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The present paper attempted to assess the spatial cropping land use change in Jammu and
Kashmir. Cropping land use is a dynamic process and it keeps on changing with the change
in economic returns, agro-climatic conditions, farm programmes, conservation strategies and
environmental regulations. The state of Jammu and Kashmir experienced a change in the
cropping land use though with varying degree of intensity across its spatial units (districts).
The analysis of the data reveals that net sown area has increased by 3.36 percent though it
increased more in Jammu district (19.73 percent), but it decreased in Srinagar, Budgam and
Pulwama. The area under paddy has recorded a negative growth in all the districts with the
state average of -29.92 percent decreases from 1980 to 2008. The highest decrease has been
observed in Srinagar district (-48.95 percent) followed by Udhampur (-46.64 percent). The
area under maize crop registered a net decrease from 229925 ha in 1980 to 198464 ha in
2008 (-13.68 percent). At district level, the highest decrease is found in Rajouri and
Udhampur (-28.78 percent), while as area under maize increased in Budgam, Baramulla and
Kupwara districts. Wheat also registered a negative growth of -21.47 percent in its area
during these twenty eight years with highest decrease in Udhampur district (-43.46 percent).
The area under orchards has increased in all the districts of the state though maximum
increase has been experienced by Kashmir valley than Jammu and Ladakh provinces of the
state.

INTRODUCTION
Land use is the human use of land and it involves the management
and modification of natural environment into built
environment such as fields, pastures, and settlements (FAO,
1997a; FAO/UNEP, 1999). Land use is a synthesis of physical,
chemical and biological systems and processes on the one hand
and human/societal processes and behavior on the other. The
monitoring of such systems includes the diagnosis and prognosis
of land use changes in a holistic manner at various levels (Singh,
1992). One of the first land use patterns that geographers studied
is the pattern of crops across an agricultural landscape. Different
crops represent different agricultural land uses (Bednarz, 2005).
Cropping pattern refers to the proportion of the area under
different crops at a point of time. It also reveals the rotation of
crops and the area under double cropping etc. in any state or
country (Siddhartha and Mukherjee, 2007). Cropping land-use is a
highly dynamic process and the farmer’s choice of cropping
pattern is determined by various factors, viz; physical factors such
as soil, climate, technological factors like irrigation, improved
varieties of seeds, availability of fertilizers and plant protection
chemicals; Institutional factors like land reform, consolidation of
holdings, credit facilities, price structure, procurement policies
and storage facilities and other factors like the rate of return, agro-
climatic conditions, farm programmes, conservation programmes,
and environmental regulations (Duffy, 1996; Shafi, 2000; Das,
2004; Adihikari et al., 2005). These factors are not watertight but
inter-related. For instance, the adoption of crop technologies is

influenced not only by resource related factors but also by
institutional and infrastructural factors. Economic factors play a
relatively stronger role in influencing the crop pattern in areas
with a better irrigation and infrastructure potential. In such areas,
commercialization and market networks co-evolve to make the
farmers more dynamic and highly responsive to economic
impulses (Bhalla and Singh, 2001). The cropping system of any
locality is the cumulative results of the past and present decisions
by individuals, communities or governments and it keeps on
changing in consonance with change in prices of goods, Govt.
policies and other related factors (Gupta & Singh, 1979). The
interacting driving forces of population increase, income growth,
urbanization and globalization on food production, markets and
consumption have changed food and agricultural system
worldwide (Braun, 2007). The relative importance of crops, crop
yields and farm size leads to change in cropping pattern of an
area. The introduction of new agricultural technology especially
during the period of green revolution in the late sixties and early
seventies resulted in wide spread change in cropping land use
pattern in India especially from cereals to non-cereals (Hazra,
2006). Agriculture is the main occupation for the people of
Jammu & Kashmir. About 65 percent of the people are directly or
indirectly dependent on agriculture and allied activities for their
livelihood. Agriculture and its allied activities are the predominant
sector of the economy of Jammu and Kashmir and this sector
contributed more than 31.29 per cent of Gross Domestic
Production (GDP) in 2007 (Digest of Statistics, 2007-08). The
cropping land use in the state also underwent drastic changes
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which led to the decrease in area under food crops and increase in
area under cash crops/plantation agriculture. The study of this
shifting land use was necessary for the sustainable agriculture of
the state. Knowledge of cropping land use helps in maximization
of productivity and conservation of land (ICAR, 1980). The
spatio-temporal change in the area under different food crops
(Paddy, Wheat, and Maize) and area under orchards etc. in the
study area from the year 1980 to 2008 is presented in detail below.

