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Abstract

The present study was conducted to analyze the
comparative production performance of vegetable crops in
eastern India and India. In this study compound growth
rates of vegetable crops and major vegetables like potato,
tomato, onion, brinjal, cabbage, cauliflower, okra and pea
were calculated by fitting exponential function to variables
like area, production and productivity and tabular analysis
was done to arrive at meaningful results. The study was
based on macro framed data collected through different
published secondary sources like Horticultural statistics
of India and Agricultural statistics at a Glance, Ministry of
Agriculture and Farmers Welfare, Government of India. The
results pointed out positive growth trends in area,
production and productivity of vegetable crops in the region
and country during the last 16 years. Considering remarkable
growth trends, vegetable crops may be taken as pathway
for income enhancement of farming communities. Being
good sources of healthy dietary requirements, nutritional
security of the region in particular and nation in general
can be addressed. Some limiting factors like pre and post
harvest losses, storage facilities, lack of refrigerated vans
and transportation and farmer’s friendly marketing facilities
restrict arrival of the actual quantity of vegetable to the
consumers and in fetching remunerative prices of the
produce. Hence, there is a need to improve pre and post
harvest technologies, provide suitable transport and
marketing facilities. Appropriate policy to tackle the abrupt
price fluctuations during good harvest and scarce period is
also needed to protect both the producers and the
consumers. Shifting Indian farming from rural setup to urban
setup and linking cultivators to super markets particularly
for vegetables grower will be a key drivers in improving
financial conditions of the farming community of country.
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Introduction

Horticultural development had not been priority until
recent years in our country. The era of Green Revolution
in the country and thereafter, the emphasis was to
enhance production and productivity of the food grains.
Many schemes related to enhancement of food grains
were launched during different five year plans.
Horticultural development got attention in the post 1993
period through an enhancement of plan allocation and
knowledge based technology. The need for
diversification to horticulture sector was acknowledged
by the Government of India in mid-eighties by focusing
its attention on investment in this sector. National
Horticultural Mission was launched in April 2005 as
centrally sponsored scheme to promote holistic growth
of horticultural sector through an area based regionally
differentiated strategies The foreign trade policy in 2004-
09 emphasized the need to boost agricultural exports,
growth and promotion of exports of  horticultural
products. Presently horticulture has established its
credibility in improving income through increased
productivity, generating employment and in enhancing
exports. Resultantly, horticulture has come out from
rural confines to commercial front.  Vegetables are one
of the important components of horticulture sector of
the Nation in particular and of the agriculture in general.
India ranks second in vegetable production and
vegetables and fruits accounts for 90% of the total
horticultural produce. Various factors have catalyzed
the growth in area and production of the vegetable crops
in the country. The productivity of vegetable crops has
been continuously increasing during the last many years.
The factors like urbanization, increasing per capita
income, health consciousness, increasing working
women and shifting of farmers in growing higher value
vegetables due to higher return have increased the annual
growth rate of vegetable in India. Favourable income-
elasticity of demand has also contributed in rising trend
of vegetable production in the country (Choudhary and
Kundal 2015, Verma et al. 2016).
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In a study conducted in Andhra Pradesh by Reddy et al.
(2010) has emphasized the value chain and retailing of
fresh vegetables in the present emerging markets. It
has been offering greater opportunities to the farmers
who are growing vegetables and fruits can reap larger
chunk of financial and economic benefits out of the
cultivation of fruits and vegetables. The use of hybrid
seeds in cultivation of vegetables has a huge impact
over the farm incomes of the farmers growing vegetables
by adopting commercial hybrid seeds (Sudha et al.
2006). In their study it was observed that use of
commercial hybrid seeds resulted tremendous increase
in production of Okra and tomato. This has helped the
farmers to boost their income up to a great margin. A
study on green pea production was carried out by Singla
et al., (2006) in Punjab. The results revealed that
productivity of green peas was more for small farms
than to medium and large farms. Thus, cultivation of
green peas helps the small farmers in augmenting their
earning. Agriculture is the backbone of Indian economy.
The growth of this sector has strong linkage with other
sectors and has striking effect on poverty and
unemployment (Mohapatra et al. 2017). It has also been
pointed out that per capita income in agriculture sector
was just one third of the per capita income in the country
thereby creating huge income disparity between primary
agriculture vis-à-vis other sectors of the economy. The
gap has been continuously widened showing alarming
unrest among the farming community across the
different states (Sarial 2016). As per NSSO 70th round
data 53 per cent of farm households earn income lesser
than poverty level income and 52 per cent of the farmers
were reported under indebtedness.  Most of them were
marginal farmers and agricultural labourers. There is
absence of efficient supply chain and value realization
of agricultural produces. The ups and downs in prices
during low harvest and good harvest keep the cultivators
almost in same income level.

