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Abstract

An experiment was conducted at the Agronomy research field of Bangladesh Agricultural
Research Institute (BARI), Joydebpur, Gazipur and at Regional Agricultural Research
Station, Burirhat, Rangpur during Rabi season of 2013-14 and 2014-15 to find out optimum
sowing date of sweet corn in potato + sweet corn intercropping system for getting maximum
yield and economic return. Six treatments viz., simultaneous sowing of potato and sweet
corn, sweet corn sown at 10 days after potato planting (DAPP), sweet corn sown 20 DAPP,
sweet corn sown 30 DAPP, sole potato and sole sweet corn were tested in this study. Sweet
corn sown at 20 DPP produced the highest potato equivalent yield (Joydebpur: 41.41 t hatin
2013-14 and 42.22 t ha' in 2014-15 and Rangpur: 42.29 t ha* in 2013-14 and 42.52 t ha' in
2014-15). The highest gross return at Joydebpur Tk. 431050 ha® and at Rangpur Tk. 436248
ha, gross margin at Joydebpur Tk. 286805 ha* and at Rangpur Tk. 271985 ha* and benefit
cost ratio at Joydebpur 2.99 and at Rangpur 3.01 were observed over the years in the same
treatment. In this treatment, tuber yield was reduced 3.4-4.1% in Joydebpur and 7.8-8.4% in
Rangpur due to intercropping. The result indicated that sweet corn sown 20 DAPP might be
suitable intercrop combination for getting maximum yield and economic return.

I ntroduction

Population in Bangladesh is increasing at an alarming rate that demands more food. Intercropping
system is one of the important approaches of cropping systems by which production can be increased
substantially. Intercropping system becomes productive and economic only when it is done properly
by selecting compatible crops (Santalla et al., 2001), by shifting the period of peak demand for growth
resources through changing the time of sowing of the component crops (Santalla et al., 1999). Potato
(Solanum tuberosum L.) is the third important vegetable crop in Bangladesh in respect of area and
production (FAO, 2008). The area under potato is increasing rapidly and the farmers are gradually
adopting it as a cash crop. Sweet corn is a unique crop because of its versatile use and low cost per
unit production. It is a good source of vitamin C and vitamin A (Chrispher et al., 1996) in the human
diet either as a fresh or processed product. In addition, sweet corn plants can be used as a green forage
crop. The climatic condition in Bangladesh is suitable for corn cultivation round the year. But there is
a problem in increasing area under sweet corn in the country as it has to compete with a number of
crops particularly in the dry season (Rabi season). However, the area and production of sweet corn
can be increased if it isincluded as an intercrop with potato. Sowing of component crops at different
times is an important agronomic approach in intercropping systems for increasing total productivity.
But appropriate sowing time of sweet corn as intercropped with potato has not been extensively
studied in Bangladesh. Hence, to find out suitable sowing date of sweet corn as intercropped with
potato, this experiment was undertaken for getting maximum yield and economic return.

Materials and Methods
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The experiment was conducted at the Agronomy Research field of Bangladesh Agricultural Research
Institute (BARI), Joydebpur, Gazipur and Regional Agricultural Research Station, Burirhat, Rangpur
during Rabi season of 2013-14 and 2014-15. Six treatments viz., simultaneous sowing of potato and
sweet corn, sweet corn sown at 10 days after potato planting (DAPP), sweet corn sown at 20 DAPP,
sweet corn sown at 30 DAPP, sole potato and sole sweet corn were tested. The experiment was laid
out in randomized complete block design with three replications. The unit plot size was 6.0 m x 5.0
m. The potato var. BARI Alu-7 (Diamant) and sweet corn var. BARI Sweet corn-1 was used. Potato
in all the treatments was planted on 24 November 2013 and 17 November 2014 at Joydebpur and on
20 November 2013 and 17 November 2014 at Burirhat. Sweet corn was sown according to the
treatments. Sole sweet corn was sown on the date of potato planting. Potato was planted with 60 cm x
25 cm spacing in sole and 75 cm x 20 cm spacing in intercrop situation. Sweet corn was sown with 75
cm x 20 cm spacing both in sole and intercrop situation. In intercrop treatments, one row of sweet
corn was accommodated in between two rows of potato. For sole potato and sole sweet corn fertilizers
were applled @ N1go Pao K1g0 Sp0Zng B2 and N160 Pso K100 Sa0Zn4 B, kg hal, respectlvely (FRG, 2012)
For intercrop fertilizers were applied @ Nayo Prs K170 Sso Zns B, kg ha. The source of N, P, K, S, Zn
and B was urea, TSP, MoP, gypsum, zinc sulphate and boric acid, respectively. In case of sole potato,
half amount of urea and MoP and the whole amount of TSP, gypsum, zinc sulphate and boric acid
were applied at the time of final land preparation. Remaining 1/2 amount of urea and MoP were
applied at 30 days after sowing (DAS). For sole sweet corn, one-third of urea and whole amount of
other fertilizers were applied at the time of final land preparation. Remaining 2/3 amount of urea was
applied in two equal splits as side dressing at 30 and 55 days after sowing (DAS). In case of intercrop,
one- third urea and of all other fertilizers were applied as basal. One-third urea and rest of all other
fertilizers were side dressed at 30 DAP of potato and rest of urea was side dressed just after potato
harvest followed by irrigation. Irrigation and other intercultural operations were done as and when
required. Fungicide (Dithane M-45) was sprayed at every 10-day intervals beginning from 25 to 70
DAP for preventing disease of potato. All data were taken at harvesting. Potato was harvested at 90
DAP at both the location yearwise. Sweet corn was harvested at 115-120 DAS in both locations. Light
availability was measured by PAR Ceptometer (Model — LP-80, Accu PAR, Decagon, USA).
Economic analysis was also done. Potato equivalent yield was computed based on prevailing market
price of both the crops by the following formula of Bandyopadhyay (1984) as given below:

