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INTRCLUCTION

The cropping pattern in Kersla state, in comparison with
the general pattern of cropping for the country as a whole,
exhibits éharp differences., While some oi the major all Indiz
crops like wheat, barley, bajra and raize are not grown in the
state, farmers of Yerala cultivate a variety of crons rarely
found in other parts of the country, This distinction can
clearly ve brought out by refering to the statistics on the
arez under princir sl crops in Indla, ané the area uncer tho
same crops in Kerala, In the year 1982-'83, 93 per cent of the
gross cropped area in the country was collectively under
cereals, millets, pulses, groundnut, oil seeds, sugarcane,
cotton and jute, the correspronding figure for the state being
only 30 per cent., The contrast'bacomes clearer, ii rice, which
cecuplied 22 per cent oi the yross cropped ares of the country
and 27 per cent of th. gross cropped area of the gtate during
19€2~'03, is excluded, Thus while area under principasl cross
excluding rice at the national level was 71 per cent of the
gross crop;ed area, the same crops covered only three per cent

i the yroses cropped area of Xerala state doring 1982«':43,

The cropping pattern in Kerala is domineted hy a diffcerent
set of crops which are not widely found in otiier parts of India,
In 1982~'83, 5% per cent of the gross cropred area cf the state
was collectively under a set ¢f crops which included tapioca,
banana, coconut, arecanut, pepper, rubber, ginger, cardamom,

tea, coffee, cashew and cocca., lone of these crops appear as



principal erops at the nationzl level, These crops, most of
them perennials, are raised in the garden lands and dry lands
of the state, Rice which occupied 27 per cent of the gross
cropped areaduring 1982~'83 is ralsed in the wet lands,
variously during the three seasons in an year., There is
growing tendency to convert wet lands into garden lands
wherever physically possible, which points to the declinin:
importance of field crops, particularly rice. Rubber, cardamom,
tea andé coffee are plantation crops raised on large scale,
mostly in the hilly tracts of the state, Cashew is found in
the poorer soils mainly in Cénnanore, Malapruram and ir'alchat
districts, <Coconut, arecanut, tapioca, banana, pepper and
cocva are ralsed both as pure crops and as a mixture, as is

the common practice, on the innumerable homestead farms in the

state.

Besides the cropping pattern, the average size of holding
offers another point of contrast between the agricultural
sectors at the national and state level, In 1976-'77, the
average size of holding in the state was 0,49 hectare, while
the all .ndia average was 2,00 hectares, During the some year,
the ;ercentage of jross area operated by small end marginal
farmers to the groegs area operated by major size classes stood
at 62 per cent and 24 per cent at the state and national levels

respectively,

In view of these distinct features of the state's agriculture,



measures, both at the farm level and the regional level, to
increase profitabllity of farms, need to be designed speci-
fically with thege peculiarities in mind, at the farm level,
apart from the adoption of sound managemcnt practices and

crop tending, the cholce of ¢rop combination and the optimal
use of various resources, determines to a considerable extent
the profitability of individual farms, If resources inciuding
land are being used sub-optimally, readjustments in the
existing cropping pattern and resource use may be necessary
for increasing ferm income. Inclusion of dalry enterpriscs,
which does not cormmete for land to any significant extent,

hes ireen observed to increase farm income, 1In adcdition there
is the fact that farm labour is becoming a relatively scarce
and cestly input, Optimal distribution of such scarce
regources amon; competing enterprises is a necessary condition

for improving profitebility of the farm.

Evolving such suitable crop combinations fcr different
farm situations in Kerala, however, pose different problems,
These are directly related to the peculiar cropping pattern
found in the state, with the predominance of —erennizl crops
and mixed cultivation mostly in the garden lands, Although
many studies have attempted optimization of seasocnal crop
combinations with and without integration with livestock,
studies relatin; to enterprise combinations on garden lands,

and thet too under the cropping condition of Kerala are scanty.



It would, therefore, appear worthwhile to study the various
existing crop and livestock combinations found in the state
and to develon optimal economic plans for broad categories

of holdinys which would help increase their value procductivity.
This study is therefore, expected to throw light on an erea
hitherto less explored and help in better understanding of the
potentials for increasing farm profitabdlity andé income. The

specific objectives of the study may be listed as follows:-

i. To understand the existing pattern of crop mixes with

or without livestock enterprises in the study area.

2. To understand the extent and intensity oI use of resgources

on the major categories of holdings,.

3. To identify the major constraints in the production

process.

e To develor optimum farm plans for major categories of
holdings feor efiicient use of resources to increase farm

income,

The study is presented in five chapters including
introcduction. In the second chapter, & review of literature
relevant to the study is given. The materials and methods of
the study are discussad in chapter three, Chepter four containg
the results and discussion and the methods and findings are

surmarised in the f£ifth chapter,
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REVIEW OF LITERATURE

The literature relevant to the study are presented in
this chapter under three sections. iIn the first section
studies of an introductory noture are discussed. Section two
contains review of studies on optimization at the farm level.
Finally, studies at the regional and naticnal level are

presented in the third section,

i. Introductory studies

Reviewing literature on the use of optimization methods
in agricultural eccnomics, Day and Sparling (1977) found that
the principle dates back to 1826 with the concext of gain and
loss at the margin developed by Von Thunen, who used it “to
develop a theory oi relative economic value and spatial

diversity in the use of land, labour and capital®,

One of the earliest tonls of optimization, still in voqgue
is budgeti:y, DBudjetin; as a manacement tool using a balanced
blend of analytical reasonin: ond careful empirical obser-
vations, was developed by agricultural economists in the inited
States during the first cuarter of this century. In its most
developed form, budgeting has served as an -

*explicit arithematic psrocedure for obtaining
approximate optima of simple constralned optimization
problems end for exploring the broader implications
at the regional and national levels of ecohomic
behaviocur in responcse to changing economic conditions
and policy contrnls"-

Day and sparliny (1977).



At the micro level, farm budgeting, according to Johl and
Kapur (19273) is essentially "a method of analysing plens for
the use of agricultural resources at the commend of the decision
maker”. ‘hile a farm budget may be prepared merely to compare
the cost and returns resulting from the adoption of a new
method, or the use of new eguipnent, it may alsc ve used,
accoréin to Yang (1965., to determin< the prosrective exrenses
and income resulting from a complete chenge in the cheolce and
combination of farm enterprises and a gomplete realiocation of

farm resources.,

According to Day and Sparling, budjeting ers may he said
to have reached its culmin:tion in 1951, with the introduction
of mnodern optindzetion metheds that yesr, In 19531, Hildreth
and nedter came up with th. first specific 2:plication ok
modern ootimization to agricultural economics, through thoir
study on the choice of a croy rotation »lan, This w.s followed
by a serieds of studles dezling with various aspects and s-ecific
cases of the application of optimigestion technigues in

agriculture, mainly Iln the United States,

In %ing's (1953) paper on applications of cctivity analysis
in agricultural economics, he outlined four different techniques
for analysing the situation vhere, the administrator of & yiven
bundle of regources mist decide vhat the proper combin:tion of
these resource inputs should be, and what bundle of products he

should produce in order to maximize money profit. These



included (1) use of budgets, (2) mathematical estimation of the
complete nroduction functiong, cost functions and revenue
functions, (3) estimation of isonroduct contours for rarticular
segments of the surface to which releative jrice lines may bhe

a pliec¢ to determine the ortimum combinztion and (4) use of

activity analysis to select the best comhination.

Swanson and Fox (1954) made a coméarative study of
conventionzl budgeting and activity analysis a&s tools for
selectiny most profita le nlan for & particular farm situction,
and concluded th .t the latter nrovides a more powerful techniue
by increasing the range of cltermative plans tho t might procti-

cally be ccnsidered,

Heady (1954) discussed various opportunities for using
linear programming technicue, and gave simple prescntation of

computational technicques with empirical examplec.

MeCrokle (1955) made a detelled comparztive study of
linear programming with marginzl analysis and budgeting
proccdures, fe found thet, the technigue could e applied
successfully to four tyres =i provlems namely (1) cost mini-
mization in producing a given output, (2) resource allocation
among alternative lines of production, (3) determination of
optimum level ci factor input and (4) optimum resource use
through time, ¢nd s lections of altern:tive programmes for

resource development,



In one of the earliest expositions on linear programocing
technique in India, Chakrabarthi (1958) discussed and illus-
trated with examples the usefulness of this technigue in
various spheres of the economy like (i) cost minimization in
transportation, (1i) the diet provlem and (iii) problems of

profit maximigation in agriculture,

Swanson (1961), after studying the practical aspplication
of linear programming in agricultural production, concluded
that the operational advantage of linear prograrmming over
traditional marginal analysis in total farm planning stems
chiefly from the fact thst its data recuirements more clo=ely
correspond to the kinds of informaticn usually evailable for

planning.
2. F 1 1 €

reterson (1955) presented a programming model in which the
livestock enterprise and crop rotation are selected simul-
tanecusgly, Using the technicue, he maximized the returns to
labour, capital and management by an appropriate combination oi

the livestock enterprises and crop rotation on a 24¢ acre farm,

In his astudy Desail (1960) sought to maximize farm business
income under the constraints of land, capital and labour on
each of four farms drawn as a sube-sample from 160 farms in the

erstwhile Bombay state.



Dhondycl (1960) studied the application of farm manageunent
principles in planning and budgeting fcr eight holdings in the
Kalyanpur extension block in Kanpur digtrict., He found that
programuing led to ¢ crop plan vhich increcased the net income
cf a farm, and also provided addition:1 opportunity for employ-
ment to the family labour through: the intensity of culture and

greater volume of farm business,

Kahlon and Johl (1862z) tested the potentiality of budgeting
and linear programming by analysing specific farm situations in
the Jodhar village of Ludhians distriet in FPunjab, The problem
consisted of nine enterprises with 16 constraints. The total
returns to f£ixed rescurces estimated through prograrming was
R8.6,951,21 as compared to K$.6,166,94 estimated through
budgeting.

Malya (1962) prepared optimal plans for two seasons with
five and four cro: cctivities respectively for a farm in
Vadamalapuram villoge of Ramanathapuram district, Tamil hadn,
In beth the seasons, with the resulting reoryanized cropmix,

net income was found tov increase gignificantly.

The major objective of a study by Xahlon and Johl {1962L)
was to find the most protitable rotation system that allowed
for complementary relationshirs. The optimum solution was
founé in a comlxdnation of rotations rather than a particulasr

rotation,
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Sahnl and Johl (1967) estimated the optimum combination
of different vegetable crops 60 as to maximize the returns
to fixed farm resources and to work out the marginal velue
proaucts of different farm resourc:eg., The optimal rotations
included potato, tomato, cauliflower and cabbage as vegetable
enterprises, Un the vwhole it was found that vegetable

cultivation was risky and required heavy capital.

Sirohi a=nd Gangwar (1968) worked ocut optimal nlons under
different situatlons-with &nd withcut capital restrictions,
reorganization with ond without inclusion of vegetable #nd
dairy enterprises, and underx conditions ¢f existing and
improved technology-for selccted farms in the P anjhawala
block of the tCnion Territory of belhi, The results of various
optimal plans indicated a substantial potentiality for
increasning net returms from the farms under proper allocation
of resources, Inclusion cf vegetable crops in rlang clong with
unregtricted borrowed capital stepped up the farm net returns

on all sizes of farms but more on small farms.

Dhewan and Johl (1969) in their study conducted with the
twin objectives of locating the price of milk at which dairy
enterprise would start paying in comparison with crop cultie-
vation and finding the levels of dairy enterprise in the
production programme of the farmers at different levels of
rilk price, found that a price of Rs.0,77 per litre ot 1964-'65

relative price level was the minimum price ess:nticl to
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incorporate deiry activity in the farmers production plins,

After a case study of the production pattarns in the
Union Territory of Delhi, Guglani and Sirohi (1972) concluded
that dairy enterprise was profitable and could be included as
a complementary enterprise along with crops to increase farm

income.

Arcra and Prasad (1972) developed optimum models for small,
medium and large farms under tweo situations of existing
technology with and without borrowing. From the findings of
the study it wes observed that tihe combination of maize and/or
peddy with wheat crop should be grown on maximum possiile

area of the leerut cistrict.

Singh et al. (1977) examined the impact of integrated
crop -nd milk production on small farms in Iunjah, :nd ohserved
that a maximum Increase of about 110 per cent in farm incomes
was pos:ible when one Improved buffalo cnd three improved
cows were introduced in the plen with improve; cro. technolog:.
The percent:sie increase in farm income under different situ-tions
incéicsted =n increasing trond with the level of dairy enter- rise

under both existing and improved technclogy.

Shenmugam (1979) developed optimum pleons at existing
resouree levels for maximizin: income =2nd employment in f:irus
in the nnur block of Coimbatore district, Tamil -iadu, The

optimum ;21-ns revcaled that the net returns coul: be increzsed
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by 38 per cent on small farms and 21,64 per cent on marginal

farms even by reorganizing the existing resources.

Sirohi et al. (1980) worked out optimum ferm plans at two
levels of cash availabllity, and three levels of mixed farming
viz, crops, cror plus dairy, and crops plus dairy plus poultry,
for various sizes of farmsin the Kanjawala block, Union
Jerritory of Delhi, Their observations included the possibillity
of increasing returns on éﬁall and marginal farms in the area
through better combination of crop, livestock and poultry
enterprises. The small and marginal farmers stood to keneiit

very much by introducing poultry enterprises,

3. R O an onal level e
3.1 Block or district level studies. Nine crop rotations

were considered by Johl and Kahlon (1963), to determine the
highest return cropping pattern suited to Ludhiana development
block in Funjab. A comparison of existing cropping pattern
with the optimum cropping pattern with capital restrictions
revealed that there was only a slight increase in returns to
the fixed resource:z. However, the study showed that when
capital borrowing activities were added, there was a marked

increase in net returns in the optimum cropping sysatem,

Johl and Kahlon (1966) studied labour utilization
patterns and employment potentials on farms in the rakhowal
block of Ludhiana district, Punjab, After analysing the

labour availability, utilization and balances, under existing
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technisues of production as well as after introduction of
improved producticn technigues on a synthetic farm gituation
in the study srea, the authors concluded that there existed
sericus imbalances in agricultural labour supply and its use
on the iarms in the study area, Although these imbalances
were likely to increase if resource use was rationalized
through judiciocus farm management declsions at the existing
level of proauction tecnni.ues, in.roved production techni_ues
accompanied by rational f£arm management decisions were found
to improve labour utiliszation =2nd generate more gainful

enployment potential,

The results of a study on the comparative profitabilit,
of dairy enterprise in relation to crop cultivation on
suburban fermein Funjab, undertaken by Dhawan and Johl (1967)
indicated that maximum percentage gain in net returns in
optimal plans were in smsll farms; an increase of 102.8 per cent.
The inclusion of dairy enterprise was fcund to leac to o
reduction in income., However, commercial dalry enternrise had
the potential to ensure a regular flow of income throucghout the

year.

Role of commercial crops in enhancing farm income was
studied by Chauhan gt al. (1974), in the Jaipur district of
Rajasthan, 7Twe altermastive optimum plans were developed to
examine the possibilit, of increasing farm incomes from commer-

cial crops. The results of the two ortimum plans indicated



clearly that there existed a significant scope for increasing
incomes on farms of all sizes through the adoption of commercial

crops.

