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Abstract
  A field experiment was conducted by KVK Rajnandgaon (CG) on irrigated chickpea during

rabi season of 2014-15. Four levels of phosphorus i.e. 0, 20, 40 and 60 kg P/ha and three levels
of zinc i.e. 0, 5 and 10 kg Zn/ha were applied through SSP and ZnSO

4
, respectively. Experiment

was laid out in factorial R.B.D. with three replications and 12 treatment combinations. Seed yield
of chickpea was increased in the linear fashion with increasing levels of P and Zn up to 60 kg P
and 10 kg Zn/ha. The combined application of 60 kg P + 10 kg Zn/ha produced highest yield 24.29
q/ha. Protein content improved with increasing levels of P and Zinc. Application of 60 kg P and 10
kg Zn/ha recorded highest value of 22.63 per cent seed protein. The combined use of 60 kg P and
10 kg Zn/ha in chickpea showed maximum value of Zn uptake 161.03 g/ha.
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Introduction
India is the largest pulse producing country in

the world with 25 % share in global production from
32 percent area (Ali and Kumar, 2008). Rajnandgaon
district is situated in southern part of Chhattishgarh
and lies between 19.570 N to 21.420 N latitude and
80.230E to 81.310E longitude. Chickpea is the major
rabi crop of Chhattishgarh and district Rajnandgaon
cover the area of 56370 ha under chickpea cultivation
with average productivity 10.67 q / ha. Removal of
micronutrients under intensive cropping systems and
heavy use of nitrogenous, phosphatic and potassic
fertilizers have resulted in micronutrient deficiency, in
general and zinc deficiency in particular (Gangwar and
Singh, 1994). Higher application of phosphorus in soil,
may cause zinc deficiency. Thus in pulse crops where
P-fertilization is a usual practice, application of zinc in
proper amount is necessary for getting good crop yields.
Therefore, it becomes necessary to find out the crop
response to graded levels of zinc application with
increasing levels of phosphorus in chickpea crop.
Materials and Methods

The chickpea variety JG-16 was grown under
field experiment conducted by Krishi Vigyan Kendra
Rajnandgaon(CG). Twelve treatments combinations

comprised of 4 phosphorus levels (0, 20, 40 and 60 kg
P/ha) applied through single super phosphate and 3
zinc levels (0, 5 and 10 kg Zn/ha) applied through zinc
sulphate. Experiment was laid out in factorial R.B.D
with 3 replications. The experimental soil was clay
loam in texture and had pH (1:2.5) 6.8, EC 0.25 dSm-

1, organic carbon 4.7 g kg-1, DTPA extractable Zn 0.34
mg kg-1, available N 211 kg ha-1, available P 8.68 kg
ha-1 and available K 190 kg ha-1.  Entire dose of P &
Zn was applied as basal at the time of sowing.
Uniformly applied @ 25 kg/ha N and K through urea
and MOP in all treatments.

Seed quality was determined in term of protein
content in seed. It was worked out on the basis of
nitrogen content in seed samples in all treatments.
Nitrogen content of each treatment was multiplied with
the constant factor 6.25 and obtained value was
recorded as protein per cent in seed (A.O.A.C., 1965).
Results and discussion

Seed yield per hectare increased linearly with
increasing levels of P and Zn. The dose of 20, 40 and
60 kg P/ha produced 17.96, 20.18 and 22.27 q/ha seed
yield, respectively against 15.29 q/ha without P
application. The levels of 0, 5 and 10 kg Zn/ha recorded



17.23, 19.15 and 20.40 q/ha seed yield, respectively.
Increase in seed yield due to increased P application
has also been reported by Singh and Yadav (1985) up
to 60 kg P/ha, Parihar (1990) up to 75 kg P/ha, Dadhich
and Mali (1991) up to 60 kg P/ha, Bahadur et al. (2002)
up to 80 kg P/ha, Ali et al. (2004) up to 90 kg/ha and
Mansur et al. (2006) up to 75 kg P/ha. Application of
zinc at increasing levels increased seed yields linearly
up to 10 kg Zn /ha. Almost similar findings have also
been reported by Sharma and Abrol (2007) and
Valenciano et al. (2009).
Table 1: Yield of chickpea (q/ha) as influenced by in-

creasing levels of   phosphorus and zinc
________________________________________
Zinc levels Phosphorus levels (kg/ha)
(kg/ha) 0 20 40 60     Mean
________________________________________

Seed yield (q/ha)
0 14.00 16.50 18.32 20.08 17.23
5 15.45 18.13 20.56 22.44 19.15
10 16.42 19.24 21.67 24.29 20.40
Mean 15.29 17.96 20.18 22.27 -
Factor P Zn P x Zn - -
S.Em. (+) 0.57 0.49 0.99 - -
C.D. (P=0.05) 1.18 1.02 NS - -
________________________________________

