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A survey study was carried out to evaluate the fertility status of selected Santpur micro-
watershed soils of Bidar district, in North Eastern Transitional Zone of Karnataka. Two
hundred seventeen surface soil samples were collected grid wise by using satellite and
cadastral maps of study area were analysed for their fertility status and mapped by
geographic information system (GIS) technique. The study revealed that soils of Santpur
micro-watershed were slightly acidic to strongly alkaline in soil reaction, non-saline and
low to medium status in organic carbon content. Available nitrogen and potassium were
low to high and available phosphorus was low to medium in study area.

Introduction

Soil is the basic requirement of life on earth.
Soil nutrients play a vital role in crop
production. Intensively cultivated soils are
being depleted with available nutrients
especially micronutrients. The nutrients
exported out of the farm in crop produces
must be necessarily replenished to sustain soil
fertility and therefore the production system
for which balanced fertilizer application is the
prerequisite and there is growing need for site
specific balanced fertilizer recommendations

according to the crop type, yield level and soil
conditions. Therefore, assessment of nutrient
constraints of soils that are being intensively
cultivated with high yielding crops needs to be
carried out.

Soil testing is usually followed by collecting
composite soil samples in the fields without
geographic reference. The results of such soil
testing are not useful for site specific
recommendations and subsequent monitoring
(Pujari et al., 2016). Soil available nutrients
constraints of an area using Global Positioning
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System (GPS) will help in formulating site
specific balanced fertilizer recommendation
and to understand the status of soil fertility
spatially and temporally.

Soil test summaries and soil fertility maps are
of vital necessity as reference materials for
scientific  management of soil.  This
information will also help to adopt effective
strategy on fertilizer use and cropping pattern.
In the recent past, the concept of watershed
based holistic development has emerged as
one of the potential holistic approaches in
rainfed areas, leading to higher productivity
and sustainability in agriculture. Hence,
assessing the fertility status and nutrient
mapping of soils are needed to identify the
extent of soils deficient in nutrients area for
site specific recommendations. Nutritional
deficiencies are also leading to increased
incidences of many chronic diseases related to
heart, diabetes, osteoporosis etc., in many
developing nations. The information regarding
the status of nutrients and nutrient mapping of
soils is needed to implement the concept of
watershed approach successfully. Hence, the
proposed study is planned with the objective
of identifying soil fertility constraints.

Materials and Methods

The selected Santpur micro-watershed of
Bidar district, in North Eastern Transitional
Zone of Karnataka is located at 18°08°36.85°
to 18°11°19.82°’°N latitudes and 77°25°37.37”’
to 77°27°01.06”E (Fig. 1) with an average
elevation of 608 m above mean sea level
(MSL). The area receives a mean annual
rainfall of 897.10 mm with mean maximum
and minimum temperature of 33.68° C and
21.05 ° C respectively. Soils are clay in
texture and black in colour.

Extensive traverse of the micro-watershed was
carried out as the first step to identify field
boundaries and to study external land features.

Using base maps, satellite imagery and topo-
sheets, physiographic delineations were
marked in the study area. Traversing was done
to confirm the delineations and main
physiographic units of the study area were
identified. Survey numbers given in the
cadastral map were identified in the field. A
total of 217 surface samples were collected
grid wise (200 m) according to survey
numbers for laboratory analysis. Exact
geographical locations of surface soil samples
were recorded using a GPS device (82 no.).
Soil samples were first air-dried in shade, then
powdered and sieved through 2 mm sieve then
stored in clean polyethylene bags. Processed
soil samples were analyzed in the laboratory
for various physico-chemical parameters (pH
and EC), organic carbon and available major
(N, P,0s, K;0) (Table 1).

Soil fertility maps

Soil fertility maps showing plot wise status of
available major nutrients were prepared in GIS
environment to know the fertility status of the
soils of study area. GIS processing involved
geo-referencing of various thematic maps and
vectorisation of the features using Arc GIS
software. Simultaneously the attribute coding
and the description for all feature classes were
organized in master database tables. The
topography was created and the master
database was linked to respective themes. All
the features were referenced with the standard
codes. The soil, land use and watershed
themes were built as polygon features,
whereas streams and roads were built as line
features. The water resources include line
features as well as point features and these
were included as shape files.

Results and Discussion
The data pertaining to the fertility status of

Santpur micro-watershed are presented in
Table 2 and Figure 2 through 7.
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pH

The pH of surface soil samples ranged from
6.18 - 8.62 with an average value of 7.64 and
standard deviation of 0.56. Soil samples at
higher elevation had lower pH compared to
those at valley in the micro-watershed. It is
estimated that, 0.32 per cent (Fig. 2) of the
total area was slightly acidic, 30.59 per cent
was neutral, 27.34 per cent was slightly
alkaline, 32.96 per cent was moderately
alkaline and remaining only 2.52 per cent was
strongly alkaline in reaction (7.6:8.9). The
soils studied are under arid to semi-arid region
and hence not subjected to leaching losses of
cations. Similar values were reported by
Ashok (1996) in black soils of the GLBC area.
The higher pH of black soils could be
attributed to the accumulation of bases. The
results are in agreement with those reported
for black soils by Ravikumar et al., (2007) and
Manojkumar (2011).