Sivaprakasam (1974) derived optimum plans for resource
use and income efficiency on four different farm situations
in Fattukkottal division, Thanjavur district, Tamil Nadu. ‘e
recorded¢ percentage increases in net income for optimal plans
over the existing plans, ranging from 22,64 per cent in
situation two, to 72,26 per cent in situation one, =néd a maxi-

mum increase of nearly cent per cent in situation four,

The general objective of a study by Bulasubramanian
(1975) in pindigual civision of Maduri district, Tamil Nadu,
vas to assess the resource use efficlency on garden lind farms
and to formulate optimum crep plans for three farming
situations in the area, The optimal plans inacicated sicni-
ficant increases in net incomes in &ll the three situations:
€1.,27 per cent in situstion one, 57,90 per cent in situction
two and 24.15 per cent in situation three, The total labour
utilization also increased in all situations: 26,40 per cent,
19,64 per cent and 4,71 per cent respecitively in situstinns

one, two and three,

Sirohi and sharma (1978}, after studying ferm planning
under fertilizer constraint in the Alipur block of the Union
Territory of Delhl cobserved thit the positive effect of

resource optimization &end multiple cropping were severzl times



greater than the absolute negative effect of reduction of

fertilizer on farm returns,

Based on the gtudy of farmers in selected villages in
sligerh district of‘Uttar Pradesh, rfandey end Bhogal (1980)
showed that incomes could be increased by introdueing dalry
through high yielding buffaloes particularly on small farms
and with better crop combinations on large farms. The optimal

plans worked out by them utilized labour more efficiently.

Muthusamy (1982) studied optimization of resource use
in garden land farms in Namakkal block in Salem district of
Terail Madu. The results of his study showed that the optimum
crop plan included only less water consuming crops such a
cotton, groundnut and cholam, Tapioca, even though an annual
crop, found a plece in the optimum plag since it reguired

less water.

3.2 State level studjes. Sadasivan and Ral (1967) prepared
& plan for allocation of cultivable lend among the different
econcmic crops of Kerala Stote, subject to a set of four
conditions. The results indicated that overall, by renllo-
cation as recormended, net income would increase by more than
19 per cent, 1In the optimal nrogramme, the arees under paddy,
coconut, pepper, cardanom and coffee declined whereas earec

under arecanut, tapioca and tee ghowed significznt increare.

festrictions of land, human labour, bullock labour and
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cash were considexed by Singh et al. (1972), in their study
conducted in three regions of Utter ‘radesh. Optimum cropping
patteins with limited and unlimited cash were formulated for
the three regions and compared in each czse with the existing
patterns, The results clearly demonstrated that under the
existing cropping patterns, farm resources were not utilized
optimally on the small farms of all the three reyloius. 4
clear implication of the study was that even with limited

cash resources available with the small farmers, a change in
the cropping patterns would positively enhance the existing

farm incomes,

The increasing emphasis on production per unit of culti-~
vation =nd per unit of time ﬁay compell farmers to gredually
mechanize their farms anc drastiecally reorgznize the crop mix,.
Sharma and Kshlon (1972) studied normative shiits in cropping
patterns in runjab &s a result of these changes, and ccncluded
that income bright crops such as American cotton, sugarcane
and groundnut would replace less profitable crops like desi

vheat.,

The prospects for regional specialization in the culti-
vation of commercial crops was studled viseas-vies the objective
of regional self-sufficiency in food grain production, in
Funjab by Sankhayan and Sidhu (1974). The programmed solution
to this problem showed substantizl changes in the cropning
pattern with a marked decline in area under food grains,., iIn

the solution, food grains accountec for only 74.69 per cent of
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the total crorped area, as compared to 80,37 per cent in the
existing ;:lan. The authors concludec that a policy of regional
seifesufilcicney 1in food grains, accompanied by optimum allo-
cation of acarce resources might help in increzsing the

cggregate value product by 5,63 per cent in ‘unjzb state alone,

Uptimum plans develored by Lhawan and Kahion (1975) .or
small, medium and large holdings in the central nlains of
Funjab indicated marked shift in production natterns when
compares with the exdsting ones, .aize « potato - wheat - _reen
grarm came out to be the most paying rotation in both the

resions of the central plains of the state,

Singh (1977) attempted to outline a strategy for inte~
grated use of land and other resources in the hill regions of
Utter Pradesh., Besides studying the existing crop rettern
and input use rates, the study explored the possibilities of
increasing farm income and employment by optimum resource
combination, by developing six, sltermative optinum ;lons,

The highest increase in returns over varizble costs was
possible under the sixth plan which envisaged the use of
improved crop technology, alongwith rdlch animels, and noultry

and relaxation of credit constraints.

in a study aimed at formulating optimal farw plans in

different agro-climastic z:ones of ‘imachal :radesh, Nadda e

al.
(1978) noted that cereal crops dominated other crops in

regpnect of area anc¢ net returns in the low hills whereas the
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reverse vas found true in the mid hills for both the existing
and optimum plans, The study also indicated the existence of
surplus lsbour in the hilly areas which, zccordin: to the
authors, suggested the need for promoting agro-based

industries in the area to ausorbh the excess lahour force,

Uptimum plans developed by iiruthyunjaya and Sirohi (1979)
for representative farms in the drought-prone tracts of
~arnataka were found to give farmers higher nct returns ot
a lower level of risk. Increased use of cxrucial inputs like
credit and bullock labour, while increasing net returns
were also founa to add sore instability tc the enterprise
system, On the other hand, mixed farming not only increased
net returns on farms, but added stability to the system,

Stewart et al. (1979) studied a group of farmers in
the Kentucky a:ea in the United States, and observed that
even with the existing farm management practices, farm
incomes could be increased if sufficient capital was made
available,

The crucial role of capital in changing the existing
eropring pattern on 4i. ferent sizes of farms was brought
out clearly in a study by Patel and Gangwar (1983)., While
estimating the potential for the farm income end employment
in the dry farming areas of Haryans, the authors found that
profits on all size of farms could be increased considerably
by making the required capital available,.
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3.3 idational level studies. In & major study on spatial

programming of production for agricultural development in
India, Randhawa and Heady (1966) employed an interregioneal
programming model, to determine the optimum zliccotion of
acreage among competing crops and regions, The model was
formul. . ted using up to 467 eguations and variavles, and
considered regional land constraints, comparative advantage
of different reglons for various crops and an array of
constraints, The model solutions suggested some lmportant
increases in production and incomes, if land were allocatud
by resions and crops as specified by the results, ~sbout

12 per cent galns could be r- alized entirely frow a
reallocstion of crop rroduction to conform with regional

proéuctioh vossibllities cnd comparative advantage.

Onyenwaku et al. (1982), attempted to illustrate how a
linear programming model could be used in planning the
desired national self-sufficiency in food production. rfFor
this the authors developed a svatizl linear programming model
for Nigeris, compering 80 real activities and 84 constraints,
The three :lternativ: goals listed were, nstiona2l self-
sufficiency in food grain production in (1) 1977-'78, (41)
197%-'80 and (41ii) 1984-'85,. ~uthors recommended the adontion
of the methodology of th: study to the planning of other

sub-sectors of the country's agriculture,



3.4 outher studies. Singh and sirohi (1576) devcloped a model
with 668 crop processes and 264 constraints te work out
economic optimal pattern of distribution of availakle waterx
supprlies of Upper Ganga ecanal for maximizing returms to
irrijation water in the command arca. Uf the two optimal

rl ns prepared, plan I without optimal cllocction of canal
woter among the various branch canals resultced in a comoined
increase ¢f gross return in all regions amounting to 16.4
per cent over tho roturns in the exdisting nlion., In the
optimal plan II with ontimum allocation of canal water, the
tot:]l returns in éhe command area as whole increassed by

24 per cent,

vcCarl et al. (1977), have discussed the design for
direct use with farmers, of & linear programming model for
fzre plenning celled "Purdue Top Farmer Cropping liodel ‘'o'%,
The model was run with 5000 farmers. The authors have
stated that success of the model was due tu its design and
the interplay between research and extension nersonnel in the

model <esign.

Norton et gl. (1960) used a multieyear linezr programming
model to csgist an American Indlan tribe develop agricultural
plans for their tribal ferm, Five year crop, live stock and
investment ;lins were generated consistent with the tribel

resource bese, goals and decision making structur. .,

Calkins (1981) showed that linear programming can help
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plan rural development, if the income maximization and least-
cost diet models are inteyrszted within the resource and
menagement limdtations of small-scale representative farus,
Through six model formulations cf & represent:tive ienalese
farm, linear programming was used to identify the inost
nutritious 'nd preofitable production potterny trodewoffs
retween nutrition nd incomer and the costs of cnnctreints
relating to levels of crodit, market availlability, ond

humen: canital development,

Thamodaran gt al. (1982) analysed effects of alternative
output and input price situations on the choice of outrut and
input levels, includin,; water mana;ement sysiems, in their
study in Scuthern Tamil Madu, The zuthors concluded that
under the existing resource constraints, a ferm:«r in the
study area should bring all his land intc the silt system

of irrigation with banane as a major crop to maximize profits,
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MATSRIALS AL LETHODS

The materisls and methods of the study sre described in
this charter under five sections. Seection one conteainsS @
brici desceription of the study area., i'rocedures followed in
gsampling and collection of data are discussed under sections
two ond three resnectively, Section four contains a
discussion con the princijpal features of the sample., -n the
tifth section, & detailed discussion on the method of anaiysis

is given.,

l. Description of the study srea

The area of study comes under the Panancherry panchayat
of Ullukkara development Hlock in ‘Irichur district. ‘ihe
panchayat oceupies a total geographical area of £7.6 scuare
kilometers and is divided intc 13 wards. The total population

sccording to the 1981 census was 28,500,

There are two high schools, three upper primary schools,
two lower ;rimary schonls and two governm-nt tribsl lower
prinm. xry schools in ths “anchayat. The dalry enterurise in
the panchayat ig scrved hy six milk societies, viz: Alpsras,

eechi, Vaniyampara, Vazhukkumpara, ananchery and
Chevannamannu. In addition, there is a veterinary hospitel
and twe integrated cattle development »rojeet sub-centres
functicning at Hannara and Vaniyampars, The naunchayat has a
sexvice co~operative Lank (qegister liumburs 541), The

Agricultural Development nit serving the Madakkathre,



Gllukkara - nd Fanancherry regions is slso locsted in the

panchayate,

CE the 6660 farm families in the penchayat, 76 per cent
(5058) poasessed holdings of size up to one hectare (2.5
acres). Twenty two per cent of families (147¢) had holdings
between cne and three hectares (2,5 to 7.5 acres), ond only
two ner cent (126)had holdings above three hectares (7.5
acres!, Twenty nine rer cent of holdings under one hectare
had sizes of only up to 0.1 hectare (0,25 acre), Distrie
bution of farm families according to size of holding is
given in Table 3.1,

Teble 3.1 Distribution of farm families in Pananchery

panchayat, according to size of helding
(1983-'384),

Size of holding HNumbexr of Percentage to
(hecfaxes) farwufamilies total
D) o1 1475 22,15
0¢1m1,0 3583 53.80
1.0«3.0 1476 22,16
shove 3 126 1,89

Jotal 6660 100,00

Source: Agricultural Development uUnit, Fanancherry.

The major crops grown in the area were paddy and pulses

as field crops, coconut, arecanut, banana, pepper and tapioca
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as garden cropes and rubber and ¢ashew as dry land crops. The
cropoing pattern in the panchayat is given in Table 3.2. The
staple food crop, paddy was grown in a net area of 882 hectares
(22067,5 acres) which constituted 33 per cent of the gyross
cropped area of 2688 hectares (6720 acres). The gross area
under .addy stood at 1653 hectares (4132,5 =cres;, this being
the aggregate of the three eropping seasons, viz: viriiou,
mundakan and punja with 641 hectsres (16C2.5 acres), 757
hectares (1892,5 acres) and 255 hectares (637.5 acres)

Table 3,2 Cropping pattern in Panancherry pnanchayat for
the year 1983-'84,

Cro asres lercentage to gross
1p (hecgaresi croppgd area
Rice 883 32.85
Tapioca 660 24,55
Coconut 390 14,51
Arecanut 198 7.37
Banana 125 4,65
Cashew 105 3.91
Kubber 21 3.38
Fepper 70 2460
Pulses 36 1,34
Cthers 130 4,84
Total 2688 100,00

Sources Agricultural Development Unit, Panancherry.

respectively. Area under taploca, at 660 hectares (165" acres)

constituted 25 per cent of the gross cropped arez, Coconut
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was cultivated in 390 hectares (975 acres) which was 15 —er cent
of the gross crop.ed area. Arecanut ond banana occunied 158
hectares (495 scres) and 125 hecteres (312,5 scres) respecte
ively, which works out to seven ~er co-nt and five pexr cent of
the gross cro;ped are:, Rubber plantaticns, mainly on hill
slones around Veniyempara, occupled an area of 91 hectares
(227,5 acres;, while cashevw raised on poorer and dry soils

covered 105 hectares (262,.,5 acres).

The characteristics looked for in the sample cultivators
were the cultivetion of a mixture of major garden crors, this
beiny the more common pattern in the state, and avallability
cf irrigation fzcilities during summcr, ~After discussion
with the toohnie 'l experts of the Agriculturszl Department, the
ninth ward of the ranancherry panchayat was purrosively
sclected as the study area. A list of farmers with a minimum
of 5C cents (0.5 acre) of garden land constituted the fr me
irom which a random sample of 78 farmers were selected, using

¢ random number tatle,

3. collection of data

Pata for the study vere collected ircm the sample nolde-
ings by the personal interview mcthod using a well structured
schedulc covering all aspects relating toe the inputs and

osut;uts of croie and dairy enterprise, Specimen of the



schedule used is gilven in Appendix-I, The information
collected included the total size of holding, total ares
under garden cro-g, area under individual crors or plant
nopulation as in the case of perennial erops, detalls of
cuantity; ond value of inputs uscd and outputs obtained irom
exch orop end similor detalls for the dolry enterrise,

The relerence period for the study was the agricultural

year from June 1, 1983 to iay 31, 1984,
4, rincivel featureg > e 8 =)

4,1 geperal. Cut of 75 farms constituting the sample
three were rejected owing to extremes of values ana lack
oi irrigation feeilitles, lo attempt was made at substi-
tution and the remaining 72 farms formed the ultimute
sample, DSesed on the size of goerden land holdings, the
sormple was cateorised inte four groups as shown in

;a‘!le 3 » 3 .

Such a clascliication was resortcd to as the noture ol
forming decisions of these groups differed considerably
from one ancther in torms of types and amownts of inputs
used, caplital avallabilit; and other physical and mon: tery
constraints, dest of the analysis was done for each of

these cotogories scporetelv.

The average sizes .f the various cetegories worked out
tO 1,99 zcres, 1,85 acres, 2.96 ¢cres nd 4,46 acres

respectively for citegories I to IV, the aggregate average

26



Table 3.3 Categorization of garden land hcliings according
to area.

