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ABSTRACT

           A field experiment was conducted during the  rabi 2009-10 comprising of three varieties (Annigeri,
JG-11 and KAK-2) and four levels of phosphorus ( 0, 25, 50 and 75 kg P

2
O

5
 ha-1 ) with factorial randomized

block design concept. The results indicated that significantly higher dry matter production, phosphorus
availability and N, P, and K uptake by KAK – 2 variety. The maximum dry matter, P availability as well as N,
P, and K uptake were recorded with the application of 50 kg P

2
O

5
 ha-1. Increasing the levels of phosphorus

75 kg P
2
O

5
 ha-1 did not show any benefit on chickpea growth and yield attributes.

Key words :  Dry matter, Nutrient availability and uptake, Phosphorus levels.

Chickpea (Cicer arietinum L.) is the most
important pulse crop sharing 36 percent of the total
area and 48 per cent of the total production of grain
legume in the country respectively. The average
productivity of this crop is very low because it is
traditionally cultivated under  residual soil moisture.
One of the ways of increasing the yield is by means
of balanced fertilization of chickpea. Legumes are
normally heavy feeders on phosphorus. Phosphate
fertilization of chickpea promotes growth, nodulation
and enhances yield. It imparts hardiness to shoots,
improves grain quality, regulates the photosynthesis,
governs other physio-bio-chemical processes and
also helps in root enlargement, nodule production
and there by increases nitrogen fixation. The root
growth as well as plant development may differ in
new plant types of gram cultivars. As a result the
efficiency of phosphorus utilization by different
varieties may differ under different phosphorus levels.
The present investigation was conducted to find out
the suitable variety for obtaining optimum yield with
suitable dose of phosphorus.

        MATERIAL AND METHODS
A field experiment was conducted during rabi

season  2009-10 at students’ farm, Acharya N.G.
Ranga agricultural university, college of Agriculture,
Rajendranagar, Hyderabad. The experimental soil
had a pH of 7.8 and was clay loam in texture,
containing 0.68% organic carbon, 268.4, 28.4 and
340 kg ha-1 available N, P

2
O

5
 and K

2
O respectively.

The experiment was laid out in factorial randomized
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block design, with three replications, consisting of
three varieties viz., V

1
 – Annigeri, V

2
 – JG-11 and V

3

– KAK-2 and four levels of phosphorus (P
1
 – 0, P

2
 –

25, P
3
 – 50 and P

4
 – 75 kg P

2
O

5 
ha-1). Chickpea

cultivars were sown on 5th November 2009 and
harvested on 7th Feb, 2010. Fertilizers @ 20 kg N
and 40 kg K

2
O ha-1 were applied uniformly as basal

dose through urea and muriate of  potash
respectively and phosphorus was applied as basal
through single super phosphate according to the
treatments. The spacing and plot size were
30cmx10cm and 6mx3.5m respectively. Rainfall
received during crop season was 22.2 mm.

RESULTS AND DISCUSSION
Dry matter Production:

Significant difference was found between the
varieties of chickpea in respect of dry matter
production. Among the varieties KAK-2 was found
superior over other varieties by recording significantly
higher dry matter of 1176, 2093 and 3384 kg ha-1

respectively at 30, 60 DAS and harvest. Application
of phosphorus in graded levels showed an increase
in dry matter production of chickpea. Dry matter of
the crop was highest with 75kg P

2
 O

5 
ha-1 at all the

three stages of crop growth. Dry matter obtained
with 50 kg P

2 
O

5 
ha-1 was 1173, 2160.8 and 3461.1

kg ha-1 respectively at 30, 60 DAS and at harvest
over control (0 kg P

2 
O

5
ha-1) and P

2 
(25 kg P

2 
O

5
 ha-1).

The reason behind KAK-2 variety producing higher
dry matter might be due to better utilization of
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moisture and nutrients from soil with high yield
potential and improved characters as compared to
other varieties. Similar results were reported Satish
Kumar et al., (2006).

Nutrient availability
The data pertaining to available phosphorus

content in the soil during different crop growth stages
are presented in the Table revealed that the
phosphorus content in the soil was significantly
influenced by varieties and phosphorus levels at three
stages. Significantly higher content (14.2, 18.2 and
16.7 kg ha-1) of phosphorus in the soil at 30, 60
DAS at harvest was recorded with the variety KAK-
2 than V

1
 (Annigeri). The varieties V

2
 (JG-11) and V

3

(KAK-2) were at par with each other at all three
stages. The enhanced availability of phosphorus in
the soil with KAK-2 might be due to good rooting
pattern with root nodules in rhizosphere secreting
more phosphatase enzyme and root exudates thus
converting the unavailable form of phosphorus to
available form as compared to other varieties.
Application of phosphorus @ 50 kg P

2
 O

5
 ha-1

resulted in a significant increase in the available
phosphorus status of the soil 15.3, 21 and 17.4 kg
ha-1 respectively at 30,60 DAS and at harvest as
against with P

1
 (0 kg P

2 
O

5  
ha-1). The phosphorus

content increased up to 60 DAS. This could be due
to the reason that the phosphatase   enzyme activity
increases with the age of the crop up to flowering
stage and decreases later. Mean available ‘P’ status
of the soil was more at flowering than at harvest
which might be due to more extraction from the soil
by root exudates. With the increase in the inorganic
‘P’ levels there was an increase in available
phosphorus .Appreciable buildup in available
phosphorus status could be due to increase in soil
solution pool in the soil. The results obtained were
similar to those reported by Chitdeswari et al.,
(1998).

Nutrient uptake
The‘P’ uptake at all the stages of crop growth

was significantly higher with KAK -2. The uptake
values being 4.17,12.05 and 15.2 kg ha-1 at 30, 60
DAS and harvest respectively, as against the up
take of 3.2, 9.9 and 13.0 kg ha-1 with Annigeri. N
and K uptakes by the variety KAK-2 were 106.6

and 74.4 kg ha-1, respectively at the harvest of the
crop and were significantly higher than that of other
two varieties. Due to better root growth, nodulation
of roots might have enhanced uptake of phosphorus
from the soil by KAK-2 as compared to other
varieties. The maximum growth associated with
KAK-2 has resulted higher uptake of nitrogen and
potassium compared to other varieties.  N, P and K
uptake by the crop increased significantly with the
application of phosphorous up to 50 kg ha-1 level.
Increase in the level of phosphorus application
increased N and K uptake by chickpea at harvest
and significantly higher N and K uptakes of 106 and
75.8 kg ha-1 was obtained when phosphorus was
applied at 50 kg P

2
O

5 
ha-1 level. The crop supplied

with adequate phosphorus @ 75 and 50 kg P2O5
ha-1 produced more dry matter, seed yield thus
enhanced the uptake of nutrients in comparison to
lower doses. The results are in accordance with the
findings of Yadav et al., (2003) and Meena et al.,
(2003).
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