Potato equivalent yield = Yip + (Yisc x Psc)/Pp
Where, Yip = Yield of intercrop potato, Yisc = Yield of intercrop sweet corn,
Pp = Market price of potato and Psc = Market price of sweet corn.

Results and Discussion

Light availability

Irrespective of treatments, availability of light on potato canopy was almost 100% at earlier growth
stage of potato i.e. 30 DAPP and it decreased with the increase of shade produced by sweet corn.
Among treatments, light availability on potato canopy was more in thetreatment where sweet corn
was sown 30 DAPP throughout growing period and minimum in treatment where potato and sweet
corn was planted on same date. It indicated that light availability on potato canopy throughout the
crop period, increased with the delay sowing of sweet corn compared to simultaneous sowing

(Fig.1).
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Fig. 1. Light availability on potato plant in potato + sweet corn intercropping at Joydebpur

Effect on tuber yield and yield components of potato

Yield and yield components of potato were significantly affected in potato/sweet corn intercropping
systems in both locations (Table 1 & 2). The highest number of tubers/hill of potato was observed
where sweet corn sown at 30 DAPP followed by sole potato and sweet corn sown 20 DAPP and the
lowest in potato and sweet corn sown simultaneously at Joydebpur location. Similar trend was
observed in tuber weight/hill. But at Rangpur, significantly the highest number of tuber/hill and
weight of tuber hill"* were recorded in sole potato. These parameters were reduced with earlier
planting of sweet corn in between two potato rows in both locations and years. The lower values of
those parameters might be due to the shading effect of sweet corn plants as well as inter specific
competition. At Joydebpur, the results indicated that potato yield was higher than sole potato when
sweet corn sown 30 days after potato planting followed by sole potato in both the years (25.00 t ha in
2013-14 and 26.31 t ha'in 2014-15). It might be for lower temperature due to shading during later
growth stage of potato which favoured tuber bulging for longer period and ultimately increased tuber
yield when sweet corn sown 30 days after potato planting. Kuruppuarachchi (1990) also observed
similar results in potato + maize intercropping. He reported that higher tuber yield was recorded
where corn sown 14 days after potato planting. On the contrary, the highest tuber yield (28.84 t ha™
and 29.25 t ha* in 2013-14 and 2014-15, respectively) was observed in sole potato at Rangpur. Tuber
yield in sole potato was statistically identical with the treatment where sweet corn sown 30 days after
potato planting in 2014-15. Corn sown simultaneously with potato gave the lowest tuber yield was
observed in both locations. It might be due to less availability of light on potato canopy during tuber
bulging period which reduced tuber yield (Fig.1). Tuber yield in different treatments were attributed
to the cumulative effect of yield components viz., number of stemg/hill, number of tuber hill™ and
tuber weight hill™.

Table 1. Yield and yield components of potato in potato + sweet corn intercropping under different
sowing date of sweet corn in Rabi season at Joydebpur

Sweet corn Tubers hill* Tuber wt. hil ™l Tuber yield Yield
planting (no.) (9) (thal) increase/decrease
(days after over sole potato (%)

potato)
2013-14 | 2014-15 | 2013-14 | 2014-15 | 2013-14 | 2014-15 | 2013-14 | 2014-15

Sametime 7.0 85 363.12 409.20 19.32 20.01 -218 -213
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10 days 7.1 9.3 375.12 437.87 21.36 23.12 -13.6 -91
20 days 7.8 9.6 416.17 464.53 2371 24.58 -41 -34
30 days 9.0 113 440.10 538.00 25.00 26.31 +1.1 +34
Sole potato 85 10.8 431.15 492.40 24.72 25.44 - -
LSD(0.0s) 1.34 0.80 38.82 38.44 3.01 3.10 - -
CV (%) 6.19 297 3.50 3.00 481 4.74 - -

