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Abstract

The experiment was conducted at the experiment stations of Bangladesh
Agricultural Research Institute (BARI) at Joydebpur and Jamalpur during two
consecutive seasons of November 2010 to June 2012 to find out the appropriate
plant population of chili (var. Manikgonj local at Joydebpur and Jamalpur local
at Jamalpur ) for intercropping with sweet gourd (var. BARI Sweet gourd 2) for
higher productivity and economic return. The treatments were : T,= Sole sweet
gourd (2.0 m x 2.0 m), T,=Sole chili (50 cm x 40 cm), T;= Sweet gourd (100%)
+ chili (100%), T,= Sweet gourd (100%) + chili (60%), Ts= Sweet gourd
(100%) +chili (50%) and Te= Sweet gourd (100%) + Chili (40%). Averaged
over the years, fruit yield of sweet gourd was reduced significantly when
intercropping with more than 50% chili. Intercropping sweet gourd with chili
combination (100%) + chili (40%) gave the highest sweet gourd equivalent yield
(35.74 t/ha and 17.95 t/ha), gross return (Tk. 357400/ha and Tk. 179500/ha),
gross margin (Tk. 274346/ha and Tk.124600/ha) and benefit cost ratio (4.30 and
3.27), respectively at Joydebpur and Jamalpur. The maximum land equivalent
ratio (1.52 at Joydebpur and 1.56 at Jamalpur) was also obtained from sweet
gourd (100%) + chili (40%) intercropping system. The results revealed that
40% chili population (20,000/ha) might be optimum for intercropping with
sweet gourd (100%) for higher productivity and economic return.

Keywords: Sweet gourd, Chili, Intercropping systems.

Introduction

Intercropping is a traditional practice in Bangladesh. It increases total
productivity per unit area through maximum utilization of land, labour and
growth resources (Ahmed et al., 2006). Greater productivity in intercropping
system is commonly achieved by minimizing inter- specific competition and
maximizing complementary use of growth resources (Islam, 2002). Usually
plants differing in growth duration, height, rooting systems and nutrient
requirements are considered to grow together in intercropping systems (Reddy
and Willey, 1981). The important determinants in intercropping systems are the
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judicious choice of compatible crops with minimum inter-specific competition
(Santalla et al., 2001). Sweet gourd is a good source of vitamin and also used as
vegetable. Chili is being grown in Bangladesh as the most important spice crop.
Due to decreasing cultivable land, some farmer of south-west parts of
Bangladesh have been practicing sweet gourd chili intercropping system instead
of sole cropping. But the farmers do not follow proper ratio of component crops
especially for chili. Moreover, little information is available for planting
geometry of component crops. Hence, this experiment was undertaken to find out
the optimum plant population of chili for intercropping with sweet gourd for
higher productivity and return.

Materials and Method

A field experiment was conducted at the experiment stations of BARI at
Joydebpur ( AEZ 28) and Jamalpur ( AEZ 9) during the period from November
2010 to June, 2011 and November 2011 to June, 2012. Soil samples were
collected form experimental field form a depth of 0-20cm prior to application of
fertilizers. Results of soil analysis are presented in Table 1.The crops received
total rainfall of 327 and 310 mm at Joydebpur and 280 and 300 mm at Jamalpur
during crop growing period in 2010-2011 and 2011-2012, respectively. The
monthly mean maximum and minimum in temperature were 30.0°C and 17.9°C,
respectively during 2010-2011 while 29.1°C and 17.7°C, respectively in 2011-
2012 in Joydebpur. On the other hand, the monthly mean maximum and
minimum temperature were 28.5°C and 16.8°C respectively during 2010-2011
while 27.9°C and 15.9°C, respectively during 2011-2012 in Jamalpur. The
treatments were: T,= Sole sweet gourd (2.0 m x 2.0m), T,=Sole chili (50 cm x 40
cm), Ts= Sweet gourd (100%) + chili (100%), T,= Sweet gourd (100%) + chili
(60%), Ts= Sweet gourd (100%) +chili (50%) and Te= Sweet gourd (100%) +
chili (40%). The sweet gourd population was 2500 for 100% whereas chili were
50000, 30000, 25000 and 20000/ha for 100, 60, 50 and 40%, respectively. The
experiment was laid out in randomized complete block design with there
replications. The unit plot size was 4.0 m x 4.0 m. Fertilizer was applied at the
rate of 120-80-120-20-4 kg /ha NPKSZn for sole chili through urea, triple super
phosphate, muriate of potash, gypsum and zinc sulphate, respectively. In sole
sweet gourd and intercrop, fertilizers were applied at the rate of 80-36-100-24-2-
2 kg/ha NPKSZnB through urea, triple super phosphate, muriate of potash,
gypsum, zinc sulphate and boric acid, respectively .Cowdung @ 10 t/ha was
applied as a blanket dose during final land preparation. Fifty per cent of nitrogen
and all other fertilizers for sole chili were applied at the time of final land
preparation and rest amount of nitrogen was applied at 25, 50 and 70 days after
planting (DAP). On the other hand, full amount of all fertilizers except nitrogen
were applied in pit 7 days prior to seed sowing for sole sweet gourd and
intercrop. In sweet gourd, nitrogen was applied as ring method at 30 and 50 days
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after planting followed by irrigation. At Jodebpur, one seedling of sweet gourd
(var: BARI Mistikumra 2) was planted in each pit and 30 days old seedling of
chili ( Manikgonj local) were planted in the field on 23 November, 2010 and
2011. At Jamalpur, 15 days old seedling, of sweet gourd (var: BARI Misti kumra
2) and 30 days age seedling of chili (var: Jamalpur local) were planted in the
field on 15 November, 2010 and 2011. Intercultural operations like watering,
weeding, spraying of insecticides and fungicides were done as and when
required. Fruit yield was calculated for sweet gourd and chili in ton per hectare
considering the whole plot as harvest area. Ten plants of chili from each plot
were selected randomly to collect data on yield components. Collected data were
analyzed statistically with the help of MSTATC programme and mean separation
was done as per Least Significant Difference (LSD) test at 5% level of
significance. Benefit cost analysis was performed considering the prevailing
price of sweet gourd and green chili at the harvesting period in the local market
(Reddy and Reddi, 1992). Sweet gourd equivalent yield (SGEY) was also
calculated following the formula of Bandypadhyay (1984). Land equivalent ratio
(LER) was calculated following the formula of Shaner et al. (1982).

