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Original Research Article

Impact of Integrated Use of Inorganic, Organic and Biofertilizers on Growth, Yield and
Quality of Pea (Pisumsativum L.)

ABSTRACT

Aim: The experiment was carried out , to find out the impact of integrated use of inorganic,
organic and biofertilizers on growth, yield and quality of pea (Pisumsativum L.).

Study design: Experiment was laid out in randomized block design (RBD) with three
replications. Azad P-3 variety was grown to evaluate the effect of different treatments.

Place and Duration of Study:It was conducted during 2021 at Experimental Farm of
Faculty of Agricultural Sciences, DAV University, Jalandhar.

Methodology: Thirteen treatments were used for the study which consisted of different
combinations of organic, inorganic and biofertilizers (FYM, Vermicompost, NPK, Azotobacter
and PSB) at different levels (100%, and 75% of the recommended dose of each nutrient).
Observations were recorded on days to germination, days to first flowering, days to 50%
flowering, plant height (em), number of branches per plant, number of leaves per plant, pod
length (cm), number of pods per plant, pod weight (g), pod yield per plant (g/plant), pod yield
per plot (Kg/plot), Shelling percentage (%), total soluble solids (TSS).

Results:Analysis of variance (ANOVA) revealed significant effect of integrated use of
inorganic, organic and biofertilizerson growth, yield and quality under study. Lowest number
of days to germination(10.63 days); days to first flowering(59.33 days);number of days to
50% flowering(78.26 days) was recorded in T4 (100% NPK+FYM+PSB). The same
treatment also resulted in highest pod length (9.18cm);number of pods per plant (16.27); pod
weight (8.499);plant height (62.37cm);pod yield per plant (55.24 g); pod yield per plot (4.32
kg);TSS (16.48°B) andshelling percentage % (52.50).

Conclusion:It was observed that plants which were treated with the application of 100%
NPK, FYM and PSB resulted in superior performance with respect to growth, yield and
guality parameters of pea.

Keywords: Pea, Integrated fertilizers use, FYM, Vermicompost, NPK
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1.INTRODUCTION

Pea (PisumsativumL.) belonging to family Fabaceaeis an important rabi season vegetable in
Northern plains of India and in hills it is grown as summer vegetable. It is herbaceous,
annual in habit and self-pollinated vegetable crop. It is the second important food legume of
the world. India is the second largest producer of pea in the world and accounts for 21% of
the world production. In India it is mainly grown in Uttar Pradesh, Madhya Pradesh, Assam,
Jharkhand, Himachal Pradesh, Haryana, Bihar, Uttarakhand, Punjab etc. [1]. Punjab is fifth
largest producer of pea in the country and accounts for 6.7% of India’s production. It is
second important vegetable crop of Punjab and is grown on an area of 43.89 thousand
hectare with annual production of 467.01 thousand tonnes,In India it is grown on an area of
575 thousand hectare with annual production of 5855 thousand tonnes[2].

It is cultivated for its pods and seeds which are used in fresh state as well as processed
form. In fresh state, mainly snow pea and sugar snap are exports due to their high demand
in theinternational market. Processed shelled peas are marketed in three ways frozen,
canned and dehydrated but more than 95% of shelled peas are used in frozen form. It is
grown for its pods and seeds. The green and dry foliage are used as cattle fodder and green

pods of vegetable pea are highly nutritive so, preferred for culinary purpose.

With the increasing population there is ever increasing demand of food and to sustain the
healthy population, there is need of ample supply of nutrient rich food such as vegetables. In
order to meet the increasing demand of nutrition rich food, efforts are being made at national
and international levels. Fertilizers play a vital role in maintaining the soil fertility and
enhancing the production. Chemical fertilizers are conventionally used for increasing the
production due their easy availability. But the main drawback of use of chemical fertilizers is