The eastern region of India comprising the states of
Bihar, Jharkhand, Odisha and West Bengal is one of the
most backward regions (32.10% below poverty line
population and maximum number of economically most
backward districts (69 out of 150 at national level) of
the nation. This region occupies about 21.85 per cent
of geographical area and supports 34 per cent of the
population of the country. The population density is 1.91
fold higher in Eastern states to national average.
Agriculture is the mainstay of economy in this region.
The net sown area is 29.17 million hectare with
cropping intensity of 150 per cent in the region. The
average rainfall varies from 1091 to 2477 mm with an
average of 1526 mm in the region which is sufficient to

grow a variety of crops. However, the irrigated area is
the eastern region is about 39% as against 45% of the
country’s average.  About 67% of the cultivators
belonged to marginal group and over 75% of their
earnings are utilized to ensure food security. Eastern
India is endowed with natural resources (145.12 BCM
annual groundwater availability, groundwater draft is
only 36%). Despite the rich natural resources (fertile
land, abundant ground water), the pace of agricultural
development is very slow (Ahmad et al. 2018). There is
lot of scope to accelerate farmer’s income by improving
productivity and including high value crops like
vegetables in cropping pattern of the region (Chand et
al. 2008). Horticulture development is currently facing
different constraints like poor marketing facilities. The
gap between price received by producer and those paid
by urban consumers is large, showing thereby inefficient
marketing arrangements. Vegetables produced by
farmers is collected by market agents, who sell it in
organized markets, these markets are unfortunately
controlled by a few traders and operate on highly
nontransparent ways. The net result is poor realization
of income by the farmers.

Many studies at abroad found that as farming shifts
from rural lifestyle to an agribusiness sector with a supply
chain mentality is the key driver for industrialization of
agriculture (Martin 2001). Galanopoulos et al. (2009)
found that Mediterranean countries are traditional
growers of fruits and vegetables, but are struggling to
remain competitive in the global market. In India, area
under cultivation of vegetable crops was 10289.84
thousand ha with production of 175007.87 thousand
tonnes and in the eastern region of India comprising the
states of Bihar, Jharkhand, Odisha and West Bengal  the
area and production of vegetables stood 3469.28
thousand hectares and 56074.49 thousand tonnes during
2016-17 (Horticultural Statistics at a Glance 2017). The
share of area under vegetable crops in eastern India to
total area under vegetable crops of the country was
computed to be 33.72% with production share of
32.04% during 2016-17. The same documentation has
also reflected the wide potentiality of vegetable
production and further flourishing on large scale to
become a leader on global basis. In the present paper,
an attempt has been made to study the comparative
trends in area production and productivity of major
vegetable crops in India and Eastern India and to find
out the annual compound growth rates (CGR) of area,
production and productivity of different vegetables in
the country as well as in eastern India and to suggest
measure to enhance the income of the vegetable growing
farmers.
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Materials and Methods

In the perspective of specific objective of the present
investigation, the time series data from 2001-02 to 2016-
17 pertaining to area, production and productivity was
obtained from Horticultural Statistics, Govt. of India
websites. Compound annual growth rates of area,
production and productivity was computed for the
period 2001-02 to 2008-09 and 2009-10 to 2016-17
and for overall period 2001-02 to 2016-17 for India and
eastern India. The compound growth rate refers to the
percentage change of a specific variable within specific
period, given certain context. The growth model is given
as under:

Yt = ABt

Where, Yt = area/production/ productivity of vegetables
for the year ‘t’

A = constant

B = growth coefficient

Log transformation of the above equation

log Yt = Log A + t log (B)

Growth rate (%)= {antilog(b)-1}x100; Where b =log
(B).

