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Abstract 
In the year 2021, a field experiment was conducted at the School of Agriculture, ITM University, 

Gwalior, (M.P.) to determine the agronomical performance of green gram in the presence of organic 

manures and bio fertilizers. The experimental field's soil had a sandy clay loam texture, was low in 

organic carbon and accessible nitrogen, and was medium in available phosphorus and potash. With a pH 

of 7.35, it is slightly alkaline in reaction and has a moderate cation exchange capacity. There were three 

replications of each treatment, which included three types of organic manures and three types of bio 

fertilizers. There are ten different treatments available (t1 to t10). The treatment of 3 t/ha poultry manure 

+ 2.5l/ha rhizobium (T6) resulted in positive plant growth and yield. 
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Introduction 

One of the most important pulse crops, green gram (Vigna radiata L.), often known as mung 

bean, is an excellent source of high-quality protein (Patel et al., 2016; Mahalingam et al., 

2018). It's also used in salads, vegetables, and Indian recipes such as curry, sevpuri, panipuri, 

and Indian chat sprout salad. Green gram has been cultivated in India since ancient times and 

is native to the Indian subcontinent and Central Asia, where it has been grown for over a 

decade. India is the world's leading producer of green gram, which is grown in nearly every 

state, including Orissa, Madhya Pradesh, Rajasthan, Maharashtra, Gujarat, and Bihar. It is 

planted on around 4.5 million hectares, yielding 2.5 million tonnes with a productivity of 548 

kg/ha, accounting for 10% of total pulse production. Green gram production is expected to 

reach 2.64 million tonnes in 2020-21, according to the government of India's third advance 

projections (India state 2021). For the past 100 years, chemical fertilizers have been used to 

grow green grams all over India. 

Fertilizers alone cannot sustain land productivity in modern farming. The long-term and 

excessive use of chemical fertilizers has resulted in soil health deterioration and decreased 

productivity (Yadav and Lourd raj, 2005). Maintaining environmental safety and agricultural 

sustainability is critical in today's agricultural production system without reducing 

productivity. Excessive use of the chemical is not only harmful to crop plants over time, but it 

also makes soil ecologically fragile, reducing productivity and having an economic impact. 

Long-term use of inorganic fertilizers such as ammonium sulfide and sulfur-coated urea has 

resulted in soil acidification, decreased soil aggregate stability, decreased soil respiration, 

pollution of underground water, and a decrease in earthworm population. Soil properties have 

deteriorated as a result of the widespread use of inorganic fertilizers and pesticides to increase 

yield and protect crop varieties. The use of chemical fertilizers has had a negative impact on 

humans, soil organisms, and the environment. Modern agriculture is becoming increasingly 

reliant on a steady supply of synthetic inputs, such as chemical fertilizers. 

Efficient plant nutrition management practices must be identified in order to ensure improved 

and sustainable agricultural production while also conserving natural resources. The role of 

organic manures and biofertilizers in sustainable agriculture is especially important in this 

context. Phosphorus solubilizing bacteria, potassium solubilizing bacteria, and rhizobium are 

important components of organic fertilizers such as vermicompost, poultry manure, farm yard 

manure, and bio-fertilizers.  

Vermicomposting is an efficient method of converting organic waste materials such as plant 

litter, manure, and other solid wastes into useful organic fertilizers via earthworms.  
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The nutrient quality of vermicompost varies and is dependent 

on the substrates used. Moisture percent- 60 to 70, aeration- 

50%, temperature- 18 to 35 °C, pH- 6.5 to 7.5, nitrogen 0.8–

3.0 percent, phosphate 0.5–1.7 percent, and potassium 0.5–1.6 

percent Vermicompost contains micronutrients, microbes 

from various groups such as bacteria, fungi, and 

actinomycetes, phytohormones, soil enzymes, and humic 

acids, and it is free of pests and diseases. It improves soil and 

increases plant growth productivity.  

Farmyard manure is a diverse mixture of animal manure, 

urine, bedding material, fodder residues, and other 

components that contribute significantly to soil fertility and 

capacity through positive effects on soil physical, volatile, and 

biological properties, as well as plant nutrition. On average, 

well-composted farmyard manure contains 0.5 percent 

nitrogen, 0.2 percent phosphorus, and.0.5 percent potassium. 

