt uur e of resources. C)ptinhl plans 

c q i t a l  werr4 a l s ~  fomd to be not fui.ky rztiliz& cm ;"zrrr;s 

consirjeriw; 25 prr cent increesr- in t l e  rrices c f  - CE:r;i@T 

snc; 20pl.0~ . Tk?c O T ~ T  1 2l;:ns mt?es the revj-sed psj.ces 

( ~ i 2 1 I j  showeC! dacffne in area under: cr,cc;nut over o:-&in.~-d 

~ i r r ; ~  ~t t z~e  oriqina3. prices (LE'S) in a l l  c; te:;r,ries of 

holc-in#. 4mlt;cneousl,9, t $ 3 ~  en t e r i d  C2lJif for tk*. 

girst; cekr ory,  and a r ~ ~ c t i n u t  plus :.xq;i?'.Er ~ n t e r e d  ::LaZT 233 

ti-.@ sccrin , thirw m t  ;~:)ucti. c t: . , t ; r i r ~ s .  re;. un.>er t ncmh 

in c ; . ' ~ f  ;.....ecll.nc*ri 1 3  50 per c e n t  cver t l i r -  arc.. ;In I Z :,r the 

i irs t  c tc.,or-* k;anar;;a w c s  eJSafn te3 frcm c.. X I  ;or s e a m -  

c tc ,oq. '20 ever i n  u .$I Ear "cuhird nd fourth c t fIcrics,c 



ares under fcrsnana increased over OX f by sixty per cent and seven 

per cent sesmctivelyr Level of COW activity  increased in c,! ?Z 

over + . . IS  only in .the first categauyt by about 58 per cerlt, 

.+%'l.lile it remained at a- out the aarne level in the  wecon? cc-te- 

;wry, it V . ~ S  elfn-dni.ted fmn? L~ TI for the third categorJ. In 

t.-e fou~tsk-i category it declined by 21 ,pe.r c e n t  over t h e  1:vel 

in i ~ .  1, ~rw:ic~:rn gain in net  incanre in L L ' I X  over net i n c o ~ c  i n  

sxia'cfn:; ,9lan was r e c o r ~ ~  in the Eirst: eztt:~30ry wit ! :  

increase of s1ightJ.y over 54 per cent, %'he increases were 2C 

per cent, 13 pel: cent =c- 10 par c e ~ t  req)cctlvely in >I 

for semi% , t n i r  cizc: fourth categori@e of; f l~>l r l i r?k je .  '.Me 

s-tuc-L c ~ f  rc2so;:rce u t i l i z a d o n  :$atterns in C r I I  also fndicatci:. 

the nett o s i t y  Lor bekter managencazt cf LesourcGs 0x2 tlic:. F;.rr.s 

in 221 ~ n t e ~ o r i e s  u3. bolt in;s in the st dy ase. , 
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t i r l  for k a m  income mĈ ' m:*L~yrenPT 1.n d r y  fam.3i.n~ 

. eterscn, S.A. (1955) r3electicjn oi. m&rnm~ ~r0-r"it. cwJd- 
na t ions  of l i v ~ s t c ~ c k  e n t ~ x  ri: :~~. E: d crop r c~ tz f iuns .  
- v q  , , '-:~DR., $2(33 : 546 - 5 5 ; .  - - 

2:i-n. i?~w; . ,  I, , t; ,, :ad ! i ~ ; - d ~  i it, ( l S 6 A )  f ; ~ a t i a l  : ~ic;~i\tm i r q  
02 prodvciziai? i o r  agrdculturs5 dcvelap;ls: t in 111611.-. 
I ~ d i ~ n  2.  a. L . c ~ T ~ ,  aC3) : I4 - 22. 

