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A review on response of Integrated Nutrient 

Management (INM) practices on growth and 

productivity of Greengram 
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Rai, Bhayankar, Akshay Ujjwal and Shakti Singh 

 
Abstract 
Integrated Nutrient Management is one of the most important practices which goal is to achieve high 

performance through the utilization of organic resources in crop management. This leads to development 

of concept of sustainable agriculture. There is an increasing awareness about INM in view of the energy 

shortage, food quality, safety and environmental concerns arising out of conventional crop production. 

An INM practice involves harnessing of soil organism to process to animal and crop residues and to 

produce slow release of nutrients as needed by the crops. Earthworms can be is a most important 

biological indicators of soil fertility for billions of years before these silent machines have been 

performing excellent function of soils plugging and fertilizing. The number of scientists reported 

significant effects of Vermicompost on germination efficacy, growth, yields and quality of Greengram. 

 

Keywords: INM, RDF, vermicompost, FYM, yield, productivity 

 

Introduction 

Greengram has been cultivated in India since prehistoric times and is believed to be a native 

crop of India. The food value of Greengram lies in its high and easily digestible protein. Its 

seed contain around 25-28% protein, 1.0-1.5% oil, 3.5-4.5% fibre, 4.5-5.5% ash and 62-65% 

carbohydrates on dry weight basis. In India food grains occupy 65% of total gross cropped 

area comprising cereals in 50% and pulses in about 15%. Within pulses, chickpea occupies 5% 

area followed by urdbean 3%, mungbean 2%, pigeonpea 2% and the other pulses cover about 

3% of gross cropped area under pulses in India. Pulses are cultivated on an area of 29.99 

million hectares with total production of 25.23 million tonnes and average yield of 841 kg/ha 

during 2017-18 (Agricultural Statistics at a Glance, 2018) [2]. In India, mungbean is mainly 

grown in Rajasthan, Maharashtra, Andhra Pradesh, Karnataka, Bihar, Gujarat, Odisha, Uttar 

Pradesh and Madhya Pradesh. There are 17 major pulses producing states in India. Out of 

these, Uttar Pradesh has contributed to about 8.5% in area and 9.5% in production, thus 

occupies fifth and fourth ranks in India, respectively. mungbean is cultivated on an area of 

4.23 million hectares with total grain production of 2.01 million tonnes and average yield of 

472 kg/ha during 2017-18 (4th Adv. Estimates) which contributed 14.19% in area and 7.96% 

in production of total pulses in India (Anonymous, 2018) [6]. In Uttar Pradesh state, pulses are 

grown an area of 2255 thousand hectares with a production of 1184 thousand metric tonnes 

and productivity of 533 kg/ha during 2017-18. Out of this, Uttar Pradesh Bundelkhand alone 

occupies 54.3% in area and 45.3% in total production. In mungbean, Uttar Pradesh occupies 

89.9 thousand hectares of area with a production of 44.7 thousand metric tonnes and a 

productivity of 477 kg/ha during 2017-18.  

Intensive agriculture in India involving the use of chemical fertilizers/pesticides in large 

amount has, no doubt, resulted in manifold increase in the productivity of farm commodities, 

but the adverse effects of these chemicals are clearly visible on soil physical, chemical and 

biological properties. Integrated nutrient management practice envisages the comprehensive 

management approach to improve the soil health, eco-system of the region and the quality of 

produce. However, a living soil can be maintained by continuous incorporation of crop and 

weed biomass, use of animal dung, urine-based manures viz., FYM, compost, vermicompost 

etc. besides achieving higher growth, yield and quality of crops. In this context, the literature 

pertaining to the INM on various organics, inorganic and biological protocols in greengram. 
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Effect of INM on Growth, Yield Attributes and Yield of 

Greengram  
Sadeghipour et al. (2010) [69] reported that application of N 

and P fertilizers significantly increased the seed yield (224.2 

g/m2) was obtained when 90 kg N /ha and 120 kg P2O5 /ha 

was applied. Mukherji et al. (2013) [54] reported highest dry 

matter accumulation was obtained in NPK + Mo followed by 

organic + Zn and NPK with no significant difference among 

them. Plant height was found highest in NPK followed by 

NPK + Mo and organic + B without any significant 

difference. Rathod and Gawande (2014) [68] reported that 

application of 30:60:00 kg NPK / ha recorded significantly 

higher growth and yield contributing characters of green gram 

followed by application of 25:50:00 and 20:40:00 kg NPK/ha. 

