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Abstract

A field experiment on effect of phosphorus levels on growth and yield of cowpea (Vigna unguiculata L.)
varieties was conducted during Zaid season 2019 at Central Crop Research Farm, Department of
Agronomy, SHUATS, Prayagraj, (U.P.). The present investigation was laid out in Randomized Block
Design (RBD) which is replicated thrice and the treatments consisted of nine treatments and three
components of Varieties like Kashi Gauri, Gomti, Sadabahar and Phosphorus levels i.e 100% RDP, 50%
RDP, and 25% RDP viz. whose effect is observed on Cowpea. The experimental findings reveal the
growth parameters viz., maximum plant height (53.81cm) was noticed in Sadabahar + 100% RDP.
Similarly maximum number of branches/plant (5.60), leaf area index (16.79 m?), number of pods/plant
(6.40), number of seeds/pod (13.07), Seed yield (1308.23 kg/ha) was noticed in Gomti + 100% RDP.
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Introduction

Pulses are the important sources of proteins, vitamins and minerals for the predominantly
vegetarian population and are popularly known as “Poor man’s meat” and “Rich man’s
vegetable”. Pulses contain two to three times more protein than cereals ranging approximately
between 20 to 40 percent, apart from these pulses fix atmospheric nitrogen, improving soil
fertility. India is the largest producer and consumer of the world accounting for about 29
percent of the world area and 19 percent of world’s production. There was stagnation in the
production and productivity of pulses over past two decades, hence then there is a diversion of
area from pulses to cereals as a result of “Green Revolution” brought by the high yielding
varieties of cereals. This is mainly due to the low yield potential of legumes under irrigation
and instability of yield. The daily per capita availability of pulses had decreased from 69 to 40
grams as against the Worlds Health Organization’s recommendation of 80 grams per day.

The important pulses grown in India are Red gram, Green gram, Black gram, Cowpea, Moth
bean, Horse gram, Peas etc. Among them Cowpea (Vigna unguiculata L.) is a native to Central
Africa and belongs to the family Leguminaceae with subfamily Papilionaceae. The common
names are ‘Black-eye-pea” “Southern pea”, “China pea”, “Marble pea”. Cowpea is annual
herbaceous plant known for its drought hardy nature with large tap root system and alternate
trifoliate leaves with ovate leaflets. It can either be short and bushy or act like a vine by
climbing supports or trailing along the ground. Generally, colours of cowpea flowers are
purple, pink, yellow, white and blue. A pod can contain 6-13 seeds that are usually kidney
shaped although the seed become more spherical and more restricted within the pod. It is eaten
in the form of grain, green pods and leaves. Like other legumes, cowpea grains are cooked to
make it edible, usually by boiling but the most important way to eat them is in curries. The
roots are eaten in Sudan and Ethiopia. Peduncles and stems are used as fiber in Nigeria. The
grain contains 24.8 percent protein, 1.9 percent fat, 63.6 percent carbohydrates, 6.3 percent
fiber, 0.00074 percent thiamine, 0.00042 per cent Riboflavin, 0.00281 percent Niacin (Shaw
2007) M1, 1t also has the useful ability to fix atmospheric nitrogen through its root nodules. It
grows well in poor soils with more than 85 percent sand and with less than 0.2 percent organic
matter and low level of phosphorus.

Phosphorus (P) is important for plants growth, but its availability is mostly limited. It has been
reported to enhance the formation of lateral, fibrous and adventitious roots which play an
important role in Nitrogen fixation, nutrient and water uptake (Niu et al., 2012) M, It was
rated the second to nitrogen in terms of its importance to crop performance (Halder and Panda,
2014) B1. Phosphorus (P) is one of the most limiting plant nutrients in crop production.
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The added phosphorus is reported to serve dual purpose in
legumes by increasing the yield of current as well as
succeeding crop. An adequate supply of phosphorus has been
reported beneficial for growth and yield, better quality and
enormous nodule formation in legumes (Sammauria et al.,
2009) 81 |t acts as a structural component of membrane
system of cells, chloroplast and mitochondria. It is a
constituent of energy phosphates like ADP and ATP, nucleic
acid, nucleoli proteins, purines, pyrimidine, nucleotides and
several co-enzymes. It is involved in the basic reaction of
photosynthesis and plays an important role in cell division,
breakdown of carbohydrate, transfer of inherited
characteristics and hastening the maturity of plants. It is also
an essential constituent of majority of enzymes which are
important in the transformation of energy in carbohydrate, fat
metabolism and also in respiration of plants. Phosphorus,
although not required in large quantities is critical to cowpea
yield particularly for improved photoperiod-insensitive
varieties because of its multiple effects on nutrition.
Phosphorus is very significant element to enhance the cowpea
biomass and crop yields because it stimulates growth, initiate
nodulations as well as influence the efficiency of rhizobium-
Legume symbiosis (Haruna and Usman, 2013) [, Therefore,
the requirement of Phosphorus for cowpea is quite higher than
nitrogen of single phosphate or SUPA (NKa et al., 2014) [1°],
Now a day’s many new improved varieties of cowpea are
recommended for cultivation. Varieties play an important role
in crop production and the potential yield of variety within in
the genetic limit is determined by its environment. The yield
of any crop production potential of the varieties and climatic,
edaphic and management practices to which varieties is
exposed. By indicating the scope to improve its productivity,
the release of high yielding varieties has contributed a great
deal towards the improvement of cowpea yields. Next to
nitrogen, phosphorus is major yield limiting nutrient. Cowpea,
being the leguminous crop, responds more to phosphoric
fertilizers to produce higher yields and fodder also. Yield and
fodder quality of cowpea varieties increase with increasing
levels of phosphorus up to 80 kg/ha (Jha et al., 2014) [,
There are ample evidence that indicated impact of phosphorus
and varieties showed possible yield relation. The yield
potential of these high yielding varieties can further exploit
through better agronomic practices with respect to different
phosphoric levels. Thus, it is utmost needed to find out the
suitable varieties along with optimum dose of phosphorus for
the production of cowpea. When promising varieties with
higher yield potential identified, it is necessary to establish
their appropriate agronomic manipulation or cultivation
practices obtaining higher vyield, that including nutrient
management, field management, water management and plant
protection to obtain such yield.

