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Abstract 
Vegetables are important constituents of Indian agriculture and nutritional security due to 

their short duration, high yield, nutritional richness, economic viability and ability to 

generate on-farm and off-farm employment. Our country is blessed with diverse agro-

climates with distinct seasons, making it possible to grow wide array of vegetables. India is 

the second largest producer of fruits and vegetables in the world. Total area under 

horticultural crops is 21.83 million hectares and production is 240.53 million tonnes. Fruits 

and vegetables together contribute about 92% to the total horticultural production in the 

country. India produces 14 % (146.5 million tonnes) of world’s vegetables on 15% (8.5 

million hectares) of world area under vegetables. Productivity of vegetables in India 

(17.3t/ha) is less than the world average productivity (18.8t/ha). Potato (28.9%), tomato 

(11.3%), onion (10.3%) and Brinjal (8.1%) are the 4major vegetables contributing 58.6% of 

total vegetable production in our country. Other important vegetables are cabbage (5.4%), 

cauliflower (4.6%), okra (3.9%) and peas (2.4%). India ranks first in the production of okra 

in the world (73% of world production). The country has witnessed tremendous progress in 

vegetable production, especially during the post green revolution period. Development of 

improved vegetable varieties/hybrids/ technologies through systematic research coupled 

with their adoption by the farmers and developmental policies of the government culminated 

in tremendous increase in area under vegetables (8.5 million ha), production (146.5 million 

t) and productivity (17.3 t/ha) in the country. Compared to area (2.84 million ha), production 

(16.5 million t) and productivity (5.8 t/ha) in 1950-1951, there had been phenomenal 

increase in area (2.99 folds), production (8.88 folds) and productivity (2.98 folds) of 

vegetables in our country during the last 6 decades. The per capita availability of vegetables 

is also on the increasing trend from 147.82 g/capita/day in 1991 to 230.4g/capita/day in 

2011. Increasing affordability, health consciousness, urbanization, involvement of women 

force, market demand for high value vegetables, favourable income elasticity of demand and 

growth rate for domestic consumption of fruits & vegetables are some of important reasons 

for vegetable growth in the country (Vanitha et al., 2013). Now a day, increased production 

and productivity is scanned under the frame of profitability of the enterprise. Being a short 

duration crop, vegetables are the most suitable for increasing crop intensity and income in 

subsistence farming. In addition to increasing productivity, off season cultivation, resource 

conservation, post harvest processing & value addition and integration of animal component 

are also utmost important for increasing profitability in vegetable cultivation. Some of the 

researched based findings are discussed her to illustrate the spirit of the subject. 
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1. Increasing the income through 

vegetable based inter cropping 

systems 
 

nter cropping is the way to harvest the 

residual resources without any 

adverse effect on main crop and thus, 

it is ever beneficial than sole cropping. 

Many of the compatible companion crops 

have been found to give synergic effect 

on overall profitability of the production 

system.  

 

a. Maize + pole type cowpea  system 

Some of the maize + vegetable 

intercropping systems have also been 

evaluated for working out the profitability 

and it was found that maize + pole type 

cowpea in 1:1 ratio was the best system in 

sense of yield of main crop (maize) and 

intercrop (cowpea), maize equivalent yield 

and B:C ratio followed by maize + Ridge 

gourd var. Satputia (1:1) (Table 1). The 

lucrative outcome from such intercropping 

systems promoted the farmers to 

maintained proper spacing in maize which 

lead to higher yield of this crop. This also 

forced the growers to realize the 

importance of proper spacing in crops in 

general and particularly in maize. Such 

participatory experiments had wide effects 

among the growers to adopt the 

technology and generate reliance upon the 

researchers (Mishra, 2016). 

