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Abstract
A field trial was conducted at Bhola sadar and Daulatkhan during the rabi season of 2020-21 and 2021-22 at the farmer’s 
field under AEZ-18 to verify the agro-economic performance of intercropping of Soybean with Maize and to ensure the 
maximum utilization of the land for higher yield, Land Equivalent Ratio (LER) and economic return. The experiment was 
laid out in Randomized Complete Block Design on farmer’s field condition in Bhola sadar. Four treatments combination 
of different seed rate of mustard and cowpea viz., T1= Sole maize, T2= Sole Soybean, T3= Two row maize (60cm x 25cm) 
with 2 row Soybean (30cm x 6cm), T4= Pair row maize (120cm x 25cm) with 4 row Soybean (30cm x 6cm). Variety was 
BARI Hybrid Maize-16 and BARI Soybean-6. In case of maize no. of cobs plant-1, 1000-grain wt. (g) of maize was 
significantly influenced by intercrop combination in two consecutive years. Plant population was higher (7.13cm & 6.87 
cm) in T1 treatments followed by T3 treatments (7.13cm & 6.87cm) and lower plant population was from T4 treatments 
(6.38cm & 6.12cm) due to pair row maize combination in two consecutive years. The highest no. of grains cob-1 (545 & 
558) was recorded from T1 followed by T4 (536 & 539) and the lowest (518 & 496) was obtained from T3 treatment in 2021 
& 2022 respectively. The highest maize grain yield (7.83 & 7.92 t ha-1) was obtained from sole maize in both the years. 
Grain yield (1.72 & 1.82 t ha-1) of sole soybean was significantly higher and lowest soybean grain yield (1.30 & 1.25 t 
ha-1) was obtained from T3 treatment in 2021 & 2022 respectively. The highest Maize Equivalent Yield 9.41 t ha-1 and 9.63 
t ha-1 was recorded from T3 intercropped combination in two consecutive years (Table 3a & 3b). In T4 treatment, the LER 
was higher 1.80 & 1.71 and LER was lower 1.67 & 1.60 from T3 treatment in both years. Growing maize and soybean 
in intercropping under rainfed condition resulted in higher LER (Table 4) when grown as T3 and T4 indicting beneficial 
association between the two. 
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1. Introduction
Intercropping is the practice of growing more than one crop 
simultaneously in alternating rows of the same field [1].The main 
advantage of intercropping is the more efficient utilization of the 
available resources and the increased productivity compared with 
each sole crop of the mixture [2,3]. Intercropping system is more 
productive than sole crop, especially under adverse conditions. 
Cereal and legume intercropping is recognized as a common 
cropping system by the small scale farmers in developing countries 
[4]. Intercropped legumes fix most of their N from the atmosphere 
and not compete with cereals for N resources [5]. Increased leaf 
cover in intercropping systems helps to reduce weed populations 
once the crops are established [1]. Having a variety of root systems 
in the soil reduces water loss, increases water uptake and increases 
transpiration. This is important during times of water stress, as 
intercropped plants use a larger percentage of available water from 
the field than mono cropped plants. Rows of maize in a field with 
a shorter crop will reduce the wind speed above the shorter crops 
and thus reduce desiccation [1]. Cereal-grain legume intercropping 
has potential to address the soil nutrient depletion on smallholder 
farms [6]. Flexibility, maximization of profit, minimization of risk, 
soil conservation and soil fertility improvement are some of the 
principal reasons for smallholder farmers to intercrop their farms/
crops [7]. 

Soybean (Glycine max) contain significant amounts of phytic acid, 
dietary minerals and B vitamins. Soy vegetable oil, used in food 
and industrial applications, is another product of processing the 
soybean crop. Soybean is the most important protein source for 
feed farm animals (that in turn yields animal protein for human 
consumption. Among the legumes, the soybean is valued for its 
high (38–45%) protein content as well as its high (approximately 
20%) oil content. 
 
Maize (Zea mays L.) has become a staple food in many parts of 
the world. It has versatile usages in human food over tropical 
sub-tropical regions. maize is also used for corn ethanol, animal 
feed and other maize products, such as corn starch and corn 
syrup. Maize can be grown all year round in Bangladesh and can 
therefore be fitted in the gap between the main cropping seasons 
without affecting the major crops. It can be harvested as fodder 
within 50 days of planting, as green cobs within 60-80 days and as 
grain within 100-130 days of planting. 
 
