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ABSTRACT

Afield experiment was carried out during summer season of the year 2024 at Agronomy Farm, B. A. College
of Agriculture, Anand Agricultural University, Anand, Gujarat to study the effect of integrated nitrogen
management on growth, yield and economics of summer vegetable cluster bean. The soil of experimental site
was loamy sand in with low in organic carbon and nitrogen while medium in available phosphorus and
potassium. The experiment was conducted using Randomized Complete Block Design (RBD) with ten
treatments replicated thrice. Application of 50% RDN through chemical fertilizers along with 25% RDN
through FYM and 25% RDN through Vermicompost in conjunction with seed treatment of Bio NP consortium
@ 5 ml/kg of seed and soil application @ 1 L/ha at 30 DAS increased the growth and yield attributes viz.
plant height, no. of clusters per plant, no. of pods per cluster, total no. of pods per plant, green pod yield,
stover yield as well as net returns and benefit: cost ratio of vegetable cluster bean. However, plant population,
plant height at 30 DAS, dry weight of root nodules per plant and dry biomass of plant was found non-
significant results due to different integrated nitrogen management treatments.
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Introduction

Cluster bean (Cyamopsis tetragonoloba L.) is an
important legume vegetable crop popularly known as a
guar in India. In India, it is cultivated mainly in Rajasthan,
Haryana, Gujarat, Punjab and Uttar Pradesh. In Gujarat,
it was cultivated in an area of 0.44 lakh ha with production
of 4.35 lakh MT green pods and productivity of 9.98 t/ha
during the year 2023 — 24. Major cultivated areas of
cluster bean in districts of Gujarat are Anand, Mehsana,
Banaskantha, Kheda, Kutch, Vadodara and Dahod
(Anonymous, 2024). Cluster bean is recognized for its
drought resistance, deep root system and multipurpose
applications, primarily cultivated for its tender pods and
endospermic gum in the arid and semi-arid regions of
India. Its immature green pods are consumed as a
vegetable, seeds are utilized as pulses and the entire green
plant is used for fodder and green manure crop. It

improves soil health by fixing atmospheric nitrogen through
its symbiotic relationship with Rhizobium bacteria in its
root nodules (Sen et al., 2024). Green pods are used as
vegetables, which also known for cheap source of energy
(16 Kcal), protein (3.2 g), fat (1.4 g), carbohydrate (10.8
g), vitamin A (65.3 IU), vitamin C (49 mg), calcium (57
mg) and iron (4.5 mg) for every 100 g of edible portion
(Patel et al., 2018). Nutrients play an important role in
growth, development and yield of crop plants. Among
the nutrients required by the crops, nitrogen is the most
deficient plant nutrient. Nitrogen is an important for
chlorophyll and responsible for dark green colour in plants.
An adequate supply of nitrogen is associated with vigorous
vegetative growth and more efficient use of available
inputs leading to higher productivity. The application of
different doses of nitrogen improves plant growth and
their yield (Yashraj et al., 2023). Integrated Nitrogen
Management play an important role in crop production.



Effect of INM on Growth, Yield and Economics of Summer Vegetable Cluster Bean 727

Use chemical fertilizer, organic manures and biofertilizers
in integrated manner gives higher production. It improves
physical, chemical and biological properties of soil. No
single source of nutrient is capable of supplying plant
nutrients in adequate as well as in efficient amount and
balanced proportion. Therefore, this study was carried
out to study the effect of integrated nitrogen management
on growth, yield and economics of cluster bean to supply
plant nutrients in balanced proportion only possible through
combined use of organic and chemical sources of plant
nutrients with biofertilizer.

