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Introduction 
 

In national food grain basket pulses play significant 

role. Globally, India is a major producer and 

consumer of pulses. Pulses are the major source of 

protein which helps to feed the 40% poor and 

vegetarian people of the country (Avinash and Patil, 

2018). Being there unique character of fixing 

atmospheric nitrogen make them more special and 

versatile, called “mini fertilizer" factory and also 

known as "marvel of nature" due to their deep tap 

root system that reduces soil erosion and make them 

tolerant to drought stress (Shrikant, 2010). 

Mungbean (Vigna radiate (L.) Wilczek) commonly 

known as green gram or golden gram, ranks third 

after chickpea (Cicer arietinum L.) and pigeonpea 

(Cajanus cajan (L.) Huth) based on both area and 

production among all pulses grown in India. Among 
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Summer mungbean is a short duration, third most important pulse crop grown after 

chickpea and pigeonpea in India. Being pulses is considered as orphan crop because of 

growing in marginal land with less care. Mungbean is able to fix atmospheric nitrogen to 

fulfil its nitrogen requirement to somewhat but that is not enough to achieve potential yield. 
So, experiment was conducted to evaluate the effect of integrated nutrient management 

(INM) on growth, yield and quality of summer mungbean at CCSHAU, Hisar during 

summer 2020. The experiment was laid out in Randomised block design replicated thrice 
contained twelve treatments. The result revealed that maximum growth parameter, yield 

attributes, seed yield (11.03q ha
-1

), biological yield(36.41q ha
-1

), NPK uptake in seed& 

straw (37.28, 7.57 and 14.44 & 45.15, 4.61 and 25.62 kg ha
-1

, respectively) and N content 
in soil after harvest (126.38 kg ha

-1
) were recorded in treatment 75% RDF + 25% RDN 

through vermicompost + Rhizobium + PSB. Application of 100% RDN through 

vermicompost + Rhizobium + PSB recorded highest P and K content in soil after harvest 

(10.74 and 251.88 kg ha
-1

). INM methods not only raised production, but also enhanced the 
nutrient uptake due to increase in root surface area their penetrability, and enhanced the 

nutritional content in summer mungbean. 
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pulse crop, mungbean is an excellent source of high 

quality protein which is easily digestible ranged 

from 20.97–31.32% (Anwar et al., 2007), which 

contains good quality of lysine (4600 mg/g N) and 

tryptophan (60mg/ g N) in their grains (Puniya et al., 

2018).  

 

It is also a good source of carbohydrate (51%), 

moisture (10%), minerals (4%) viz., calcium, zinc 

and folate (124, 3, and 549 mg 100
-1

 g grains 

respectively), and vitamins (4%) such as vitamin A 

(94 mg 100
-1

 g) as well as vitamin C (8 mg 100
-1

 g), 

riboflavin and thiamine in mungbean sprout 

(Choudhary, 2010). It is mainly grown in rainy/ 

kharif season, but can also be an ideal crop under 

spring and summer seasons because of its low water 

requirement and capacity to withstand under high 

temperature. 

 

Being pulses is considered as orphan crop because 

of growing in marginal land with less care. 

Mungbean is able to fix atmospheric nitrogen to 

fulfil its nitrogen requirement to somewhat but that 

is not enough to achieve potential yield. To achieve 

its full yield potential we need to supply the all the 

essential nutrient in optimum amount. Because, the 

continuous use of high analysis fertilizer in major 

cropping system like rice-wheat, maize-wheat and 

rice-mustard reduce the factor productivity and 

decline the inherent fertility of soil leads to number 

of macro and micro-nutrient deficiency.  

 

Using organic source of nutrients (manure and 

compost) which act as a soil conditioner help in 

improving the soil physical, chemical and biological 

health, but due to slow release of these nutrients 

unable to fulfil their nutrient demand in single 

season of crop (Akhtar et al., 2011). To overcome 

such deficiencies and maintain the soil fertility we 

need to find some alternate option to supply the 

nutrients and maintain the soil health. For this we 

integrated different sources of nutrient like organic, 

inorganic and bio fertilizer to enhance the 

availability and helps the crop to uptake more 

nutrients. Bio-fertilizers are the substances 

containing variety of microbes having the capacity 

to enhance plant nutrient uptake by colonizing the 

rhizosphere and make the nutrients easily accessible 

to plant root hairs. Bio-fertilizer like Rhizobium 

initially require huge amount of energy to multiply 

their number which helps in fixing the atmospheric 

nitrogen. For example, for fixing one molecule of 

atmospheric nitrogen Rhizobium require16 moles of 

adenosine triphosphate (Singh and Singh, 2018 and 

Hubbell and Kidder, 2009). Other Bio-fertilizer like 

Phosphorus solubilizing bacteria (PSB) helps to 

enhance the availability or solubility of fixed form 

of phosphorus in soil.  

