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Abstract  

An intercropping experiment was conducted on hill valley at Hill Agricultural 

Research Station, Ramgarh and Kharachari during two consecutive rabi seasons 

of 2012-13 and 2013-14 to select suitable local bush bean cultivar for 

intercropping with hybrid maize in hilly areas of Bangladesh. Seven 

intercropping treatments viz., T1 = Normal maize spacing (75 cm × 25 cm) + 2 

rows black seeded bush bean,T2 = Normal maize spacing (75 cm × 25 cm) + 2 

rows pink seeded bush bean,T3 = Maize wider spacing (100 cm × 25 cm) with 1 

plant/hill + 3 rows black seeded bush bean,T4 = Maize wider spacing (100 cm × 

25 cm) with 1 plant/hill + 3 rows pink seeded bush bean, T5 = Maize wider 

spacing (100 cm × 50 cm) with 2 plants/hill + 3 rows black seeded bush bean, T6 

= Maize wider spacing (100 cm × 50 cm) with 2 plants/hill + 3 rows pink seeded 

bush bean and T7 = Sole maize spacing (75 cm × 25 cm) were used. Sole hybrid 

maize produced the highest grain yield at both the locations. Bush bean cultivars 

in intercropped situation depressed hybrid maize yields by 7.15-37.29% at 

Ramgarh and 2.56-37.51% at Khagrachari compared to sole hybrid maize. The 

highest maize equivalent yield of 23.10 t/ha at Ramgarh and  24.08 t/ha at 

Khagrachari was recorded in maize wider spacing (100 cm × 25 cm) with 1 

plant/hill + 3 rows pink seeded bush bean  combination (T4). The same treatment 

also showed the highest gross return (Tk 277200/ha at Ramgarh and Tk 

288960/ha at Khagrachari), gross margin (Tk 180050/ha at Ramgarh and Tk 

191810/ha at Khagrachari) and benefit cost ratio (2.85 at Ramgarh and 2.97 at 

Khagrachari).  The result revealed that maize wider spacing (100 cm × 25 cm) 

with 1 plant/hill + 3 rows pink seeded bush bean could be suitable and 

economically profitable for hybrid maize and bush bean intercropping in hill 

valleys of Bangladesh.  

Keywords: Suitability, Intercropping, Hybrid maize, Bush bean, Hilly areas. 

Introduction 

Intercropping is an excellent technique to increase total productivity (Islam et al., 
2010), monetary return (Begum et al., 2010), and resource use efficiency (Islam 
et al., 2006) as well as to fulfill the diversified need of farmers (Akhteruzzaman 
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et al., 2008). The use of early maturing crop varieties, row arrangement, spacing 
and plant population are some important methods that help to increase the yield 

of intercrop (Craufard, 2000; Ahmed et al., 2000 and Rahaman et al., 2009). 
Moreover, by changing planting geometry of tall crop, incident light on the under 
storey crop canopy may be increased which also accelerate the production.  

Evans (2001) reported that cereal-legume intercropping is more productive and 
profitable cropping system than other intercropping systems. Islam (2002) stated 
that hybrid maize and bush bean intercropping is competent because of differing 

in growth duration, demand of nutrient requirement, photosynthetic path way etc. 
Bush bean cultivars (Black seeded and pink seeded) are very popular to tribes 
and they grow those in hilly areas as sole crop. Green seeds of bush bean are 
preferable to them. Similarly, the hill farmers also grow hybrid maize as sole 
crop. Possibility of increasing production of these two crops by increasing area 
under cultivation is limited. So, intercropping is the only way to enhance 

production of those crops. Therefore, this experiment was conducted to find out 
the local bush bean cultivars suitable for intercropping with hybrid maize under 
different planting systems. 

Materials and Method 

The experiment was conducted on hill valley at Hill Agricultural Research 
Station, Ramgarh and Khagrachari during two consecutive rabi seasons of 2012-

13 and 2013-14. The soil of the experimental field of Khagrachari was clay loam 
in texture with pH 4.6, medium in organic matter (2.51%), low in total nitrogen 
(0.132%), very high in phosphorus (34 µg/g), low in potassium (0.12 meq/100g), 
optimum in sulphur (29 µg/g), medium in zinc (1.27 µg/g) content belonging to 
Mirersharai series under AEZ-29. On the contrary, the soil of the experimental 
field of Ramgarh was clay loam in texture with pH 4.5, medium in organic matter 

(2.36%), low in total nitrogen (0.130%), very low in phosphorus (4 µg/g), low in 
potassium (0.11 meq/100g), low in sulphur (17 µg/g), low in zinc (0.57 µg/g) 
content belonging to Mirersharai series under AEZ-29. Seven intercropping 
treatments viz., T1 = Normal maize spacing (75 cm × 25 cm) + 2 rows black 
seeded bush bean, T2 = Normal maize spacing (75 cm × 25 cm) + 2 rows pink 
seeded bush bean,T3 = Maize wider spacing (100 cm × 25 cm) with 1 plant/hill + 