S5ize of (o= Total sAverage area

Category rden land ﬁg?gi§»:£ area under garden
4 holding(ocres) ~ing (acres! land {(=zcres;
2 3 4 -4
I 050 to 1,49 27 26,75 0.99
iI 1.50 to 2.49 25 43,13 1,85
III 2,50 to 3.49 10 29,58 2496
iv 3,50 and 10 44,58 4,46
ahove
Total 72 144,04 24010

for the sample being 2.00 acres. The total ares under -orden

crops covered by the study was gbout 144 acres,

4.2 Crooping patteri. lne garden crops, particulsrly the
rerennicls exist as a mixture without specific demarcation of
area for individuai crop:. Thils posed the proilem of delinew
ating area under each crop cernarately for the different
helddn e, The number of plents of each crow in each holding
was recorded. Sanana, only ..endran variety of which wag
considered in the study, and tapiocs were raised as vure
cropa, It was thus possible to record the ares under them
directly from the hol-inge in which they were grown. This
detail, toyether with the total number of pl:nts of each
perennicl crop s¢parately as young, non-bearing and adult,

bearing under euch ccetogory of holdings is given in teble 3.4,



Table 3,4 Categorywise area/pl:nt population under
‘ diiferent crops,

Categgrgeg

Crops T 53 T11 v

b3 -] 4 &
Coconut (No.) A 593 868 463 1018
Y 526 1208 | 765 1290
(42) (48) (42) (52)
Arecanut(Nn,) A 3600 4445 2850 3100
X 85 525 110 300
(114) (115) (100) (7€)
Pepper (No.o0f A 595 380 270 330
standards) v 85 120 60 90
{28) (12) (11) (9)
Coeor 0. ) A 220 150 75 130
Y - o - -
(8) (4) (3) {3)
Banana (Acre) 3.58 3.30 1,30 2,10
Taploca (icre) 1,05 1,13 1.03 1.00

(A - Adult snd ¥ « Youngy figures in parenthesis show
average crop porulation per acre)

4.3 Dairy enter.rise. Many househclds in the sample
possessed some livestock like cattle, buifalces and/or goats.
In this ostudy date were collected only from these househeolds
~roducing cow millk, a8 production of tuaffslo «nd got rdlk

woe insiomificants There were princin=lly two types »f cows,
vizs loeal and cross hred as shown in Teble 3.5. 8 ¢on be

expacted, over 63 per cent of cows were with those farmere



having holdings with size less than 2,5 acresy; a result ci the
aids extended to sgmall 2nd marginal farmers through develorment
projects for supplementing farxm income. asbout 77 per cent of
COWS were cross breds.

Table 3,5 Distribution of cows in milk among different
cotegories of holdings,

. Iypes
Catejories Local Cross bred Total

1 2 3 a3
I 4 8 12
i1 1 ) 27
71X i 3 6
v 1 4 5
Total 7 23 30

Se lethod of analvs

tnie of the specific chiectives of the study was o
determine the optimum combinotion of crops and milk preoducte
ion, that would maximize net farm income subject to resource
availability under the existing conditions. In order to
arrive at this optimum entcerprise combinaticn, linear
nrogrumming technigue was used as the analyticol tool. The
technigue involves the formulation of a set cf inequalities
subject to wihich an objective function is to be maximized.

The linear programning model used was of the following form:
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‘aximize Z m  CX
Subject to AX < B
and X = G

where X = Jlevel of ectivity

C = net income per unit of activity
(net margin)

o
fi

j input per unit of activity
(input coefficient;

B = 4inrut aveilability

Programming matrices are made up of the objective
function CX and the technological metrix AX and vector 1,
Four such. matrices were . repared, one for each catecgory of
heldings. These were then solved with the aid of computer,
The preparation of objecctive funection and the technological
matrix for each catejory was done through a series of steps

as described bhelow,

5.1 3Selection of represent: tive farme. Uptimal enter-rise

combinations had to be worked ocut for four model farm
situations selected cne each from the four categories of
holdings, For the sclection oi & rmocel farm frorm a eategory,
the gerden laud area on furms in the catogory was first
listed. From this list modal sized farms were identified,
Then i resoarce position on the mcdal sized forms were
examined anc one representative farm was chosen from each
category., The criterion followed in this selection was trhat

the selected farm should Le Fully represent.tive of the £ rms



31

and the farming conditions in that category so that the combi-
nation worked out for it is arplicable to other farms in the

cate ory,

5. Zelection of sctivities, In order tc develor optimum

cro; plans, it is necessary to ldentify activities which are
technically feasibie and sulter to the study area, &Six
crors almost wholly dorinated ithe croonming attern in the
garden lands oi the samule frrus. These werc coconut, arecanut,
LenpRer, Coc0d, banana ond tapioca. In addition, e sizoble
nurber 0f farwers hed Jalry enterprise alse, Fodder cultie
vation to sunpeort dalry enter rise was not observed on .ny of
tne iarmse Thus, dalry cnterprise compece: with cror entore
yrises in respect o tuo inruts only, viz: ¢ dtal and 1l:iour.
notehle aspect in tin cultiv tion cf pehrer «od arcanut wor
that they were relsed as & single enter-ris. with resy ot
te 1.n¢ atiliza.dlon, with perper vines troined on the arec.nut
palmce A2 such arecrnut »lus pepper wos concicered in thde

ctuay s a sinle enternrisc,

Se3 sesousce cvoilabilit, ano conetr ints. The urollem of

determining an o-timum enterriise combinction exists only
when the re curces sre limited, and within this lirdit tion,
sivens objecitlve funceticon 1s to ke maximized, In aoriculture,
as singh (1971) hes statad, ths maln resource constyaints
nay Le
"adifferent (ualities of 1'no, seasonsl lohour suvrl, ,
animal #nd mechanical power, fertilizers and chende:ls,
finance, behaviourazl constraints such as consumption gozl,

flexibility and adoption constraints «no technolosiczl
constrzints”®,



After examining the resocurce nosition, the following were
identified as the limiting factors in the present study, viz:
land, lebour aveilebllity during three égricultur¢l seasons:
June to Senterber, Loctober to Decerber and cenuary to fay,
availaiility -f irrigotion water and working carital. For the
formulation of programme matrix, it is necensery to estimcte
the level of availabhility of each of these gix constraints.
The amounts of thesc resources use. on the model fsrm selected
irorn a category werc taiken as the lcvel of resources avoiiahle

in the matrix for that categyorye.

(1} Lend. Type of land avalleble in the study area could
e broadly classified as wet land, garden lend and dry land,
In this study only garden land has been considered and tiwe

area selected being compact, the units were homogenous,

In the estimation of available garden lonc on the
typicel farus selected, the area occuried by young and none
bearing plents of ero;:s cultivated had to he exclude:,

This is because vhile non-bearing plantes entailed maintenance
expenciture, they did not €40 to the income oi the {axm,

The progromming was done icr one year period, assuming thot
2ll the activities includes contriiute to the income of

the farme. This resulted in the need to concider, primarily,
the bhearing ;lanﬁs amon: the perennial crors for esti-
mating area occupied. The broad guldelines of spacing
recommended by Kerala Agricultural University were used in

estinmating ares subject to the existing total =2rea and plont



density. To this estimate, the area under banana and/or
tapioca, which could be directly recorded since they wvere
ralsed as pure crops, was added to get the size of total

available garden land for the respcctive category of holdings,

(11) Labour. The utilization of lasbour on the sample farms
could be broadly divided into three seasons viz: SoutheWest
monsoon season from June to September, North-East monsoon
seacson from October to December and summer season from J: nuary
to iaye. The labour available during these three seasons on
the model farms constituted the levels f£cr the three different
labour constraints. During the survey, it was observed that
almoet ell the farmers used a ﬁixture of family and hired
labour for various operations on the farm, Separstion oi the
family ond hired components ot total labour that went into zn
operztion was found very difficult, Therefore, no attempt was

made te serarate famlly and hired labour used on the farm,

Valuation of labour was done at rates paid out on the
sample farms during the period of survey. In the technological
matrix,labour was accounted in man hours, Standardization of
iemale labour was done using the wage ratic of male to femzle

labour,

(11i)Irrigation. All the farmers in the sample had facilitated
irrigation of their lands, +Those who did not have their own
facility, hired irrigation water from neighbours who possessed

such £ eility. In the calculation of cost of cultivation, cost
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of irrigation water was accounted for, by using the prevailing
rate at which an hour of custom irrigation from a gtandard
three horse power pump set was available in the area, The
total hours of irrigation used up on the wodel farms during
the period of study constituted the level of irrigation

constreint for the respective categeory of holdinge.,

(1v) Capital. working capital exerxrts considerable influence
on the pattern of resource use on the farm, When the capital
position is tight, some important cultural operations like
fertilizer ap-licetion are reduced orxr omitted. Input use
usually increases when capitel is sufficient, The amcunt of
working capital utilised on the model farms Juring the entire
one year perlod wes taken ag the restriction lcvel, I1tews
included under working capitul were expenditure on seed
matericl, fertilizers, corganic manure, pesticice, l:abour
chargas ane proypding charges for crop enterprises and feeding
and maintenance, vetcrinary services and miiking charges for

dairy enterprise,

Se4 Input coeiflclents. The input coefficients of the
technological matrix are resource requirsrments per unit of
the activity. Uesai (1963.; gucgested that the best estimcte
oi input coefficients woulu be the average of input use
obtaincd over toe samples in & categorye. OUn simil r lines,
in the presont study, the inpuc coefiicients werc caleculated

by tskin the average of & resource used fcr each sctivity in



each category and computing the cuantity per unit of activity.
Input coefficicnte £-r arecanut and yepner, which were

together taken as one enterprise for nrogramming, were vworked
out separately. For those farms which actucsll. rov sreconut
nd pepper as one enterprisc, the totsl use of e ch resource
w.g arportioned betvween arecanut and pepper cccording to the
ritic o the value of thelr procucts on the rvertviculsr i7rm,
Input coeificicnt: thus worked out separ: tely for e .ch resource

weg added up to get the coefficient for the combined ¢nt ririse,

5,5 llet margins. ¥for stoting the objective function, it is
necesssry to have the net warging or the net income per unit
of activities, Calcul tion of net maergins of activiiies with
one yeor dur-clon is relatively easy., ¥First total varizile
costs for activity on each form was determined nd deducted
from the total returns £rom it on respective form, to get the
net returns, The net returns for the activity on each £ rm in
& catejory were added up ond frow this, the aversge net return
per unit of ccotivity wes worked out. For cow activity, cotee-
gorisation w:g not attempted, and thercefore, the net returns
from all farms were cdded up and divided by the nuwaber of

cows in milk to get the net returns per head of cow. with
regard to perenninl crouvs, the variable costs incurred during
an year repreccnt only the maintenance expenditare, ihe ncc
income for an year from an acdult plant cennot ke congidered as

the returng for that re:r «lone, beciusce a part of it is the
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retums to investments made earlier. Thus, unlike annucl
crozs, the problem of investiment in perenni 1 crops Gemand
consider tion in depth, because of their longer cconomic
life span, nd the fact that several years must elapse zfter

rlanting, before any returns are obtained from tham,

The problem of net margins for perennial crops was
solved in this study by caleulating the average anru:l net
wrecont worth, George and Joseph (1973) have ceolcvlated
average annﬁal net nresent worths for coconut, rubber and
oll palm. The distinct advaentage in celculating average
snnutl net present worth of rerennial crops is that it
i:cilitates comparisons of returns not only among rerernial
crops With cifferint economic life spans, but aleso of returns
bciwecn: annual and perennial crops., In the present study
average annual net preszent worths were calonloted for each
perennial crcp activity separately for each catcgory of hold-

ings, 7The procedure followed 1s discussed below.

The net present worth was caleulated using the formula

n Ri - Ci
et Present Worth = :E: where
i=l 1+t

n = economic life period
c = gross cost for ith year
= gross return for ith year

r = discount rate



37

Net pre.ent worth was c«lcul=ted for each crow, sevarastely
for each category of holdings. Wwhenever farms in a category
<id not hove a crop, or when the total plant mopulation of
& cro;: was very small for a category, the net present worth

for the cror in the immediately preceeding category was used,

The expl:nation nd method of ealculstion of each iter

in the expression ior net prescnt worth, is given belov.,

(1) Feon~mic life meriod, FEach crep entsrprise has an
economic life period, beyond which the net returns when dis-
counted ton the hase yeer would be insignificant or negliginle,
The costs and returns were estimated for each yeaxr for the
entire cconomic life sran of the erop ueing the datae generated
from the study. The economic life period for the four crops
verz fixed after consulteticon with technical experts as

follouws:

Coconut and arecanut - 40 yearsp

repper nd cocoa - 20 years,

(11) riscount rate, The discount rate used in the calcul:tion
wes nine por cent which is the interest rate at which credit
is aviileble as long term loans for investnent in rerennial

CroySe.

(111) Co=t flows, The costs incurred during th- econosdc
life nerio” of a rerennial crom may bhe divided into three

distinct stages. Inlti-l investment for plantin: the crop
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includes ex-enditure on such items zg -reporation of l.nd,
rurchage of lanting waterial =nd plenting itscl:, The second
stage oi costs consists of maintenance cherges during the
period upto the year of bearing. In the third stege coszts

are modoc ap of malontenance exgenditure incurred from the yeor
of first beorin to the terminal year of ceconomic lifc, Ihis
third stoge of cost flow may be ¢ssumed to Lie uniioxm: 1i
maintsnance prectices and unit velue of innputs remain

unchaengeda

In the present study only cross-sectional dets ior the
coste in the third stage was avelleabl:., From this data, the
cost flow for ar ccre of each cro:: was estimated, sciar tol,
for eccn cateyory of holdings, This was done by iirst
c-lculatin. the aver:ge eost incurrcd for & mature yielding
plont of ecch crop in each category, ond then multedrdzing
this fioure by the fensit, i the cron «r "cre., Uit on
initi 1 investrnent ex:onsiture and meinten:.nce cost up to the
year of bearin: wss not directly evaillable and wes estimated
in consultation with exserts on concerned cromns, using cross

sectional date on adult plants as the guldeline,

{iv: Flow of returns,. Retums from & perenni~l crem stearts
from the yeszr of bearin;, gradually increases with increase

in yield, then stebilizes as d-es the yieclu, ¢nd rem ins so
till the end oi the cconoicic perioc, The flow oif reeturns from

unit arca of a crop f£rcm the ye r in which yleld stabilizes to
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the terminal year of economic life, may be considered uniform
if it i=s aszsumed that the maintenance nroctices and the unit
value of the ocutput from the crop remain unchanged during this
preriod. This flow was estimated for an acre »f each crop
separately {or each category LY findin., the average ret.rns
per plant and then multiplying this figures by the estimated
density of the crop perx acre. 4The flow of returns from the
year of first bearing to the year in which yield stelilizes,
on which date wes not directly availlable, was estiiated 4in
consultation with expertes on concerned erops, using cross

sectional date on adult plente as the guldeline,

the fleow i costs und returns over the economic liife
perioc c©i easch crop for each category, were then discounted
to their prescent worths by the expression cited earlier, The
net »resent worths were determined by deducting present worth
of costs from present worth of returns. The net present wocrth
of future margins deternmined in this way may be assumed to
represent a constant annual return over the economic lifle of
the crop. Thisg average annual margin was calculated by
Gividing the annuity factor for 'N' years at the discount
rate 'r', into the net present worth. This asvoerayge annusl
net prescnt worth was used in the rresent study s the net

mergin of the respective cror under the particul:zr categer:.

Ce6 Zrices and unitec uged, For the caleculstion of costs and

returns, 1t is necessary to have an accurate record of the
nrices ol iaruts and roducts. In the nresent study, the

actuzl »nrices of inruts and productes nald and reecelved Ly the
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farmers during the period of survey were used.

A1l activities included in the programming were defined
per ecre of land, 7The dairy enterrrise was determined »cr
head of acult cow in milk yielding 1214,7 litres oi wdlk
during the year. The categorization of holdings was also done
on an acre basis, The net marging of cron cctivities were

defined rr acre of the cropn.

