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Abstract: Knowledge of spatial variability in soil fertility is important for site  specific  nutrient  management.
In this study, spatial variability in properties that influence soil fertility such as soil organic carbon (OC),
available N, available P O  and available K O in surface soils of 154 farmers' fields of Karlawad village in2 5 2

Navalgund taluk of Dharwad district of Karnataka (India) were quantified and the respective thematic maps were
prepared  on the basis of ratings of nutrients. Soils sampled (0-20 cm depth) at 154 locations in an area of
1032.15 ha were analyzed for their composition. Arc Map 9.0 with spatial analyst function of Arc GIS software
was used to prepare soil fertility maps. Interpolation method employed was spline. Soils were moderately
alkaline in reaction with normal Electrical Conductivity (EC). The coefficient of variation (CV) values for soil OC,
available N and available P O were 0.35, 0.32 and 0.30 respectively, in the study area and it was lower (0.16) in2 5

case of available K O. Organic carbon content in the soils was low in majority of the area (683 ha) while it was2

medium in the remaining area (350 ha). Available nitrogen content was low in 488 ha and medium in 544 ha.
Available phosphorus was medium in 622 ha and low in 256 ha and high in the remaining area of 154 ha. The
soils in the study area were high in available potassium status. The observed spatial variability in various soil
properties that influence soil fertility will help farmers in making crop management decisions.
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INTRODUCTION This in turn has increased interest in the use of soil-

The traditional approach to soil fertility management variability in soil fertility factors within a field.
has been to treat fields as homogenous areas and to In precision farming, the concept of ‘management
calculate fertilizer requirements on a whole field basis. zone’ was evolved in response to large variability with the
However, it has been reported for at least 70 years that main purpose of achieving efficient utilization of
fields are not homogeneous and sampling techniques to agricultural inputs with respect to spatial variation of soils
describe field variability have been recommended [1,2]. and its properties. Site-specific management zones are
Describing the spatial variability across a field has been defined as homogeneous sub-regions of a field that have
difficult until new technologies such as Global Positioning similar yield limiting factors [4,5]. Conceptually, by using
Systems (GPS) and Geographic Information  Systems a management zone delineation technique, an agricultural
(GIS) were introduced. GIS  is  a  powerful  set  of  tools field could be classified into management zones that
for collecting,  storing,  retrieving, transforming and reflect productivity potential. For example, a field may be
displaying  spatial  data [3]. GIS can be used in producing classified into three zones- high, medium and low
soil fertility  map  of  an  area  that  helps to understand productivity potential management zones. Therefore, an
the status of soil fertility spatially and temporally, which appropriate understanding of spatial variability in soil
will help in formulating site-specific balanced fertilizer properties is essential at landscape scale. The most
recommendation. These technologies allow fields to be important way to gather knowledge in this aspect is to
mapped   accurately   and   also    allow    complex    spatial prepare soil maps through spatial interpolation of point-
relationships between soil fertility factors to be computed. based measurements of soil properties [2].

sampling techniques that attempt to describe the
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MATERIALS AND METHODS The  exact  sample  location was recorded using a

The study area comprising of Karlawad Village of analyzed for various parameters such as pH, Electrical
Navalgund taluk lies between 15° 29' 25" N to 15° 30' 36" Conductivity  (EC),  Soil   Organic   Carbon   (OC),
N latitude and 75° 13' 48" E to 75° 19' 48" E longitude available N, available P O  and  available  K O.  Soil  pH
(Plate 1). The entire area of the village is 1032.15 ha. This was  determined  in 1:2.5 soil-water suspension by
village comes under the northern dry zone (Zone-3) of potentiometric   method   [6].   Electrical   conductivity
Karnataka and irrigated from Malaprabha Right Bank was determined in 1:2.5 soil-water extract using
Canal. Conductivity Bridge and expressed as dSm  [7]. The

Surface soil samples (0-20 cm depth) at random were organic  carbon  content  of   a   finely   ground  soil
collected from 154 farmers' fields during October 2008 in sample was determined by Walkely and Black’s wet
the study area before sowing of post rainy season crops oxidation  method  as  described  by  Jackson  [6].
to assess the spatial variability in the soil fertility  status. Available nitrogen was estimated by alkaline KMnO4

Plate 1: Location map of the study area the depths studied. 

handheld GPS receiver. Processed soil samples were

2 5 2

1

method [8]. Available phosphorus was extracted with
sodium bicarbonate (0.5 M) at pH 8.5 (Olsen’s reagent)
and  the  amount  of  phosphorus  was  estimated by
chloro-stannous  reduced phospho-molybdate blue
colour method using Spectrophotometer at wavelength of
660 nm [7]. Available potassium in soil was extracted by
neutral normal ammonium acetate and subsequent
estimation was by flame photometry [7]. Arc Map 9.0 with
spatial analyst function of Arc GIS software was used to
prepare soil fertility maps. Interpolation method employed
was spline. The extent of area in low, medium and high
category of nutrients was estimated on the basis of
standard ratings.

