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Abstract: A field experiment was conducted at the farm of Bangladesh Institute of Nuclear Agriculture (BINA), Mymensingh during 

November 2013 to January 2014 to study the effect of biofertilizer and chemical fertilizers on nodulation, growth and yield of mungbean 

cv. Binamoog-4. The treatments were T1: control (without any fertilizer), T2: Rhizobium  inoculant, T3: Rhizobium  inoculant +P ,T4: 

Rhizobium  inoculant +K+P+N,and T5:Rhizobium inoculant+P+K. The experiment was laid out in a Randomized Completely Block 

Design (RCBD) with three replications. The results recorded for nodulation, growth and yield showed significant variation due to single 

or interaction effect of biofertilizer and chemical fertilizer. Biofertilizer application with chemical fertilizer produced higher dry weight 

of shoot, nodule, root, leaf as well as higher yield of grain and straw compared to those of uninoculated treatments. Among the 

treatments, T4: Rhizobium  inoculant+N+P+K produced the tallest plants(52.20 cm), maximum nodule number (29), maximum root 

length(14.43 cm) and leaf production(25.16 plant-1) as well as highest grain yield (1441.62 kg ha-1) and straw yield (1574.33 kg ha-1) of 

mungbean. Positive interaction effect of biofertilizer and chemical fertilizer was found on nodulation and yield of mungbean. Thus,it is 

seen that the use of  biofertilizer  with N,P,K  would ensure higher production of mungbean in AEZ 9 (Agro-ecological-zone no.9) i.e. 

Old Brahmaputra Floodplain.. 
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Introduction 

Mungbean (Vigna radiata) is one of the most important 

pulse crop of Bangladesh. It ranks fourth both in acreage 

and production among the pulses grown in Bangladesh. 

Total production of mungbean in Bangladesh in 2012-

2013 was 19 thousand tons from an area of 68 thousand 

acres (BBS, 2013). The protein content of pulses is almost 

double to that of cereals consequently it is considered as 

poor man’s meat. It has also good digestibility and flavour. 

Mungbean has wide adaptability and fits well in rice based 

cropping system which is common in many Asian 

countries. Besides its domestic use, mungbean is also used 

as green manuring crop to improve soil fertility. 

Cultivation of mungbean increased symbiotic fixation of 

atmospheric N2 through the nodules and the 

decomposition of crop, resulting restoration of soil fertility 

(Miah, 1981). Mungbean absorbs nutrients from the sub-

soil as it is a deep rooted crop and subsequently enrich the 

plough layers (Prasad and Kerketta, 1991). 

In Bangladesh, most of the soils are deficient in organic 

matter and nitrogen. To fulfill the demand of nitrogen, 

usually urea is being used. The price of this fertilizer is 

very high. As a result the poor and marginal farmers 

cannot afford to apply fertilizer. The root nodule bacteria, 

Rhizobium can fix atmospheric nitrogen by symbiotic 

process with the root System of legume crops and make 

available to the plants. Estimates of 50-l00 kg N ha-1 yr-1  

represent the average nitrogen fixed for an average legume 

crops. 

In order to meet the increasing need of pulses for ever 

growing population over a limited land we must increase 

production level of these pulse crops. In view of poor soil 

fertility, scarcity, high price and low use efficiency of 

chemical fertilizers by crops and poor economic condition 

and malnutrition problem of the common people, the 

biofertilizer technology seems to have great prospect in 

the country. The acute energy crisis and environment 

considerations further justify the increased use of 

biological sources of nitrogen instead of chemical that 

costs more and not sustainable. Hence, inoculation of 

Rhizobiurn appears to be very important for legume 

cultivation and sustainable agriculture. The above facts, 

the present study was planned to find out the effect of 

biofertilizer on the growth and yield performance of 

mungbean. 

Materials and Methods 

The experiment was conducted at farm of Bangladesh 

Institute of  Nuclear Agriculture (BINA) head quarter 

farm,Mymensingh;under Old Brahmaputra 

Floodplain(AEZ 9) during November to January 2013-

2014. The crop used in this study was mungbean (Vigna 

radiata L.) Binamoog-4.There were five treatments in 

different combinations of biofertilizer and N,P,K 

replicated thrice in randomized complete block 

design..Detail of treatment combination in Table 1. The 

Rhizobium strain  was inoculated  into yeast mannitol 

broth medium containing 250 ml Erlenmeyer flask under 

laminar flow cabinet. The inoculated flask was then placed 

on an electric shaker for seven days for optimal growth of  

Rhizobial cell in the broth culture. After seven days, the 

bacterial culture was tested its purity and growth. The 

Rhizobial cell was counted through plate count method. 

The population was maintained above 10 cells per ml 

broth culture. The populations of Rhizobium cells were 

1.9x109, 2.0x109 and 2.1x109 per ml broth culture 

respectively. All the chemical fertilizers except 

nitrogenous fertilizer were mixed with soil at the rate of 

nitrogen 8kg ha-1 as urea,phosphorus 14kg ha-1 as 

TSP,potassium 18 kg ha-1 as MOP thoroughly at the time 

of final land preparation  and urea was applied in two 

installments at 30 and 45 DAS. 

