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Abstract

Soil is a complex organization being made up of some six constituents’ namely inorganic matter, organic matter, soil organisms, soil
moisture, and soil solution and soil air. Roughly, the soil contains 50-60% mineral matter, 25-35% water, 15-25% air and little percentage
of organic matter. We found that Soil pH was acidic to neutral in winter and rainy season. Soil was acidic in summer season.
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Introduction

Soil is a complex organization being made up of some six
constituents’ namely inorganic matter, organic matter, soil
organisms, soil moisture, and soil solution and soil air. Roughly,
the soil contains 50-60% mineral matter, 25-35% water, 15-25%
air and little percentage of organic matter (Chatwal, et al., 2005)
(11, Soil is a highly complex biological system that is influenced
by correlated physical-chemical and environmental parameters,
and it presents a varied habitat for a diverse range of soil
microorganisms (Pietramellara, et al., 2002; Campos, et al.,
2012) B7: 91, The soil quality analysis includes an analysis of
parameters and processes which effects on soil to operate
efficiently as a component of a sound ecosystem (Smita, et al.,
2015) 81 Lal, (1996) 2°1 and Shepherd, et al., (2000) [42
examined that land use changes in tropical ecosystems could
cause significant modifications in soil properties. Heavy metal
contamination of soil due to various anthropogenic activities has
become a major cause of concern throughout the world. Although
metals such as Cr, Cu and Co etc. are essential for plant
metabolism, but at levels exceeding food and fodder safety levels,
they pose sever health risk (Katnoria, et al., 2011; Wang, et al.,
2012) 123,51, Heavy metal contents of soils are dependent on the
soil physico-chemical properties, cropping practices, availability
and species of metal in soil, solubility of metals in soil and type
of plant (Sinha, et al, 2006; Dheri, et al., 2007) [ 15, Human
activities through industrial, agricultural, traffic, domestic,
mining and other anthropogenic processes have contributed to
elevated and toxic levels of these metals when compared to those
contributed from geogenic or lithological processes (Pam, et al.,
2013) 381, Severe deterioration in land use type of soil quality may
lead to a permanent degradation of land productivity (Kang,
1986: Nardi, et al., 1996: Islam, 2000) 2231171, |and use pattern
plays a vital role in governing the nutrient dynamics and fertility
of soils (Venkatesh, et al., 2003).

Materials and methods

Experimental site

The experiments were conducted in Uttarakhand i.e. Haridwar
and Roorkee for two years (2018-2020) from three land use sites
1. Industrial area 2. Agricultural area 3. Natural Forest area

Sampling period

Samples will be collected at different time intervals from
different land use areas of Roorkee and Haridwar for consecutive
years 2017-2018 & 2018-19.

Sampling frequency

First sample of soil and groundwater will be collected in the
month of February, second sample of soil will be collected in the
month of June, third sample of the soil will be collected in the
month of October and the fourth sample in the month of February
from different sites of Roorkee and Haridwar for one year (2018-
2019).

Collection of soil samples
The soil samples will be collected at depth 0-15cm, using screw-

auger. 21 points subsamples will be taken randomly from each
site and mixed thoroughly to form composite samples (approx.
3Kkg soil) each. The soils will be put into plastic bags, labeled and
immediately transported to the laboratory for analysis (Subra,
2001; Okonkwo, 2010) 81, Each soil sample was divided into two
parts; the first part was sent to be analyzed for soil physical and
chemical properties. The second part of the soil sample was
isolated to obtain pure soil bacterial and fungal cultures at the
Environmental laboratory of College of Forestry, SHUATS,
Prayagraj.
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Table 1: Parameters used for physio-chemical analysis of soil sample

Sl.no Parameters Methods Units

1 |[Soil pH (1:2) soil water suspension (W/V) pH meter (Jackson, 1958)

2 Soil EC (dsm) at 250(.: of 1:2 soil water Digital conductivity Meter Black (1965) dSm-

suspension

3 Organic carbon % Titrimetric method of Walkey and Black (1947) Kgha'
4 Available nitrogen (kg ha't) Kjeldhal Method, (Subbiah and Asija, 1956) Kgha!
5 Available phosphorus (kg hat) Olsen spectrophotometer method (Olsen et. al., 1954) Kghat
6 Available potassium (kg ha) Flame Photometric Method (Toth and Price,1949) Kghat
7 Nickel Atomic Absorber Spectrophotometer Black (1965) and Lindsay and Norvell (1978) | mg kg™
8 Zinc Atomic Absorber Spectrophotometer Black (1965) and Lindsay and Norvell (1978) | mg kg*
9 Chromium Atomic Absorber Spectrophotometer Black (1965) and Lindsay and Norvell (1978) | mg kg*
10 Cadmium Atomic Absorber Spectrophotometer Black (1965) and Lindsay and Norvell (1978) | mg kg*

Heavy Metal Analysis

Flame Atomic Absorption Spectrometry will be used to
determine concentrations of heavy metals in samples obtained
both from acidic digestion and from sequential extraction.

Soil moisture
The soil moisture is expressed as per cent of moisture content;

this pertains to the percentage of water in the soil on the oven dry
weight basis. The occurrence, distribution and activity of fungi
are highly influenced by moisture content. An optimum amount
of moisture is required for the microbial activity and
decomposition of the organic matter in the soil. Soil moisture
content was determined by drying 100 g of fresh soil in a hot air
oven at 105 - 110°C for overnight (Anon, 1977 and Gupta, 1999).