their deleterious effects on soil structure, environment and human health. All these things
have led to the search of alternative renewable source of nutrients for crop through fertilizers
of biological origin which are bio-fertilizers. Biofertilizers are natural fertilizers which consist
of micro organisms like bacteria, algae, fungi alone or in combination. They are the products
containing carrier based (solid form or liquid form) living micro-organisms that are
agriculturally useful which in turn fixes N, solubilization of P and mobilization of nutrient. A
small dose of biofertilizer is sufficient to produce desirable results because each gram of
carrier of biofertilizers contains at least 10 million viable cells of a specific strain as reported
by [3]. The use of biofertilizers is safe, cost effective and easy in application. Another source
of plat nutrients i.e. organic manures are known to sustain cropping systems through better
nutrient recycling and improved physical, chemical and biological properties of soil. The

organic manures have the advantage of supplying secondary and micro nutrient along with
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NPK, which is important for sustainable production. Commonly used organic manures are
FYM, vermicompost, poultry manure, biogas slurry, urine and liquid manure etc. FYM
manure release nutrients slowly and steadily and activate soil microbial activity [4]. The
vermicompost is reported to significantly increase micronutrients in field as compared to
animal manure [5]. Thus organic manures can serve as an alternative source to mineral
fertilizers for improving soil structure and microbial biomass. These promote the healthy
population of beneficial organisms in the soil while, biofertilizers are cost-effective and
renewable source of plant nutrients to supplement the parts of chemical fertilizers. Integrated
Nutrient Management involves the combined use of all the sources of plant nutrients. It helps
in maintaining the soil fertility and supply plant nutrient in balanced proportion [6]. As single
nutrient source may not supply the rest of required nutrients for the plant therefore,
integrated use of all sources is required for balanced plant nutrition and it is necessary to
make the judicious use of fertilizers in right proportion for harvesting better yield. Thus it has
been realized that chemical fertilizers must be integrated through more economic and eco-
friendly organic manure and biofertilizers to achieve sustainable productivity with high quality
and minimum deterioration of the environment. Increased yield of pea through integrated use
of chemical fertilizers and biofertilizers in nitrogen fixers like pea have also been reported
[7].Thus keeping in view of importance of crop and need to integrate the use of inorganic,

organic and bio-fertilizers, the present study was executed.

2. MATERIALS AND METHODS

The variety Azad P-3 was grown for the investigation and the experiment was laid out in
Randomized Block Design and three replications. Thirteen treatments consisting of different
combinations of organic, inorganic and biofertilizers (FYM, Vermicompost, NPK, Azotobacter
and PSB) at different levels (100%, and 75% of the recommended dose of each nutrient),
making combinations asT; (100% NPK); T,(100% NPK+ FYM); T3 (100% NPK+ FYM+
Azotobacter); T, (100% NPK+ FYM+ PSB); Ts (75% NPK+ FYM+ Azotobacter);Ts (75%
NPK+ FYM+ PSB); T; (100% NPK+ Vermicompost); Tg (100% NPK+ Vermicompost+
Azotobacter); Ty (100% NPK+ Vermicompost+ PSB);Tio (75% NPK+ Vermicompost+
Azotobacter); Ti; (75% NPK+ Vermicompost+ PSB); Ti, (FYM+ Vermicompost+
Azotobacter);T;3 (FYM+ Vermicompost+ PSB).The organic manure (FYM and
Vermicompost), inorganic fertilizers (Urea, DAP and MOP) were applied in the experimental
field as per the treatments and all the cultural practices were done as per the package of
practices of Punjab Agricultural University. The data on various growth, yield and quality
parameters collected during the course of investigation was subjected to statistical

analysisby adopting analysis of varianceusing Randamized Block Design[8]. The
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interpretation of results was based on F test and critical difference (CD) at 5% level of

significance.
3. RESULTS AND DISCUSSION

Analysis of Variance (ANOVA) revealed that the treatments significantly influenced all the
characters viz, days to germination, days to first flowering, days to 50% flowering, number of
leaves per plant, number of branches per plant, pod length (cm), number of pods per plant,
pod weight (g), plant height (cm), pod yield per plant (g), pod vield per plot (kg), TSS (°B)
and shelling percentage(%) (Table 1).