Maize is a very popular grain crop among all cereals over the 
world as well as Bangladesh. Day by day cultivation of maize is 
increasing at Bhola because of high profit. At present near about 
3000 ha area are occupied under maize cultivation in Bhola that 
was only 140 ha by the year of 2010. On the other hand, at the 
same period the area under soybean in Bhola was 1415 ha and it 
was increased by 7572 ha in 2019 (Source-DAE-Bhola). Both of 
those crops are grown at Rabi season in the region. But farmers 
cultivate this crop singly. It can be possible to intercrop with 
these crops for several benefits. Cereals like maize, sorghum 

and pearl millet can be used for intercropping with soybean due 
to their dissimilar growing patterns, morphology, phenology and 
nutrient requirement. Increased competition may be for water, 
nutrients, light or any combination of the three, ultimately leading 
to changes in crop productivity levels [8,9]. Intercropping has 
shown potential as a land-use efficient and sustainable agricultural 
practice, which is as well the main model to increase the land use 
efficiency in both traditional and modern agriculture. Different 
references are available about intercropping of soybean with maize 
increase yield and farmers income [10,11]. Therefore, the present 
study was undertaken to verify the agro-economic performance 
of intercropping of Soybean with Maize with the following 
objectives: to find out the appropriate intercrop combination for 
higher yield and economic return and to investigate yield, yield 
components and land equivalent ratio of intercropped maize and 
Soybean. 

2. Materials and Methods 
Field experiment was conducted to investigate growth and yield of 
maize and soybean grown alone as monocropping and in various 
combinations (intercropping). The experiment was conducted at 
Bhola sadar under Bhola district during the rabi season of 2020-21 
and 2021-22 at the farmer’s field under AEZ-18. The design of the 
experiment was Randomized Complete Block with five dispersed 
replications. Four treatments combination viz., T1= Sole maize, 
T2= Sole Soybean, T3= Two row maize (60cm x 25cm) with 2 
row Soybean (30cm x 6cm), T4= Pair row maize (120cm x 25cm) 
with 4 row Soybean (30cm x 6cm) were tested. Maize variety was 
BARI Hybrid Vutta-16 and Soybean variety was BARI Soybean-6. 
Unit plot size was 8m  5m. Fertilizer dose for intercropping was 
100-30-35-18-2 kg ha-1 N-P-K-S-Zn, respectively in the form of 
urea, TSP, MOP, gypsum and ZnSO4 respectively. As the crop was 
cultivated in rainfed condition all fertilizers were applied during 
final land preparation except urea. Both Mazie and Soybean seeds 
were sown in line sowing method. Sowing date of both soybean 
and Maize was 07-20 January, 2021 & 2022 and harvesting date 
of Soybean was 21-30 April 2021& 2022. For controlling Soybean 
hairy caterpillar, nitro 505 EC @ 2ml Lit-1 water was sprayed 
once. Leaf roller was controlled by spraying of Sevin 20EC @ 2 
ml Lit-1 water twice after 10 days interval. Maize was harvested 
10-18 May 2021 & 2022. Standard cultural practices were done as 
and when necessary. Data were collected plot wise and analyzed 
statistically. 

2.1 Land Equivalent Ratio (LER): 
Land Equivalent Ratio (LER) is the most common index adopted 
in intercropping to measure the land productivity. It is often used 
as an indicator to determine the efficacy of intercropping [12]. The 
LER is a standardized index that is defined as the relative area 
required by sole crops to produce the same yield as intercrops [13]. 
The LER is the ratio of land required by pure (sole) crop to produce 
the same yield as that of intercrop was determined according to the 
following formula: 
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  Ys in mixed stand Ym in mixed stand
 LER =         +  
  Ys in pure stand   Ym in pure stand

Where, 
LER = Land Equivalent Ratio 
YS = Yield of soybean crop 
Ym = Yield of maize crop 
 
