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ABSTRACT

A field experiment was conducted during kharif, 2023 to evaluate the "Effect of integrated nutrient
management on growth and quality of fodder cowpea (Vigna unguiculata) at AICRP on Forage Crops
and Utilization Field, ARI, Rajendranagar, Hyderabad. The experiment was laid out in Randomized
Block Design with ten treatments and replicated thrice. Results indicated that application of 100%
Recommended Dose of Fertilizer (RDF) + Seed treatment with microbial consortia (Rhizobium + PSB +
KRB + Zn SB @ 25g seed™) registered significantly higher plant height, leaf area, number of branches
plant”, dry matter production and nutrient uptake (N, P and K) which was statistically on par with the
application of 100% RDF + Soil application of microbial consortia (Rhizobium + PSB+ KRB+ Zn SB @
5 kg ha). Quality parameters viz., crude protein content, protein yield, crude fibre content and fibre
yield were registered higher with the same treatments. Number of nodules, fresh and dry weight of
nodules plant” were higher with T¢-100% RDN through FYM + Seed treatment with microbial consortia
and was on par with To-100% RDN through FYM + Soil application with microbial consortia. While,
control recorded the lowest values for the all parameters.

Keywords: Biofertilizers, Crude protein, Crude fibre, Dry matter production, Fodder Cowpea, Microbial
Consortia, Number of nodules.

Introduction

Cowpea, known locally as Bobbera, Alasanda,
Lobia or Chawli, is predominantly cultivated in the
Southern, Northern and Central states of India. It is an
important kharif crop cultivated as dual purpose as
seed and fodder due to its short duration, high yielding
and fast growth. It is a high-yielding forage crop that
can be cultivated either as sole crop or as intercrop in
fodder crops such as maize, sorghum and bajra owing
to high protein content (Bhavya et al., 2014).

India faces a significant shortage of green fodder,
leading dairy farmers to rely more on expensive

concentrate feeds which in turn raises production costs.
The insufficient availability of forage both in terms of
quantity and quality negatively impacts the growth,
health, reproduction and overall productivity of
livestock. Recent estimates reveal an 11.24% deficit in
green fodder, 23.4% shortage in dry fodder and 29%
deficit in concentrates. To tackle this issue, experts
suggest allocating 14-17% of agricultural land for
fodder cultivation. Currently, only 8.4 million ha,
approximately 4% of the gross cropped area are using
for this purpose. Fodder production in India faces a
notable imbalance shaped by factors such as livestock
type, climate, socio-economic conditions and cropping
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patterns, cattle and buffalo in particular it depends on
cultivated fodder and supplemented by gathered
grasses (Dhamodharan et al., 2024). Therefore,
enhancing productivity and producing high-quality
fodder are critical concerns for farmers. Cowpea
providing a valuable protein-rich supplement for
livestock nutrition. With a protein content of 15-18%
and crude fibre ranging from 18-22% in its vegetative
parts, cowpea serves as an excellent green fodder
source, contributing to the nutritional needs of
livestock (Dutta et al., 2019).

Cowpea is known to form symbiotic relationships
with certain nitrogen-fixing bacteria such as
Rhizobium, which can fix the atmospheric nitrogen. In
addition, it enhances soil fertility and decreases the
nitrogen needs of companion or subsequent crops in
rotation. However, the amount of nitrogen fixed is not
always sufficient to meet the plant's growth and
development,  especially  under  high-yielding
conditions.

Bio-fertilizers, an integral part of integrated
nutrient management is recognized for their
cost-effectiveness, eco-friendliness and renewable
nature in providing plant nutrients. Unlike chemical
fertilizers, bio-fertilizers offer a non-bulky, low-cost
alternative and making them a vital component of
sustainable agriculture practices in India. They work
by enhancing soil fertility and promoting plant growth
through natural processes like nitrogen fixation and
phosphate solubilization, reducing the reliance on
chemical inputs. In the current scenario, where
chemical fertilizer prices are rising significantly, the
importance of bio-fertilizers has increased. They not
only help reduce costs for farmers but also contribute
to environmental conservation by minimizing the
harmful effects associated with excessive use of
chemical fertilizers. Their role is crucial in promoting a
balanced and sustainable agricultural system
(Harireddy et al., 2021).

