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ABSTRACT
Two hundred soil samples (100 each surface and sub-surface) collected from 18 mandals of

Kavali division in Nellore district were analysed for their physico-chemical properties and available N, P
and K. The data revealed that the soils were  in low organic carbon content and available nitrogen, medium
to high in available phosphorus and high in available potassium. Soil pH varied from strongly acidic to
strongly alkaline and non-saline to very strongly saline. The available nitrogen and phosphorus were
significantly and positively correlated with the organic carbon which significantly and negatively correlated
with soil pH.

Key words : Correlation, Macronutrients, pH .

Nellore district is the southern most coastal
district in Andhra Pradesh. The geographical area
is about 13.07 lakh ha. The study area (Kavali division
in Nellore district, Andhra Pradesh) comprising of
18 mandals is located at 140  55’ to140  92’ N
longitude and 790 59’ to 790 98’ E latitude. The
present study was carried out to study physico-
chemical properties, available nitrogen, phosphorus
and potassium status of the soils.

MATERIAL AND METHODS
Soil samples [surface (0-20 cm) and sub-

surface (20-40 cm)] were collected from 100
locations covering 18 mandals of Kavali division of
Nellore district. The soil samples were analysed for
pH, EC, OC and available macro nutrients using
standard procedures (Jackson, 1973).

RESULTS AND DISCUSSION
Physico-chemical properties of soils

It was observed that soil pHs varied from 4.81
to 10.41 with an average of 8.10. According to the
classif ication suggested by Department of
Agriculture (1984), 8 samples were acidic (pHs <6),
13 samples were neutral (pHs 6.5 to 7.5), 15
samples were mildly alkaline (pHs 7.5 to 8.0), 33
samples were moderately alkaline (pH 8.0 to 8.5)
and 15 samples were strongly alkaline (pHs >8.5)
in reaction. The minimum value of pHs 4.81 was
observed in Bogole mandal and maximum value of
pHs 10.41 was observed in Varikuntapadu mandal.
The relatively high pH of the soils might be due to
the presence of high degree of base saturation. The
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electrical conductivity and organic carbon content
of the soils varied from 0.15 to 37.00 dS m-1 and
0.04 to 0.80%, with  mean values of 4.33 dS m-1

and 0.39%, respectively. On the basis of the limits
suggested by Soil Survey Division Staff (1995) for
judging the salt problem of soils, 50% of samples
were  normal (ECe <2 dS m-1), 20% of samples
were  slightly saline (ECe 2 to 4 dS m-1), 20% of
samples were found moderately saline (ECe 4 to 8
dS m-1), 4% of samples were found strongly saline
(ECe 8 to 16 dSm-1) and 4% of samples were found
very strongly saline (ECe <16 dS m-1). The organic
carbon was low (<0.50%) in 81%, medium (0.50 to
0.75%) in 16% and high (>0.75%) in 3% of soil
samples. High temperature and good aeration of the
soil increased the rate of oxidation of organic matter
resulting in low organic carbon content. The soil
texture varied from sandy loam to clay. The means
of soil properties and available macronutrients are
presented in Table 1.

Available nutrient status
Available N varied from 43.90 to 341.80 kg

ha-1 with an average value of 182.51 kg ha-1. On the
basis of ratings suggested by Ramamoorthy and
Bajaj (1969), 95% samples were low (<280 N kg
ha-1) and the remaining 5% samples were found to
be medium (280 to 560 N kg ha-1) in available N
(Table 1a). A significant positive correlation
(r=0.648**) was found between organic carbon and
available nitrogen (Table 2). This relationship was
found because most of the soil nitrogen is in organic
form. Similar results were also reported by Kanthaliya
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and Bhatt (1991) and Meena et al. (2006). Available
N was negatively correlated (r=-0.544**) with pH.
Meena et al. (2006) also noticed similar relation in
soils of Tonk district of Rajasthan. This might be
due to increased rate of denitrification at lower pH
values (Tisdale et al., 1997).

The available phosphorus varied from 10.25
to 256.48 kg ha-1 with a mean value of 80.29 kg ha-

1. The range is quite large which might be due to
variation in soil properties viz., pH, calcareousness
and organic matter content. On the basis of limits
suggested by Muhr et al. (1965), 9% samples were
low (<22.4 kg P

2
O

5 
ha-1), 34% medium (<22.4 kg

P
2
O

5 
ha-1) and 57% samples were high (<56 kg P

2
O

5

ha-1) in available phosphorus. A significant positive
correlation (r=0.271**) was found between organic
carbon and available phosphorus (Table 2).  Similar
results were reported by Meena et al. (2006). This
relationship might be due to the presence of about
50% of total phosphorus in organic form. The
products of decomposition of organic matter form
protective cover and thus reduce phosphorus
adsorption/ phosphate fixation (Tisdale et al., 1997).
Available phosphorus was significant and negatively
correlated with pH (r=-0.258**). Similar results were
also recorded by Meena et al. (2006) in soils of
Rajasthan. This may be due to precipitation of
phosphorus as Ca-phosphate and thereby reducing
the  phosphorus availability (Tisdale et al.,  1997).

Available potassium (K
2
O) in the soils ranged

from 67.20 to 1545.60 kg ha-1 with an average of
438.82 kg ha-1. According to Muhr et al, (1965), 10%
samples were low (<168 K

2
O ha-1), 22% samples

were medium (168 to 336 K
2
O ha-1) and 68%

samples were high (>336 K
2
O ha-1) in available

potassium content. A significant positive correlation
(r=0.354**) was observed between organic carbon
and available potassium (Table 2). Similar results
were reported by Chouhan (2001) in Jodhpur district
of Rajasthan and Meena et al. (2006) in Tonk district
of Rajasthan.

Sub-surface soils have high mean pHs value
(8.25) as compared with surface (8.10) soil samples.
Surface soils have high mean ECe values (4.33 dS
m-1) as compared with sub- surface (2.84 dS m-1)

soil samples. Surface soils have high mean OC, N,
P

2
O

5
 and K

2
O values (0.39%, 182.51, 80.29, and

438.82 kg ha-1, respectively) as compared with sub-
surface (0.30%, 160.01, 42.71, and 345.06 kg ha-1,
respectively) soil samples.
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Table 2. Correlation coefficient (r) values of pH, organic carbon and calcium carbonate with
  macronutrients

Soil properties

pH
Organic carbon

N

-0.544**
0.648**

P
2
O

5

-0.258**
0.271**

K
2
O

-
0.354**

Available Nutrients

** Significant at 5% level
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