 

INM system technique employs a well-balanced mix 

of inorganic fertiliser and organic manure to 

improve soil fertility and crop yield (Kumar et al., 

2013). INM consequences have given way to grow 

mungbean using various sources of nutrients i.e. 

inorganic (chemical fertilizers) and organic 

(Vermicompost) nutrient sources along with bio-

fertilizers like Rhizobium and PSB. It intended to 

achieve four major goals viz., to maintain soil 

productivity, to ensure sustainable production, to 

prevent degradation of the environment and to 

reduce expenditure on the chemical fertilizers. It 

boosts productivity while reducing the amount of 

chemical fertilisers needed for cultivation, which 

results in consistent crop production and increased 

availability of both major and minor nutrients 

(Rautaray et al., 2003). Therefore, to reduce the 

losses and indiscriminate use of inorganic fertilizers, 

substitution with available organic sources of 

nutrients and bio-fertilizers is inevitable. In order to 

develop sustainable farming system with reduced 

use of synthetic fertilizer, more attention needs to be 

given for the use of organic manure that could have 

beneficial effects on crop production as well as on 

soil health. 

 

Materials and Methods 

 

A field experiment was conducted “To study the 

effect of integrated nutrient management on growth, 

yield and quality of summer mungbean” at 

Experimental area, Agronomy farm, CCSHAU, 

Hisar, Haryana (India) during summer 2020. 
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Geographically, Hisar is located at 29
0
 09' 14.28'' 

North latitute, 75
0
43' 02.84'' East longitude and at an 

altitude of 234 metres above mean sea level. The 

place falls in western agro-climatic zone IV (Trans 

Gangetic Plain region).The prevailing climate in 

Hisar is known as a local steppe climate typically 

semi-arid and monthly-wise weather parameters 

during the crop season recorded at college 

meteorological observatory have been presented in 

Fig 1. 

 

The soil of the experimental field was loamy sand in 

texture, alkaline in reaction, poor in organic matter 

(2.7 x 10
-5 

%), low in available nitrogen (116.25 kg 

ha
-1

) and phosphorus (9.29 kg ha
-1

) and medium in 

potassium content (242.42 kg ha
-1

). The soil samples 

were tested for pH, organic carbon content, 

electrical conductivity, available N, P and K as per 

methods given by Richards (1968); Walkley and 

Black (1934); Subbiah and Asija (1956); Olsen  

(1954) and Metson et al., (1956), respectively. 

Simple RBD with three replications was used in the 

trial and each replication contains twelve treatments 

viz., Control (T1), 50% RDF (T2), 75% RDF (T3), 

RDF 20 kg N ha
-1

 and 40 kg P2O5 ha
-1

 (T4), 50% 

RDF + Rhizobium + PSB (T5), 50% RDF + 50% 

RDN through Vermicompost (T6), 50% RDF + 50% 

RDN Vermicompost + Rhizobium + PSB (T7), 75% 

RDF + Rhizobium + PSB (T8), 75% RDF + 25% 

RDN through Vermicompost (T9), 75% RDF + 25% 

RDN through Vermicompost + Rhizobium + PSB 

(T10), 100%RDF + Rhizobium + PSB (T11) and 

100% RDN through Vermicompost Rhizobium + 

PSB (T12). Recommended dose of fertilizers were N 

and P applied @ 20 kg ha
-1

 and 40 kg ha
-1

 

respectively. The full dose of N and P were given 

through urea (46% N) and DAP (46% P and 18% N) 

respectively. The seeds were inoculated with 

Rhizobium and PSB. The vermicompost contained 

1.85% N, 0.85% P, and 1.06% K. Application of 

well decomposed vermicompost in experimental 

plot was according to treatment at the time of 

sowing, with the help of thoroughly mixing of 

vermcompost in soil. The crop was sown in 2
nd

 

fortnight of March using variety MH 421. The 

requisite plot wise fertilizers were prepared and 

applied before sowing. Each treatment was 

accommodated in 6.0 x 3.0 m
2
 plots with row to row 

distance 30 cm and plant to plant 10 cm. Data on 

plant height, number of branches plant
-1

, LAI (leaf 

area index), dry matter accumulation plant
-1

, pod 

length, number of pods plant
-1

, number of seeds pod
-

1
, 1000 grain weight and grain yield plant

-1
 and yield 

parameters such as biological yield, grain yield and 

harvest index were recorded as per the standard 

procedures. The plant and soil samples were 

collected at harvest, oven dried at 65°C, processed 

and analysed for total N, P and K following standard 

procedures. Nitrogen was estimated in plant samples 

by modified Kjeldhal’s method as described by 

(Jackson, 1973). The phosphorus content was 

determined as per procedure outlined by Gupta 

(2007). Potassium in the acid digest of plant samples 

was determined using flame photometer. The data 

were pooled and statistically analysed by adopting 

appropriate method of standard analysis of variance 

(Gomez and Gomez, 1984). 

