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ABSTRACT 

Maize is one of the most prominent cereal crops grown in the hilly areas of Kashmir valley. Despite the 
enormous importance in the region, there is hardly any study conducted on profitability analysis of this vital 
crop which increasingly is at the risk of constrained-resource environment. In this end, the present study aims 
to analyse the profitability of maize cultivation through the prism of landform characteristics in the region. For 
empirical estimation, the study relies on cross-sectional field survey of 430 farmers. The study employed gross 
returns, net returns, and cost benefit ratio to analyse the ratio between the cost structure and revenue 
generated in the maize cultivation. The current estimates of budgetary analysis revealed that comparatively 
foothills possess better economic feasibility for the cultivation of maize crop although CBR exceeds 1:1.37 in 
each physiographic unit. A net income of Rs. 1272.72/kanal for pooled sample indicates that maize cultivation 
is not profitable enough to provide growth impulses in the region. The study calls for government intervention 
so that small holder maize farmers are given sufficient subsidies, extension services and farm advisories to 
enhance productivity of maize and at the same time reduce the cost significantly to ensure maximum profit.  
Keywords:  Profitability, Physiography, Gross Returns, Net Returns, Cost Benefit Ratio 

INTRODUCTION  
The etymology of the term maize (Zea 
Mays) can be traced from Spanish origins 
“Taino Mahiz” although it is a crop which 
was originally domesticated by the 
inhabitants of Meso-Americans in the pre-
historic times. It was introduced in the 
Indian sub-continent during the 16th century 
by the Portuguese, but it remained a 
cultivated novelty until 19th century when 
the real push to grow maize was favoured 
as part of the commercial agriculture by the 
Agri-Horticultural societies of British. Mize 
naturally became embedded in the cultures 
of Himalayan people through trade and 
commercialisation of agriculture.  
Maize is one of the most important cereal 
crops grown all over the world, although 
there are major differences in yields 
(Rahman and Lawal 2003; Fao, 2012). Owing 
to its versatile adaptability to varying 
edaphic and climatic conditions, it is grown 

in more than 166 countries. In fact, maize 
has highest production worldwide, 
accounting 1.11 billion metric tons in the 
year 2018/19. According to U.N. Food and 
agricultural organization, maize along with 
wheat provide essential nutrients and 
health benefits by contributing 55-70 
percent of the total calories in the diets of 
people living in developing countries. 
Besides being a cornerstone food crop for 
human nutrition, maize has tremendous 
international demand in terms of animal 
feed and ethanol for fuel. 

Maize is a prominent cereal crop, widely 
cultivated in the hilly areas of Kashmir valley 
under rain-fed system (Wani et al., 2012). 
However, maize production has witnessed a 
significant decline in the entire region of 
J&K and the current trend of maize 
production has been sustained by the area 
expansion, while both productivity effect 
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and interaction effect has been found 
negative (Baba et al., 2019). In addition, 
maize is vital for food security as it forms 
stable crop for Gujjar and Bakarwal 
communities in the region. However, the 
recent agricultural transformation in the 
entire Himalayan region has serious 
environmental, socio-economic, cultural 
and nutritional impacts for food grain crops. 
The impact of physical factors on 
agricultural transformation is undeniable 
and indeed, is directly related to farmer’s 
decisions. However, agricultural land-use 
decisions are determined largely by 
economic factors, especially under 
smallholder agricultural systems (Dent and 
Young, 1981). To this end, the present study 
focuses on profitability analysis of maize 
across physiographic divisions in the study 
area. The study embraces novelty by taking 
role of pure geographical conditions such as 
land qualities in the economics of the maize, 
and also implicitly presents the state of 
affairs for food grain crops in the Himalayan 
agriculture. Moreover, such a discourse 
would fill the information gap which is 
desperately required both at farmers and 
decision making level. Importantly, the 
conductance of such studies will enable us 
to answer the basic question “what to grow 
and where to grow”. 

