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Abstract

Areashift towardshorticultural cropsisvitad for increasing farmincome, productivity and overall employment
inthe agricultural sector. Several economic (price and income) and non-economic (food-security concerns)
factorsinfluence farmers’ decisions at thefarm level. This paper has examined therole of both price and
income, along with therole of food-security goals, in the decision-making of farmersregarding shift from
low-value crops (food crops) to high-value commercial crops (horticultural crops). It has been shown that
higher food requirementsat homeinhibit the extent of crop substitution decision of thefarmers. However,
farmers are less responsive to the changes in the prices of food grains (in terms of changing their
consumption) as higher income from high-value crops provide adequate money to purchase food crops
from the market. Relative income (not the relative price) of the crops has been found to explain the crop-
substitution decisions of the farmers. The farmers have been reported to cal cul ate the aggregate gain from
the crop rather calculating only the price of the crop, while making the decision to shift. Their capacity to
generate higher productivity along with better market prospects have been recorded to explain farmers

decision to shift area.

I ntroduction

The performance of agriculture sector intheIndian
economy in recent years has not been quite satisfactory
because of deceleration in the growth rate of
agricultura output (Chand, 2005). Not surprisingly, most
farmershave madetheir intention clear about didliking
the agriculture sector and hence, given an option, want
to quit agriculture. However, this partial sad state of
agriculture, which callsfor achange, is supplemented
by the structural changesin the economy. The sustained
economic growth, rising per capitaincome and growing
urbanization have caused a shift in the consumption
patterns in favour of high-value crops like fruits and
vegetables from staple food crops such asrice, wheat
and coarse cereals (Joshi, 2005). During the past few
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years, demand for these high-value crops has grown
much faster than that for food grains. The share of
high-value crops in the total expenditure on food
increased from 34 per cent in 1983 to 44 per cent in
1999-2000 in the rural areas, and from 55 per cent to
63 per cent in the urban areas (Kumar and
Mruthyunjaya, 2002). With thisbackdrap, diversification
towardshorticultural crops (areashiftinfavour of fruits
and vegetables) has been suggested as aviable option
to stabilize and rai sefarm income, enhance agricultural
growth, and increase empl oyment opportunities (Vyas,
1996; Joshi, 2005; Birthal et al., 2007).

The shifting of land allocation decisions are
generally analysed at the macro (state or district) level
onthe basisof distributive-lag modelsthat capturethe
role of several economic and non-economic factorsin
the decision-making. Nerlove (1958) was the first to
initiate a study on this aspect, where he endeavoured
tofindtheroleof farmers' expectation of future prices
inshaping their decisionson the extent of land allocation
tothesecrops. Hedevised amodel relating the expected
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‘normal’ priceto‘ past-observed’ prices. Later on, many
studies used the Nerlovian model, with some
modificationsd o, to investigate theimportance of price
of crop in shaping farmers’ supply response behaviour
(Krishna, 1963; Behrman, 1968; Askari and Cummings,
1976; De, 2005; Mythili, 2006). However, there are
several limitations in analysing the changing land
allocation decisions by using the macro level (state or
district) data.

In macro-level studies, a large number of crops,
especidly high-valuecrops, including horticultural crops,
are excluded from the analysis due to lack of reliable
timeseriesdataonthiscrop groupinIndia. In addition,
the time series data under conditions of technological
change and variable weather constitute a weak basis
for estimating price response and hence, micro-level
studiesarerequired to analyse such decisions (Medellin
et al., 1994). Another limitation of the macro-based
modelsisidentification of the competing crop. At any
giventime, not only two crops compete with each other
for land, but there are possibilities of many crops
competing for land. Also, diversification towards an
annual crop and perennial crop differsdueto the nature
of these crops. The difference lies broadly in terms of
the gestation period in production cycle of the crops.
Thedecision of areaallocationisflexiblefor theannual
crop, in the sense that every year farmer can think of
changing the area under the crop. But, in fruit crop,
generally, there is a gestation period of at least 3-5
yearsinitially in the production. The production cycle
varies across fruits, but it is only after few years of
plantation, when afarmer starts getting some production
fromthecrop. Thedecisioninsuchacaseisinflexiblet,
unlike vegetable crops, and it is not easy to switch the
land to other cropsin the same area, where plantation
exists.

