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Abstract

Agriculture is an important and significant sector in all the countries. Soil serves
as a natural medium for the growth of the plants. Agricultural soil should be periodically
tested for the improvement of crops. Soil physicochemical properties indicates the soil
nutrient content and characteristics. The physicochemical parameters and heavy metal
contamination in different agricultural soils of Coimbatore were analyzed. Soil samples
were collected at the depth of 15 cm from five agricultural field. Soil samples were
analyzed for physicochemical parameters and heavy metal contamination in the
laboratory using standard protocols. Different agricultural soil samples were analyzed for
parameters like pH, electrical conductivity (EC), TDS and salinity. Macronutrients
nitrogen, phosphorus and potassium were estimated. Micronutrients like sodium and
potassium also estimated for all the samples. Heavy metals like nickel, cadmium, lead,
zinc, copper and manganese were estimated to check contamination status. The results
stated that, all the soil samples were acidic in nature. Paddy cultivated soil was slightly
alkaline in nature. All the soil samples were non-saline. Micro and macro nutrients were
present in optimum level in all the soil samples. Heavy metals were present within their
threshold limit and permissible limit. The study concluded that soil physicochemical
parameters and heavy metal concentrations varied in five agricultural soils. Soils are good
in their physicochemical parameters. This study indicates the quality of agricultural soil
and it is useful to farmers regarding the nutritional and contamination status.
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Introduction:

Soil is the thin layer of earth’s crust. Genetic and environmental factors
influences the unconsolidated mineral matter which are present in soil [1]. In nature, soil
is one of the valuable and important resource. Solar radiation is the main sources of soil
temperature.Soil temperature alters decomposition of organic matter and also
mineralization of different organic matter in soil. Ideal soil temperature is 18-24°C. Soil is
considered as the most significant ecological factor. Plants depends on this ecological
factor for their nutrients, water and mineral supply [2]. The capacity of soil to supply
mineral nutrients based on the analysis of physicochemical parameters [3]. Soil
macronutrients and sulfur controls the soil fertility and yield of crops [4].

Agriculture is the backbone of many countries. Soil quality determines the yield
of agricultural production. Soil quality depends on physicochemical parameters and
nutrient content [5]. Soil parameters express the quality of soil. Soil pH influences the
available nutrient balance in
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soil. Electrical conductivity of the soil serve as a measurement of soluble
nutrients and it is correlated with the mineralization of organic matter in soil [6, 7].

In the environment, soil is polluted in number of ways. To preserve soil fertility
and increase crop productivity, there is an urgency in controlling the soil pollution.
Application of pesticide, sewage sludge amendment and other human activities leads to
the exposure of terrestrial environment to hazardous substance [8]. In agricultural
ecosystems, soil is the most important basic natural resource. Soil supports agricultural
production systems [9]. In these ecosystems agricultural productivity depends on their
physicochemical and biological characteristics [10, 11]. Environmental variations cause
changes in soil parameters [12].

Anthropogenic activities like mining, changes in the use of soils and the use of
agrochemicals in conventional agriculture have some impact on soil. They have altered
physicochemical properties of soil, decreases in edaphic populations and increases in
concentrations of some pollutants [13]. Agricultural production systems are a source of
pollutants. Physicochemical characteristics of the soil facilitate pollutants transfer through
soil-plant, soil-groundwater and surface-soil water [14].

Heavy metals and pesticides are the pollutants in agricultural soils [15]. Naturally
heavy metals are present in small quantities or traces in the Earth’s crust, soils and plants.

The natural concentrations of heavy metals can be affected by the implementation of
chemical fertilizers and pesticides, manures and conventional solid waste compost [16,
17]. In edaphic systems, use of synthetic products such as fertilizers and pesticides are an
important source of pollutants [18, 19].

Heavy metals and metalloids contaminate the soil by the emission from the
industrial areas, mine tailings, high metal wastes disposal, leaded gasoline and paints,
application of fertilizers to agricultural areas, animal manure, sewage sludge, application
of pesticides, wastewater irrigation, coal combustion residues, spillage of petrochemicals
and atmospheric deposition [20, 21]. Soil analysis is the only way to determine the
physicochemical parameters and available nutrients in soil. Through soil testing only we
can suggest specific fertilizer recommendations to the farmers.

Materials and methods:
Sample Collection:

The field was divided into different agriculture homogenous units based on the
visual observation. The surface litter and waste was removed at the sampling spot. The
auger was driven to plough depth of 15 cm and draw the soil sample. Each soil sample
was collected from each sampling unit and placed in polythene bags. The total soil
samples collected from five different agriculture lands, and they were named as soil
sample A, B, C, D, and E respectively.

Details of collected soil samples and study area:

Solanum melongena L.
Ablemoschus esculentus L. Moench
Oryza sativa L.

Curcuma longa L.

Zea mays L.

ANANENENEN

The soil samples Zea mays L. and Curcuma longa L. were collected from
Thondamuthur and Oryza sativa L., Ablemoschus esculentus L. Moench, Solanum
melongena L. collected from Boluvampatti, Coimbatore District.

Results and Discussion:

Physicochemical characteristics of agricultural soils:
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Soil temperature was 12.11°C, moisture was 8.1. Soil pH optimum range
is 5.8 to 6.5 the observed value of pH was (6.87). EC was (79.7). The soil was non-saline.
TDS was (51.9 ppm), and salinity was (60.3 ppm). The estimated nitrogen value was (134
kg ha™ the phosphorus value was (26 kg ha™') and potassium value was (311kg ha™). The
nitrogen value was within the optimum level (75-300 kg ha™). But phosphorus was below
the optimum level (30-224 kg ha). Potassium was present in higher amounts (0-80 kg ha
1 [22]. The observed sodium value was (36.9 ppm), for calcium (90.5 ppm).