STUDY AREA  
Having a geographical area of 6526 km2 or 
6.52 lakh ha, the valley of Kashmir is 
situated between 33o 22' to 34o 27' N 
latitudes and 74o 30' to 75o 35' E longitudes, 
enclosed by Pir-panjal range in the south 
and southwest and Zaskar range in the 
north and northeast. The enclosed 
mountain ranges exhibit steep escarpment 
and long gentle slopes towards valley of 
Kashmir (Bhatt 1975 and Singh, 1982). The 
terrain is flat to nearly flat in the lower 
section of valley while upper parts are 
featured with gentle slopes which 

eventually grade into succession of terraces 
adjoining Karewas and Piedmont (Singh,  
 

Figure 1.1: Location of the study area with 
sampling villages based on physiographic 
divisions. 
 
1982). According to the Indian 
meteorological Department, the area 
receives around 670 mm of annual 
precipitation and has a mean annual 
temperature of around 13.3oC. The mean 
winter and summer temperate is around 
2.8oC and 23.8oC respectively. The 
conditions in the study area are typically 
rural and majority of population is involved 
in agri-horticultural activities, with mean 
land holding of 0.62 ha/household. 
 
MATERIALS AND METHODS:  

The economic indices used in the study 
required extensive cross-sectional database 
of input costs incurred on maize crop at 
farm-house hold level. Therefore, for 
empirical estimation, primary data was 
generated to cover various aspects of farm 
operational activities, existing socio-
economic and infrastructural conditions, 
and socio-economic and demographic 
attributes of farmers in the study area. The 
cross-sectional data was collected for the 
crop year 2018/2019 from April to 
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November. For convenience and 
comparison, the present study analysed 
cost structure on the basis of “Kanal” which 
is a local unit of land measurement in the 
region. It is equivalent to 0.05 ha or 0.40 
acres of land. Since the Physiography has 
significant bearings on the feasibility of 
different crops grown in the region, the 
sampling process was conducted on 
physiographic lines which include four 
typical land forms present in the study area. 
This includes Valley Floor (Jhelum floor and 
adjacent flood plains), Foothills (Piedmonts 
or Rim lands), Karewas or Wuders, and Side 
Valley. The physiographic map of the study 
area was borrowed from National Bureau of 
Soil Survey and Land Use Planning (NBSS & 
LUP) and later on modified using SOI 
toposheets on 1:50000 scale, Digital 
Elevation Model (DEM) and geological maps 
of karewas, supplemented by extensive field 
observations for ground verification and 
post processing. For selecting sampling size, 
the village map of the study area was 
superimposed on the physiographic map to 
identify villages falling in each physiographic 

zone. The proportion of agricultural and 
horticultural crops in the study area was 
computed from secondary data related to 
farm operating families which subsequently 
facilitated in the determination of sample 
size in each physiographic unit.  The sample 
size for the present study was determined 
using following formulae (Bartlett et al., 
2001). 

  
   ( )( )

  
 

Where n = sample size, t = value for 
selected alpha level of 0.025 in each 
tail = 1.96, p = proportion of farm operating 
families (FOF) engaged in agricultural 
production activities, q = proportion of farm 
operating families (FOF) who are engaged in 
horticultural production activities, and 
d = acceptable margin of error for 
proportion being estimated = 0.05. 
Assuming 95% confidence level and 5% 
margin of error, the sample size was 
determined as shown in table 1.1. 