Electrical conductivity (EC)

The EC values of the Santpur micro-watershed
area studied were in normal range (0.07- 0.55
dS m™).

Relatively higher values were observed in the
study area in the undulating plains and alluvial
plains as salts are expected to be higher in the
lower elements of the landscape (Fig. 3).
Dasog and Hadimani (1980) reported EC
ranging from 0.39- 0.53 dS m™ at surface in
GLBC soils.

Organic carbon

The organic carbon content of the soil was in
the range of 0.09 to 0.94 per cent at the
surface (Fig. 4). Low organic carbon in the
soil might be due to low input of FYM and
crop residues as well as their rapid rate of
decomposition under high temperature.

Fig.1 Location map of Santpur micro-watershed

LOCATION MAP OF SANTPUR MICROWATERSHED

KARNATAKA BIDAR DISTRICT

AURAD TALUK

Santpur Micro-watershed
Shambelli Sub-watershed
(4E6C3A2e : Area 875.19 ha)
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Fig.2 Soil reaction status in surface soils of Santpur micro-watershed
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Fig.3 Salinity status in surface soils of Santpur micro-watershed
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Fig.4 Organic carbon status in surface soils of Santpur micro-watershed
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Fig.5 Available nitrogen status in surface soils of Santpur micro-watershed
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Fig.6 Available phosphorus status in surface soils of Santpur micro-watershed
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Fig.7 Available potassium status in surface soils of Santpur micro-watershed
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Table.1 Methods adopted for estimation of properties

Sl. No
Soil reaction
Electrical conductivity
Organic carbon
Available nitrogen
Available phosphorus
Available potassium

o Ol WN -

Soil parameters

Methods adopted
Jackson,1973
Jackson,1973
Jackson,1973
Subbaiah and Asija,1956
Jackson,1973
Jackson,1973

Table.2 Fertility status of surface soil at Santpur micro-watershed (N=217)

SI. No Parameters

pH (1:2.5) soil : water ratio
EC (dSm™)

OC (per cent)

Available N (kg ha™)
Available P,0s(kg ha™)
Available K50 (kg ha™)

oo B WN

The organic matter degradation and removal
takes place at faster rate particularly under low
vegetation cover resulting in less accumulation
of organic matter in the soil. Similar
observations were also made by Nayak et al.,
(2002) in loamy sand soils of Central Research
Station, Bhubaneswar.

Available nitrogen

Major area of Santpur micro-watershed was
found low in available nitrogen. The soil
nitrogen ranged from 112.90 to 605.38 kg ha™
with mean of 277.18 kg ha' (Fig. 5). The
variation in N content may be related to soil
management, application of FYM and fertilizer
to previous crop.

The low available nitrogen content in the area
could be attributed to low OC status of soil
coupled with low nitrogen fertilization leading
to nitrogen deficiency. The results obtained in
the present study are in agreement with the
findings of Mathews et al., (2009) and
Ravikumar et al., (2007a).

Range Average SD
6.18-8.62 7.64 0.56
0.07-0.55 0.16 0.07
0.09-0.94 0.43 0.24

112.9-605.38 277.18 122.56
3.36-53.76 23.83 10.86
93.53-418.01 274.80 107.53

Available phosphorus

The available phosphorus content was medium
in major parts of the watershed (433 ha), but it
was low in 388 ha (Fig. 6). The low values are
due to low CEC, clay content and soil reaction.
The present findings are in line with those of
Bopathi and Sharma (2006) and Shiva Prasad et
al., (1998) who reported that majority of the
soils in Karnataka were medium in phosphorus
content.

Available potassium

The soils of the study area were found to be low
to high in available potassium with range of
93.53 to 418.01 kg ha® (Fig. 7). Around 24.31
per cent (213 ha) of the Santpur micro-
watershed area recorded high K values, while
62.96 per cent of the area (551 ha) had medium
and only 6.47 per cent of the area (57 ha) had
medium available potassium content.
Parashivamurthy (1988) and Shivaprasad et al.,
(1988) also reported medium to high K status in
black soils of Karnataka. It is observed that
many vertisols are able to maintain a sufficient
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or even high level of exchangeable K and can
provide a good supply of K to plants for many
years (Finck and Venkateswarlu, 1982).

From the study, it can be concluded that, soils
of Santpur micro-watershed of Bidar district, in
North Eastern Transitional Zone of Karnataka
are low in soil organic carbon content.
Available nitrogen and potassium were low to
high and available phosphorus was low to
medium in entire study area. Mapping of
nutrients by GIS techniques revealed that major
portion of the study area was deficient in
available N and P are important soil fertility
constraints indicating their immediate attention
for sustained crop production. The deficient
nutrient may be replenished to avoid the crops
suffering from their deficiency and for optimum
utilization of other nutrients.
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