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Abstract 

A study on nutrient uptake by different legume crops was carried out at two 

locations–one at Bangladesh Agricultural University farm Mymensingh and 

another at Regional Agricultural Research Station of Bangladesh Agricultural 

Research Institute, Jamalpur. The objective was to find out the optimum 

concentrations of different nutrient elements and its uptake by legume crops in a 

Wheat-Legume-T. Aman cropping pattern. The uptake of different elements was 

markedly varied by legume crops at both the locations in two consecutive years 

of the study. It was also noticed that cowpea removed the highest quantity of 

nutrient elements from the soils in the treated plots compared to mungbean and 

blackgram. Besides, stover received the maximum contents of potassium 

followed by nitrogen, phosphorus, and sulphur which was significantly different 

over legume seeds.  
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Introduction  

The practice of crop rotation with green/brown manure crops and use of farmyard 
manure is important for sustenance of soil fertility in Bangladesh. The inclusion 
of leguminous crops into cereal farming system is important for their long-term 

sustainability, primarily because legumes fix atmospheric nitrogen which would 
be useful to the following rice crop after incorporation of their residues (Chalk, 
1998; Cho et al., 2001). Further, legumes in rotation with crops can also increase 

organic matter content of soil (Schulz et al., 1999). As viewed by Ladha et al. 

(1992) and Ladha and Peoples (1995), biologically N- fixing systems offer an 
economically attractive and ecologically sound means of reducing internal inputs 

of industrial N fertilizers, and saving internal resources. Food legumes, such as 
mungbean, cowpea, and blackgram should receive due attention for evaluating 
the sources of organic matter, nutrient supply and to produce certain amount of 

grains in the cropping system.  

The magnitude of the residual effect depends on the legume species and the 
succeeding crop species. In the semi-arid tropics, residual N contribution by 

legumes to the succeeding crop has been estimated to be usually equivalent to 
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30-40 kg N, ha (Rupella and Saxena, 1989: Rego and Burford, 1992). A green 

manure that decomposes slowly releases little of its N for the first crop and will 
have a large effect on the second crop (Bouldin, 1988). According to Mohanty et 

al. (1998), green manuring encourages the recovery of fertilizer N. The use of 

green manure to rice has been reported to increase the yield of subsequent wheat 
crop due to residual effect (Yadav et al., 2000). Residual benefit of legume 
incorporation is commonly assessed mainly in terms of increased grain and dry 

matter yields.  

In tropical areas like Bangladesh, blackgram, mungbean, and cowpea, which 
mature in 60-70 days, can easily be grown as a short duration summer pulse crop 
between wheat and rice. Wheat-Fallow-T. Aman rice is a dominant cropping pattern 
in Bangladesh. The inclusion of food legumes in the fallow period will supply 
biomass to soil that would improve soil health by adding nitrogen and organic matter 
to the soil. Hence, the present study was undertaken to determine the benefits of 
growing food legumes (blackgram, cowpea, and mungbean) in the rice-wheat 
cropping system by assessing nutrient uptake by the legume components.  