(-) indicates yield decrease, (+) indicates yield increase

Table 2. Yield and yield components of potato in potato + sweet corn intercropping under different
sowing date of sweet corn in Rabi season at Rangpur

Sweet corn Tuber hill™? Tuber hill? Tuber yield Yield
planting (no) (9) (t ha) increase/decrease
(days after over sole potato (%)
potato) 2013-14 | 2014-15 | 2013-14 | 2014-15 | 2013-14 | 2014-15 | 2013-14 | 2014-15
Sametime 7.59 8.01 336.79 33824 21.12 22.45 -26.8 -232
10 days 8.48 8.87 37661 38115 24.21 2372 -16.0 -189
20 days 8.52 9.27 42346 43243 26.43 26.96 -84 -78
30 days 8.71 9.51 43272 451.40 26.56 27.15 -79 -31
Sole potato 8.77 10.17 460.18  469.82 28.84 29.25 - -
LSD (005 0.69 0.85 23.27 29.35 2.06 2.48 -
CV (%) 451 4.94 3.15 3.76 4.47 5.10 - -

(-) indicates yield decrease, (+) indicates yield increase

Effect on yield and yield components of sweet corn

Number of cobs m, weight of single cob with husk, yield of cob with husk of sweet corn and green
fodder yields were influenced significantly under different intercropping systems (Table 3 & 4). The
number of cobs per unit area in all the treatments was similar except sweet corn sown 30 days after
potato planting in both locations. The lowest number of cobs m? (5.57 in 2013-14 and 5.50 in 2014-
15 at Joydebpur and at Rangpur 5.49 in 2013-14 and 5.51 in 2014-15) in sweet corn sown 30 days
after potato planting was found might be due to lower number of maize population per unit area. In
this treatment, germination of sweet corn was affected and seedlings growth was hampered due to
heavy shading produced by potato canopy that resulted poor growth and less number of cobs m?
Similar result was reported by Zaag and Demagante (1990). The highest single cob weight was
observed in sole corn in both year and the locations which might be due to wider spacing which
helped to provide more light and nutrients to crop plants. The maximum cob yield (with husk) was
found in sole sweet corn in both locations (17.21 t ha' in 2013-14 and 17.10 t ha' in 2014-15 at
Joydebpur and at Rangpur, 15.08 t ha' in 2013-14 and 14.76 t ha* in 2014-15) and it was statistically
similar with potato + sweet corn sown simultaneously at Joydebpur. The lowest cab yield in sweet
corn sown 30 days after potato planting in both locations might be due to cumulative effect of lower
yield contributing characters. Similar trend was observed in case of green fodder yield. Yield of cobs
gradually decreased with delay in sowing time of sweet corn owing to shorter growth duration and
higher temperature at later growth stages. 1slam (2002) also reported similar results in maize + bush
bean intercropping system. Ifenkwe and Odurukwe (1990) reported that potato yields increased with
delay sowing in association with maize while maize yields decreased as its sowing date was delayed.

Table 3. Yield and yield components of sweet corn in potato+ sweet corn intercropping under
different sowing dates of sweet corn in Rabi season at Joydebpur

Sweet corn Cobsm? Single cob weight Yield of cob with Green fodder yield
planting (no.) with husk husk (t ha®)
(days after () (t hat)
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potato) | 2013-14 | 2014-15 | 2013-14 | 2014-15 | 2013-14 | 2014-15 | 2013-14 | 2014-15
Same time 6.66 6.66 303.1 295.0 16.76 16.67 29.63 29.50
10 days 6.59 6.60 268.0 272.0 15.47 15.50 27.98 28.33
20 days 6.54 6.59 257.0 261.0 14.75 14.70 25.65 25.95
30 days 5.57 5.50 2389 251.0 11.99 11.50 21.33 20.10
Sole sweet corn 6.66 6.66 349.8 310.0 17.21 17.10 32.10 3150
LSD(a.0s) 0.48 0.71 73.12 24.24 2.71 1.50 5.35 332
CV (%) 2.77 4.04 9.42 3.19 6.49 3.63 7.14 4.47

Table 4. Yield and yield components of sweet corn in potato+ sweet corn intercropping under
different sowing dates of sweet corn in Rabi season at Rangpur