Zinc content in seed  recorded highest of 39.02
without P application which reduced to 37.96 ppm at
20 kg P, 36.90 ppm at 40 kg P and 35.88 ppm at 60 kg
P/ha, respectively. Zn- content due to zinc fertilization
was highest 41.49 ppm at 10 kg Zn/ha against lowest
of 33.51 ppm without Zn application in seed,
respectively. Total zinc uptake was also maximized at
60 kg P/ha with 134.75 g/ha against minimum without
P application having 103.82 g/ha Zn-uptake. Application
of 0, 5 and 10 kg Zn/ha recorded 96.79, 121.93
and142.60 g/ha Zn uptake, respectively. Zinc content
in seed of chickpea reduced with increasing P levels
up to 60 kg/ha, while zinc application increased Zn-
content in seed  up to 10 kg Zn/ha (Table 02). Decrease
in Zn- content in seed with increased application of
phosphorus might be due to antagonistic effect of P
and Zn. It has also been reported by Singh et al. (2004)
in case of wheat crop and, Sharma and Abrol (2007)
in case of chickpea crop who reported that application
of P decreased the concentration of Zn in grain of
chickpea.

Protein content in seed was recorded 19.21,
20.15, 21.15 and 22.15 % at 0, 20, 40 and 60 kg P/ha,
respectively. Application of 10 kg Zn/ha recorded
maximum protein in seed (21.14 %) followed by 5 kg

Zn/ha (20.12 %) and without Zn (19.92 %).The
treatment combination of 60 kg P + 10 Zn/ha recorded
highest values of 24.29 q/ha seed yield and 22.63 %
seed protein. These results confirm the findings of
Subhash Chand and Tripathi (2005), Kharche et al.
(2006), Mansur et al. (2009) in case of phosphorus
applications, and Kaya et al. (2009) in case of
increasing zinc application.
Table 3: Seed protein of chickpea as influenced by in-

creasing levels of   phosphorus and zinc
________________________________________
Zinc levels   Phosphorus levels (kg/ha)
(kg/ha) 0 20 40 60     Mean
________________________________________

Protein content (%) in seed
0 18.25 19.38 20.50 21.56 19.92
5 19.94 20.25 21.25 22.25 20.92
10 19.44 20.81 21.69 22.63 21.14
Mean 19.21 20.15 21.15 22.15 -
Factor P Zn P x Zn - -
S.Ed. (+) 0.02 0.02 0.03 - -
C.D. (P=0.05) 0.04 0.03 0.07
________________________________________

It is evident from Table 04 that, soil quality
parameters like EC were not affected by treatments,
whereas pH slightly reduced with application of
phosphorus or zinc. Organic carbon and available
nitrogen both increased with increasing levels of P and
Zn, where maximum values were recorded at 60 kg P
or 10 kg Zn/ha. Available P reduced without P
application from its initial value, but increased with

Table 2: Zinc uptake (g/ha) in chickpea as influenced by
increasing levels of phosphorus and zinc

________________________________________
Zinc levels   Phosphorus levels (kg/ha)
(kg/ha) 0 20 40 60     Mean
________________________________________

Zn- uptake in seed (g/ha)
0 48.65 55.94 60.68 64.82 57.52
5 60.07 68.62 75.66 80.25 71.15
10 71.33 81.06 88.37 96.19 84.24
Mean 60.02 68.54 74.90 80.42 -
Factor P Zn P x Zn - -
S.Em. (+) 1.49 1.29 2.58 - -
C.D. (P=0.05)30.09 2.68 NS - -

             Total Zn-uptake in-seed+straw (g/ha)
0 84.42 94.13 101.14 107.45 96.79
5 104.89 118.12 128.94 135.78121.93
10 122.15 138.10 149.13 161.03142.60
Mean 103.82 116.78 126.40 134.75 -
Factor P Zn P x Zn - -
S.Em (+) 3.36 2.89 5.78 - -
C.D. (P=0.05) 6.92 5.99 NS - -
________________________________________
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increasing application of P levels.  Zinc
application reduced the available P with increasing Zn
levels, but remained higher than initial value in each
case. Available K in soil increased from initial value in
all cases and showed increase with increasing levels
of both P and Zn. DTPA- Zn marginally declined fresh
initial value without Zn fertilization, but increased with
increasing Zn levels remarkably. Increasing levels of
P reduced Zn status of soil, even than values were
found higher compared to its initial value in
experimental soil.
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