Materials and Method  

A field study was conducted to assess and estimate the nutrient uptake by legume 
crops at Bangladesh Agricultural University farm, Mymensingh and Regional 
Agricultural Research Station, Jamalpur for two consecutive years. Both the 
experimental fields belong to agroecological zone of old Brahmaputra Floodplain 
(AEZ-9) soils. The initial soils of the experimental sites (0-15 cm) were analyzed 
for physical and chemical properties before setting up the field experiments. The 
physico-chemical properties are shown in (Table 1). Both soils were silt loam in 
texture having near neutral soil pH with low to moderate soil fertility. Three 
legume crops, such as blackgram, cowpea and mungbean were used in the study 
as test crops, the varieties of the pulses were as BARI Mash-I (Blackgram), 
BARI Fallon-1 (Cowpea), and BARI Mung-2 (Mungbean). The legume seeds 
were sown in the last week of March during Kharif-I season in each year. The 
individual plot size (5m × 3m) was adjusted in meeting the objectives of the 
study. The seeds were coated with Bradyrhizobium inoculants. The legume crops 
were fertilized with P, K, and S @ 20-30-15 kg/ha during final land preparation. 
The cereal crop wheat before legume received N118 P52 K95 S32 kg/ha fertilizers at 
BAU farm and N108 P49 K84 S29 kg/ha at RARS farm, Jamalpur. The post legume 
rice crop was fertilized with N90 P22 K65 S40 kg/ha at BAU farm and N80 P20 K55 
S40 kg/ha, at RARS farm, Jamalpur. The necessary intercultural operations were 
performed in time as needed by the crops. After two to three pickings of the 
matured pods, the legume plants were chopped and incorporated in-situ one week 
before transplanting T. Aman rice in both the locations. The plant parts (Seeds 
and Stover samples) were collected from each plot and analyzed for nutrient 
elements chemically following standard methods. 
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Table 1. Physico-chemical properties of the initial soils of the experimental fields. 

Ca Mg K P S B Cu Fe Mn Zn 
Location 

Textural  
class 

pH 
OM  
% mgq/l00g 

Total  
N% 

µg/g 

BAU farm,  
Mymensingh 

Silty  
loam 

6.9 1.76 4.8 1.8 0.03 0.095 2.2 4.7 0.47 2.0 22 6 1.9 

RARS farm,  
Jamalpur 

Silty  
loam 

6.8 1.93 3.5 1.6 0.08 0.117 4.2 13.5 0.32 2.6 50 16 1.6 

Critical level   - - 2.0 0 02 - 14 14 02 1.0 10 5.0 2.0 

Results and Discussion  

Nitrogen uptake  

At BAU farm, the average N uptake by blackgram seed was 12.72 kg/ha in 2000 

and that in 2001 was 14.09 kg/ha (Table 2). Nitrogen uptake by blackgram stover 

was 26.95 and 25.38 kg/ha for the years 2000 and 2001, respectively. In case of 

cowpea, the seed N uptake were 26.51 & 26.32 kg/ha and the stover N uptake 

were 31.67 and 30.78 kg/ha in 2000 and 2001, respectively. The seed N uptake 

by mungbean was found to be 18.70 & 20.44 kg/ha and the stover N uptake was 

29.73 & 29.00 kg/ha in the respective two years.  

Table 2. Nitrogen uptake by different food legumes at BAU farm. 

N uptake (kg/ha) 

2000 2001 Legume 

Seed Stover Seed Stover 

Blackgram 12.72±0.72 26.95±1.67 14.09±0.63 25.38± 1.32 

Cowpea 26.51 ±0.71 31.67± 1.81 26.32 ±0.86 30.78±138 

Mungbean 18.70 ± 0.66 29.73 ± 1.62 20.44 ±  0.95 29.00 ± 1.23 

Results are the means ± SD of 15 observations. 

At RARS Jamalpur, the mean N uptake by blackgram seed was 14.98 & 

14.81 kg/ha and by stover 26.91 & 26.86 kg/ha in 2000 and 2001, respectively 

(Table 3). In cowpea, the seed N uptake was 26.96 & 27.71 kg/ha, and the stover 

N uptake was 33.18 & 32.65 kg/ha in the consecutive two years. The average N 

uptake by mungbean seed was 21.34 & 22.12 kg/ha in the respective two years 

and the corresponding stover N was 30.22 & 30.08 kg/ha. The grain yields of 

blackgram, cowpea, and mungbean were 518, 825 & 612 kg/ha, respectively, at 

BAU and 648, 840 and 705 kg/ha, respectively, at RARS Jamalpur in the year 

2000. In 2001 the yields were 559, 814, and 664 kg/ha, respectively, at BAU and 

643, 868, and 734 kg/ha, respectively, at RARS Jamalpur. Likewise the stover 

yields of blackgram, cowpea, and mungbean were 2178, 2317, and 2223 kg/ha, 
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respectively, at BAU and 2158, 2363, and 2227 kg/ha, respectively, at RARS 

Jamalpur in the year 2000. In 2001, the yields were 2152, 2323, and 2215 kg/ha, 

respectively, at BAU and 2185, 2343, and 2219 kg/ha, respectively, at RARS 

Jamalpur.  

