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Abstract:

The existence of nutrientsin soils and its balance determine the growth of plants.
Fertility of soilsis determined by various macro and micro nutrients available in
the soil.In view of this the present study aims to analyse the fertility level of the soil
with the help of N. P. & K. and to recommend essential nutrients wherever
necessary in Panchganga Basin of south Maharashtra. The Panchganga Basin, a
well watered and agriculturally devel oped region covers 45752.2 sq.km area and
supports 26, 11,547 (2.6 percent of state) population. Theindex valuesof N, P & K
are collected from government soil survey and soil testing Laboratory, Kolhapur at
village level. Theseindex valuesof N. P. & K. are grouped into six categories and
tahsil wise areas in percentage in concern category are computed and shown in
tabular form. To recognised the fertility level of the soils compositeindex is
computed with the help of NPK values and is grouped into five

categories. Smultaneoudy village levd fertility is shown with the help of
choropleth maps prepared by usng ARC-GI S software. Deficiency and sufficiency
of soil nutrients are identified and specific nutrients are recommended wherever
necessary. The analysis reveals that there islarge variation in the distribution of
macronutrients of the soil. It isobserved that most of the areas of the study region
arefertilein nature. Low and very low fertility of soil is noted in some pockets
only. The physiography, climate and agricultural activities have greatly influenced
the nutrients status of soil. Specific fertilizers and addition of organic matters are
recommended for nutrients deficient areas which will help to keep the balance of
nutrients and to restore the fertility of soils. Moreover, it is observed during the
fieldwork that the anthropogenic influences are degrading the soilsin the region
which needs further investigations.
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INTRODUCTION:

The development of agricultural activities is realy healthy in the areas of high
fertile soil. The fertility of the soil is largeiypfluenced by the Physiography,
climate and agricultural activities. But with inaseng population pressure, low
fertile areas are also utilized for agriculture amdet maximum production
overexploitation of productive land creates seriprablem of lowering the
fertility status of soil and it leads to deteriooat of soil. The deficiency of
nutrients directly affects on the growth of cropsl @rop response become poor.
Hence it is necessary to assess the fertility statsoil with the consideration of
available nutrients in soils and to recommend pexiic nutrients for the proper
management of soil.

OBJECTIVE:

The present study aims to analyse the fertilitgl@f the soil with the help of N.
P. & K. status of the soils and to recommend egdanitrients in specific areas of
Panchganga Basin.

STUDY REGION:

The selected region for the present investigasdhe '‘Panchganga Basin' of south
Maharashtra state comprising seven tahsils of Kulhdistrict namely
Shahuwadi, Panhala, Gagan-Bawada, Karveer, Hatgmak Shirol (Fig. 1). The
triangular tract region lies between’18" and 17 11" north latitude, and 731"
and 724 42" east longitudes. It covers about 45752.2safen and supports 26,
11,547 (2.6 % of state) population. The river Pgaciga is well- watered and
agriculturally developed part of the state (Shirl#3). This region is
topographically complex, having river valley floptiins to the east and hilly
ranges to the west. Climatically this region hatezsperate climate. The region
located in rain shadow zone of Western Ghats reseavdecreasing amount of
rainfall from the west (6000mm) to east (500mm).

DATABASE AND METHODOLOGY::

Villegalize index data of macronutrients in sogaused for the present
investigation, which is collected from governmeuit survey and soil testing
Laboratory, Kolhapur. These index values of N&K. are grouped into six
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categories such as VL, L, M, MH, H & VH and tahsike areas in percentages in
concern category are computed and shown in tabadax. For the assessment
fertility level of the soils the composite indexdPK has computed and it
categorized into five groups such as VL, L, M, H/&. Simultaneously village
wise level of N. P. K. and status of fertility anelicated through choropleth maps
using ARC-GIS software. With the identificationagficiency and sufficiency of
soil nutrients specific nutrients are recommendedper requirement of soil from
slight to strong and tahsil wise nutrients requizeglas are shown in tabular form.