 
Table 1. Treatment combinations of different doses of N,P,K and 

biofertilizer for Binamoog-4 
 

Treatment Combination 

T1 control(without any fertilizer) 

T2 Rhizobium  inoculant1.5 

T3 Rhizobium  inoculant 1.5+P14 

T4 Rhizobium  inoculants1.5+ N+P14 +K18 

T5 Rhizobium inoculant1.5+P14+K18 
Subscripts of Rhizobium,N,P,K represent the dose in Kg ha-1 

 

Five plant samples were collected from the field at 35 and 

55 days of sowing and at harvest, from each plot, at 
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random and were carefully uprooted with the help of a 

nirani cuttin into a soil block in the f so that no nodules 

were left in the soil. The soil blocks were kept for 

sometime in water buckets to soak before gently washing 

out the soil from the roots.. The roots were then finally 

washed carefully with water. The nodules from root of 

each plant were collected. The length of the roots and 

shoots of each plant were recorded. Initial soil samples 

were collected and analyzed at soil science laboratory 

BINA, following standard procedure. Soil characteristics 

of the studied soils are shown in Table 2. 

 

Table 2. Soil characteristics of the experimental site at 

BINA head office farm. 
 

Properties Value Interpretation 

Sand (%) 27.06 

Silt loam Silt (%) 63.6 

Clay (%) 9.64 

pH 6.5 Slightly acidic 

OM (%) 1.57 Medium 

Total N (%) 0.098 Low 

Available P (mg kg-1) 13 Low 

Exchangeable K(meq. 100g-1 soil) 0.10 Low 

 

Results and Discussion  

The results obtained  from the  experiment on the growth 

and yield parameters of mungbean have been discussed in 

this chapter. Maximum numbers of nodules were recorded 

for the use of  biofertilizer in combination with chemical 

fertilizers at both 30 and 55 DAS (Tables 3 and 4). These  

results  revealed that use of  biofertilizer increased the 

nodule number of mungbean. Ahmad et al. (2004) found 

similar findings who reported that biofertilizer increased 

the nodule numbers. The highest dry shoot weights (559 

and 6823.0 mg plant-1) were found for the treatment of T4 

(N  + P + K + Rhizobium) at 30 and 55 days after sowing. 

The highest grain yield (1441.62 kg ha-1) and straw yield 

(1574.33 kg ha-1) were found for the treatment of T4 (N  + 

P + K + Rhizobium). At 30 DAS, interaction effect of 

chemical fertilizers and biofertilizer was found 

insignificant for most of the growth parameter. But at 55   

DAS, most of the growth and yield parameters showed 

significant variations. Both Grain yield and straw yield 

were maximum for T4. The Lowest weight of dry shoots 

(394.7 mg plant-1), grain yield (820.22kg ha-1), straw yield 

(974.33 kg ha-1)  were found for the control T1 which was 

statistically at par  T2 (412.6 mg plant-1) i.e. Rhizobium 

inoculant. Besides this ,most of  the other growth and yield 

parameters were statistically similar for T1 and T2 (Table 

5). These results revealed that the application of lone 

biofertilizer was insignificant compared to the control 

(without any fertilizer). 

 

Table 3. Effects of nitrogen, phosphorus, potassium  and  Rhizobium on plant height, shoot dry weight, number of nodule 

and nodule dry weight at 30 and 55 days after sowing (DAS) 
 

Treatments 
Plant height (cm) after DAS Shoot dry weight(mg plant-1) Nodule plant-1 Nodule dry wt. (mg plant-1) 

30 55 30 55 30 55 30 55 

T1 18.10 a 48.57   b 394.7   b 4360.    b 8.000   b 18 c 20.13   b 85.25   b 

T2 18.88 a 50.26  ab 412.6  b 4830   b 11.33  a 24.33   b 26.58  b 96.46  b 

T3 19.07 a 51.57  a 522.1  a 6259.  ab 12.00  a 26.00  ab 46.20  a 134.2  a 

T4 19.57 a 52.20  a 559.0  a 6830.  a 14.00  a 29.00  a 47.56  a 137.2  a 

T5 19.20 a 51.90  a 540.0  a 6825.  a 13.00  a 27.00  ab 46.40  a 135.5  a 

LSD0.05 1.72 2.47 48.31 601.90 2.57 3.45 4.15 9.18 

SE () 0.527 0.760 14.81 184.58 0.789 1.06 1.27 2.81 

CV (%) 4.82 2.59 5.07 5.25 11.71 7.84 5.34 4.27 
T1=control,T2=Rhizobium,T3=phosphorus+Rhizobium,T4=nitrogen+phosphorus+potassium+Rhizobium,T5=phosphorus+potassium+Rhizobium, Figures 

having common letter in a column are not significantly different at 5% level, SE=Standard error of means, CV=Co-efficient of variation 

 

Table 4.  Effects of  nitrogen, phosphorus, potassium and Rhizobium on  root length, root dry weight, number of leaves 

and leaves dry weight  at 30 and 55 days after sowing (DAS) 
 