Results and Discussion

The comparative view on area, production and
productivity of vegetables in India and Eastern India
(Bihar, Jharkhand, Assam, Odisha and West Bengal) has
been shown in Table 1. The compound growth rates
for these variables for three periods i.e. 2001-02 to 2008-
09, 2009-10 to 2016-17 and overall period 2001-02 to
2016-17 is presented in Table 2.  The data presented in
Table 1 revealed that the production of vegetables in
India increased by about 1.96 times and that of eastern
India approximately 1.38 times during study period. The
increase in production of vegetables was due to increase
in area during the investigation. The productivity also
enhanced by around 1.20 times in India and 1.13 times
with respect to eastern India. Average productivity of
the region was found lower than that of the national

average. The reason may be that majority cultivators of
this region are poor and could not afford the input costs.
The reason may be unavailability better linkage between
production centre and marketing centre i.e. infrastructure
development and lack of proper marketing facilities.

Compound growth rate: Compound annual growth
rate of area depicted significant growth in area at 1.61
percent per annum in the country as well as 1.08 percent
per annum in eastern India. The overall growth rates of
productivity were found significantly increasing for both
India and eastern India. The enhancement in productivity
may due to technological changes of production and
also due to increasing demand of vegetables from the
health awareness during the period under investigation.

Annual compound growth rates of major vegetables
grown in the country and Eastern India is presented in
Table 3. The results revealed that area of potato increased
with significant CAGR of 2.39, 1.05, 1.44 per cent in
India and 1.05, 0.81, 0.78 percent in eastern India during
different period under study. Production depicted
significant growth during 2009-10 to 2016-17 and for
overall period (2001-02 to 2016-17 in the country but
in eastern India production showed negative trend during
2001-02 to 2008-09 and 2009-10 to 2016-17 but for
overall period it was found positive. Productivity for
overall period for the country and eastern India was
found positive. Compound annual growth rates of area,
production and productivity of other vegetables like
tomato, onion, cauliflower, cabbage, brinjal, Okra and
pea were assessed positive and significant increase for
eastern India and country as a whole. In the first period
(2001-02 to 2008-09) growth rate of productivity for
cabbage was estimated negative in eastern India. The
reason may be pest and disease attack during that period.
In second period i.e. 2009-10 to 2016-17 annual
compound growth rates of the area, production of
tomato, productivity of cauliflower, area, production
and productivity of brinjal, area of okra and productivity
of pea only in eastern India were computed negative.
But overall the trends in area, production and
productivity were observed increasing in eastern India
and India as a whole.

Area (000ha) Production (000 tonnes) Productivity (t/ha) Period 
India Eastern India India Eastern India India Eastern India 

TE-2004 6110.00 2851.13 87257.00 40605.80 14.28 14.24 
TE-2007 7179.33 3215.02 109212.67 46464.37 15.21 14.45 
TE-2010 7938.00 3323.62 130421.33 52243.87 16.43 15.72 
TE-2013 8896.33 3390.48 155022.00 55202.14 17.43 16.28 
TE-2017 9979.45 3478.58 171183.34 56078.58 17.15 16.12 

 

Table 1: Area, production and productivity of vegetables in India and Eastern India, for different triennium during 2001-02
to 2016-17
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Table 2: Compound growth rate of area, production and productivity of vegetables in India and Eastern India (%)

*,** indicate significant at 1% and 5% of probability level, respectively.

Area Production Productivity Period 
India Eastern India India Eastern India India Eastern India 

2001-02 to 2008-09 1.99* 1.32* 2.93* 1.91* 0.93* 0.59** 
2009-10 to 2016-17 1.48* 0.37** 1.48* 0.38 0.0003* 0.01 
2001-02 to 2016-17 1.61* 0.61* 2.27* 1.08* 0.65* 0.47* 

 

The results pointed out that despite of flourishing
urbanization in the country as well as in the region under
investigation, the area under production vegetables was
observed accelerating for both India and Eastern India.
The area under vegetables increased from 6110 thousand
hectares during TE-2004 to 9979.45 thousand hectares
in TE-2017. Similarly in eastern India it increased from
2851.13 thousand hectares in TE-2004 to 3478.58
thousand hectares in TE-2017. India harvested
171183.34 thousand tonnes of vegetables from 9979.45
thousand area during TE-2017(Anonymous 2017). This
was possible only due to constant research efforts along
with new production and protection technologies
developed by agricultural scientists. But real credit goes
to the farming community who adopted and
implemented the technologies to boost up the production
of vegetables. Paradoxically the post production facilities
as well as marketing and handling system are inadequate
in the country and the region under study. Consequently
the quantity and quality deteriorate as these are perishable
in nature. There is an urgent need to strengthen post
harvest technologies especially in case of vegetables in
order to minimize the percentage losses.