RESULTS AND DISCUSSION

Mean, range, standard deviation (SD) and coefficient
of variation (CV) of soil chemical properties and nutrient
status collected from 154 locations in the study area are
presented in Table 1. The soils were slightly to moderately
alkaline (pH varied from 8.3 to 9.5) with low soluble salts
(EC varied from 0.12 to 0.89 dSm ). The coefficient of1

variation (CV) for pHin the study area was 0.025, while for
EC it was 0.25. The obtained results were in line with
those of Cowrin et al. [9] in saline-sodic soil of
California’s San Joaquin Valley. They observed that EC
consistently had highest coefficient of variation while pH
in the saturation extract consistently had lowest CV at all

Table 1: Mean, range, standard deviation (SD) and coefficient of variation (CV) of soil chemical properties and nutrient status collected from 154 locations
in the study area

E.C. O.C. Available N Available P O Available K O2 5 2

S. No. pH (dSm ) (%) (kg ha ) (kg ha ) (kg ha )1 1 1 1

Mean 8.98 0.38 0.40 321.36 30.66 989.92
Range 8.3-9.5 0.12-0.89 0.12-0.72 110-549 15-50 672-1584
SD 0.22 0.095 0.14 101.62 8.96 160.24
CV 0.025 0.25 0.35 0.32 0.30 0.16
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Table 2: Correlation coefficient (r) between wheat yield and soil fertility
status of soils.

Variable Correlation coefficient

Organic carbon 0.772**
Available nitrogen 0.649**
Available phosphorus 0.616*
Available potassium 0.254

* Significant at P=0.05, ** Significant at P=0.01

The CV values for organic carbon, available N and
available P O were 0.35, 0.32 and 0.30 respectively and it2 5

was lower (0.16) in case of available K O. The range of2

spatial dependence was found to vary among soil
parameters and within the same field. Soil nutrients were
found to be affected by farmer management [10].
Anegundi [11] found that application of ground water
alone significantly decreased the soil available nitrogen
and phosphorus and increased the bulk density, electrical
conductivity (EC), soil K, when compared to only canal
water application. There was significant positive
correlation between soil OC and available soil nitrogen
and  phosphorus  contents  and  yield  of  wheat  crop
(Table 2).

The organic carbon content of the soils in the study
area (1032.151 ha) ranged from 0.12 to 0.72 per cent with
standard deviation of 0.14. About 682.54 ha (66.13 per
cent) area falls under low and 349.61 ha (33.87 per cent)
medium category (Fig. 1). The organic carbon in Indian
soils ranges from 0.5 to 1.5 per cent [12]. The lower
organic carbon content in these soils may be attributed to
the poor management practices such as lack of addition of
crop residues and organic manures. Intensive cropping is
also one of the reasons for low soil organic carbon
content. Soils of semi-arid region have low organic carbon
than sub-humid soils [13]. The organic matter build up in
soils is related to natural vegetation, cropping history and
temperature [12]. The observed results were in contrary to
those of Kenchanagouda, [14], who observed higher
organic carbon content in irrigated soils. 

Out of the study area of 1032 ha, 544 ha (53 per cent)
area  was  medium  in  available  nitrogen,  while  488  ha
(45 per cent) was low in available nitrogen (Fig. 2).
Nitrogen is the most limiting nutrient in black soils [15],
which is subjected to losses through leaching and
volatilization. The total nitrogen content in the soils is
dependent   on   temperature,   rainfall   and altitude  [16].

Fig. 1: Organic carbon status of the study area

Fig. 2: Available nitrogen status of the study area

Fig. 3: Available P O  status of the study area2 5



World Appl. Sci. J., 14 (7): 1020-1024, 2011

1023

Fig. 4: Available K O status of the study area2

The nitrogen status of the soils studied was better than potential practical use in determining site specific nutrient
what was reported for the state by Shivaprasad et al. [17]. management practices, that would help in improving
Other possible reasons would be non-application of fertilizer use efficiency, reducing cost of cultivation and
recommended dose of fertilizer to the high yielding preventing environmental pollution.
varieties which need large quantities of nutrients and
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