In addition, the group of crops that compete for
land, at a point of time, varies across regions and
farmers. But, the macro-level based analysis assumes
the same groups of competing cropsfor thewhole group
of farmersg/regions. In reality, due to the existence of
heterogeneity in the agro-climatic characteristics,
competing crop is expected to differ according to the
farmers and regions. The supply response (changing
land all ocation among crops) would vary for the groups
of farmers, who shift from food cropsto acommercial

1Once land is put under plantation, it blocks land for cultiva-
tion of other crops in this land, at least for some years.

crop versusthefarmers, who shift from onecommercia
crop to another commercia crop. Price can be avita
component for the second group of farmers, whereas
for the first group of farmers, who shift from a food
crop, the concern for food security can also be an
important factor, while considering land allocation
decisions. Thistypeof changingland allocation decisions
should also beviewed fromtheincome angle. However,
themacro-level studiesmainly concentrate onthe price
of crop asamajor economic factor in shaping farmers
changing land allocation decision. Price alone may not
be the only factor in decision-making due to
heterogeneity in the resource and capital endowments
of the farmers and difference in access to input and
output markets by the farmers. Such a difference
influences both the prices and productivity of the crop.
It could be hypothesized that farmerswith arelatively
higher level of productivity may allocate moreland even
at low expected price. Hence, it isimportant to examine
the link between both the price and income with the
shifting cropping pattern decisions of the farmers.
Deshpande and Chandrashekar (1982) though
attempted to study the role of income in the farmers
decisionsat the district level, heterogeneity in the cost
across farms makes it more robust to study such
decisions at the micro level, viz. farmer. In this paper,
micro-level decision making of area shift towards
selected horticultural crops, separately for afruit (apple)
and a vegetable (cauliflower), has been studied. The
role of both price and income has been examined along
with the role of food-security goals in the decision-
making of farmersregarding areashift from low-value
crops (food crops) to high-vaue crops (horticultural
crops).

Sampling

The study was carried out in the Shimladistrict of
Himachal Pradesh (the Horticultural Sate of India),
where horticultural crops contribute more than 30 per
cent tothetotal valueof output inthe agricultural sector.
A multi-stage purposive sampling procedure was
followed to select the block, villagesand farmers. The
selection of block was made on thebasis of two criteria,
viz. growth rate in area under horticultural crops and
subgtitution from non-horticultural to horticultura crops.
The Theog block emerged as a representative block,
as it showed highest growth rates of area under
horticultural cropsand exhibited maximum substitution
from non-horticultural to horticultural crops (Tables 1
and 2).
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Table 1. Compound growth ratesin areaof major crop groupsacrossblocksin Shimla: 1997-2006

Blocks Agricultural crops* Vegetables Fruits Horticultural crops**
Basantpur -0.72 0.73 129 123
Chopal -0.65 -262 0.99 -020
Mashobra -073 352 139 218
Chiragaon -063 367 158 263
Rampur -059 073 176 125
Narkanda 202 281 116 138
Jubbal 057 -315 0.85 034
Rohru -181 132 131 131
Theog 271 387 126 269
ShimlaDistrict -1.00 200 124 145

Notes: Wheat and maize were the major agricultural cropsintheregion
* Agricultural crops constituted all food and non-food grain crops, excluding fruits and vegetables

**Horticultural crops constituted all fruit and vegetable crops.

Source: Directorate of Agriculture and Horticulture, Shimla, Himachal Pradesh

Table2. Total areachanged under horticultural cropsacross
blocksin Shimla: 1997-2006

(areainha)