 

 
Table  1.1. Determination of sample size by Physiography in the study area 

 

Physiographic 
 Unit 

Sample size Modified after Salkinde 
(1997) 

Valley floor  
N =(1.64^2*0.7*0.3)/0.0025 =225.92 or 226 247 (10 % increase) 

Karewas N = (1.64^2*0.15*0.85)/0.0025 = 137.17 193 (40 % increase) 

Foothills N = (1.64^2*0.765*0.235)/0.0025 = 193.41 or 194 214 (10 % increase) 

Side valley N = (1.64^2*0.75*0.25)/0.0025 = 201.72 or 202 212 (10% increase) 

Total Initial = 758 Final= 866 

 

 It may be, however, mentioned that during 
data collection process, a very low response 
was observed from the sampled farmers  

 

since majority of the farmers have not kept 
record on costs incurred on cultivation of 
different crops. This compelled us to 
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increase our sample size by different 
percentages depending upon the response 
rate (Salkind, 1997). Importantly, this 
corrected all the probable anomalies that 
might have occur during sampling process. 
This resulted into collection of 866 
questionnaires along physiographic lines at 
household level, with farm operating 
families (FOF) as the crux of analysis.  

 
METHODS: 
For assessing profitability analysis of maize 
grown in the area, the present study 
employed range of economic indices for the 
realisation of said objective. This includes 
cost benefit ratio, gross returns, and net 
returns. The description and methodological 
framework of these indices and methods 
used in the study are given as under: 
Cost Analysis: Production cost per unit of 
output in agricultural activity is one of the 
most significant components of short-term 
economic analysis. In our study, the total 
variable cost and fixed costs of maize 
production were worked out using 
equations 4-6. The costs incurred on 
agronomic activities involved in maize 
production were broadly classified into four 
categories like land preparation, material 
costs, labour and other costs. It may be 
pointed out that agricultural land in the 
study area is exempted from any tax 
charges and also maize being seasonal crop, 
there isn’t any significant fixed cost involved 
except opportunity cost capital. The 
methodology can be understood by a simple 
example. Let’s assume that the input vector 
is C and the input price vector is P then total 
variable cost (TVC) of maize production 
consists of the expenses incurred on land 
preparation (C1P1), material (C2P2), and 
labour (C3P3). On the other hand, total fixed 
costs (TFC) include expenses as opportunity 
cost capital (C4P4) and miscellaneous 
expenses including subsistence 

consumption costs (C5P5). It may be pointed 
out that opportunity cost capital was 
calculated at the interest rate of 10% of 
working capital. In nutshell, the total cost 
(TC) incurred on maize crop would be 
derived from the sum of variable and fixed 
cost and is well translated by following 
equations (1-3). 
 

                                       ( ) 
                                                (2) 

                                  (3)  

On revenue side, income from maize 
production is the total amount that a farmer 
receives from the sales of a total maize 
output (y) and is derived from total 
output(To) of a given crop multiply by its  
price (p) or TR = py.  

Profitability analysis of crops: The 
profitability for maize crop in the study area 
was computed by using basic three 
economic indices i.e. gross revenue (GR), 
net profit (NP) and cost-benefit ratio (CBR) 
per unit of land in kanals 0.05 ha. The cost-
benefit ratio was calculated by dividing the 
total value of maize production by the total 
value of production per kanal (0.05 ha). The 
gross return and net return was obtained by 
subtracting total production value by total 
variable costs and total costs (both fixed 
and variable) respectively. This may be 
expressed as follows (4 to 6). 
             
                                            

       (              )            ( ) 

                         
             

    (         )                            ( ) 

                     

(   )    
  