Table 3. Nitrogen uptake by different food legumes at RARS Jamalpur farm. 

N uptake (kg/ha) 

2000 2001 Legume 

Seed Stover Seed Stover 

Blackgram 14.98 ± 0.58 26.91 ± 1.32 14.81 ± 0.57 26.86 ± 1.04 

Cowpea 26.96 ±0.73 33.18+ 1.70 27.71 ±0.61 32.65 ± 1.53 

Mungbean 21.34 ± 0.68 30.22 ± 1.38 22.12 ± 0.94 30.08 ± 1.85 

Results are the means ± SD of 15 observations.  

Phosphorus uptake  

At BAU farm, the mean P uptake by blackgram seed in the two years was 1 .41 

and 1.54 kg/ha and that by stover was 3.30 and 3.19 kg/ha, respectively (Table 

4). The P uptake by cowpea seed was 3.72 kg/ha in 2000 and 3.77 kg/ha in 2001, 

and the respective stover P uptake were 5.33 and 5.29 kg/ha. For mungbean, the 

seed P uptake were found as 1.96 and 2.12 kg/ha and the stover P uptake were 

3.83 and 3.77 kg/ha, respectively. 

Table 4. Phosphorus uptake by different food legumes at BAU farm. 

P uptake (kg/ha)  

2000 2001 Legume 

Seed Stover Seed Stover 

Blackgram 1.41±0.12 3.30±0.18 1.54+0.15 3.19± 0.16 

Cowpea 3.72± 0.20 5.33± 0.13 3.77± 0.27 5.29± 0.19 

Mungbean 1.96±0.07 3.83±0.28 2.12±0.11 3.77±0.23 

Results are the means ± SD of 15 observations.  

At RARS Jamalpur, the mean P uptake of 1.66 and 1.57 kg/ha by seed and 

3.11 and 108 kg/ha by stover were obtained with blackgram in 2000 and 2001, 

respectively (Table 5). The P uptake by cowpea seed was 3.89 and 3.91 kg/ha, 

and by stover was 5.40 & 5.28 kg/ha during the two years, respectively. In 

mungbean, the P uptake was 2.07 & 2.04 kg/ha for seed and 3.98 and 3.95 kg/ha 

for stover in the respective two years.  
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Table 5. Phosphorus uptake by different food legumes at RARS Jamalpur farm. 

P uptake (kg/ha)  
2000 2001 Legume 

Seed Stover Seed Stover 
Blackgram 1.66±0.19 3.11±0.16 1.57±0.19 3.08±0.14 
Cowpea 3.89±0.21 5.40±0.21 3.91±0.13 5.28±0.25 

Mungbean 2.07±0.11 3.98±0.21 2.04±0.13 3.95±0.23 

Results are the means ± SD of 15 observations.  

Potassium uptake  

The K uptake by blackgram seeds were found to be 6.85 and 7.49 kg/ha and by 
stovers were 33.54 and 32.54 kg/ha as recorded at BAU farm in 2000 and 2001, 
respectively (Table 6). This element uptaken by cowpea was 12.40 and 59.88 

kg/ha in 2000 and 12.47, and 59.60 kg/ha in 2001 for seed and stover, 
respectively. In mungbean, the seed K uptake was recorded as 8.38 and 9.25 
kg/ha, and the stover K uptake was 35.59 and 35.19 kg/ha in the two years, 

respectively.  

Table 6. Potassium uptake by different food legumes at BAU farm. 

K uptake (kg/ha) 

2000 2001 Legume 

Seed Stover Seed Stover 
Blackgram 6.85± 0.38 33.54± 1.93 7.49± 0.33 32.54± 1.72 
Cowpea 12.40±0.42 59.88±2.49 12.47±0.48 59.60±2.76 

Mungbean 8.38±0.35 35.59± 2.02 9.25± 0.43 35.19± 1.58 

Results are the means ± SD of 15 observations.  