Blocks Vegetables Fruits  Horticultural
crops
Basantpur 5 176 201
Chopa -193 427 24
Mashobra 416 33 ™4
Chiragaon M2 54 1036
Rampur -18 632 664
Narkanda 181 691 872
Jubbal -24 611 b7
Rohru 333 674 1057
Theog 1953 583 211
ShimlaDistrict 2935 4781 7716

Source: Directorate of Agricultureand Horticulture, Shimla,
Himachal Pradesh

For villages, the sample was drawn from four
villages (two villages each for fruits and vegetables)
from thisblock, asthese villages were representatives
of shifts in cropping pattern towards fruits and

vegetables, respectively?. A sample of 30 farm
households (120 farmersintotal) was drawn from each
of these four villages following the stratified and
proportional random sample approach?® on the basis of
farm-size distribution (Table 3). Apple (as fruit) and
cauliflower (as vegetable) crops were chosen for the
study on the basis of maximum shift of land towards
these crops in the respective villages.
Typology of Diversification towards
Horticultural Crops

The shift in cropping pattern was measured on the
basis of the reference to the major change made by
the farmers in terms of reallocating land from food
crop to the chosen horticultural crop (apple and
cauliflower)*. Though, past three year dataon farmers
area alocation among crops was al so taken, the same
was not used for proxy for shift in cropping pattern
towards horticultural crops. It was especially in the
case of cauliflower as mgjority of the farmers were
found not changing any areaunder the crop. In addition,
in the case fruits, farmers' decision of allocating area

2The choice of village was based on the discussions with the Agricultural and Horticultural Development Officers of Theog

block.

3Since interview with the farmers included recall method, many farmers were found to have given inadequate information.
Hence, re-sampling was done after the completion of interview with farmers from the first list of 120. The model of stratified
and proportional random sample approach was kept intact while re-sampling was designed. In total, 167 farmers were
interviewed to cover the complete information from 120 farmers.

“We exercised caution regarding the decision of re-plantation and new plantation of apple crop, while conducting the
interview, as it otherwise would not have captured the process of diversification by the farmers.
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Table3. Farm-sizedistribution and sampling from the selected villages

Farmsize Vegetables-dominated villages Fruits-dominated villages
Villagel Villagell Village1ll VillagelV
Margina (< 1 ha) 35(7) 43(8) 17(3) 11(2)
Small (1-2ha) 49(11) 67(12) 47(9) 29(6)
Semi-medium (2-4 ha) 37(7) 48(8) 63(14) 51(12)
Medium (4-10 ha) 13(2) 16(2) 153 30(7)
Large(>10ha) 14(3) 0(0) 6(2) 14(3)

Note: Figureswithin the parentheses are the number of samples collected from each village.
Villagesl, II, 111, 1V are Govai, Sainj, Sandhu and Shilaru, respectively.

Source: Primary data

wasgeneraly inflexible and unidirectional in the short-
run and it was not based on the year-to-year price
response. Few years data on area and price may not
capturethe area shift decisions of thefarmersgrowing
fruits, especialy apple. The economic variables, which
link successive time periods, are the attitudes and the
expectations of the farmers, and the entrepreneuria
decisions or acts, which are motivated by them. These
attitudes, decisions, and actsinfluencethe position (land
allocation among crops) attained by thefarmin alater
period of time (Williams, 1951). Hence, to assess the
decision-making process of farmers, thetime of major
change in cropping pattern by the farmerswas used as
aproxy to shiftin area, which al so had an influence on
the prevailing pattern of crop-mix or allocation by the
farmers.

The questionnaire covered various aspectsrelating
to the area shift by the farmers. Initialy, a seven-year
picture (1999 - 2006)° was drawn and shown to the
farmers and some of the questions asked were: When
did you make achangein your cropping patternfrom a
food to the selected horticultural crop? When did you
experience the major change in area towards
horticultural crops? How much area was reallocated
from afood crop to ahorticultural crop? Whether the
addition of area to horticultural crop was done by
substitution of afood or other commercial crop or was
it done by extensification of area under cultivation?
When did you adopt a major change of area towards

selected horticultural crop? What wasthe previousyear
priceand yidld?and What are price and yield threshol ds/
levelsthat influence your decisionto reallocate areain
favour of horticultural crops?