Materials and Methods

The experiment was conducted during kharif,
2023 at AICRP on Forage Crops and Utilization Field
at ARI, Rajendranagar, Telangana, India. The research
farm is located at 17°3' N latitude, 78°39' E longitude
with an altitude of 494 meters above mean sea level
(MSL) within the Southern Telangana Agro-climatic
zone and classified as a Semi-Arid Tropic Region
(SAT) according to Troll's climatic classification. The
analysis of the soil samples revealed that the soil type
was sandy loam with low organic carbon content
(0.44%), neutral in reaction (pH 7.5) and non-saline in
nature (0.27 d S m™). The available nitrogen status of
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the soil was low (197.3 kg ha') and the available
phosphorus content was relatively high (38.1 kg ha™)
and the available potassium content was medium
(190.30 kg ha™). Throughout the crop growth period,
603.7 mm of rainfall was received in 29 rainy days.
The mean weekly maximum and minimum
temperatures recorded were 33.1°c and 16.1 °C,
respectively. The experimental layout includes ten
treatments, arranged in a randomized block design with
and replicated thrice. Cowpea (variety Vijaya) was
sown on 11.7.2023 with 2 seeds hill"" adopting spacing
of 45 cm x 15 cm. Recommended dose of fertilizer (20,
40, 20 N, P,Os and K,O kg ha’l) was applied through
urea, SSP and MOP. Entire dose of nitrogen,
phosphorus and potassium were applied as basal. The
microbial consortia (Rhizobium + PSB + KRB + Zn
SB) was applied @ 5 kg ha"' (Enriched with FYM) as
soil application and for seed treatment @25g kg™ seed.

The biometric observations were recorded from
five representative tagged plants, randomly selected
from each net plot and plant height, leaf area, number
of branches plant’, dry matter production, nutrient
uptake (N, P and K), crude protein content, protein
yield, crude fibre content and fibre yield, number of
nodules, fresh and dry weight plant” were recorded.

Statistical Analysis

The experimental data on various parameters
recorded during the course of investigation were
statistically analysed and employed the method of
analysis of variance within a Randomized Block
Design to assess the significance of the results by
ANOVA procedure (Gomez and Gomez, 1984). The
critical difference calculated at a 5% level of
probability was utilized to determine the significance
of the treatment means.

Results and Discussion
Growth parameters

The statistically analysed data presented in table 1
shows the effect of integrated nutrient management on
growth parameters of fodder cowpea.

The plant height, leaf area, number of branches
and dry matter production was significantly influenced
due to different treatments. Application of 100% RDF
+ Seed treatment with microbial consortia (Ts)
produced significantly higher plant height (118.6 cm),
leaf area (1246.4 cm’ plant’l), number of branches
(11.8) and dry matter production (3924.1 kg ha™) while
control treatment T, recorded lower plant height (89.4
cm), leaf area (839.5 cm? plant’l), number of branches
(7.9) and dry matter production (2527.8 kg ha™).
Enhanced plant height might be due to the availability
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of the nutrients through integrated nutrient
management. Further, the crop might have better
access to absorb nutrients in available from, that
reflected in taller plants. These results are in
conformity with the finding of Kalegore er al. (2018),
Dutta er al. (2021) and Patel er al. (2020). Improved
leaf area could be ascribed to the adequate availability
of nutrients with conjunctive application of nitrogen
that promoted cell elongation and expansion of leaves.
These results corroborate with the finding of Ramya
and Pandove (2021) and Sakpal et al. (2021). Increased
number of branches might be due to the combined
application of bio-inoculants and much provided
nutrients to the plants and thereby increasing
vegetative growth of plants. These results corroborate
with the findings of Chauhan et al. (2016). Higher dry
matter production might be due to the readily available
nitrogen for quick initial growth and improved nutrient
availability, due to conjunctive application of nitrogen
(organic and inorganic forms). Furthermore, useful
bacteria that colonise the rhizosphere region, such as
Rhizobium, PSB and KRB have the capacity to fix
nitrogen, solubilise phosphorus and release potassium
thereby promote plant growth. These findings are in
line with those of Panda et al. (2017), Kalegore et al.
(2018) and Umesha et al. (2021).

Nutrient uptake (kg ha™)

Total uptake of N (69.6 kg ha™), P (5.9 kg ha™)
and K (36.1 kg ha') at harvest were highest in Ts-
100% RDF + Seed treatment with microbial consortia
and it was on par with Tg-100% RDF + Soil
application of microbial consortia. Whereas, the lowest
N (24.4 kg ha), P (1.7 kg ha) and K (17.4 kg ha™)
were recorded in control plot. Higher nutrient uptake in
treatments Ts and Ty could be due to higher dry matter
production and nutrient content. Heisnam et al. (2017),
Dutta et al. (2021) and Rahangdale et al. (2022) also
documented similar findings on increased nutrient
uptake.

Nodule parameters

Significantly higher number, fresh and dry weight
of nodules pant”' at flowering were recorded in Tg-
100% RDN through FYM + Seed treatment with
microbial consortia which was statistically at par with
To-100%RDN through FYM + Soil application of
microbial consortia. Whereas, the lower number, fresh
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and dry weight of nodules were recorded in control
plot. It might be due to positive impact of organic
manures on the physical, chemical and biological
characteristics of the soil, which helped to improve the
symbiotic activity of Rhizobium and reflected in size of
root nodules, which increased the rate and amount of
nitrogen fixation and phosphorus solubilizer that
enhanced the number of nodules by making more P
available to the plants, which is necessary for nodule
formation. Similar results on improved nodule
parameters  were  earlier = demonstrated by
Pargi et al. (2016), Tagore et al (2016) and Hossain et
al. 2017).