SOIL TYPES:

The soils in the region are originated mainly froeccan Trap. The soils in the
valleys are mixed in character, varying in colamsri brownish to radish. The
eastern portion, due to its undulating nature, eligoils are formed in the low
lying parts while ridges are covered by shallowss@&oil of the study region can
divided in five types.
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Panchganga Basin: Physio-Chemical Characteristics of Soils

Sr. Particulars. L aterite Courseshallow | Medium and
No. ' & Brown. deep black.
Local names. Tambadi Mat Halki kali Mati Madhyam or
Bhari kali
> |colour Red to brownish Reddish brown Gray to deep
red. black.
3. [Depth 1M 1-1.5M 1.5-25M
4. |Drainage Good. Excellent. Moderate to Lless
5. |Topography Undulating. Undulating. More or l#at
6. |Erosion High Moderate Slight
7. |Sand. (%) 35-40 45-50 10-15
8. [Silt (%) 25-30 20-25 30-40
9. [Clay ( %) 25-35 20-25 35-50
10. (';/ime (CaCo3) ( Nil. 1-3 1-5
0)
11. (pH 4.50 - 6.50 6.50 - 7.50 7.50 - 8.50

Sour ce: http://kolhapur .nic.in/Kolhapur Gazetteer/phy situation.htm

Laterite Soils found mainly in western hilly tracks of heavy raitf This soll
is red to brownish red in color because of high icontent. This is useful for
paddy crops, millets, rice and plantation of fruRadish Brown Soilsis fertile
with excellent granular structured this soils maitkérived from traps fond in
sloppy land of study region. This soil shares 3@« @rea and is useful for
growing crops like rice, jowar, groundnut, sugaecand vegetables. The
undulating uplands, foothills and sloppy areascareered with residualour se
shallow soils. Comprising about 22.10 % area this is usefuttercultivation of
groundnuts, jowar, pulses, and sugarcane.

Table?2

Panchganga Basin: Soilstypes (Area in %)
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Sr. | Tahsils Laterite | Radish Course | Medium | Deep

No. Brown Shallow | Black Black
1 | Shahuwadi 3.92 92.47 1.16 1.25 1.20
2 | Panhala 7.13 51.54 25.94 15.39 0.00
3 | Gagan Bawada 88.64 9.22 2.14 0.00 0.0p
4 | Radhanagri 21.25 57.30 21.25 0.2( 0.00
5 | Karveer 1.30 6.80 39.04 36.06 16.80
6 | Hatkanangle 0.00 0.00 45.82 28.56 25.62
7 | Shirol 0.00 0.00 0.00 47.33 52.67

Region 13.41 30.77 22.10 19.65 14.07

Sour ce: Based on Government Soil Survey and Soil testing Laboratory, Kolhapur.

Medium Black Soils: It is developed on middle part of the study recaod
nearer to river. This soil is useful for paddy, @wggne soyabean and vegetable
cultivation. It covers about 19.65 % of total gexgrical areaDeep Black
Soils has been formed from deposition of eroded magenmlstly found on eastern
plain topography. It has high proportion of claylamganic matter. This is useful
for jowar, groundnuts, pulses, cotton, wheat, stmyae, and soyabean. It shares
only 14 % area.

NPK STATUS:

1. Nitrogen (N): Nitrogen is the most critical element in plant gtbWDonahue
et. al, 1958). It materialised in soils from nitevgfixation, microbial activity and
addition through manures and fertilizers. It iseegml constituent of proteins and
chlorophyll and present in many other compoundgreat physiological
importance in plant metabolism such as nucleotipglessphatides, alkaloids,
enzymes, hormones, vitamins etc (Sabale, 200crkéases protein content,
improve quality and produces rapid early growtiplaht.

Table3

Panchganga Basin: Nitrogen (N) Cotenant in Soil Tahsl wise (Area in %)

Sr. Tahsils Categories

No.