Study Area

The state of Jammu and Kashmir constitutes northern most
extremity of India and is situated between 32o 17′ to 36o 58′ N
latitude and 73o 26′ to 80o 30′ E longitude. It falls in the great
northwestern complex of the Himalayan Ranges with marked
relief variation, snow-capped summits, antecedent drainage,
complex geological structure and rich flora and fauna (Raina,
2002). The state is 640 km in length from north to south and 480
km from east to west. It consists of the territories of Jammu,
Kashmir, Ladakh and Gilgit and is divided among three Asian
sovereign states of India, Pakistan and China. The total area of the
State is 2, 22, 236 km2 comprising 6.93 per cent of the total area
of the Indian territory including 78,114 km2 under the occupation
of Pakistan and 42,685 km2 under China (Qazi, 2005).

MATERIALS AND METHODS
Materials

 The Survey of India toposheets (1971) on scale 1:50,000
were used to generate a base map of the study area.

 Cropping land use data of different crops has been
obtained from Financial Commissioner’s office,
Srinagar/ Directorate of agriculture, Jammu and
Srinagar.

Methodology

For depicting the spatio-temporal change in the cropping land use,
the data sets generated were analysed. The temporal change has
been calculated by using the following formula;

Change (V1) = × 100 (Kothari, 2009)

Where, V1 = Change in any variable, St1= Status at time t1, St2 =
Status at time t2

The results were then depicted by graphical representation
method. Moreover, the data was subjected to GIS treatment to
show clearly the spatial variation in the cropping land use across
the state. The flow chart of the methodology adopted is given
below (Fig. 1).

RESULTS AND DISCUSSION
(I) Net Sown Area

Net sown area refers to the total area sown in an agricultural year.
In the study area   the average net sown area has increased from
7.05 percent of the total geographical area in 1980 to 7.29 percent
in 2008, though with spatial variations across the districts (Table
1). The net sown area has increased overall in the state by 3.36
percent (715306 ha in 1980 to 739319 ha in 2008). It has
increased fairly well in the districts of Jammu province except
Kathua district (-3.56 percent), while as it has decreased in three
out of six districts in Kashmir province. The net sown area
increased in Jammu province on account of efficient land
reclamation and increased use of technology, while as same
process could not be repeated in Kashmir valley at that scale
because of paucity of land which could be brought under
cultivation. In the two districts of Ladakh namely Leh and Kargil,
the net sown area has increased as firstly ample land is available
for purposes other than agriculture and secondly efforts are put to
bring more land under cultivation.

Fig. 1
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Table 1 Net Sown Area in Jammu and Kashmir (1980-81 to 2008-09)

District
Net sown area (in hectares)

1980-81 1985-86 1990-91 1995-96 2000-01 2005-06 2008-09 Change (%)
Srinagar 26843 23577 23089 23481 23615 21893 18755 -30.13
Budgam 53693 54915 51800 53558 53102 49576 42755 -20.37

Baramulla 88498 90463 88567 88207 84148 86236 89511 1.14
Kupwara 45023 43951 45057 45120 44728 47053 45651 1.39
Pulwama 56667 54398 54011 54331 54525 53229 51623 -8.90
Anantnag 74160 73629 79471 79201 79256 73235 78297 5.58
Jammu 95166 109872 107546 105466 110754 105201 113941 19.73
Kathua 63350 62770 57873 58405 63891 61540 61096 -3.56
Doda 56568 59679 58116 60570 63922 62220 66252 17.12

Poonch 25920 26997 28178 27800 27807 27498 27650 6.67
Rajouri 46505 47802 48424 49822 51951 53063 54084 16.30

Udhampur 64710 65601 69758 69303 70736 72994 69632 7.61
Leh 9636 9746 9875 9938 10052 10187 10196 5.81