In the case of the sample farmers, it was noticed
that the shift towards apple was made from two crops,
viz. wheat and maize, whereas cauliflower growers
had shifted area from one crop only, viz. wheat. The
major change in the cropping pattern in favour of the
selected horticultural crops happened inthe years 2002
and 2003 and a mgjority of the farmers had shifted
towards horticultural cropsonly onceinthe past seven
years. Also, such shifts were affected by substitution
of a food crop, with a few exceptions®. Both, the
absolute and rel ative measuresfor shifting areain favour
of horticultural cropswere measured that included the
extent of area changed from food crop to the selected
horticultural crop, and thisarea change with respect to
the initial area under selected horticultural crop and
with respect to the net cultivated area of the farm.

Thetypology of shift from alow-value food crop
to a high-value horticultural crop revealed that shift
with respect toinitial areawasvery highin cauliflower
than apple, whereas shift with respect to net cultivated
area was higher for apple’ (Table 4). More than 100
per cent change with respect to initia area, in total,
signified the importance of shift in cropping pattern
towardshigh-value cropsin thesevillages. It wasfound

5This period was selected on the basis of the discussions with Revenue Officer (Patwari) and head of the village in terms of

diversification pattern in the selected villages.

51n the case of cauliflower, only one farmer had extended the area, whereas in the case of apple, there were two farmers that
had extended the area for increasing the importance of the given crop in their cropping pattern mix.

”In the vegetable-dominated villages (villages | & 1), cauliflower was the major crop, whereas in the fruit-dominated village
(villages 111 & 1V), apple was the mgjor crop in the cropping pattern mix.



Mehta : Micro-level Decision for Area Shift in Favour of High-value Crops 303
Table4. Typology and extent of area shift towardshorticultural crops
Varigbles Indicator  Vegetable-dominated villages Fruit-dominated villages Aggregate
Villagel  Villagell Total Villagelll  VillagelV Total
Initial area(ha) 6.58 7.70 14.28 2052 44.00 7352 87.80
Shift in areaunder Au-Ap 717 1382 2099 1935 2152 46.88 67.88
diversified crop (ha)
Shiftinareaunder diversified (A,-A,) 10893 179.39 144.16 6554 6257 64.05 104.10
cropw.r.t. initia area (%) A,
Shiftinareaunder diversified (Ay-Ay) 24.50 3133 2791 3371 3BHHA 34.82 3L37
crop w.r.t. net cultivated " NCA
area (%)
Proportion of diversified crop (a/ZA) 21 4995 4647 67.18 70.05 63.85 54.25
areato total areaafter shiftin
cropping pattern
Proportion of diversified crop (v/ZV) 65.12 441 68.45 7163 8166 73.08 70.39
valueto total value after shift
in cropping pattern
Average number of crops Numberof 410 430 420 310 357 333 376
produced in ayear crops
Index of concentration Herfindahl 069 0.70 0.689 038 043 041 0557
Index
(A.-Ap) = Differenceinthe areaat the time of changing the areaunder the particular crop
(&/ZA) = Proportion of area(a) under particular crop (i) in thetotal cropped area(A)
(v/ZV) = Proportionate value (v) of aparticular crop (i) inthetotal value of the farm output (V)

Source: Primary data

that cauliflower was of more importance in Govai
(villagel) than in Sainj (village 1), and it was despite
higher productivity of cauliflower in Govai ascompared
to Sainj, whereas Sainj hashigher intensity of irrigation.
It pointed towards the role of other economic, non-
economic and financial factorsininfluencing areaunder
cauliflower. In the case of apple, Shilaru (village IV)
had relatively moreimportance of apple (bothinterms
of itsproportion to aggregate areaand aggregate val ue)
than Sandhu (village I11). It was primarily dueto more
areaunder bearing appl e than non-bearing applein the
village 1V as apple was adopted well-before in this
village than the other village. However, shift towards
apple in both the villages had led to higher level of
specialization in apple cultivation, as was reveaed by
the number of crops produced in a year and by the
Herfindahl index.