Materials and Methods

The field experiment was carried out at Agronomy
Farm of B. A. College of Agriculture, Anand Agricultural
University, Anand during summer season of the year 2024.
The site of the experiment had a uniform topography
with a gentle slope and efficient drainage. The field soil
was loamy sand in texture, alluvial in origin, well-drained
and possesses good moisture retention capacity locally
called “’Goradu”. At a depth of 0 — 15 cm, the soil of
experimental site was low in organic carbon (0.32%) and
nitrogen (204 kg/ha), while medium in available
phosphorus (34 kg/ha) and potassium (263 kg/ha). The
experiment was laid out in Randomized Complete Block
Design (RBD) with ten treatments and three replications.
Different treatments of integrated nitrogen management
were used in trial viz. T : 100% RDN (Recommended
Dose of Nitrogen) @ 25 kg N/ha, T,: 100% RDN through
FYM, T,: 100% RDN through Vermicompost, T,: 75%
RDN through Chemical fertilizers + 25% RDN through
FYM, T,: 75% RDN through Chemical fertilizers + 25%
RDN through Vermicompost, T,: 50% RDN through
Chemical fertilizers + 50% RDN through FYM, T_: 50%
RDN through Chemical fertilizers + 50% RDN through
Vermicompost, T,: 50% RDN through Chemical fertilizers
+ 25% RDN through FYM + Bio NP consortium, T.:
50% RDN through Chemical fertilizers + 25% RDN
through Vermicompost + Bio NP consortium and T,:
50% RDN through Chemical fertilizers + 25% RDN
through FYM + 25% RDN through Vermicompost + Bio
NP consortium. Gujarat Vegetable Guar 11 (Anand
Bahar) was used in the field experiment. The
recommended dose of fertilizer of cluster bean was
25:40:00 kg NPK/ha. Organic manures were incorporated
15 days before sowing in the respective treatments.
Nitrogen from chemical fertilizer was applied through
urea. Bio NP consortium was applied as a seed treatment
@ 5 ml/kg of seed and soil application @ 1 L/ha at 30
DAS in respective treatments. Common application of
phosphorus @ 40 kg P,O,/ha was applied through single

super phosphate (SSP) in all the treatments. Data
regarding growth and yield attributes as well as yield were
recorded as per the standard procedure and economics
were calculated based on green pod yield. All the
parameters underwent statistical analysis and
interpretation according to the procedure described by
Cochran and Cox (1967).

Results and Discussion
Effect of treatments on growth parameters
Plant population (per meter row length)

Data presented in Table 1 of plant population at 20
DAS and at harvest of cluster bean was found non-
significant as various treatments of nitrogen did not exert
any significant impact on plant population. Uniform plant
population was maintained across all experimental plots
throughout the growth period, indicating that any variations
in the results were only due to the treatment effects.

Plant height (cm)

The periodical plant height was recorded at 30, 60
DAS and at harvest depicted in Table 1. At 30 days after
sowing, there was no any significant difference observed
in plant height. Treatment T, , (50% RDN through
Chemical fertilizers + 25% RDN through FYM + 25%
RDN through Vermicompost + Bio NP consortium)
resulted significantly higher plant height at 60 DAS as
well as at harvest (95.13 cm and 125.42 cm, respectively)
and it was remained statistically similar to treatments T,
T, T,and T, at 60 DAS and treatments T,, T, T, T,
T, and T, at harvest. Significantly lower plant height
(74.51 cmand 107.43 cm) was observed under treatment
T, at 60 DAS and at harvest, respectively. The
significantly increased in plant height may be attributed
to nitrogen from chemical fertilizers, which promotes cell
formation and plant vigor. FYM, vermicompost and
biofertilizers promote nutrient mineralization and release
growth promoting substances like auxins, gibberellins and
cytokinins, enhancing stem elongation in cluster bean.
Comparable findings were also reported by Neelima et
al. (2017), Morya et al. (2018) and Parmar et al. (2019).

Dry weight of root nodule at 45 DAS (mg/plant)
According to result shown in Table 1 noted that dry
weight of root nodules at 45 DAS was not significantly
affected by the integrated nitrogen management
treatments.
Plat dry biomass at 45 DAS (g/plant)
As per result presented in Table 1, application of

different treatments did not show any significant effects
on dry weight biomass of cluster bean plant.
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Effect of treatments on yield attributes and yield

No. of cluster/plant

Based on the results depicted in Table 1, treatment
T, recorded significantly higher number of clusters per
plant (11.42) and it remained at par with treatments T,
T, T, and T,. Combined application of FYM,
vermicompost and Bio NP consortium release nutrients
slowly, sustaining growth, while inorganic fertilizers offer
immediate support for early development. This balanced
nutrient supply enhances vegetative growth,
photosynthesis, hormonal activity, boosting branching and
flowering nodes, leading to increased cluster formation
in plant. Similar findings were reported by Parmar et al.
(2019), Seerangan et al. (2019) and Rolaniya et al.

(2023).
No. of pods/cluster

Fromthe data presented in Table 1, significantly higher
number of pods per cluster (10.54) was found under
treatment T,, as compared to other treatments and it
was at par with treatments T_, T, T., T, and T,. The
improved yield may be due to the combination of chemical
fertilizers with FYM, vermicompost and biofertilizers,
which enhanced photosynthates assimilation and
partitioning into reproductive organs, particularly clusters
and resulting in more pods per cluster and better pod
filling. Similar findings were also observed by Parmar et
al. (2019) and Rolaniya et al. (2023).