47 sStudy of optimal plans. The optimal enterprise combi-

“nations worked out for each categery of holdings, wvere studied
in comparison with the existing plans on the model fzri's, with
respect to changes in land allocetion, utilization of resources
end changes in net farm income, The net income on each rudel fors
under the existing condition was determined by «ddin. up the
net incomcs from each activit, in the exdsting plon, or
perenni 1 crops, the net returns for the year could not be

used, and thereiore, net income was estimated by multinlying

the number of yielding -l-nts with the net margin jper pl nt for
the category. The sensitivity of the optimil -lons was tested
by considering suitable chianges in the prices <f outputs of some

of the activities,

5.8 Idmitationscs the study. T“he limdtations »i the study arise
from its regional nature, possible recail errors in the dets,
and the fact that neriod cof the study wss a ainyle year, vwheress

scme crop activitles were rexennial. The study was concucted



using data under the existing conditicns, collected from &
small recion, Any attempt at generalisation, thereiore,
should Le done with care, Similarly, since farmers <id not
mzintzin any records, they provided the deta from recail,

As such, data is likely to suifer from certain degreo of
recall error. Turther, because rerennizl cro.s are involved,
optimcl plans cen be teken only as guidelines the most
rrofitabile enterprise mix to be evolved under the existing
condiclons and to uncerstind the lmb lances in the exi: ting
resource usc pattern. Pinally, the results oif the stugy need
to ke interpreted kzering in mind the two assw ptions of
linesrity zndé single vaolue expectations, made vhile usin  the

line:r programming model as the tool of analysic.



Results and Discussion



RESULTS AHND DISCULSIUN

The resulte obtained in the study and the discussione
thereon have been presented in six sectione. The first
gsection outlines the resource use pattern on the different
cztegoriea of ncldings ond the input coefilclents for the
setivities included in the prograrming, The secona section
contains the levels of the major constraints in each category
of holdings., The net murgins of the activities were werked
out sepcrately for each category of holding ané these zre
vresented in section three. %he solutions to linear progrorm-
iny materices set up, combining information from the above 3
sections are presented and discussed in comparison with
existing rplens in secticon four, Sectlon five contodns @
discussion on resource utilization observed in the optimal
plans, 7The sinsitivity of optdmel plins to possible changes
in prices of some outputs has been discussed in the sixth

sectici:,

1. Input coefficients

The input coefficients for the activities uwncer the four
categories of holdings are given in Tables 4.1 to 4.4, The
crop activities hive been defined per acre (0.4 hectare) of
land., The input coeificient of land in all ceses thercu.ore,
will e one. For dairy enterprisec, husbandarf practices in

malntenance end procuction Jdic not differ apprecichly over
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different categories of hcldings. Therefore, onc set ¢f input
coefficients wes ccnaidered sufficient for all cate ories of
holdings. Further, as dairy entcrprise did not compete with
crop enteririses for land and irrigstion, tie input coei:i-

cients for these resources h:d zero value,

1.1 Category I. ¥With respect to category I, it can ke secn

from Table 4.1, tha:t banana had the highest input coefiicients
for all resources., Jercentage utilization of resourccs ranged
between 32 per cent of second season labour to 45 ner cont of
irrigation. Arecanut plus pepper bad the next hichest inrut
cneifliclients, with oercentage utilization ronging hetveen

22 cer cent of third sesson labour and 34 per cent of irrigeation.
smong coconut, coecoa, tarsiocae and cow setivities a single

r ki, with réspect +o input coeificlents for all recources
was not possible. lowever, it can be scen that, of all
activities, cococa hat the smallest input coefficiente for all
roscurcens except irrigation, with percentagr utilizations
ranging between 4 rer cernt of capital and 9 per cint oi second

seacson libour.

1.2 Caﬁegarz I.e Sanana had the highest input coeificlients
for all resources followel by srecanut plus pepper, Yor
former, percent ge utilization lay between 33 por cent of
second sesson labour to 51 per cent of first season lubour,
For latter lowest percentage utilization was for third season

labour (18 per cmnt; and highest for irrigation (25 per cent..



Table 4.1 Input coefficients for first cato ory oi holdings (0.5 to 1,49 acres.
(e27 tO Deb 11&J W
- asactivities o
Resources Coconut &feéﬁgzt T Cocos canana  lTaploca COwW Total
1 2 I 4 s 6 7 ?
1. Land {ccre) 1 1 1 1 1 -
2, Labour (man hours,
a} June to Sept. 131 275 63 525 S5 a1 1180
(11.1. (23.3) (530 (44,.5) (8.1 (7.7; (100,0)
b) Uct. to cecs 84 187 64 230 92 6% 725
(11.6) (25.8) (€8} (31.7) (12.7 (9.5 (120.0!
¢) Jan. to i'ay 82 310 55 605 215 114 1321
(Sa4) {22.4) (4.0} (43.8) (15,6 (637 (120,0)
3. Irrigation (hours, 45 151 28 199 23 ¢ 446
(10.1) (3348) (6.3) (44.6; (Ce2; (100,.0)
4, Capital (rupees) 2480 4359 831 £300 1269 2190 19439
(12.8) (22.4) (4.3) (42,7 (6,57 (11.3!] (1C0.0)
{(ricures in rarenthesis show ercentage to total)



Table 4,2 Input coefficients for second category of holdings (1,50
acres) {(0.60 to 1,00 ha’.

acres to 2.49

Resources Coconut 5§§°fg¥t Y Ccocoa Banana Tapioce Cow Total

i 2 peRy 4 s 6 7 8

1. Land (acre) i 1 1 1 1 a -

?e Labour (man hours'

a) June to fept. 111 222 53 591 a5 a1 1163
(9.5 (19.1) (4,6) (50.81 {(8a2) (7.8) (120.0)
b) tet. Lo Dec. 79 161 53 226 92 68 679
(11.6) (23.7) (7.8) (33.2; (13.6) {(10.0. (120.0)
¢) Jan. to iay 87 246 53 704 215 114 1389
{(6.1) (17.7) (3.8) (50,7} (15,5} (Re2; (100.0)
3. Irrigation (hours) 44 143 48 232 23 0 490
(9.0) (25.2) (DeB; (47.3; (4.7) (107 .0)
4, Capital (rupees) 2154 3489 558 9168 1269 2190 1882e
(11.4’ {12,.6) (3.0) (48.,7) (6.7) (11.6) (100.0)

{Figures in parenthesis show jucrcentege to total)
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rRanking of percentage utiligation varied with each resource
for other zctivities, Cocoa had lowest input coeificients

tor labour and capital,

1.3 Categoxry I1l. it cen be seen from Table 4,3, that
banana had the highest input coefficients for all resources,
The perc:ntage utilization of resocurces lay between 34 per cent
of second season lakbour and 58 per cent of first season labour,
In this category, arecanut plus peppcr hed the next highest
input coefficients for all resources except first seeson

labour for which coconut had & sligntly higher input coerfie
cient. Cococ continued to have smallcst input coefiicients

among 21l zctivities, except for irrigation.

1.4 Category IV. 1In category four, banana and arecanut

plus pepper huad first and second highest input coefficients
respectively for all resources. Like in other catesorier,
cocoa had the lowest input coefficients for labour and cinitel.
rercentage utilization of resources for cncoa lay between

3 per cent of capit:zl @«ud 9 per cent of lrricaticn. For
irrigation, smallest input coefficient was for taplocs,

percentage utilization being € per cent.

1,5 Conclusions. An examination of the nottern of resources
utilization over all the categories revealed that hanane wes
the most rescurce intensive of 11 activiti-s in all cote gories
of holdiingys, rercenta e utilization of resources in ail

categories for banana wos between 32 per cent to 58 per cent,



Table 4.3 Input coefficlentg for third cat. ory of holdings (2,50 ascres to 3.50 ccres)
(1.0C ha to 1,40 ha;

m Sctivitios
Resources Coconut f;ecagﬁt ' Cocoa EBanana Tapiocca Cow Total
1 2 pe%p 4 s 6 7 g
1. iand (acre) 1 1 1 1 1 ¢ -
2o Labour {(man hours)
a; June to Sept. 106 101 34 608 102 91 1042
(10.2) (3.7) (3.3) (58,3) (9.8) (8.9) (100,0)
b) Uct. to Dec. 81 178 49 234 87 68 697
(11,.6) (25,5) (7.0) (33.6) (12.5; (2.8) (10C.0)
¢) Jan. to May 64 243 59 650 224 114 1364
(4.7) (17.8) (4.3) {(48.4) (16.4) (Sad) {150.0)
3. Irrigation (hours) 43 151 43 236 30 0 503
(B.5) (30.1) (2.5) (46.9) (a0} (100,0)
4, Capital (rupeces) 2155 2291 501 8967 1364 2190 174€8
(12,3) (13.2) 2¢9) (51.3) (7.8 (12.5) (100.C.

(ri+ures in ~arenthesis show percentage to total)
v £ ! -

e
~3



Table 4.4 Input coefficients for tne fourth cateyory of holdings (3.5 ceresand above)
(1.4¢ ha =2né above),

- Activities
Resources Coconut Aig?fiﬁt " Cocos anana Tapioca Cow Total
1 2 e 4 5 6 v 8
1. Land (acre) 1 1 1 1 1 0 -
2e Libour (man hours) ,
a) June to Sept. 105 153 34 613 102 °1 1098
(9.6) (13.9) (3.1) {55.8) (9.3) {(Le3) (100,0)
b} Uct. to Dec. 75 173 49 232 87 68 €84
(11,0) (25.3) {(7.2) (33.9) (12.7) {(3.9) {10008
¢} Jan. to lay 76 229 59 667 224 114 1369
(5.6) (16.7) (4.3) (4¢:47) (16,4 Cse3) (100.0)
3¢ Irrigotion {(hours) 48 150 43 232 30 o 503
(90.5) (29.8) {E.6) {26e1) (6.0 (100.0)
4, Capital (rupees) 2188 2654 501 9364 1364 2190 18261
(12.0) (14.5) 2eT) (51.3) (7.5) (12.0) (10n.0)

(Figurcs in arenthesis show percent: e to tot 1)

§7
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The next most resource intensive activity was arecanut plus
pepper with rercentage utilization lying between 10 and 34

per cent, For all the catcgoriec, cocoe was the least leabour
and cepital intensive activity, wWith respect to irrigation,
smallest input coefiicient cver all categories was for tarioce,
Based on the intensity of capital used, the activities

arrangec 1in the descending order will be banana, arecanut

plus ;>epper, cow, coconut, taploca and cocoa. The seasonal
utilization of labour exhibited certaln patterns with respect
to incividual crops and these patterns were the same in all
categories of holdings. For coconut, naximum utilization was
curing the first secson, followed by second néd third seasons.
For “enana ana taploc:, meximum utilization was during the
third season followed invariably by first and then second
seasons. For arecsnut plus pepper, maximum utilization was
during third season, followec¢ by first «nd second seasons for
the first and second categories of holdings, In the cacse of
third and fourth categories, labour utilization curing second
season exceeded thet during first sesson. This must have
occured due te extension of scme operations of the first season
to second season on the larger farms. The nature snd utilization
of labour for cow activity was uniform through out the year,
and therefore, thils input wos aprertioned on the basis of

duration of season.



2e Resource regtriction levels

The programming ag stated in the methodology, was done
for model farms, one ecch from each cetegory of holdings, The
size and resources used on each of these model farme were
determined and are given in Table 4,5. In setting up 10~
gramming matrices, these resource levels ohtalned were posted
as the levels of restriction of these resources for the

res, ective cateyory oi holdings,

3e det margipns

Iin the first ermuation

= O
in the linear prograwmming model, vector  is the net mergins
of the activities includeu in the model, Net margin 1s the
net returns per unit of o cctivity or it may be considered
ag returns to fixed rescurces., Thus, 1if in the solution for
the model where . 1s maximized, level of ith activity is
where

X then addition to :© from this activity would be C

i i}’» %
ci is the net muxgin of the ith activity. For perennial cro:
agtivities, averagye annuol net present worths were used as
net margins. In the cage of arecanut plus nepper, average
annual net present worths were determined separately &nd

then added to et the net mergins for the cormbined enteryrise,
‘‘he costs and returns flows and their present wortls.cr

coconut, arecanut, epper and coccd under categouries I to IV

are given in arpendices I, I1I, IV and V respectively.
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et present worths of the perennicl crop zctivitics
under the four categories oi holdings are given in Table ¢,6.
It can be seen from the takle that net present worths for
2ll cro; s, in gencral, showed an increasing trend from the
first toc the fourth cateyory. For coconut, net present worth
increased from 18.26,832 in the first category to Ks.37,744
in the fourth category -~ an increase of about 41 per cent.
In the case of arecznut rlus perper, the net present worth
increased by 48 per cent from Rs,.32,164 in the first category
to R8.47,513 in the fourth category. The highest increzse
in the nc¢t present worth was cobserved in the case of cocoa.
From il8,%,080 in the first category, net present worth of
cocoa increased by 96 per cent to Ks.9,955 in the fourth
category, indicating the better scope for cocoa cultivation
in larger holdings, It can tshus be inferred that in ceneral,
farms in the upper categories are successively more
efficient than farms in the lower catecories with resnect

to incdividual perennizl crop activities,

Yor comparison hetwecn crops, however, net present worth
is not s reliable meusure ecauce of the difierence in the
econordic life period of crous. For such comrerison, 28 also
retween annuales and perennlales, average annusl net present
wortns were us<c, These average annual net prescnt worths,
alony witih not margine for banazna, tapioce and cow activities
are presented in Table 4,7, A diagremetic presentation ou

net marging is gyiven in Fig.l,



Table 4,5 Availability of rescurces on model fzrvws in the
four categories of holdings,

i . 2 ) 4 s

Labour (man hcours)

|29
)

a) June to Sept. 274 323 307 708
b} Get. to bLec, 168 184 157 446
e) Jan, to lay 274 334 438 727
3s Irrigation (hours) 75 108 218 254
4, Capital (rupees) 5008 5073 6991 15817
Ta le 4.6 Net present worth cf nerennial crops wnder four

categories of holiings (rupe.s per acrel.

Moo =) e
~ctivities (ﬁ tegoxics

1 F iv
14 2 - o 1 €
Coconut 268332 33121 24£01 37744
srecanut - . .
fenper 32164 45300 45747 47513

Cocoa LO80 7943 0055 IG5




Ag 1s evident from Table 4.7, banana is thoe sctivity
whici. has the highest net muxgin in all categyories of holdings.
aong tihe four cotegories for banana, category 111 had the
hiest net marzin of 1s5.8,27%., For taploes, the net mergin
0f R8,1,436 in the first and second catejgories increased by
1% exr cent to K5.1,652 in the third and fourth categories,
et morgin for cow wctivity was workcd out for the sarple ae
- whole without referunce ton cateocories, ‘Thoreicore, o unilorm
net m.rgin of Rke,1,974 wes obtained for all categories of

hel: iﬂ;:gf:\ .

The net morgine for perennlsl cror cetivities like thoir
net recopy vorthsg showed an incroesing trend from rirst to
the fourth catoger,, In all categories of hioloingsz, the
r nking oy sctivities with res-ect to the sire oif not reriin
woe obout the g me, with banane heving the hithest net o rain
followed oy srecinut plus penoer, ccconut, ccwW, tarloce and

COCOT .