Poultry manure is the rapidly fermented excreta of a bird. If 

left exposed for 30 days, it will lose half of its nitrogen. When 

compared to other organic manures, poultry manure contains 

more nitrogen and phosphorus. 3.03 percent N, 2.63 percent 

P2O5, and 1.4 percent K2O is the average nutrient contents. 

Biofertilizers are organic fertilizers. Rhizobium inoculation is 

the most cost-effective, simple, and secure method of 

supplying nitrogen to green grams via a well-known 

symbiotic nitrogen fixation process. Phosphate Solubilizing 

Bacteria (PSB) consistently increase phosphate availability to 

plants by mineralizing organic phosphorus compounds (Beg 

and Singh 2009). Potash Solubilizing Bacteria contains potash 

mobilizing Bacteria strains that help mobilize and convert 

insoluble potash to soluble potash, making it available to 

plants. 

In terms of soil structure and nutrient management, the use of 

organic manure and biofertilizers is critical. They increase the 

solubility of a fixed form of nutrient into a soluble form, 

improve nutrient availability, and maintain soil health due to 

the build-up of soil organic matter and beneficial microbes, 

which helps to improve physical, chemical, and biological 

conditions of the soil, soil microbial activities, soil structure, 

water-holding capacity, and thus increase soil fertility and 

productivity, which helps to improve plant growth, metabolic 

activity, and soil fertility. 

 

Materials and Methods  

The study, entitled "Effects of Organic manures and 

Biofertilizers on Growth and Yield of Mung Bean (Vigna 

radiata L)," was conducted in 2021 at the Agricultural 

Research Farm (M.P.), School of Agriculture, ITM 

University. Details of the test site, climatic conditions, 

materials used, procedures, and techniques that were followed 

during the course. The research farm is located at latitude 26 ° 

14ˈN, longitude 78 ° 14ˈE, and at an altitude of 206 m above 

sea level. Field of Agricultural Research Farm, School of 

Agriculture, ITM University, Gwalior (M.P.). The soil at the 

test site was a sandy loam structure. Several soil samples from 

topsoil to a depth of 15 cm were randomly taken before 

sowing and the mixed samples prepared after mixing were 

analyzed in the laboratory for mechanical and chemical 

composition. This study adopted a randomized block design 

with 9 treatments repeated 3 times. The length of each plot for 

each process is 5m. When shown in combination. (T1) VC – 2 

t / ha + PSB – 2.5 l / ha (T2) VC – 2 t / ha + SB – 2.5 l / ha 

(T3) VC – 2 t / ha + RHIZOBIUM – 2, 5 l / ha (T4) PM – 3 t / 

ha + PSB – 2.5 l / ha (T5) PM – 3 t / ha + KSB – 2.5 l / ha 

(T6) PM – 3 t / ha + RHIZOBIUM – 2.5 l / ha (T7) FYM – 2 t 

/ ha + PSB – 2.5 l / ha (T8) FYM – 2 t / ha + KSB – 2.5 l / ha 

(T9) FYM – 2 t / ha + RHIZOBIUM – 2.5 l / ha (T10) 

Absolute Control. Mung beans were carefully harvested when 

the harvest season was reached. Plant height (cm) and plant 

dry matter accumulation (g) were manually measured with 

four companion plants randomly selected from each 

replicating plot, seeds were separated and dried in the sun 3 

days after harvest. The foliage production from each plot was 

measured and expressed in tonnage per hectare. Statistics 

were calculated and analyzed using Gomez and Gomez's 

statistical approach. 

 

Results and Discussions  

Effect of Organic manures and bio fertilizers on growth 

attributes  

Plant height  
At harvest, the highest plant height of 55.50 cm was recorded 

in the treatment (T6) poultry manure – 3 t/ha + rhizobium – 

2.5L/ ha which is on par with the poultry manure -3t/ha + 

phosphorus solubilizing bacteria - 2.5L/ha (T4) (54.20 cm) 

and vermicompost - 2t/ha +rhizobium – 2.5L/ha (T3) (53.85). 

The lowest plant height 42.50 cm was recorded in the 

treatment (T10) which is inferior to other treatments. 

 

Plant dry weight  
At harvest the highest plant dry weight with 9.01gm was 

recorded in the treatment (T6) poultry manure – 3 t/ha + 

rhizobium – 2.5L/ ha which is on par with the poultry manure 

-3t/ha + phosphorus solubilizing bacteria - 2.5L/ha (T4) 

(8.22gm) and vermicompost - 2t/ha +rhizobium – 2.5L/ha 

(T3) (53.85). The lowest plant height 4.02 was recorded in the 

treatment (T10) which is inferior to other treatments.  