3.1 Growth parameters

The data recorded on growth parameters as influenced by integrated use of inorganic,
organic and biofertilizers has been presented in Table 2. Significantlylowest number of days
to germination(7.25 days), days to first flowering (59.33 days), days to 50% floweringand
significantlyhighestnumber of days to germination(10.63 days), days to first flowering (70.33
days), days to 50% flowering89.27 days was recorded in T4 (100% NPK+FYM+PSB) and
T1(100% NPK), respectively. Earliness is one of the most desirable characteristics in pea as
this will in turn lead to early maturity and helpful in fetching high returns from the early
market. It was observed T, (100% NPK+FYM +PSB) resulted in lowest number of days to
germination, days to first flowering, and days to 50% flowering. The application of inorganic,
organic and biofertilizer might have resulted in increased carbohydrate accumulation and
their remobilization to reproductive part of the plant, being the closet sink and hence,
resulted in right time flowering [9]. The earliness of flowering may be attributed to the
presence of biofertilizers which consequently lead to flower initiation, this may be due to
easy uptake of nutrients and simultaneously transport of growth promoting substances like
cytokinin to the auxillary buds resulting in breakage of apical dominance which eventually
resulted in better sink for faster mobilization of photosynthesis and early transportation of
plant parts from vegetative to reproductive parts [10].Similar findings are supported by

[11,12, 13] in pea, [14] in dolichos bean, [15] in cowpea and [16] in french bean.

Significantly maximum number of leaves per plant (43.44), number of branches per plant
(13.50) and plant height (62.37cm) was recorded in T, (100% NPK+FYM+PSB)which was
significantly highest among all the treatments. It was revealed thatsignificantly lowest
number of leaves per plant (28.38),number of branches per plant (7.19) and plant height
(49.29cm)were observed in T; (100% NPK).

Number of leaves per plant has an important influence on the growth of plants, development

and production. The highest number of leaves per plant with application of (100% NPK)
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supplemented by FYM and PSB can be attributed to the early and higher availability of plant
nutrients in a soluble and easily absorbable form. In addition, presence of biofertilizer could
have increased the available status of both macro and micro nutrients. The results
corroborates with the findings of [17, 18,12, 11, 19] in pea, [20] in french bean,[14, 21] in
dolichos bean, and [16] in french bean.

Number of branches per plant is a yield contributing character as it leads to increase in
number of flowers and fruit and thus promises better yield and productivity. The number of
branches significantly increased with the application organic and biofertilizer. It was noticed
that comparatively higher number of branches per plant were found in integrated nutrient
management than single or no chemical fertilizer application practices as also reported by
[22]. [23] who observed that higher growth parameters with application of inorganic, organic
and biofertilizers in an integrated use could be due to high initial microbial load supported by
sufficient quantity of organic carbon which was later used for microbial proliferation and
consequently releasing the nutrients that readily assimilates, supporting the biotic principle of
carbon sequestration through biomass production.The results are in close conformity with

the findings of [24] in pea, [22, 25] in cowpea. [14] in dolichos bean and [26] in moong bean.

Plant height greatly affects the yield as it influences the number of nodes per plant which
leads to increased yield. The plant height was highest where plants were supplemented with
FYM and PSB along with 100% NPK. Increase in plant height with the supplementation of
inorganic fertilizers with FYM+PSB could be attributed to the increased availability of
nutrients especially N and P leading to stem elongation due to cell development, rapid cell
division and cell elongation in meristematic region of plants [27].The results are in line with
the findings of [28, 29] in pea, [20,16] in French bean, [30,26] in chickpea, [31] in black gram,
[32,33] in green gram, [34] in pigeon pea, [14] in dolichos bean, [15] in cowpea and [26] in