Kargil 8567 8852 8947 8786 9544 9762 9876 15.28
Total 715306 732252 730712 733988 748031 733687 739319 3.36
PGA 7.05 7.22 7.20 7.24 7.37 7.23 7.29

Source: Financial Commissioner’s Office, Srinagar/Jammu, 2011, “PGA” means percentage to total geographic area



International Journal of Recent Scientific Research Vol. 5, Issue, 3, pp.625-631, March, 2014

627

Srinagar district lost the maximum net sown area (8088 ha) on
account of developmental activities and urbanization, while as
district Jammu has received considerable increase in it (95166  to
113941ha) on account of efficient land reclamation and enhanced
irrigation facilities. Four districts (Srinagar, Budgam, Pulwama
and Kathua) have received negative growth in the net sown area.
The highest increase in net sown area is recorded by Jammu,
Doda, Rajouri and Kargil, while as least increase is evident from
Kupwara and Baramulla districts (Fig. 2).

(II) Area under paddy

Paddy is one of the dominant crops grown in the state of Jammu
and Kashmir as it staple food of more than sixty percent of the
population of the state. It is a tropical crop and requires high
temperature and moisture conditions (24°C to 35°C and 150-
250cm). Paddy cultivation is an age old practice in the state, but
with changing times the area under this crop has decreased in all
the districts (Table 2).

Kashmir province has lost 34.66 percent of the area under this
crop, while as Jammu province has recorded 21.96 percent
decline. Table 2 depicts that Srinagar and Udhampur district lost
maximum area under paddy during these twenty eight years
(48.95 and 46.64 percent respectively), while as Jammu district
has lost the least area (13.30 percent). The cultivation of this crop
is not possible in Ladakh division of the state because of the very
cold climate and short growing season. On an average in absolute
values the state has lost 82321 hectares of land under paddy
cultivation. In the state almost one third of the land under paddy (-
29.92 percent) has lost during these twenty eight years though
with regional variations. The maximum land loss under this crop
is observed in district Srinagar (-48.95 percent) followed by
Udhampur (-46.64 percent), Pulwama (-44.88 percent) and
Budgam (-41.60 percent), while as least loss is recorded in district
Jammu (-13.30 percent) and Doda (-15.35 percent). Four out of
the twelve districts have recorded higher decrease than state
average (Fig. 3).

Fig. 2
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Table 2 Area under paddy in Jammu and Kashmir (1980-81 to 2008-09)

District
Area under paddy (in hectares)

1980-81 1985-86 1990-91 1995-96 2000-01 2005-06 2008-09 Change (%)
Srinagar 18648 16278 15772 13744 12022 11736 9519 -48.95
Budgam 32857 32093 30593 28287 25907 22176 19188 -41.60

Baramulla 39704 36494 35683 34511 30176 29918 27924 -29.67
Kupwara 18363 18029 16583 16528 15015 14467 14012 -23.69
Pulwama 30774 28623 27854 26363 23330 22864 16964 -44.88
Anantnag 48860 47993 46877 45856 43575 40927 36026 -26.27
Jammu 48218 48106 47590 46359 46205 43195 41807 -13.30
Kathua 17314 15721 15428 14142 14908 14063 13402 -22.59
Doda 4327 3984 4394 4104 3803 3781 3663 -15.35

Poonch 3650 3497 3256 3267 3187 2884 2640 -27.67
Rajouri 4623 4580 4482 4141 4020 3748 3503 -24.23

Udhampur 7785 5636 5321 5040 4711 4590 4154 -46.64
Leh - - - - - - - -

Kargil - - - - - - - -
Average 275123 261034 253833 242342 226859 214349 192802 - 29.92

Source: Financial Commissioner’s Office, Srinagar/Jammu, 2011

Fig. 3
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(III) Area under Maize

Maize is also one of the prime crops grown in the state of Jammu
and Kashmir as it is staple food of the Gujjars and Bakerwlas
living in and around the pir panjal range consisting of more than
ten to fifteen percent of the population of the state. It is a coarse
grain and requires moderate temperature and less water (10°C to
25°C and 50-120 cm). Though maize is cultivated in all the
districts of the state, but it is a dominant crop in the hilly districts
having more low lying mountainous area (kandi belt) than the
districts which have relatively more plain area as is highlighted in
the Table 3.