S E ~ ~ S J . V ; ; ~ ~  k. , _n<? Ral, ; ,C, ( f S C 7 )  , L , l a i  2 l ;~~~~ t .A .on  
oi cultivable l a d  ~ ~ r c 3 f i  tl ic c'f f f e r c n t  econx?..ic cro2:s 
of Kerals st~- . tc .  u, pJ $.& &. fi. sr t 5 t ~ t . r  

&%(I) : 92 - 197. 
S-i, 0 , ~ . ,  2nd Jehl, S.5, (f967) k-wnomic p t e n t f ~ & s  of 

VeuetaSle ci l t ivst ion on sull. ge water Ean+~s in hounjrb 
(a-case study), Xndian 2. $rfc. Econ., 23iJ I  s 
75 - $2, 



S;inkI;aya, 2.L.. ~ ' n d  Sidhat, D . 8 .  (19741 Regional spef .~l i -~ 
zation in the &tAvaUon of comercial cmps 
vie-,-vis regional self-sufficiency in food g r d n  
;tzlr>bquction - case cf punjab, fndiap 2, P.srs. 
Scan, 62iS; a 115 - 123, 

Y----'- - 
~Z?anmi.tga~:, i:, (1979) 141 f-r:ppraaC=h ta plenning for integrated 

rural development in &mur block, Coirnfastore district. 
UnPubf i shed t l see (Ago ) tkoesl a subr:4k.ted to the 'Pami l 
iladrrn ;~gricultural ~~!niversf  ty. Goi&et:.orc. 

Sha~.~zt ,  A,C,, anB kerfil~n, A,J, ($972) Inp-ct 05 e ~ c ? , n ~ l o -  
gfcal  develo~ment orz the n o n a t i v e  shifts  in 
trapping ~etterns. Ir,d$.an 2. A r l r i c .  i tor.., Qf C) J 

1% I. l65, 

sin2h, 5:. (1977) some alternattve strstegies for ontlnel  use 
ok land and o%.her esources ir: the h i l l  r e ~ i b n  of 

3 i x L 3 k i l r  :i*&,, cnd i-d?ngr3, r, 11.G. (1968) I:conamlc opt;i~a in 
resaurue ellsc.:tisn ior kbe cultlvaters of Pen jhzwda 
block. ifidan 2. A x .  I'ICO~., &3(31 - : 1 - 3.3. 

ira;:i, -'re J., cad Liranrii., .1 . i i ,  (19781 i-~wArr3zation 05 
returns thmugh f a m a  pf tsrining under f t :r t i . l izer 
constrz int  in d r l i & u l  lack oi the mian t.erritor:; 
of Uellh! 8 3 2, * , 2 -- : 47 - 56. 

8 w t  A.S., SS1QIL85. BOW*, S h m r  f * .  a D-Jr Re ( ~ ~ ~ )  
l?4arb *i! drSm 8w pmaw -t-Pdrm for -m-f# 

en fisrc~us &a the Woai ~ d - r p  -. a f 4 )  8 Sf? * f f 9 .  



bivaprsk- sari, . '  ,S. f 1974) Determination of opeSm;2 ;:ltas 
f;.t resowrcc2 USE. ;~nd i n c a ~ f ,  sf Licizncy i n  fsmts cf 
' at$kkottrti divir:lon, Th n j  z w ~ r  district. 
Cnrtl;bli shed r"',;;c, ( "3. ) ~' .EsIs  B:L n . i t % & d  t% i ~ d . 1  :;:d~i 
~zrytic.iilrurr2 iin8vc r r i i t -  , C:olcth t c r c - .  

Swa~son, E ,AX., d o x ,  3. (1954) Tk-e setlection oi. live:-- 
simck entcsr.r20i. .q i:~ti~it>f a l & l >  928. %* k. 
&con 36(lj : 78 - dB. * ,.S 

* cric$nals not seen 



Appendices 



K E W A  A G R X C U L ~ ~ W I  mXVEi<SI'J% 

COLLEGE OF WORTICULTUAE 

V L L L ; s x w  

Department cf ngrieulttura1 EcanornPcs 
Schedule for fm smey 

1, riame af farmer 2nd address 

2. F W l y  particulars 

"* H-5 of m e s s  O c c ~ ~ ~ n /  Ramarks 
&0. 