moong bean
3.2Yield parameters

Yield parameters as influenced by integrated use of different inorganic, organic and
biofertilizers are presented in Table 2. The highest pod length (9.18cm),number of pods per
plant (16.27), pod weight (8.49g), pod yield per plant (55.24 g), pod yield per plot (4.32
kg)and shelling percentage % (52.50) was observed in T4 (100%NPK+FYM+PSB) which
was significantly highest among all treatments. The lowest pod length (6.47cm), number of
pods per plant (10.07), pod yield per plant (35.40 g) and pod yield per plot (1.29kg) was
observed in T1(100% NPK) which was significantly lowest among all the treatments. Lowest

pod weight(6.21g) was also observed in T1(100% NPK)which was statistically at par with T6
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(75% NPK+ FYM+ PSB) (6.489g).The lowest shelling percentage (41.40%) was recorded in
T1 (100% NPK) which was statistically at par with T11(75% NPK + FYM+ PSB) (41.97%).

Pod length (cm) is the yielding character which affects the yield and product appearance.
Enhanced pod length with the application of integrated nutrient management could be
attributed to improved soil physical, chemical and biological properties and thus leading to
higher availability of all plant nutrients which in turn results in higher yield contributing traits
like pod length. Similar results were observed by [13, 35,36] in pea, [22] in cowpea and [14]
in french bean. The number of pods per plant is a prominent determination of yield in pea.
The highest number of pods per plant was observed when integrated use of fertilizers was
done i.e 100% NPK was supplemented by FYM and PSB. The hiked number of pods per
plant might be ascribedby the higher scales of other growth parameters in the same
treatment like number of leaves per plant and number of branches per plant leading to
increased photosynthesis and increased number of pods per plant. Similar findings were
observed by [4] who observed that with the application of PSB there was greater root
extension under higher availability of phosphorous and organic manure which might have
helped in greater uptake of other nutrients especially micronutrients and secondary nutrients,
enhanced photosynthesis, and increased number of pods per plant in pea. The results are in
conformity with the findings of [11, 12,13, 19, 28, 29,35, 37, 38, 39] in pea.

Pod weight has direct correlation with pod yield in pea. The improved pod weight with the
combined application inorganic, organic and biofertilizers was probably due to adequate
supply of nutrients and then availability which in turn helped in the photosynthesis and
partitioning of photosynthesis as reported by [40].The results are in close conformity with the

findings of [9, 39] in pea, [41] in cluster bean and[20] in french bean

The increase in pod vyield per plant and per plot might have been due to the better
performance of the yield attributes. The application of (100% NPK + FYM + PSB) resulted in
highest plant height, number of branches, number of pods, pod length, pod weight which
might have resulted in higher pod yield per plant. These may be due to the adequate and
balanced supply of integrated application of organic sources with chemical fertilizers, plant
received large amount of nutrients throughout their growth period and nourished properly
which enhanced the yield of plant [4]. The increased yield with the integrated use of
inorganic, organic and biofertilizers have alsobeen reported by earlier researchers viz. [9, 35,

37] in pea.

Shelling percentage is a yield contributing trait,higher shelling percentage represents the
higher yield as it is the percentage of ratio of weight of green seeds to the weight of pods.

The highest value of shelling percentage(50.92%) was observed with the application of
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(100% NPK + FYM + PSB) which could be due to improved soil quality and availability of
nutrients which further led to better translocation of photosynthesis resulting in better pod

formation and grains. The results are supported by [13,42] in pea.
3.3 Quality Parameters

Total soluble solids (TSS) as influenced by integrated use of inorganic, organic and
biofertilizers has been presented in Table 2. It revealed that highest value of TSS
(16.48°B)was recorded in T4 (100% NPK+FYM+PSB) which was significantly highest among
all the treatments. T1 (100% NPK) resulted in minimum TSS (12.36°B) which was
statistically at par with T11(75%NPK+Vermicompost+PSB) resulting in TSS (12.77°B).

