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ABSTRACT
Background: Green gram [Vigna radiata (L.) Wilczek] is the 3rd major pulse crop of India but low yield in green gram largely due to
the use of poor quality seed in rainfed condition, inadequate crop management and cultivation in inhospitable soils. Seed priming with
biofertilizers recorded better germination, crop growth and seed yield in pulse crops. The present trial was conducted to study the
efficacy of seed treatment with different biofertilizers on growth and yield of green gram.
Methods: The present study was conducted by Krishi Vigyan Kendra, Balasore (OUAT) at Ganja and Basulidiga village of Basta block
of Balasore district during Rabi 2021 and 2022. The trial was carried out through randomized block design consisting of four treatments
viz. T1: Farmer practice (hydro priming); T2: Biopriming with liquid Rhizobium 5%; T3: Biopriming with liquid PSB 5% and T4: Biopriming
with Pseudomonas 5%, replicated seven times. Growth attributes, yield components, yield and economics were studied.
Result: The results of the trial revealed that, biopriming with liquid Rhizobium 5% produced the highest plant height, number of
nodule per plant and seed yield values during the year 2021 and 2022 than biopriming with PSB, Pseudomonas and control. The
Study helps to improve the seed quality with the help of seed priming treatments which is cost effective for the farmer.
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INTRODUCTION
Green gram [Vigna radiata (L.) Wilczek] is also popular
as mungbean, golden gram, mung or moong. It is the 3 rd

most important pulse crop of India and cultivated in an
area of 40.38 lakh ha with 31.5 lakh tonnes production,
an average productivity of 783 kg ha-1 and contributes 11
% to the total pulse production for 2021-22. Major
components of green gram were protein (20-24%),
carbohydrate (60-62%) and fiber (4.0%). The protein
found in moong is rich in lysine but deficient in cysteine
and methionine. This mineral and protein rich crop plays
vital role in  b iolog ical n it rogen f ixation  in the soil
(Kannaiyan, 1999).

Green gram is cultivated in 6,51,420 ha during Rabi
season with production of 326.36 metric tonnes in Odisha.
In Balasore district, around 13000 ha is covered with Rabi
green gram with productivity of 498 kg ha-1which is lower
than state average of 501 kg ha-1 during the same periodas
published by Directorate of Agriculture and Food
Production, Govt. of Odisha, 2018-19.

The lack of successful germination and establishment
of green gram was largely due to the use of seeds of poor
quality, sowing in a rain-fed condition, reduced plant stand,
inadequate crop management and cultivation in
inhospitable soils (Sathiya et al., 2017). High crop yield
can be obtained through better germination of seed and
improved seedling characteristic but crop loss with reduced
income may be due to poor germination and impoverished
seedling growth (Ghiyasi et al., 2008).

Seed priming exposes seeds to low water potentials
through controlled hydration process thereby restricting
germination but permits changes to pre-germinative
physiological and biochemical parameters (Khan, 1992).
Seed priming with liquid formulations of biofertilizers resulted
in improving seed germination, plant growth and seed yield
of leguminous crops Gomathy et al. (2007) and Kaur et al.
(2006). The treatment of seeds with Rhizobium has found
to be effective in promoting nodulation capacity and
nitrogenase activity (Rahmianna et al., 2000) in many crops.