The area under maize has overall increased in Kashmir province
by 5.14 percent though it decreased in three of its districts namely
Pulwama, Anantnag, and Srinagar by 9.44, 6.52 and 4.59 percent
respectively. Jammu province has recorded a decline in the area
under this crop by 22.88 percent, the maximum decline is
observed in Rajouri and Udhampur (28.70 percent each) and
minimum in Poonch (13.41 percent). In absolute terms, the area
under this crop has increased by 3878 hectares in Kashmir
Province, while as in Jammu province it has decreased by 35339
hectares. The crop is not cultivated in Ladakh division because of
the unfavourable geographical conditions. The crop has witnessed
a decrease in its area at state level (-13.68 percent) though there
has been increase in its area in three districts namely Budgam
(16.30 percent), Baramulla (10.83 percent) and Kupwara (7.83
percent). Highest decrease is observed in district Udhampur and
Rajouri (-28.78 percent each) and Kathua (-25.50 percent), while
as lowest decrease is evident from district Srinagar (-4.59
percent). All the districts of Jammu province have recorded a
negative growth in the area under maize cultivation (Fig. 4).

(IV) Area under wheat

Wheat is also one of the important crops grown in the state of
Jammu and Kashmir as it is staple food for the people of Jammu
and Ladakh province consisting of more than fourty percent of the
population of the state. This is a rabi crop in the state; i.e. it is
grown in October-November and harvested in March-April and
requires moderate temperature and less water (150C to 250C and
50-120cm).

This crop is mainly cultivated in Jammu and Ladakh division and
less area is under this crop in the districts of Kashmir division
(Table 4). In Kashmir valley wheat is grown in upper reaches and
not in plain areas. In absolute terms, the area under this crop has
decreased by 23423 hectares in the state though it increased by
502 hectares in Kashmir province. In Jammu province it has
decreased by 24267 hectares and in the two districts of Ladakh,
the area under this crop has increased by 342 hectares. The
maximum area under wheat is in Jammu district (31564 ha),
followed by Kathua (16023 ha), while as very least area under it is
in Srinagar district (5 ha). The overall growth of the crop shows a
declining trend. The area under this crop has decreased at state
level by 21.47 percent. In Kashmir province, it has overall
increased by 9.74 percent though it decreased in two of its districts
(Srinagar and Anantnag); while as in Jammu province the crop
has recorded a decline by 24.36 percent. The maximum decline in
Jammu province is observed in Udhampur district (43.46 percent)
followed by Kathua (-29.28 percent) and minimum in Jammu
district (15.50 percent) [Fig. 5].

Table 3 Area under maize in Jammu and Kashmir (1980-81 to 2008-09)

District
Area under maize (in hectares)

1980-81 1985-86 1990-91 1995-96 2000-01 2005-06 2008-09 Change (%)
Srinagar 4336 4291 3981 3808 3770 3842 4137 -4.59
Budgam 7895 7252 8203 8491 8156 8773 9182 +16.30

Baramulla 21353 25007 24054 25205 25321 22204 23666 +10.83
Kupwara 23290 24306 24607 24560 25175 27777 25114 +7.83
Pulwama 4578 4695 4481 4377 4311 4293 4146 -9.44
Anantnag 14036 14021 13920 13840 13580 13340 13121 -6.52
Jammu 12890 12670 13728 14630 14250 14340 11086 -14.00
Kathua 18525 17830 16650 16400 15605 14670 13802 -25.50
Doda 25233 24726 24090 23580 23100 22060 21327 -15.48

Poonch 21063 19555 19200 19565 20063 20412 18238 -13.41
Rajouri 40980 38915 37880 35600 34200 31600 29185 -28.78

Udhampur 35746 33057 31685 31280 30010 27270 25460 -28.78
Leh - - - - - - - -

Kargil - - - - - - - -
Total 229925 226325 222479 221336 217541 210581 198464 -13.68

Source: Financial Commissioner’s Office, Srinagar/Jammu, 2011

Fig. 4
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(VIII) Area under orchards

Orchard cultivation or horticulture is an old economic activity of
people of the state especially Kashmir. Kalhana, the great
Kashmiri historian mentioned fruit culture in Kashmir in his
famous book ‘Rajtarangini’ during the reign of king Nara as back
as 1000 B.C. It was however, during the period of Lalitaditya (900
A.D) that horticulture in the state received considerable patronage.
The valley of Kashmir, parts of Doda, Kathua, Udhampur,
Rajouri and Poonch district fall in temperate zone which is
conducive for the cultivation of fruits, thus occupying substantial
area under orchards (Table 5).