Quality parameters

Among the treatments, highest crude protein
content (20.6 %), protein yield (8.8 q ha), crude fibre
content (30.1%) and crude fibre yield (12.7 q ha') in
stover were registered with Ts-100% RDF + Seed
treatment with microbial consortia which was on par
with Ts-100% RDF + Soil application of microbial
consortia. While, T,- absolute control recorded the
lowest crude protein content (12.5 %), protein yield
4.0 q ha™), crude fibre content (19.8 %) and crude
fibre yield (6.2 q ha') in stover. It might be due to
increased activity of the enzyme nitrate reductase
which may be attributed to Rhizobium and PSB
inoculation through microbial consortia, nitrogen and
phosphorus application through inorganic manures that
improved nitrogen concentration in pods. Since
nitrogen is a major component of amino acids, building
blocks of protein content, higher nitrogen in green pods
directly translates into higher crude protein content.
Crude protein yield is mainly influenced by seed yield
and protein content. While, the variations in crude fibre
content are limited by genetic and biochemical factors.
Fibre yield is mainly influenced by stover yield and
fibre content. The results are in conformity with Singh
et al. (2018), Patel et al. (2020), Husain et al. (2021)
and Sakpal et al. (2021).

Conclusion

From the results it could be concluded that in
fodder cowpea application of 100% RDF + Seed
treatment ~ with microbial consortia (Rhizobium +
PSB+ KRB+ Zn SB) @ 25 g kg recorded statistically
higher growth and quality parameters.
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Table 1: Effect of integrated nutrient management on growth and nodule parameters of fodder cowpea.

Fresh .
Plant | Leaf Number Dry Number weight of Dry weight
. . of matter of of nodules
Treatment details height| area . nodules 1
(cm) | (cm?) branchles productllon nodulels plant’! plant
plant’ (kgha™) | plant (mg) (mg)
T, | Absolute control 89.4 (8395 7.9 2527.8 27.1 146.3 59.6
T, [100% RDF (20 N: 40 P,0.: 20 K,0) 109.8 [1144.3] 10.9 3484.6 31.8 171.7 70.0
T, [100% RDN through FYM 93.8 [928.5| 9.0 2926.5 38.2 206.3 84.0
T, |50% RDN + 50% Nitrogen through FYM 95 |9424| 94 29453 36.8 198.7 81.0
1 | 100% RDF + Seed treatment with microbial | |10 ¢ 115464] 118 | 39241 399 | 2155 87.8
consortia
1, | 100% RDN through FYM + Seed treatment | 0, | 110455| 99 30693 | 472 | 2549 103.8
with Microbial consortia
1, |20% RDN + 50% Nitrogen through EYM+ 1157 o 111165 105 | 31801 | 436 | 2354 95.9
Seed treatment with microbial consortia
1, | 100% RDF + Soil application of microbial = | 1,4 5115075/ 115 3789.3 39.7 214.4 87.3
consortia
T, | |00% RDN through FYM + Soil application | ) 5 11993 5| 97 3018.4 46.0 248.4 101.2
of microbial consortia
T, | 207% RDN + 50% Nitrogen through EYM + 115 4 10044 103 | 31606 | 428 | 2311 94.2
Soil application of microbial consortia
SEm+ 23 | 324 | 03 1252 1.1 5.6 25
CD (P = 0.05) 70 | 964 | 12 372.1 3.4 16.9 7.6

Table 2 : Effect of integrated nutrient management on nutrient uptake and quality parameters of fodder cowpea.

Crude
Nitrogen|Phosphorus | Potassium Crud.e Crud.e Crude fibre
protein |protein| fibre .
. uptake uptake uptake . yield
Treatment details (kgha')| (kgha) | (kgha™) content | yield |content (q ha'
8 8 8 (%) |@ha®)| (%) | %]
T, |Absolute control 24.4 1.7 17.4 12.5 4 19.8 6.2
T, [100% RDF (20 N: 40 P,Os: 20 K,0) 58.1 4.5 30.6 19.4 7.4 27.6 | 104
T; [100% RDN through FYM 34.1 2.7 23.1 15.6 5.1 22.9 7.4
T4 [50% RDN + 50% Nitrogen through FYM 37.3 2.8 23.9 16.2 5.4 24.2 7.8
T 100% RDF + Seed treatment with microbial 696 59 36.1 206 3.8 301 127
consortia
T, |100% RDN through FYM + Seed treatment 45.1 3.3 26.1 17.5 6 | 257 | 86
with Microbial consortia
50% RDN + 50% Nitrogen through FYM +
T; Seed treatment with microbial consortia 49.9 3.9 273 18.1 6.4 268 93
T, 100% RDF + Soil application of microbial 66.8 55 343 206 85 298 12.1
consortia
T, [100% RDN through FYM + Soil application of |, , 3.4 25.4 175 | 59 | 253 | 84
microbial consortia
Ty | 2070 RDN + 50% Nitrogen through FYM + 49.6 3.7 27.1 177 | 62 | 265 | 92
Soil application of microbial consortia
SEm+ 2.0 0.2 1.1 0.4 0.3 0.8 0.3
CD (P = 0.05) 6.0 0.7 3.1 1.2 1.0 2.3 1.0
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