Keeping in view the significance of bio-priming
approach, we have conducted this field study during 2021
and 2022 to examine the outcome of seed bio-priming on
germination, growth and yield of green gram.
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MATERIALS AND METHODS
An on farm trial was conducted by Krishi Vigyan Kendra,
Balasore (OUAT) in green gram crop at Ganja and
Basulidiga village under Basta during Rabi 2021 and 2022,
respectively. The geographical location of the area has
8717 to 8721E longitude and 2161 to 2165N latitude
and average elevation of 195 m above mean sea level.
428.2 mm and 256.6 mm rainfall received during the crop
season (January to April) for 2021 and 2022, respectively.
The temperature data collected during 2021 ranges from
17.5C to 33.9C and 19.8C to 37.5C during 2022. The
soil tested from trial plot revealed to be acidic (pH 5.7 and
5.2), clay loam and sandy clay loam in texture with medium
organic carbon content (0.65 and 0.57%), medium in
nitrogen (289.4 and 275.3 kg ha-1), phosphorus (18.8 and
16.7kg ha-1) and potassium (183.2 and 178.8 kg ha -1)
content in Ganja and Basulidiga, respectively. The trial was
carried out through randomized block (RBD) design
consisting of four treatments viz. T1: Farmer practice (hydro
priming); T2: seed biopriming with liquid Rhizobium 5%;
T3: seed biopriming with liquid phosphorus solubilizing
bacteria (PSB) 5% and T 4: seed biopriming with
Pseudomonas 5%, by replicating seven times. Fresh seeds
of green gram var. IPM-02-14 having the initial germination
of 80 per cent were subjected to priming per the above
treatment details. Seeds were soaked in double the volume
of solutions for 1 h followed by slow moistening in gunny
bag for 2 h. Hydro priming was also attempted and served
as control. Green gram crop seeds were sown in 0.1 acre
plot during  4th week of January and harvested during 2nd

week of April. The recommended fertilizer dose of 20-40-40
kg N-P2O5-K2O/ha was applied with a single spraying of
NPK (18:18:18) @ 2% at vegetative stage. Standard
agronomic practices were followed for cultivating the crop.

Findings on different parameters like days to germination,
growth and yield attributes were recorded and economic
analysis was done. Three pickings were done and the final
crop yield was recorded. The gross return was calculated
on the basis of prevailing market price of the produce. Net
return and benefit-cost ratio was calculated using the
following formula:

Net return =  Gross return (ha-1) - Cost of cultivation (ha-1)

Statistical analysis of the recorded data was conducted
by using the online computer program ‘OPSTAT’ developed
by Sheoran et al. (1998). The results are presented at 5%
level of significance (p = 0.05).

RESULTS AND DISCUSSION
Seed priming can activate metabolic changes through
physiological invigoration required for germination and
reserve food materials mobilization. Better germination and
uniform crop growth can be obtained through protein
synthesis using sugars during germination (Rouhi et al.,
2011).

Plant height is an important factor in providing more
places for flower production leading to better pod and fruit
yield. Seed biopriming treatments significantly influenced
the plant height and number of branches per plant (Table 1).
Biopriming with liquid Rhizobium 5% recorded the
maximum plant height of 54.0cm which are significantly
higher than biopriming with Pseudomonas and hydro
priming during both the year. Higher number of branches
per plant is also recorded from T2 which is statistically at
par with T3 which is higher than that of control. The priming
process increased the availability of both macro and

Benefit cost ratio =
Gross return (ha-1)

Cost of cultivation (ha-1)
 100

Table 1: Effect of biopriming treatments on growth parameters of green gram.

Treatment Plant height (cm) No. of branches plant-1 Days to germination

2021 2022 Pooled 2021 2022 Pooled 2021 2022 Pooled

T1: Hydropriming 43.9 43.2 43.5 4.6 4.7 4.6 6.7 6.9 6.8
T2: Biopriming with liquid Rhizobium 5% 53.3 54.7 54.0 5.1 5.3 5.2 5 4.6 4.8
T3: Biopriming with liquid PSB 5% 50.1 51.1 50.6 4.9 5.1 5.0 5.9 5.5 5.7
T4: Biopriming with Pseudomonas 5% 46.7 47.3 47.0 4.7 4.8 4.8 6.1 6.2 6.2
SEm± 0.16 0.34 0.516 0.06 0.05 0.025 0.27 0.18 0.394
C.D. at 5% 0.47 1.04 1.043 0.19 0.15 0.229 0.83 0.56 0.912

Table 2: Effect of biopriming treatments on yield attributes in green gram.