  

Number of leaves per plant  
At harvest, the application of poultry manure – 3 t/ha + 

rhizobium – 2.5L/ ha (T6) recorded the higher number of 

leaves 19.65 and the lowest number of leaves was registered 

under Absolute control (T10) with 15.25 leaves and was 

significantly inferior over the rest of the treatments.  

 

Number of primary branches per plant  
The treatment involving poultry manure – 3 t/ha + rhizobium 

– 2.5L/ ha (T6) recorded a maximum of 7.62 branches at 

harvest and was comparable with poultry manure -3t/ha + 

phosphorus solubilizing bacteria - 2.5L/ha (T4) (7.52), 

vermicompost - 2t/ha +rhizobium – 2.5L/ha (T3) (7.47). The 

least number of branches was recorded in absolute control 

(T10) with 5.71 which was inferior to the rest of the 

treatments. Mohbe et al. (2018) proved that application of 

poultry manure showed, best performance in initial plant 

Number of primary branches at 60 DAS.  

 

Number of root nodules per plant  
At harvest a higher number of root nodules was recorded 

under the application of poultry manure – 3 t/ha + rhizobium 

– 2.5L/ ha (T6) by registering 18.78 which is on par with the 

application of poultry manure -3t/ha + phosphorus 

solubilizing bacteria - 2.5L/ha (T4) (18.30). The lowest was 

recorded in the absolute control (T10) with 11.23 and was 

significantly inferior to the rest of the treatments. Poultry 

manure with organic form of nitrogen may have enabled a 

faster and better growth of the crop, this with better 
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Rhizobium establishment in the nodules due to a conducive 

atmosphere provided by the organic manure with adequate 

phosphorus for supportive growth of roots and nodules may 

have resulted in a higher yield attributes in greengram. The 

results are similar to findings of Abraham et al., 2007. 

  

Number of pods per plant  
The number of pods per plant the results show that the 

number of pods per plant was influenced significantly due to 

different levels of organic fertilizer and bio fertilizer. The 

number of pods per plant ranged from 13.2 to 9.8. The 

maximum number of pods per plant (13.2) was observed 

under the application of poultry manure – 3 t/ha + rhizobium 

– 2.5L/ ha (T6) which is on par with the application of poultry 

manure -3t/ha + phosphorus solubilizing bacteria - 2.5L/ha 

(T4) (13.0) and vermicompost - 2t/ha +rhizobium – 2.5L/ha 

(T3) (13.0). The lower number of pods was recorded in the 

absolute control (T10) with 9.8 and was significantly inferior 

to the rest of the treatments.  

 

Number of seeds per pod  
The highest number of seeds (9.5) was registered in the 

application of poultry manure – 3 t/ha + rhizobium – 2.5L/ ha 

(T6) which is on par with the application of poultry manure -

3t/ha + phosphorus solubilizing bacteria - 2.5L/ha (T4) (9.2). 

The lower seeds per pod were recorded in the absolute control 

(T10) with 6.5 and were significantly inferior to the rest of the 

treatments.  

 

1000 grain weight  
The highest number of 1000 grain weight (33.4 gm) was 

registered in the application of poultry manure – 3 t/ha + 

rhizobium – 2.5L/ ha (T6) and the lower 1000 grain weight 

was recorded in the absolute control (T10) with 31.2 gm and 

were significantly inferior over the rest of the treatments.  

 

Effect of organic manures and bio fertilizers on yield 

attributes  

Grain yield 

The highest grain weight (1496.12 kg) was registered in the 

application of poultry manure – 3 t/ha + rhizobium – 2.5L/ ha 

(T6) and was significantly superior to the rest of the 

treatments. The lower grain weight was recorded in the 

absolute control (T10) with 662.48 kg and was significantly 

inferior to the rest of the treatments.  

 

Stover yield  

The highest stover yield was recorded under the application of 

poultry manure – 3 t/ha + rhizobium – 2.5L/ ha (T6) by 

registering 3286.12 kg which is on par with the application of 

poultry manure -3t/ha + phosphorus solubilizing bacteria - 

2.5L/ha (T4) (3222.57 kg) and vermicompost - 2t/ha 

+rhizobium – 2.5L/ha (T3) (3203.13 kg). The least stover 

yield was recorded in the absolute control (T10) with 2552.48 

kg and was significantly inferior to the rest of the treatments.  