Total Soluble Solids (TSS) is the quality character which is enhanced in favourable way due
to integrated use of organic, inorganic and biofertilizers. The highest value(16.48°B) of TSS
was observed with the application of (100% NPK + FYM + PSB). Similar enhancement of
TSS was also reported by [13,43] in pea who suggested that with the addition of FYM and
PSB along with 100% NPK enhanced availability of phosphorous which is constituent of
ADP, ATP and other higher energy compounds thus leading to increased level of

polysaccharides and sugars in soyabean.
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Table 1. Effect of Integrated Use of Inorganic, Organic and Biofertilizers on growth of pea (Pisumsativum L.)

Treatments Days to Days to first | Days to 50% No. of No.of Pod length No. of pods
germination flowering flowering leaves per branches (cm) per plant
plant per plant

T, 10.63 70.34 89.27 28.38 7.19 6.47 10.07

T, 9.34 65.24 84.23 30.17 10.24 7.51 12.36

T3 8.94 61.21 82.43 32.16 9.43 8.40 14.06

Ty 7.25 59.33 78.26 43.44 13.50 9.18 16.27

Ts 8.31 64.33 80.42 35.37 11.47 7.30 13.09

Te 9.43 67.06 83.38 33.08 8.56 7.22 12.50

T 8.28 62.20 81.47 37.42 12.43 8.19 12.04

Tg 9.35 66.26 83.33 30.22 10.55 8.03 15.53

Ty 8.57 60.32 80.48 31.52 11.38 8.44 11.58

Tio 9.23 63.00 79.31 32.58 12.43 8.74 14.57

T 8.39 65.57 83.48 41.47 10.10 7.60 13.08

T 9.24 63.32 81.26 39.50 9.22 8.21 12.23

T3 8.40 67.39 86.16 33.30 8.99 8.43 12.68

C.D. 0.43 0.57 0.51 0.52 0.46 0.35 0.43
SE(m)x 0.14 0.19 0.17 0.17 0.15 0.12 0.15

T1 (100% NPK); T2 (100% NPK+ FYM); T3(100% NPK+ FYM+ Azotobacter); T4 (100% NPK+ FYM+ PSB); Ts (75% NPK+
FYM+ Azotobacter); Te (75% NPK+ FYM+ PSB); T7 (100% NPK+ Vermicompost); Tg (100% NPK+ Vermicompost+
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Azotobacter); T (100% NPK+ Vermicompost+ PSB); T (75% NPK+ Vermicompost+ Azotobacter); T11 (75% NPK+

Vermicompost+ PSB); T1, (FYM+ Vermicompost+ Azotobacter);T1z (FYM+ Vermicompost+ PSB)

Table 2. Effect of Integrated Use of Inorganic, Organic and Biofertilizers on yield and quality of pea (Pisumsativum L.)

Treatments Pod weight | Plant Pod vyield | Pod vyield | Shelling TSS (°B)
()] height (cm) | per plant | per plot | percentage
(9) (kg) (%)

T, 6.21 49.29 35.40 1.29 41.40 12.36
T, 7.52 52.96 42.35 2.29 45.25 13.64
Ts 6.54 58.25 46.08 2.37 47.67 15.20
T, 8.49 62.37 55.24 4.32 52.50 16.48
Ts 7.09 51.47 37.40 3.17 43.33 14.52
Te 6.48 53.70 39.32 3.39 49.56 13.20
T, 7.18 55.43 39.14 3.31 50.13 13.14
Ts 7.41 57.26 50.48 3.26 42.26 12.25
Ty 7.98 59.42 45.49 4.08 48.20 15.15
Tio 8.56 60.55 52.28 2.38 50.92 14.05
Ti 7.86 52.24 49.17 3.42 41.97 12.77
Tio 7.68 53.52 38.24 2.61 46.65 15.32
T 7.29 55.38 40.25 2.18 44.07 13.13
C.D 0.31 0.51 0.48 0.40 0.62 0.44
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4. CONCLUSION

The results and discussion mentioned earlier about the effect of integrated use of inorganic,

organic and biofertilizers on growth, yield and quality attributes of pea lead to the conclusion

that use of inorganic, organic and biofertilizers plays an important role in terms of growth,

yield and quality. Among all the treatments the use of FYM, NPK and PSB favoured growth,

yield and quality.

