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ABSTRACT

The experiment was conducted to study the response of green gram varieties to
Keywords ) . A ' :
different levels of phosphorus and potassium. The experiment was laid out in
Sggggh%ﬁ”s" factorial randomized block design (FRBD) with 12 treatments replicated thrice.

potassium, IPM 02-

3, SGC-20, SGC-
16, crop growth

Three different green gram varieties viz., V1: IPM 02-3, V,: SGC-20 and V3: SGC-
16 were used along with four levels of phosphorus and potassium i.e., Ni: control,
No: 40 kg ha™ P,0Os + 40 kg ha™ K,0, N3: 50 kg ha™ P,Os + 50 kg ha™ K,0O and N:
60 kg ha™ P,Os + 60 kg ha® K,O. The study showed that different varieties and
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application of phosphorus and potassium had major influence on crop growth, yield
Received: attributes and yield. The variety IPM 02-3, was found to perform better than the
23?33(53 2022 other varieties and recorded the highest seed yield at 548.08 kg ha™. Application of
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60 kg ha™ P,0s + 60 kg ha™ K,0 resulted in maximum growth attributes such as
plant height, branches plant™, Leaf area index (LAI), crop growth rate (CGR) and
yield attributes and seed yield.

Introduction 70% of the world's green gram output comes from
India. After chickpea and pigeon pea, green gram is
the third most widely cultivated pulse in India. In
the year 2019-2020, around 31.15 lakh ha was
covered under green gram (Directorate of

Economics and Statistics).

Green gram (Vigna radiata L.), often known as
mung bean or golden gram, is a popular short-term
pulse crop in India. With the chromosome number
2n=22, it belongs to the Fabaceae family. More than
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To achieve optimum development and output, every
crop requires adequate fertilisation. Because
leguminous plants can fix their own atmospheric
nitrogen from the soil, nitrogen is required in less
amounts than phosphorus(P). Phosphorus is a key
nutrient that the plant needs in sufficient amounts
for optimal development and reproduction.
Phosphorus is essential in almost every activity that
requires energy transfer. Because P is necessary for
energy transformation in nodules, phosphorus
improves biological nitrogen fixation in legumes.
Additionally, P is important for root formation,
nutrient absorption, and legume crop growth.

Potassium is another essential nutrient/substance for
plant growth and development. Because of its
influence on photosynthesis, water usage efficiency,
and plant resistance to diseases, drought, and cold,
not only that it also makes a balance between
proteins and carbohydrates, sufficient quantities of
K are necessary for enhancing the production and
quality of various crops. Therefore, the objective of
the experiment was to study the effect of phosphorus
and potassium fertilization of the growth and yield
attributes of different green gram varieties.

Materials and Methods

The experiment was carried out at the experimental
farm of School of Agricultural Sciences and Rural
Development (SASRD), Nagaland University,
Medziphema campus, during the summer season
(April -July) of 2021. The farm is situated at an
attitude of 310 meters above the mean sea level with
the geographical location of 25° 45 ' 4’ ' North
latitude and 95° 53 '0" East longitude. The maximum
day temperature was observed in the month of June
(35.6'C) and highest rainfall was received in the
month on July (47.5mm). The soil condition was
found to be well drained and sandy loam in texture
with initial pH 4.6. Available soil Phosphorus and
Potassium at the start of the experiment was 32.81
kg ha™ P,Os and 144.64 kg ha'K,0.The field was
laid out in factorial randomized block design and
divided into three equal blocks which were further
divided into 12 equal plots each measuring 3x2 m.

66

Spacing of 1 m was maintained between block to
block and 0.5 m between the plots. A total of 36
plots were made and the treatments were distributed
in a random fashion. The treatment consisted of
combination of three green gram varieties viz., Vi:
IPM 02-3, V,: SGC-20 V3: SGC-16 along with four
levels of phosphorus + potassium; Ni: control, Na:
40 kg ha™ P,Os + 40 kg ha® K,0, Ns: 50 kg ha™
P,0s + 50 kg ha™ K,0 and Nj: 60 kg ha™ P,Os + 60
kg ha™ K0.