3 rows black seeded bush bean,T4 = Maize wider spacing (100 cm × 25 cm) with 
1 plant/hill + 3 rows pink seeded bush bean, T5 = Maize wider spacing (100 cm × 
50 cm) with 2 plants/hill + 3 rows black seeded bush bean, T6 = Maize wider 
spacing (100 cm × 50 cm) with 2 plants/hill + 3 rows pink seeded bush bean and 
T7 = Sole maize spacing (75 cm × 25 cm) were used in this study. The 
experiment was laid out in a randomized complete block design with three 

replications. The unit plot size was 3 m × 3 m. Hybrid maize (var. BARI Hybrid 
maize-7) and bush bean cultivars (Black seeded and pink seeded) were used in 
this experiment. Seed rate of bush bean was considered as 36 kg/ha. Seeds of 
maize and bush bean were sown on 24

 
November 2012 and 25 November 2013 
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in both the location according to treatments. Sole hybrid maize and intercrop was 
grown with 250-55-110-40-4-2 kg/ha of NPKSZnB (FRG, 2012). Fifty percent N 

and full amount of all other fertilizers were applied as basal. Remaining N was 
applied as top dressing at 30 days after sowing (DAS).  Two irrigations were 
given at 30 and 60 DAS. Other intercultural operations were done as and when 
required. Plant population of both the crops was taken in linear metre from 
randomly selected 3 places in each plot and converted to plants/m

2
. Data on yield 

components of maize and bush bean were taken from randomly selected 5 plants 

from each plot. Hybrid maize was harvested at 150 DAS in both years and 
locations. Harvesting of bush bean pods was started from 100 DAS and 
continued up to 110 DAS in both years and locations. The mean comparisons 
were done by using Least Significant Difference (LSD) test. Cost of land 
preparation, seeds, fertilizers, labour for different operations and irrigation etc. 
were considered as production cost. Benefit cost analysis was also done. Maize 

equivalent yield was computed by converting the yield of intercrops on the basis 
of prevailing market price of both the crops following the formula of 
Bandyopadhyay (1984). 

       Yib × Pb 

Maize equivalent yield (MEY) = Yim +    

           Pm 

Where, Yim= yield of intercrop maize (t/ha) 

Yib= yield of intercrop bush bean (t/ha) 

Pm =selling price of maize grain (Tk/kg) 

Pb = selling price of bush bean green seed (Tk/kg)  

Results and Discussion 

Similar trend was observed in yield and yield attributes in both the years so 
pooled analysis was done and discussed the results below accordingly.  

Effect on maize 

Number of cobs/m
2
 and grain yield/ha of hybrid maize were influenced 

significantly due to intercropping with bush bean under different planting 
systems at both the locations but number of grains/cob and 1000-grain weight 

were not significantly affected (Table 1). The maximum number of cobs/m
2 

(5.3) 
was recorded in sole maize (T7) which was at par with T1 and T2 combinations at 
both the locations. Identical number of cobs/m

2 
in these treatments was attributed 

to the similar planting system. The minimum number of cobs/m
2 

at Ramgarh 
(3.6) and at Khagrachari (3.7) was found in T6 combination and it was 
statistically identical to T3, T4 and T5 combinations. Three rows of bush bean as 

intercrop in T5 and T6 drastically reduced cobs/m
2
 than 2 rows of bush bean by 

reducing cobs/plant though grains/cob and 1000-grain weight were identical. The 
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grain yield of hybrid maize varied from 6.93 to 10.26 t/ha at Ramgarh and 7.08 to 
11.11.04 t/ha at Khagrachari due to intercropping with bush bean under different 

planting systems. The maximum grain yields of hybrid maize at Ramgarh (11.05 
t/ha) and at Khagrachari (11.33 t/ha) were obtained from sole maize (T7). Higher 
grain yield of hybrid maize in those combinations were contributed mainly by the 
number of cobs/m

2
. In the rest treatments grain yield of hybrid maize were 

statistically lower (6.93-7.81 t/ha) at Ramgarh and (7.08-7.89 t/ha) at 
Khagrachari. The results indicated that intercropping reduced grain yield of 

hybrid maize (7.15-37.29% at Ramgarh and 2.56-37.51% at Khagrachari) 
compared to sole maize. Minimum grain yield reduction was observed in 
treatment T1 and T2 whereas maximum in T6. Similar results were reported by 
Islam et al. (2004) in maize-bush bean intercropping systems. 

Table 1. Grain yield and yield components of hybrid maize in maize-bush bean 

intercropping under different planting systems at Ramgarh and 

Khagrachari (pooled of 2012-13 and 2013-14). 

Treatment 
Cobs/m

2
 (no.) Grains/cob (no.) 

1000-grain wt. 

