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ABSTRACT

Background: The high yielding varieties and intensive cropping together with the shift towards the use of high NPK fertilizers has
caused the decline in the level of micronutrients in soils below normal at which productivity of crops cannot be sustained.
Methods: The GPS based104 soil samples were collected and analyzed for fertility status and nutrient indices in 2017-18.

Results: The pH and EC of soils of sugar factory varied from 7.78 to 8.73 and 0.17 to 1.33 dSm™, respectively. The organic carbon
and calcium carbonate content in soils also varied from 0.21 to 0.82%and 5.25 to 15.75%, respectively. The available nitrogen,
phosphorus and potassium content in soils were ranged from 137.90 to 310.40, 6.37 to 27.12, and 257.60 to 763.20 kg ha™
respectively. The soil fertility status recorded from very low to moderate in available nitrogen, from very low to moderately high
available phosphorus and high to very high available potassium. The available boron ranged from 0.05 to 0.40 mg kg*. The iron,
manganese, zinc and copper content ranged from 2.00 to 6.08, 1.22 to 3.87, 0.24 to 1.86 and 1.09 to 4.42 mg kg, respectively.
The soils of the sugar factory are sufficient in available copper.

Conclusion: The 69.23%, 2.88% and 65.38%samples were deficient in available iron, manganese and zinc, respectively. The soil
fertility status of sugar factory was assessed to be low in available nitrogen, medium in available phosphorus and high in available
potassium respectively.
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INTRODUCTION

Maharashtra is one of the most industrialized states in ~ The effluent coming out from the industry percolates

India. Many industries are situated all over Maharashtra.
The industries play an important role in the development
of the Indian economy and employment generation.
However, industrial development sometimes creates an
adverse effect on the human population, water, air, soil
and environment. Sugar industries play an important role
in the Indian economy. Although the sugar industry
creates ecological problems associated with it such as
water and soil pollution.
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through the subsoil and reaches the groundwater table
forming a contaminated pool. This contaminates the
natural groundwater quality, by the accumulation of Zn,
Cu, Pb and Cd in soils ™.

The life-supporting systems of a country and the socio-
economic development of its people depend on the soils.
More than ever before, renewed attention is being given
to soils due to rapidly declining land area for agriculture,
declining soil fertility and increasing soil degradation,
land use policies and irrational and imbalanced use of

[2]

inputs .. Thus soils of Maharashtra State are categorized

as poor in fertility and vary widely in genetic,

morphological, physical, chemical and biological

characteristics 1%,

The high vyielding varieties and intensive cropping
together with the shift towards the use of high NPK
fertilizer level of

have caused decline in the
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micronutrients in soils below normal at which
productivity of crops cannot be sustained. The deficiency
of micronutrients has become major constraint for the
productivity and sustainability of soils [*!.

The GPS is an advanced tool for studying site-specific
nutrient management that can be efficiently used for
monitoring soil fertility changes. The geo-referenced
nutrient status of soils in the jurisdiction of the sugar
factory, Kopargaon would be useful for advocating

balanced fertilization to crops &\,

MATERIALS AND METHODS

Place of the study- The present investigation entitled,
“Assessment of soil fertility status in the jurisdiction of
Kopargaonsugar factory, "at Karmaveer Shankarrao Kale
Sahakari Sakhar Karkhana Ltd., Kolpewadi, Kopargaon,
Tal. Kopargaon, Dist. Ahmednagar was carried out during
2017-2018.

The Karmaveer
Ltd.,

Kopargaon Tehshil. The Kopargaon Tehsil is located in
North of Ahmednagar District and West side of Nashik. It
is located between latitude (19°54'616”-19°51'734") and
longitudes (74°19°091”-74°22°998"). Soils of Karmaveer
Sahakari Sakhar Karkhana Ltd,
Kopargaon is derived from the igneous rocks viz. Basalt

Sakhar
in west of

Shankarrao Kale Sahakari

Karkhana Kopargaon is located

Shankarrao Kale
(Deccan trap) which is basic in nature containing mainly
feldspars, augite and small amount of titani ferrous
magnetite mineral. In the vesicular rocks the any of
daloidal cavities are filled with mineral like zeolite and
quartz. The climate is usually hot and potential evapo-
transpiration (PET) is far excess of the precipitation and
is classified as semi-arid tropical. Tehsil Kopargaon
experience a hot spell from the month of March and
May, with rains from June to September. The mean
annual maximum and minimum temperatures were
ranged from 32.9°C to 18.8°C. The annual rainfall of
Kolpewadi village is 517.8 mm.