 

Table 1: Efficiency of Maize-Vegetables Intercropping Systems in Jharkhand 

 

Technology 

Assessed 

Yield / plot (q) Yield  (q/ha) Maize- 

Equivale

nt yield 

(q/ha) 

B:C 

Ratio Maize Intercrop Maize Intercrop 

Maize as sole crop at 

spacing of 40 cm x 

20 cm (as practiced 

by the farmers) 

0.396 - 15.82 - 15.82 1.95 

Maize (60 cm x 25 

cm) + Pole Cowpea 

(1:1) 

0.597 

 
2.095 23.88 83.80 44.83 3.80 

Maize (60 cm x 

25cm) + Ridge 

gourd var. Satputia 

(1:1)   

0.551 1.31 22.02 52.20 41.60 3.60 

Maize (60 cm x 25 

cm) + Cucumber 

(1:1) 

0.515 0.295 20.60 11.80 29.05 2.50 

CV (%)     9.74  

SE (m)     1.01  

CD (at 0.05)     2.07  

Note: Average sale rate of Cowpea Rs. 200/q
-1

, Ridge gourd Rs 300/q
-1

, Cucumber Rs. 500/ 

q
-1

 and maize Rs. 800/q
-1 
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b. Pigeonpea + okra systems 

 

Pigeonpea (Arhar) is extensively 

grown pulse crop in Jharkhand 

particularly in poorly fertile, degraded 

rainfed uplands as sole or mixed crop 

with Sesame. Although, Pigeonpea 

suffers a large number of diseases and 

insect-pests and engages the land for 

almost whole year, the popularity of this 

crop in all the way is stagnant in sense of 

area and trade. This is because of 

extensive area under rainfed which would 

remain uncultivated if not covered under 

Pigeonpea. The Pigeonpea suffers a 

number of biotic threats like wilt, sterility 

mosaic disease and pod borer insects in 

Jharkhand. Apart from biotic challenges, 

the crop production in this area is still 

done through non-scientific traditional 

systems using untreated traditional seeds, 

without application of manures and 

fertilizers and plant protection chemicals. 

Furthermore, most degraded, dried, 

uncultivated and nutrient-starved lands 

are used for Pigeonpea cultivation in this 

state. All these lead poor productivity of 

the crop. The Agricultural Institutes in the 

state have recommended many 

technological interventions to improve 

the productivity of the crop viz., high 

yielding varieties (Narendra Arhar-1, 

Birsa Arhar-1, Malviya-13, Bahar etc.), 

Seed treatment with fungicides or 

Trichoderma, application of Rhizobium 

biofertilizer and proper NPK, line sowing 

at proper spacing and plant protectants for 

controlling diseases and insects but 

availability of resources at inconvenient 

place and time,  poor conduction of 

information among the growers and poor 

socio-economic condition of the 

peasantry lead poor adoption of the 

technologies. 

As a matter of perception and 

mindset, it was worked out that the 

growers would practice fertilization and 

intercultural operations in Pigeonpea crop 

only when some other crop is associated 

with this crop. Therefore, some most 

common intercrops like sorghum, sesame, 

groundnut and okra were planned to grow 

with pigeonpea for assessment of net 

return likely to come (Table 2). It was 

found that pigeonpea var. Bahar sown at 

75 x 30 cm spacing + okra cv. Arka 

Anamika gave maximum Pigeonpea 

equivalent yield (22.46 q/ha) and B:C 

ratio (3.4). 

 

c. Okra + pole type cowpea system 

 

  Vegetable cultivation is an 

important enterprise of small and marginal 

famers in irrigated lands. In general, two 

three sole crops of different vegetables are 

taken from same field in a year depending 

upon the availability of irrigation water. 

Many times sole crop does not ensure 

profitable yield particularly in the case of 

the crops vulnerable to epidemic diseases 

like late blight in potato and tomato, 

yellow vein mosaic and leaf curl diseases. 