2 
activity 

3 4 6 

3. L a n d  use 

2io. of Land axes o ~ e r a W  !l%~e 02 tcer~anw 
plot/ Lacased Mae& Ketnasks 
f tccpfncnt .:4e+ G@@n U r y  Total  Own 

6 in 7 oute 2 '6 4 5 9 



4. Crop layout 

& Remarks crops ( m a  un&z/No. of No./ of or hlot tr-81) 
NO , t,/ Yolmg/tzdn Irri- i, r;r ame be&ng haring 

3 6 
sed) , 

2 3 

5 .  LivewWck inventory 

$1, Geacription o. B~~ Ape Emsent Raa*s 
No. Specfes ,rid sex 

S 6 
value 

a + I 0 

6. Livestock maintenance e-natuse (mtsl for e yeat) 

; : i lk mimdls DFJ d e n -  
I erf - *- .a Price/ Guan- Va- price/ &an- Va- zrks 

% 2 I 9' It 
=ternunit tity lu: Itan  it t q y  A*. ) 

Roughage@ Early 

Late 



k2eri-- Yilk m f m B f ~  I.)- I :at- 
I -s od price/ kuan- Va- svrice/ ,,uan- Va- 

Itern unit  t i t y  lue Itmunit tity lue 
arks 

1 2 3 v I # 

Labour 
( Eami by/ 
hi red 1 
( ~ O L ~ T G  ner 
6ey)  

Cleaning 
animals 

Cleaning 
s t a l l s  

Feeding 

Cthex misc. 
charges 

7, Input use anC casts. ';a.rfie oE ctg,  ria. of trees/sree 

June - 
Sez:tm?ber 



June * -- 

September 

- - - - -  

I P!scaa&Jp.neoua 
L*JT 

kefiOd * u ~ ~ t r  HA- r d l y  &emark8 
unit  

3 S 1;%4. t@t j$  Y$"IJ~ ?-$&f 7 a 

October - 
December 

January - 
1-Y 

Pmd~UW.0n 

Ferisd T o t a l  2uantft;y- D X ' i C d   ow ~~~k~ 
prdiuct$on EIor ham sald unit vdue 

June - 
septemimr 

October - 
Bece&er 



9 .  Incone Sron l ivestock 

2 1 ; ~ ~ :  ~f for ..uan- rrice/ '20ta1 ;ax- , eriod eroauction horr,e produce t i t y  unlt vaZw 

3 
use 

X -4 7 0 
sold 



(A) Flow oler coats avtd returxls and present worth of 
Goats an6 r e w s  5or coconut - C a t e g a r j  I. 

r)isoomt PZ'e~tant D i a c o u n t  Fresent 
Year factor ~ r *  of Yeax (1r4-1 Raturn' a factor worth of 

3 ' W P ~ '  at 9% 3 coet. 4 6 6 t $74 7 retunrrs e 

.- -- 

Total oT present w o r t h ~  23387 .I ... - 50219 

A~gendix XI (ii) Flow of costs end ret~rns and >resent worth of 
costs ;.nT returns f ~ r  coconut - Category XI. 

- . . - - - C I  

Ljistzount Present Discount Lreaenl 
'OsLs factor Yy ( I . / ~ T C ) ~ ~  

w o r t h  02 Year RetuEns factor worth oi 
9% s coees 4 5 (fdp.gre) at 9,* 7 +ot-s B 

- 

Total of present worUzs 20576 .. .I - 53757 



m i x  TX (iii) Faow aE cost@ and returns an4 present worth of  
oastrJ and amturns for caconut - Category 111. 

D i s c o u n t  B ~ b d n +  ~jioleount Present 
£=tor worth of factor wrth of year (wrre) at 

3 OW 4 5 6 retumm a 

&penax f X ( iv)  Flaw of ccsts and retuxns and resent w o r t h  of: 
costs and ~stilmc tor cloeonut - Ca-gory SV. 