A study on “Vegetable marketing in the hinterlands of
Pusa road and Tajpur in Samastipur district of Bihar
(Ahmad et al. 2017) was conducted and was assessed
that the loss of vegetables on account of attack from
pests and diseases, wastage during transportation, driage
etc was studied and it was found that on an average
2.90 quintals of vegetables was lost. Out of that larger
proportion (42.85%) was lost from cauliflower closely
followed by loss from brinjal (37.71%). Other important
contributors were cabbage (5.98%) and Parwal
(5.17%). These examples emphasized the urgent
requirement of technologies and infrastructure which
may reduce the losses and lure cultivators for cultivation
of vegetables. In addition there is need to promote
contract farming of vegetables which generally bridges
the gap by provision of quality inputs, management skills,
technical guidance and even financial assistance to the
resource poor farmers who can’t afford the cost of
modern inputs and invest more in cultivation of
vegetables.

Policy measures: To boost up the income from
vegetables, improvement in post-harvest technologies,
availability of cooling van, cold storage at accessible
distance and installation of processing industries may
prove worthy for vegetable growers. Contract farming
may be promoted and farmers may be made aware of
its benefits. To revolutionize agri-market by ensuring
better price discovery and enable farmers to get
improved remuneration (E-NAM) has been launch by
the government with the mission ‘One nation One
Market’ and The Agricultural Produce and Livestock
Marketing Act, 2017 (APLM) has been made for
promotion and facilitation of transparent marketing
systems. Shifting Indian farming from rural setup to
urban setup and linking cultivators to super markets
particularly for vegetables grower will be a key drivers
in improving financial conditions of the farming
community of country. These steps may prove to
improve income of the cultivators if strictly implemented
in proper manner.

Conclusion

The present investigation has analyzed the trends in area
production and productivity of vegetables in India as
well as in eastern India. The overall finding suggested
that area, production and productivity of the vegetables
have increased at national level and also in eastern India
over the time. Despite of such large enhancement in
area, production and productivity of vegetables, post
harvest handling and marketing facilities are inadequate
and lack of systematic marketing system induce
discouragement in vegetable growers. They are unable
to fetch actual profit of their produce. Hence, there is
an urgent need to address these lacking so that
vegetables grower pay more attention towards better
cultivation of vegetables as well as they may get proper
income.

lkjka'k

orZeku v/;;u iwohZ Hkkjr vkSj Hkkjr esa lfCt;ksa dh [ksrh esa gks
jgs rqyukRed foLrkj ds fo”ys’k.k ij vk/kkfjr gSA bl v/;;u
esa eq[; lfCt;k¡ tSls vkyw] VEkkVj] I;kt] cSaxu] iÙkk xksHkh] Qwy
xksHkh] fHk.Mh vkSj eVj vkfn ds {ks=] mRiknu ,oa mRikndrk ds
pØòf) òf) nj ds ?kkrkad izkdk;Z dk mi;ksx dj ,oa rkfydk
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Table 3: Compound growth rates of major vegetables grown in India and Eastern India from 2001-02 to 2016-17

*,** and *** indicate significant at 1% , 5%  and 10% of probability level, respectively.