Treatment Days to 50% flowering No. of nodules plant-1 No. of pods plant-1

2021 2022 Pooled 2021 2022 Pooled 2021 2022 Pooled

T1: Hydropriming 38.1 38.4 38.3 6.3 6.6 6.4 13.1 13.7 13.4
T2: Biopriming with liquid Rhizobium 5% 33.1 33.3 33.2 10.3 10.9 10.6 21.7 21.9 21.8
T3: Biopriming with liquid PSB 5% 35.4 34.6 35.0 9.3 9.7 9.5 19.3 19.9 19.6
T4: Biopriming with Pseudomonas 5% 37.0 37.7 37.3 7.1 7.6 7.4 16.3 16.6 16.4
SEm± 0.24 0.22 0.378 0.48 0.41 1.042 0.48 0.41 1.419
C.D. at 5% 0.72 0.66 0.893 1.44 1.24 1.482 1.44 1.24 1.729
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micronutrients throughout the growing season. This may
have contributed to the increased translocation of nutrients
into the plant without any loss, which in turn contributed to
improved photosynthesis and resulted in a significant rise
in plant height and branches per plant as corroborated by
(Elankavi et al., 2019 and Kavitha et al., 2020). Increased
supply of nutrients during initial stages may also due to
more nodulation by Rhizobium and rhizosphere effect
through microbial activity modifies the plant itself by
providing the plant growth and increasing the availability of
elements to the root zone (Adhithya et al., 2023). Also
increase in plant height of 50.6cm is recorded in biopriming
with liquid PSB 5% (T3) which is higher than the control
(T1). The seed priming with PSB increased the availability
of soluble phosphorus thereby improving plant growth and
resulted in more plant height. Similar results were recorded
by Shaktawat and Sharma (2001). Conversion of
phosphorus to available forms during vegetative growth
stage due to PSB inoculation would have helped absorption
of all major and minor nutrients required for improving in
the number of branches per plant which is also recorded
by Naik and Rajput (2003). Number of nodules per plant
differed significantly among seed biopriming treatments.

The treatment biopriming with liquid Rhizobium 5%
(T2) recorded highest number of nodules (10.6) followed
by T3 (9.5) and T4 (7.4) while lowest was recorded in control
(6.4) (Table 2). Seed priming with Rhizobium recorded
more number of nodules at all the growth stages. A high
population of rhizobia before sowing is required to ensure
the survival on seed and in the soil to bring about effective
nodulation which also reported in pulses by Prakash et al.
(2012).

During both the years of study, it was observed that
Rhizobium and PSB bio primed seed germinate faster than
that of Pseudomonas and hydro priming. Rhizobium and
PSB bio primed seed taken 4.8 and 5.7 days for initial
germination respectively which is significantly faster than
Pseudomonas (6.2 days) and hydro priming (6.8 days) (Table 1).
Higher rate of germination of primed seeds primarily
happens because of reduction in the lag time of imbibitions,
enzymatic activation, accumulation of germination
enhancing metabolites and metabolic repair during
imbibitions and osmotic adjustment (Hussain et al., 2015).
Also flowering in hydro primed seed (T1) was delayed by
4-5 days than other treatments which may be due to late
germination which hampers growth and subsequent
flowering as observed by Dragicevic et al. (2013).

Statistically significant difference is recorded between
treatments for yield attributes number of pods per plant,
number of seeds per pod and 100 seed weight. Biopriming
with liquid Rhizobium resulted in 21.8 pods per plant which
was 11.2, 32.9 and 62.6% significantly higher than that of
T3, T4 and control, respectively (Table 2). Due to early
germination and good vegetative growth, higher number of
seed plant (7.7) was recorded in the Rhizobium seed
treatment followed by PSB and Pseudomonas biopriming. Ta
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Lower number of seeds per pod (4.8) is recorded in the
hydro primed seed. Rhizobium contributes to nitrogen
fixation and PSB helps in phosphorus mobilization which
is essential for nodulation and contributed to more fixing of
atmospheric nitrogen which enhances photosynthesis, pod
development and eventually more number of pods per plant
(Gupta et al., 2006).