The results of the distribution of shift towards
selected horticultural cropsacrossdifferent farm-sizes
illustrated that in the case of cauliflower, it was the
large farmers who dominated the extent of shift,

followed by the marginal farmers(Table5). Thisshows
that marginal farmers were also able to diversify to a
large extent, while maintaining relatively higher level
of subsistence. Not much difference in extent of shift
was noticed acrossfarm sizesfor apple growers. Even
after reallocation of area, cauliflower growers showed
higher level of spread (measured by Herfindahl Index)
as against the apple growers, who were getting highly
specialized due to the shift in cropping pattern. It was
interesting to note that the land-labour ratio went up
with increasein the farm size (in both cauliflower and
apple), pointing towardstheincreased scarcity of own
labour with increase in areaunder horticultural crops.
Big farmers were likely to be more dependants on the
hired labour for shifting higher allocation of land to
horticultural crops.

Socio-economic Factors across Different
Extents of Shift towardsHorticultural Crops

Socio-economic factors can exert significant
influence on thetypologies of shift in cropping pattern
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Table5. Typology of areashift towardshorticultural cropsacrossfarm sizes

Farmsize Areaunder  Areaunder Shiftin Proportion Level of Number of Land/

diversified diversified areaunder  of diversified concentration crops Labour

crop before crop after diversified crop area produced ratio**

shiftin shiftin Cropw.r.t. to total inayear
cropping cropping initial area
pattern pattern area (ha)
(ha) (ha) ()
Indicator— Ao Au-Ap (Au-Ap) (a/ZA) HI*
Aw
Vegetable-dominated village
Margina 250 344 13750 6333 071 310 139
Smdl 6.69 725 10841 57.67 0.73 404 200
Semi-medium 331 381 11509 46.78 0.77 437 232
Medium 133 163 11818 3020 0.65 500 376
Large 150 6.25 416.67 4961 0.78 500 551
Fruit-dominated village

Margina 200 288 65.71 9.62 043 200 208
Smdl 232 825 5593 97.98 0.37 254 274
Semi-medium 3.76 200 74.26 94.06 049 330 432
Medium 551 11.06 5784 76.86 045 370 6.16
Large 1025 563 54.88 9190 056 389 6.32
Notes: * Herfindahl Index (HI)

** | and was the net cultivated area and |abour was humber of agricultural labourers at home

Source: Primary data

through their influence on resource avail ability and risk
management abilities at the farm level. The results
reveaded that the farmers who had shifted a higher
extent of areatowards horticultural crops had alarger
family size, and had more number of dependants, in
the case of cauliflower but not in the case of apple
(Table 6). Larger family size and more dependants at
home had not deterred higher extent of shift by the
cauliflower growers, unlike apple growers. It might be
because of difference in the flexibility in decision-
making. Apple growers were more cautious because
their decision of changing cropping pattern in favour of
apple was inflexible. Once the decision was taken
regarding increase in the area under the crop, farmer
had to wait for another 3-5 yearsfor initia production
and wait for another at least 4-5 years for initiating
good returns from the crop. Whereas, for cauliflower
growers, the decision of changein areaallocation could
be altered every year. It was noticed that in the case
of cauliflower, farmers with higher level of irrigation
were able to shift higher amount of area, unlike apple

growers. Irrigation was important for growing
cauliflower crop, which is a water-intensive crop,
whereas, water wasnot acritica resourcefor producing
apple. However, there was a similarity in the role of
labour available at homein shifting areatowards both
apple and cauliflower crops. More labour at home
(including children and wife) had indeed influenced the
extent of shift in the cropping pattern. Both the crops
were highly labour-intensive and availability of self-
labour had helped farmers to take the decisions of
shifting higher extent of areatowards these crops.