Green gram variety BM-2003-02 recorded significantly 

higher growth contributing characters followed by BPMR- 

145 and BM-2002-01. They also reported that variety BM-

2003-02 recorded significantly higher yield attributes, 

followed by BM-2002-01. Kumar et al. (2015) [38] observed 

that application of 50% RDF + 50% RDN + PSB produced 

significantly higher yield and yield attributes, and N, P, K 

uptake by mungbean. Imran et al. (2016) [33] reported the 

highest thousand seed weight, seed yield, biological yield, and 

harvest index were produced by P at the rate of 60 kg/ ha, 

while maximum plant height, number of pods/ plant, number 

of seeds/ pod, and protein content were given by P at the rate 

of 40 kg/ ha at par with P at the rate of 60 kg/ ha. Saha and 

Patra (2017) [70] reported that 25 kg nitrogen/ha in the form of 

urea, at constant level of phosphorus and potassium recorded 

highest growth attributes, which leads to more grain yield of 

greengram (914.54 and 926.83 kg/ha during 2016 and 2017, 

respectively) followed by 30 kg N/ha and 35 kg N/ha. Verma 

et al. (2017) [87] reported the highest grain yield (12.35 q/ha) 

and biological yield (37.42 q/ha) was obtained under 

Rhizobium + PSB + 60 P2O5/ha enhancing by 68.03 and 

30.38 per cent higher over control. Kumar et al. (2018) [39] 

reported different potassium level of soils is significantly 

affected the mungbean plants yield and yield contribution 

parameters. Maximum mungbean yield was 689 kg/ha was 

obtained with the application of 85 kg potash per hectare. 

Muniswam et al. (2018) [55] reported that the application of 25 

kg N/ha + 40 kg S/ha + 0.1% zinc at pre flowering and pod 

initiation significantly increased yield and quality parameters 

of greengram viz, maximum number of pods/ plant (30.33), 

test weight (41.68 g), seed yield (8.89 q/ha) and stover yield 

(27.10 q/ha) as well as maximum harvest index (24.73%) and 

protein content (24.83%). Akter et al. (2019) [3] reported 

phosphorus @ 40 kg/ha showed the highest performance in 

respect of plant height, leaves/plant, branches/plant, root 

length, leaves area, dry weight of shoot, dry weight of root, 

yield contributing attributes viz. number of pod per plant, pod 

length, number of seed/pod, thousand seed weight and seed 

yield/ha of mungbean. Muindi et al. (2019) [29] reported that 

the plots treated with zinc + manure recorded 32% higher 

plant height and 46% higher grain yield compared to NP 

applied plots.  

 

Effect of Vermicompost Protocols on Growth, Yield 

Attributes and Yield of Green gram  

Mathur (2000) [46] observed that the application of 20 kg N/ha 

through vermicompost significantly increased the growth of 

summer green gram in terms of plant height, dry matter, LAI, 

number and dry weight of nodules per plant than rest of the 

treatments and observed that application of 70 kg N/ha 

through vermicompost significantly increased pods per plant, 

seed yield, stover yield and total biomass yield of green gram 

over rest of the treatments. Rajkhowa et al. (2000) [66] found 

that application of recommended dose of nitrogen through 

vermicompost significantly increased seed yield of green 

gram over control and recommended dose of nitrogen through 

FYM. Das et al. (2002) [19] reported that application of 100 

per cent recommended dose of fertilizers to green gram 

through vermicompost significantly produced taller plants, 

more leaf area, root volume, nodule number, fresh nodule 

weight and dry matter yield better influence on dry matter 

yield, number of pods and pod yield of green gram as 

compared to the control and 100 per cent RDF through FYM. 

