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Abstract

The experiment was conducted at the research field of Agronomy
Division, Bangladesh Agricultural Research Institute (BARI), Joydebpur,
Gazipur during rabi seasons of 2014-15 and 2015-16 to find out the
suitable planting arrangement of squash (var. Bulam House) with maize
(var. BARI Hybrid maize-9) as intercropping for higher productivity and
economic return. Seven treatment combinations viz. maize normal plating
(75 cm X 25 cm), maize normal plating (75 cm X 25 cm) (100%) + 1
row squash (Plant to Plant 80 cm) (116%), maize paired row (37.5 cm
X 150 cm X 37.5 cm) (100%) + 1 row squash (Plant to Plant 80 cm)
(50%), maize paired row (100%) + 1 row squash (Plant to Plant 100
cm) (40%), maize paired row (100%) + 2 rows squash (Plant to Plant
80 cm) (100%), maize paired row (100%) + 2 rows squash (80%) (Plant
to Plant 100 cm) and sole Squash (100 cm Y 80 cm) were tested.
Results showed that the highest grain yield of maize (9.47 t hal in
2014-15 and 9.24 t ha'! in 2015-16) and squash vield (28.19 t ha! in
2014-15 and 25.02 t ha! in 2015-16) were recorded in sole crop,
respectively. Maximum mean maize equivalent vield (19.39 t hal) was
recorded in maize paired row (100%) + 2 row squash (Plant to Plant 80
cm) (100%) combination in both the year. The highest gross return (Tk.
2,93,850 hal), gross margin (Tk. 1,92,450 ha!) and BCR (2.95) were
also obtained from the same combinations. Two years’ results revealed
that maize paired row + 2 rows squash (Plant to Plant 80 cm)
combination could be suitable for higher productivity and economic return.

Introduction

Bangladesh is a small country but food demand is higher due to high rate of
plant population. In order to produce more food within a limited area, one of
the most important options is to increase the cropping intensity through
intercropping which was higher productivity per unit area of land (Ahmed et al,
2013). Intercropping is one of the cropping strategies that have been recognized
to improve the food security situation and higher incomes for the farmers
(Mahfuza, 2012). It also helps to reduce weed populations, insect and pest
infestation and risk of complete crop failure (Islam et al, 2013). Intercropping is
a traditional practice in Bangladesh but the important determinants in
intercropping systems are the judicious choice of compatible crops with minimum
inter-specific competition, suitable planting system or proportion of component
crops (Islam et al, 2004). Production of vegetables grown under intercropping
depends on the component of crops selected as well as row arrangements (Lewis
et al, 2003). Maize is an important cereal crop and squash is also very
promising vegetable. There is a scope to grow maize and squash as intercrop. In
maize-squash intercropping system generally maximum vield of maize and bonus
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vield of squash is desired. Spatial arrangement, like sowing of maize in paired
may allow more light to underneath squash for its better growth and productivity
(Shivay et al, 1999). Moreover, higher density of squash may be accommodated
in wider space in between paired rows of maize (Islam, 2002). However,
information  relating spatial arrangement of maize in accordance with
accommodation of different densities of squash intercropping system is scarce
under Bangladesh condition. So, this experiment was undertaken to find out
suitable planting arrangement of squash intercrop with maize for getting higher
productivity and economic return.