3. Result and Discussions 
3.1 Yield and yield attributes
 From the results it is revealed that no. of cobs plant-1, cob length (cm) of maize was not significantly influenced among the treatments 
by intercrop combination in two consecutive years. In case of plant population between T1 (7.13) and T3 (7.10) have no significant 
difference but statistically deference than T4 treatment (6.28). Cob length was higher in T1 followed by T4 in two consecutive years. 
Among the treatments statistically significant number of grains per cob was found in both the years. The highest no. of grains cob-1 
(545 & 558) was recorded from T1 followed by T4 (536 & 539) and the lowest (518 & 496) was obtained from T3 treatment in 2021 & 
2022 respectively. The highest maize grain yield (7.83 & 7.92 t ha-1) was obtained from sole maize in both the years (Table 1a & 1b). 

  Treatments Plant m-2 (no.) Cobs plant-1 (no.) Cob length (cm) Grains cob-1 (no.) 1000-grain  wt. (g) Grain yield (t ha-1) 
T1= Sole maize 7.13 1.20 24.50 545 348 7.83 
T2= Sole Soybean - - - - - - 
T3= 2 row soybean   
+2 row maize 

7.10 1.12 22.34 518 336 7.34 

T4= 4 row soybean  
+ pair row maize 

6.28 1.16 23.18 536 340 6.85 

CV (%) 10.43 9.62 7.26 13.17 8.44 10.26 
LSD (0.05) 0.69 NS 1.97 5.61 4.37 0.76 

  Treatments Plant m-2 (no.) Cobs plant-1 
(no.) 

Cob length 
(cm) 

Grains cob-1 
1000 (no.) 

-grain wt. 
(g) 

Grain yield 
(t ha-1)  

T1= Sole maize 6.87 1.23 25.29 558 356 7.92 
T2= Sole Soybean - - - - - - 
T3= 2 row soybean   
+2 row maize 

6.84 1.10 21.65 496 338 7.23 

T4= 4 row soybean  
+ pair row maize 

6.12 1.15 24.26 539 343 6.89 

CV (%) 12.36 8.75 7.68 11.78 9.72 12.26 
LSD (0.05) 0.62 NS 2.62 6.27 5.62 0.89 

Table 1a: Yield and Yield Contributing Characters of Maize under Intercrop Combinations at Bhola during the year of 2020-21 

Table 1b: Yield and Yield Contributing Characters of Maize under Intercrop Combinations at Bhola during the year of 2021-22 

Soybean was harvested at pod maturity stage. The highest number of pods plant-1  was obtained from sole soybean than those of soybean 
intercropped with maize. Grain yield (1.72 & 1.82 t ha-1) of sole soybean was significantly higher in 2021 & 2022 respectively and 
lowest soybean grain yield (1.28 and 1.25 t ha-1) was obtained from T3 treatment (2 row soybean intercropped with 2 row maize during 
2020-21 and 2021-22 respectively (Table 2a and 2b) . 
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Table2a: Yield and Yield Contributing Characters of Soybean under Intercrop Combinations at Bhola during the year of 2020-
21. 

Table 2b. Yield and yield contributing characters of Soybean under intercrop combinations at Bhola during the year of 2021-
22

Table 3a: Maize Equivalent Yield of Maize Soybean Intercrops at Bhola during the year of 2020-21. 

Table 3b: Maize Equivalent Yield of Maize Soybean Intercrops at Bhola during the year of 2021-22. 

Treatments Plant m-2 

(no.)
Branches  
plant-1 (no.) 

Pods plant-1 

(No.)
Seeds pod-1 
(no.) 

1000-seed 
wt. (g) 

Seed yield 
(t ha-1) 

T1= Sole maize - - - - - - 
T2= Sole Soybean 58.34 4.82 52.23 2.54 61.34 1.72 
T3= 2 row soybean   +2 
row maize 

54.76 3.55 43.96 2.47 58.12 1.28 

T4= 4 row soybean  + 
pair row maize 

46.72 4.53 48.78 2.50 60.23 1.60 

CV (%) 10.32 8.36 11.60 9.27 7.42 8.45 
LSD (0.05) 3.27 0.23 2.74 NS NS 0.09 

Treatments Plant m-2 
(no.) 

Branches 
plant-1 (no.) 

Pods plant-1 
(No.) 