Results and Discussion
Growth Attributes
Plant height (cm)

The plant height was influenced by the application
of phosphorus and potassium. Treatment N, i.e.,
60kg ha™ P,0s + 60kg ha™ K;Orecorded the highest
plant height (8.27and 54.87 cm) at 20 DAS and
harvest which was statistically at par with
application of 50kg ha® P,Os + 50 kg ha™ K,O
(8.22and 54.37 cm). The increase in plant height
with increased level of P&K fertilization can be due
to increased cell division and cell expansion
resulting in increasing positive effect in crop height.
These observations are in accordance with the
findings of Awomi et al., (2012). Treatment
combination ViN; (IPM 02-3 and 60 kg ha™ P,Os +
60 kg ha™ K,0) recorded the highest plant height
(8.43and 56.45 cm) at 20DAS and harvest and was
found to be at par with V1Ns.

Leaf area index (LAI)

Application of 60 kg ha™ P,0s + 60 kg ha * K,0
showed the highest leaf area index (0.76and 1.21) at
30and 60 DAS, followed by application of 50 kg ha
1 p,05 + 50 kg ha? K,O (N3) (0.71and 1.07). The
increase in LAI with increase in levels of P&K can
be attributed to the role of phosphorus and
potassium in enhancing cell division and cell growth
leading to increased leaf area of the plant, as well as
crop canopy. These observations are in accordance
with the findings of Singh et al.,, (2019).The
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interaction effect of varieties and levels of
phosphorus and potassium on LAl was found
significant. V1N, recorded the highest LAI at 30
DAS (0.80). However, at 60 DAS the highest LAI
was recorded in treatment combination of V;Ng3
(1.28).

Dry matter production (g)

The influence of phosphorus on dry matter
production has been reported by Abbasi et al.,
(2012). Application of 50 kg ha™ P,Os + 50kg ha™
K20 (N3) recorded significant increase on dry matter
production over control (N1) and N2 (40 kg ha™ P,0s
+ 40kg ha™ K,0). The highest dry matter production
(19.15 and143.82 g m®) at 30and 60 DAS was
recorded in application of N3 then followed by
application of P&K at 60 kg ha™ P,0s + 60 kg ha™
K2O(Ng4). N3 and N4 were found to be at par with
each other. The influence of phosphorus and
potassium in enhancing the plant height, leaf area
and branches plant™ can be credited to the increase
in dry matter production. The observed data is in
line with the report from the work of Khairnar and
Gunjal (2012). The interaction effect varieties and
levels of phosphorus and potassium on dry matter
production was found significant. The highest dry
matter  production at 30and 60 DAS
(19.22and144.72 g m respectively) was recorded in
the combination of IPM 02-3 and 50 kg ha™ P,Os +
50 kg ha™ K,0 (ViNs).

Crop growth rate (CGR)

Application of phosphorus and potassium at
different levels, significantly influenced the crop
growth rate over control. At 30-45 DAS, application
of 60 kg ha® P,Os + 60 kg ha' K,O gave
significantly higher CGR followed by application of
50 kg ha® P,0s + 50 kg ha' K,O. At 45-60 DAS,
the application of 60 kg ha™ P,Os + 60 kg ha™ K,0
gave higher CGR and was statistically at par with
application of 50 kg ha® P,Os + 50 kg ha’ KO.
Phosphorus and potassium play a major role in plant
photosynthesis, which enhances plant vigour and
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accelerates leaf development thereby increasing the
CGR with increase in levels of P&K. The results are
in accordance with the results of Saxena et al.,
(1996) where application of 60 kg ha™ P,Os reported
significant increase in CGR in green gram.

The lowest CRG at 30-45 DAS and 45-60 DAS
(4.64, 2.33 g m? day™) was observed in control
(N1).The interaction effect of varieties and levels of
phosphorus and potassium on CGR was found
significant. The treatment combination V1N, i.e.,
IPM 02-3 and 60 kg ha™ P,Os + 60 kg ha™ K,0
recorded maximum CGR (5.47 and 3.18 g m? day™)
at 30-45 DAS and 45-60 DAS respectively.

Yield attributes
Pods plant™

Application of 50 kg ha™ P,0s + 50 kg ha™ KO (N3)
reported the maximum number of pods plant™
(15.17) and was significantly higher over control
(N;) and N, (40 kg ha™ P,Os + 40 kg ha™ K0).
Number of pods plant™ with application of 60 kg ha”
' P,0s + 60 kg ha' K,O (Ns) was at par with
application of 50 kg ha™ P,Os + 50 kg ha™ K,0. The
increase in pods plant™ may be due to the enzymatic
activities triggered by the application of phosphorus
and potassium, which controls flowering and pod
formation (Khan et al., 1999). The results are in
accordance with the results of Khairnar and Gunjal
(2012). The interaction effect of varieties and levels
of phosphorus and potassium on the number of pods
plant® was found significant.  Treatment
combination V1Nyi.e., IPM 02-3 and 60 kg ha™ P,0s
+ 60 kg ha™ K,O recorded the highest number of
pods plant™ (8.33).