Rajkhowa et al. (2002) [65] reported that application of 

vermicompost at 2.5 t/ha + 100% RDF significantly increased 

the plant height, dry matter accumulation, root weight and 

yield of green gram over the control. Thiyageshwari and 

Perumal (2002) [82] reported that application of vermicompost 

@ 2 t/ ha + SSP (100%) + PSB recorded significantly higher 

grain yield (986 kg/ ha), haulm yield (1337 kg/ ha), number of 

pods/ plant (21.8), 1000 grain weight (41.00 g) and crude 

protein content (25.84%) of the blackgram over other nutrient 

management treatments. Kumar et al. (2003) [41] reported that 

plant height and dry matter accumulation per plant and 

produced 16.5 and 9.5 per cent higher seed yield of mungbean 

compared to FYM at 5 t/ ha and vermicompost at 2.5 t/ ha, 

respectively over the control. Meena (2005) [48] observed 

significant increase in total uptake of NPK in greengram with 

application of 5 t FYM/ha along with 75% NPK of RDF and 

2.5 t vermicompost/ha over control and other levels. Dahama 

and Poonia et al. (2007) [18] while investigating the effect of N 

(20 kg/ha), P2O5 (30 kg/ha), potash (20 kg/ha), Zn (25 kg/ha), 

Fe (5 kg/ha), FYM (10 t/ha) and vermicompost (5 t/ha), 

applied singly or in combination, on the performance of green 

gram cv. RMG-62 at Bikaner (Rajasthan) reported that plant 

height at harvest was highest with NPK + vermicompost (43.8 

cm). Chandramohan and Chandaragiri (2007) reported in 

blackgram that growth parameters like plant height, LAI, 

DMP, CGR and RGR and seed yield 502 and 484 kg/ha 

significantly influenced by application of 50% of N through 

sunhemp + 50% of N through vermicompost and were 

comparable with recommended NPK through inorganic 

source of nutrient respectively. Salah et al. (2009) [84] reported 

that most of the growth and yield component of mungbean 

viz. plant height, branch plant, number of nodules/plant, total 

dry matter/plant, pods/plant, seeds/plant, seeds/pod, weight of 

1000-seeds, seed yield and straw yield were significantly 

influence by the bio-fertilizer (Bradyrhyzobium inoculums) 

treatment except number of leaves and dry weight of nodule. 

Niranjan et al. (2010) [58] reported application of 

vermicompost had significant positive effects on growth 

performances and yield of plant as compare to the control. 

Kumwat et al. (2010) reported that significantly influenced 

the yield attributes i.e. pods/plant, seeds/pod and test weight 

of mungbean. However, seed yield (8.09 q/ha), straw yield 

(16.24 q/ha) and biological yield (24.33 q/ha) were also 

significantly higher with the application of organic manures, 

PSB and phosphorus fertilizatization. Sutaria et al. (2010) [79] 

reported that the application of vermicompost produced 

significantly higher grain yield (1029 kg/ha) and straw yield 

(1207 kg/ha) as compared to enriched compost (988 kg/ha) in 

blackgram. Bhatt et al. (2012) [11] reported that the application 

https://www.thepharmajournal.com/
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of vermicompost @ 1.5 t/ha significantly increased plant 

height, total dry matter production and number of nodules of 

greengram over that of 0.5 and 1.0 t/ha which accounted to 

the tune of 13.03, 17.54 and 14.08 per cent higher, 

respectively. Dhakal (2013) [23] reported that the highest seed 

yield of mungbean was obtained with the application of 

recommended dose of 75% RDF + 2.5 t/ha vermicompost + 

Rhizobium + PSB (12.34 q /ha) followed by treatments 100% 

RDF + 2.5 t/ha vermicompost (12.05 q /ha) and 100% RDF + 

Rhizobium + PSB (11.95 q /ha). The highest and comparable 

net returns were obtained with the application of 100% RDF + 

Rhizobium + PSB (52894.73) followed by 75% RDF + 2.5 

t/ha vermicompost + Rhizobium + PSB (61582.60) and 75% 

RDF + Rhizobium + PSB (50664.74). Kundu et al. (2013) [64] 

reported that plots treated with rhizobium seed inoculation 

positively and significantly influenced the growth parameters, 

nodulation, seed and stalk yield of greengram and also 

bacterial population of soil system. Chhaparwal et al. (2013) 