Food-security Concerns in Diversification
towardsHorticultural Crops

One of the major features of the farming sector in
devel oping countriesisthe co-existence of subsistence
and commercial crop production by a large group of
farmers. Concerns for household food-security could
hinder higher shift in the cropping pattern (crop
substitution) from food crop to commercial crop. But
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Table6. Socio-economic char acteristicsat different levelsof shift in cropping pattern

Extent of cropping Family size Number of Famsize Irrigation Land/ Annual
pattern shift (No.) dependants (ha) intensity* Labour non-farm
(No.) income

(R9)

Cauliflower Low 5.83 217 234 61.27 020 20673

Medium 6.82 210 316 61.50 023 8484

High 720 280 314 82K 0.18 83127

Apple Low 712 225 556 229 0.39 96300

Medium 6.28 178 492 9.35 047 63875

High 6.05 170 411 845 033 91100

Notes: Extent of shift: For low (lessthan 10% shift in areaunder diversified crop w.r.t. net cropped ared), medium (10-20% shift
inareaunder diversified crop w.r.t. net cropped area) and high (more than 30% shift in areaunder diversified cropw.r.t.

of net cropped area)

* Percentage of net irrigated areato net cropped area

Source: Primary data

a the same time, value of many of the commercia
crops, especially horticultural cropsisvery high, which
could improve the household food-security through
higher net income. It could lead to an increase in the
consumption level and standard of living of farm
households. However, high fluctuationsin the prices of
horticultural crops could potentially prove detrimental
to the food-security of these farm household. High
variahility inreturns, higher cost of obtaining food from
the market due to lack of infrastructure and overal
low income might force the farmerstoinvolvein more
of subsistence crop production (Jayne, 1994;
Nowshirvani, 1971).

Regarding, food security, it was revealed that the
majority of farmerswho diversified towards cauliflower
were food-self-sufficient before shift in the cropping
pattern, whereas it was not true for the farmers, who
had diversified towards apple (Table 7). It could be
mainly because of higher returns from apple than
cauliflower crop. Also, the family size as well as the
level of dependency ratio (number of non-working
members at home) were larger for farmers growing
cauliflower as compared to the apple growers, which
probably also resulted in difference in the extent of
shift in cropping pattern decisions of the farmers.
However, both cauliflower and apple growers were
found to be less responsive to the changes in prices of
food grains (in terms of changing their consumption).
Again, apple growerswerefound to beless concerned
about changing food consumption due to fluctuations

inthe prices of food crops. It was primarily dueto two
reasons, viz. higher gross margin attached to these crops
and easy accesstoinformal credit fromthelocal market
at low interest rate. In the case of apple, the gross
margin was so high that it could cover more than four-
to-fiveyear expenditure of farm and non-farm families,
in general. For cauliflower, the prices did go very low
sometimes, but thistrend did not last for morethan one
year due to which they had higher expectations of
getting good remuneration over the period of time. Easy
accessto credit allowed them to hedge against theloss
created by either production or price decline in any
givenyear. Farmersal so mentioned another reason for
this behaviour, viz. there was not only abundance of
food cropsin the state but their prices were also very
low dueto high productionintheadjoining states (Punjab
and Haryana). They had never faced any problem in
obtaining food crops from the nearby market and that
too at alow price.

Factors Affecting Micro-Level Decisions for
Diverdgfication towardsHorticultural Crops

The micro-level decisions about shift of area in
favour of high-value crop were analyzed in terms of
the level of substitution of food crops (wheat/maize)
by high-value crops (apple and cauliflower). The
farmers were asked as to when they experienced the
major changein the cropping patternin favour of high-
value crops (apple or cauliflower) and what was the
extent of shift (or substitution) in terms of area and
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Table7. Cropping pattern shift and food self-sufficiency among horticultural crop growers