The area under orchards has increased in all the districts of the
state from the year 1980 to 2008. The maximum area has
increased in district Pulwama (16482 hectares), while as in district
Poonch very least area has been brought under orchard cultivation
(74 hectares in 28 years). Though maximum area in absolute
values has increased in districts of Kashmir valley (22469
hectares), but the intensity of expansion during the time period is
observed highest in Pulwama (1533.21 percent) followed by
Rajouri (735.29), Leh (416.66) and Poonch (389.47) and is much
higher than the state average of 176.39 percent. The districts with
least intensity of expansion are; Baramulla, Jammu, Kupwara and
Anantnag.

Spatial Variation in the Cropping Land Use Dynamics

The cropping land use has not changed uniformly in the state but
exhibit greater variations. In order to quantify the spatial variation
in the cropping land use, four variables have been taken for
analysis, viz, area under paddy, wheat, rice and orchards. Since
wheat occupies miniscule area in Kashmir valley and orchards do

not occupy substantial area in districts of Jammu division,
therefore for the respective divisions, they have not been taken
into account for analysis. The percent change in different crops
grown in the state has been calculated (Table 6). The percent
change in different crops grown in the state has been subjected to
ranking method. The first rank was given to the district which
showed highest decrease or increase in the cropping land use
under any crop taken for the study and last rank or highest value
was assigned to the district with lowest change in area under
different crops.

The ranks of all the crops have been added to get composite index
and finally a choropleth map has been prepared to highlight the
spatial variation in the cropping land use of the state (Fig.6).

Table 4 Area under wheat in Jammu and Kashmir (1980-81 to 2008-09)

District
Area under wheat (in hectares)

1980-81 1985-86 1990-91 1995-96 2000-01 2005-06 2008-09 Change (%)
Srinagar 18 18 6 12 14 10 5 -72.22
Budgam 1890 1865 1980 2342 2200 2300 2065 9.26

Baramulla 1616 1224 1112 2156 2400 2000 1830 13.24
Kupwara 1421 1421 1410 1420 1530 1506 1530 7.67
Pulwama 92 109 110 140 130 150 166 80.43
Anantnag 117 107 109 60 40 56 60 -48.72
Jammu 37353 36591 36296 35686 37794 35337 31564 -15.50
Kathua 22657 19358 19516 18039 17509 17149 16023 -29.28
Doda 9614 9400 9010 8100 7840 7570 7339 -23.66

Poonch 10550 9870 9660 9600 9580 9050 8820 -16.40
Rajouri 882 1290 1191 1010 1171 1015 1096 24.26

Udhampur 18530 15460 14723 14950 13724 12250 10477 -43.46
Leh 2427 2288 2380 2399 2550 2482 2464 1.52

Kargil 1946 2147 2218 2372 2053 2172 2251 15.67
Total 109113 101148 99721 98286 98535 93047 85690 -21.47

Source: Financial Commissioner’s Office, Srinagar/Jammu, 2011

Fig. 5
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CONCLUSION
The analysis and interpretation of the data revealed that on an
average, net sown area has slightly increased in the state of
Jammu and Kashmir on account of reclamation of waste and
barren lands. The net sown area has decreased in some districts
because of urban expansion and developmental activities. The
area under the three major food crops grown in the state (Paddy,
Maize and wheat) has decreased at state level though with
regional variations, it has increased in some districts as well. But
the area under paddy recorded a decline in all the districts and the
area under orchards has registered a high positive growth in all the
districts. This increase is largely explained by the shifting of
cropping land use from food crops to plantation agriculture
(orchard cultivation).
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