VL L M MH H VH
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Below 0.75- 1.25- 1.75- 2.25- Above
0.75 1.25 1.75 2.25 2.75 2.75

Gagan
1 |Bawada 0.00 0.00 7.89] 42.11| 36.84| 13.16
2 Hatkangale 0.0 16.98| 62.26| 18.87 1.89 0.00
3 Karveer 0.00 4.67 15.89| 38.32|] 34.58 6.54
4 | Panhala 0.0p 12.26| 29.25| 4151 16.98 0.00
5 Radhanagri 2.1/ 95.65 2.17 0.00 0.00 0.00
6 | Shahuwadi 280 841 31.78] 33.64| 18.69 4.67
7 | Shirol 4.29 6.38| 72.34| 14.89 2.13 0.00

Region 1.27 23.09 28.00 28.00 16.55 3.09

Source: Compiled & computed by the researchers.

In the Panchganga basin, about three fourth aredsaaing good status of
nitrogen content. It includes having moderate (@8} moderately high (28.00%)
and high (16.66%), status of Nitrogen. Only 24.3&%a has deficiency of the
nitrogen. It consist barren and sloppy land of Rexdtgri, Panhala, and Shahuwadi
tahsils and saline patches from Hatkanangle anwIShhsils (Table 3). The
Gagan Bawada, Panhala and Shahuwadi have weltddraseas which help to
enrich nitrogen content in soil (Fig. 2.A). The Radagri tahsil has also lot of
forested area but nitrogen in these soils is lehohg with the flowing water.
Karveer, Hatkanangle and Shirol tahsils have walletbped flood plains due to
which these tahsils have satisfactory amount obgén content except saline
areas.
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2. Phosphorus (P): It performs significant functions in energy tramrshations
and metabolic processes of plant. It is closelgtesl to cell division an
development. It helps the root development and tdrpgives rapid and vigorot
start to plant, strengthen straw arecreases loading tendency and improve:
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quality of crops. It is produced in soils from gpbate fixation and phosphate
released during organic matter decomposition irsthks.

The table no. 4 reveals that most of tlkashave Phosphorus deficiency in

Panchganga basin. Out of total area 43.63% arfaairgy acute problem of
Phosphorus deficiency and 15.82% of areas has miedgroblem of Phosphorus

deficiency (Table 4). Aggregate 59.45 % areas, eaore than half of total areas

of the region is facing problem of Phosphorus deficy.

Table4

Panchganga Basin: Phosphorus (P) Content in Soil Tahsil wise (Area in %)

S Categories
No. |Tahsls VL L M MH H VH
Below 0.75- 1.25- 1.75- 2.25- | Above
0.75 1.25 1.75 2.25 2.75 2.75
Gagan
1 |Bawada 2.63 18.42| 23.68] 34.21| 13.16 7.89
2 Hatkangalg 28.30f 30.19 0.00f 32.08 9.43 0.00
3 Karveer 8.41 23.36] 20.56| 21.50| 23.36 2.80
4 Panhala 14.1p 31.13| 16.98] 15.09 20.75 1.89
5 Radhanagn 38.04| 27.17 9.78| 23.91 1.09 0.00
6 Shahuwad 1496 20.56| 17.76] 23.36 18.69 4.67
7 Shirol 21.28§ 23.40| 21.28| 21.28 8.51 4.26
Region 18.36 25.27 15.82 22.91 14.91 2.73

Source: Compiled & computed by the researchers.

The distribution of phosphorus nutrgemt soils are seen in scattered
manner (Fig. 2.B). Drainage network, slope, flotarp distance from river,
vegetation, cropping pattern are the factors dffgain concentration and
existence of phosphorus nutrients in soils.




Indian Streams Research Journal
Vol - I, ISSUE -V [ June 2011 ] : Geography ISSN:-2230-7850

3. Potassium (K): Potassium also plays an important role in the reasnice of
cellular organization by regulating the permeapitif cellular membranes and
keeping the protoplasm in a proper degree of hiardtty stabilizing the
emulsions of highly colloidal particles (De & Sarkd993). It also helps to vigor
and disease resistance to plant, regulate wateltcmnwithin the plant cells,
helps to formation of proteins and chlorophyll,regse plumpness of grains and
seeds and counteracts of excess nitrogen.