At RARS Jamalpur in blackgram, the mean K uptake of 8.56 and 8.41 kg/ha 
by seed and 32.56 and 33.06 kg/ha by stover were observed in 2000 and 2001, 

respectively (Table 7). The K uptake by cowpea seed was 12.38 & 12.61 kg/ha 
and by its stover 61.04 & 60.66 kg/ha in the consecutive two years. The K uptake 
of 9.51 and 9.64 kg/ha by seed and 35.46 & 35.37 kg/ha by stover were obtained 

with mungbean during 2000 and 2001, respectively.  

Table 7. Potassium uptake by different food legumes at RARS Jamalpur farm. 

K uptake (kg/ha) 

2000 2001 Legume 

Seed Stover Seed Stover 
Blackgram 8.56±0.35 32.56±2.05 8.41 ±0.36 33.06±1.76 
Cowpea 12.38±0.42 61.04±2.35 12.61 ±0.31 60.66 ±2.74 

Mungbean 9.51 ± 0.31 35.46± 1.77 9.64±0.68 35.37± 1.96 

Rsults are the means ± SD of 15 observations.  
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Sulphur uptake  

At BAU farm, in blackgram the seed S uptake was 1.10 kg/ha for both the years, 
the stover S uptake being 2.52 and 2.45 kg/ha in 2000 and 2001, respectively 
(Table 8). The S uptake by cowpea seed in both the years was 1.72 kg/ha, and by 

stover were 2.93 & 2.91 kg/ha in the two years, respectively. The mungbean seed 
removed S @ 1.23 and 1.34 kg/ha, and stover 2.72 & 2.69 kg/ha in the 
consecutive two years.  

Table 8. Sulphur uptake by different food legumes at BAU farm. 

S uptake (kg/ha) 

2000 2001 Legume 

Seed Stover Seed Stover 

Blackgram 1.10± 0.08 2.52± 0.15 1.10± 0.08 2.45±0.14 

Cowpea 1.72±0.12 2.93±0.11 1.72±0.12 2.91± 0.14 

Mungbean 1.23± 0.06 2.72+ 0.18 1.34± 0.11 2.69± 0.19 

Results are the means ± SD of 15 observations.  

The mean S uptake by blackgram seed at RARS Jamalpur was 1.29 & 1.20 
kg/ha and 2.46 & 2.50 kg/ha by stover in two years, respectively (Table 9). The S 

uptake by cowpea seed was 1.71 & 1.75 kg/ha and by stover 2.96 to 2.97 kg/ha in 
the respective two years. In mungbean, the average S uptake was 1.38 kg/ha by 
seed in both years and 2.76 & 2.74 kg/ha by stover during 2000 and 2001, 

respectively.  

Table 9. Sulphur uptake by different food legumes at RARS Jamalpur farm. 

S uptake (kg/ha) 

2000 2001 Legume 

Seed Stover Seed Stover 

Blackgram 1.29±0.09 2.46±0.13 1.20±0.07 2.50±0.16 

Cowpea 1.71+ 0.10 2.96± 0.17 1.75+ 0.08 2.97± 0.16 

Mungbean 1.38±0.08 2.76±0.15 1.38±0.09 2.74±0.20 

Results are the means + SD of 15 observations.  

Conclusion  

From the studies, it may be conducted that the highest nutrient uptake was 
achieved by cowpea, which was followed by mungbean and blackgram. The 
three legume crops in the pattern received similar type of fertilizer inputs but 

their nutrient use efficiency and total biomass production varied. It may be noted 
here that cowpea would be the best legume crop in respect of pulse yield and 
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biomass incorporation to improve soil health and sustainable yield of the 

cropping pattern due to its high nutrient uptake. However, the decomposition rate 
of cowpea should be looked at before so that the recommendation be most 
beneficial. 
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