Particulars Vegetables Fruits
Villagel Villagell Villagelll VillagelV

Whether farmer shifted frombeing Yes 63.33 66.66 13.33 30.00
food self-sufficient (%) No 36.67 3BA 86.67 70.00
Whether increase in prices of food grains Yes 19.33 2333 13.33 16.67
reduces its consumption (%) No 80.67 76.67 86.67 83.33
Level of subsistence beforeshift in 254 3833 284 3547
cropping pattern* (%)

Level of subsistence aftershift in 24.26 2949 533 6.22

cropping pattern* (%)

Note: *Level of subsistence: Calculated as proportion of area under subsistence crops to total cropped area

Source: Primary data

from which crops. They were further asked to furnish
details about the price and yield of both the crops
(substituted and added) at the time of change, which
influenced their decision to shifté. Therationale behind
using priceand yield, as expected by the farmers®, was
that prospective yield and price had some kind of
motivating force, which could in the long-run affect
the acreage planning of farmers (De, 2005). Sincethe
farmers experience major changes in their cropping
pattern in different periods, it isimportant to do price
adjustment by deflating the price of the crops. Consumer
Price Index-Agricultural Labourer (CPI-AL) measure
was used for price adjustment (the price of the crops
was deflated by CPI-AL in order to arrive at the real
price). Information regarding their socio-economic
statusand other factorswas obtained that included their
education level, farm size, irrigation status, and food
requirements (especialy of a substituted crop). The
regression method was used to gauge the factors
affecting the extent of substitution by thefarmerswhile
considering both the economic and non-economic
factors as explanatory factors. The relative price and
relative income were used as explanatory variablesto
test whether farmers cared for only price or also the
income (included price and yield) in their crop
substitution decisions. The results were outlined
separately for apple and cauliflower due to difference

in the nature of these crops. The specification of the

equation was asfollows:

(A A)— f(P/PC :
Cons)

I/l Ine s e s RES s irmy 3

where,

A, —A isthe shift of area from low-value crop (C;)
(Wheat or maize) to high-value crop (C,) (apple or
cauliflower),

P./P istheratio of thereal pricesof the crops C, and
C (aI which farmer makes the area shift decision),

I/l istheratio of the real income (gross returns per
ha) of the crops C, and C, (at which farmer makesthe
areashift decision),

I\ isthe annual non-farm income (Rs),

Iz isthe education level of farmers,

RES s, irr)y denotesfarm size (inha) and irrigation (net
irrigated area), and

Cons is the level of annual food requirement of
substituted crop at home (in Rs).

Theresultsreveal ed that the relative income from
the crop was positive and statistically significant in
explaining the crop substitution decisions of farmers
(Table 8). The relative price variable came out to be
insignificant and was even negative in the case of
cauliflower. This showed that farmers, generally,
calculate the aggregate gain from the crop in their

81n the short-run, changes in the price of crops may not bring about a significant change in acreage under crops due to the
particular nature of agricultural production and land allocation of high-value crops is generally a long-term decision by the

farmers, especially in the case of a fruit crop.

9 According to Shackle (1949), farmers, while deciding about changing land allocation among crops are concerned with the
consequences of the decision in future. Since, the outcome is not known at the time of taking the decision, a farmer has to
restore to imagination of figure (expectation) about the possible outcome.
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Table8. Micro-level decision for area shift in favour of horticultural crops

Area shift as a dependant variable

Infavour of cauliflower In favour of apple

Coefficient Coefficient
Constant -0.111(.770) 0.624(1.589)
Relative price (RYkg) -0.620(.518) 0.034(.288)
Relativeincome (Output/ha) 0.481 (7.098)* 0.5792.058)**
Education (years) -0.037(.980) -0.233(2.138)**
Farmsize(ha) 0.610(8.675)* 0.204(1.379)
Irrigation intensity (net irrigated area/net cropped area) 0.107 (2.926)** 0.031(0.269)
Non-Farm Income (Rs) 0.028(0.771) 0.226 (2.022)**
Food crop (wheat/maize) requirements at home (RS) -0.123(3.071)** -0.011(.095)