In such circumstances intercropping 

provides a safeguard from complete loss of 

crop. Farmers frequently intercrop radish, 

broad bean, vegetable pea, rye/mustard or 

wheat with potato, radish, palak or 

coriander with tomato and brinjal and 

amaranth with cucurbits. Two crops of 

okra are taken, one in summer and another 

in rainy season. The summer crop remains 

free from major diseases and insects but 

that grown during rainy season has major 

risk of yellow vein mosaic disease and 

fruit borer insects. Intercropping of rainy 

okra with compatible crops ensures 

marginal gain from the crop which would 

otherwise lead to complete loss with the 

biotic stresses. In an experiment, two 

intercrops cowpea (pole type) and ridge 

gourd (Satputia) was compared with sole 

cropping of okra and it was found that okra 

+ pole type cowpea in 1:1 ratio was most 

remunerative in terms of okra equivalent 

yield (135.17 q/ha) and B:C ratio (4.28). 
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Ridgegourd (Satputia) did not exhibit 

compatibility with okra because of its 

vigorous vining nature leading to poor 

fruiting in okra (Table 3) (Mishra, 2013).

 

Table 2: Efficiency of Pigeonpea-based Intercropping Systems in Jharkhand 

 

Technology Assessed 
Yield (q/ha) 

Pigeon pea 

equivalent 

yield (q/ha) 

B:C 

Ratio 
Main crop Inter crop 

Mixed sowing of 

Pigeonpea var. Bahar and 

Sesame var. Kanke Safed 

(as practiced by the 

farmers) 

12.2 1.45 13.40 1.6 

Pigeonpea var. Bahar  (75 

x 30 cm) + Sorghum var. 

CSV-20 (1:1 Ratio) 

14.3 17.2 18.89 2.8 

Pigeonpea var. Bahar (75 x 

30 cm) + Okra cv. Arka 

Anamika (1:1 Ratio) 

14.5 47.73 22.46 3.4 

Pigeonpea var. Bahar  (90 

x 30 cm) + Groundnut var. 

AK-12-24 (1:3 Ratio) 

13.2 13.7 20.05 3.0 

SE (m)   1.6  

CD (at 0.05)   3.28  

Note: Selling rate of Pigeonpea Rs. 3000/q
-1

, Sesame Rs. 2500/q
-1

, Okra Rs 500/q
-1

, Sorghum 

Rs. 800/q
-1

, Groundnut Rs 1500/q
-1

 

 

Table 3: Efficiency of okra-based intercropping systems in Jharkhand 

 

Technology assessed Yield. (q/ha) Okra equivalent 

yield (q/ha) 

B:C 

Ratio Okra Intercrop 

Sole crop of okra at 30x15cm 

spacing (as practiced by the 

farmers) 

98.45 - 98.45 3.63 

Okra at recommended spacing 

(45x30 cm) intercropped with 

pole type Cowpea in alternate 

rows (2:1 ratio) 

87.58 47.54 135.17 4.28 

Okra at recommended spacing 

(45x30 cm) intercropped with 

Ridge gourd cv. Satputia in 

alternate rows (2:1 ratio) 

53.60 56.57 96.023 3.23 

CV (%) - - 5.69 - 

SE (m) - - 1.98 - 

CD (at 0.05) - - 4.16 - 

Note: Selling rate of okra Rs.400/-q
-1

, Ridge gourd Rs.300/q
-1

 and cowpea Rs.400/q
-1
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2. Resource Conservation 
 

nput cost in cultivation and market 

chain and demand decide ultimate 

income from an agricultural 

enterprise. Optimum use and efficient 

utilization of resources are the crucial 

aspect for increasing profit. Expenses on 

seed, fertilizer, irrigation water and inter-

cultural operations should be well 

governed. The concept of precision 

farming is highly valid in this era of 

commercial farming. The effects of 

plastics for nursery raising, irrigation and 

controlling edaphic and climatic 

environment have been well understood 

for precision farming of vegetable crops. 