Discount Present D i s c o t ~ t  Present 
fsctmr worth o f  mar Rett~ms factor 

Year w o r t h  of 
a s twacrc' 6 at 9% r returps e 

Total of present worths 21007 .I - - 58751 



&perndia I X T  (1) Plow sf costa md returns, :.nd present worth of 
coats end returns for xecwut - C a t e ~ o r y  I, 

Uisoount Preaemt Dia@ount I resent 
Costa tectar uorth of yeax (Rs/y*) 9% oo* factor worth of 

a t a  4 s ) a w 7 returna~) 

&endix III (ii) Flows of cost@ and returns, =d present worth of 
costs and retuna for amcamut - Cate;sry XI. - 

uiscount P r e s e n t  Disco%mt Present 
Coasts PSC-r w o r t h  of year Returns fnctor worth od 

(b/%p-& .+ 9y, 3 ccs+s + s L~d'%ra) at 9s , i returns 0 



k ~ m d i x  ZLI (iii) Blows oP eosta and returns and r;re:ent w o r t h  ~f 
costs 2nd mtnms fr=r arecr*nct - Cestargery TII, 

eis~ount Fressmt  isc count r resent 
factor W O ~ ~ I I  of CO'+' factor worth o~ year 'Fr (~~'azm) st 9%. 8 -.+s + 6. at 9% 7 r r (~ t~EP8 0 

Amendix X X X  ( iv)  Flms O :  ~08tS em. retuiTif;  am. : rze;, nt r:srth of 
w ~ t s  and r o h ~ r n s  for aracanut - Ceteyory I V .  

D A a a u n t  Present Diacaunt Present 
Costa factor war* of yeor ~ L ' C ~ J L :  worth of Yy (~'%-j at 99: j cogit. 4 mi 9% 7 9 

Total of present worths 19311 - * . 38922 



A (i) Flow oE costs wid ~ietwn-is asd present worth E 
costs an8 retuns for peppar - Category 1. 

G i a c o u n t  Present Df scount Present 
Costs factcr worth of year 

Y:ar (~.Jy.r) 9% mats 
ia=turns factor w o r n  of 

S (F~SCL") st 9% 7 returns * 

A m d i x  IV (11) F13w c,:li; C ~ S C S  ~31d returns ad present warth of 
costa and returns for " ~ e p ~ r  r - i:ate~;.!sr-~ I Z .  

i-.iscotmt ?resen% Discount Present 
'iesr Casrs factor worth of  year ~ e c k ~ r  worthof 

?l 'w%cm) at 9;. 3 costs 4 5 (.t;/acre) at 9J rett-pl 8 * 

- - - - - - 

Tot;&l of present wrrst;hs 13254 .I, * .. J9t326 



A ~ m n d i x  ZV (fii) Flaw of wuts and return@ end present worth 
of casts and r e t m o  of pepper - Catqory 
fXI md IV* 

Casts Discount Present Fcetuzr~t; Lircozui t  61rezsent 
( R . / P K : ~  factor worth of Year ( ~ ~ / a c n )  factor worth of 

1 2 at 9% s costs 4 ti 6 . at . 9% 7 returns 0 

A ~ m i x  V ( 5 )  Flow oi GY)B~% wd returns anci ~rresent w ~ f i l  af 
ccst-7 and rctdrn Eux &coa - Cate~~ory  X, 

Discount Present 2eturns ~iascaunt Wesent 
"O" f ..ckot WE* 0 3 .  Year i~q'acrc) i-actor w o r t h  of 

1 ccrst;s + 6 6 a t ~ 7 - - ~ u n ~ 1  8 

Total of ;:resent korths 7332 - a a 12412 



Pkpwenc3.x V (ii) P l o w  of c~atrs arnd returns and :>resent worth of 
costs and return tor Cocoa - C a t c * ; o ~ ~ ~  LI. 

i=ocsts Discount lJresernt Year Returns u i scowt  LJrssent Y e a r  (~?./ncrs) factor worth of (r&/acm) Eactor worth ak 
1 2 et 97: 3 cost8 .+ 5 zt SX 6 rctusne 7 