No. of pods/plant

As per findings from Table 1, treatment T, , achieved
significantly higher number of pods per plant (125.38),

which was at par with treatments T, T,, T., T_, T, and
T,. The increase in pods per plant resulted from
consistent nutrient supply through chemical fertilizers,
FYM, vermicompost and Bio NP consortium, which met
crop needs throughout growth. This supported the
transition to reproductive phases, enhancing floral initiation,
flowering and pod development. Similar results were
reported by Lakshmipathy et al. (2017).

Green pod yield (g/ha)

According to the result presented in Table 2,
application of 50% RDN through Chemical fertilizers +
25% RDN through FYM + 25% RDN through
Vermicompost + Bio NP consortium through seed
treatment and soil application (T,,) was recorded
significantly higher green pod yield (100.43 g/ha) over
the other treatments which was statistically at par with
treatments T_, T, T, and T,. The increased green pod
yield in cluster bean might be due to the integrated use of
chemical fertilizers with organic inputs such as FYM,
vermicompost and biofertilizers. These combinations
enhanced microbial activity, promote nutrient
mineralization and uptake and stimulated the release of
plant growth regulators. These synergistic effects
collectively supported better physiological performance,
leading to improved pod development and higher overall
yield. These results were similar to those achieved by
Maruthi et al. (2014), Parmar et al. (2019) and
Seerangan et al. (2019).

Stover yield (g/ha)

The data presented in Table 2 revealed that the
treatment T, noted significantly higher stover yield (42.14

Table 1 : Effect of nitrogen management on growth parameters and yield attributes of cluster bean.

Plant population/ Plant height Dry Platdry | No.of No.of | Totalno.
Treatments | meter row length (cm) weightof | biomass | cluster/ podis/ of pods/
20 At 30 60 At |rootnodule| (g/plant) plant cluster plant
DAS | harvest| DAS | DAS | harvest | (Mg/plant)
T, 10.90 9.87 2322 7815 | 11356 21.38 21.59 9.70 9.19 110.20
T, 10.45 9.33 22.27 7451 | 10743 2281 20.80 9.12 8.56 105.11
T, 10.63 9.65 22.92 7544 | 110.03 22.53 21.39 9.46 8.73 10841
T, 1121 10.23 24.87 8542 | 120.61 23.29 2342 10.57 9.83 117.82
T, 11.30 10.32 25.35 8893 | 121.83 2351 24.16 10.79 10.12 122.15
T, 1152 10.43 26.28 9247 | 123.62 25.39 24.40 11.24 10.33 123.49
T, 1176 1064 26.63 9330 | 124.16 26.17 25.01 1135 10.49 123,63
T, 10.92 1004 24.05 79.71 | 116.65 24.05 22.02 9.93 9.12 11370
T, 11.06 1011 24.29 8220 | 117.07 25.18 22.50 10.02 9.46 115.40
T, 1191 10.77 271.25 9513 | 12542 26.59 2547 1142 104 125.38
SEm.+ 0.49 0.44 117 3.66 3.93 114 1.08 0.47 0.45 4.45
CDat5% NS NS NS 10.82 11.69 NS NS 1.39 134 12.96
CV (%) 7.63 7.57 8.20 3.64 5.77 8.21 8.08 7.82 8.09 6.48
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Table 2 : Effect of nitrogen management on yield and economics of cluster bean.
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Treatments Greenpod Stover yield Total Cost of Gross return Net return B:C

yield (g/ha) (g9/ha) cultivation ("/ha) (C/ha) (C/ha) ratio

T, 86.64 34.06 59555 173280 113725 291

T, 80.03 31.39 62186 160060 97874 257

T, 8343 32.37 73652 166860 93208 227

T, 89.61 3853 60213 179220 119007 298

T, 90.05 39.86 63081 180100 117019 2.86

T, 92.49 40.92 60872 184980 124108 34

T, 95.50 4159 66606 191000 124394 2.87

T, 86.70 34.76 61445 173400 111955 2.82

T, 87.44 3592 64313 174880 110567 272

T, 100.43 4214 65059 200860 135801 3.09
SEm.+ 367 188 - - - -
CDat5% 10.86 5.60 - - - -
CV (%) 710 8.79 - - - -

g/ha) than all other treatments, highlighting its
effectiveness in promoting biomass accumulation, it was
statistically at par with treatments T_, T,, T.and T,. The
increased stover yield in cluster bean may be attributed
to the consistent nutrient supply from integrated use of
organic manures, inorganic fertilizers and biofertilizers
throughout the growth cycle. This sustained nourishment
boosted biomass accumulation and enhanced the
efficiency of chemical fertilizers. Additionally, nitrogen
fixing bacteria improved the availability of applied
nutrients, supporting overall crop development and
productivity. Similar findings were also observed by Singh
and Kumar (2016) and Neelima et al. (2017).