“hese results, however, have to he interpreted keesing
in view oi the resource re uirements or input coetfficlents
oif the activities, {nana «nd arecanut plus pepper which

have first andé ¢ c¢onc highest net merginsg respectively, @lsc
¥ &

w

26 lergest input cnefficients for o1l rescurces in the s re
orcer., Shoin: the seme relocionship betuween net m rgin and
regouree intensity, cocoa vwihlch waes the least lal.our anc

cerital intensive of all activities, z2lso had thoe smallest
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Table 4,7 fiet margins for activities uncver the four
categories of holain s (rupees rer acre/
per head of cow)

’ . X Categories
feeivities i i1 Ti1 iv
1 2 3 1 s
Coconut 2494 3084 3235 3509
arecanut +
Pepoor 32904 4652 4718 4882
Cocoa 557 870 1091 1091
sanana 8266 7502 8275 7522
Tapioca 1436 1436 1652 1652
Cow 1974 1974 1974 1974

net margin in all categories <f holdingse %Thus, it can be
infered that, 1if all resourccs are avazilable in unlimitted
cuantities, the yrofit maximizing option would be svecioliz-
ation in banana., Cther activities in decreasing order of
profitability .re arecanut plus pepper, coconut, cow, tapioce
and coeci, The guestion of determining the nmost proiitavie
combination of c¢tivities would arise only when some

resources ayre scarce and limiting.

4. Scluticns to programming matrices

Yor each of the four categories of hol<ings, matrices
were developed by comcining inrcrmation relevent tc each
given in Tables 4,1 to 4.5 and Tale 4,7, These matrices
werc solved with the ald of computér. £ comparstive study
of the results with the exdistiny situations is rresented

categorywise below,
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4.1 cgcategory I. The existing and optimsl plens for the

model farm of category I are compared in Tablc 4./,

it can be seen from Table 4,8 that in the cptimal vlan
area under coconut ahc bonana incressed by 60 pur cent and
120 per cent reswecéﬁVely while arecanut was eliminoted,
The optimum yielding plant j;opulation on the model farm for
category I consisted of 48 coconut nalms and 220 banana
plants, The number of cows in the optimzl plan appesred as
1469 which may be taken as one -~ the nearest wh~le nurher -
since cov zetivity ¢ n realisticzlly be taken up only with
aztleast one cow. But the fraction itself has importrqnce in
its dmplicaticns, It indicatos that, to maist in optimality,
such @ cow activity cannct utilize more then 69 er cent of
existing input coefficicnts for labour and capital., It ~lsc
implies that the net income rom such an activity woule b
69 per cent of the net wmorgin usec for the cow activity in
the pro romring. Alternztively, since the averasge milk

yield per hea of cow includec in th: pro.remming was 1214,7
liters per anawg, the optimsl milk producticn wsull bhe 69
per cent ¢f thig, or avout 238 liters for which oniy
resources coulc be made aveilaeble, 'Tho net income on the
moc=1l form for category I increased from 1s5.3,158.00 under

the exdsting plan by 87 per cent, to R8.4,854.,02 under the

optinal plrn.

¢e2 Cateyory I1l. Table 4,9 gives the comparative figures




Tall& 4.8
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ixdsting and optimzl farm plénes for Category 4.

-~ ena s -

kxisting plan Uptimal plan
Huber of fSumber of Percenteago
Items vieldin A  Ares Area yielding chonge over
plonts/ (acre; (acre. pl nts/ existing
head of head of prlan
1 coW 2 3 + COW 5 6
Coconut 30 0.42 1467 48 89,52
Arecanut 200 .37 - - -
Banana 100 D.10 Je22 220 120,00
Cow 1 - - D e€Y
Net income (1) 3194,.70 4854 ,02 1,78

Talble 4,9

pxisting und oztimal farm plens fior Catogory I..

Existing plan

Uptimal nlan

Humber ©Of “tumbzer of  ercentage
Tters vielding Area Areq vielling chonge cver
slents/ iacral  (=2cre) vlentg/ existing
hezd of he d of plan
1 CoOW g % 4 cow & 6
Coconut 30 ted2 D456 40 33.33
srecanut 250 (.48 - - -
repyer
Zansna 200 0620 2404 40 -804 00
Cow 1 - - I =5 | -
et income () 5400,00 5939018 998
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under existing and optimal farm plans for second cate:ory
of holdin;c, The recllocaticn under optimal :lan for
c:tigory II resulted in a decrease in ares under hanana by
80 per cent. Area under coconut increased by 33 rper cent,
While arecznut as a single enterrrise occupied an arcs of
O.4:: weres on the existing -lan, the com ined arecanut —lus
pepper activity cccuried an arez of exactly hulf an =2ecre in
the ontinel plin., In terms of plant [opulation, the ortimal
pli-n had 40 ylelding coconut palms, 274 srecanut raolms
together wlth peppar vines trodned on ther nd 47 bLaneno
rl.nt . The nuwber of cows in the orstim 1l pl-on =pre roo o8
0481 whicii may be zpproximeted as one. In teins oi o timal
mi rroouction, this dmplied 384 liters of milk rer snnum,
“he net income Of 945,400,400 under the existing nimn

irneresge. by 10 per cont in the optizel 7lon o e ,%,022,17,

4.2 Category 111, Zxisting ond optimal plens ior the model

form of category ITI cre convercd in Yalle 4,10, Optincl plen
tor this ¢itegor; showe: o clesr tendency towrrds gnceiale
ization in coconut. Areas under coconut increzscd by 264

per cent with the nunber £ yleldiny cocennut nalng godng o
from 47 in the existiny nl-n to 145 in the optimnl r1lon,
This increase was madc possible by elimin: ticr of asrec nut,
«nd a reductiocn in are. under Lanans by 67 per cent. Cow
activity at the level of 2,35 in the optimal rlsn, indicoters

cotdinal procucticn of 425 liters of milk per annum, The



Table 4,10

Existing and optimal farm plansior Cotegory Iil.

Existin, olan

Jpitimal plen

Nurber of Number of lercoentage
Items ylelding Area iixree vielding change over
nlants/ (acre) (acre) plents/ existin:
head of head of rlan
4 cow , % 4 cow 4 6
Coconut 40 0.56 2,04 145 264428
Arceanut 700 1,28 - - -
Banana 3006 0,30 0410 110 -66,60
tet income {ig) 7363,.00 2100,27 10,01

optimz2l enterrise combin~tion resulted in a 1C Ler cent
increcse in net income Zrom [15,7,363 in the existing vicn to

#S8e8,170,27 in the optimcl plan,

4.4 Cetegory IVe 1In tae optimal plqn for category Iv, siven

in Tehle 44,11, ores under coconut increased by 5% rer coent,
This w.s made possille throucr release oi 7,73 -cre which was

CnG @ recuction b oilohit

under arec nut in the ernistin. 1 n,

per oot in the srea undexr rnananse in terms of plant onu-

lation, optimal lan had 15% ccconut ralms and 460 Donana

pl nt-., There weas alsc scone ior msroinel increes: in mil .

production by about 230 liters from 2430 liters wider thne

existing plan., The net incore or #8.14,160,7C in the existing

plan, increased by nine per cent, to 7£.1%,415.87 in the

optimal plan,
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Table 4,11 Existing and oéoptimal farm rlans for Category Iv,

Existing plen Optimel olsn
Number of Number of _ercentige
items vieldlny  Area Area yielcing chh.nge over
plents/ ({acre} (acre) Dplants/ existing
head of head of plen

!
1 cowv > 4 Cov 6

Coconut 190 1,41 2.18 1858 T4 ,L,61
srec-nmt 400 1e73 - - -

Cows: 2 - - 2.19 -

Het inccuwe (i9) 1416, .0 15418,87 Be

o
0

4¢3 gonclusiong. Ubservin: changes in the optimel 1 ns ovr
the existing leans for <11 the cate.ories of holiings, sone
Jencr. 1 trends can o (I scerneds  Ares under coconut incrzased
in the ortimcl pl ns for :11 the c tegories, In the oytix:l
plane £or third snd ficurth cateycries, coconut doemdn e to
tire extent oiL occcupying 85 ¥ cent and 83 oy unt ol lhe
avallable land respectively., Thus optimeal pl nr give a clecrx
indlc tion that under to-. existing convitions, it wonld he
rmore nroafitshl: teo brin. wore res under coconut in ell

cats yories of houlding e anans occur«d in all the o timal
plans, but showed scme increase in aree only in the Idrsc
cat.gory, while are: decline! in the optim-l 2l ns of cther

cateqorics, Thus zlthcou h banana is the rost profitaile
P %
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activity solely with reference to net metgins, its hicher
recuirerent of resources per unit arca couple. with rootri-
ctions in the availebility of these resources under tne
existing con itions meke it necesssry to limit the level of
thds ctivity es:eclally on the larger sized heldin s,
rroernut plve neprer <ctivity aprpeared only in the optimal
rlen for the second catugory. The level of cow activity in
terme of milk rrecuction declined im 8ll but the lest catew
aori. Cocos 2 tapioce, hecouse ol thrdr lov net noroioe,
<id not o e r in any of the ontimel wione., | aximum inerease
in net incor o o7 52 e v cent occured in the ontir:l clern ior
the itirst csategyory o noldings, that is on the smollie-t
ingrnt, It 18 interestin to note thot it was only in the
o~tin:l vlon ser this c:—‘«tc.-agary' toat r.oo uncer Lin.ns, he
activit, wiun tix hinoat oot worgin, roodstered en increase
ovix (e erso in the exi-tiag vlon, In their stud, on
suburt- n f£o2rme it unjab, Chew n o ond Johl (1967) h-d olso
recorv-ed a mavitam percsntoge increcse in net retur.s o
hovt 103 per cent din o o tio 1 oplons yror smoll forme.,  in the
other categories, increasse in net income wes aborlt Ly 3 ve
et arounc 10 »per cent., It is thus clesr that tiere exists
possikility of increosios Locowen on &1l ecate «oricc o foring
through optiral aliogution ©L rasourccs uncer the exicting

e frions, g eclell  on tie gnalillert Larns,
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Be Resource utilization in optimal vlans

For cror activities, 1 nc i:s the rescurce inte vhich
other resource zx .cded directly or inddrzctly to efiect
production, iwnd was the only resource which woe fully
utilize. in 2ll the optim l plans =n. thus cted =2¢ 2 cormon
constrodnt dn 2ll cetejories of hel ingse The rercent ge
utilizetion of &voilible recourcos orn the crtim 1 vl 0 oor
the tour c2tegorios o hoicing @re Livedn in 20 nle denr, G

the vottern of utilizetion de diseoussed cot rvias selo.,

©el Juieuzxr 1. Liritin, constraints Lesizdes lond cre

livouvr in whe third secson nd eczpital, w.oilcole labour
Wee oged un to the ext ot ol S7 oer cent in the first se son
cnc 89 per oont in the zocond selson., This incdicoters esxcecs,
unutilized lobouwr to tie extent ol threc nd eleven ~er o nt
in first 'no sreoms ze core. Irrigoticon weg almost il

used un 2ith oniy @ gli ht excess of Tout one ter ¢ nt

ez veil ble rmount remainin: ubusid,

5.2 Cateuory I1, Capdtel, irriguticn o ceccn’ sesson

1. bour wer: felly vtilizod in the ontival -1 n lLesides 1 nd.
Hovever, vadle le lrbour durin. the irst 'nd +hivd sec-ons
were v 4 onlv to the extent »7 83 per cent  ad T2 wer ornt

respectively,

563 Catoaory Tila sbovt 14 per cent oz aveileble ¢ piltol

amountin: €0 10 ,285,9% remained unutllizec in the ontim:l pla



Table 4,12 Percentage utilization of availlable rescurces
in the optimal plans,

Categories
Resources T T T TV
1 B ) 4 -3
1, Land 100,00 100,00 100,00 100.00
2, Labour
a) June to Sept. 97.15 83,39 100,00 100,00
b) CGet, to Dec, 85,88 100,00 100,00 107,00
) Jan. to May 100,00 82,08 54,49 %5406
3. Jrrigation 98,61 100,00 5C,71 52487
4, Capital 10000‘3 109.00 86,33 E£7.52

for thie ecateojory. Avallahle labonr was fullyv vtilized 4n
first and second seascns, But lahour in the third seascon was
used up only to the extent «f 55 per cent., Siwilarly onlvy

51 per cunt of the cvaileble drrigation wes utilized in the
optimal plip Indleating an excess of 49 per cent of

availar-lie smount,

5.4 gcategery IV, The pattern of resource utilization was
seimilzr to that in the third category, but the degres of excess
was much less, ‘the percentege of utilizaticn 5f loour in

tne third season cend irrigation were 9% per cent and £3 ner cent
respectivel;e As in the third category capitel was rot fully
utilized and about 13 rer cent of avclilable amount remained

48 eXeess.
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5.5 gConclusions. An examination of the pattern of resc rce
utilization in the optimal plans f£.r the various cateicries
cf holdin s nrovides some important conclusions. It con be
seen that the optimel plans have resulted in morc efiicient
use of the limitinc resources. In all the four categories

of holdinge sore of the resources thet were fully utilised
under the existing plans have remalned in excess under the
optimal plans indicating more efficlent resource use, Simie
larly it can be seen that labour utilization, in reneral,

was highly imbalanced among the three seasons under the
existing plans., while lobour was utilised fully under opti-
mal plens in certain seasons, in other season or seasong it
remained in surplus, Freviously, Johl and Khalon (1966) had
reported serious imbkalences in agricultursl labour supply

cnd its use in their study on aynthetic farm situation in

the Frakhawal block of Lucdhiasna district, Ffunjab. Similarly,
in a study aimed at formuleating optimal farm plans in
different agro-climatic 2ones of himacheal Fradesh, Nadd et al.
(1978) detected existence of surplus labour in the hilly
areas of the state, The authors suggested promotion of agro-
based industries in the area to absorb the excess labour
force. 1In the present case, optimal utilization of each
resource exprressed as percentage to the amount of the resource
used on the model farms under the existing nlans, given in
Table 4.12, brin ;s out clearly the imbslences in rescurce

utilizstion under the existin; plans, For instcnce, in the
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second category, while second season labour wes fully utilized,
surplus labour to the extent of 17 per cent anéd 18 rer ccnt of
availsble amcunts appeared respectively in the first and third
seascns., The imbalance is more glaring in cetegory III vhere
labnur was sur~lugs to the extent of 46 wper cent of avallshle
amount in the third season, vwhercas full utilizetion was
observed in the first and second seasons., rFurther, irrigation
and capital also remained unutilized to the extent of 46

per cent and 14 per cent respectively. It is clear that if
first and second season labour constraints can be relaxed, it
would be possible to make uge of these excess resources
profitably. In category IV, the pattern 1s exactly the sore,
but the extent of surplus of third season labour and irri;: tion
is much less. Capital, however, remained unutilized to abhout
the same extent at 12 per cent of available amount. availlabi-
lity of significant amounts of excess capital in the third

and fourth categories indicates the possibility for exploring
the feasibility of utilising the excess amounts for taking up
some supplementary enterprise, The excess capital amounting
to R8,956 and Rs.1972 respectively can be used to raise
appropriate sized units of backyard poultry which do not
require any resource other than capital. Un the whole, the
resource utilization ;.ttern in the optimel plens noints to
the need for Letter moinagoeunent O resources on ail the

categorles of holcings for maximizing resource use efiiciency.
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€. impact of price gggggeg

Rigidity of optimal plans discussed above depends
almost completely on the stability of the prices of outputs
from various :ctivities, Changes in input coefficients
and cnanges in the availability and rrices of rescurces
could also alter the ;luns, ﬁowevex, glven the existing
situaticn, these factors are likely to remain more constant
than output prices. Changes in relative prices of different
outputs would lead to altcrations in net margins @nd in the
allocation of availosble land and other resources among tie
different activities to maintain optimality. Lecause
perennial croyx activities are involved, changes in optimsl
plins cdue to variations in prices of oﬁtﬁuts c:n only be
taken as indications as to the directions in vhich scsrce
resources should flow toc maintzin optimality, rather than
to any abrupt chonge in the crop mix, For the l-ttexr kind
of changes to prectically occur, relative prices will rave

to change on ¢ permanent, long term hasis,

4

In this study, the effect: of rrice changes were studied
by consideriny 25 per cent increcse in the - rices ner kilo-
gram of dry reprer and unprocessed tapiocs, Increase in the
price of pepuer would elso result in an increase in the net
margin or the arecanut plus pepper enterprise, The cslcu-
lation of net present worths for peprer under the four

categories oi holdings at revised price is given in
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eppendix VI, The net margins for arecanut plus pepper and

taplioca at the reviged prices are given in Table 4,13,

The net wmargins for tapioca and arecanut plus pepper in the

revicsed net margins, ond the matrices were solved, The
resulting optim:l enterprise combinations for the four cote-
gories of hol:ings termed optimsl pli:n II, ore discussed in
comparison with existing plens ond optimal plans at the
origin.l prices (herein after refered to as optimcl plan I)

below.