REFERENCE

1. Anonymous;. 2021. National horticulture board 2021.

2. Anonymous,. 2021. Package of Practices of Vegetable Crops, PAU, Ludhiana

3. Anandaraj, B., and Delapierre, L. R. A. (2010). Studies on influence of bioinoculants
(Pseudomonas fluorescens, Rhizobium sp., Bacillus megaterium) in green gram.
Journal of Bioscience and technology, 1(2), 95-99.

4. Belay, A., Claassens, A. S., Wehner, F. C., and De Beer, J. M. (2001). Influence of
residual manure on selected nutrient elements and microbial composition of soil
under long-term crop rotation. South African Journal of Plant and Soil, 18(1), 1-6.

5. Reddy, R., Reddy, M.A.N., Reddy, Y.T.N., Reddy, N.S. and Anjanappa?.(1998).
Effect of organic and inorganic sources of NPK on growth and vyield of pea
(Pisumsativum). Legume Research, 21: 57-60.

6. Kurbah, I., and Thomas, T. (2017). To study the effect of integrated nutrient on yield
and nutrient uptake of pea (PisumSativum L.) CV. Arkel. The Allahabad Farmer,
73(1).

7. Rajput RL and Kushwah SS 2005. Effect of integrated nutrient management on yield
of pea (Pisumsativum). Legume Research 28(3): 231-232.

8. Panse, V.G., Sukhatme, P.V. 1985. Statistical methods for agricultural workers.
Indian Council of Agricultural Research pp 87-89.

9. Pawar, Y., Varma, L. R., Verma, P., Joshi, H. N., More, S. G., and Dabhi, J. S.
(2017). Influences of integrated use of organic and inorganic sources of nutrients on
growth, flowering and yield of garden pea (Pisumsativum L.) cv. Bonneville. Legume
Research-An International Journal, 40(1), 117-124.

10. Kabariel J, Subramanian S and Kumar M (2016). Integrated nutrient management on

growth and yield of african marigold (Tageteserecta L.) hybrid grown as an intercrop

in grand naine banana. International Journal of Science and Nature. 7(2): 291-295.



273
274
275

276
277
278

279
280
281
282
283

284
285
286

287
288
289
290

201
292
293

294
295
296

297
298
299

300
301
302
303

11.

12.

13.

14.

15.

16.

17.

18.

19.

Pandey, V. (2017). Impact of Integrated Nutrient Management on Seed Yield and Its
Attributes in Field Pea (Pisumsativum L.). Chemical Science Review and Letters,
6(23), 1428-1431.

Kothyari S, H., Kumar Yadav, L., Jat, R., and Chand Gurjar, P. (2017). Influence of
biofertilizers on plant growth and seed yield of Pea (Pisumsativum L.). International
Journal of Current Microbiology and Applied Sciences, 6(11), 1810-1817.

Devi, M. B., Devi, M. T., Jha, A. K., Yumnam, A., Balusamy, A., Verma, V. K. et al.
(2018). Yield and Yield attributes of Garden pea (Pisumsativum var. hortense L.) as
influenced by nutrient management practices under agroclimatic conditions of
Meghalaya. International Journal of Current Microbiology and Applied Sciences, 7(9),
3447-3454.

Ananth, R.A. (2018). Effect of integrated nutrient management on growth and yield of
dolichos bean (Lablab purpureus). Annals of Plant and Soil Research, 20(3), 302-
306.

Pargi, K. L., Leva, R. L., Vaghasiya, H. Y., & Patel, H. A. (2016). Integrated nutrient
management in summer cowpea (Vignaunguiculata L.) under south Gujarat
condition. International Journal of Current Microbiology and Applied Sciences, 7(9),
1513-1522.

Parween S, D., Misra, S., and Ranjan, S. (2019). Influence of integrated nutrient
management on growth attributes of French bean (Phaseolus vulgaris L.). Journal of
Pharmacognosy and Phytochemistry, 8(5), 2013-2016.