Materials and Methods

A field experiment on effect of phosphorus levels on growth
and yield of cowpea (Vigna unguiculata L.) varieties was
conducted during Zaid season 2019 at Central Crop Research
Farm, Department of Agronomy, SHUATS, Prayagraj, (U.P.).
The soil of experimental plot was sandy loam in texture,
nearly neutral in soil reaction (pH 7.4), low in organic carbon
(0.281%), available N (219 kg/ ha), available P (11.6 kg/ ha)
and available K (217.2 kg /ha). Nutrient sources were Urea,
DAP, MOP to fulfill the requirement of Nitrogen,
phosphorous and potassium. The treatments which are with Ty
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- Kashi Gauri + 50% RDP, T, - Kashi Gauri + 75% RDP, T3 -
Kashi Gauri + 100% RDP, T4- Gomti + 50% RDP, Ts- Gomti
+ 75%, Te - Gomti + 100% RDP, T; - Sadabahar +50% RDP,
Ts- Sadabahar + 75% RDP, Ty - Sadabahar + 100% RDP. The
Experiment was laid out in Randomized Block Design, with
nine treatments which are replicated thrice. Date of sowing
was on 06™ March 2019 with the seed rate of 25 kg/ha. In the
period from germination to harvest several plant growth
parameters like Plant height (cm), No. of branches/plant and
leaf area index (cm?) were recorded at frequent intervals along
with it after harvest several yield parameters like No. of pods/
plant, No. of seeds/ pod, Seed yield (kg/ha) and Economics
were recorded and statistically analyzed using analysis of
variance (ANOVA) as applicable to Randomized Block
Design (Gomez K.A. and Gomez A.A. 2010) I,

Results and Discussion

Growth parameter

The data pertaining to the Growth Parameter was listed in
Table 1.

Maximum plant height (53.81 cm) was obtained in Sadabahar
variety with application of 100% phosphorus which is
significantly superior over rest of all treatments. Sadabahar
shows maximum height it might be due to application of
phosphorus enhanced the cell division lead to increase in the
plant height in cowpea, application of recommended
phosphorus increased the plant height and early maturing
varieties produced dwarf plants, while late maturing variety
showed highest plant height which was confirmation with
Sanginga et al.(2013) 11, Yogesh et al.(2016) 24, Srinivasa et
al. (2017) 1 and Namakka et al. (2018) [,

Maximum no. of branches/plant (5.60) and leaf area index
(16.79 m?) were observed in Gomti variety with application of
100% phosphorus. No. of branches/plant which was
significantly superior over the rest of all the treatments expect
in Kashi Gauri + 100% RDP, Gomti+ 50% RDP, Gomti +
75% RDP, Sadabahar + 100% RDP. The maximum no. of
branches attributed due to application of phosphorus which
helps in efficient utilization of nutrients, which resulted in
attaining better crop canopy and simulation of root growth
and increased metabolic activities in variety Gomti which was
confirmation with Futuless et al., (2010) @, Amin et al.,
(2014) [,

Leaf Area Index which is significantly superior over rest of all
the treatments. Higher Leaf Area Index is due to higher Leaf
Area per unit land area, as Gomti is bushy type variety which
covers maximum ground area at which crop canopy receives
maximum solar radiation whereas Phosphorus enhanced the
number of branches per plant, number of leaves per plant and
leaf area could be responsible for enhancing leaf area index
along with variation in different varieties which was
confirmation with Ndor et al. (2012) [l and Nkaa et al. (2014) [2],

Yield attributes and Yield

The data pertaining to the Yield attributes and Yield was
listed in Table 2.