6.1 gCategory I. ~hg can be seen from Table 4.14, taploca
has entered optimal plan II for the first category with an
area of 0,17 ccre, while 4t was not present either in the
existing plan or optimel plan I, Aree under coconut ng
banana declined over ostimal plan I by nine anc fifty

per cent respectively, Nuiber of cows ot 1,06 indicates

per cent cover optimal »len I, Asg in the optimel plan I,
arecanut alone ss «n activity was elimin. ted since it wes
not inciuded in the prouyromming, Net incowme in orntimal
plan 11 increased by 54 per cent over the existing plan, as
against the increase of about 52 per cent by optimal nlan I

over existing plan.

6.2 Categoxry Il. Under optimal plan II given in Table 4.15.

ares under coconut declined slightly by five rner cent over
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Table 4,13 Net mergins for esrecanut plus pepper ond
taplocz at revised rrices under the four
categories of holdings (rupees/ascre;.

Categories

activities 3 33 T =7
A 3 3 > g

Arecanut 5

Pepper 4228 5742 5749 5913

Taploca 2174 2174 2479 2479

Table 4,14 Jptimal plan II for first category of
holdings.

; , rercentage rercentage
otivities i:fg(ggra)/ change over change over
= ' g existing optimal

N 2 plan rlan I "
Coconut C.61 45.24 -2 ,5
banana 0411 10,00 ~50420
Taploca Cel? - -
Cow 1,09 - 57,97

et income () 4929.,77 54,15 1,56




Table 4,158 “ptimal pl=n II for recond category of

holdings
; Fercentage rercentage
Area(cm)/
. change over change over
Letivities head of exdsting optimal
cow ke
N 2 plan . plan I,
Coconut 0.53 26.19 ~5436
srecanut + ~
Cow 6‘80 - -1.23
ret income () €500,32 20,38 Tedb

the optimal plan I while hanana was eliminestec, Hovever, crea
under arecanut plus pepper increased by 14 per cent over
ovtimal plan I. Lewvcl ol cow activity remained practically
unchanged indicoting optimel milk production of 972 liters
per cnnum, Net income increassed by 20 per cent over the
existin; plan while in ontimal plan I, the increcse wes only

by 10 per cent over existing plan.

6,3 Cateyory III. Area under coconut in the optiwmeal nlan I
for the thizd category declined by 14 per cent over orntimal
plen I. Are@anut plus epper which did not occur in optimal
plan I, appeared in o~timal plan I1I with an arez of 7.23

acres. Area under banana increased by 60 per cent over
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optimal plen I, Cow activity which had entered at o very low
level of 0,35 in optimal plan I, was eliminated from optimal
»lon I1, HNet income increased by 13  .er cent over the
existing »lon &8s against an increase of 10 per cent by owtimal

plan I over existing nlan.

6.4 Category IV. In optimal plan IX for the fourth catcsory
of holuing s, 1t can be secn from Tahle 4,17 that area under
coconut declined Ly 17 per cent over optimal plan i, ..recanut
rlug repper which was not nresent in optimal plan I, & . eared
here witl an area of .37 acre., Area under banana increased
by ceven oer cent over optimasl plan I. She nuwker of cows ot
1,74 incdlcstes & producticn of ahecut 2114 liters of wmilc rer
annun, which is a decreasc of 21 per cent over ndilk producticn
in optirel nlen I. vhile n.t income incressed 'y about 10

rer cent over the existing plon, the increase over net

incore in optimal pl n I vwas neglicitle, t ".01 rer cont,.
Thus, clthough enterpris: mix h s ¢h nged, net inceme hoo

raemadned wractiesll: the sive,

6.5 QRescurce utilization. Percentoge utilization of evaile
ole resourcers in oprtim: 1l plen IT for different categorics of
holdinys arc given in Ysble 4,18, It con be scon from the

t:hle that berides l:nd, second season labour was also Jully

4

utilized on all ¢ tzuories of holeinuc, Filret z0:son labour
remeined in excess to the extent of eight per cent ¢nd tent:

ey cent in ontimal plon IT for the first and sceond



Table 4,16 Uptimal wl-n 11 for third category of

holding:o.

f

irealacre)/
sctivities he-d of

Tercentage
change over

rercentaie
change over

oW existing optimal
4 2 plan . rlan T
Coconut 1,75 212,50 ~14,22
Asrecanut -
Fepper 0,23 - -
Cow 0400 -100,00 «100.00
tiet income (k) 8306,22 12,81 2.54
Table 4,17 Uptimad plen II for fourth categoxry of
heldingg,.
. : Yercentage Percentoge
‘rew( cre}/
N PR change over change over
sctivities 2230 ok existing optimal
1 2 Plen o plzn I,
Coconut 1.79 26,55 =17,89
frecanut ¢ 6,37 - -
regper
L anana 7449 -2400 6.52
OW 1.74 - -204,54
fet income (is) 17541.08 8,75 " o01
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Table 4.18 ~ercentage utilization oi wvaileble rescurces
in optimal nlan II.

Regsources T Q%%ggg£§§§111 v

= 2 - =3 _
i, Land 100,00 100,00 100,00 106,00

2. Lasbour

a) June to Jept. 91.72 8C.12 100,00 9,99
b) Oct. to Dec. 100,00 100,00 100,00 100,00
¢) Jan, to lay 100,00 78.45 65.99 100,00
3. Irrigation 69,95 100,00 67.72 100,00
4, Capltal 100,00 96449 G2.12 83.c8

Categories respectivel:.

T™hird season labour was utilized

only to the extent of 7¢ and 66 per cent on second znd third

citegories., vwhile irrigation rem ined in excess in first

cnd third categories, canital rerained in excess to the

extent of four per cent, 1€ per ccnt cnd 1€ rer coent on

¢ timel plan 1II for seccnd, third znd fourth cetegoriers,

The pattern of rescource utilization under the optimal

plan iI also brings out clearly the imbalances in resource

use under the existing plans,

There 1s score for cutting

dovn expenditure on irrigaticn in categories i1 and III,

Imbalance in labour usc amon:g the three season are evident

on categories 1, II and III, while in the fourth category

avail bile lobour h s ween fully used up in all the three
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'

seagons., 3ignificent amounts of caplt:l are available =s
surplug on third and fourth categories indicating scope for
undertaking supplementary enterprise as under ontimal

plan 1.

6.6 Conclusion. By observing changes in optimal plan 11
over the optimal plen I for all the categoriecs of noldings,
certain trends can be noticed which :re the direct result

oif change in unit prices of repper and tapioc . Area uncer
coconut declined in optimal plan II over optimal plan I for
8ll categorices of holdings. Arecanut plus pepper entered

the optimal plan IXI for the sceconu third and tourth cate-
gories, while in optimal plan I, it had occured only in the
seconc category. In the cise of Lipana, ares declined in
ostimel plan I for the first category by 50 rer c nt, while
it was elimin: ted in ostimel plun II for the sccond ¢ ot or;.
In the third ana fourth categories however, orea under banana
increased in optimzl plan II over optimal plan I by sixty and
seven rer cent respectively., Jue to increase in its wrice,
tapiocaz entered optimzl plan II for the first categor, while
it was not resent in optimal plan I for any of the four
cateuorics of holdin es. This observation is signiric nt,
clnce an increasc of even 25 per cent in unit price oi tepioca
did not result in it being fe:gible for cultiv:-tion in
relatively larger holuln s, Level of cow activity increased
in ortimsl =lan IT over ~ timal rlan I only in the first

catogorye. wWhile in optimel plen II for the second c¢:tegory
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it remained at about the same 1ével, it wes elirmdn tec in
rtimal nlin Ii for the third category. In the fourth
cateory level oi cow ectivity declined in ortimal plan I
by 21 per cent over ogtimal plan I It could Le surmisged
at under the yprevailing conditions and even with minor
changes in the croy prices, milk procuction becomes an

insecraraple zart of very small land holders.

It is clear that moderate changes in the prices of come
outputs, b, altering tuc relative net margina enc [ rorie
tahility structure of activities, con cause varistions in
optimal rescurce allocation under existing concitions,

In the case of annuzl crouns, tihis can serve &g clear incie-
cations as t©o the direction in which enterprise combin tion
nced to be altered to maintain optimality. By careful
managoment of resource use and enterprise mix with the help
oif such indications, prousuct price o cies with uration
lonyer than the lite pericd of cunucl Ccror s gsn e nroiie-
tebl . weathere:, ror combin:tions invelivin, .erennial
crors, however, abru t changes in the enter. rise mix, even
ii considercble ¢ ins in net income in the short run :re
indicated, are clesrly nct ractical, Instead, short run

changes in the relative price structure of perennicl crop

3,
cften lead to change: in the 2lliocation of variakle resources
like fertilizers, :(rom a purely biological point of view,
this mey not bhe desireble, Thus, frequenti short run itluctu=-

ations in the prices of outputs of perennial crops, can ccuse
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considerable difficulty to the farmer in the optimal managoe
ment of resources., 'This poirnts to the need for evolving
suitakle “rice pclices almed at maintaining a regime of
stai:le relastive vrices in the short run, with 2 lon: term
perspective for the rrincipal perennisl crous, that snter

the crop; mix on garcen lands in the state, In the long run,
changes in the releotive price structure inciuding those of
inputs can at the sanme tirve, aet 2s indicstions toc the
mociiications te be wuwde in the entorprize mix for orntimising

resciree use (noe maximizing farm income,



Summary



SUMMARY

This study on optimsl enterprise combinations on the
garden lanc ferms in Kerala wasg carricd out using data
collected from sample holdings selected from Pananchery
panchayat under Ollukkara development block in Trichur
district, A simple random semple of 72 holdings from the
ninth ward of the panghaysat and possessing a minimum of
Ce50 acre {0.,20 hectare) of garden land was analysed, This
sample was grouped, according to size of garden land

holdings, into four categories,

The existing enterprisze mix and resource use on the
sample holdings were studied, ‘The exisgting activities on
sample holdings included cultivation of coconut, arecsnut,
pepper, cocoa, banana and taplocs and rearing of milch cows.
The six major constraints identified were land, labour
avallability during three seasons viz., June to Septerber,
Cctokur to Decermber and January to May, irrigation and
working capital., The intensity of utilization of these
resources under the four categories of holdings under existing
concitions, were studieg by calculating amounts of resources
used per acre/per head oif cow. The resource use pattern
indicated that banana was the most resource intensive activity
in all cataegories cf holdin .= followed by arecanut plus
peiper. Cocoa was the least capitel and labour intensive

activity in zll categories oi holdinus.
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Net margins or returns to fixed resources pcr unit of
activity (acre/head of cow) were worked out for all activie
ties, separatel, under each category c¢f holdings. For
perennial crops, average anhual net present worths were taken
as tie net margins., Net margins for arecanut and pepper
were determined separately and added up to yet the net mergin
for the combined arecénut plus pepper activity. For calcu-
lation of net nresent worth, the costs and returns flow over
‘the econord.c life period of each crop was determined using
cross sectional data from the study and in consultation with
technical experts on concerned crop. The pattern of net
present worths for each crop under the four categyories of
holdings indicated that net present worths incressed with
increase in the size of holding. Maxirum increase in net
present worth from the first to the fourth category oi hold-
in,s wes recorded in the case of cocoa with an increase of
nearly 96 n»er cent, For coconut and arecanut plus pepp ¥
the increase in net present worth from first to fourth cate-
gory worked out to 41 per cent and 48 per cent respectively.
sverage annusl net present worths worked out Ly Gilvicing
annulty ficotor for the economic life period of the crops into
their net ;rescnt wortins for respective catugeries ol noloings
indicated a similar pattern, Comparison of net mergins for
all the activities revealed that benana was the activity with
highest net margin in all catewories of holdings. Arecanut
plus pepper activity came sc¢conc followed by coconut, ¢ow and

taploca in that crder, Cocca had the smallest net margins in



all categcries of holdings.
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Ortimal plans were worked out for model farme selected

from each cetecry cof holdings., For this linear proaramndng

pas ]

matrices were set up ror each cetegery using doto on input

-

coefficienty, -vallchle resource levels and net rmorgins for

activities unde:r the porticulzr catogor;., The matrices were

solved and the resulting optimal enterprise mix for each

cat orv of noldin.s were studlec in cooparisen with existin

plens,.

Cptimal plan for category I showed on increase in ares

under coconut o nd banare by 60 per cent and 120 per cent

rerpectivelys “his increase in area was frellit: ted by

elidnation of zrecanut from the -~ len and the conss uont

relecse of 4,37 acre of land
existing plon. The level of

of rilk proouction hy 31 ner

S

which wos under arccanut in theo
covw activiis declined in torre

cent in thoe optinmel »lon., det

irncome lncre se. by 52 per cent from 5,3,198,00 in existing

nlan o K5.4,854,.0 in the cptimal plan.

Uptinal olan for catogory il showed & dneres e in area

undaer coconut Ly 33 per cent
the plan at tho level of 7,5
declined by 80 per cont from

to 0. 4 acre under optdiil @

-

]

-
i

B

aAreganut rilus merrer enored
JCICe Area under banane
o2 2cre under exlsting rlon

ne kevel of cow activiity ot

7,31 indiecated en optdimus milk production of 184 liters -er

annum, Het income for thic category incriesed vnoer optimal



plan by 10 per cent over the existing plan.

Uptimal plon for cateyory IX1 indicated ¢ cleer tenlency
toward specializeticn in eoconut with = drastic increase
vwnder its arce by 264 wer cent, This incressc resulred from
the releese of 1,26 scores under arecanut and 00,20 scre under
banena. wevel cow activity also markedly declinec to .35
indicating optimal »nroduction of 425 liters of milk wer snnum.
Cptim 1 plan re (dsterad an increasc oi 10 per coent inn the net

incore over existing nian.

Area undeyr coconut increased by 55 per cent in the
optimal pl:za for the fourth category of holdiangs, rea under
banana declined Ly eight per cent, bLlivination of execonut
relcased 0,73 ceres vwhich contributed tow rag increase in arco
under coconut. Cow activity, in terms oi rdlk pro:uction,
ircreased with «sditicnesl ro uetion of 230 litern of i1k
per aunun,. Jet income under optimel pl:on showed an increase

of just uncer nine pir coent over the oxisting sl

Thus optimal =l n: for all categories of holdinges indle

crted incrcsce in ares under crconut, Area under bianena docli-

ned¢ in all except the first cetagory »f holdings. CGimilorl:,
level of cow activity al:o declined in all except the last
category of holuinge bxXcept the optirmal plon for second
coteooory which includea 0,50 acre of crecanut [lus pepper, ai

other optirel pluns had three anterrises viz. coconut, bhanana
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and cow. Cocoa and tapioc. did not arpecr in any of the
optinel plens. iiaximum increase in net income of 52 per cent
was recorced in the optimal plen for the first catogory of

hodcinis.

