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ABSTRACT

Intercropping is a common practice which allows for better resource use efficiency, increases yield
stability as compared to monocropping. The present research work was conducted at Horticultural
Research Station, Mondouri, Faculty of Horticulture, Bidhan Chandra Krishi Viswavidyalaya, Nadia,
West Bengal, India from July-December, 2017. The experiment was laid out in Randomised Block
Design (RBD) with five treatments and four replications. The treatments were as follows: Ty
=cauliflower as monocrop, Ts=cauliflower intercropped with marigold, T,= cauliflower intercropped
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with Balsam, T3= marigold monocrop, T,= balsam monocrop. When cauliflower intercropped with
balsam (T,), cauliflower size and quality, balsam flower number and overall yield attributes were
significantly increased. Land resource was properly utilized. So, cauliflower intercropped with
balsam is the best treatment. This technique will help the marginal farmers for more profit.

Keywords: Monocropping; intercropping; cauliflower; balsam, marigold; yield.

1. INTRODUCTION

Intercropping is a common practice throughout
the world because it has better resource use
efficiency as compared to monocropping,
minimizes the risk of crop failure due to adverse
effects of pests, reduces soil erosion, increases
yield stability [1] and also cost effective [2,3].
Crops and cropping systems in the sub-tropical
zones of West Bengal are diverse due to large
agro-ecological and cultural diversity, which has
led to variable cropping patterns.

Cultivation of several plant species side by side
removes negative traits of a monoculture. This
kind of cultivation is pro-ecological; it supports
bio-diversity and is compliant with the rules of
balanced agriculture [4,5].

With the growing population pressure and the
need to produce diverse products from ever
shrinking land holdings, farmers of West Bengal
have been involved in intercropping of flowers
with different types of vegetables like cauliflower,
cabbage etc. Intercropping of a vegetable with
flowers would be more valuable because of the
advantage of increasing yield per unit area,
more income, and more land-use-efficiency.
Furthermore, two crops differing in height,
canopy, adaptation and growth habits grow
simultaneously with least competition [6]; better
use of land resources; possibility of better control
of weeds, pests and diseases [7,8]. The
intercropped species that differ in sowing and
harvesting times, and their maximum demands
on environmental resources, extend the duration
of resource use [9,10,11].

The aim of the present study was to assess the
yield stability, land-use, and profitability during
the months of September-October (beginning of
the festival season) as a means of sustainable
intensification of farming systems in the sub-
tropical zones of West Bengal. The specific
objectives were to compare the productivity of
marigold/ balsam/ cauliflower intercropping with
monocropping and to examine the competitive
interactions of balsam, marigold and cauliflower
as intercrops.

2. MATERIALS AND METHODS

The experiment was carried out at Horticultural
Research  Station, Mondouri, Faculty of
Horticulture, Bidhan Chandra Krishi
Viswavidyalaya, Nadia, West Bengal, India from
July-December, 2017. The soil of the
experimental site is sandy-loam in texture, acidic
in reaction with soil pH 6.6. The experiment was
laid out in Randomised Block Design (RBD) with
five treatments and four replications. The
treatments were as follows: T, =cauliflower as
monocrop, Ti=cauliflower intercropped with
marigold, T,= cauliflower intercropped with
Balsam, T;= marigold monocrop, T,= balsam
monocrop. Size of the individual plot was 9 m?.
Cauliflower was planted at a spacing of 50 x 50
cm during mid-July. Balsam and marigold were
planted with a spacing of 45x40 cm, during mid-

August. In plots where cauliflower was
intercropped with balsam and marigold planting
were done with quincunx system.

Recommended cultural practices were followed.
Ten plants were selected randomly from each
plot and tagged to record the observations. The
data regarding various characters were
statistically analysed according to the Fischer's
analysis of variance techniques as given by
Panse and Sukhatme [12].

3. RESULTS AND DISCUSSION

The represented data in Table 1 revealed that
balsam as monocrop (T,) and intercropped with
cauliflower (T,) showed a proper difference in
flowering aspects. Balsam flower weight (Fig. 1),
flower size (Fig. 2), number of flowers per plant
(Fig. 3) were maximum (1.16 g/flower, 5.65 cm,
766.45 flowers per plant respectively) in T, as
compared to T4. The observation is in conformity
with the result of Lithourgidis et al. [13]. The
resultant effect may be caused by reduced
competition between the crops due to the
growing habit of balsam taking advantage of the
peak resources. While in monocrop the plants
undergo in a competition among them due to
more density of planting in same area.
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Fig. 7. Effect curd diameter of cauliflower as

monocropping and intercropping with marigold

and balsam

An inquisition of data in Table 2 revealed that the
marigold monocropping (T;) and intercropping
with  cauliflower (T{) showed negligible
differences regarding flowering aspects i.e.
flower weight and flower size (Figs. 4 & 5) were
maximum (10.95 g/flower, 6.97 cm respectively)
in T3 as compared to T4. However, T, yielded
maximum (63.28) number of flowers per plants
(fig. 6) as compared to T;(46.28).

Maximum curd diameter (13.09 cm) and curd
weight (186.65 g) were showed (Table 3 and
Figs. 7, 8) in cauliflower monocropping (To) as
compared to cauliflower intercropped with
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Fig. 8. Effect on curd weight of cauliflower
as monocropping and intercropping with
marigold and balsam

marigold and balsam. The readings revealed that
cauliflower intercropped with balsam resulted
satisfactory curd diameter (11.69 cm) and curd
weight (165.0 g). Cauliflower intercropped with
marigold (T,) showed lowest curd diameter (8.83
cm) and weight (107.40 g). The result was in
accordance with Yildirim and Guvenc [14] in
cauliflower intercropped with lettuce, radish,
onion and snap bean as intercrop. Smaller curd
size and less curd weight in cauliflower
intercropped with marigold may be due to bushy
growth and heavy feeding root system of
marigold, created a reduced environment for
cauliflower.