Materials and Methods

The experiment was conducted at the research field of Agronomy Division,
Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur during rabi
seasons of 2014-15 and 2015-2016. The treatments were T;: Maize normal
plating (75 cm x 25 cm), T, Maize normal plating (100%) + 1lrow squash
(Plant to Plant 80 cm) (116%), T;: Maize paired row 37.5 cm /150 cm/ 37.5
cm (100%) + 1 row squash (Plant to Plant 80 cm) (50%), T,: Maize paired row
(100%) + 1row squash (Plant to Plant 100 cm) (40%), Ts: Maize paired row
(100%) + 2 rows squash (Plant to Plant 80 cm) (100%), T,: Maize paired row
(100%) + 2 rows squash (80%) and T;: Sole Squash (100 cm x 80 cm). The
experiment was laid out in randomized complete block (RCB) design with 3
replications. The unit plot size was 4 m x 4.5 m. Maize var. BARI Hybrid
maize-9 and squash (var. Bulam House) were used as test crop. Seeds of both
crops were sown on 24 November, 2014 and 20 November, 2015. Fertilizers
were applied at the rate of 250-120-120-40-5 kg ha' NPKSZn + 10 t cowdung
ha! for sole maize and intercrop treatments. Half N and all other fertilizer was
applied as basal. Remaining N was applied at 15 and 35 days after sowing
(DAS) in two equal splits. Additional 40 kg ha! N was applied in intercropping
treatment. In sole squash the crop was fertilized at the rate of 80-35-75-20-4-2
kg ha®! NPKSZnB + 20 t cowdung ha!l. Chemical fertilizers were used in the
form of urea, triple super phosphate, muriate of potash, gypsum, zinc sulphate
and boric acid. Intercultural operations like watering, weeding and pest control
were done as and when required. Squash was harvested during 21 January to
24 February in 2015 and 20 January to 16 February in 2016. Maize was
harvested on 22 April in 2015 and 25 April in 2016. Yield components of
both crops were taken from randomly selected 5 plants from each plot. Yields
of both the crops were taken from whole plot. Land equivalent ratio (LER)
values were computed from the vyield data of the crops according to Willey
(1985). Collected data of twocrops were analyzed statistically and the means were
adjudged using Least Significant Difference (LSD) test at 5% level. Benefit-cost
analysis was also done.

Maize equivalent yields were computed by converting vield of intercrops on the
basis of prevailing market price of the individuals by using the formula of
Bandyopadhaya (1984).

Yis.Ps.
Maize equivalent vield (MEY) (kg hal) = Yim+P—
m

Where, Yim = Maize vield (kg ha) in intercropping.
Yis. = Squash vield (kg ha') in intercropping
Pm = Price of Maize (Tk kg?)
Ps. = Price of Squash (Tk kg?)
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Results and Discussion

Performance of maize

Single cob weight, 1000- grain weight and grain vield ha® of maize were
significantly affected when grown in association with squash under different
treatment combinations (Table -1). Higher single cob weight (251.27 gm in
2014-15 and 258.2 gm in 2015-16) was observed in sole maize followed by
MPR + 1 row squash (40 %) and the lowest (181.27 gm in 2014-15 and
208.7 gm in 2015-16) in MNP (100%) + 1 row squash (116%) treatment
combination. Similar trend was observed in 1000-seed weight in both years. The
value of these parameters was reduced with increasing in squash population. The
lower value of those parameters might be due to increased plant population as
well as more inter specific competition. The highest grain yield (9.47 t ha' in
2014-15 and 9.24 t ha' in 2015-16) was obtained from sole maize might be
due to higher single cob weight and 1000-grain weight. Similar results were also
reported by Uddin et al, 2009. Among the intercropped combinations, the
maximum grain vield (9.01 t ha® in 2014-15 and 8.3 t ha! gm in 2015-16) of
maize was recorded when it was grown as paired row (100%) + 1 row squash
(40%) due to less inter specific competition. The lowest grain vield (7.27 t ha'
in 2014-15 and 7.5 t ha! in 2015-16) was obtained from maize normal
planting (100%) + 1 row squash (Plant to Plant 80 cm) (116%) due to increased
plant population of squash that resulted lower single cob weight and 1000 -
grain weight.