The maximum no. of pods/plant (6.40) was recorded under
treatment where Gomti variety along with 100% Phosphorus
application as basal dose which was significantly superior
over all the treatments except in Kashi Gauri variety (6.33)
along with 100% Phosphorus.

The maximum no. of seeds/pod (13.07) recorded under
treatment where Gomti variety along with 100% Phosphorus
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application as basal dose which was significantly superior
over all the treatments except in Kashi Gauri variety (12.53)
along with 100%Phosphorus, Sadabahar variety (11.93) along
with 100% Phosphorus, Gomti variety (11.53) along with
75% Phosphorus and Kashi Gauri variety (10.80) along with
75% Phosphorus application.

The maximum seed yield (1308.23kg/ha) was recorded under
treatment where Gomti variety along with 100% Phosphorus
application as basal dose which was significantly superior
over all the treatments except in Kashi Gauri variety
(1262.50kg/ha) along with 100% Phosphorus and Sadabahar
variety (1250.33kg/ha) along with 100% Phosphorus.

The progression in yield attributes and yield of cowpea is due
to the application of phosphorus as basal dose with prominent
varieties of cowpea. Peculiarity of varieties is more
importance when we evaluate different varieties. Grain yield
depends upon number of factors which have direct or indirect
impact. However, variation in yield was observed, due to
peculiar characters of variety i.e. higher number of branches
per plant, no. of pods per plant, number of seeds per pod.

http://www.thepharmajournal.com

Such variations in yield of different varieties also found
significant difference in no. of pods per plant, No. of seeds
per pod, and grain yield which was confirmation with Padi
and Marfo (2005) [*3], Olaleye et al. (2012) 22,

Economics

The data pertaining to the Economics was listed in Table 3.
Cost of cultivation was varied due to different phosphorus
levels and varieties I 43378.55 to 40886.55/ha.

Benefit Cost ratio (1.54) was recorded in treatment Gomti
variety along with 100% phosphorus as compared to other
treatment.

Different Phosphorus levels as basal dose with different
varieties was significantly influenced the economics of
Cowpea. The higher B: C ratio was obtained in Gomti variety
along with application of 100% phosphorus such variation
under different varieties and level of phosphorus was exactly
in accordance with the pods per plant, seed yield produced
which was confirmation with Shivananda (2005) (€1, Pathan
et al. (2006) [*41, Jat et al. (2013) 1, and Sutar et al. (2016).

Table 1: Effect of Phosphorus levels on Growth parameters of Cowpea Varieties at 60DAS

Treatments Plant height (cm) | No. of branches / plant | Leaf Area Index (m?)
Kashi Gauri + 50% RDP 48.03 4,73 10.10
Kashi Gauri + 75% RDP 51.54 5.13 10.93
Kashi Gauri + 100% RDP 52.92 5.47 11.56

Gomti + 50%RDP 47.90 5.33 13.11
Gomti + 75%RDP 50.76 5.47 14.40
Gomti + 100%RDP 52.62 5.60 16.79
Sadabahar + 50% RDP 49.62 4.73 9.65
Sadabahar + 75% RDP 51.61 5.00 11.00
Sadabahar + 100% RDP 53.81 5.40 11.53
SEm(+) 0.28 0.14 0.70
CD(P=0.05) 0.84 0.84 2.11

Table 2: Effect of Phosphorus levels on Yield and Yield attributes of Cowpea Varieties

Treatments No. of Pods/plant No. of Seeds/pod Seed yield (kg/ha)
Kashi Gauri + 50% RDP 5.47 7.60 942.90
Kashi Gauri + 75% RDP 5.80 10.80 957.73
Kashi Gauri + 100% RDP 6.33 12.53 1262.50

Gomti + 50%RDP 5.67 8.20 948.37
Gomti + 75%RDP 5.93 11.53 1043.20
Gomti + 100%RDP 6.40 13.07 1308.23
Sadabahar + 50% RDP 5.33 7.53 650.67
Sadabahar + 75% RDP 5.73 8.73 949.40
Sadabahar + 100% RDP 6.13 11.93 1250.33

SEm(%) 0.09 0.99 71.88

CD(P=0.05) 0.27 2.98 215.52

Table 3: Effect of Phosphorus levels on Economics of Cowpea Varieties

Treatments Cost of cultivation (Rs/ha) Benefit Cost Ratio (B:C)

Kashi Gauri + 50% RDP 49886.55 0.63
Kashi Gauri + 75% RDP 51128.47 0.60
Kashi Gauri + 100% RDP 52378.55 1.06
Gomti + 50% RDP 40886.55 1.01
Gomti + 75% RDP 42128.47 1.12
Gomti + 100% RDP 43378.55 1.54
Sadabahar + 50% RDP 48686.55 0.16
Sadabahar + 75% RDP 49928.47 0.63
Sadabahar + 100% RDP 51178.55 1.08
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Conclusion

On the basis of one year experimentation it is concluded that
among three varieties Gomti with 100% application of
phosphorus found to be more productive (1308.23kg/ha) as
well as economic feasible also (B: C ratio 1.54).
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