Table 1. Physical and chemical properties of experimental soils of two locations.

Exchangea | Availa-

Locations | Series te?(i)lljlre pH OO/M Jo:;u ﬁzlalla:gll;e ble K (meq| bleS
(%) [N ()| Pt M) 1460 ¢ soil) | (ug mI)
Joydebpur Chhiata Siltyclay 6.1 0.88 0.053 10 0.10 12
loam
Jamalpur  Sonatola Siltyloam 5.9 1.03 0.07 15 0.25 15
Critical - - - - - 14 0.20 14
levels

Results and Discussion

Results obtained for the two years were almost similar and therefore pooled
analysis was done.

Yield and yield component of Chili

Number of fruitts/ plant, fruit weight /plant and fruit yield/ha of chili were
significantly affected by the sweet gourd + chili intercropping systems except
plant population/m? in both the locations (Table 2). The highest number of
fruit/plant was obtained from Tg treatment (227.29 at Joydbpur and 205.60 at
Jamalpur) which was at par with Ts (208.29) at Joydebpur but significantly
differed at Jamalpur. The lowest number of fruit/plant was obtained from T,
treatment (172.57 at Joydebpur and 98.25 at Jamalpur) followed by T, (184.17 at
Joydebpur and 106.45 at Jalmalpur) treatment. The maximum fruit weight/plant
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was obtained from Tg treatment (364.00 g at Joydebpur and 294.20 at Jamalpur)
and the lowest from T3 (216.03 at Joydebpur and 179.35 at Jamalpur) treatment.
Yield of chili varied from 6.16 to 9.68 t/ha at Joydebpur and 2.46 to 4.30 t/ha at
Jamalpur due to execution of different treatments. The differences in yield
between two locations might be attributed to the difference in climatic factors.
Significantly the highest fruit yield (9.68 t/ha at Joydebpur and 4.30 t/ha at
Jamalpur) of chili was observed in T, treatment (Sole chili) and the lowest from
Te (6.16 t/ha at Joydebpur and 2.46 t/ha at Jamalpur) treatment. Fruit yield of
chili was higher in sole plot (T,) in both the locations might be due to higher
plant population. Quayyum and Maniruzzaman (1995), Islam et al. (2006) and
Santalla et al. (2001) also reported that seed yield was higher in monoculture as
compared to their corresponding intercropped yield. Variation in fruit yield/ha of
chili might be influenced by the plant population in the intercropping systems.
Fruit yield increased with the increase of plant population.

Yield and yield component of Sweet gourd

Number of fruit/plant, fruit weight/plant and fruit yield/ha of sweet gourd were
significantly affected by the treatments in both the locations except plant
population/ha (Table 3). The plant population of sweet gourd remain same per
plot (2500/ha) with spacing (2m x 2m). The highest number of fruit/plant (5.88 at
Joydebpur) was obtained from T, (Sole sweet gourd) treatment but at Jamalpur,
treatment T, and T, were identical. The lowest number of fruit/plant was found in
T, (4.09) followed by Ts (4.17) at Joydebpur whereas lower fruit/plant in T; at
Jamalpur. Single fruit weight did not differed significantly but some
intercropping showed higher fruit weight in both the locations. The highest fruit
yield (25.36 t/ha) was obtained from T, treatment and it was statistically at par
with Tg (23.42 t/ha) treatment at Joydebpur. While T, treatment showed higher
fruit yield but at par with Tsand T, treatments at Jamalpur. The lowest fruit yield
was observed in T3 treatment in both the locations (17.52 t/ha at Joydebpur and
10.66 t/ha at Jamalpur). Fruit yield of sweet gourd at Jamalpur was lower
possibly due to the low temperature in the month of December (max. 24° C and
min.12° C ) and January( max. 20° C and min.8°C) immediately after planting of
the crops. The temperature in the month of December (max. 26° C and min. 14°
C) and January (max. 22° C and min. 9° C) in Joydebpur after planting of sweet
gourd seedling. Low temperature affected seriously the vegetative growth of the
seedlings which in turn drastically reduced the fruit yield of sweet gourd. Among
the intercropped treatments, Ty (Sweet gourd 100% + chili 40%) treatment
produced higher fruit yield of sweet gourd might be due to lower plant
population of chili and less competition of different growth resources.
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Relative yield