Seeds pod-1 
(no.) 

1000-seed 
wt. (g) 

Seed yield 
(t ha-1) 

T1= Sole maize - - - - - - 
T2= Sole Soybean 56.82 4.78 53.46 2.68 61.25 1.82 
T3= 2 row soybean    
+2 row maize 

52.31 3.30 41.17 2.46 60.10 1.25 

T4= 4 row soybean  + 
pair row maize 

43.35 4.60 49.62 2.52 61.18 1.56 

CV (%) 12.36 7.39 10.61 8.27 7.42 7.68 
LSD (0.05) 4.02 0.14 6.13 0.18 NS 0.19 

Treatments Maize Equivalent 
Yield (t ha-1) 

Gross return 
(Tk ha-1) 

Total variable 
cost (Tk ha-1) 

Gross margin 
(Tk ha-1) 

T1= Sole maize 7.83 195750 78350 117400 
T2= Sole Soybean 2.75 68750 42175 26575 
T3= 2 row soybean      
+2 row maize 

9.38 234500 86350 148150 

T4= 4 row soybean  + 
pair row maize 

9.41 235250 88350 146900 

Price of output: (Tk. Kg-1): Maize- 25; Soybean- 40 

Treatments Maize Equivalent 
Yield (t ha-1) 

Gross return 
(Tk ha-1) 

Total variable 
cost (Tk ha-1) 

Gross margin 
(Tk ha-1) 

T1= Sole maize 7.92 237600 88750 148850 
T2= Sole Soybean 3.34 100200 45350 54850 
T3= 2 row soybean      +2 row maize 9.21 276300 92600 183700 
T4= 4 row soybean  + pair row maize 9.63 288900 98200 190700 
Price of output: (Tk. Kg-1): Maize- 25; Soybean- 40 

The highest Maize Equivalent Yield 9.41 and 9.63 t ha-1 was recorded from T4 (4 row soybean + pair row maize) intercropped combination 
followed by T3 treatment (2 row soybean with 2 row maize) and the lowest was obtained from sole Soybean (Table 3a and 3b) in both 
the consecutive year. 
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3.2 Cost and Return 
Cost and return analysis revealed that highest gross return (Tk. 235250, Tk. 288900 ha-1) was obtained from T4 treatment (pair row maize 
+4 row soybean) in both the years followed by T3 treatment. In case of gross margin, the highest (Tk. 148150 ha-1) was from T3 treatments 
in 2020-21 but it was higher (Tk. 190700 ha1) from T4 treatment in 2021-22. 

 Crop Stands LER (2020-21) LER (2021-22) 
T2= Sole Soybean 1 1 
T3= 2 row soybean +2 row maize 1.67 1.60 
T4= 4 row soybean + pair row maize 1.80 1.71 

Table 4: Land Equivalent Ratio (LER) of Crops Grown alone and mixed with each other with and without Compost Application. 

3.3 Land Equivalent Ratio (LER) 
When two crops are grown together, yield advantages occur 
because of differences in their use of resources [14]. The Land 
Equivalent Ratio (LER) was more with intercropped than sole 
crop. The LER was greater than 1.0 in all the intercrop treatments 
(Table 4). In T3 treatment, the LER was 1.67 in 2021 but it was 
1.60 in the year 2022. On the other hand, in T4 treatment, the LER 
was 1.80 in 2021 but it was 1.71 in the year 2022. Growing maize 
and soybean in intercropping under rainfed condition resulted in 
higher LER (Table 4) when grown as T3 and T4 indicting beneficial 
association between the two. 

3.4 Farmer’s Opinion 
Maize with soybean intercropped was found as a profitable practice 
at Bhola region though they faced some difficulties performing 
different intercultural operations like weeding and fertilization. 
Therefore, they can earn more income easily without hampering 
the main crop (Maize). 

4. Conclusion 
Considering the yield and return it can be concluded that 
intercropping of four rows soybean with two rows maize performed 
better than other treatment combinations in terms of higher MEY, 
Gross return and LER in both 202021 and 2021-22. From the 
result of this experimentation, it is evident that, intercropping is 
more profitable than the sole cropping and risk of cultivation of 
one crop can be reduced by mixed cropping[15,16]. 
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