Test weight (g)

The application of phosphorus and potassium did
not have any significance on test weight. The
interaction effect of varieties and levels of
phosphorus and potassium on test weight was found
non-significant.
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Table.1 Effect of phosphorus and potassium on plant growth attributes of different green gram varieties

Table.2 Effect of phosphorus and potassium on yield attributes of different green gram varieties

Treatment Pods Plant™ | Test Weight Seed Yield
(9) (Kg ha™)

|
13.39 27.01 508.76

|
0.263 0.188 2.988
|
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Table.3 Interaction effect of varieties and levels of phosphorus and potassium on green gram

Treatment Plant height LAI DRY MATTER CGR PODS TEST SEED
PRODUCTION (g) (g m?) PLANT? | WEIGHT | YIELD
) (Kg ha™)
20 harvest 30 60  30DAS 60 30-45 45-60
DAS DAS DAS DAS DAS DAS
V:iN; 5.83 48.73 0.65 096 | 15.66 @ 121.47 4,76 2.27 6.00 25.80 412.42
ViN; 7.27 53.33 0.71 1.02  18.00  141.13 5.01 2.98 6.78 27.09 503.65
V1N 8.36 53.87 0.75 1.28 | 19.22 | 14472 5.33 3.12 7.33 27.95 637.94
V1N, 8.43 56.45 0.80 115 1912 14461 5.47 3.13 8.33 31.16 638.33
VN3 5.57 41.07 0.63 096 @ 1540 & 120.08 4.62 2.33 5.11 25.07 395.29
V2N, 7.13 53.80 0.66 1.00 1833  140.17 4.94 2.96 5.78 26.30 442.16
VN3 8.17 54.80 0.71 1.05 | 19.19 | 143.96 5.25 3.12 6.65 27.81 587.59
V2N, 8.23 54.54 0.74 1.20 1911 14352 5.46 3.13 7.33 28.86 610.00
VaN; 5.57 43.87 0.62 095 | 15.30 = 119.60 4.56 2.38 4.66 24.92 350.52
AN 7.03 52.10 0.65 096 1830  139.95 4.88 2.94 5.33 26.01 397.27
VN3 8.13 54.43 0.68 1.03 | 19.05 @ 142.77 5.26 3.09 5.75 27.07 497.33
V3N, 8.13 53.61 0.72 1.16  19.02  142.26 5.41 3.08 6.22 28.38 506.49
S.Em () 0.178 | 1.345 0.008 | 0.009 | 0.080 0.606 0.0502 | 0.0613 0.526 0.376 5.976
CD (P=0.05)  0.606 NS 0.0296  0.031  0.274 2.283 0.170  0.2086 1.788 NS 20.330
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Seed yield (kg ha™)

Phosphorus and potassium significantly increased
the seed yield. Application of 60 kg ha™ P,0s + 60
kg ha™ K0 recorded highest seed yield (584.94 kg
ha), which was followed by application of 50 kg
ha® P,0s + 50 kg ha™ K,O and was found to be at
par with each other.

The increase in yield parameters such as number of
pods plant™, number of seeds pod™ eventually leads
to increase in seed yield with increased levels of
P&K fertilization. Also, the role of phosphorus and
potassium in translocation of photosynthates to
fruiting zone and also due to increased nodulation
that in turn fixes more N which is utilised during
grain formation stage may attribute to higher seed
yield.

The observations are in line with the results of Singh
et al., (2019), where phosphorus application had a
significant effect on seed yield up to 60 kg ha™
P,0s. Influence of potassium on seed yield was
reported by Singh (2017).

The interaction effect of varieties and levels of
phosphorus and potassium on seed yield revealed
that treatment combination VN4 (IPM 02-3 with 60
kg ha™ P,0s + 60 kg ha™ K,0) and V1N3 (IPM 02-3
with 50 kg ha® P,0s + 50 kg ha' K,0) are
statistically at par with each other. The highest seed
yield was recorded in V1N (638.33 kg ha™).