Sweet gourd relative yield was slightly different and ranged from 0.69 to 0.93 at
Joydebpur and 0.78 to 0.98 at Jamalpur among the intercropping situations due to
equal population of sweet gourd in all the intercropping plots. The yield of sweet
gourd in intercropped situation was reduced by 7 to 31% at Joydebpur and 2 to
22% at Jamalpur (Table 4). Chili relative yield varied from 0.59 to 0.74 at
Joydebpur and 0.58 to 0.76 at Jamalpur among the intercropping treatments due
to different plant population of chili. Maximum yield (41%) rreduction was
noticed in Tg treatment and minimum in T; treatment (36%).The yield reduction
varied from 26 to 41% at Joydebpur and 24 to 42% at Jamalpur in intercropped
situation (Table 4).

Land equivalent ratio

The land equivalent ratio (LER) value is more than one (1.00) indicates yield
advantage of intercropping. LER values in the intercrops range from 1.39 to 1.52
at Joydebpur and 1.46 to 1.56 at Jamalpur which indicated 39-52% and 46-56%
yield advantage at Joydebpur and Jamalpur, respectively due to intercropping
(Table 4). The highest LER value (1.52 at Joydebpur and 1.56 at Jamalpur) was
noted in Tg (sweet gourd 100% + chili 40%) treatment possible due to maximum
complementary use of different growth resources in sweet gourd + chili
intercropping systems. LER value of 1.52 and 1.56 indicating productivity of
intercropping 52 and 56% more land by growing sweet gourd and chili as
intercropped at Joydebpur and Jamalpur, respectively. It also express that by
intercropping sweet gourd with chili, a farmer can produce 23.42 ton sweet gourd
and 6.16 ton chili at Joydebpur and 13.40 ton sweet gourd and 2.46 ton chili at
Jamalpur from one hectare of land instead of growing sole crop. The results are
in agreement with the findings of Karim et al. (1990) and Quayyum and
Maniruzzaman (1995).

Sweet gourd equivalent yield (SGEY)

The sweet gourd equivalent yield was influenced in response to their different
planting systems (Table 4). The maximum sweet gourd equivalent yield (35.74
t/ha at Joydebpur and 17.95 t/ha at Jamalpur) was obtained from Tg treatment
followed by Ts (33.89 t/ha at Joydebpur and 17.87 t/ha at Jamalpur) treatment. It
was noted that higher sweet gourd equivalent yield was recorded in the
intercropped treatments than the both sole crop. SGEY in treatment Ts (Sweet
gourd 100% + chili 40%) was 40.93% higher at Joydebpur and 31.12% at
Jamalpur over the sole sweet gourd. Similar results were recorded by Pandita et
al, (1998), Sarker (1999) and Patra et al. (2000) in different intercropping
systems.
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Cost benefit analysis

The highest gross return (Tk. 357400/ha at Joydebpur and Tk. 179500/ha at
Jamalpur), gross margin (Tk 274346/ha at Joydebpur and Tk. 124600 at
Jamalpur) and benefit cost ratio (4.30 at Joydebpur and 3.27 at Jamalpur) were
found in Tg treatment (sweet gourd 100% + chili 40%). Sole crop of chili gave
the lowest gross return (Tk. 193600/ha at Joydebpur and Tk. 7900/ha at
Jamalpur), gross margin (Tk 104402/ha at Joydebpur and Tk. 17578/ha at
Jamalpur), and benefit cost ratio (2.17 at Joydebpur and 1.28 at Jamalpur)( Table
5). Cost of cultivation was increased in sole chili and in different intercrops
probably due to involvement of more labour for transplanting of chili seedling.
Thus the highest cost (Tk. 95084/ha at Joydebpur and Tk.68580/ha at Jamalpur)
was involved in T, treatment (sweet gourd 100% + chili 100%) and the lowest
(TK. 71034/ha at Joydebpur and Tk.45390/ha at Jamalpur) in T, (sole sweet
gourd) treatment.

Conclusion

The results of two locations reveled that the optimum plant population (20000
/ha) of chili might be 40% for intercropping with sweet gourd (100%) for
obtaining higher productivity and economic return.
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