Seed yield was significantly influenced by the treatment
during both the years (Table 3). Biopriming with liquid
Rhizobium 5% recorded the maximum seed yield (7.7 q ha-1)
followed by liquid PSB 5% (7.4q ha-1) accounting 19.5%
increase over the existing farmer’s practice, which is at par
with the biopriming with Pseudomonas during 2021. The
increase in seed yield of green gram resulted from
increasing the number of branches per plant, more number
of pods per plant and more number of seeds per plant
subsequently increased the seed yield as corroborated by
Biswas and Bhowmick (2007) and Bhuiyan et al. (2006).
The analysed data revealed that biopriming with
Rhizobium and PSB significantly increased the biological
yield than hydro priming. The highest biological yield
recorded in T2 (29.8 qha-1) followed by T3 (29.2 qha-1) while
the lowest biological yield recorded in control (26.3 qha-1).
Higher biological yield may be due to may be due to
increased availability of N and P in soil for better plant
uptake and their growth promoting activities which is
corroborated by Paul et al. (2023).

The cost of cultivation has not significantly been
influenced by seed biopriming treatments as observed in
Table 4. Cost of cultivation of the treatment T4 during both
the year is higher than that of both biopriming with liquid
Rhizobium and liquid PSB due to higher market cost of
Pseudomonas. Biopriming with liquid Rhizobium followed
by liquid PSB recorded the maximum gross and net return
of 46,371 and 24,096 ` ha-1 during the trial which are
statistically significant than the control. Minimum gross and
net return of 37,517 and 15,532  ` ha-1 is observed from the
farmers practice (hydro priming).

CONCLUSION
Bio-fertilisers are micro organisms that can be engineered
to contain living nitrogen-fixing and phosphate-soluble
microorganisms for the purpose of fertilizing seed or soil.
The Rhizobium and PSB bio primed seeds germinate
earlier than that of hydro priming which will be helpful better
plant stand-in rain-fed condition. Bio-primed seeds showed
significantly higher seed and biological yield as compared
to other treatments. Hence, farmers can benefit from the
use of Rhizobium and phosphorus solubilizing bacteria,
in combination with the recommended dosage of fertilizers,
for green gram crop in order to increase yield and net return
along with enhancing soil fertility.

ACKNOWLEDGEMENT
The authors acknowledge the contribution of ICAR-ATARI,
Kolkata and DEE, OUAT, Bhubaneswar for providing



 Volume  Issue 5

Effect of Seed Biopriming on Growth, Yield and Economics of Rabi Green Gram (Vigna radiata L.) in Rainfed Condition of Balasore...

financial assistance during conducting the On Farm Trial
Programme by Krishi Vigyan Kendra, Balasore.

Conflict of interest
All authors declare that they have no conflicts of interest.

REFERENCES
Adhithya, G., Siddarju, R., Ramanapa, T.M., Vishwanath, K., Tejaswini,

U., Sowjanya, S. (2023). Influence of seasons and
nutrient invigoration on seed quality in greengram. International
Journal of Plant and Soil Science. 35(3): 106-119.

Biswas, K.P., Bhowmick, M.K. (2007). Effect of carrier based
rhizobium inoculants on growth, nodulation and seed
yield of urdbean. Journal of Crop and Weed. 3(2): 7-9.

Bhuiyan, M.M.H, Rahman M.M., Afroze F., Sutradhar G.N.C., Bhuiyan
M.S. (2006). Effect of phosphorus, molybdenum and
Rhizobium inoculation on growth and nodulation of
mungbean. Journal of Sprotein and Nature. 2(2): 25-30.

Directorate of Agriculture and Food Production, Govt. of Odisha,
(2018-19). Odisha Agriculture Statistics. 1-185.

Dragicevic, V., Spasic, M., Simic,M., Dumanovic, Z., Nikolic, B.
(2013). Stimulative influence of germination and growth
of maize seedlings originating from aged seeds by 2, 4-
D potencies. Homeopathy. 102: 179-186.

Elankavi, S., Ramesh, S., Sudhakar, P., Ramesh, N., Sureshkumar,
S.M. (2019). Effects of seed hardening and foliar nutrition
on growth attribute and yield of greengram under rainfed
condition. Plant Arch. 19(2): 2836-2838.

Gomathy, M., Thangaraju, M., Gopal, N.O., Sarathambal, C. (2007).
Comparative performance of  l iquid formulation of
phosphobacteria with carrier based inoculants on the
growth and yield of maize (CO 1). J. Soil Biol. 27(1 and 2):
7-12.