Table 1. Grain vyield and vyield components of maize in maize squash
intercropping system during 2014-15 and 2015-16

Treatments Single cob wt 1000- grain wt Grain vyield
(gm) (gm) (t ha)
2014- 2015- 2014- 2015- 2014- 2015-
15 16 15 16 15 16
Maize normal planting 251.27 258.2 32955 352.2 9.47 9.24

(75 cm x 25 cm)

Maize normal planting (100%) + 181.27 208.7 263.56 310.53 7.27 7.5
1 row squash (Pl. to PL. 80

cm (116%)

Maize paired row (100%) + 1 226.8 248.3 300.67 342.6 8.82 8.02
row squash (Pl. to Pl. 80 cm)

(50%)

Maize paired row (100%) + 1 236.67 252.88 305.46 342.8 9.01 8.3
row squash (Pl. to Pl. 1 m)

(40%)

Maize paired row (100%) + 2 186.4 213.65 284.1 3124 8.00 7.67
rows squash (Pl. to Pl. 80 cm)

(100%)

Maize paired row (100%) + 2 206.2 235.75 303.37 332.6 8.38 8.2
rows squash (80%)
Sole Squash (1 m x 80 cm) - - -
LSD o5 59.13 24.47 44.6 25.32 2.14 0.89
CV (%) 16.09 5.69 8.12 4.2 13.89 5.96

Performance of squash:

Fruit number plant!, fruit weight plant?, and fruit vield of squash were
significantly influenced under different intercropping system in both the vyears
(Table 2). The highest fruit plant! (3.66 in 2014-15 and 3.16 in 2015-16) and
weight of fruit plant® (3.92 kg in 2014-15 and 3.43 kg in 2015-16) were
recorded from sole squash. In case of intercropping system, the highest number
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of fruit plant® (2.88 in 2014-15 and 2.63 in 2015-16) and weight of fruit plant
1 (3.21 kg in 2014-15 and 2.96 kg in 2015-16) were obtained when 40%
squash was sown and the lowest values when 116% squash with maize. It might
be due to competition for resources. Single fruit weight was significantly affected
by intercropping system in 2015-16 but not in 2014-15. The highest single fruit
weight was found in sole plot. Among intercropping system the highest fruit
weight was obtained from MPR+ 1 row squash (40%) combination. Sole squash
showed highest fruit weight /plant. The highest fruit yield (28.19 t ha! in 2014-
15 and 25.02 t ha! in 2015-16) was found in sole squash. There was trend to
decrease fruit vield in both normal and paired row situation as intercrop. The
lowest yield (11.73 t ha! in 2014-15 and 8.26 t ha! in 2015-16) was obtained
when 40% squash was sown with maize. Significant vield differences in different
intercropping systems mainly attributed to the differences in plant population.
Increasing the density of squash plants significantly increased the vield of
intercropped squash compared to that obtained from intercropped with low
density of squash populations. In intercropping situation the highest squash yield
(19.39 t ha! in 2014-15 and 14.76 t ha'! in 2015-16) was obtained in Maize
paired row (100%) + 2 rows squash (Plant to Plant 80 cm) (100%) treatment.

Table 2. Fruit vield and vyield components of squash in maize squash
intercropping system during 2014-15 and 2015- 16

Treatments Fruit plant! Single fruit wt. Fruit wt. Fruit vield
(no.) (kg) plant? (kg) t hal)
2014- 2015- 2014- 2015- 2014- 2015- 2014- 2015-
15 16 15 16 15 16 15 16
Maize normal planting (75 - - - - - - - -
cm x 25 cm)
Maize normal planting 222 213 112 117 217 191 1517 10.35
(100%) + 1 row squash
(PL. to PL. 80 cm) (116%)
Maize paired row (100%) + 2.44 2.4 1.16 134 267 273 1346 9.68
1 row squash (Pl. to PL
80 cm) (50%)
Maize paired row (100%) + 2.88 2.63 1.2 144 321 296 11.73 8.26
1 row squash (Pl. to Pl 1
m) (40%)
Maize paired row (100%) + 2.3 2.3 1.1 124 224 2.13 19.39 14.76
2 rows squash (Pl. to PL
80 cm) (100%)
Maize paired row (100%) + 2.33 236 1.14 126 23 253 17.61 10.95
2 rows squash (80%)