  
                                             (6) 
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RESULTS AND DISCUSSION  
Cost-Revenue Analysis of Maize Production 
The study of production costs assumes 
prime importance for comparison purpose 
and has been recognised long ago a good 
indicator of inherent suitability of a certain 
parcel of land to support crops. The detailed 
cost structure of Maize in the study area is 
shown in appendix 1.1-1.4. The average 
yield/kanal for maize production was 
estimated to be 89.67 kg for pooled sample, 
with 107 dry straw as its by-product. The 
total expenditure for maize production on 
per kanal basis in the valley floor, karewas, 
foothills and side valleys was calculated 
separately and amounted to be rupees 
2352.06, 2465.93, 2290.38, and Rs 2286.25 
respectively (Fig 1.2). The cursory glance on 
the results (table 1.2) reveals that the total 
costs  incurred on maize production in 
different physiographic divisions remain 
somewhat similar. The average cost per 
kanal on pooled sample was calculated to 
be Rs 2348.65. However, it is important to 
note that across each physiographic unit, 
labour component alone shares more than 
60% of total expenses and therefore, forms 
the biggest component of maize production.  
Again, it is significant to note that the wage 
rates paid to the hired labour in the foothills 
are slightly less than other physiographic 
regions. This may be attributed to the all 
year round availability of labour in the 
foothills. In fact, most of the labour supply 
in the entire study area comes from foothills 
and adjacent highlands. Coming to the 
production value of maize/kanal, it is 
apparent from the table 1.2 that the 
economic indicators are not promising for 
maize cultivation, although technically the 
values are beyond the satisfactory range. At 
farm-gate price, Foothills obtain the highest 
monetary output of Rs 4000, followed by 
valley floor (Rs 3785.5), karewas (Rs 3400) 
and side valleys (Rs 3300). For a pooled 

sample, an area of 0.05 ha fetches Rs 
3621.37 and Rs 1272.72 as gross return and 
net profit respectively. This is somewhat 
translated in the cost-benefit ratio of 1: 1.54 
which is constructed from the ratio of total 
revenues to cash flow. Table 1.2 reveals that 
the highest gross return and net profit was 
found in foothills, followed by valley floor, 
karewas and side valleys. 
 
Based on these results, the cost-benefit 
ratio in the surveyed farms is 1: 1.47, 1: 
1.37, 1: 1.75 and 1:1.54 for valley floor, 
karewas, foothills and side valley 
respectively. The evidence from our study 
suggests that the economic feasibility of 
maize is mostly confined to foothills 
because of higher yields and better CBR 
although in each physiographic unit CBR 
exceeds 1:1.35 which is technically 
supposed to be satisfactory.  
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Fig: 2.1. Radar chart showing - (A) Total Costs incurred (B) Gross Revenue (C) Net 
Profit (D) Cost Benefit Ratio on Per Kanal (0.05ha) basis by Physiography 
in the study area. 
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Table 1.2. Total Costs and Revenue generated by Physiographic Divisions. 
 

Physiograp
hic unit 

Valley 
Floor 

Karewas Foothills Side Valley Pooled 

Total costs 
incurred 

2352.06 2465.93 2286.25 2290.38 2348.655 

Gross 
return 

1372.27 1223.48 1967.42 1070 3621.375 

Net profit 1115.44 934.07 1713.75 1009.62 1272.72 

Cost benefit 
Ratio 

1.47 1.37 1.75 1.44 1.54 

Source: Computed from field survey, 2018/19 
 
The result for pooled sample estimates an 
average earning of Rs 1272.72/kanal from 
maize production. This, indeed, raise enough 
eyebrows about the financial feasibility of 
maize since a same parcel of land under 
horticulture in the area would have provided 
much better dividends necessary for 
agricultural growth and poverty alleviation. 
From the foregoing discussion, it is clear that 
although CBR, net profit and gross return for 
maize crop in the sampled year is found to 
be positive, yet the absolute amount earned 
per unit of land manifests dismal 
performance of maize and thus, doesn’t 
show any promising prospects in the future. 
The economic analysis showed that input 
costs tend to be expensive especially labour 
which gets further exacerbated by low 
productivity scenario, coupled with low 
prices for maize in the area of survey. 
Coming to the more physiographic nuanced 
results, it is clear that economic viability of 
maize is influenced by distinct geo-physical 
structure as both physical and socio-
economic conditions are different in each 
physiographic division in the study area. 
Although, economic indices reveal slight 
differences in cost structure 
physiographically, yet such outcomes are still 
significant given that the analysis was done 
on kanal basis which is just equivalent to 
0.05 ha of land. For example, maize 

cultivation in Foothills generates net income 
Rs 16250 more than karewas on per hectare 
basis. So it is important that the existing 
agricultural systems in niche mountain 
system such as Himalayas are largely 
influenced by local specialities and as such, 
they must be understood and translated into 
action points. Our results conform to the 
findings of Barah, 2010 and Bhagat et al., 
2009 that highlighted role of local 
geographies in mountain economies.  
 
