E-ISSN: 2618-0618

P-ISSN: 2618-060X

© Agronomy

NAAS Rating (2025): 5.20
www.agronomyjournals.com
2025; 8(12): 809-812
Received: 19-10-2025
Accepted: 22-11-2025

Japani Chinir
FGI College of Agricultural
Sciences, Hengbung, Manipur,

India

Star Luikham
FGI College of Agricultural
Sciences, Hengbung, Manipur,

India

Chumki Dutta

Faculty of Agricultural Sciences
and Technology, Assam down town
University, Guwahati, Assam,

India

Rusheem Florence Chinir
Department of Horticulture, North
Eastern Hill University, Tura
Campus, Meghalaya, India

Corresponding Author:

Japani Chinir

FGI College of Agricultural
Sciences, Hengbung, Manipur,
India

International Journal of Research in Agronomy 2025; 8(12): 809-812

International Journal

of

Research in Agronomy

Yield enhancement in greengram [Vigna radiata (L)
Wilczek] through integrated nutrient management
approaches

Japani Chinir, Star Luikham, Chumki Dutta and Rusheem Florence Chinir

DOI: https://www.doi.org/10.33545/2618060X.2025.v8.i121.4484

Abstract

A field experiment was conducted at the Agricultural Experimental Farm of Calcutta University, Baruipur,
24 Parganas (South), West Bengal, during the summer of 2018 to assess the yield parameters of greengram
[Vigna radiata (L) Wilczek] through integrated nutrient management strategies. The experiment was laid
out in a randomized block design replicated thrice with 7 treatments. The results revealed that in T, the
integrated application of 100% RDF + FYM @ 10t/ha + Rhizobium inoculation @ 25 g/kg of seed recorded
significantly higher yield parameters over the other treatments. Ts also recorded a higher seed yield of
1,096.93 Kg/ha as compared to other treatments. The number of pods per plant ranged from 20.19 to 29.04.
Pod length showed considerable improvement from 7.38 cm in Ti(Control) to 9.13 cm in T, and test
weight increased from 3.13 g under the control to 3.87 g in the highest performing treatment. Hence, the
enhancement of crop growth and final grain production is closely linked to proper nutrient management,
and INM achieves this through the synergistic use of fertilizers, organic manures, and biofertilizers.
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Introduction

In India, pulses are a key component of nutrition, providing an affordable and rich source of
protein, thereby ensuring nutritional security. The Ministry of Agriculture and Farmers Welfare,
India, reported that the overall pulse production for 2024-25 is estimated at approximately
256.83 lakh tonnes, with Moong accounting for 42.44 lakh tonnes (Press Information Bureau,
2025) ™M, The cultivated area for pulse crops in India in 2024-25 was approximately 35.58 lakh
hectares, accounting for almost 70% of global greengram output (Greengram Outlook-
October,2024) @, Greengram serves as an excellent source of protein, dietary fibre, key
minerals, as well as important vitamins. Its grains are utilized for preparing dal and soups, and
also serve as a source of animal feed, whereas the crop residues are used as fodder or fuel. In
addition to its nutritional benefits, green gram has the exceptional ability to fix atmospheric
nitrogen in the soil through a symbiotic relationship with rhizobial bacteria, which converts
atmospheric nitrogen into a plant-available form, enriching the soil with this essential nutrient
(Senaratne et al., 1995) B, As a result of this inherent nitrogen-fixing ability, the inclusion of
greengram as an intercrop or as a subsequent crop in rotation systems enhances soil fertility.
Although the sole use of chemical fertilizers may increase the yield of crops, their continuous
use has adverse impacts on soil physical, chemical, and biological properties, affecting
sustainability. Consequently, greengram plays an important role in promoting sustainable
agricultural practices by reducing dependence on synthetic nitrogen fertilizers and improving
overall soil health. However, to achieve optimum and sustainable crop yields, the integrated use
of organic amendments and chemical fertilizers is essential, as the exclusive use of organics may
lead to nutrient imbalances and insufficient nutrient availability. INM integrates a combination
of organic manures, biofertilizers, and inorganic fertilizers to provide balanced nutrients for the
duration of crop growth. Integrated nutrient management (INM) has assumed considerable
importance in recent years, due to the growing emphasis on sustainable agricultural practices.
Organic manures like Farm Yard Manure (FYM) provide essential nutrients and organic matter,
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enhancing the soil structure and microbial activity, supporting
healthy root growth and long-term soil fertility (Tilahun et al.,
2013) M. Application of biofertilizers like Rhizobium facilitates
efficient nodulation and symbiotic nitrogen fixation, improving
grain mass and total crop productivity (Mehandi et al., 2019) [,
A field experiment was therefore formulated to study the effect
of integration of inorganic fertilizer, organic manure (FYM), and
Rhizobium on green gram.