The results of tne study indicated that ander exi-cing
conditionsg ferm resources were not utilized optirelly in any
category of holaings, Icbealanee in utilization of lsbour
during the thr e seasons was also noticed, Uptirasl —lans
resulted in more efficient uce of resource=s. Optimsal plans
under existing conditions indie: ted exdstence of svrrlus
lal:our in all categories of heldings, Yrricotion ond
capital wvere zlso fourd to be not fully utilized on farms
in tie third anoa fourth o tegories, Ixistence of excess
cupital indicated the need foxy promoting supplementory

enter-risc like back y.rd poultry.

The sensitivity »f the optimal plon: were tested by
considering‘zs per cent lncreese dn the prices <of repper
ond taploe . The optim:l plons under the revised prices
(L31Y) showed decline in area under coconut over ontimal
plins &t tne originel prices (LFI) in 21l crtegcries of
holdings. _bimultaneausly. t piocs entercd O¥II for the
first eate.ory, end arecanut plus perper entered CIIT for
the sccon., thira and iourth estvooriss. - rea uncer b nans
in CoiI veelined by 50 per cent cver the are: in . I ior the
first ¢ teyory. banana was elimin ted from 11 ior seconc

c te ory. tooever in ¢ J1 for thiré nd fourth ¢ t  ories



area under bsnana increased over Cf'1 by sixty rer cent and seven
rer cent respectively, Level of cow activity increased in CI'ii
over i1 only in the first category: by about 58 per cent,
<hile it remained at & out the same level in the second cote-
gory, it wes elimdnoted from L. 11 for the third category. 1In
txe fourth category it declined by 21 per cent over the level
in Gole Haximm gain in net income in UPII over net income in
existing onlan was recorded in the first category with an
increase of slightly over 54 per cent. The ilncreases were 20
per cent, 13 per cent and 10 per cent respectively in - il

for secon:, thnir ond fourth categories of hHolalngs. ‘the

stucy of resource utilization patterns in CrII also imdicated
the necessity Zor better management of resources on the {orme

in a2ll categories of holdings in the st dy are..



References



81
REFERENCES

ALOFa, UsPetl., and pPrasad, B, (1972) Impact of optimal
mroduction patterns on farm incones and borrowings.

Indian J. Agric. Hcon.. 27(4) : 172,

alasubramanian, 3.Ve (1275) sStudy on resource use efiici-
ency in garden land agriculture in Dindigual divicion,
vadural district - A normative approach. Unpublished
MeSe. (Ag.) thesis submitted to Tamil Nadu Agricultural
University, Coimbatore,

Calkins, P.H. (1981) wutriticnal adsptations of linecr
programming for planning rurzl developrent, American

.'2.‘ w’. ECON ey 22(2) t 247 - 254,

*Chakrabarti, i.C. (1958) Linesr programming. Agisn Econ.
Rev., j{4) s 367 - 373.

Chauhan, K.K.S., Verms, R.C., and Shukla, G.C. (1974) Impact
:: M cxapcor !;m incomes and resource use
pur district Rajasthen. Indisn J. Agxic.
m.o n(ﬂ s 106 ~ 114,

Day, He.R. @¢nd Sparling, B (1977) Optimization models in
agriculturel snd resource econordcs in A Survey of

Agricult coeonomics Literature, Vol, 2. Hd.,

{";-a N, LORI pﬁo 93 - 94.

Desal, D.K. (1963) :conomics of cropping pettern of Gujarat
State, Indian J. Agrig. Egom., 18{1) : 106 - 114,

pesail, De¥e. (1960) Linesr programweing applied to rroblems
in Indian agriculturc. JIndian J. Agric. iconi..
15(2) : 59 - 5.

Chawan, ©.Ce., and Johl, 5.5, (1967) Comparative profitability
. of dairy enterprise in relation to cxop cultivation
on suburban farms in Funjab. Indilan J. Agric. icon.,

Shawan, x.C. and Jdohl, 5.8, (1963) 4n economlc analycis of
dairy enterprise viseawevis cro: cultivation in Punj=b
(5 case study). Indian J. igric.icon., 24{2) & 53-72.

Dhawan, “.Ces, and rahlon, i.3. (1974) Impact of yield
increasing food grain technology on the cultivaticn oi
commercial crops. Incian J. Agxic. Ecom., 28(3) 1
92 = 105,



thondyal, S.0. (1960) Farm planning approach to agricultursl
producticn., Indisn J. Agric. Egun., 15(5) & 42 - 45.

Leorye, l..V., cnd doseph, P.T. (1973) Cost-beneiit analysis
of investment im tree crops. indian J. agric. icon.,
28(4) 1 172 - 180,

Guglani, Feie, -nd Sirohi, #.,5. (1972) Production pattorns
in the union territory <f Delhi - 3 case study.

indisn J. sgkic. Scon., 27(4) : 137 ~ 157,

Heady, L.ls. (1954) s5implified oresentation and logical
aspects of iinear rrogramming technicues. g. ko
Beon., 36(5) : 1035 - 1048,

*Mildreth, C., and Reiter, 5, (1951) On the choice of 2 cror

rotation plan in Activity Analysis of Produfgéog and
sllocation. Ld. Foopmans, T.C, Cowles ssion
ronograph 13, New York : wiley. ppr. 177 - 188,

Johl, 5.S., @nd Kahlon, A.S. (1963) Economics of &Gropping
pattern (An analytical case study). JIpndian J. Agric.

Johl, S5et., &nd Kahlon, 4A.5. (1966) Labour utilizotion
patterns and employvment potentials of Punjeb farms
(A cace study). indian J. &gric. keen., 21(1) : 77.53

Johl, L.5., and Kapur, T.<. (1973) Fundamentols of Fam
gusiness Hansgement. Valyani Pubiishers, Hew e ihx,
pe. 212,

#shlon, A.5., and Johl, f... (1962a) Applications of
budgeting and linear programning in farm renagerent
snalysis. Indien c. Agric. Econ., 17(1; : 226 - 232,

Kahlon, fA.S5., and Johl, S.5. (1962b1) Application of linear
programming to rototional planning. Indian J. sgric.

LEO!l.: %2(4) s 45 - 48,

¥ing, Rese (1053) 3owe apprlications of activity analycds in
agricultur 1 economics. J. Ime Egon., 35(3) :
823 « 834,

#alyae it. (1962) Linesr programming and farm planning,
Iﬁd&é‘n Jo iigric. BCOT e s ;1(1, 3 200 ~ 211.

MeCarl, B.A. (1977; Eapacxcggtn :1th farmer oriented jiinear
programming for crop plamning. Cansdism J. Agrie.
;ggg.. 3}(1) ' 17 - 30. ‘




83

Fetrokle, Jr., Colie (1957) idnecr progremming as a tool in
ferm managcrent analysis. Jo Fo. Bkeoon.. 37(5) @
1222 - 1235,

“ruthyunjaya, and sirohi, 7.5, (1979) Enterprise s stem
for stability and growth on draught-wrone farms. an
ayplication of narametric linear programwing. Indian

Je £orice Bognes 34(1) ¢ 27 - 42,

uthusamy, « (1982) study n ~ptinrdizotion of resource ure
in gardenland ferms of i'amakkal block in Salem district.
‘mpublished (.Sc.(&g.) thesis submitted to the Tawil
Hadu sgricultural iUniversity, Coimb: tore«.

Neoda, A.l., Sharma, A.L., Bhadauria, U.S., and Swa R,
‘ (‘!m) Optimizing orop production p;ttom * e
different agroclimstic sones of Himschal Pradesh.
 Ipddsm J. Agric. Bogn., 33(4) s 22 - 28,

Nortem, G.W., Easter, R.,W,, and Roe, T.L. (1980) Amexican
Indian farm planning. An anslytical approash %o
tribal decision making. Apericep J Mt Baon.,
§2(4) : 689 ~ 699, - & - ’

Onyenwaku, C.E., Ogunfowora, 0., and Falusi, A.O. ‘1"’) :
An inter-regicnal programing model for sgrieulturxsl .

in » . -1 »e | .
planning in Nigeria. Zadisn J. Mie. Eeen i1(4) s

randey, R.N., and ‘hegal, 7.5, (1280) Prospects oi increzsing
income and employment on mixed farms. Indiun J. Agric.
Econ., 35(4) : 144 - 121,

Patel, H.7., (NG Cangwir, #.0. (1923)  Rstimstion of poten-
tiel for farm income and employrent in cry farming
creas of Heryane. Agric. Situ. Inciz, 38(3
13 - 135,

i etexscn, G.6. (18535) Selection of maxdmum proilt comble
pations of livestock enter rises asd crop rotations.

- yn R £ - €A et
e “Te SN e 37{3; : 4 LR R
- ———— b p—4-~4

Rencnawa, HeS., nd teady, L.0. (1666) Spatial vro ranndng
of production iecr agricultural developrert in Indic,
Indden O. agric. scon., g1(3) s 14 - 22,

Gedasivon, Ge., 2nd Rai, .0. (1867} . plan ior sliccacdlon
of cultivable land amon: the Jifferent econcule crows
of Kerala statce, Jrl. of the inc. zoce of Ziy. gtat.,
12(1) : 92 - 107,

Sahni, C.r., ond Johl, 5.5, (1967) iconomic potentials of
Vegetable cultivation on sull ge water farms in Funjeb

(2 case study). Indian J. Agric. Econ., 22(3) s
75 b 82; -



Sankhayan, #eL., znd Sidhu, D.3. (1974} Regional speciali.
zation in the cultivation of cormercial crops
vig- -vis regional self-sufficiency in focd grain
vroouction - 4 case of funjab, Indian J. Jgric.
bocone £2(3; s 115 - 123,

shanmugers, it. (1879} 4b cpproach to plenning for integroted
rural development in annur bleck, Ceimbatore district,
Unpublished i,5¢. (Ag.) thesis submitted to the Tamil
iladu Agricultural ‘niversity, Coimbatore,

sharida, 4.C., and kanhlon, A.8. (1972) Impect of technclo-
gical development on the nomiative shifts in
cropping vetterns. Indian J. Aazic. igon., 27(4) 3
i58 - 165.

singh, Z.J. (1271) The trensformation of traditional
agriculture: &4 case study of Punjab, Indla. American

J. Agric. Eeon.. 53(2) s 278 - 284,

singh, I., ond Sirohi, 2.8, (1976) Optimization of water
rescurce of uppor Sanga canal in western Utter FPradesh.
Indian :-I. ﬁgr:&go HCON ey g%(l) t 92 - 107,

singh, K. (1977) sowe alternative strategies for optimzl use
of lund and other resourceg in the hill region of
Utter Pradesh. Indisn J. Sgric. Eeon., 32(2) :
113 « 120,

singh, R.D., Verms, K.K., and Singh, L.R. (1972) Production
1lities snd resource use pattern on small farms,
A comparative study in three regions of Utter Pradesh.

Indisn J. Aqrig. Beon.. 21(4) s 126 - 136,

singh, R.V., Patel, R.K., end Ahlwat, 5.5. (1977) Impact of
integrated crop and milk production on small farms in
Punjab. Jpdien J. Agxic. Egon., J2(3) : 136 ~ 143,

Sirohil, feee ond Ganguor, ~.C. (1968) Lconomic optima in

regource allocution for the cultivators of kamjhawala
block., Inddan J. Lgrice mcon., 23(3) : 1 - 13,

sdrouidl, Jede. @G LhaKms, ieite (1978 liaximization of
returns through farms planning under foertilizer
constraint in Aliput “lock of the union territory
of Delhi. Indian J. fgric. teom., 33(2) @ 47 - S6.

sm. )\‘3.. m B‘not 3‘“&0 I.l md B‘Y.ll RO (1980)
. Role of dairy and poultry enterprises for increasing
income and employment on farms in the Union Territory

of Delhi. JIpdisp J. Agric. Ecom., 35(4) s 112 - 119,



sivaprok:san, .5. (1974) Determination of optim-l ;lonc
for rescurce use and incore efticicney in farme cf
Tattukkottzi divieion, Thonjavar district.
Unpublishned ,5c. {3g.) thesls suwoadteed to 1rmil iadu
agriculturcl Universit , Colmb: torc,

Stewart, F.J,, Hall, H.H., and Smith, E.U'. (1979) Potentisl)
for increased incowe in small farme in Appslachian
Kentucky, Amexican J. Agric. Egon., §i(1) : 77 - 82,

swanson, E.R., .nd Fou, ¥e (1854) The selection oi live-
stock enternrise Dy cctivity anelysis. da Fo.
BCOCHla g ;g(l) $ 78 « @6,

(1961} rProgracmed sclotions to practic.d

SwWanson, E.Re.
LCONes g§(2) $ 386 - 392,

farm nroblens. J. Fio.
bl - e

Thamodaran, R., Bhide, 5., and Heady, E.C. (1982) 2n Economic

snalysis of water management systems in southern
Paumil Nadu - Production function and programming

spproach. mg- m‘ MOO u(z) t 43 ~ 55,

Yang, e¥e (1968} lothodls ox Farn Lapcocuert invegtdaetion.
Food and igricunltursl organizatlon, Rome., p. 172,

* Criginals not seen



Appendices



APPENDICES

Appendix I

KERALA AGRICULTURAL UNIVERSITY
COLLEGE OF HORTICULTURE
VELLANIKKARA

Department cf Agricultural Economics
Schedule for farm survey

1. lame of farmer and¢ address

2. Family particulars

fl' Wames of members sex Age Occupation/  gonarks
NO o activity

i 2 3 4 < 6

3. Land use

No. of Lend area operated of ten

plot/ set Garden bDry Total Own Leased Leased  Rewarks
frogment ‘2 . - s p in v oute q




4, Crop layout
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Crops (area under/No, of No./ f;g:coe f& Remarks
Flot  trees) area (mixed or
NO. ame adult/ Young/non irri- igiigat- speciali-
3 2 beasting bea}'ing gais:cd . sed) ,
5. Livestock inventory
gl. vescription 0, - Fresent )
NO. Species snd sex Breed hge value Remarks
-2 % 2 4 & Y 2

6. Livestock maintenance expenditure (total for a year)

Dry R
Items Price/ uan~ Va~ arks
od Item Item _
X 2 5 ur}tit tity lue un%t tig.y 1%3 "

Roughages Early
Late

Concen- Early
trates

Late

Veterinary
and other
charges
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Fegrli- #ilk animals pry
Itema od Item rrice/ Luane- Va- It rricé7 Juane Vae

Y
arks

em
1 2 3 u%it. tﬁgy {ge Y uq%t t%}y ‘izg
Labour
(family/
hired)
(houre ner
day!

