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ABSTRACT
Cultivating mungbean [Vigna radiata (L.) Wilczek] holds a great potential to meet the food security needs with sustainability.
However, cultivation challenges, like low seed quality and vulnerability to pests and diseases should be addressed to maximise the
yield and quality of mungbean. In order to explore integrated seed treatment as a solution to these challenges eight seed treatment
combinations, including chemicals (Bavistin + Cypermethrin), bioagents (Rhizobium + Trichoderma), botanicals (Neem oil) and
domestic substances (Camphor) were evaluated for seed quality under field condition to evaluate crop growth and yield potential.
Results indicated that seeds treated with combination of Bavistin (3 g/kg) + Cypermethrin (3 g/kg) + Rhizobium (25 g/kg) + Trichoderma
(10 g/kg) + Neem oil (5 ml/kg) + Camphor (4 g/kg) led to better growth, yield and seed quality.
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Mungbean [Vigna radiata (L.) Wilczek] is one of the most
important pulse crop grown in India. However, the crop’s
yield potential is limited due to poor seed management
procedures and no agricultural procedure can develop a
crop beyond the restrictions established by the seeds
(Pavithra et al., 2025). Adopting effective seed management
procedures like pre sowing seed treatment is among the
enhanced seed production procedures that can increase
production and yield (Yadav et al., 2014). The conventional
chemical seed treatments, though highly effective in providing
rapid protection, can have long-term detrimental effects on
both soil health and the environment. On the other hand,
while organic treatments such as neem oil, Trichoderma
and Rhizobium are environmentally sustainable and
beneficial for soil health (Raj and Raj, 2021; Yadav et al.,
2021), their slower action and limited immediate effectiveness
posses challenges. This paper aims to focus on identifying
an integrated approach that combines the advantages of
both chemical and organic treatments. By doing so, it is
possible to improve crop yield and support the long-term
sustainability of mungbean production.

The field experiment was conducted on mungbean
var. Sweta during Kharif 2021 and Kharif 2022 at Student
Instruction Farm, Chandra Shekhar Azad University of
Agriculture and Technology, Kanpur U.P. Initially, the
seeds were treated with eight treatment combinations
namely, T1: Bavistin+Cypermethrin+Rhizobium+ Trichoderma.
T2: Bavistin+Cypermethrin+Rhizobium+ Trichoderma +Neem
oil. T3: Bavistin+Cypermethrin+Rhizobium+Trichoderma+
Neem oil + Camphor. T4: Rhizobium+Trichoderma+Neem
oil+Camphor. T5: Bavistin+Cypermethrin+ Rhizobium+
Camphor. T6: Cypermethrin+Rhizobium+Trichoderma+
Camphor. T7: Bavistin+Rhizobium+Neem oil+Camphor,
T8: Bavistin+Cypermethrin+ Trichoderma+Neem oil. All

the compounds were applied at their recommended
doses: Bavistin  at 3 g/kg , Cypermethrin at 3 g/kg,
Rhizobium at 25 g/kg, Trichoderma at 10 g/kg, Neem oil
at 5 ml/kg and Camphor at 4 g/kg. The treated seeds
were dried under shade for an hour and thereafter used
for sowing. The field trial was conducted with the above
treated seed along with control by adopting a randomized
block design replicated thrice to evaluate the efficacy of
pre-sowing seed treatment on crop growth and yield
parameters. The field data recorded for agronomic traits
were statistically analyzed as per Panse and Sukhatme
(1985).
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In the present study, seeds subjected to various
pre-sowing seed treatments are tested for their effects on
crop growth and yield of mungbean under field conditions.
The results have proven that pre sowing seed treatments
have highly significant (p<0.05) differences on plant growth
and germination.

Among the treatments, T3: Bavistin + Cypermethrin +
Rhizobium + Trichoderma + Neem oil + Camphor higher
values for growth parameters viz. plant height (42.02 cm)
and and yield attributing traits viz. number of pods per plant
(27.84), number of seeds per pod (13.34), seed yield (11.56
q/ha) and test weight (40.13 g) whereas lower values for
above traits were registered in T0: Control (Table 1). Enhanced
plant growth can be attributed to synergistic effects of
combining chemical and organic seed treatments which
improved nutrients availability and uptake which is essential
for chlorophyll production, greater cell division and elongation
enhancing overall plant growth. Additionally, increment in plant
height might be due to rapid rate of emergence because of
which the seedlings reached autotrophic stage well in
advance than untreated seeds leading to the production of
longer seedlings (Bahadur and Tiwari 2014 and Hussain et al.,
2014). Greater plant height and branching facilitated more
efficient capture and use of photosynthetic energy which was
redirected toward the development of reproductive structures,
ultimately increasing the number of pods and seeds per plant
(Kanti et al., 2013, Ovalesha et al., 2017).  Furthermore, the
combined use of chemical (Bavistin and Cypermethrin) and
botanical (Neem oil and Camphor) pesticides provided
effective protection against pests and pathogens. Additionally,
biofertilizers like Rhizobium and Trichoderma, ensured
better nutrient assimilation making more photosynthates
available for seed filling. As a result, there was a noticeable
increase in seed weight (Bony et al., 2017). The integrated
application of these chemical and organic components not
only improved plant health but also enhanced nitrogen
translocation to the above-ground parts. This contributed to
better root development, effective pod formation and ultimately,
a higher yield (Dubey and Singh, 2013; Vinodkumar et al.,
2013; Kumar et al., 2015).