"- -3.l 

A;:,pen&ix ---. V (iii) Flow of coats find returns and 22resent worth - f  
costs and r e t ~ m  for COCGE - Cateaork - I I ~ n d  IY 

Dismtmt  2re. eat ;?et~~rr.s Liscoat  Sresent 
fcct3r k f ~ ~ t t )  of IBBT S c 2 c G r  w 9 m  of 

costs 4 S (bl"/"cn) et 9% r returns 8 -*-'-~---___pl-(5--- IFII"-. 



i&pen&ix VX ($1 F l o w  of m s t .  end seturns end present worths of 
costs  and returns Eor iw;pcr - U a t e g o q  I. 

Diecount Present L,iscctmt L re ent 
Costs ta6t.01. worth of year RertuFns *=tar w a r n  of 

S 9 .- *- getiinls g 

;+~~er~c?iq V f ;  (if) Flow of costs a d  redturns and resent b7c3rt11s of 
cost? ~ n d  beturng for peyger - C? t e ~ c r ]  11. 

----.--*- - -.., . * . . --- 
Biemt?nt +resent u i ~ c o ~ t  , r e g e n t  

Coots fzctcr w -  c ~ e 7 r  
Year (~c/aere j 

fsct.r.~ w o r t h  02 ,. ~ e j  "-Z;-L Y, . ,  - 1 costs -I 5 rcturns 6 

T o t - \ l  of: - r e s e n t  v.crtI=s 13254 I .. .. 48778 



r n m d i x  '1 (iii) Flow d caste a n c  returris ariC present wortha of 
costs and rcturr~s 20s Pe~-~per - Catet;ory 
X l Z  and SV, 

w-l---- ILID.l 

~ C G U T ~ ~  ~ r ~ * . c n t  Retun~s "~'ise.~!:nt Tact;or Present 
frcvlr worth of Y e a  ( E , / ~ ~ ~ )  9S w o r t h  of .I 9% costa 4 6 7 retunts % 



OPTIMIZATION OF ENTERPRISE 

COMBINATIONS WITH SPECIAL 

REFERENCE TO GARDEN LAND 

AGRICULTURE 

B Y  

JAYACHANDRAN. N. V 

,4135'1'H,4C'I' O F  TC1t-SIS 

S u b m i t t e d  in partial fulfilrment of t h e  

recjtrirernc.nt f o r  t h e  degree 

M,4S1'EK Of: SC:lt:S<:I: IS A(;KICIJL7'1JHt 

Faculty of i ~ \ g r i c u l t u r e  

K e r a l a  Agr i cu l tu ra l  U n i v e r s i t y  

Ilepartrnent of Agr i cu l tu ra l  Economics 

COLLEGE OF 1-I0KrTICUIATURE 

V e l l a n i k k a r a  - T r i c h u r  



'iM.8 study on optimal enteqlrA.rse combinakAonsl on garden 

l3n6 tams in Kar=la was carxied out using dsW collected from 

ample holdngs  s~lectelc fxcm the ninth ward of Eanaccherr: 

pancknyat under c l lukkara  block in T r i c h ~  cirtstrict, through 

sii~11t rendom smpling. The 92 h o l ~ i l n ~ s  tha t  forme< the saaple 

were group& i n t o  four cate:ories bcskied on siee of gmen land 

hcf Ainghc. 

The major cunstxalnts &Centiffed were land, labour in 

khme season8 viz.  June to Septmbox, Cctabm: tn Ueccrber and 

January to ;ah, irrf >>ation ect' capital, Banana was ieientific.c? 

