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ABSTRACT
A survey was undertaken to delineate the nutrient status in maize growing soils in Chittoor district of

Andhra Pradesh. The analysis of the soils revealed that the texture of the soils varied from sandy clay loam to
clay, neutral to moderately alkaline in reaction, non-saline, low to medium in organic carbon, low to medium in
available nitrogen and available P and high in available K. The available Ca and Mg were found to be sufficient
in all the soils. However, 40, 63 and 76  per cent samples in Alfisols, Inceptisols and Vertisols, respectively were
deficient in available S. Available Fe, Mn and Cu were found to be above their respective critical limits while 13.33
per cent soil samples in Inceptisols were deficient in Zn. Further, 23.3, 13.3 and 3.3 per cent of samples in
Alfisols, Inceptisols and Vertisols, respectively were deficit in available boron.
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Maize (Zea mays L.) is one of the important
cereal crops next only to wheat and rice in the world.
In India, it ranks fourth after rice, wheat and
sorghum. In the world, it is grown over an area of
131 million ha with an annual production of 506
million tonnes with a productivity of 3890 kg ha-1. In
India, it is cultivated over an area of 6.10 million ha
with an annual production of 10 million tonnes and
productivity of 1639 kg ha-1. The area is mostly
concentrated in Rajasthan, Uttar pradesh, Madhya
pradesh, Karnataka, Andhra pradesh, Bihar, Gujarat
and also grown in a small area in almost all the
states.

Maize crop will do well on any soil with
adequate drainage to allow for the maintenance of
sufficient oxygen for good root growth and activity
and enough water holding capacity to provide
adequate moisture throughout the growing season.
The pH should be between 6.5 and 7.5, bulk density
of 1.3 Mg m-3. Deep fertile soils rich in organic matter
and well-drained soils are the most preferred ones,
however maize can be grown on a variety of soils.

Soil test based fertilizer application is still
a rare practice in this area. Hence, there is a wide
variation in fertilizer application by farmers. This
leads to either excess or deficiency of the nutrients
which might result in nutrient imbalances in the soil.
As a consequence the maize yield is lower than
the actual yield potential. To stabilize the yields and
economy of maize production, balanced nutrition is
essential.

MATERIAL AND METHODS
The survey area lies in Chittoor district of

Andhra Pradesh and is located between East
longitudes of 76° 58' and 79° 34' and North latitudes
of 14° 54' and 16° 18' and lies on the eastern side of
peninsular India.

About 90 soil samples were collected from
the cultivator’s fields at flowering stage (60 DAS).
The main aim of collecting soil samples at flowering
period is with a view that the crop absorbed most of
the applied nutrients by that time. Soil samples were
collected at two different depths i.e. 0-15 cm and
15-30 cm, by covering six locations in the field and
mixed thoroughly and pooled as one sample (0-30
cm). The samples were air dried and pounded with
a wooden hammer and passed through a 2 mm sieve
and used for particle size distribution. Based on the
status report 2001, southern zone, the soils were
identified into three predominant orders viz., Alfisols,
Inceptisols and Vertisols. From each of the three
orders, 30 holdings were selected from which the
soil samples were collected at flowering stage (60
DAS). All the 90 soil samples were analysed for
pH, EC, organic carbon and available K as per the
standard procedures (Jackson, 1973). Available N
was determined by alkaline permanganate method.
The available P was extracted with 0.5M NaHCO

3

extractant and was determined by using ascorbic
acid as reducing agent and the available K in the
soils was extracted by employing neutral normal
ammonium acetate and determined by aspirating



the extract into the flame photometer (Jackson,
1973). Available Ca and Mg were determined by
versenate method (Chopra and Kanwar, 1991)
whereas available S was determined turbidimetrically
using 0.15% CaCl

2
 extractant (Cottenie et al., 1979).

DTPA exctractable Fe, Mn, Zn, Cu and B were
determined as per Lindsay and Norvell (1978).

Soil samples were rated as low, medium
and high categories as per the limit suggested by
Muhr et al. (1965) for organic carbon, available N, P
and K.  Available Ca and Mg were classified based
on the critical limits proposed by Tandon (1989) while
available S was rated as per the critical limits
established   by Tandon (1991).  In respect of
available Fe, Mn, Zn, Cu and B the ratings given by
Lindsay and Norvell (1978) were followed.  Nutrient
Indices (N.I) for available N, P and K were worked
out as per the formula given by Parkar et al. (1951).

RESULTS AND DISCUSSION
The soil texture in the maize growing soils

varied from sandy clay loam to clay. Further, the
texture in Alfisols, Inceptisols and Vertisols varied
from sandy clay loam to sandy loam, clay loam and
clay (Table 1). This variation in soil texture might be
due to the variation in topographic position, nature
of parent material, in situ weathering of clay and
age of soils. Similar findings were also reported by
Satyavathi and Suryanarayan Reddy (2004) with
respect to the soils belonging to Alfisols, Inceptisols,
Vertisols and Entisols in Telangana region of Andhra
Pradesh. The mean values of pH in Alfisols,
Inceptisols and Vertisols were 7.31, 8.05 and 8.41,
respectively. The variation in pH in different soil orders
might be attributed to the variation in nature of parent
material and degree of weathering. The pH of the
soils in the present investigation are within the ranges
as reported by Umadevi et al., (2000) and Thangasamy
et al.,  (2005).The soils were non-saline with EC
values varying between 0.08 and 0.84 dSm-1 in
different soil orders. The Vertisols had more EC
followed by Alfisols. Similar findings were reported
by Mandal et al., (2005). The organic carbon content
in these soils was ranged from 0.20 to 0.57 per cent.
The low to medium organic carbon content in these
soils might be due to high soil temperatures. The
organic carbons of the soils in the present
investigation are within the ranges as reported by
Umadevi et al., (2000).