 

a. Paired row planting geometry in 

potato  

  

The traditional and scientifically 

recommended system of potato cultivation 

involves planting of seed tubers of 40-50g 

weight at 60x20 cm spacing in single row 

per ridge. The paired row planting 

geometry  consisted  of  planting the seed 

tubers weighing 20±5g  in 15  cm  apart  

paired-rows on  ridges  spaced  at  60x20  

cm  (centre  to centre) accompanied with 

furrow irrigation and it was compared 

with traditional planting systems (single 

row) at variable spacing (Mishra, 2013). 

In another experiment, the paired-row 

planting geometry was compared with 

traditional practices comprising planting 

of seed tubers of white tubered cultivars 

Kufri Himalini and Kufri Girdhari on the 

ridges with single row at 60x20 cm 

planting distance along with drip and/or 

furrow irrigation systems (Mishra & 

Pandey, 2016). Planting the seed tubers of 

20±5 g in paired rows 15 cm apart on the 

ridges made at 60 cm isolation (centre to 

centre), resulted in 244.9 q/ha tuber yield 

in potato cv. Kufri Kanchan as compared 

to recommended planting system of single 

row at 60x20 cm spacing using seed 

tubers of 50-60g (173.5 q/ha) and farmers’ 

practice i.e. single row at 45x20 cm (129.6 

q/ha). The seed requirement in traditional 

system and paired system remains the 

same as smaller seed tubers are used in the 

case of latter (Mishra, 2013).  

Two varieties of potato Kufri 

Girdhari andKufri Himalini responded 

well to paired row panting geometry. 

Among the cultural packages paired row 

planting + furrow irrigation was most 

promising combination for tuber yield 

(35.2 t/ha) followed by paired row 

planting + drip irrigation (33.1 t/ha) in 

temperate Himalayas (Mishra & Pandey, 

2016). 

 

b. Use of plastic mulches and drip 

irrigation 

 

Mulching with black polythene, 

white polythene and even dries grasses 

have been found to give drastic increase in 

yield due to conservation of soil moisture, 

regulation of soil temperature and 

suppression of weeds in hilly areas as well 

as plains. Polythene mulching 

accompanied with drip irrigation system 

have been found even more efficient in 

terms of water resource conservation. In 

temperate hills of Uttarakhand, mulching 

with black and white polythene (100 µ) 

and 10 cm thick bed of dried grasses 

accompanied with or without drip 

irrigation were tested in marrow 

(Cucurbita pepo) crop. Results indicated 

that drip irrigation was consistently 

superior in relation to fruit yield (694.1 

q/ha) over traditional system of basin 

irrigation (594.5 q/ha) over two years. 

Mulch application resulted in 44.9-47.2% 

increase in fruit yield over the unmulched 

crop. Higher and at par fruit yield was 

realized by application of dried grass 

(705.1 q/ha) and black polythene mulches 

(704.9 q/ha). The interaction two 

treatment combinations indicated that 

black and white polythene mulches 

I 
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accompanied with drip irrigation exhibited 

high and at par fruit yield in marrow (C. 

pepo) over the years (797.6 q/ha and 788.5 

q/ha, respectively) (Mishra, 2017). 

Similarly, black and white 

polythene mulches were tested in brinjal 

during summer-rainy seasons against 

unmulched treatment. Both type of 

polythene had enthusiastic results in 

regulation of soil temperature and fruit 

yield. White polythene owing to green 

house effect raised soil temperature by 

almost 8 
0
C and four times higher fruit 

yield (446.30 q/ha) as compared to 

unmulched control (24.9
0
C and 112.22 

q/ha, respectively) (Table 4). 