In conclusion, the application of 60 kg ha™ P,Os +
60 kg ha® K,O produced the highest plant height,
leaf area index, CGR, test weight and seed vyield.
The interaction effect of V1N4 produced maximum
plant height, CGR, pods plant™, test weight and seed
yield. However, it was found to be at par with VN3
in almost all attributes in question. Thus,
combination of IPM 02-3 with of 50 kg ha™ P,Os +
50 kg ha' K,O can be used to maximize
productivity in the study area. However, for
recommendation of nutrient level and variety for the
area in study, repeated experiment has to be
conducted for more years.

70

References

Abbasi, M. K., Tahir, M. M., Azam, W., Abbas, Z.
and Rahim, N. 2012.Soybean yield and
chemical composition in response to
phosphorus-potassium nutrition in Kashmir.
Agronomy Journal. 104: 1476-1484.

Awomi, T. A., Singh, A. K., Kumar, M. and
Bordoloi, L. J. 2012. Effect of phosphorus,
molubdenum and cobalt nutrition on yield
and quality of mungbean (Vigna radiata L.)
in acidic soil of Northeast India. Indian
Journal of Hill Farming.25(2): 22-26.

Bhabhor, K. K., Patel, N. I., Chauhan, Z. Y. and
Patel, B. R. 2019. Effect of phosphorus,
sulphur and bio fertilizer on yield and quality
of green gram (Vigna radiata. L. Wilczek) in
loamy sand under dry land condition.
International  Journal  of  Chemical
Studies.7(5): 612-616.

Bochliya, R., Reager, M. L. and Swetha, C. 2020.
Effect of mulches and varieties on yield
attributes and vyield of green gram (Vigna
radiata L.). International Journal of Current
Microbiology and Applied Sciences.9(6):
2280-2286.

Chesti, M. H. and Tahir, A. 2008. Integrated
phosphorus management in green gram
(Vigna radiata) under temperate conditions
of Kashmir. Indian Journal of Agricultural
sciences.78(5): 473-475.

Chesti, M. H., Ali, T. and Bhat, M. A. 2012. Effect
of organic and inorganic phosphorus sources
on quality of green gram (Vigna radiata L.)
under temperate conditions of Jammu and
Kashmir.  Legume  Research An
International Journal.35(1): 47-49.

Cochan, W. G. and Cox, G. M. 1957. Experimental
design. John Wiley and Sons, New York.2:
615

Dwivedi, G., Pathak, R. K., Singh, A. P., Singh, A.,
Abhineet, Singh, K. K., Singh, R., Singh, A.
and Singh, H. 2018. Impact of varieties and
phosphorus levels on yield attributes, yield
and economics of green gram (Mung) (Vignha
radiata L.). International Journal of



Int.J.Curr.Microbiol.App.Sci (2022) 11(04): 65-72

Chemical studies. 6(4): 3202-3207

Gorade, V. N., Chavan, L. S., Jagtap, D. N. and

Kolekar, A. B. 2014. Response of green

gram (Vigna radiata L.) varieties to

integrated nutrient management in summer

season. Agricultural Science Digest. 34(1):

36-40.

V. V., Konde, N. M., Jaybhaye, C. P,

Solunke, P. S. and Kharche, V. K. 2021.

Influence of Potassium on Growth, Yield,

Water Relation and Chlorophyll Content of

Greeengram [Vigna radiate (L.) Wilczek] in

Inceptisols. Legume Research.DOI:

10.18805/LR-4279.

Gowda, S. T. and Gowda K. T. K. 1978. Influence
of fertilizers on yield and its components of
greengram. Indian journal of Agronomy.23
(4): 374.

Hargreaves, P. 2015. Soil texture and pH effects on
potash and phosphorus availability. Potash
News. info@pda.org.uk. Accessed on
January 2015.

Jackson, M. L. 1973. Soil Chemical Analysis.
Prentince Hall of India. Private Ltd., New
Delhi.

Jamir, S., Singh, V. B., Kanaujia, S. P. and Singh,
A. K. 2013. Effect of integrated nutrient
management on growth, yield and quality of
onion (Allium cepa L.). Progressive
Horticulture. 45 (2): 373-380.

Khairnar, A. K. and Gunjal, B. S. 2012. Effect of
potash fertilization and foliar spray of
vermiwash on growth and yield of green

Goud,

gram (Vigna radiata L.). International
Journal of Agricultural Sciences.8(1):307-
308

Khan, M. A., Baloch, M. S., Taj, I. and Gandapur, I.
(1999). Effect of phosphorus on the growth
and yield of mungbean. Pakistan Journal of
Biological Sciences,2: 667-669.