Methodology- The GPS based soil
jurisdiction of Karmveer Shankarrao Kale Sahakari Sakhar
Karkhana Ltd., Dist.
collected by adopting the standard method of soil

samples from

Kopargaon, Ahmednagar were
sample collections. The following points were taken into
consideration while collecting the soil samples for their
fertility evaluation. Total 104 soil samples were collected
on GPS based. Record of surveyed fields, latitude, and
longitude were maintained. The data on crops and use of

fertilizers and manures were also recorded. The soil
samples from selected site were collected by using
wooden stick to avoid iron contamination. Some samples
(17) are selected for saturation paste analysis on their
physical appearance i.e. white crust on the soil surface,
waterlogged soil.
In the laboratory, the samples were air-dried and sieved
with a 2 mm screen, and subjected to physical and
chemical analyses standard  analytical
The soil (pH of 1:2.5) was
determined by potentiometric . Electrical conductivity
(EC) of soil
Conductometric .. Organic carbon was determined by

following
procedures. reaction

extract was determined using a

wet oxidation method Pl Calcium carbonate was
determined by Acid neutralization ©. Available N was
extracted with Alkaline permanganate "), available P was
extracted with 0.5 M NaHCO solution (8.5 pH) ® and
available K was determined by extraction of soil with
neutral normal ammonium acetate [“. For determination
of DTPA micronutrients (Fe, Mn, Zn and Cu), soils were
extracted with DTPA reagent ! and were determined
with the help of atomic absorption spectrophotometer.
Available B was determined by using Azomethin-H
method 1%,

RESULTS

The soil pH was determined and data obtained are
presented in Table 1. The pH of the soils was ranged
from 7.78 to 8.73 with mean of 8.29. Among the 104 soil
samples tested, 6.73%soils were slightly alkaline and the
remaining 93.27% of soils were moderately alkaline. The
highest soil pH (strongly alkaline) was 8.73
(19951'.734"N-74°19'.923" E) and the lowest (slight
alkaline) was 7.78 (19°53'.146"N-74°21".650" E). The data
electrical conductivity of soils is presented in Table 1. The
EC of soil samples collected were ranged from 0.17 to
1.33 dSm'! with the mean of 0.39 dSm™. The highest soil
EC was 1.33 dSm™(19°53’.538”N-74°21’.696"E) and the
lowest was 0.17 dSm™(19°53’.058N-74°20.211E). The
data in respect to organic carbon content in soils of the
jurisdiction of sugar factory are presented in Table 1. The
organic carbon content in soils was ranged from 0.21 to
0.82%with a mean of 0.50%. The organic carbon content
of soils was found low (23.07%), moderate (57.69%),
moderately high (17.30%) and high (1.9%), respectively.
The data on calcium carbonate status are presented in
Table 1.
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Table 1: Soil chemical properties

Particulars pH (1:2.5) EC (dSm™) Organic carbon (%) CaCOs; (%)
Mean 8.29 0.39 0.50 8.97
Range 7.78-8.73 0.17-1.33 0.21-0.82 5.25-15.75

Low (23.07 %) Medium (83.65%)
Slightly alkaline (6.73%) Normal (96.15%) Moderate (57.69 %) High (14.42%)
Category
Moderately high
Moderately alkaline (17.30 %) Harmful (0.96%)
Harmful (3.84%) .
(93.27%) High (1.9 %)
SD+ 0.17 0.19 0.13 1.86

The calcium carbonate content in soils of the Sugar
factory area was ranged from 5.25 to 15.75% with an
average of 8.97%. Among the 104 soil samples collected,
83.65% samples were found in medium category and
14.42%, in high category and 0.96% are harmful category
of calcium carbonate.

The soil available nitrogen of soils is presented in Table 2.
The available nitrogen in soils of Sugar Factory area was

ranged from 137.98 to 310.46 kg ha* with an average of
229.62 kg ha™. The data on soil available phosphorus
in Table 2. The available
phosphorus in soils was ranged from 6.37 to 27.12 kg ha-

status are presented
! with an average of 14.76 kg ha™. The data on available
potassium status in soils are presented in Table 2. The
available potassium in soils was ranged from 257.60 to
763.20 kg ha* with an average of 468.62 kg ha™.