Available N, P, K, Ca, Mg and S
The maize growing soils were low to medium

in available N and P with overall nutrient index values
ranging from 1.43 to 2.00 and 1.53 to 2.00,

respectively while available K was high with overall
nutrient index values varying from 2.43 to 3.00
(Table2). The low to medium available nitrogen
status in these soils might be attributed to low to
medium organic carbon content.  Further, the semi-
arid conditions of the area might have favoured the
rapid oxidation and less accumulation of organic
matter releasing more NO

3
-N which could have been

last by leaching (Finck and Venkateswarlu, 1982).
These findings were in good agreement with the
findings of Ramamurthy and Bajaj (1989) who
reported that majority of the districts in India were
low to medium in fertility with respect to available
nitrogen and a very small area was under high
nutrient status. The available phosphorous is low
to medium in status in all three soil orders. Similar
findings were reported by Vara Prasad Rao et al.,
(2008). The higher values of K could be attributed
to more intense weathering, release of K from
organic residues, application of K fertilizers and
upward translocation of potassium from lower depth
along the capillary raise of ground water. These
findings were in agreement with the findings of Vara
Prasad Rao et al., (2008).

The mean available Ca in Alf isols,
Inceptisols and Vertisols was 13.61, 12.30 and
19.60 cmol (p+) kg-1, respectively. The mean
available Mg content in Alfisols was 3.65 cmol (p+)
kg-1, in Inceptisols it was 2.14 cmol (p+) kg-1   and in
Vertisols it was 7.22 cmol (p+) kg-1. The mean
available S in Alfisols, Inceptisols and Vertisols was
11.89, 8.69 and 7.42 mg kg-1, respectively. However
the available Ca and Mg in all these maize growing
soils were found to be above their respective critical
limits (Table 3) whereas 40, 63 and 76 per cent
samples in Alfisols, Inceptisols and Vertisols,
respectively were found to be deficient in available
S. Similar findings were reported by Subbarao,
(1975) and Jamuna et al., (1997).

Available Fe, Mn, Zn, Cu and B
The mean values of DTPA extractable Fe,

Mn, Zn, Cu and B in maize grown in Alfisols were
5.54, 5.67, 0.99, 1.81 and 0.62 mg kg-1, respectively
while in Inceptisols were 4.99, 2.16, 0.94, 0.87 and
0.68 mg kg-1, respectively and in the Vertisols were
5.15, 2.44, 1.01, 0.67 and 0.93 mg kg-1, respectively
(Table 3).  Available Fe, Mn and Cu were found to
be above their respective critical limits whereas
13.33 per cent samples in Inceptisols was deficient
in Zn and 23.33, 13.33 and 3.33 per cent of samples
in Alfisols, Inceptisols and Vertisols, respectively
deficit in available boron. These observations were
in agreement with findings of Vijayasankar Reddy
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Table 1. Soil test summary - soil texture, pH, E. C and organic carbon (mean values) in maize grown

soils

Sl. No.

1.

2.

3.

Soil orders

Alfisols

Inceptisols

Vertisols

Number of

samples

30

30

30

Soil texture

scl-sl

cl

c

pH

(1:2.5)

7.31

8.05

8.41

E.C

(dS m-1)

0.20

0.45

0.30

Organic

carbon (%)

0.30

0.49

0.44

scl: sandy clay loam, sl: sandy loam, cl: clay loam, c: clay.

Sl. No.

1.

2.

3.

Soil orders

Alfisols

Inceptisols

Vertisols

Number of

samples

30

30

30

Table 2. Soil test summary - available N, P and K in maize grown soils.

Mean

(kg ha-1)

304

296

347

Nutrient

index

1.80

1.43

2.00

Fertility

status

M

L

M

Available N

Mean

(kg ha-1)

13.41

9.86

11.98

Nutrient

Index

2.00

1.53

1.77

Fertility

status

M

L

M

Mean

(kg ha-1)

282

400

514

Nutrient

Index

2.43

2.80

3.00

Available P Available K

L: Low, M: Medium, H: High

Fertility

status

H

H

H

Sl. No.

1.

2.

3.

Soil orders

Alfisols

Inceptisols

Vertisols

Number of

samples

30

30

30

Table 3. Soil test summary - available Ca, Mg, S, Fe, Mn, Zn, Cu and B in maize grown soils.

Fe Mn Zn Cu B

5.54 5.67 0.99 1.81 0.62

4.99 2.16 0.94 0.87 0.68

5.15 2.44 1.01 0.67 0.93

Ca (cmol

(p+) kg-1)

13.61

12.30

19.60

Mg (cmol

(p+) kg-1)

3.65

2.14

7.22

S(mg kg-1)

11.89

8.69

7.42

Available  secondary nutrients Available  micronutrients (mg kg-1)

and Seshagiri Rao (1991) in Rayalaseema region of
Andhra Pradesh.

Conclusion
In general the nutrients concentration does

not differ much among the orders. Further available
N and P were low to medium while available K was
high in all the three soil orders. The available Ca
and Mg were found to be sufficient in all the soils.
However, 40.00, 63.33 and 76.67 per cent samples
in Alfisols, Inceptisols and Vertisols, respectively

were deficient in available S. Available Fe, Mn and
Cu were found to be above their respective critical
limits while 13.3 per cent soil samples in Inceptisols
were deficient in Zn. Further, 23.3, 13.3 and 3.3 per
cent of samples in Alfisols, Inceptisols and Vertisols,
respectively were deficit in available boron. The
organic carbon is low to medium in all the three soil
orders. Hence, judicious application of organic
manures along with recommended doses of nutrients
not only sustains the productivity of maize growing
soils but also increases the maize yields.
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