¥ilking =

Cleaning
animals

Cleaning
ostalls

Feeding

Cther misc.
charges

7. Input use and costs. Lane of crop jic. 0f trees/arez

Jenuring and fertilizer

I ulture
avplicstion Inter culture

Period

nant- Labo I, . .
Iten: i;iie/ it Hiréaufggily Hired — Famdly
E??F“ﬁgw MW Al 1y

1 2 3

ov—

June -
Sertenmber

Getober -
becember

January =
Bay
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irrigation T _Plant protection
Period ﬁ‘:;'; H?E"r‘%ﬁﬁ Ivem \ hyg  Duentity - Family
3 oK My MW 4 s ___ & i MMe MM 9

June = i

Septemrber
Getober «
December
January -
May

u Lobour Labour
reriod Price/ ouentity Hired ramily Fired Family

Remarks
unit x e Bfis  Mfle MM 7 8

June =
Septenmberxr

October «
Decenber

January -
May

8, dvutput and returns

Eroduction
. Total “uantity Quantity Frice/ Total
Pexiod production f£for home sold unit value Remarks
Fl 2 use s 4 5 6 7

June -
September

October -
Deceirtber

January -
May




S0

Income irom livestock

9.
<uantity
Name of _ - for ~uwan- Frice/ Total ..
produce reriod rroduction home tity unit  value Temarks
4 2 3 nes SO]é'd é 7 3

(Fr - Farm produced, - .urchased, Ii - Men, W - ‘‘omen)



Appendix i (i) Flow of costs and returns and present worth of
costs and returns for coconut - Categery 1.

Discount CUresent Discount Lresent

Year (éizgg;)factor worth of Year é:::;gs factor worth of
_Aa 2 at 9% x __ _coBsts 4 g r) at 9% 7 _returns e
1 2677 ©,917 2455 ; to; 0 - -
p) 1403 0.842 1181 3 3847 0,502 1931
3 1403 0,772 1083 9 3847 N 4460 1770
4 1403 0,708 993 10 5770 0,422 2435
5 1403 0,650 212 11 5770 0,388 2239
6 1403 0,596 236 12 7693 0,356 2735
7 1403 0.%47 767 13 7623 0.326 2508
8 toi 2648 5.725 15160 14 7693 0,299 2300
40 15 to} 11540 2,972 34297
40 '
Total of prescnt worths 23387 - - - 5621¢%

Appendix I1 (ii) Flow of costs and returns and present worth of
costz ond preturns for coconut - Category Il.

pviscount Present Dizcount resent

1 2505 0,917 2257 1 toi 0 - -
2 1231 ©,842 1037 8 4118 0,502 2067
3 1231 0.772 955 9 4116 0,460 1894
4 1231 0,708 872 10 6177 0,422 2607
5 1231 0,650 800 11 6177 0,388 2397
6 1231 0,596 734 12 8235 0,356 2932
7 1231 0,547 673 13 8235 0,326 2685
g to} 2308 5,725 13213 14 8235 1,290 2462
40 15 to; 12353 2,972 36713

Total of prescnt worths 20576 - - - 53757




Appendix 11 (iii) Flow of costs and returns and present worth of
costs and retumns for coconut - Category I1I,

Liscount Present Discount rresent

Year (ES;:::.) factor worth of Year f‘;;};‘g:; factor worth of
3. 2 at 9% s costs 4 s 6 at 9% 7 returns 3

1 2502 0.917 2294 ; to n - -

2 1228 0,842 1034 8 4240 0.502 2129

3 1228 0,772 948 9 4240 N.460 1950

4 1228 0,708 869 10 6360 0.422 2684

5 1228 114650 798 11 6360 o388 2468

6 1228 N« 596 732 i2 8479 0,356 3019

7 1228 0,547 672 13 8479 0,326 2764

8 to] 2306 5,725 13202 14 8479 0.299 2538
4 ] 15 to} 12719 2972 37001

40
Total of present vorths 20549 - - - 55350
Appendix 11 (iv) Flow of ccsts and returns and resent worth of
costs and returns for coconut - Category 1V,

vesr (958 Pottor  worth of e ISRNTS factor . werth of
-3 2 at 9% 3 costs 4 s é at 9% v returns 8

1 2336 (4917 2326 % to; 0 - -

2 1262 0.842 1063 8 4500 N4502 2259

3 1262 0,772 974 9 4500 0,460 2070

4 1262 0,708 894 i0 6751 0.422 2849

5 1262 0,659 820 11 6751 De368 2619

é 1262 0,596 752 12 9001 0.356 3204

7 1262 0,547 690 i3 9001 0.326 2934

8 to} 2356 5,725 13428 14 9001 C.299 2609
40 15 to) 13501 2,972 013

Total of present worths 21007 - - - 58751
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Appendix III (i) Flow of costs and returns, znd present worth of
costs and returns for arecanut - Category I,

Year (éﬁggi;) :i::gg?t 3§§:§n:f Year égg;;gs ?:::g:nt iﬁi:ﬁngf
-2 2 at 9y » _costs 3 s e.. .8t 94y returns 3
1 3649 917 3346 ; to; 0 - -
2 1579 0.842 1330 8 3061 0.502 1837
3 1879 GeT72 1219 9 3061 0.460 1408
4 1579 0,708 1118 10 4591 Nek22 1937
5 1579 0+650 1026 11 4591 0,358 1781
6 1579 N¢596 941 12 6121 (e356 2179
7 1579 0,547 864 13 6121 0,326 1995
8 to; 2842 5.725 16271 14 6121 0299 1830
40 18 to; 9182 2,972 27289
40
Total of ~resent worths 26115 - - - 39956

Appendix III (ii) Flows of costs and returns, and present worth of
costs and returns for arecanut = Catejory II.

veor (OPE factor  worem of Yesr RERNTE Lot L or
P! P) at 9% 5 _costs 4 s i‘é at 9% 7 returns @
1 3367 C.917 3086 % to 0 - -
2 1297 0,842 1092 8 30685 0,502 1549
3 1297 0,772 1001 3 3085 0,460 1419
4 1207 0,708 918 10 4628 0,422 1953
5 1297  C.650 843 11 4628 0,388 1796
6 1297 0,596 773 12 6171  0.356 2197
7 1297 0,547 710 13 6171 0,326 2012
8 to; 2293 5,725 13127 14 6171 0,299 1845
40 ig to} 9256 2,972 27509

Totsl of wresent worths 21552 - - - 40280
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Asppendix III (1ii) Flows of costs and returns and present worth of
costs and retumrms for areconut - Category IIT,

Discount FPresent Discount I'resent

Year (é?::::) factor worth of Year é;ﬁ:;gs fachqr worth of
g at 9% ¥ _costs «4 s & at 9% 7 _returns @
1 3054 0,917 2801 % to 0 - -
2 984  1.842 829 8 2605 0,502 1308
3 984 0,772 760 9 2605 0,460 1198
4 984 0,708 697 10 3908 N,.422 1649
5 984 0,650 €40 11 3908 0,388 1516
6 984 0,596 587 12 5211 2,356 1855
7 984 94547 538 13 5211 0,326 1699
8 to} 1662 54725 9515 14 5211 0,299 1558
40 15 tog 7816 2,972 23229
40
Total of vrescnt worths 16367 - -~ - 34012

Appendix IIl (iv) Flows o costs enc returns enc resent worth of
costs and returns for arecanut - Category IV.

Year (é§§2f2> ?i::ggnt gggiﬁngf Year g:z;;gi gizzignt igiiﬁngf
—t 2 at 97 3 _costs 4 g ) at 9% 7 returnsg @

1 3231 0917 2963 1 to} 0 - -

7

2 1161 Ge842 978 8 2966 0,502 1489

3 1161 Ce772 296 S 2966 C,460 1364

4 1161 C.722 822 10 4445 o422 1878

5 1161 0,650 755 11 4449 0,388 1726

6 1161 0.596 692 12 5932 (.356 2112

7 1ie6l 04547 635 13 5932 0,326 1934

8 to} anel 5.725 11570 14 5932 0,299 1774
40 ig to; FRO8 2,972 26445

Total of »resent worths 19311 - - - 38722
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Appendix IV (1) Flow of costs and returns and present worth £
costs and returns for pepper - Category I.

Year (ésﬁzﬁi) zézgggnt §g§:§n2£ Yearx ézzg;gs<2ig:ggnt 3§§:§n§f
Y 2 at X x cogts ¢ S s at 9% 7 returng @
1 2065 0,917 1894 ; to; o - -
2 1130 0.842 952 4 2029 0,708 1437
3 1130 0.772 872 5 3043 NeEE0 1978
4 to? 2046 5,889 12049 6 4057 74596 2418
% 23 tﬂ; 6086 4,643 28257

Total of present worths 15767 34030

]
]
t

Appendix IV (4i) Flow oi costs and returns arnd present worth of
costs and returns for neprnry - Categor, Il.

~lacount “rescent iscount Pregent

vesr (PR fator worth of Year [STMTS facwor  wornof
-4 at 9% 3 costs 4 - [ at 9% v _returns 8
1 1884 04917 1728 ; tc 0 - -
2 949 DeB42 799 4 2370 0,708 1678
3 949 0,772 733 S 3888 G650 2311
4 to; 1697 5.8289 9994 6 4740 2 ¢596 2825
20 23 to; 7110 2.643 33012

Totzl of present worths 13254 - - - 39326
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Appendix IV (i1ii) Flow of costs and returns and present worth
of costs and returns of pepper - Cateqgory

11X

and IV.

Year Coats Discount Present Returns Discount iresent
(rs /acre) factor vorth of Year {(3s/acre) factor worthot
1 2 at 9% = costs 4 3 é at 9% vy returns q
1 1626 0,917 1491 1 to} 0 0 - -
3
2 691 0,842 582 4 2233 Ne708 1581
3 691 0e77% 534 5 3350 0650 2178
4 toi 1158 5,089 €820 6 4467 0,598 2662
20
7 to} 6700 4,643 31108
20
Totel Of precent wocihs 9427 - - - 37529
Appendix V (i) Flow of ¢osts and returns end present worth of

cests and retugn for Cocoa - Cateyory I,

Ciscount Present

Losts

Returns Uiscocunt Tresent

Year (M/acre)f6Ct°r worth oi  Year ik /ecre) Ifactor worth of
3 2 at 9% » costs 4 -1 6 at 9% 7 _returng @
1 1124 0.917 1031 1 toi 0 - -

3
2 514 O.642 433 4 739 (1e 708 523
3 514 GeTT% 397 L) 1108 0,650 720
4 to; 029 54889 5471 6 1477 0596 380
20
7 tog 2216 o643 16259
C
Total of sresent worths 7332 - - - 12412




Appendix V (i1) Flow of costs and returns and ;resent worth of
costs and return for Cocuva - Catecjory II.

vear coats Discount Present Year Returns Discount Present
“% (v/acre) factor worth of (s/acre) factor worth of
1 2 at 9% 3 costs 4 s at 8% ¢ returns y
1 1057 0,917 969 1 to} 0 - -
3
2 447 0,842 376 4 828 0.7C8 586
3 447 06772 345 5 1242 0.650 807
4 to} 726 5,886 4275 6 1655 Da596 986
20
7 toi 2483 4,643 11529
20
Totel of precent worths 814 - - - 13908

Appendiy V (1ii) Flow of costs @nd returns and ,resent worth - f
costs andg return for Cocoe - Category i1 end IV

. Discount Pre-ent . « biscount Present
Year ,Z,‘.‘,?::fe . factor worth of Year (%;;g;) facter  worthof
A VTS At 9t w  costs 4 S U et 9% ¥y __returns @
1 1011 0.917 927 1 toy 2 - -
30
2 401 Ce&42 338 4 315 Gl.708 648
3 401 Ce772 310 5 1372 05650 892
4 to; 652 5.889 3840 6 129 N.EGG 1050
20
7 to} 2744 44643 12740
20

Total cof precent worths 418 - - - 18370




appencix VI (i) Flow of gcosts and returns and present worths of
costs and retumms for popper = Category I.

Discount Present Cisccunt reqsent
Year (&?;:;:e) factor worth of Year g?;:?ﬁ:) factor worth of
p gL O3 costc 4 s WEST®) ot oy v _xetums @
1 2065 0,917 1894 1 tog 0 - -
3 ;
2 1130 0.842 952 4 2536 0,708 1795
3 1130 De772 872 8 3804 0.650 2473
4 to; 2046 5,809 12049 6 £072 04596 3023
20
7 toi 7608 4,543 35324
20 ;
Total of rresant worths 15767 - - - 42615

Appendix VI (1i) Flow of costs and returns and - resent worths of
coste znd returne for pepper - Citegcry IT.

] Discovnt -resent Tiseount | resent
Year m?fg;f a) facter wortl of Year i‘ :7;1:::) factrrx vorth of
1 a2 at S8 cosis 4 5 3 at &9 7 returng @
3 ;
2 349 D.42 799 4 FRE2 L7070 20e7
3 949 772 733 5 4424 [ CED 2888
4 to% 1697 5898 2694 & Bg e 1,088 3531
a0
7 to) 23a7 4,643 41262
20 )

Tot:l of nresent vorths 13254 . - - 43778
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Appendix vi (1i1i) Flow of costs anc returns end present worths of
costs and returms for Pe-per = Category
I1X anc¢ 1IV.

~ wiscount Frezent . Digscount Present
Year (;jigﬁ;) fector  worth of Year ggz;;ﬁi foctor  vorth of
r S ) at 9% ¥ costs 4 & e at 9% 7 returns @
1 1646 Ne817 1491 1 toi 0 - -
3
2 691 eb4 2 52 4 2783 0,703 1977
3 69i Ue 772 534 8 £190 S.6EU 2724
4 tog 1155 5,089 6820 6 S Cabub 330
20
7 to} B340 1.642  3m00e
2¢c )

Totald of prescont wortihs 9427 - - - 46233
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ABSTRACT

this study on optimal enterryrise combinations on garden
land ferms in Kerzla was carried out using daté collected from
sample heoldinys selected from the ninth ward of Fananrcherr:
ranchayet under Gllukkara block in Trichur district, through
simple random sampling. The 72 holdin-g that formed the senple
were grouped into four catcjories based on size of garcen land

hcolaings.

The major constraints identified were land, labour in
three seasons viz, June to September, Gotober to Uecorber and
January to ‘ay, irrigation and capital. Banana was identified
as the most resource intensive zetivity followed by arecanut
plus jepper. Cococz was the least labour and capitial intensgive
aQtivitye (et warging calculated per unit of activity indi-
Q\w Q\ﬁ hanane hac highest net margin in all catigories

o Y agecanut plus peprer, coconut, cow, tapiocs and
el

follo |
che Gxcressing orcer,

cocoa 1
Optimal plans worked out under exidsting concitions using
linear rrogramminy technicue for model farms under tie four
categori. s of holdinis in.iccted @ uniform tendency or
increase in area under coconut over the existing plan. ixcopt
the optimal plan for thr seconu category, which incluced are-
canut plus pepper @lso, ell cother optimal plans hac three
enterprises viz., coconut, banana an¢ ccw. Cocoa and taploca

did nnt aspear in any optimal plan, Maxdmum increasc in net



incomc of 52 per cent was recordec in ortimal plan for first
catejory. In other categories the increases were ten ner cent
in both sccond and third and nine per cent in the fourth
categerys optimal pleng resulted in more efficlioent us. of

IresSOurCcesS,

Sensitivity of optinal plens were tested by considering
25 ner cent increases in rrices of pepper and taploca, The
optimal plins at roevised prices indicated decline in area
under coconut over ortimal rnlansg @t original prices in all
catejorics simult neously followed by appearcnce of tanicus
in the first category and arecanut nplus pepper in second,
third an: fourth cataegories. Hananae vwas elimdnoted from
secona c¢rtegor; fnd cow aetivity £rom the third categor,.
Increase in act incomes on revised optimal pl:ins over
existing plons worked out to 54 per cent, 20 per cent, 13
per cent and 10 per cent respectively on catoyories 1,11,

III and IV.
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