India Eastern India Period 
2001-02 to  

2008-09 
2009-10 to 

2016-17 
2001-02 to 

2016-17 
2001-02 to  

2008-09 
2009-10 to 

2016-17 
2001-02 to 

2016-17 
Potato 
Area 2.39* 1.05* 1.44* 1.05* 0.81* 0.78* 
Production 1.13 1.20** 3.08** -0.80 -0.51 1.15* 
Productivity -1.23 0.15 1.62 -1.83* -1.31** 0.37 
Tomato 
Area 1.72* 1.71*** 1.78* 1.15** -0.18 0.46* 
Production 2.65* 3.40* 2.94* 2.05* -0.17* 1.08* 
Productivity 0.92* 1.66* 1.14* 0.89** 0.01 0.61* 
Onion 
Area 4.25* 2.37** 3.08* 3.34* 1.12* 1.56* 
Production 7.76* 2.97* 4.39* 6.81* 1.67* 3.02* 
Productivity 3.37* 0.59 1.27* 3.36* 0.55** 1.43* 
Cauliflower 
Area 1.76** 1.26* 1.80* 0.81* 0.16 0.53* 
Production 2.01* 1.50* 2.02* 0.90* 0.06 0.68* 
Productivity 0.25 0.23 0.22* 0.08 -0.10 0.15** 
Cabbage 
Area 0.90 0.87** 1.73* 0.58* 0.37** 0.91* 
Production 0.89*** 1.12* 1.77* 0.50 0.44** 1.00* 
Productivity -0.01 0.24 0.04 -0.09 0.07 0.08 
Brinjal 
Area 1.09* 0.17 1.07* 0.50* -0.11 0.26* 
Production 1.50* 0.77 1.61* 1.06* -0.13 0.59* 
Productivity 0.41** 0.60* 0.54* 0.56* -0.01 0.33* 
Okra 
Area 1.58* 0.46 1.49* 0.40* -0.04 0.25* 
Production 2.03* 0.61 2.13* 0.94* 0.06 0.65* 
Productivity 0.45** 0.15 0.63* 0.55* 0.09 0.39* 
Pea 
Area 0.46 2.30* 1.67* -0.79*** 1.76** 0.61** 
Production 2.25* 2.89* 2.93* 1.27 0.10 1.75* 
Productivity 1.79** 0.57 1.24* 2.08 -1.63** 1.14* 

 

fo”ys’k.k dj fd;k x;k gSA ;g v/;;u lgk;d vkadM+k] tks
ljdkj }kjk izdkf”kr fofHkUu lzksrksa ls ,d= dj fd;k x;k gS
tSls& gkWfVZdYpjy LVsfVfLVDl] ,xzhdYpjy LVsfVfLVDl tks
Hkkjr ljdkj ds d̀f’k ,oa fdlku dY;k.k ea=ky; }kjk izdkf”kr
fd;k tkrk gS ds 1 o’kksZa ds vkadM+ksa dks fo”ys’k.k dj eq[; lfCt;ka
ds {ks=] mRiknu vkSj mRikndrk esa vk jgs ifjorZu dks tkuus dh
dksf”k”k dh xbZ gSA ifj.kker% bu lfCt;k¡ ds {ks=] mRiknu vkSj
mRiknu esa gks jgs ldkjkRed òf) dks n”kkZrk gS ftlls iwohZ Hkkjr
vkSj Hkkjr ds fdlkuksa dh vkenuh dks c<+kus esa ,d ldkjkRed
dne ds :Ik esa viuk;k tk ldrk gSA lfCt;k¡ LokLFko/kZd Hkkstu
dk ,d eq[; lzksr gS tks iwohZ Hkkjr ,oa Hkkjr ds dqiks’k.k dks de
djus esa Hkh ennxkj lkfcr gks jgh gSaA bu lfCt;ksa ds dVkbZ
mijkUr uqdlku] j[k&j[kkvksa ds mfpr izca/ku iz”khfrr oSu] vPNh
;krk;kr lqfo/kk vkSj lqfo/kktud cktkj iznku dj fdlkuksa dh
vkenuh dks csgrj fd;k tk ldrk gSA dherksa ds mrkj&p<+koksa
dks fu;af=r dj d̀’kdksa ,oa miHkksxdÙkkZvksa dks gks jgh uqdlkuksa dks
cpk;k tk ldrk gSA blds fy;s ljdkj dks mfpr uhfr;ksa dks

ykuk gksxk rkfd d̀f’k dks xzkeh.k ifjos”k ls ykHknk;d lqij
ekfdZV ds ifjos”k esa yk;k t ldsA ;g uhfr d̀’kdksa ds foÙkh;
fLFkfr dks lqn<̀+ djus esa ,d vPNh igy gks ldrh gSA
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