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YIELD AND QUALITY OF CHICKPEA AS INFLUENCED BY PLANT NUTRITION
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Investigations to determine the effect of N,P and K on grain yield and quality of chickpea grown on
a sandy clay loam soil revealed that the application of 20 kg N + 60 kg Pz Os lha was the best with regard
to seed yield. The increase in seed yield was due to increased number of pods per plant and heavy seed
weight. Moreover, the N,P and K contents of the grain were also improved by the addition of 20 kg N +
60 kg PzOs/ha over control.

INTRODUCTION

Chickpea iCicer arietinum L.), also known as gram, is
grown both under irrigated and non-irrigated conditions in
Pakistan. Being a leguminous crop, it is capable of fixing
atmospheric nitrogen through symbiosis and thereby en-
riches the soil. Its inclusion, therefore, in an exhaustive
crop rotation is very useful. Its grain composition shows
that on an average it contains 8.5 percent fibre, 43 percent
fat, 2.9 percent mineral matter and 203 percent protein
[7]. The protein level is about double that of cereals and,
therefore, chickpea can form an essential part of the human
diet.

Statistics show that the production of grain legumes
has decreased to a considerable extent in our country. The
reasons for low yields are many but the use of outdated sus-
ceptible, low productive varieties, and an insufficient appli-
cation of fertilizers are of prime importance. The applica-
tion of nitrogen along with adequate amount of phosphorus
has been reported to improve the grain yield substantially
[2]. Similarly Naeem [8] concluded that 75 kg N + 125 kg
PzOs/ha increased chickpea yield by 10.7,50.5 and 80.9
percent over 125 kg Pz Os, 75 kg N/ha and control treat-
ments, respectively.

The quality of the grain is also influenced by the appli-
cation of fertilizers. Singh [11] reported that protein, car-
bohydrate and phosphorus contents of chickpea were in-
creased with the application of nitrogenous and especially
phosphatic fertilizers to the crop. In mung bean, seed pro-
tein and phosphorus contents increased with increasing
levels of nitrogen and phosphorus [9]. Kumar etal. [6]
noticed that use of nitrogen increased the uptake of nitro-
gen, phosphorus and potassium while phosphorus increased
the uptake of nitrogen and phosphorus, whereas potassium

had no significant effect on the uptake of any nutrient in
cowpeas.

With this in view, the present investigations were
carried to evaluate the effect of nitrogen, phosphorus and
potassium application on grain yield and quality of AUG
480, a new high yielding and blight resistant chickpea varie-
ty, under Faisalabad conditions,

MATERIALS AND METHODS

The experiment was conducted with chickpea var AUG
480 on a sandy clay loam soil at the Agronomic Research
Area, University of Agriculture, Faisalabad, during the year
1980-81. The experiment was laid out in a randomised
complete block design with four replications with the net
plot size of 4.8 x 7.0 m. The treatments included control;
20 kg N + 30 or 60 or 90 or 120 kg PzOs/ha and 20 kg N +
120 kg Pz o, + 30 kg x, O/ha.

. (

The crop was sown in rows 40 em apart on a well pre-
pared seedbed with the help of a hand drill on 18th Novem-
ber 1980 and twelve rows were maintained in each plot.
The whole amount of the fertilizer, calculated' for each
treatment separately, was applied at the time of sowing.
No irrigation except "Rauni" was given and 128.7 mm of
natural precipitation was received during the crop growth
period. The crop was weeded as and when required. Harves-
ting was done on 26th April 1981 , and the harvest was tied
into bundles and sun dried for a week. Later, the bundles
were threshed manually and the grain weight was recorded
in each treatment.

For grain quality, the seed from each treatment was
ground and analysed for nitrogen, phosphorus and potas-

. sium [4,13] in the laboratory at the Nuclear Institute for
Agriculture and Biology (NIAB), Faisalabad. The data were
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statistically ana lysed and the treatment means were tested
by employing Duncan's Multiple Range Test at 5 percent
level of significance. [12] .

RESULTS AND DISCUSSION

The data on pods per plant (Table 1) revealed that the
number of pods was significantly higher in all the treat-
ments than that of control except 20 kg N + 120 kg P2 05 +
30 kg K20/ha. Within the fertilizer treatments, application
of 20 kg N + 60 kg P2 05 /ha significantly outnumbered the
pods per plant over the treatments where 20 kg N was sup-
plemented with 30,90 and 120 kg P2 05 /ha. Application of
90 and 120 kg P2 Os/ha in addition to 20 kg N/ha remained
at par with each other. The results suggest that the applica-
tion of phosphorus beyond 60 kg/ha and even supplemen-
ted by potash in addition to 20 kg N/ha did not have any
beneficial effect on the number of pods per plant in chick-
pea. These results are in conformity with those of Ahmad
and Shafi [1].