CONCLUSION AND POLICY INTERVENTION 
The present work has undertaken a 
comprehensive profitability analysis of maize 
crop using cross sectional survey of farmers 
in the study area. Before arriving at the 
inferences, it is better to mention a 
limitation to the analysis. Firstly, the study 
does not take into account environmental 
costs and benefits resulting from maize 
cultivation. The study is purely an economic 
venture that evaluates location specialities 
of Mountain Agriculture in the Valley of 
Kashmir. Secondly, the results of the study 
should be taken carefully as costs and 
benefits are more applied for the sampled 
year since they do vary with time and market 
conditions. Thirdly, the sampled maize 
farmers didn’t respond to all the queries 
related to cost structure and profitability 
component. Although, this prompted us to 
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increase our sample size but still it would be 
interesting to analyse results at large 
representative samples. Lastly, the profit 
generated by maize cultivation was 
calculated at farm gate price to avoid double 
counting and complex miscellaneous 
overheads. However, the incomes at farm 
gate price from maize cultivation may vary 
from the actual incomes that depend on the 
final produce and market price. 
Nevertheless, the study adopted modern 
standard procedures to keep results precise 
and comprehensive.  
The result estimates an average earning of 
Rs 1272.72/kanal from maize production. 
This, indeed, raise enough eyebrows about 
the financial feasibility of maize since a same 
parcel of land under horticulture in the area 
would have provided much better dividends 
necessary for agricultural growth and 
poverty alleviation. This is a serious matter 
of concern for small land holders who are 
seeking a profitable venture under dwindling 
resource base. The lack of substantial 
monetary benefits in maize cultivation is 
paying way for expansion of commercial 
crops instead. Our results could be of great 
use to both small farmers and policy makers 
since the analysis presented here highlights 
the need for transformative process that 
could enhance the economic viability of 
maize crop. The cost-benefit analysis 
revealed that the maize cultivation is not 
much profitable activity. Importantly, the 
study clearly demonstrates that “business-
as-usual” is not a viable option. The study is 
embedded with novelty that landform 
characteristics are vital to understand 
economic viability of crops and as such, 
future research on cost studies in agriculture 
should incorporate geo-physical 
environment to arrive at better precise 
results. The role of landform gains an 
appreciation in crop-land allocation as local 
geography is a real determinant in overall 

suitability of a crop. Furthermore, the 
outcomes of this study could be used so that 
farmers are able to identify the departure 
from the optimality condition. The labour 
component emerges a critical issue that 
needs to be solved through technical and 
governmental intervention. There is 
desperate need of agricultural innovation to 
boost productivity and reduce production 
costs to improve profit maximization. This 
may include adoption of sustainable 
production techniques such as selection of 
cultivars, drip irrigation, integrated nutrient 
management, integrated pest management, 
zero tillage, extension services and farm 
advisories. Importantly, maize crop has 
diverse adaptability in varied crop rotation 
and intercropping options which enhances 
its preference in land scarce environments 
prevailing in Himalayan agriculture. 
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Appendix 
Appendix 1.1: Cost Sheet of Maize in Valley Floor. 

Cost 
components 

Item Quantity 
(Kg) 

Rate 
(Rs/Kg) 

Amount 
(Rs) 

Land 
preparation 

Tractarization/Bullock charges  ----- -----   300 

 
 
 
 

Material 
costs 

Seeds(Maize) 1.5 20 30 

FYM 500 0.6 300 

Urea 9.75 7 57.52 

Dap 2.75 27 74.25 

Mop 1.65 14 20.46 

Zinc sulphate 0.5 42 21 

PP chemicals (seed treatment)/others ----- ----- 10 

Labour Labour 
costs 

Family 02.5 400 1000 

Hired 1.5 400 600 

Other 
expenses 

Opportunity cost capital ---- @10 56.83 

Miscellaneous expenses including 
subsistence consumption cost. 