 

Results and Discussion 

 

Growth parameter 

 

The influence of INM on summer mungbean growth 

parameters such as plant height, leaf area index, 

number of branches plant
-1

, and dry matter 

accumulation plant
-1

 were found to be significant. 

Data from studies reveals that treatment 75% RDF + 

25% RDN through Vermicompost + Rhizobium + 

PSB (T10) significantly increased the growth 

parameters at 30, 45 DAS and at harvest compared 

to control and other treatments (Table 1), and was 

statistically comparable to treatments 100% RDN 

through Vermicompost Rhizobium + PSB (T12) and 

100% RDF + Rhizobium + PSB (T11). The combined 

application of organic, inorganic and bio-fertilizer 

boosted the availability of major nutrients to plant, 

enhanced cell multiplication and early root growth. 

That led to higher absorption of nutrients from 

deeper layers of soil and ultimately resulting in 

increased plant growth (Sankar et al., 2005). The 

ability of plants to grow taller could be due to 

readily available nitrogen, which is a key component 



Int.J.Curr.Microbiol.App.Sci (2023) 12(03): 225-234 

228 

 

of protoplasm and aids in photosynthesis as well as 

speeds up metabolism, cell division, and cell 

elongation (Tisdale et al., 1995). The high 

availability of nitrogen helps in production of auxin 

that increases number of branches per plant (Sharma  

and Dayal, 2005). The better emergence, stronger 

root system and faster plant growth could be factors 

in increased LAI.  

 

According to Watson (1952), LAI and CGR are 

crucial growth indicators for evaluating the 

effectiveness of crop production. Increase in total 

dry matter towards maturity may be due to growth 

pattern, higher rate of CO2 fixation and RuBP 

carboxylase activity during crop growth (Lawlor, 

1995). (Seyed Sharidi and Raei, 2011) Reported that 

higher LAI increases the absorption of solar energy 

that led to more biomass production. Similar result 

also found by (Singh et al., 2017) 

 

Yield attributes and yield 

 

The significant increase in the yield attributing 

characteristics such as pod length (8.25 cm.), 

number of pods plant
-1 

(19.33), number of seeds pod
-

1
(8.81) and seed yield plant

-1
(12.39 g) and yield 

parameters such as biological yield (36.41 q ha
-1

) 

and seed yield (11.03 q ha
-1

) was observed with the 

treatment T10 as compared to control (5.68 cm, 

13.85, 6.78, 9.22g and 26.06 and 7.06 q ha
-1

) and 

other treatments (Table 2) and was found at par with 

treatments T12and T11. Combine application of 

organic manure, inorganic fertilizer and bio-

fertilizer provide favourable moisture regime and 

aeration (vermicompost has positive effect on soil 

porosity) for better root growth and respiration and 

higher soil biological activity as compared to only 

inorganic fertilizers (Singh, 2021). This increased 

the availability of essential nutrients to plant, 

improve the photosynthesis and plant growth 

attributes, crop growth rate and ultimately increased 

yield attributes through improved supply of the 

primary macronutrients (NPK). Total dry matter 

accumulation is an important parameter in boosting 

the source sink relationship and yield potential 

(Dordas, 2009). More availability of nutrients leads 

to more growth, more photosynthesis, more 

biological yield and finally more partition to grain 

(Khandelwal et al., 2013).  

 

Nutrient uptake 

 

The data pertaining in Table 3 conveyed that the 

maximum NPK uptake in seed & straw was 

obtained with application T10 (37.28, 7.57 and 

14.44& 45.15, 4.61 and 25.62 kg ha
-1

, respectively), 

which was statistically at par with treatment of T12 

(36.66, 7.48 and 14.21 & 44.23, 4.48 and 25.02 kg 

ha
-1

, respectively) followed by other treatments. 

Minimum NPK uptake in seed and straw was found 

under the control treatment (22.62, 4.65 and 8.95 & 

32.15, 3.28 and 17.46 kg ha
-1

, respectively).  