[17] reported that application of vermicompost being at par 

with PSB+ vermocompost, significantly increased plant 

height, number of branches per plant, dry matter accumulation 

per meter row length, chlorophyll content, number and dry 

weight of root nodules per plant, seeds per pod, test weight 

and yield parameters of greengrame. Sitaram et al. (2013) [80] 

reported that application of higher levels of vermicompost 

from 5 to 7.5 t/ha significantly enhanced the plant height at 

harvest, dry matter accumulation at 30, 45 and 60 DAS, dry 

weight of root nodules at 30 and 45 DAS, total chlorophyll 

content in fresh leaves at 30, 45 and 60 DAS, leaf area index 

at 30, 45, and 60 DAS, CGR during 30-45 and 45-60 DAS, 

RGR during 45-60 DAS and NAR during 45-60 DAS in 

mungbean. Chaudhari et al. (2013) [16] reported that 

application of recommended dose of N (20 kg/ha) through 

vermicompost along with foliar application of panchagavya at 

15 and 30 days after sowing to summer greengram which 

performed better and recorded significantly higher value of all 

growth attributes viz., plant height (41.6 cm), number of 

branches/plant (7.8), dry matter accumulation/plant (38.7 g), 

chlorophyll content (100.44) and root nodules/plant (27.3) 

over rest of the treatments Maryam and Mohammad (2013) 

[45] reported that biological yield of greengram was 

significantly affected by vermicompost and plant density. 

Significant increase in biological yield (7502 kg/ha) was 

observed by using 10 t vermicompost per ha compare to the 

control. Saravanan et al. (2013) [59] reported that the FYM + 

10% NPK whereas number of seeds was maximum in FYM + 

CCP 2:1 treatment. Integrated approach recorded better 

availability of nutrients viz. calcium, phosphorus, iron, 

sodium and potassium in fresh and dry seeds of greengram 

than the individual application. Patel et al. (2013) [61] reported 

that 100% RDF (20-40-00 kg kg/ha NPK) + biocompost (5 

t/ha) + management option recorded higher economic seed 

yield of greengram. Rathod and Gawande (2014) [68] reported 

that the application of 30:60:00 kg NPK/ha recorded 

significantly higher growth and yield contributing characters 

followed by application of 25:50:00 and 20:40:00. Biswas et 

al. (2014) [13] reported that highest plant height, number of 

branches per plant, average dry weight per plant, number of 

pods per plant, number of seeds per plant, test weight, seed 

yield and stover yield with the application of vermicompost 8 

t/ha compared to control. Dhakal et al. (2015) [21] reported that 

significant improvement in LAI, number of trifoliate, SPAD 

value of green leaf chlorophyll, dry matter accumulation, 

yield, harvest index and nutrient content of mungbean due to 

application of 75% RDF + 2.5 t/ha vermicompost + 

Rhizobium + phosphorus solublizing bacteria, followed by 

100% RDF + 2.5 t/ha VC and 100% RDF + Rh + PSB. The 

highest seed yield of mungbean was obtained with the 

application of 75% RDF + 2.5 t/ha VC + Rh + PSB (12.34 

q/ha) followed by 100% RDF + 2.5 t/ha VC (12.05 q/ha) and 

100% RDF + Rh + PSB (11.95q/ha). Neelam et al. (2015) [56] 

reported that application of 1/3 N each applied in form of 

FYM + vermicompost + neemcake + 75% recommended 

fertilizer dose (RDF) recorded significantly higher yield 

attributes and yield (1226 and 1359 kg/ ha) of mungbean and 

wheat (2908 and 2992 kg/ ha) during first and second year, 

respectively under tall wheat and mungbean cropping system. 