Sole Squash (1 m x 80 366 316 126 1.70 392 343 28.19 25.02
cm)

LSDy. 05 049 0.37 NS 0.16 068 068 509 2.00
CV (%) 10.30 9.09 587 6.24 1358 0.315 16.21 861

NS = Not significant; Pl = Plant

Intercrop efficiency

Maize equivalent yield (MEY), land equivalent ratio (LER) and benefit cost analysis
of maize squash intercropping are presented in Table 3. Maize equivalent yield
was influenced by different intercropping systems. It was noted that all the
intercropping systems gave higher maize equivalent vields than that of sole maize
vield. Maize equivalent vields (4.97-19.39 t hal) in all intercropping systems were
higher than sole maize (9.35 t ha?) indicating higher productivity of intercropping
systems. Similar results were mentioned by Alom ef al (2013). Among
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intercropping systems, maximum MEY (19.39 t ha') was recorded in maize
paired row (100%) + 2 rows squash (100%) combination. Higher MEY in this
combination might be contributed by combined effect of both the components.
LER (1.47) also higher in Maize paired row (100%) + 2 rows squash (Plant to
Plant 80 cm) (100%) treatment combination indicating 47% higher land use
efficiency. The higher LER might be due to better utilization of growth resources.
The results are in agreement with the findings of Seran and Brintha (2009). The
highest gross return Tk. 2,93,850 ha!, gross margin

Tk. 1,92,450 ha! and BCR 2.95 were obtained from maize paired row (100%)
+ 2 rows squash (100%). This result is in agreement with the finding of Islam
et al (2013). Gross margin was higher under intercropping systems than that of
sole cropping systems. Many investigators also reported higher gross margin in
intercropping system than sole crop (Razzaque et al, 2007 and Alom et al,
2008). The cost of cultivation was much higher under all intercropping
systems than sole maize This was mainly due to more expenditure in extra
labour required for sowing, harvesting, and intercultural operation of two crops.
Monetary advantages were also obtained by Bandyopadhyay (1984) from intercrop
combinations of different crops.

Table 3. Maize equivalent vield (MEY), land equivalent ratio (LER) and economic
analysis of maize-squash inter cropping systems (Average of two years)

Treatments Maize LER Gross Cost of Gross BCR
equivalen return  production margin
t yield (Tk ha') (Tk ha') (Tk ha')
t hal)
Maize normal planting 9.35 1.00 140325 69000 71325 2.03
(75 cm x 25 cm)
Maize normal planting 15.89 1.26 238350 99500 140350 2.39

(100%) + 1row squash (PL
to Pl. 80 cm) (116%)

Maize paired row (100%) 16.13 1.33 241950 82500 159450 2.93
+ 1 row squash (Pl. to Pl

80 cm) (50%)

Maize paired row (100%) 14.97 1.29 229800 79600 150200 2.89
+ 1 row squash (Pl. to Pl

1 m) (40%)

Maize paired row (100%) 19.39 1.47 290850 98400 192450 2.95

+ 2 rows squash (Pl. to
Pl. 80 cm) (100%)

Maize paired row (100%) 17.80 1.42 267000 94700 172300 2.81
+ 2 rows squash (80%)

Sole Squash (1 m x 80 17.73 1.00 266025 92000 174025 2.88
cm)

Market price: (Tk kg'): Maize= 15, Squash= 10

Conclusion

Two vyears results revealed that squash grown as intercrop with maize is more
profitable one than sole maize. So, maize paired row 37.5 cm/ 150 cm/ 37.5
cm (100%) + 2 rows squash (Plant to Plant 80 cm) (100%) combination could
be suitable for higher productivity and economic return.
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