 

At cellular level dry matter accumulation and 

nutrient contents are directly influence by the uptake 

of N, P2O5 and K2O. The absorption of major 

nutrients viz., N, P2O5 and K2O is the function of 

crop yield and its content. The increased NPK 

content of seed and stover with INM may be 

ascribed to greater availability of NPK in soil and 

also for efficient absorption by the roots (Shivran 

and Ahlawat, 2000). Biofertilizers inoculation with 

PGPR (plant growth promoting rhizobacteria) in 

plants significantly increased the N and P content 

along with enhanced the uptake of essential nutrient 

by solubilizing the unavailable form and made 

available in the root zone. These findings were in 

close conformity with the Puente et al., (2004) and 

Kumar et al., (2015). 

 

Soil Nutrient status 

 

The significant increase in the N content in soil after 

harvest was observed treatment T10as compared to 

control and other treatments (Table 3), which was 

found statistically at par with T12, T11, T7, T9, T8, T4 

and T6 and minimum N content in soil after harvest 

was recorded under the control. This could be due to 

application NPK and vermicompost along with 

biofertilizer (Rhizobium and PSB) favours optimum 

activity in biological nitrogen fixation that improves 

N status in soil.  
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Table.1 Effect of integrated nutrient management on growth parameters of summer mungbean 

 

Treatments Plant height (cm) Leaf area index (LAI) Number of branches per plant Dry matter accumulation (g/ plant) 

15 

DAS* 

30 

DAS 

45 DAS At 

harvest 

15 

DAS* 

30 

DAS 

45 

DAS 

At 

harvest 

15 

DAS* 

30 

DAS 

45 

DAS 

At 

harvest 

15 

DAS* 

30 DAS 45 DAS At 

harvest 

T1 8.60 15.22 33.99 45.95 0.198 0.553 2.011 1.492 0.95 1.40 2.92 4.31 5.20 13.88 32.09 90.29 

T2 8.85 15.40 35.10 46.73 0.205 0.578 2.248 1.962 1.07 1.62 3.32 4.84 5.30 14.21 34.30 93.98 

T3 9.09 15.81 35.94 48.62 0.200 0.593 2.472 2.148 1.09 1.83 3.59 5.26 5.53 15.44 35.31 96.52 

T4 8.43 17.24 37.80 50.55 0.196 0.629 2.817 2.339 1.13 1.99 3.96 5.84 5.81 16.67 36.50 101.17 

T5 8.06 15.59 35.13 47.62 0.169 0.582 2.340 2.074 1.08 1.75 3.43 5.11 5.42 14.82 34.37 94.81 

T6 9.31 16.53 36.99 49.57 0.196 0.619 2.662 2.263 1.10 1.91 3.77 5.50 5.71 15.96 36.12 97.84 

T7 9.99 18.80 39.11 53.56 0.206 0.699 3.244 2.671 1.16 2.24 4.35 6.45 5.98 18.22 38.34 104.35 

T8 9.00 17.63 38.14 51.98 0.199 0.645 2.990 2.409 1.14 2.10 4.09 6.11 5.87 17.12 37.24 101.81 

T9 9.40 18.13 38.43 52.06 0.204 0.682 3.120 2.538 1.15 2.17 4.28 6.30 5.91 17.37 38.05 103.42 

T10 11.63 20.04 40.25 55.76 0.213 0.759 3.947 3.194 1.20 2.51 4.90 7.04 6.21 19.72 40.41 109.48 

T11 10.37 19.24 38.93 53.69 0.210 0.720 3.484 2.842 1.17 2.37 4.60 6.80 6.04 18.67 38.54 104.59 

T12 10.98 19.90 39.76 54.36 0.211 0.743 3.721 2.963 1.18 2.43 4.78 6.93 6.14 18.91 40.02 106.70 

SE(m)± 0.85 0.57 1.36 2.08 0.008 0.024 0.121 0.096 0.05 0.09 0.19 0.36 0.23 0.63 1.51 4.76 

CD(5%) NS* 1.67 3.98 6.09 NS** 0.070 0.356 0.283 NS** 0.26 0.56 1.06 NS 1.85 4.44 13.96 

*DAS; Day after sowing, **NS; Non significant 
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Table.2 Effect of integrated nutrient management on yield attributes and yields of summer mungbean 

 

Treatments Pod length 

(cm) 

Number of pods 

plant
-1

 

Number of 

seed pod
-1

 

Seed yield 

plant
-1

 (g) 

1000 seed 

weight (g) 

Biological 

yield (kg ha
-1

) 

Seed yield 

(kg ha
-1

) 

Harvest 

index (%) 

