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Abstract
A field study on effect of intercropping of seed spices with vegetables for enhancing system profitability was conducted
at research farm of ICAR-NRCSS, Ajmer (Rajasthan) during rabi season of 2011-12 and 2012-13. The experiment
comprising of nine treatments viz., pea + fennel, pea + ajwain, pea + coriander, cabbage + fennel, cabbage + ajwain,
cabbage + coriander, carrot + fennel, carrot + ajwain and carrot + coriander was laid in randomized block design with
three replications. Based on two-year study results exhibited that all the vegetables viz. carrot, cabbage and pea
performed better with intercropping of fennel compared to ajwain and coriander and accordingly exhibited higher vegetable
yield during 2011-12, 2012-13 and in pool. Intercropping of seed spices with carrot resulted higher grain yield of fennel,
coriander and ajwain compared with cabbage and pea during both the years and in pool. Among all the intercropping
pattern, fennel with cabbage in 1:1 row ratio resulted the highest fennel equivalent yield (30.59 q ha-1) and net return
( ` 151160/-ha-1) followed by intercropping of carrot with fennel in 1:1 row ratio during 2011-12,2012-13 and in pool. The
highest benefit cost ratio of 4.66 was obtained in intercropping of cabbage with fennel followed by intercropping of
cabbage with ajwain (4.16). Thus, it is inferred that inter cropping of fennel with cabbage in 1:1 row ratio is better for
realizing higher fennel equivalent yield, net return and BCR followed by cabbage + ajwain.
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which embodies growing of crop under different plant
geometry. With the release of early maturing and diverse
crop varieties it is proved beyond doubt that such a
system, based on sound production principles, will provide
greater stability, productivity and profitability. Wide spacing
and slow growing nature during initial growth period of
fennel and ajwain make possible to raise short duration
intercrops in between the rows. Inclusion of vegetables
like radish (Raphanus sativus L.) and fenugreek (Trigonella
foenum-graecum L.) as intercrop has been reported to
enhance the productivity and profitability per unit area in
winter maize (Zea mays L.) as compared to its sole
cropping (Singh and Kumar, 2002). The system of
intercropping not only improves the yield and returns but
also reduces the risk of complete crop failure as compared
to the sole cropping system (Rao and Singh, 1990).

Introduction
India has been recognized as a land of spices and at
present it is the world’s largest producer, consumer and
exporter of the seed spices. Coriander, fennel and ajwain
are major seed spices which are mainly cultivated in
Rajasthan, Gujarat, MP and Karnataka Gujarat ranks first
in area and production in fennel and in coriander and ajwain
production, Rajasthan occupy first position in our country.
The burgeoning population in the world is a big challenge
for future generation and now we are facing great challenge
of feeding teeming millions. In the present circumstance
it is not possible to increase production by bringing
additional area under cultivation. Therefore, there is urgent
need to enhancing productivity of system. The system
productivity can be increased by using available area
through vertical expansion of enterprises. The
intercropping system is a very important avenue in this
direction which aimed at increasing productivity per unit
area per unit time and insurance against total crop failure
under aberrant weather conditions (Mullick, et al.,1993).
Intercropping is an age-old practice and attracted worldwide
attention owing to yield advantage of the crops.
Intercropping is one of the most important techniques

Material and methods
The field experiment was conducted under AICRP
(Vegetable) at research farm of ICAR-NRCSS, Ajmer (Raj)
during two consecutive rabi season of 2011-12 and 201213. The soil of the experimental site was sandy loam with
a pH of 8.7 having 0.24 percent organic carbon and 78.0,
53.4, and 245.1 kg per ha available N, P2O5 and K2O per
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hectare, respectively. The experiment comprising of nine
treatments viz., pea + fennel, pea + ajwain, pea +
coriander, cabbage + fennel, cabbage + ajwain, cabbage
+ coriander, carrot +fennel, carrot +ajwain and carrot +
coriander) was laid in randomized block design with three
replications. Sowing of fennel using 10 kg seed of fennel
(Var. Ajmer Fennel-1), 4.0 kg seed of ajwain (Var. Ajmer
Ajwain-1) and 15.0 kg seed of coriander (Var. Ajmer
Coriander-1) was done at 50 cm row to row spacing. In
between the rows vegetable crops such as pea (Var-Arkel
), carrot (Var. Pusa Keasr) and cabbage (Var. F1-Hybrid)
were sown as per treatment. As per treatment
transplanting of 35 days old seedling was done in afternoon
on the same day. The carrot, pea and cabbage were
accommodated in between the rows of base crops,
keeping population of coriander fennel and ajwain (base
crop) as constant. In intercropping system 100 percent
recommended dose of fertilizer of bases crops viz fennel,
ajwain and coriander and 50 percent of intercrops viz.
cabbage, pea and carrot were applied. I/3 rd N and full
dose of P and K was applied at the time of sowing of
seed spices and vegetable crop and remaining 2/3rd N
was applied in two equal splits at 30 and 70 DAS. Second
split dose of fertilizer was applied after harvesting of
vegetable crops. The standard agronomic practices were
applied for raising healthy crop of coriander, ajwain, fennel
as well as carrot, cabbage and pea. Irrigation was applied
as per requirement of seed spices, which met the demand
of intercrops also. The yield of component crop was
estimated based on the marketable yield obtained per
meter square and converted into yield q/ha. Harvesting of
seed spices was done at maturity. The yield of seed spices
and vegetables were converted into fennel equivalent yield
as per prevailing rates in market and treatment evaluation
was done accordingly. Economic analysis of the different
treatment was done for drawing conclusion. Statistical
analysis was done as per procedure suggested by Panse
and Sukmate (1985).