Additionally, the highest number of root nodules was
recorded in T4: Rhizobium + Trichoderma + Neem oil +
Camphor, with an average of 39.22 nodules per plant. In
comparison, the control exhibited 32% fewer nodules. This
enhancement can be attributed to the beneficial symbiotic
relationship between Rhizobium and the host plant, which not
only fixes atmospheric nitrogen but also produces amino
acids and plant growth regulators like auxins, cytokinins and
gibberellins (Nadeem et al., 2017). Meanwhile, Trichoderma
improves the rhizosphere environment, promoting root growth,
while Neem oil and Camphor contribute their pesticidal
properties to protect the roots from soil-borne pathogens
(Bjelica, 2016).

In the present study,  seeds treated with T3: Bavistin +
Cypermethrin + Rhizobium + Trichoderma + Neem oil +
Camphor recorded increased plant height, number of podsTa
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per plant, number of seeds per pod, seed yield and test
weight which were 26.19%, 16.98%, 18.8%, 22.8% and
14.27% higher than control.

CONCLUSION
This study proposes a pragmatic approach that combines
organic and chemical seed treatments as a transitional
strategy, balancing immediate benefits with the long-term
goal of sustainable organic farming. This hybrid method
offers a feasible path toward environmentally responsible
agricultural practices while addressing the challenges of
land degradation and gradual transition.

ACKNOWLEDGEMENT
The authors express their sincere gratitude to their super-
visor, Dr. A.L. Jatav, for his valuable guidance in designing
the research and to the university for providing the neces-
sary facilities and support throughout the study.

Disclaimers
The views expressed are solely those of the authors and
do not reflect their institutions. The authors bear responsi-
bility for the content but are not liable for any losses arising
from its use.

Conflict of interest
The authors confirm that they have no conflicts of interest
to disclose.

REFERENCES
Bahadur, L. and Tiwari, D.D. (2014). Nutrient management in mung

bean (Vigna radiata L.) through sulphur and biofertilizers.
Legume Res. 37(2): 180-187. doi: 10.5958/j.0976-0571.
37.2.027.

Bjelica, H. (2016). The effect of different seed treatment methods
on growth and development of mungbean. Borlaug-Ruan
International Internship, The World Food Prize Foundation
World Vegetable Center, Hyderabad, India. pp: 2-17.

Bony, R.K., Rajeswari, B., Rani, K., Kunusoth, K. (2017). Effect of
seed coating on field performance in soybean (Glycine
max L). International Journal of Current Microbiology
and Applied Sciences. 6: 4304-4311.

Dubey, S.C. and Singh, B. (2013). Integrated management of major
diseases of mungbean by seed treatment and foliar
application of insecticide, fungicides and bioagent. Crop
Protection. 47: 55-60.

Hussain, A., Ali, A., Khaliq, T., Ahmad, A., Aslam, Z. and Asif, M.
(2014). Growth nodulation and yield components of
mungbean (Vigna radiata) as affected by phosphorus
in combination with rhizobium inoculation. African Journal
of Agriculture Research. 9(30): 2319-2323.

Kanti, V.M., Bala, N., Rai, P.K., Lavanya, G.R. and Suresh, Babu
(2013). Combined and individual action of bio agents
and fungicides on seed yield of soybean [Glycine max
(L.) Merrill]. New York Science Journal. 6(4): 32-35.

Kumar, M., Kumar, A., Kumar, R., Yadav, S.K., Yadav, R. and Kumar,
J. (2015). Effect of seed enhancement on field performance
of chickpea (Cicer arietinum L.). Journal of Applied and
Natural Science. 7(2): 557-561.

Nadeem, M.A., Singh, V., Dubey, R.K., Pandey, A.K., Singh, B.,
Kumar, N. and Pandey, S. (2017). Influence of phosphorus
and bio-fertilizers on growth and yield of cowpea [Vigna
unguiculata (L.) Walp.] in acidic soil of NEH region of
India. Legume Research. 41(5): 763-766. DOI: 10.18805/
LR-3790.

Ovalesha, M.A., Yadav, B. and Rai, P.K. (2017). Effects of polymer
seed coating and seed treatment on plant growth, seed
yield and quality of cowpea (Vigna unguiculata). Journal
of Pharmacognosy and Phytochemistry. 6(4): 106-109.

Panse, V.G. and Sukhatme, P.V. (1985). Statistical Methods for
Agricultural Workers (4 th edition). Indian Council of
Agricultural Research, New Delhi, India.

Pavithra, R., Padmavathi, S., Kumar, B.S., Suganthi, S., Satheeshkumar,
P. and Kamaraj, A. (2025). Additive response of bio fertilizers
on seed yield and quality in cowpea. Legume Research.
48(3): 423-429. DOI: 10.18805/LR-4934.

Raj, A.B. and Raj, S.K. (2021). Effect of seed invigouration
treatments on physiological parameters and nodulation
of grain cowpea [Vigna unguiculata (L.) walp]. Legume
Research. 44(8): 962-966. doi: 10.18805/LR-4204.

Vinodkumar, S.B., Vyakaranahal, B.S., Dhananjaya, P., Asha, A.M.Y.H.
(2013). Effect of seed polymer coating on field performance
and quality of pigeonpea [Cajanus cajan (L.) Millsp].
Environment and Ecology. 31(1): 43-46.

Yadav, K.K., Meena, M.K. and Mali, N.L. (2021). Impact of graded
levels of fertility and biofertilizers on yield attributes and
yields of mungbean [Vigna radiata (L.) Wilczek]. International
Journal of Humanities and Interdisciplinary Studies. 6(2):
1-10.

Yadav, R.D.S., Chaudhary, R.K. and Kushwaha, G.D. (2014). Effect
of sowing time, spacing and seed treatments with Rhizobium
and Phosphate solubilizing bacteria on seed yield, its
contributing traits and seed quality parameters in mungbean
[Vigna radiata (L.) W ilczek]. Journal of Research in
Agriculture and Animal Science. 2(8): 1-5.