 

Biological yield: The result shows that biological yield per 

hectare was influenced significantly due to different levels of 

organic manures and bio fertilizers. The poultry manure – 3 

t/ha + rhizobium – 2.5L/ ha (T6) registering 4782.24 kg which 

is on par with the application of poultry manure -3t/ha + 

phosphorus solubilizing bacteria - 2.5L/ha (T4) (4672.87 kg) 

and vermicompost - 2t/ha +rhizobium – 2.5L/ha (T3) 

(4474.03 kg). The least biological yield was recorded in the 

absolute control (T10) with 3214.96 kg and was significantly 

inferior to the rest of the treatments.  

 

Harvest Index  
The highest harvest index was noticed in the treatment with 

the application of poultry manure – 3 t/ha + rhizobium – 2.5L/ 

ha (T6) by registered 31.28. The least harvest index was 

recorded in the absolute control (T10) with 20.61 and was 

significantly inferior to the rest of the treatments. These 

results are similar with the findings of (Yadav et al., 2018).  

 
Table 1: Influence of Organic manures and Bio fertilizers on the 

growth of green gram. (Vigna radiata L.) 
  

Treatments 
Plant 

height 

Plant 

dry 

weight 

Number of 

leaves per 

plant 

Number of 

primary 

branches per 

plant 

Number 

of root 

nodules 

 

T1 52.90 7.43 18.10 7.25 17.30 

T2 48.75 5.23 16.35 6.63 13.32 

T3 53.85 7.89 18.45 7.47 17.57 

T4 54.20 8.22 19.20 7.52 18.30 

T5 50.20 6.22 16.95 6.57 15.57 

T6 55.50 9.01 19.65 7.62 18.78 

T7 51.40 6.96 17.00 6.92 16.72 

T8 45.55 4.96 15.80 6.42 12.38 

T9 52.00 7.01 17.34 7.16 16.80 

T10 42.50 4.02 15.24 5.17 11.23 

S.Ed 1.13 0.13 0.35 0.16 0.24 

C.D 2.37 0.28 0.73 0.34 0.73 

 
Table 2: Influence of 0rganic manures and Bio fertilizers on the 

yield of green gram (Vigna radiata L.) 
 

Treatments 
Pod per 

plant 

Seeds per 

pod 

1000 grain 

weight 

T1 12.5 8.6 33.1 

T2 10.4 7.3 32.0 

T3 13.0 9.1 33.3 

T4 13.0 9.2 33.4 

T5 10.4 7.8 32.2 

T6 13.2 9.5 33.4 

T7 11.8 8.0 32.6 

T8 10.1 6.9 31.9 

T9 12.2 8.2 32.8 

T10 9.8 6.5 31.2 

S.Ed 0.23 0.14 0.72 

CD (p= 0.05) 0.50 0.31 1.51 

 
Table 3: Influence of Organic manures and Bio fertilizers on the 

yield of green gram. 
 

Treatments 
Grain 

Yield 

Stover 

Yield 

Biological 

Yield 

Harvest 

Index 

T1 1186.08 3076.08 4262.16 27.83 

T2 809.81 2699.81 3509.63 23.07 

T3 1270.90 3203.13 4474.03 28.41 

T4 1450.30 3222.57 4672.87 31.04 

T5 890.00 2760.69 3650.69 24.38 

T6 1496.12 3286.12 4782.24 31.28 

T7 1025.81 2915.81 3941.62 26.03 

T8 741.04 2631.04 3372.07 21.98 

T9 1030.00 2983.77 4013.77 25.66 

T10 662.48 2552.48 3214.96 20.61 

S.Ed 22.76 53.24 93.89 0.54 

CD (p= 0.05) 47.82 111.87 197.26 1.14 
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Conclusion 

The result of this study indicates that combination of Poultry 

manure and Rhizobium has given the highest yield when 

compared to the other treatments. Therefore it is 

recommended to the farmers that the combination of Poultry 

manure and Rhizobium can be used instead of chemical 

fertilizers. It is also observed that treatments like T4 and T3 

also gave similar yield of green gram when compared to 

treatment T6.As Poultry manure and Rhizobium are obtained 

at lower price and are in abundance, it also has notable effect 

on the yield of green gram. 
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