------ ----- 200 

 Total 2352.06 

 Total output for maize/kanal  

                Type of yield  Quantity (Kg) Rate (Rs) Total 
amount 

Total income (Rs) 
generated/kanal  

Maize 93.7 2000/qtls 1874.00 3785.5 

Straw (mds) 113 1650/100 1864.5 

Source: Field Survey 2019/20 
 

Appendix 1.2: Cost Sheet of Maize in Karewas. 

Cost 
Components 

Item Quantity 
(Kg) 

Rate 
(Rs/Kg) 

Amount 
(Rs) 

Land 
preparation 

Tractarization /Bullock charges ----- -----   200 

 
 
 
 
Material 
costs 

Seeds(Maize) 2.00 20    40 

FYM 300 0.6   180 

Urea 9.75 7   57.52 

Dap 2.0 27   54 

Mop 1.0 14   14 

Zinc sulphate 0.5 42   21 

PP chemicals (seed treatment) /others ----- -----   10 

Labour Labour 
costs 

Family 2.5  400  1000 

Hired 1.5  400   600 

Other 
expenses 

Opportunity cost capital  ---- @10 59.41 

Miscellaneous expenses including 
subsistence consumption cost.  

       ------ -----   200 
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Source: Field Survey 2019/20 

 
Appendix 1.3: Cost Sheet of Maize in Side Valley. 

Cost 
components 

Item Quantity 
(Kg) 

Rate 
(Rs/Kg) 

Amount 
(Rs) 

Land 
preparation 

Tractarization /Bullock charges ----- ----- 250 

 
 
 
 

Material 
costs 

Seeds (Maize) 1.5 20 30 

FYM 250 0.6 150 

Urea 10 7 70 

Dap 2.5 27 67.50 

Mop 1.5 14 21 

Zinc sulphate 0.75 42 31.50 

PP chemicals (seed treatment)/others ----- ----- 10 

Labour Labour 
costs 

Family 2 400 800 

Hired 2 400 800 

Other 
expenses 

Opportunity cost capital ---- @10 55.75 

Miscellaneous expenses including 
subsistence consumption cost. 

------ ----- 200 

 Total   2286.25 

Total output for maize/kanal  

Type of yield Quantity (Kg) Rate(Rs) Total 
amount 

Total income 
generated 

Maize 85 2000/qtls 1700 3300 

Straw(mds) 100 1650/100 1650 

Source: Field Survey 2019/20 

 
Appendix 1.4: Cost Sheet of Maize in Foothills. 

Cost 
components 

Item Quantity 
(Kg) 

Rate 
(Rs/Kg) 

Amount 
(Rs) 

Land 
preparation 

Tractarization/Bullock charges ----- ----- 250 

 
 
 
 

Material costs 

Seeds (Maize) 1.5 20 30 

FYM 250 0.6 150 

Urea 10 7 70 

Dap 3.00 27 81 

Mop 1.5 14 21 

 Total   2465.93 

Total output for maize/kanal  

                Type of yield  Quantity (Kg) Rate (Rs) Total amount Total income Rs 
generated/kanal 

Maize 80 2000/qtls 1600        3400 

Straw (mds) 100 1800/100 1800 
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Zinc sulphate 0.5 42 21 

PP chemicals (seed treatment) /others ----- ----- 10 

Labour Labour 
costs 

Family 02 350 700 

Hired 02 350 700 

Other 
expenses 

Opportunity cost capital ---- @10 57.38 

Miscellaneous expenses including 
subsistence consumption cost. 

------ ----- 200 

 Total   2290.38 

Total output for maize/kanal 

Type of yield Quantity (Kg) Rate (Rs) Total 
amount 

Total income Rs 
generated 

Maize 100 2000/qtls 2000.00 4000 

Straw(mds) 105 2000/100 2100 

Source: Field Survey 2019/20 

 