Soil temperature was 10.6°C, moisture was 8.5. Soil pH optimum range is 6-6.8
(ICAR- CCARI). The observed value of pH was (6.79). EC was (81.1), TDS was (53.5
ppm), and salinity was (61.6 ppm). The estimated nitrogen value was (116 kg ha™ the
phosphorus value was (16 kg ha™) and potassium value was (194 kg ha™). The nitrogen
value was just above the optimum level (100 kg). But phosphorus was below the optimum
level (60 kg). Potassium was present in higher amounts (50 kg). The observed sodium
value was (36.6 ppm), for calcium (56.1 ppm).

Soil temperature was 7.7°C, moisture was 28. Paddy grown well in acidic soil
ranges from (6.0 — 7.0), because microbial activity was higher in this acidic soil. pH was
observed as 7.3. Nitrogen and phosphorus were more available in this soil [23]. The soil EC
was (83.0),TDS was (54.5 ppm),and salinity was (62.5 ppm). The prescribed value of
available phosphorus is > 30 kg/ha. Phosphorus in the soil sample was 26 kg/ha.
Phosphorus content was normal or optimum in paddy soil. Available potassium in soil was
311 kg/ha. The permissible limit of potassium in paddy soil is > 305 kg/ha is better for
cultivation of paddy. Potassium value was slightly higher in soil samples. The observed
sodium value was (36.9 ppm), for calcium (90.5 ppm).

Soil temperature was 9.01°C, moisture was 13. Soil pH optimum range is 5.8 and
6.5 the observed value of pH was (7.23). EC was (83.8), TDS was (056.7 ppm), and
salinity was (066.2 ppm). The estimated nitrogen value was (170 kg ha™' the phosphorus
value was (18 kg ha™) and potassium value was (240 kg ha™). The nitrogen value was within
the optimum level (75-300 kg ha™). But phosphorus was below the optimum level (30-224
kg ha®). Potassium was present in higher amounts (0-80 kg ha™). The observed sodium
value was (36.9 ppm), for calcium (92.7) ppm.

Soil temperature was 6.90°C, moisture was 14.7. Soil pH optimum range is 5.8
and 6.5 the observed value of pH was (6.74). EC was (094.7), TDS was (051.9 ppm), and
salinity was (071.4 ppm). The estimated nitrogen value was (124 kg ha™' the phosphorus
value was (9 kg ha™) and potassium value was (117kg ha™). The nitrogen value was
within the optimum level (75-300 kg ha™). But phosphorus was below the optimum level
(30-224 kg ha™). Potassium was present in higher amounts (0-80 kg ha™). The observed
sodium value was (36.9 ppm), for calcium (88.8 ppm).

Soil temperature is mainly affected by variations in air temperature and solar
radiation [24]. Soil temperature determined by the amount of radiation received by the
soil. Soil temperature influences the biological processes such as seed germination,
seedling emergence, plant root growth and availability of nutrients in soil [25].

Heavy metals in agricultural soils

In brinjal cultivated soil nickel, cadmium, lead, zinc, copper and manganese
concentration was estimated as 3.01 mg kg, 0.25 mg kg™, 35.06 mg kg, 3.81 mg kg™,
10.18 mg kg, and 3.89 mg kg™ respectively. In okra cultivated soil nickel, cadmium,
lead, zinc, copper and manganese concentration was estimated as 4.22 mg kg™, 0.22 mg
kg™, 42.21mg kg™, 2.87 mg kg, 8.91 mg kg™, and 3.84 mg kg™ respectively. In paddy
cultivated soil nickel, cadmium, lead, zinc, copper and manganese concentration was
estimated as 2.85 mg kg™, 0.21 mg kg™, 45.80 mg kg, 3.02 mg kg™, 14.22 mg kg™, and
3.25 mg kg™ respectively. In turmeric cultivated soil nickel, cadmium, lead, zinc, copper
and manganese concentration was estimated as 3.83 mg kg™, 0.14 mg kg™, 47.60 mg kg™,
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3.12 mg kg, 14.95 mg kg™, and 2.25 mg kg™ respectively. In corn cultivated soil nickel,
cadmium, lead, zinc, copper and manganese concentration was estimated as 3.84 mg kg™,
0.12 mg kg?, 48.80 mg kg™, 2.94 mg kg™, 12.70 mg kg, and 2.70 mg kg™ respectively
[26].

Conclusion:

All the agricultural soils have nearly ideal soil temperature and moisture. They
were good in their physicochemical parameters and nutrient content. Four agricultural
soils were acidic in nature and paddy soil is slightly alkaline in nature. They are non-
saline. Nutrient content was present in appropriate level in all the soil samples. In heavy
metals, lead was present in higher amount and cadmium was present in lower amount in
all the agricultural soils. Sodium level was low in all the agricultural soil samples and
calcium level was very low in all the agricultural soil samples. So all the agricultural soils
are good for agricultural production and they are not contaminated with heavy metals. But
farmers should concentrate on the sources of accumulation of lead in their soils. In future
it will become more available in agricultural soils. So farmers should take necessary
action to check the accumulation of lead in agricultural soils.
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