Table 2: Soil available nitrogen, phosphorus and potassium status

Soil available nutrients (kg ha)

Particulars
N P K

Mean 229.62 14.76 468.62

Range 137.98-310.46 6.37-27.12 257.60-763.20
Very low (0.96%) Very low (0.96%) High (9.96%)
Low (44.23%)
Low (87.5%) Moderate (47.11%) Very High (90.38%)
Category Moderate (11.53%) Moderately high (7.69%)
SD+ 35.14 4.18 115.26

The data on soil available boron are presented in Table 3.
The available boron in soils ranged from 0.05 to 0.40 mg
kg with an average of 0.26 mg kg™. The critical limit of
boron in soil was 0.5 mg kg™

Table 3: Soil available boron status

Particular Available Boron(mg kg?)
Mean 0.26
Range 0.05-0.40
Category Deficient (100 %)
SD+ 0.07

The DTPA iron values of soils are presented in Table 4.
The available iron content in soils was ranged from 2.00
to 6.06 mg kg?! with an average of 4.17 mg kg. The
available manganese of soils is presented in Table 4. The
available manganese in soils was ranged from 1.22 to
3.87 mg kg with an average of 3.10 mg kg*. The critical
limit of available Mn in the soil is 2.0 mg kg*. The data on
the available zinc status of soils are presented in Table 4.
The available zinc in soils was ranged from 0.24 to 1.86
mg kg! with an average of 0.63 mg kg™. The critical limit
of Zn in the soil is 0.6 mg kg*. The values of soil available
copper are reported in Table 4.
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Table 4: DTPA micronutrients in soils

DTPA micronutrients (mg kg?)

Particular Fe Mn

Zn Cu
Mean 4.17 3.10 0.63 2.57
Range 2.00-6.06 1.22-3.87 0.24-1.86 1.09-4.42
Category Sufficient (30.76%) Sufficient (97.11%) Sufficient (34.62%) Sufficient
Deficient (69.23%) Deficient (2.88%) Deficient (65.38%) (100%)
SD+ 0.94 0.54 0.30 0.69

The available copper in soils was ranged from 1.09 to
4.42 mg kg! with an average value of 2.57 mg kg. The
critical limit of Cu in the soil is 0.2 mg k. Based on
Parker’s fertility index the available N, P and K status in
soil are categorized (Table 5) and it was observed that
the available nitrogen was 1.11 (low), phosphorus 1.54
(medium) and potassium 3.0 (high), respectively.

Table 5: Parker’s soil fertility status in the jurisdiction of
sugar factory

Available nutrients

Ratings
& N P K
Parker Index 1.11 1.54 3.00
Category Low Medium High

DISCUSSION

The moderately alkaline reactions of soil sample might
be due to deep to medium black soils formed from basic
parent material and being under irrigation longer time
may have induced salinity by excesses irrigation leads to
the alkaline condition 1%

The electric conductivity values of 104 samples out of
that 100 i.e. (96.15%) samples have normal EC which are
normal in total soluble salt content and suitable for
healthy plant growth, while 4 samples (3.84%) have
harmful EC that could affect the seed germination. The
cultivated area from the sugar factory is naturally sloppy
have a natural drain is a cause for observed 96.15% of
soils as normal soil for salt content but some places
water get stagnated due to poor drainage condition so it
increases soluble salt content of that soil 1223,

The highest Organic carbon was 0.82% (19°52’.758”N-
74°21’.701”E) and the lowest was 0.21% (19°54’.616”N-
74°22'.204"E) as presented in Table 1. The soils with
moderate to low organic carbon content might be due to

the content of soluble salts degrade the organic matter
[3,11,12,20].

The highest soil CaCOs was 15.75% (19°51’.734”N-
74°19°.923”E) and the lowest was 5.25% (19°53’.451"”N-
74°21°.791”E) as presented in Table 1. It was well
documented in the literature that calcareousness is
common in soils of arid and semi-arid climate particularly
in Vertisols (Black deep soils) due to precipitation of
carbonates and bicarbonates. A similar trend of CaCOs;
content was reported in soils of C Block, Central Campus,
M.P.K.V, Rahuri 1629,