Materials and Methods

A field experiment was carried out during the summer season of
2018 at the Agricultural Experimental Farm of the University of
Calcutta, Baruipur, South 24 Parganas, located in the Gangetic
alluvial plains of West Bengal. The soil of the experimental field
was clay loam soil with a slightly acidic reaction. The
experiment was laid out in a Randomized Block Design (RBD)
comprising seven treatments and three replications. The
treatments consisted of different combinations of organic and
inorganic sources of nutrients, designated as: Ti- Control, To-
FYM @10t/ ha+ Rhizobium, T3- 100% RDF (Recommended
dose of Fertilizer) + Rhizobium, T- 50% RDF + Rhizobium, Ts-
50%RDF + FYM@10 t/ha + Rhizobium, Te- 100% RDF +
FYM@10 t/ha + Rhizobium, T7- 50% RDF +FYM@10t/ha.
FYM was applied 20 days before sowing. The Rhizobium
inoculated seeds were dried in the shade prior to sowing. Crop
management practices were followed as per standard
recommendations. Urea, single superphosphate (SSP), and
muriate of potash (MOP) served as the sources of nitrogen,
phosphorus, and potassium, respectively. The recommended
dose of fertilizers (RDF) for greengram was 20:40:20 kg/ha of
N: P2Os: K:O, along with 10 t/ha of FYM. Rhizobium
inoculation was applied @ 25 g per kg of seed. The variety
Samrat was used and sown at a spacing of 30 cm x 10 cm. The
yield parameters, such as number of pods per plant, number of
seeds per pod, pod length, test weight, and seed yield, were
recorded after harvesting the crop. All observations recorded
during the investigation were subjected to statistical evaluation.

Table 1: Treatment details and denotations

Treatment details Denotations
Control T1
FYM @10t/ ha+ Rhizobium T2
100% RDF + Rhizobium Ts
50% RDF + Rhizobium Ty
50%RDF + FYM@10 t/ha + Rhizobium Ts
100% RDF + FYM@10 t/ha + Rhizobium Ts
50% RDF +FYM@10t/ha T7

Results and Discussion

Number of pods/ plant

The effect of various treatments on the number of pods per plant
is presented in Table 2. The results revealed a favourable
response to the combined application of chemical fertilizers,
FYM, and biofertilizer. The number of pods per plant varied
notably across the different treatments, ranging from 20.19 to
29.04. The minimum number of pods per plant was recorded in
control (T1: 20.19), indicating low yield under nutrient-deficient
conditions. Among the treatments, Te recorded the highest
number of pods per plant (29.04), followed by Ts (28.63) and T3
(28.07), suggesting that the combined application of chemical
fertilizers along with FYM and biofertilizers had a synergistic
effect in enhancing pod formation. Treatments T, (23.03) and T
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(24.17) showed moderate performance, while T, (27.43)
exhibited a considerable increase compared to control. Overall,
the results clearly indicate that integrated nutrient management
practices substantially improved pod formation in greengram,
with Te emerging as the most effective treatment for enhancing
reproductive growth. Similar results were also reported by
Naushad et al. (2023) [l and Kankarwal et al. (2025) ["],

Number of seeds/pod

The number of seeds per pod varied across the treatments and
ranged from 7.02 to 9.79 (Table 2). The lowest value was
observed in control (Ti: 7.02), under nutrient-deficient
conditions. Among the treatments, Ts recorded the highest
number of seeds per pod (9.79). Ts and T3 were found to be
statistically at par with each other, with values of 8.96 and 8.39,
respectively, demonstrating the positive effect of integrated
nutrient application involving RDF, FYM, and Rhizobium
inoculation. Treatments T, (7.90) and T4 (7.90) exhibited a
moderate response, while T; (7.63) showed only a slight
improvement over the control. These results were consistent
with the findings of Tyagi and Upadhyay (2015) &,

Pod length (cm)

The shortest pod length was recorded under the control (T1: 7.38
cm). Progressive improvement was observed with the
incorporation of fertilizers, FYM, and biofertilizer. Among all
treatments, T recorded the maximum pod length (9.13 cm),
followed by Ts (8.61 ¢cm) and T3z (7.99 cm), highlighting the
beneficial effect of applying RDF in combination with FYM and
Rhizobium. Treatments T, (7.65 cm), T4 (7.63 cm), and T7 (7.55
c¢cm) demonstrated slight improvement over the control but
remained lower compared to integrated nutrient treatments. The
trend observed in pod length variation among treatments in the
present study agrees with the findings of Patel et al. (2016) [,
where pod length increased with the application of organic and
biofertilizer-based treatments.

Test weight (100g)

Treatment with 100% RDF, FYM, and Rhizobium recorded the
highest test weight of 3.87¢, followed by Ts and Ts. Treatments
T, (3.17 @), T4 (3.46 g), and T7 (3.37 g) showed moderate
increases compared to the control, though their performance was
comparatively lower than the fully integrated nutrient
combinations. The test weight recorded in the present study
aligns with the findings of Soni et al. (2024) 1% who also
observed higher seed weight under the combined application of
organic and inorganic nutrient sources.