Table5

Panchganga Basin : Potassum (K) Content in Soil Tahsil wise (Area in %)

S Categories

No. |Tahsils VL L M MH H VH

Below | 0.75- 1.25- 1.75- 2.25- | Above
0.75 1.25 1.75 2.25 2.75 2.75

Gagan
1 |Bawada 0.00 5.26 2.63| 18.42| 34.21] 39.47
2 | Hatkangale 7.55| 13.21] 13.21f 15.09] 22.64] 28.30
3 | Karveer 280 5.61 4.67 6.54| 29.91] 50.47
4 | Panhala 1.8 5.66| 12.26 7.55| 31.13] 41.51
5 | Radhanagni  8.70 9.78| 11.96| 15.22| 31.52| 22.83
6 | Shahuwad 1.8f 6.54| 16.82 8.41| 21.50| 44.86
7 | Shirol 4.26 6.38 8.51| 19.15| 34.04] 27.66

Region 3.82 7.27 10.73 11.27 28.73 38.18

Source: Compiled & computed by the researchers.

The analysis reveals that most of tleasin Panchganga basin have
moderately high, high and very high potassium dairg soils (Table 5). Out of
total region 78.18 % area
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has potassium rich soils and only 11.09 % areas patassium deficienc Part
of Hatkanangle (20.76%), Radhanagri (18.48%), $(1@.64%), Shahuwa
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(8.41%) & Karveer (8.41%) tahsils fall in below thderate level (Fig. 3.A). In
all the tahsil 70 to 90 percent areas have abowdenately high level of the
potassium content in soils.

FERTILITY STATUS:

With the help of composite index of the village @fertility index data, the
fertility level of the villages is determined byaskifying data into five groups. The
figure no. 3.B indicates level of soll fertility aillage level.

1. VeryLow fertileareas: Out ofthe total region only 2.36 % area belongs to
this category. It includes Radhanagri (5.43 Bi@tkanangle (3.77 %), Shirol
(2.13 %), Panhala (1.89%), Shahuwadi (1.87%) aséer (0.93%) tahsils. The
hilly barren lands of Radhanagri, Shahuwadi, Panlaid some part of Karveer
and lowlands which are saline and waterlogged itkdtengle and Shirol tahsil
fall in this category. It is a negligible area asnpare area as to total geographical
area.

2. Low fertileareas: The low fertile region covers 18.18 % of the total
regional areas. It includes Hatkangale (28.30%dlhaaagri (25.00 %), Shahuwadi
(21.50 %), Shirol (17.02 %), Panhala (15.09 %) Mear (11.21 %) and Gagan
Bawada (7.89 %) tahsils. The hilly and sloppy lawith immature soils in high
drainage density and high rainfall areas of Radian&hahuwadi, Panhala, and
some part of Karveer belongs to this category. Sdime and waterlogged and
overexploited areas in Hatkanangle and Shirol k&lasie low soil fertility.

3. Moderatefertile areas. Most of the areas in the region (43.45%) fall ia th
moderate soil fertility zone. It includes Gagan Baa (55.26%), Shirol (53.19%),
Radhanagri (50.00%), Panhala (44.34%), Hatkanddl®1%), Karveer (39.25%)
and Shahuwadi (33.64%) tahsils. The common aguialltand derived in this
category and it receives average agricultural prodo.

4, High fertile areas: Next to the moderate fertile soil area, high fersbil
area in the region covers 30.00% area. It exigtamweer (40.19%), Shahuwadi
(34.58%), Gagan Bawada (31.58%), Panhala (29.25bktol (25.53%),
Hatkangale (22.64%) and Radhanagri (19.57%), w&Hhsik relatively high fertile
and well supported for agriculture.