Sweet corn Cobs m? Single cob weight Yield of cob with Green fodder yield
planting (no) (9) husk (t hat)
(days after (t hal)
potato) 2013-14 | 2014-15 | 2013-14 | 2014-15 | 2013-14 | 2014-15 | 2013-14 | 2014-15
Sametime 6.65 6.66 20517  201.97 1355 13.42 27.67 28.02
10 days 6.61 6.62 20251  197.88 1337 13.25 26.53 26.83
20 days 6.58 6.60 19556 19612  13.22 12.97 24.18 24.45
30 days 5.49 5.51 177.38 17145  11.36 11.18 18.30 18.60
Sole sweet corn 6.65 6.67 24829 23989  15.08 14.76 29.70 30.00
LSD (0.05) 0.69 0.65 15.22 2350 0.96 1.42 4.99 6.10
CV (%) 3.96 3.72 4.06 6.19 3.97 7.77 10.49 12.60

I ntercrop efficiency

Potato equivalent yield (PEY) and land equivalent ratio (LER) of potato + sweet corn intercropping
systems are presented in Table 5. PEY of all the intercropping was higher than sole cropping
indicating higher productivity of intercropping than sole cropping. The highest PEY (Joydebpur:
41.41 t ha' in 2013-14, 42.22 t ha'in 2014-15 and Rangpur: 42.29 t ha'in 2013-14, 42.52 t ha'in
2014-15) and LER (Joydebpur: 1.82 in 2013-14, 1.83 in 2014-15 and Rangpur: 1.80 in both the year)
were observed in sweet corn sown 20 days after potato planting. CIMMY T in Bangladesh (2005 and
2006) reported that intercropping maize at 20-35 days after the planting of potato can bring very high
profit, providing 20-21 tha*maize equivalent yield within five months. Hybrid maize sown after 20-
25 days of potato planting gave 31.50-32.80 t ha* potato equivalent yield (ISam et al., 2010). Begum
(2015) found 25.78-31.30 t ha™ also when hybrid maize intercropped with potato at 20-30 days after
potato planting.

Economic performance

The economic performance of intercropping system is presented in Table 6. The highest gross return
at Joydebpur Tk. 431050 ha™ and at Rangpur Tk. 436248 ha'*, gross margin at Joydebpur Tk. 286805
ha' and at Rangpur Tk. 271985 ha' and benefit cost ratio at Joydebpur 2.99 and at Rangpur 3.01
were observed average over two years in sweet corn sown 20 days after potato planting. IsSlam et al.
(2010) reported that hybrid maize sown after 20-25 days of potato planting gave 4.00-4.23 benefit
cost ratio. It was also observed that the highest gross return Tk. 258800-313000 ha*, gross margin Tk.
146478-200678 ha* and benefit cost ratio 2.30-2.79.

Table 5. Potato equivalent yield and land equivalent ratio of potato + sweet corn intercropping under
different sowing dates of sweet corn in Rabi season at Joydebpur and Rangpur

Sweet corn Joydebpur Rangpur

planting Potato equivalent LER Potato equivalent yield LER
(days after yield (t ha®) (thal)
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potato) 2013- 2014- 2013- 2014- 2013-14 | 2014-15 | 2013- | 2014-15
14 15 14 15 14
Sametime 39.43 40.01 1.76 1.76 37.38 38.55 1.63 1.68
10 days 39.92 41.72 1.76 1.82 40.25 39.62 1.73 171
20 days 4141 4222 1.82 1.83 4229 4252 1.80 1.80
30 days 39.39 40.11 171 171 40.19 40.57 1.67 1.69
Sole potato 2471 25.44 1.00 1.00 28.84 29.15 1.00 1.00
Sole sweet corn 20.65 20.52 1.00 1.00 18.10 17.71 1.00 1.00

Market price (Tk kg%): Potato = 10, Sweet corn = 12, Fodder = 0.50

Table 6. Economic analysis of potato + sweet corn intercropping under different sowing dates of
sweet corn in Rabi season at Joydebpur and Rangpur average over the years

Sweet corn Gross return Total cost of Gross margin BCR
planting (Tk hal) production (Tk hal)
(days after (Tk hal)
potato) Joydebpur ] Rangpur | Joydebpur ‘ Rangpur | Joydebpur ] Rangpur | Joydebpur | Rangpur
Same time 411993 393613 144245 145150 267748 228458 2.86 271
10 days 422288 412710 144245 145150 278043 247853 2.93 2.84
20 days 431050 436248 144245 145150 286805 271985 2.99 3.01
30 days 407848 413015 144245 145150 263603 249428 2.83 2.85
Sole potato 250750 289950 128266 127250 122484 162700 1.96 2.28
?rlr? sweet 213885 193965 104279 100250 109606 105690 2.05 1.94

Market price (Tk kg%): Potato = 10, Sweet corn = 12, Fodder = 0.50
Conclusion

Two years results revealed that sowing of sweet corn 20 days after potato planting might be
agronomically feasible and economically profitable for sweet corn and potato intercropping system as
compared to sole sweet corn in both the location In addition fodder yield could be possible from sweet
corn plant to mitigate the livestock feed to some extent.
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