Gupta, A., Sharma, G.D., Chopra, P. (2006).  Effect of biofertilizer
and phosphorus levels on yield attributes, yield and
quality of urdbean (Vigna mungo). Indian Journal of
Agronomy. 51(2): 142-144.

Hussain, S., Zheng, M., Khan, F., Khaliq, A., Fahad, S., Peng, S.,
Huang, J., Cui, K., Nie, L. (2015). Benefits of rice seed
priming are offset permanently by prolonged storage
and the storage conditions. Sci. Rep. 5: 8101. doi: 58101
10.1038/srep08101.

Ghiyasi, M., Seyahjani, A.A., Tajbakhsh, M., Amirnia, R., Salehzade,
H. (2008). Effect of osmopriming with polyethylene glycol
(8000) on germination and seedling growth of wheat
(Triticum aestivum L.) seeds under salt stress. Res. J.
Biol. Sci. 3(10):1249-1251.

Kavitha, S., Srimathi, P. (2020).  Influence of seed priming with
micro-nutrients followed by rhizobium seed coating on
seed vigour, crop growth and seed yield in redgram cv.
VBN 3. J. Pharmacogn. Phytochem. 9(5): 563-567.

Kannaiyan, S. (1999). Bioresource technology for sustainable
agriculture. Associated Publishing Company. New Delhi.
422 p.

Kaur, S., Gupta, A.K., Kaur, N. (2006). Effect of hydro and osmopriming
of chickpea (Cicer arietinum L.) seeds on enzymes of
sucrose and nitrogen metabolism in nodules. Plant Growth
Regul. 49: 177-182.

Khan, A.A. (1992). Pre plant physiological seed conditioning. Hort.
Rev. 13: 131-181.

Kumar, R., Tyagi, C.S., Ram, C. (2002). Association of laboratory
seed parameters with field performance in mung bean.
Seeds and Farms. 15: 33-36.

Naik, K.R., Rajput, A.S. (2003). Effect of bio-fertilizers on seed
production of summer green gram (Phaseolus radiatus).
Agronomy Digest. 3: 38-39.

Prakash, M., Sathiya, N.G., Sunil K.B. (2012). Effect of seedling
and pelleting on seed yield in blackgram [Vigna mungo
(L.) Hepper]. Legume Research. 35(1): 64-67.

Paul, S.K., Mallick, G.C., Banerjee, M. and Chowdhury, A. (2023).
Effect of carrier and liquid based biofertilisers on summer
Green gram [Vigna radiara (L.) Wilczek] grown in red
laterite soil. Legume Research. 46(9): 1216-1220. doi:
10.18805/LR-4680.

Rahmianna, A.A., Adisarwanto, T., Kirchhof, G. (2000). Crop
establishment of legumes in rainfed lowland rice-based
cropping systems. Soil Till. Res. 56(1/2): 67-82.

Rouhi, A., Tajbakhsh, M., Bernousi, A., Saeedi, M. (2011). Study on
effect of different primings on seed germination and
seedling traits of different pea cultivars. J. Agric. 90: 1-8.

Sathiya, N.G., Prakash, M., Rajesh K.V. (2017). Effect of integrated
seed treatments on growth, seed yield and quality
parameters in black gram [Vigna mungo (L.) Hepper].
Indian Journal Agricultural Research. 51(6): 556-561.
doi: 10.18805/IJARe.A-4106.

Sheoran, O.P., Tonk, D.S., Kaushik, L.S., Hasija, R.C., Pannu, R.S.
(1998). Statistical Software Package for Agricultural
Research Workers. Recent Advances in information
theory, Statistics and Computer Applications by D.S.
Hooda and R.C. Hasija Department of Mathematics
Statistics, CCS HAU, Hisar (139-143).

Shaktawat, M.S., Sharma, D.D. (2001). Effect of rock phosphate
applied along with FYM and PSB on production of soybean-
mustard cropping system in calcareous soils. In: Proc.
of PROM Review 2002, held at RSMML, Udaipur 2002,
7-14.