T1 5.68 13.85 6.78 9.22 35.83 2606 706 27.1 

T2 6.06 14.63 6.98 9.76 36.46 2804 799 28.15 

T3 6.44 15.90 7.25 10.32 37.11 2964 852 28.73 

T4 7.13 16.82 7.78 10.94 37.84 3198 923 29.00 

T5 6.27 15.06 7.20 10.09 36.92 2859 810 28.57 

T6 6.82 15.94 7.53 10.84 37.41 3103 883 28.81 

T7 7.77 18.23 8.10 11.88 39.56 3381 1008 29.69 

T8 7.28 17.40 7.94 11.38 38.63 3255 955 29.62 

T9 7.57 17.52 8.03 11.66 38.8 3348 990 29.63 

T10 8.25 19.33 8.81 12.39 41.35 3641 1103 30.49 

T11 7.85 18.45 8.28 11.99 40.07 3427 1031 30.05 

T12 8.1 18.94 8.62 12.07 40.78 3582 1088 30.24 

SE(m)± 0.44 0.310 0.45 0.67 1.88 169 60 1.87 

CD(5%) 1.29 0.909 1.32 1.97 NS 496 175 NS 
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Table.3 Effect of integrated nutrient management on nutrient uptake and soil nutrient status of summer mungbean 

 

Treatments NPK uptake (kg ha
-1

) in seed NPK uptake (kg ha
-1

) in straw NPK soil status after 

harvest (kg/ ha) 

N P K N P K N P K 

T1- Control 22.62 4.65 8.95 32.15 3.28 17.46 115.13 8.21 204.01 

T2- 50% RDF 26.16 5.35 10.18 33.98 3.47 18.61 117.91 8.82 208.76 

T3- 75% RDF 28.06 5.71 10.91 36.02 3.7 20 119.38 8.90 213.91 

T4- RDF (20 kg N ha
-1

 and 40 kg P2O5 ha
-1

) 30.66 6.09 11.88 39.35 4.01 20.76 121.25 9.04 217.83 

T5- 50% RDF + Rhizobium + PSB 26.5 5.6 10.36 34.82 3.57 19.49 118.90 9.14 221.31 

T6- 50% RDF + 50% RDN through 

Vermicompost 

29.27 5.8 11.33 38.04 3.92 20.38 120.02 9.85 240.58 

T7- 50% RDF + 50% RDN Vermicompost + 

Rhizobium + PSB 

33.67 6.82 13.09 41.59 4.22 22.99 124.09 10.03 245.61 

T8- 75% RDF + Rhizobium + PSB 31.85 6.4 12.33 39.98 4.06 21.44 121.75 9.18 227.88 

T9- 75% RDF + 25% RDN through 

Vermicompost 

33.04 6.66 12.84 41.34 4.18 22.36 123.19 9.20 230.14 

T10- 75% RDF + 25% RDN through 

Vermicompost +Rhizobium + PSB 

37.28 7.57 14.44 45.15 4.61 25.62 126.38 9.45 238.89 

T11- RDF + Rhizobium + PSB 34.62 6.94 13.41 42.23 4.27 23.33 124.37 9.22 234.58 

T12- RDN through Vermicompost + Rhizobium 

+ PSB 

36.66 7.48 14.21 44.23 4.48 25.02 125.63 10.74 251.88 

SE(m) ± 1.87 0.4 0.75 2.61 0.27 1.21 2.21 0.20 3.98 

CD(5%) 5.48 1.17 2.2 7.64 0.79 3.55 6.49 0.59 11.67 
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Fig.1 Monthly-wise weather parameters during the crop season of summer mungbean 

 

 
 

The significant increase in the P and K content in 

soil after harvest was observed with the use T12 

compared to control and other treatments (Table 3), 

which was found statistically at par with T7and 

minimum P and K content in soil after harvest was 

recorded under the control.  

 

This could be due to Vermicompost takes longer 

time to release nutrients as compare to NPK 

fertilizer and summer mungbean is short duration, 

that’s result P and K released from Vermicompost 

remains in soil. 

 

According to the above mentioned findings, using 

the combination of inorganic, organic and bio-

fertilisers was more productive than using inorganic 

fertilisers with bio-fertilisers or organic manure 

(Vermicompost) with bio-fertilisers. We may be 

able to lower inorganic fertiliser doses by mixing 

different source of nutrients.  

 

The results show that in the case of MH 421, 75% 

RDF + 25% RDN through Vermicompost 

+Rhizobium + PSB produced statistically the same 

yield as RDN through Vermicompost + Rhizobium + 

PSB and 100% RDF + Rhizobium + PSB. So, if we 

use 75% RDF + 25% RDN through Vermicompost 

+Rhizobium + PSB, we will be able to cut 

consumption of inorganic fertilizer by 25%. 
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