Economics

As per Table 2, maximum gross return (200860 ~ /
ha), net return (135801 ~ /ha) and benefit: cost ratio of
3.09 was attained through treatment T followed by
treatment T .. While, minimum net return and benefit: cost
ratio was recorded under treatment T..

Conclusion

From the results, it can be concluded that application
of 50% RDN through chemical fertilizers combined with
25% RDN through FYM and 25% RDN through
Vermicompost along with seed treatment with Bio NP
consortium at 5 ml/kg of seed and soil application of 1 L/
ha at 30 days after sowing significantly boosted the
growth, green pod production and net returns in summer
vegetable cluster bean.

Acknowledgement

The authors gratefully acknowledge the Director of
Research and Dean, PG Studies, Anand Agricultural

University, Anand, Principal and Dean of B.A. College
of Agriculture, AAU, Anand for their valuable approval
and support throughout the course of this research. Special
thanks are also extended to the HoD and faculties of the
Department of Agronomy, B. A. College of Agriculture,
AAU, Anand for their cooperation and assistance
throughout the course of this investigation.

References

Anonymous (2024). Director of Horticulture, Gujarat. https://
doh.gujarat.gov.in/Home/Area ProductionAndYield

Cochran, W.G. and Cox G.M. (1967). Experimental Designs. 3
edition. John Willey and Sons, London, 611.

Lakshmipathy, R., Suvarnalatha A.J. and Trimurtulu N. (2017).
Influence of Rhizobium and phosphate solubilizing
bacteria on the growth and yield of cluster bean. J. Soil
Biol. Ecol., 37(1), 1-6.

Maruthi, J.B., Paramesh R., Kumar T.P. and Hanumanthappa
D. (2014). Maximization of crop growth and seed yield
through integrated nutrient management approach in
vegetable soybean (Glycine max L. merrill) cv. Karune.
The Ecoscan: An Int. Quart. J. Environ. Sci., 9(6), 397-
401.

Morya, J., Tripathi R.K., Kumawat N., Singh M., Yadav R.K,
Tomar I.S. and Sahu Y.K. (2018). Influence of organic and
inorganic fertilizers on growth, yields and nutrient uptake
of soybean (Glyscine max Merril L.) under Jhabua
Hills. Int. J. Curr. Microbiol. Appl. Sci., 7(2), 725-730.

Neelima, P., Rajput R.L., Kasana B.S. and Kushwah A K. (2017).
Effect of different INM combinations on the growth and
yield of cluster bean (Cyamopsis tetragonoloba L.
Taub). Int. J. Agricult. Sci., 9(54), 4921-4924.

Parmar, S.K., Satodiya B.N., Raval C.H. and Thakur K. (2019).
Influence of plant geometry and integrated nutrient
management on growth and yield of cluster bean
(Cyamopsis tetragonoloba L. Taub) cv. Pusa Navbahar.



730 P.M. Solanki et al.

J. Pharmacog. Phytochem., 8(5), 2138-2140. Sen, P., Bharose R., David A.A., Raja M.R., Kapat T. and

Patel, H., Parmar V., Patel P. and Mavdiya V. (2018). Effect of Chowdhury B. (2024). Impact of NPK, Rhizobium and
organic fertilizers on yield and yield attributes of cluster FYM on physico-chemical properties of soil for cluster

bean (Cyamopsis tetragonoloba L.) Cv. Pusa bean (Cyarr_lops_is tetragonoloba L.) cv. Radha SPL. Int.
Navbahar. Int. J. Chem. Stud., 6(4), 1797-1799. J. Plant Soil Sci., 36(8), 800-807.

Rolaniya, M.K., Thomas T. and Singh A.K. (2023). Response Singh, B. and Kumar R. (2016). Effect of integrated nutrient

of different levels of NPK and FYM on growth and yield management on growth, yield and nutrient uptake of
of cluster bean (Cyamopsis tetragonoloba L.) var. cluster bean (Cyamopsis tetragonoloba) under irrigated

Neelam-61. Int. J. Environ. Clim. Change, 13(8), 487- conditions. Agricult. Sci. Digest-A Res. J., 36(1), 35-39.
491, Yashraj, Singh M.K., Katiyar H., Tyagi Vinayak, Tomar H.,
Seerangan, G, Sha K. and Muraleedharan A. (2019). Effect of Singh J. and Kumar R. (2023). The effect of integrated
organic inputs and inorganic nutrients on growth and nutrient management on various growth parameters of
yield of cluster bean (Cyamopsis tetragonoloba L. cluster bean (Cyamopsis tetragonoloba L.). Int. J.

Taub.).. J. Pharmacog. Phytochem., 2, 580-581. Environ. Clim. Change, 13(10), 3427-3431.