Treatments 
Root length (cm) Root dry wt. (mg plant-1) Leaves plant-1 Leaves dry wt. (mg plant-1) 

30 55 30 55 30 55 30 55 

T1 10.30   b 13.47   b 43.69   b 571.0   b 4.21 14.65   c 330.6 3059.   b 

T2 11.39  a 13.71   b 44.6  b 582.1  a 5.31 15.21 c 342.1 3169.  a 

T3 11.41  a 13.82   b 48.81  a 618.2  a 6.33 19.92  b 344.4 3170.  a 

T4 11.51  a 14.43  a 51.30  a 628.5  a 6.36 25.16 a 347.0 3183.  a 

T5 11.49  a 13.95  ab 49.20  a 626.4  a 5.34 21.98 b 345.1 3174.  a 

LSD0.05 0.771 0.574 3.72 36.51 0.545 0.671 21.01 82.58 

SE () 0.236 0.176 1.14 11.20 0.167 0.206 6.44 25.32 

CV (%) 3.65 2.20 4.09 3.17 5.44 5.34 3.26 1.39 
T1=control,T2=Rhizobium,T3=phosphorus+Rhizobium,T4=nitrogen+phosphorus+potassium+Rhizobium,T5=phosphorus+potassium+Rhizobium, Figures 

having common letter in a column are not significantly different at 5% level, SE=Standard error of means, CV=Co-efficient of variation 

 

The data on the growth and yield of mungbean were 

significantly influenced by the combine effect of 

biofertilizer and chemical fertilizers (Bhattacharya and  

Pal, (2001). The interaction of biofertilizer and chemical 

fertilizers were  more efficient to produce higher number 

of nodules and higher yields of mungbean compared to the 

control as well as application of Rhizobium inoculant 

alone. 

Overall results  of experiment revealed that chemical 

fertilizer (N, P, K) in addition to biofertilizer inoculant 
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produced higher shoot weight, grain yield, leaf 

number,straw yield, nodule number, dry weight of nodule, 

plant  height  of mungbean under the present study which 

is  similar to Rahman et al. (2008) reported that 

phosphorus (P), molybdenum (Mo) along with Rhizobium 

produced  higher  dry weight of plant tops, grain yield, 

straw yield, nodule number, dry weight of nodule and leaf 

number of mungbean. The foregoing results showed that 

biofertilizer (Rhizobium inoculant) in combination with 

chemical fertilizers (N + P + K) were beneficial for 

growth, yield and yield contributing characters of  

mungbean variety (BINAmoog4).  

 

Table 5. Effects of  Nitrogen,phosphorus, potassium and Rhizobium on  Seeds per plant, 1000-seed weight, Grain yield, 

Straw  yield 
 

Treatments 1000 seed weight (g) Seeds Plant-1 Grain yield (kg ha-1) straw yield (kg ha-1) 

T1 30.36 b 66.33   b 820.22  d 974.33 c 

T2 31.86 b 68.21 b 894.54 d 1000.10 c 

T3 35.92 a 74.60  a 1213.91  c 1359.67 bc 

T4 36.04 a 77.80  a 1441.62 a 1574.33 a 

T5 35.95 a 76.20  a 1333.21 b 1435.676 b 

LSD0.05 4.20 6.59 90.29 129.90 

SE () 1.29 2.02 27.69 38.90 

CV (%) 6.23 4.74 4.06 5.09 
T1=control,T2=Rhizobium,T3=phosphorus+Rhizobium,T4=nitrogen+phosphorus+potassium+Rhizobium,T5=phosphorus+potassium+Rhizobium, Figures 

having common letter in a column are not significantly different at 5% level, SE=Standard error of means, CV=Co-efficient of variation 

 

To examine the interrelation among the yield and yield 

components,correlation statistics was done (Table 6 ). The 

values of correlation coefficient indicated that the grain 

yield of mungbean dependent on seed plant-1 (r=0.907**, 

p < 0.01), nodule number (r = 0.882**, p < 0.01), 1000 

grain weight (r = 0.884**, p < 0.01). Grain was also 

significantly correlated with straw yield (r = 0.972**, P < 

01). 

 

Table 6. Correlation matrix among the yield components of Binamoog-4 
 

 Grain yield Straw yield Seed Plant-1 Plant height No. of nodule 1000 seed weight 

Grain yield 1.00      

Straw yield 0.972** 1.00     

Seed Plant-1 0.907**  1.00    

Plant height  0.894**  1.00   

No. of nodule 0.882** 0.866* 0.977** 0.915** 1.00  

1000 seed weight 0.884**   0.786* 0.962** 1.00 

 
Overall results of the field experiment showed that 

biofertilizer (Rhizobium inoculant) in combination with 

chemical fertilizers(N + P + K) were beneficial for growth, 

yield and yield contributing characters of  mungbean 

variety (BINAmoog4). Considering the obtained result it 

may be infered that: (i). Such study is needed in different 

agro-ecological zones (AEZs) of  Bangladesh for regional 

adaptability and other performance, (ii). Combine effect of 

nitrogen, phosphorus and potassium with biofertilizer 

appeared promising for  obtaining the  higher yields of 

mungbean.  
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