Meena et al. (2015) [21] reported that significant improvement 

in plant height at harvest, yield attributes, yield, protein per 

cent, nutrient content and uptake by greengram were recorded 

with application of nutrients through 75% RDF + 2.5 t/ha 

vermicompost + Rhizobium + PSB as compared to other 

combinations, followed by treatments 100% RDF + 2.5 t/ha 

vermicompost and 100% RDF + Rhizobium + PSB. Sharif et 

al. (2015) [73] reported that significantly enhanced the seed 

yield and seed quality parameters of greengram and they also 

reported that the application of FYM (1/3)+ vermicompost 

(1/3) + glyricidia leaf manure (1/3) equivalent to 100% RDP 

and foliar spray of panchagavya (3%) at flower initiation and 

15 DAF recorded significantly more number of pods per plant 

(21.27), pod length (10.25 cm), number of seeds per pod 

(12.10), seed yield (12.89 g/plant) and seed yield (1263.68 

kg/ha). compared to other treatment combinations and 

control. Dhakal et al. (2016) [22] reported that significant 

improvement in number of nodules/plant (80.97), dry weight 

of nodules (32.89 mg/plant), yield attributes, seed yield (12.34 

q/ha), harvest index (28.32%), nutrient content, available 

NPK and organic carbon after harvest in soil were recorded 

with application of nutrients through 75% RDF + 2.5 t/ha 

vermicompost + rhizobium + phosphate solubilizing bacteria 

(PSB) as compared to other combinations and control, but it 

was at par with 100% RDF + 2.5 t/ha vermicompost and 

100% RDF + rhizobium + PSB. Suman meena et al. (2016) 

[22] observed that growth and yield of greengram in treatment 

20 kg N, 40 kg P, 40 kg K and FYM @ 10 tonnes/ha were 

found to be significant over all other treatment. Arsalan 

Muhammad et al. (2016) [7] observed that the application of 

vermicompost (2 t/ha) with full dose of phosphorus (75 kg 

P2O5 /ha) treatment (V1P2) fertilization markedly influenced 

the nutrient concentration in grains (2.56% of N, 0.3% of P, 

1.23% of K), their uptake (62 kg/ha N, 12 kg/ha P, 39 kg/ha 

K) and yield (1410 kg/ha) over the control in mungbean. 

Economically significant nutrient contents in grain (2.44% N, 

0.37% P, 1.17% K), nutrient uptake (52 kg/ha N, 8.91 kg/ha 

P, 31.5 kg/ha K) and yield (1282 kg/ha) was observed from 

the treatment where half dose of fertilizer (37.5 kg P2O5 /ha) 

with 2 t/ha vermicompost (V1P1) over the control. Mishra et 

al. (2016) [50] reported that the growth characters of greengram 

like plant height (34.7 cm), number of branches (6.5), number 

of nodules per plant (23.5), dry weight of nodules (67.3 

mg/plant), yield attributes viz. number of pods per plant 

(32.3), number of seeds per pod (8.9), test weight (36.91 g), 

seed yield (11.6 q/ha), stover yields (26.1 q/ha) and harvest 

index (30.76%) was influenced significantly by integrated use 

of nutrient sources viz., 50% recommended doses of NPS 

through chemical fertilizer and 50% N through FYM which 

https://www.thepharmajournal.com/
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was at par to the 100% chemical fertilizer (NPS) treatment. 

The organic treatments received 100% recommended N 

combindly through FYM + neem cake + vermicompost (1/ 3 

from each source) along with weed and pest control measures 

provided comparable yields to fertilizer treatment. Verma et 

al. (2017) [87] reported that application of Rhizobium + PSB + 

20 kg N/ha gave significantly higher number of nodules 

(25.10/plant) and dry weight of nodules (24.10 mg/plant) of 

green gram which was statistically at par with Rhizobium + 

PSB + 60 kg P2O5/ha. Similarly, maximum yield attributes of 

greengram viz., number of pods (70.48), pod length (5.78), 

number of seeds (8.68) and test weight (40.05 g) were 

recorded with the application of Rhizobium + PSB + 60 kg 

P2O5/ha. Further results showed that highest grain yield (1235 

kg/ha), straw yield (2507 kg/ha), harvest index (33.0%) and 

production efficiency (17.39 kg/ha/day) were also recorded 

under Rhizobium + PSB + 60 kg P2O5/ha. Singh et al. (2017) 