 

Table 4: Effect of polythene mulching on fruit yield of brinjal during summer-rainy season 

 

S.N. Mulching 

Mean soil 

temperature 

(
0
C) 

Biomass of 

weeds/m
2 

(g) 

Number 

of fruits 

per plant 

Fruit 

yield per 

plant 

(kg) 

Fruit 

yield per 

hectare 

(q) 

1. 
Black 

Polythene  
30.6 45.8 20.41 1.19 330.37 

2. 
White 

Polythene  
33.4 750.6 25.79 1.61 446.30 

3. 
Without 

mulching 
24.9 2675.5 8.51 0.404 112.22 

 
CV (%)  9.3 16.4 7.5 11.2 13.2 

 
CD (0.05)  0.9 175.3 2.6 0.4 39.6 

 

Drip irrigation has also been tested 

in onion under different doses of NPK 

and it was found that drip  irrigation  had 

significantly higher  number of leaves per  

plant (9.95), leaf  dry matter  content  

(43.56%),  lateral and  vertical bulb 

diameter (6.31 cm and 8.62 cm, 

respectively) and bulb  weight (131.49  

g). However,  bulb yield,  specific gravity  

of  bulbs  and  bulb  volume  was  not  

affected significantly by irrigation system 

although higher values were recorded in 

drip system for bulb yield (403.3 q/ha) 

and specific gravity of bulbs (0.91 

g/cm3). Three levels of NPK applied had 

significant influence on bulb yield. There 

was parallelism in increasing doses of 

NPK from NPK @50:40:40 kg/ha to 

NPK @ 150:80:60 kg/ha and bulb yield 

from 353.0 to 441.10 q/ha. The combined 

effect of irrigation systems and NPK 

levels had also significant impact on the 

all bulb yield and plant growth characters. 

Maximum bulb yield was registered in 

drip irrigation accompanied with NPK 

level of 150:80:60 kg/ha (453.30 q/ha) 

followed by sprinkler irrigation 

accompanied with NPK level of 

150:80:60 kg/ha (428.90 q/ha) which 

were statistically at par. In the areas 

having limited irrigation water, drip 

system is equally effective for increasing 

bulb yield through higher level of NPK. 

On the basis of above findings, irrigation 

through drip and sprinkler and application 

of NPK @150:80:60 kg/ha could be 

recommended for higher bulb yield in 

onion (Mishra and Raturi, 2015). 
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3. Integration of animal 

components in cereal and 

vegetable-based farming 
 

n general, animal husbandry (cattle, 

poultry, pigs, goats and sheep) is 

much important for vegetable 

cultivation in the view of higher nutrient 

required to the crops is supplemented 

through the manures. Some of the animal 

based enterprises like piggery is even 

more compatible with vegetable 

cultivation in the view of residue 

recycling. Vegetable residues could be 

used to supplement pig feed in a big way. 

On the basis of five years observations it 

was found that piggery of  T&D breed 

was found the most compatible, viable 

and profitable component in baseline 

farming system including cereal crops + 

vegetables +poultry & duckery +  fishery 

and cereal crops + vegetables + poultry in 

terms of net profit from piggery (Rs. 

1,60,000/unit/year and Rs. 

1,54,000/unit/year, respectively), net 

profit from farming system (Rs. 

2,23000/year and Rs. 3,05,000/year, 

respectively) and B/C ratio (5.7 and 5.5, 

respectively) (Mishra & Baxla, 2015). 

 

4. Off season cultivation of 

vegetables 
 

he objective off season cultivation 

is to produce vegetables beyond its 

normal season so that higher value 

of the produce could be procured. 

Cultivation of vegetable crops in green 

house structures, river bed cultivation, 

rainy season cultivation of tomato and 

cucurbits are the some of the examples of 

off season production. Specific package of 

practices are required for such type of 

enterprises.  

 

 

 

5. Post harvest processing and 

value addition 
 

he technological interventions to 

induce productivity or reduce input 

cost may lead to higher profit from 

farming. However, secondary agriculture 

comprising processing and value addition 

have even more potential to raise income 

from farming. Therefore, infrastructural 

setups are very important for increasing 

the farm income. 
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