Table 1. Effect on flowering parameters of balsam as monocropping and intercropping with

cauliflower
Treatment Flower weight (g/flower) Flower size (cm) Number of flowers /plant
T, 1.16 5.65 766.45
T, 1.14 5.56 506.50
Table 2. Effect on flowering parameters of marigold as monocropping and intercropping with
cauliflower
Treatment Flower weight (g/flower) Flower size (cm) Number of flowers /plant
T, 10.93 6.81 63.28
T3 10.95 6.97 46.28

Table 3. Effect on reproductive parameters of cauliflower as monocropping and intercropping
with marigold or balsam

Treatment Curd Diameter (cm) Curd weight (g)
To 13.09 186.65
T, 8.83 107.40
T, 11.69 165.00




The represented data in Table 4 revealed that
cauliflower intercropped with balsam (T,) showed
highest (1.66) land equivalent ratio (LER). The
monocrops gave lowest LER i.e. 1. The results
were in agreement with the findings of Verma et
al. [15] in rose-scented geranium (Pelargonium
graveolens L.) intercropped with vegetables
(cauliflower, cabbage and vegetable pea) and
Yildiim and Guvenc [14] in cauliflower
intercropped with lettuce, radish, onion and snap
bean as intercrop. The cauliflower intercropped
with balsam (T,) showed highest (3 828,393.80/
ha) value of yield per hector. The monocropping
of cauliflower (T4) exhibited the lowest value of
yield (X 373,080.00/ ha) per hector.

Table 4. Effect of monocropping and
intercropping of cauliflower with marigold or
balsam on LER and total value of yield/

hector (%)

Treatment LER Total value of

Yield/ha )
To 1 373,080.00
T, 1.29 714,478.80
Ts 1.66 828,393.80
T, 1 707,498.80
Ta 1 641,301.30
C.D.at5% 0.16 31,931.65
SEm * 0.05 10,249.51

The represented data in Table 5 revealed that
among the different treatments maximum
nitrogen (264.35 kg/ ha) and phosphorus content
(21.04 kg/ ha) were presented in monocropping
of cauliflower (Ty). The lowest nitrogen (215.53
kg/ ha) and phosphorus content (17.24 kg/ ha)
were presented in monocropping of marigold
(T3). Maximum potassium content (190.47 kg/
ha) was found in cauliflower intercropped with
marigold (To) and minimum (170.41 kg/ ha) in
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monocropping of marigold (T3). From the above
data it can be stated that monocropping of
marigold absorbed more major nutrients than the
other crops due to busy appearance and bigger
size flowers.

Table 5. NPK analysis of soil

Treatment N(kg/ha) P(kg/ha) K(kg/ha)
To 265.35 21.04 184.11
T4 236.33 18.06 190.47
T, 223.36 17.58 175.45
T3 215.53 17.24 170.41
Ty 247.52 19.21 180.58
CD.at5% 7.98 2.386 5.71
SEm # 2.56 0.766 1.83

The tabular representation (Table 6) and Fig. 9
showed that maximum leaf NPK percentage
(5.09%, 1.09% and 1.95% respectively) found in
monocropping of cauliflower (Ty) and minimum
(4.73%, 0.79% and 1.38% respectively) when
cauliflower intercropped with marigold (T,). So it
can be stated that in case of monocropping of
cauliffiower NPK intake was more, that's why
yield was highest in these plots.

The tabular representation (Table 7) and fig. 10
showed that maximum leaf NPK percentage
(4.75%, 0.90% and 2.82% respectively) found in
marigold leaves of T4. So it can be stated that in
case of marigold leaves NPK intake was more in
treatment T4, that's why yield was higher in these
plots.

Table 6. NPK analysis of Cauliflower leaf

Treatment N(%) P(%) K(%)
To 5.09 1.09 1.95
T4 4.73 0.79 1.38
T, 5.01 0.85 1.79
NPK content in Cauliflower leaf (%)
6
5 .
4 - mT0
3 -
mTl
2 .
T2
1+ |
. = N
N(%) P(%) K(%)

Fig. 9. NPK analysis of Cauliflower leaf
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Fig. 10. NPK analysis of Marigold leaf
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Fig. 11. NPK analysis of Balsam leaf

Table 7. NPK analysis of Marigold leaf

Treatment N(%) P(%) K(%)
T, 4.75 0.90 2.82
T3 443 0.84 2.60

The tabular representation (Table 8) and Fig. 11
showed that maximum leaf NPK percentage
(4.04%, 0.55% and 0.62% respectively) found in
balsam leaves of T,. So it can be stated that in
case of balsam leaves NPK intake was more in
treatment T,, that's why yield was higher in these
plots.

Table 8. NPK analysis of Balsam leaf

Treatment N(%) P(%) K(%)
T, 4.04 0.55 0.62
Ty 3.13 0.27 0.37

4. CONCLUSION

From the above study it can be concluded that
when cauliflower intercropped with balsam (T,),

cauliflower size and quality, balsam flower
number and overall yield attributes were
significantly increased. So, cauliflower
intercropped with balsam is the best treatment
because balsam has high demand as loose
flower during the months of September-October
(beginning of the festival season). Besides,
cauliflower as companion crop can add onto the
income of the growers. Ultimately farmers’
income will be increased.
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