reported that application of RDF + VC 5 t/ha registered 

maximum growth attributes, number of nodules, nodules dry 

weight, yield attributes and produced 8.42 and 5.1 per cent 

higher seed yield of mungbean (1060.6 kg/ha) over RDF 

(978.1 kg/ha), and RDF + VC 2.5 t/ha (1009.6 kg/ha), 

respectively. Chaudhari et al. (2017) reported that soil 

conditioner and INM significantly influenced the yield and 

yield attributes of mungbean. Application of gypsum @ 2 t/ha 

was found significantly superior over control (G1: No 

gypsum) by recording higher values of number of pods per 

plant (33.1), number of seeds per pod (10.15), seed yield 

(1130 kg/ha) and stover yield (3829 kg/ha) as compared to 

rest of the INM levels. Chandel et al. (2017) [14] reported that 

the use of FYM followed by gliricidia green leaf manuring in 

conjunction with chemical fertilizers recorded higher cotton 

and greengram yields with maximum monetary returns with 

improvement in soil fertility. Hence, it is concluded that long 

term application of 50% N through FYM/ gliricidia + 50% N 

through inorganics + 100% P2O5 /ha to cotton + greengram 

(1:1) intercropping system resulted in sustaining crop 

productivity and build up fertility status of Vertisols under 

rainfed condition. Mangesh et al. (2018) [18] reported that the 

maximum yield of greengram crop was produced by the 

vermicompost treatment after 60 day compared to remaining 

fertilizers treatment. Vermicompost is best organic fertilizer 

which is best treatment for production of greengram crop. 

Bhavya et al. (2018) [12] reported that application of higher 

dose of phosphorus along with PSB and vermicompost (100% 

RDP + vermicompost + phosphate solubilizing bacteria) 

proved to be the best in improving the seed yield (1033.33 kg/ 

ha). Application of inorganic P fertilizers, organic manures 

and PSB markedly influenced the nutrient concentration and 

their uptake. Results showed that application of vermicompost 

at 5 t/ha, seed inoculation with PSB and 100% RDP 

significantly increased the N, P, K and S concentration in 

grain, haulm and their uptake by greengram. Krishnaprabu 

(2018) [37] reported that integrated nutrient management not 

only increased the yield of greengram but also increased the 

nutrient uptake besides improving the physico-chemical and 

biological properties of soil which provide better soil 

environment for growth. The N, P and K uptake in system 

was higher when the crop was given under above said 

treatment combinations. Use of biofertilizer source helped in 

maintaining soil fertility in terms of available nutrients. 

Tiwari et al., (2021) reported that the better effect of INM 

practices on growth, yield parameters such as number of 

pods/plant, number of seeds/pod, seed weight/plant and 1000-

seed weight, seed yield and economics as compared to sole 

application of inorganic fertilizers and vermicompost 

treatments. However, 100% RDF + 100% Vermicompost had 

highest seed yield (822 kg/ha), closely followed by 75% RDF 

+ 50% vermicompost (791 kg/ha) compared to rest of 

treatments.  

 

Effect of INM on Economics of Greengram  

Mukherji et al. (2013) [54] reported Kalyani, Nadia that 

economic analysis depicted that higher gross return, net return 

and net production value of greengram were obtained in NPK 

+ Mo followed by organic + Mo and NPK + Zn. Hence, 

nutrient management with NPK + Mo at recommended doses 

for greengram may be suitable for higher yield and 

profitability. Neelam et al. (2015) [56] reported that net returns 

were higher with 100% RDF (₹ 60272 and ₹ 66948/ha), 

respectively, during both the years under mungbean-wheat 

system. The benefit: cost was also found higher with the 

application of 100% RDF among different nutrient levels with 

the value of 2.81 and 2.80 during 2010-11 and 2011-12, 

respectively. Meena et al. (2015) [21] reported that The highest 

and comparable net returns of greengram were obtained with 

the application of 100% RDF + Rhizobium + PSB (INR 

52894.73) followed by 75% RDF + 2.5 t/ha vermicompost + 

Rhizobium + PSB (INR 51582.60) and 75% RDF + + 

Rhizobium + PSB (INR 50664.74). Patel et al. (2016) [13] 

conducted an experiment with two greengram varieties viz. 