(g) 

Grain yield 

(t/ha) 

Ram Kha Ram Kha Ram Kha Ram Kha 

T1 5.2 5.3 547.1 562.5 360.5 370.3 10.26 11.04 

T2 5.1 5.2 517.2 549.5 350.7 360.0 10.19 11.00 

T3 3.8 3.9 543.2 550.7 370.0 380.1 7.64 7.69 

T4 3.8 3.9 550.9 550.0 360.5 377.2 7.81 7.89 

T5 3.8 3.8 543.8 535.0 360.0 370.4 7.44 7.53 

T6 3.6 3.7 550.2 530.5 350.0 360.7 6.93 7.08 

T7 5.3 5.3 548.1 540.5 380.5 395.5 11.05 11.33 

LSD (0.05) 0.3 0.8 NS NS NS NS 3.10 3.31 

CV (%) 4.2 8.8 9.1 10.3 8.0 3.9 7.8 11.0 

NS: Not significant, Ram: Ramgarh and Kha: Khagrachari 

T1 = Normal maize spacing (75 cm × 25 cm) + 2 rows black seeded bush bean, T2 = 

Normal maize spacing (75 cm × 25 cm) + 2 rows pink seeded bush bean,T3 = Maize 

wider spacing (100 cm × 25 cm) with 1 plant/hill + 3 rows black seeded bush bean,T4 = 

Maize wider spacing (100 cm × 25 cm) with 1 plant/hill + 3 rows pink seeded bush bean, 

T5 = Maize wider spacing (100 cm × 50 cm) with 2 plants/hill + 3 rows black seeded 

bush bean, T6 = Maize wider spacing (100 cm × 50 cm) with 2 plants/hill + 3 rows pink 

seeded bush bean and T7 = Sole maize spacing (75 cm × 25 cm). 

Effect on Bush bean 

Only green seed yield/ha of bush bean was varied significantly in hybrid maize 

bush bean intercropping under different planting systems at both the locations. 

Number of plants/m
2,
 green pods/plant, green seeds/pod and 100-green seed 

weight did not differ significantly among the treatments at both the locations 

(Table 2). Maximum green seed yield (9.17 t/ha at Ramgarh and 9.71 t/ha at 

Khagrachari) were recorded in T4 combination which was identical with T6  
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combination. Higher green seed yields in those combinations were attributed to 

the cumulative effect of yield components. Similar results were reported by 

Ahmed et al. (2006) in maize/spinach-red amaranth intercropping. The results 

indicated that number of pod/plant, seed/pod, seed size and green seed yield of 

bush bean was influenced by planting systems of hybrid maize. The values of 

these parameters were more in wider spacing of hybrid maize might be for 

availability of more light on bush bean canopy. When two maize plants/hill were 

maintained, those values were reduced slightly probably for less light 

availability. On the contrary, pink seeded bush bean cultivar was superior to 

black seeded one in respect of pods/plant, seeds/pod, seed size and seed yield.  

Intercrop efficiency  

Maize equivalent yield (MEY) and benefit cost analyses are presented in Table 3.  

All the intercrop combinations produced much higher MEY over sole hybrid 

maize. Among those, the highest MEY (23.10 t/ha at Ramgarh and 24.08 t/ha at 

Khagrachari) was recorded in T4 combination which was followed by T6 

combination (22.10 t/ha at Ramgarh and 22.70 t/ha at Khagrachari). Maximum 

MEY in aforesaid combination was observed due to additional seed yield of bush 

bean without affecting the grain yield of maize.  

The highest gross return (Tk. 277200/ha at Ramgarh and Tk. 288960/ha at 

Khagrachari) was obtained from T4 combination at both the locations which was 

close to T6 combination (Tk. 265200/ha at Ramgarh and Tk. 272400/ha at 

Khagrachari). Higher gross return in these combinations was contributed by the 

higher MEY. Cost of production of all intercropping systems was more than sole 

hybrid maize because of the involvement of higher seed cost as well as cost of 

more labours engaged in different operations. The highest gross margin (Tk. 

180050/ha at Ramgarh and Tk. 191810/ha at Khagrachari) was found from T4 

combination at both the locations which was very close to T6 combination (Tk. 

167530/ha at Ramgarh and Tk. 174730/ha at Khagrachari) owing to higher gross 

returns and lower cost of production than T1 and T2. The highest benefit cost ratio 

(2.85 at Ramgarh and 2.97 at Khagrachari) was also recorded in T4 combination 

at both the locations and it was close to T6 combination (2.72 at Ramgarh and 

2.79 at Khagrachari). Uddin et al. (2006) also obtained higher MEY and 

economic returns from hybrid maize and bush bean intercropping system.  

Conclusion 

The results revealed that maize wider spacing (100 cm × 25 cm) with 1 plant/hill 

+ 3 rows pink seeded bush bean  might be suitable and economically profitable 

for hill valleys of Bangladesh. So, the farmers of hilly areas could be suggested 

to grow pink seeded bush bean cultivar as intercrop with hybrid maize for getting 

maximum profit.  
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