Rather, S. A., Hussain, M. A., and Sharma, N. L. (2010). Effect of bio-fertilizers on
growth, yield and economics of field pea (Pisumsativum L.). International Journal of
Agricultural Sciences, 6(1), 65-66.

Qureshi, F., Bashir, U., & Ali, T. (2015). Effect of integrated nutrient management on
growth, yield attributes and yield of field pea (Pisumsativum L) cv. Rachna. Legume
Research-An International Journal, 38(5), 701-703.

Lalito, C., Bhandari, S., Sharma, V., and Yadav, S. K. (2018). Effect of different
organic and inorganic nitrogenous fertilizers on growth, yield and soil properties of
pea (Pisumsativum L.). Journal of Pharmacognosy and Phytochemistry, 7(4), 2114-
2118.



304
305
306

307
308
309

310
311
312

313
314

315
316
317
318

319
320
321

322
323
324
325

326
327
328
329
330

331
332
333

334
335
336

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Prabhakar, M., Hebbar, S. S., & Nair, A. K. (2011). Growth and yield of French bean
(Phaseolus vulgaris L.) under organic farming. Journal of Applied Horticulture, 13(1),
72-73.

Jaisankar, P., and Manviannan, K. (2018). Effect of integrated nutrient management
on growth, yield attributes and yield of dolichos bean (Lablab purpureus (L) Sweet).
Annals of Plant and Soil Research, 20(4), 391-395.

Hossain, M. A. S., Miah, M. J., Akter, H., and Islam, M. F (2017). Growth and Yield of
Cowpea under Integrated Nutrient Management Practices. Journal of Sylhet
Agriculture University 4(2):191-198.

Sanyal, S. K.,(2001). Application of inorganic, organic and biofertilizers of pea

(Pisumsativum L.) Journal of Indian Society Soil Science.49, 4: 567-69.

Ao, A., Kithan, L., and Longkumer, L. T. (2021). Effect of Lime and Integrated
Nutrient Management on Rice-pea Cropping System. Natural Resource
Management, Journal of Bio-resource and Stress Management, |JBSM 2020,
11(3):228-237.

Harireddy, Y. V., and Dawson, J. (2021). Effect of biofertilizers and levels of
vermicompost on growth and yield of cowpea (Vignhaunguiculata L.). The Pharma
Innovation Journal, 10(6):985-988.

Singh, P. K., Anees, M., Kumar, M., Yadav, K. G., Kumar, A., Sharma, R. et al.
(2019). Effect of integrated nutrient management on growth, yield and quality of
moongbean (Vignaradiata L.). Journal of Pharmacognosy and Phytochemistry, SP2:
1003-1006.

Wanniang, S. K., Singh, A. K., Ram, V., Das, A., Ray, L.I.P., and Singh, N. J. (2018).
Effect of organic and inorganic nutrient sources to vegetable pea in vegetable pea—
maize cropping sequence on growth and yield parameters: Effect of organic and
inorganic nutrient sources to vegetable pea in vegetable pea—maize cropping

sequence. Journal of Agriculture Search, 5(3), 147-152.

Ram, L., Jha, A. K, Patel, S. K., Kumar, A., & Kumar, A. (2021). Response of
vermicompost and levels of nitrogen on growth, yield and yield attributes in pea

(Pisumsativum L.) rhizosphere.The Pharma Innovation Journal, 10(9): 976-981

Kumar, R., Thirugnanavel, A., Kumawat, N., and Deka, B. C., (2021). Paper mill-
based integrated nutrition of garden pea in the Eastern Himalayas. The Indian

Journal of Agricultural Sciences, 91(5): 637-7.