5.  VeyHigh fertileareas: Very insignificant (6.00%) area belongs to this
category. It is found in Panhala (9.43%), Karvé&e41%), Shahuwadi (8.41%),
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Gagan Bawada (5.26%), Hatkanangle (3.77%) and ISRi13%) tahsils. It is
highly suitable for crop production and agricullidavelopment because of well
Crop response.

NUTRIENTSRECOMMENDATIONS:

In view of the above analysis the nutrients aremanended for the betterment of
soil status. With consideration of the existingriautts, moderate high level of
nutrients is selected as an ideal nutrients |d¥eficiency of the particular
nutrients and its acuteness determines the regeireaf nutrients. As per the
requirement, the soil nutrients are recommendet|€Ta).

Table6

Indexing for Nutrient Recommendations

N.R. N.R. N.R. I deal
Nutrients VL L M MH

< 075 | .. 125 . 1.75-
I ndex 075 | Srong | y o5 | High |7y o0 | Slight | %5 o
Organic

< 0.21- | 04- |0.41-| 02- | 0.61- | .
gz)rbon ©OC) 920| <%6 | 040 | 06 |060| 04 | 080 |SAlistactory
Potassium (P) ] 31- ] .
(Kg/H) <15| <50 | 16-30 | 35-50 50 15-35 | 51-65 | Satisfactory
Phosphorus 121- | 120- | 181-| 60- 241- :
K) (KgiH) | <20 <1801 ‘180 | 180 | 240 | 120 | 300 |SAtisfactory

Sour ce: Recommended by the researchers on the basis of “Government soil survey
and soil testing Laboratory, Kolhapur”

Based on table no. 6 tahsil wise nutrients aremecended in table no. 7 for the
nutrients balance and soil management in Panchdzagia.
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Table7

Tahsil wise areas of recommended soil nutrients (Area in %)

R Nutrient . Parameter Gagan Hatkangale | Karveer | Panhala | Radhanagri | S
ecommendation Bawada
Strong (%) 0.00 0.00 0.00 0.00 2.17
High (%) 0.00 16.98 4.67 12.26 95.65
N Slight (%)
7.89 62.26 15.89 29.25 2.17
Strong (Kg/H) 2.63 28.30 8.41 14.1% 38.04
High (Kg/H) 18.42 30.19 23.36 31.13 27.17
P Slight (Kg/H)
23.68 0.00 20.56 16.98 9.78
Strong (Kg/H) 0.00 7.55 2.80 1.89 8.70
High (Kg/H) 5.26 13.21 5.61 5.66 9.78
K Slight (Kg/H)
2.63 13.21 4.67 12.26 11.96

Sour ce: Compiled & computed by the researchers.

CONCLUSION:

The soils in the region are originated from Decirap; however it varies spatially.
The western hilly and woody part with heavy raihigilcorers shallow and
medium black soils with brownish colour are wekited; whereas eastern dry
part with uncertain rainfall is covered with meditmndeep black soils. So far
fertility status is concerned most of the areadentde in nature in Panchganga
basin. There are few areas as compression feréésalerived in very low and low
fertile category. Physiographic nature of the ragmimate and agricultural
activities greatly affects on the nutrients avaligbin the region. Slope, forested
areas, cropping pattern and fertilizers used fop€mlso determined the fertility
status of soils. The macronutrients are distributed the scattered forms. The
nutrients deficient areas needs to use specifitiZers and addition of organic
matter. Its amount is depending upon requiremé&is. nutrient containing soll
needs high nutrients. Thus the increasing acuterfdbe nutrient deficiency,
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increases nutrients recommendations from sligbtrting. Tahsil wise nutrients
recommendations are varied due to the variatiaxsting nutrients. To keep the
balance of nutrients and manage fertility of sthis recommended nutrients need
be applied on priority basis. Further the soil degtion in lower reaches of
Panchganga basin is emerging fastly which needsdiumicro level investigation.
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