Seed yield (Kg/ha)

Application of 100% RDF + FYM@10 t/ha + Rhizobium
inoculation of seed in T recorded significantly highest seed
yield of 1,096.93 kg ha™', which was 37.48% higher than
control, followed by Ts (50%RDF + FYM@10 t/ha +
Rhizobium) with a yield of 1,082.60 kg ha™'. The enhancement
in seed vyield under Ts maybe due to improved nutrient
availability, better pod development, and higher seed set per
pod. T, (875.50 kg ha™"), T4 (935.47 kg ha™'), and T+ (914.77 kg
ha™') recorded intermediate yields, showing improvement over
the control but lower than the fully integrated treatments. A
similar increasing trend in seed yield under INM practices has
also been reported by Sasmal et al. (2024) 1241,
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Table 2: Effect of INM on yield and yield attributing characters of greeengram

Treatments No. of pods/plant No. of seeds/pod Pod length(cm) Test weight (g) Seed yield (Kg/ha)
T1 20.19 7.02 7.38 3.13 797.87
T2 23.03 7.90 7.65 3.17 875.50
T3 28.07 8.39 7.99 3.56 1,070.63
T4 27.43 7.90 7.63 3.46 935.47
Ts 28.63 8.96 8.61 3.71 1,082.60
Ts 29.04 9.79 9.13 3.87 1,096.93
Tz 24.17 7.63 7.55 3.37 914.77

C.D. at 5% 0.96 0.88 0.40 0.13 28.18

S.E.(m)x 0.31 0.28 0.13 0.04 9.05
mNo. of pods/plant mNo. of seeds/pod mPod length (cm) mTest weight (g)
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Fig 1: Effect of INM on yield parameters
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Fig 2: Effect of INM on seed yield (Kg/ha)

Summary and Conclusion

The results of the study indicate that the varying levels and
sources of NPK, FYM, and Rhizobium inoculation exerted
differential impacts on crop growth and yield. The treatment Te-
100% RDF + FYM@10 t/ha + Rhizobium showed superior
performance for all yield and yield-attributing traits, suggesting
that nutrient integration plays a crucial role in enhancing overall
plant vigour. In contrast, treatments receiving only chemical
fertilizers or  without biological inoculants  showed
comparatively lower vyield, indicating that sole reliance on
inorganic fertilizers may not fully optimize crop response. This
further highlights the significance of balanced nutrient
management over single-source fertilization.

References
1. Press Information Bureau. Record foodgrain output breaks

all previous highs, adding new chapters of success to India’s
agriculture sector (Release ID: 2192315). Ministry of
Agriculture & Farmers Welfare, Government of India;

2025.
https://www.pib.gov.in/PressReleasePage.aspx?PRID=2192
315

2. Agricultural Market Intelligence Centre, PJTSAU.
Greengram  outlook - 2024. Hyderabad; 2024.

https://www.pjtau.edu.in/files/AgriMkt/2024/October/Green
gram-October-2024.pdf

3. Senaratne R, Liyanage ND, Soper RJ. Nitrogen fixation of
and N transfer from cowpea, mungbean, and groundnut
when intercropped with maize. Fertil Res 1995;40:41-48.
https://doi.org/10.1007/BF00749861

4. Tilahun T, Dechassa N, Bayu W, Gebeyehu S. Effects of
farm yard manure and inorganic fertilizer application on soil

~ 811~



https://www.agronomyjournals.com/

International Journal of Research in Agronomy https://www.agronomyjournals.com

physico-chemical properties and nutrient balance in rain-fed
lowland rice ecosystem. Am J Plant Sci 2013;4:309-316.

5. Mehandi S, Quatadah SM, Mishra SP, Singh IP, Praveen N,
Dwivedi N, et al. Vigna radiata (L.) Wilczek: retrospect
and prospects. In: Legume crops-characterization and
breeding for improved food security. London: IntechOpen;
2019. p. 1-19.

6. Naushad M, Sanodiya LK, Rehan M, Prajapati A, Singh R,
Kumar R, et al. Influence of INM on growth and yield of
green gram (Vigna radiata L.) NEPZ. Int J Environ Clim
Chang 2023;13(10):1898-1903.
https://doi.org/10.9734/IJECC/2023/v13i102846

7. Kankarwal A, Singh DP, Yadav KK, Choudhary J,
Mahawer LN. Effect of integrated nutrient management on
growth, yield attributes, and productivity of green gram
(Vigna radiata L.). Int J Environ Agric Biotechnol
2025;10(4). https://doi.org/10.22161/ijeab.104.12

8. Tyagi PK, Upadhyay AK. Effect of integrated nutrient
management on vyield, quality, nutrients uptake and
economics of summer green gram. Ann Plant Soil Res
2015;17(3):242-247.

9. Patel SA, Chaudhari PP, Desai NH. Yield and economics of
green gram (Vigna radiata (L.) Wilczek) cultivars as
influenced by integrated nutrient management. Crop Res
2016;51(1):2454-1761.

10. Soni P, Lilhare S, Rathore NR. Influence of integrated
nutrient management (INM) on growth, yield and quality of
green gram (Vigna radiata L.). Anvesak 2024;54(1):187-
193.

11. Sasmal SS, Nanda S, Dash S, Subhadarshi S. Nutrient
management through organic and inorganic sources of
nutrition in summer greengram (Vigna radiata). Indian J
Agron 2024;69(4):484-486.

~ 812~


https://www.agronomyjournals.com/