The highest soil available status of nitrogen observed
was 310.46 kg ha? (19°51'.923"N-74°19'.091" E) and the
lowest was 137.98 kg ha (19°51'.734"N-74°19'.923" E)
as presented in Table 2. Soil samples collected were
categorized as very low (0.96%), low (87.50%) and
moderate (11.53%), which indicated the majority of soils,
are low in soil available nitrogen content. It was well
established that organic carbon has a positive correlation
with available nitrogen. The data reported on organic
carbon content and soil available nitrogen in study area
soils confirm the observations of organic carbon and soil
available nitrogen 2022,

The highest available phosphorus was 27.12 kg ha?
(19°53’.455”N-74°21’.756"E) and the lowest was 6.37 kg
ha (19°51’764”N-74°20°.130”E) as presented in Table2.
Among the 104 soil samples collected, 0.96%in very low,
44.23% in low, 46.15%in and7.69%in
moderately high categories was observed. The low status

moderate

of available phosphorus in 44.23% of soils might be due
to their alkaline condition and high content of CaCOs in
the soil which degrade the organic matter as well as
transform the phosphorus to tricalcium phosphate and
reduced the availability in soils [2%23-26],

The highest available potassium was 763.20 kg ha?
(19°54’.268”N-74°21'.010"E) and the lowest was 257.60
kg ha (19°52'.414"N-74°20'.918"E) as presented in table
2. Among the samples collected, 9.62% soils are high,

and 90.38% samples are in the very high category. In
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general, the available K status of soils were very high in
status, which could be attributed to the dissolution and
diffusion process of potassium from internal crystal
lattice of silicate clay minerals and might be due to also
high clay content and montmorillonite clay minerals in
soils 321271,

The soil available boron was numerically higher 0.40 mg
kg™ (19°53'.455"N-74°21'.756"E) and the lowest was 0.05
mg kg?! (19°54'.585"N-74°22'.012"E) as presented in
table 3. In general, the available boron status in soils
were 100% soil samples deficient in status, which might
be due to the presence of a higher amount of CaCOs in
the soils 7],

The highest available iron content was 6.06 mg kg
1(17°45’.984”N-74°50’.208”E) and the lowest was 2.00
mg kgt (17°46’.837”N-74°50’.159”E) as presented in
table 4. The critical limit of iron in soil was 4.5 mg kg . In
general, the available Fe content in soils was sufficient
(30.76%). This deficiency might be due to excess CaCOs;
content and alkaline pH of soil [>2831,

The highest available manganese was 3.87 mg kg*
(17°47’.009”N-74°50’.099”E) and the lowest 1.22 mg kg™
(17°47°.615”-74°50’.408”E) presented in Table 4. The
(97.11%) soil samples were sufficient while only 2.88% of
soil samples were deficient in available manganese
based on the critical limit. The sufficiency of available Mn
in soils might be due to moderate organic matter
content and also due to a sufficient amount of
carbonates and bicarbonates (13233],

The highest available zinc was 1.86 mg kg™ (17°47.009N-
74°50.099E) and the lowest was 0.24 mg kg*
(17°44.043N-74°49.988E) presented in Table 4. The
65.38% soil samples were in the deficient category and
34.62% soil sample were sufficient category, as the
critical limit of available zinc is 0.6 mg kg™. Most of the
soils found deficient in available Zn is might be due to
intensive cultivation and deep black soils are deficient in
Zinc. The farmer in this region did not apply zinc and less
amount of organic manure application 22834,

The highest available copper was 4.42 mg kg?
(17°47.601N-74°50.077E) and the lowest was 1.09 mg kg
1(17°46.381N-74°51.307E) presented in Table 4. All the
104 soil samples collected from the jurisdiction of sugar
factory were 100% sufficient in available copper, as the
critical limit of available copper is 0.2 mg kg. This might
be because of the addition of organic matter through

trash management and the use of copper-containing
pesticides [353¢],

CONCLUSIONS

The soils in the jurisdiction of sugar factory were
moderately alkaline in reaction. The micronutrients viz.,
B, Fe, Mn and Zn were deficient to the extent of 100,
69.23, 2.88 and 65.38%, respectively. The Parker's soil
fertility index in the jurisdiction of sugar factory was low
in available N (1.11), medium in available P (1.54) and
high in available K (3.00).

The application of fertilizers should be as per soil test.
The jurisdiction of sugar factory needs to increase the
nitrogenous fertilizers dose by 50 per cent as per
recommended dose of fertilizer. It is also advocated to
apply the micronutrients viz., B, Fe, Mn and Zn with FYM.
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