Meha and GM-4 and seven treatment of INM viz. 100% RDF, 

75% RDF + 2t FYM/ ha, 75% RDF + Rhizobium + PSB, 75% 

RDF + 2t FYM/ ha + Rhizobium + PSB, 50% RDF +4 t 

FYM/ ha, 50% RDF + Rhizobium + PSB and 50% RDF + 4 t 

FYM/ ha+ Rhizobium + PSB and they reported that 

maximum net relization along with higher BCR value were 

recorded with variety ‘Meha’ and combination application of 

75% RDF from urea + 2t FYM/ ha+ Rhizobium + PSB. 

Dubey et al. (2017) reported that higher net realization of ₹ 

102274.8/ha was obtained with combined application of V1 L5 

followed by ₹ 100958.9/ha with V1 L2 treatment combination. 

Among liquid fertilizer and variety treatment, L2 (₹ 

84122.8/ha) and V1 (₹ 93299.8/ha) secured maximum net 

profit. It was lowest (₹ 20099.3/ha) with treatment 

combination V2 L4. Muniswam et al. (2018) [55] reported that 

the application of 25 kg N/ha + 40 kg S/ha + 0.1% zinc (pre 

flowering and pod initiation) recorded maximum, gross return 

(₹ 44092.0/ha), net return (₹ 24739.0/ha) and B:C ratio (2.30) 

of greengram while lowest gross return (₹ 29083.0/ha), net 

return (₹ 11109.0/ha) and B:C ratio (1.61) was obtained in 

treatment T1 (control), respectively. INM treatments recorded 

169.2, 14.5 and 64.5% higher net returns as well as 43.0, 2.3 

and 26.3% more benefit: cost ratio over the control, 100% 

RDF and 100% vermicompost, respectively. Arsalan et al. 

(2016) [7]. 

 

Effect of INM on Soil Health  

Kale and Bano (1986) stated that vermiculture can 

considerably reduce the use of other fertilizers besides 

improving soil fertility. Edwards and Burrows (1988) [26] 

Albanell et al., (1988) [4] stated that Vermicompost contain 

nutrients in forms that are readily taken up by plants such as 

nitrates, exchangeable phosphorous, soluble potassium, 

calcium and magnesium, and have less soluble salts, greater 

cation exchange capacity and increased humic acid contents 
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respectively. Vinceslas-Akpa and Loquet (1997) [88] reported 

that the Vermicompost product had a lower soil organic 

carbon and higher nitrogen ratio, which indicates that the 

Vermicompost products were most suitable for soil 

amendment use. Atlavinyte and Daciulyte (1969) [8] reported 

the Vermicompost promote the accumulation of vitamin B12 

in the soil. reported a reduction of 50% of the recommended 

dose of nitrogen was supplemented by the use of 

Vermicompost. Shi-Wei and Fuzhen (1991) [74] stated that the 

Vermicompost contain large surface area for retention of 

nutrients. Orozco et.al. (1996) reported the forms are readily 

taken by the plants. Basker et. al., (1993) [10] pointed out the 

studies carried out under field conditions indicated that the 

castings of earthworms contained 2-3 times more available 

potassium than the surrounding soil. Ellio et al. (1990) [28] 

found that earthworm castings generally have a higher 

ammonium concentration and water – holding capacity than 

bulk soil samples and they constitute sites of high 

denitrification potential. Many authors have reported that 

Vermicompost enchance the plant growth in field soils and 

green house media has been attributed to a variety of factors 

including physicochemical properties. Edwards and Burrows 

(1988) [26]. 

 

Effect of Vermicompost on plant parasite  

Vermicompost helps the plant to fight soil – borne plant 

disease. Choui et al., (2002) pointed out the applications of 

Vermicomposts have been reported to suppress plant fungi 

such as Phytophthora, Fusarium and Plasmodiophora in 

tomatoes and cabbage, Pythium,Rhizootonia in cucumber and 

radish, Verticilli in strawberries. Addabdo (1995) [1] stated 

that the various forms of organic matter amendments could 

often suppress plant parasitic nematode populations. Edward 

and Bohlen (1996) [27] stated that the nursery plants grown in 

the biologically enhanced Vermicompost may have increased 

resistance to pests and pathogen. 
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