Notes: Competing cropsfor cauliflower; Wheat; For apple: Wheat & maize

Figures within the parentheses are t-values
Cauliflower R2 0.944, Adjusted R?:0.933, N=60
Apple R2: 0.448, Adjusted R?:0.361,N=60

* and ** signify levels of significance at 1 per cent and 5 per cent, respectively

Source: Primary data

decision rather referring to only the price of the crop.
Their capacity to generate higher productivity along
with the better market prospects explained farmers
decision. Intermsof importance of resources, irrigation
and farm sizewere positive and statistically significant
for cauliflower growers, whereas for apple growers, it
was the non-farm income that came out to be positive
and statistically significant. It might be because
cauliflower isprimarily awater/irrigation-intensive crop,
unlikeapple, anditiscritical to have better irrigationto
increasetheallocation to this crop. Both the resources,
viz. irrigation and farm size, affect the productivity of
cauliflower and hence are important. Since thereis a
large gestation period in apple cultivation, farmerswere
more concerned about the avail ability of the non-farm
income source during the whole course of time, while
making decision of crop shift in favour of apple.
Education turned out to be negatively significant for
shifting decisions of apple growers.

The shift in favour of apple was linked with the
increasing level of specialization in apple, because it
being a perennia crop blocks land for cultivation of
other crops. Educated farmers were concerned about
the risk from the production of the crop and hence,
preferred to have a higher level of diversity in their
cropping pattern than being fully speciaized in onecrop.
They were found to have more awareness about the
trade-off between risk and income, whereas
uneducated farmers concentrated more on income
optimization than concerning about the risk situation.

The food crop requirement (the food crop, which was
substituted) had also affected the decision of
substitution. It was negative in both the cases of apple
and cauliflower, whereas, it was significant only for
cauliflower growers. It meant that higher food
requirements at home inhibited the extent of crop
substitution decision of the farmers, especialy in
cauliflower. Thereturnsfrom cauliflower werefar low
as compared to apple and once the apple growers got
the bumper crop and good price, it could cover
household food and farm expenditure for many years,
whichwasunlikely inthe case of cauliflower growers.
Thus, cauliflower growers were more cautious in
substituting food crop to high- value crop as compared
to apple growers.

Conclusions

Both fruits and vegetables are high-value crops
that promise huge gains in terms of output per ha,
employment and farm income. However, there are
differences in decision-making on diversification
towards these crops by the farmers. These differences
are in terms of degree of flexibility in crop, relative
returns from the crops, and consequences of shift in
cropping pattern on the all ocation profile of thefarmer
(higher extent of shift by the apple growersisexpected
to makethem specializein apple-cultivation, unlikein
the case of cauliflower crop). Some similarities and
dissimilarities have been found in the decision-making
towards apple and cauliflower by the farmers. Higher
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food requirements at home inhibit crop substitution
decision of the farmers growing vegetable crop. It is
specifically because the returns from a vegetable crop
(viz. cauliflower) have been found far lessthan afruit
crop (viz. apple). Once the apple growers get the
bumper crop and good price, it covers household food
and farm expenditurefor many years, whichisunlikely
in the case of cauliflower growers. However, both
cauliflower and apple growers are less responsive to
the changes in prices of food grains (in terms of
changing their consumption) as higher income from
these high-value crops provide adequate money to them
to purchase food crops from the market. Relative
incomesof the crop have explained the crop substitution
decisions of the farmers. This means that farmers
calculate the aggregate gain from the crop rather
calculating only the price of the crop, while making the
decision to shift. Their capacity to generate higher
productivity along with better market prospects has
explained farmers’ decision.

For cauliflower growers, resource availability at
farmismoreimportant for diversification decision, than
apple growers, whereit isthe avail ability of additional
income sourcethat isvital. Interestingly, education has
been found inversely related to the diversification
decision towards apple, as these decisions are linked
withincreasing leve of speciaizationin apple. Educated
farmers have been found concerned about therisk from
the production of the crop and hence, prefer to have
higher level of diversity in their cropping pattern than
being fully specializedin one crop.
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