as the amst resource intcrisivr ~ c t i v l t y  fallowed by arecwut 

~ J ~ U S  i>ii3PFb"r (=Oms was the. b a ~ t .  hbotlr and capital intei~sive 

&ct,&vit;y* - et r.mginz c c l c t  :?er unit  o f  a c t i v i t -  in&- 

 he^ highest net  m q f  n in a23 cats wries 

rollow& 
by &ft!cwut @US PcPPc;fr. C -COXSU& C O W ,  tapioc; and 

or s r e u t n ~  orc er . 
*tima plans korked ou t  m:Ler eldstlng coneitions using 

linear c - r o ~ r d n j  tcduld.i:it~ 20t W e 1  farms unfler tile four  

catc,~ori ~3 of holdin ,s Znt 1c;te.d e uniliam tc-ndcncj oz 

increase in afea muer cocanu t over %he existing plrm, Lxcc pt 

W e  optir;:al p1.m for ti?*< srAconl! ca*gory, which inc:lurbcr: are- 

eanut ~ L u s  pepper clso, ti1 ct-ler optimal plans ha6 three 

enteqrises viz .  coconut, banana and cow. Cocoa and tapioca 

did n r ~ t  a:jpes i n  any o~;tinral glm, Kcadmum fncreasc in net 



$name of 52 per cent wi:s recordel in oy*timal .;>la for f irs t  

C ~ ~ J Q Z " ~ " .  Zn other categories the increases w e r e  ten cent 

in both s&:.conc znd third and nine pcr cent  in the tsurth 

cateqcry. \ - ,p t i~32  :\li'l?~ resulted In mre elEicE:-dn'c us of 

rewtlf C€"S 

Sens i t iv i ty  oE optimal plms were t;ersti?d by considering 

25 per cent  increases i n  ,rice3 05 pt;F>er 2nci tapioec, The 

oy?tinc?l p l m s  at rrvfsrscr: ,:cites indicated d e c l i n e  in area 

wder coconut over ~ p t f t ~ a l  ~larns ~t olriginerl 1-~rices in ell 

cate.,asi~s eirnctlt nsausfy fallowe&:, I317 apperar'cmcc or" tz:-Po.,r 

in t3e z i r ~ t  cateyorq- mt.' arecanue plur pepper in ssconc, 

third an 2 f a u r t h  cat& garies, EJ.i-;n;4pla was elinlinc:t~ d Er-1m 

secuna c .t~>*>:.or- : nd cow cct iv i ty  from the third cateq,os,. 

zncrc ..ske in a c t  iucmes o r b  revised o~C;imal p l  nc ovc 6 

existing p1;ns worked out to 54 per cent, 20 per cent, 13 

per ccrtt anc'd 10 per cent respectively on e a t  5.cries T , Z L ,  

I11 and IS?. 


	image47250
	image47251
	image47252
	image47253
	image47254
	image47255
	image47256
	image47257
	image47258
	image47259
	image47260
	image47261
	image47262
	image47263
	image47264
	image47265
	image47266
	image47267
	image47268
	image47269
	image47270
	image47271
	image47272
	image47273
	image47274
	image47275
	image47276
	image47277
	image47278
	image47279
	image47280
	image47281
	image47282
	image47283
	image47284
	image47285
	image47286
	image47287
	image47288
	image47289
	image47290
	image47291
	image47292
	image47293
	image47294
	image47295
	image47296
	image47297
	image47298
	image47299
	image47300
	image47301
	image47302
	image47303
	image47304
	image47305
	image47306
	image47307
	image47308
	image47309
	image47310
	image47311
	image47312
	image47313
	image47314
	image47315
	image47316
	image47317
	image47318
	image47319
	image47320
	image47321
	image47322
	image47323
	image47324
	image47325
	image47326
	image47327
	image47328
	image47329
	image47330
	image47331
	image47332
	image47333
	image47334
	image47335
	image47336
	image47337
	image47338
	image47339
	image47340
	image47341
	image47342
	image47343
	image47344
	image47345
	image47346
	image47347
	image47348
	image47349
	image47350
	image47351
	image47352
	image47353
	image47354
	image47355
	image47356
	image47357
	image47358
	image47359
	image47360
	image47361
	image47362
	image47363
	image47364
	image47365
	image47366
	image47367
	image47368
	image47369
	image47370
	image47371
	image47372
	image47373
	image47374