Figures regarding 100-grain weight indicated that 20 kg
N + 60 kg P205 /ha significantly increased the seed weight
over all the other treatments including the control. The
grain weight remained significantly the lowest (12.53 g) of
all the treatments with the application of a combination of
N + P + K. It was also seen that 20 kg N + 30 kg P20S/ha
significantly increased IOO-grain weight over 90 or 120 kg
P20S supplemented with 20 kg N/ha, which remained at
par with each other. These findings reveal that the applic-
ation of phosphorus beyond 60 kg/ha in addition to 20 kg
N/ha is not useful in increasing the seed weight, while the
addition of potassium further lowered the weight of grains.
These findings are in line with those of Kumar et al. "(6].

The highest grain yield was obtained in the treatment
with 20 kg N + 60 kg P2 05 /ha. It was followed by treat-

ment with 20 kg N + 30 kg P2 05 /ha. Application of 90 and
120 kg P20S/ha in addition to 20 kg N was at par with
each other yielding Significantly more than that of 20 kg N
+ 120 kg P20S + 30 kg K20treatment-which yielded only
as much as the control These findings indicate that the use
of phosphorus beyond 60 kg in addition to 20 kg N had a
suppressive effect on the chickpea yield and addition of
K to N P further decreased the grain yield. These results
are supported by the findings of Khan [5] and Kumar et al.
[6] .

In the grain N remained significantly higher in all the
treatments as compared to the control. Application of 20
kg N + 60 kg P2Os/ha significantly increased N contents in
seeds over the NPK treatment but it was at par with the
three treatments where 20 kg N was supplemented with 30
or 90 or 120 kg P2 Os/ha. The results indicate that applica-
tion of phosphorus beyond 60 kg/ha with 20 kg N had un-
favourable effects on N content in chickpea grains. The
combination of 20 kg N + 60 P2 Os/ha favourably affected
the N content and these results favour those of Sabir [10]
and Kumar et al. [61

The phosphorus content in the grain was significantly
increased by the application of 20 kg N + 60 kg P205 /ha
over N+P+K and that of check treatments. However, it was
at par with the treatments where 20 kg N was supplemen-
ted with 30 or 90 or 120 kg P2O, /ha. The other treatments
showed similar behaviour amongst themselves. These find-
ings show that the use of phosphorus @ 60 kg/ha in addi-
tion to 20 kg N/ha favourably increased the phosphorus
content of chickpea grains. These results are in agreement
with those of others [3,6] .

In the case of the potassium content in the grain, all
the fertilizer treatments substantially boosted the K con-
tent over the control. The K content was the maximum
(6.0Bmeq/lit) with application of N+P+K treatment and it

Table 1. Yield components and composition of chickpea
influenced by nitrogen, phosphorus and potassium application "

Treatments No.ofpods 100-grain wt. Grain yield N(%) P K
(N,P and K,Kg/Ha) per plant (g) (q/ha) (XlOO ppm) (rneq/lit)

1. Control 89.90d* 13.28d* 10.53cd* 3.31c* 30.1Bc* 4.75c*
2.20N+30P2OS 124.04b 15.54b 12.69b 3.52ab 34.05ab 5.55b

3.20N+60P2OS 142.46b 16.48a 15.4Ba 3.59a 35.93a 5.73ab
4. 20 N + 90 P20S 113.43c 14.41c 11.46c 3.57ab 33.60abc 5.60b
5.20 N + 120 P20S 115.00c 14.45c ll.38c 3.56ab 33.53abc 5.60b
6. 20 N + 120 P2o, + 30K2 0 82.38d 12.53e 9.79d 3.45b 31.95c 6.08a

(*) Entries not sharing a letter differ significantly at the 5 % level of significance (DMRT).
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differed significantly from the treatments where 20 kg N in
addition to 30 or 90 or 120 kg Pz O, /ha was applied but i!
remained at par with that of 20 kg N + 60 kg Pz Os treat-
ment. The highest K content in grain in N+P+K treatment
was attributed to its application in addition to N+P. The
result are in line with those of Enikov and Velchev [3] .
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