337
338
339

340
341
342

343
344
345
346

347
348
349

350
351
352
353

354
355
356

357
358
359

360
361
362

363
364
365

366
367
368

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Pramanik, K., and Bera, A. K. (2012). Response of biofertilizers and phytohormone
on growth and yield of chickpea (Ciceraritinum L.). Journal of Crop and Weed, 8(2),
45-49,

Singh, R. E., Singh, V., Tiwari, D., &Masih, A. (2020). Effect of Levels of Phosphorus
and Sulphur on Growth and Yield of Blackgram (Vigna mungo L.). International
Journal of Current Microbiology Applied. Sciences, 9(10), 2784-2791.

Aware, S., Parmar, K., Parkhia, D., and Savaliya, S. (2016). Studies on impact of
inorganic and integrated use of nutrients on yield, quality of green gram (Vigna
radiate L.). An International quarterly Journal of Life Sciences 11(3): 1755-1758,
2016.

Meena, S., Swaroop, N., and Dawson, J. (2016). Effect of integrated nutrient
management on growth and yield of green gram (Vignaradiata L.). Agricultural
Science Digest-A Research Journal, 36(1), 63-65.

Sahay, A., Pratap, T., Tyagi, S., Naniher, A., Singh R., and Shekher, S. (222?).Effect
of Integrated Nutrient Management on Growth, Yield and Quality of Piegeonpea
(CajanuscajanL. Milli sp.) Cv. Pusa 9. An International quarterly Journal of Life
Sciences, 11(1): 293-296.

Bunker, R. R., Narolia, R. K., Pareek, P. K., and Nagar, V. (2018). Effect of nitrogen,
phosphorus and bio-fertilizers on growth and yield attributes of garden pea

(Pisumsativum L.). International Journal of Chemical Studies, 6(4), 1701-1704.

Yadav, A. K., Naleeni, R., and Dashrath, S. (2019). Effect of organic manures and
biofertilizers on growth and yield parameters of cowpea (Vignaunguiculata L). Journal

of Pharmacognosy and Phytochemistry, 8(2), 271-274.

Gupta, S., Singh, D. P., Kasera, S.,andMaurya, S. K. (2017). Effect of integrated
nutrient management on growth and yield attributes of table pea (Pisumsativum L.)
cv. Azad P-3. International Journal of Chemical Studies, 5(6), 906-908.

Singh, S.P., (2018). Influence of integrated crop management practices on yield
attributes, yield and quality of field pea (Pisumsativum L.) under Tarai condition of
Uttarakhand.Ann. Agriculture. Research. New Series Vol. 39 (1) :1-6.

Kimi, Z. S., David, A. A., Thomas, T., Swaroop, N. and Hassan, A. (2021). Response
of Integrated Nutrient Management on Soil Health, Yield Attributes and Yield of Pea
(Pisumsativum L.). The Pharma Innovation Journal; 10(10): 1815-1818.



369
370
371
372

373
374
375
376

377
378
379
380

381
382
383

384

385

386

387
388
389

40.

41.

42.

43.

Kumari, A., Singh, O. N. and Kumar, R. (2014). Root growth, crop productivity,
nutrient uptake and economics of dwarf pea (Pisumsativum L.) as influenced by
integrated nutrient management. Indian Journal Agriculture Sciences, 84(11), 1347-
1351.

Parmar, S. K., Satodiya, B. N. andRaval, C. H. (2019). Influence of plant geometry
and integrated nutrient management on growth and vyield of cluster bean
(Cyamopsistetragonolobal. Taub) cv. PusaNavbahar. Journal of Pharmacognosy
and Phytochemistry, 8(5), 2138-2140.

Mukhi, S. K., Pradhan, S., Singh, D. V., and Mishra, D. (2019). Impact of Integrated
Nutrient Management on Growth, Yield and Economics of Garden Pea in Kandhamal
District of Odisha, India. International Journal of Current Microbiology. Applied.
Sciences, 8(9), 2465-2470.

Sepehya, S., Bhardwaj, S. K. andDhiman, S. (2015). Quality Attributes of Garden
Pea (Pisumsativum L.) as Influenced by Integrated Nutrient Management Under Mid
Hill Conditions. Journal of KrishiVigyan, 3(2), 78-83.