all the vegetables with fennel might be due to initial slow
growth and erect growing habit which is enable sufficient
availability of sunlight, water and nutrients resulting in
higher photosynthates accumulation leading to higher
marketable yield. Mehta et. al. (2015) reported higher yield
of vegetables in intercropping of fennel with vegetable in
1:1 row ratio. Tiwari et al. (2002) reported depressing effect
on growth and performance of fennel when intercropped
with vegetable crop. Similarly, Nandekar et.al., (1995)
reported decrease in growth parameters of base crop with
intercropping.
Yield of seed spices
Grain yield of all the spices was significantly influenced
with different intercropping systems with vegetable crops
during both the years as well as in pool. Intercropping of
fennel with pea exhibited higher grain yield of fennel
followed by carrot. The grain yield of ajwain was obtained
highest in intercropping of ajwain with carrot. The
intercropping of coriander with cabbage in 1:1 row ratio
resulted higher grain yield of coriander over intercropping
with pea and carrot during both the years as well as in
pool (Table 1) The higher grain yield of fennel with
intercropping of pea might be due to supply of additional
nitrogen by nitrogen fixation in pea which supplemented
the additional nitrogen for fennel because nitrogen
requirement of fennel is higher compared to coriander and
ajwain. The higher grain yield of ajwain in intercropping
with carrot is on account of better compatibility in growth
behavior of ajwain and carrot compared to cabbage and
pea which helps in reduction of competition for space and
sunlight. Tiwari et al., (2002) reported similar results in
fennel when intercropped with vegetable crop. Nandekar
et al., (1995) also reported similar results.
System productivity
The critical examination of data (Table 1) reveals that
system productivity in terms of fennel equivalent yield
was significantly influenced with different intercropping
system. The higher fennel equivalent yield was exhibited
in intercropping of fennel with all vegetables in 1:1 row
ratio followed by intercropping of ajwain with vegetables.
Intercropping of coriander with vegetables resulted the
lowest fennel equivalent yield. Among all the intercropping
system, the highest system productivity in terms of fennel
equivalent yield was obtained in intercropping of fennel
with cabbage in 1:1 row ratio (Table-1). The higher fennel
equivalent in intercropping of fennel with different
vegetables is on account of higher vegetables yield due
to availability of higher vacant space which results very
less competition for solar radiation, water and nutrients.
Bhati (1992) reported higher fennel equivalent yield in

Results and discussion
Yield of vegetables
Marketable yield of all the vegetables was significantly
varied with different intercropping system with seed spices
during both the years as well as in pool. Intercropping of
all the vegetables with fennel in 1:1 row ratio exhibited
the higher vegetable yield of respective intercrops
compared with ajwain and coriander during both the year
as well as in pool. Examination of results further revealed
that among vegetables, cabbage exhibited higher
marketable yield over carrot and pea in intercropping with
fennel, ajwain and coriander (Table 1). The higher yield of
34

Table 1. Effect of intercropping of seed spices with vegetables on marketable yield of vegetable, grain yield of seed spices and fennel equivalent
yield during 2011-12,2012-13 and pooled.
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Selling price: Fennel-

60 kg–1, Ajwain-80 kg–1, Coriander- 50kg–1, Carrot- 10kg–1, Cabbage- 10kg–1, Pea- 20kg–1

Table 2. Effect of intercropping of seed spices with vegetables on gross return, net return and BCR during 2011-12, 2012-13 and pooled
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Fig.1. Effect of intercropping of seed spices and vegetables on vegetable yield, grain yield of spices and fennel
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Fig. 2. Effect of intercropping of seed spices and vegetables on gross return and net return in pool
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Fig.3. Effect of intercropping of seed spices and vegetables on BCR during 2011-12,2012-13 and in pool
intercropping as compared to sole crops. Similarly, Ahlawat
and Gangaiah (2010) also reported higher system
productivity in chickpea intercropped with linseed over
sole chickpea. The lowest fennel equivalent yield in
intercropping of peas with seed spices might be due to
creeping effect of pea vine on seed spices which put
hinderance for better growth of seed spices.
Economic analysis
Intercropping of seed spices with vegetable crops
significantly influenced gross return, net return and BCR.
Intercropping of fennel with all vegetable exhibited
significantly the higher gross return, net return and BCR
followed by intercropping of ajwain with vegetables in 1:1
row ratio. The lowest gross return, net return and BCR
was recorded in intercropping of coriander with all
vegetables. Among all the intercropping system, the
highest gross return, net return and BCR in inter cropping
of fennel with cabbage in 1:1 row ratio followed by
intercropping of ajwain with cabbage (Table 2). The highest
gross return, net return and BCR in intercropping of fennel
with cabbage in 1:1 row ratio is due to higher fennel
equivalent yield. These results are in conformity with those
reported by Mehta et.al. (2012) in fennel and Yadav and
Lal (2003) also reported that intercropping of fenugreek
with mustard resulted higher net return and BCR. Similarly,
Khurana, and Bhattia (1995) found that intercropping with

fennel increased net returns. Intercropping of fennel and
carrot in 1:1 ratio is better for realizing higher growth
yield and profit in fennel based intercropping system.
Higher net return in chickpea intercropped with linseed
over sole cropping was observed by Ahlawat and Gangaiah
(2010).
Thus, it is inferred that inter cropping of fennel with cabbage
in 1:1 row ratio is better for realizing higher fennel
equivalent yield,net return and BCR followed by
intercropping of cabbage with ajwain.
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