Kumar, M. H., Vaishnavi, K., Sen, S. and Rathi, S.
2021. Effect of sprouting on the physico-
chemical properties of mung bean seeds.
International Journal of Environment and
Climate. 11(3): 108-114

Kumar, N. and Chandra, R. 2003. Rhizobium and

71

VAM inoculation effect on mungbean
(Vigna radiata) with varying phosphorus
level. Legume Research. 26 (4): 59-61.

Kumari, S., Yadav, B. L., Verma, H. P., Meena, J. S.
and Pancholi, P. 2015. Effect of bio-fertilizer
and phosphorus on properties of soil, yield
attributes and yield of mungbean. Annals of
Agricultural Research. 36: 394-399.

Luikham, E., Lhungdim, J. and Singh, A. I. 2005.
Influences of sources and levels of
phosphorus on growth and yield of green
gram (Vigna radiata L.). Legume Research-
An International Journal. 28(1): 59-61.

Matwa, D., Rao, K. P., Dhewa, J. S. and Rajveer.
2017. Effect of Plant Growth Regulators
(PGRs) and Micronutrients on Flowering
and Yield Parameters of Green Gram (Vigna
radiate L.). International Journal of Current
Microbiology and Applied Sciences. 6(4):
2250-2256.

Meena, M. R., Dawson, J. and Prasad, M. 2013.
Effect of Biofertilizers and phosphorus on
growth and vyield of chickpea (Cicer
arietinum L.) Bionfole. 10(1B): 235- 237.

Nichiporovic. 1950. Post harvest observations- In:
S. S. Singh (1978) Principles and Practices
of Agronomy. Kalyani Publishers, New
Delhi. pp.30.

nutrients on growth and vyield of greengram
(Phaseolus radiatus). Legume Research.
27(2): 149-150.

Oad, F. C. and Buriro, U. A. 2005. Influence of
different NPK levels on the growth and yield
of mungbean. Indus Journal of Plant
Sciences.4(4): 474-478.

Oad, F., Shah, A. N., Jamro, G. H. and Ghaloo, S.
H. 2003. Phosphorus and potassium
requirements of mungbean (Vigna radiata).
Journal of Applied Sciences.3(6): 428-431.

Patel, B. R., Patel, D. K., Reddy, T. V., Patel, G. N.
and Chaudhary, M. M. 2019. Effect of plant
density on performance of summer green
gram (Vigna radiata L. Wilczek) varieties.
International Journal of Science and
Research.9(6): 1146-1150.

Patel, F. M. and Patel, L. R. 1991. Response of



Int.J.Curr.Microbiol.App.Sci (2022) 11(04): 65-72

green gram varieties to phosphorus and
Rhizobium inoculation. Indian Journal of
Agronomy.33(1): 102-103.

Patel, H. K., Shah, K. A. and Patel, H. B. 2020.
Response of Green gram (Vigna radiata L.
Wilczeki) varieties to different nutrient
management under south Gujarat condition.
International Journal of Current
Microbiology and Applied Sciences. 9(5):
1043-1050

Rathod, S. L. and Gawande, M. B. 2012. Response
of green gram varieties to different fertilizer
grades. International Journal of Science and
Research. 3(7): 1313-1315.

Saxena, K. K., Verma, H. R. and Sexena, H. K.
1996. Effect of phosphorus and potassium on

green gram (Phaseolus radiatus). Indian
Journal of Agronomy.41(1): 84-87.

Singh, D. P. 2017. Effect of potassium and sulphur
on performance of green gram (Vigna
radiata) in alluvial soil. Annals of Plant and
Soil Research. 19(2): 223 — 226.

Singh, V., Sharma, S. K., Thakral, S. K. and
Sharma, M. K. 2019. Effect of phosphorus
on the performance of green gram (Vigna
radiata L.) varieties during summer. Legume
Research.42(2): 247-249.

Venkaria, G. B., Talpada, M. M., Sutaria, G. S. and
Akbari, K. N. 2013. Effect of foliar
application of potassium nitrate on the
growth and yield of green gram (Vigna
radiata). Legume research.36(2): 162-164.

How to cite this article:

Anthony Baite, N., Debika Nongmaithem, D. Saya, Lanunola Tzudir and Hironya Kumar Borah. 2022.
Response of Green Gram (Vigna radiata L.) to Different Levels of Phosphorus and Potassium.
Int.J.Curr.Microbiol.App.Sci. 11(04): 65-72. doi: https://doi.org/10.20546/ijcmas.2022.1104.010

72



https://doi.org/10.20546/ijcmas.2022.1104.010