Soil pH

Soil I[E)H measures the negative logarithm of the hydrogen ion
activity of the soil solution. It is the measure of soil sodicity,
acidity or neutrality. It is a simple but very important estimation
for soils, since soil pH influences largely the availability of
nutrients to crops. It also affects microbial population in soils.
Most nutrient elements are available in the pH range of 5.5t0 6.5.
The acid or alkaline reaction of a soil was measured by a number
of methods and expressed in terms of pH units, each pH units
represents a tenfold increase or decrease in relative acidity or
alkalinity. The pH of the soil samples was measured with an
electrical digital pH meter (Elico) in 1:5 (w/v) soil-water
suspensions.

Soil temperature

It is the degree of heat or coldness; it is represented by degree
Celsius (°C). The temperature of soil regulates or controls the rate
of microbial reproduction and decomposition. The optimum
temperature for this purpose may be between 24 and 35 °C. Soil
temperature was recorded with a soil thermometer at the time of
soil sampling by inserting the thermometer into the earth core.

Atmospheric temperature

It is the degree of heat or coldness; it is represented by degree
Celsius (°C). The temperature is vital for several activities of the
plants, trees and microorganisms in the environment. The
atmospheric temperature was measured by using wet and dry
bulb thermometer or digital hygrometer.

Electric conductivity

The electrical conductivity (EC) is a measure of the ionic
transport in a solution between the anode and cathode. The EC is
normally considered to be a measurement of the dissolved salts
in a solution like, a metallic conductor, they obey Ohm's law. EC
is commonly expressed in units of milli Siemens per cm (mS-
cm'l). The EC of the soil samples were measured with an
electrical digital EC meter (Elico) in 1:2 (w/v) soil-water
suspensions. Soil electrical conductivity (EC) is a measurement
that correlates with soil properties that affect crop productivity,
including soil texture, cation exchange capacity (CEC), drainage
conditions, organic matter level, salinity, and subsoil
characteristics. Electric conductivity can be expressed in units of
milli Siemens per cm (mS-cm"1).

Relative humidity

Humidity can be defined as, the amount of invisible water vapour
present in the atmosphere in gaseous form. Relative humidity is
expressed in percentage as ratio between the total capacity of the
air to hold moisture under a given temperature and the amount of
moisture, it actually carries. Relative humidity was measured
using digital hygrometer.

Table 2: Physical parameter of soil sample

S. No Parameters Methods
1 Bulk Density (g/cc) Muthuaval et al.1992
2 Soil color Munsell chart Method
3 |Particle Density (g/cc) Relative density (blogt'élg)method of Black
4 Pore space (%) Muthuaval et al.1992
5 Soil texture Bouyoucous Hydrometer Method, 1965|

The results were analyzed statistically by Pearson’s co-efficient
correlation and ANOVA (one way) with the help of SPSS
software. To test the difference between soil quality parameters
and soil quality index of the different land use types, one-way
analysis of variance (ANOVA) followed by Tukey HSD was
performed using SPSS

Results

The physico-chemical parameters of agricultural soil samples in
summer, rainy and winter seasons during the years 2018-19, and
2019-20, revealed that, the variations were observed between
different seasons of both the years. Relative humidity was higher
(85-90%) in rainy seasons, medium (61-63%) in summer seasons.
Soil moisture was maximum (62%, 79% and 64%) in rainy,
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followed by winter (35%, 35% and 36%) and summer (24%, 22%
and 24%) seasons.

Discussion

Soil pH was acidic to neutral (6.1, 5.1 and 6.7) in summer and
rainy seasons and acidic in winter (6.3, 6.1 and 7.0) seasons.
Electrical conductivity of soil was very low (between 0.4-0.43
mS.cm™) in winter, summer and rainy seasons. Soil organic
carbon was very higher in winter (4.4 %, 4.3% and 4.15%),
followed by rainy (3.1%, 3.4% and 2.31%) and in summer (2.6%,
2.8% and 2.1%)) seasons. The available phosphorous was very
lower (2.2-2.9 kg.ha?) in winter, summer and rainy seasons, than
the critical value (10.11-24.32 kg.ha?). Available potassium was
lower (74.78-64.74 kg.ha't) in winter, summer and rainy seasons,
than the critical value (108-280 kg.ha"1). Concentration of zinc
was higher (0.95kg.hat, 0.98 kg.ha* and 1.0 kg.ha't) in rainy and
winter (1.22 kg.ha?, 1.01 kg.ha* and 1.0 kg.ha) and medium
(0.89 kg.ha"1, 0.85 kg.ha"l and 0.98 kg.ha"l) in summer
seasons, than the critical value (0.9-2.69 kg.hal). Concentration
of copper was very higher (2.13 kg.ha, 2.18 kg.ha! and 2.13
kg.hal) in summer, winter (2.18 kg.ha*, 2.32 kg.ha* and 1.18
kg.ha') and very lowers (1.18 kg.ha?, 1.24 kg.ha’ and 1.19
kg.ha) in rainy seasons, than the critical value (1.01 kg.ha).
Concentration of manganese was very higher in winter (12.7
kg.hal, 12.8 kg.ha' and 13.01 kg.ha?) followed by rainy (10.1
kg.ha, 10.02 kg.ha* and 12.00 kg.ha) and summer (7.4 kg.ha
1 7.5 kg.ha! and 6.15 kg.ha') seasons, than the critical value
(4.48 kg.hal). Concentration of iron was higher in rainy (38.1
kg.ha?, 38.0 kg.ha* and 40.2 kg.ha®), summer (28.21 kg.ha?,
28.11 kg.ha* and 25.61 kg.ha?) and winter (22.98 kg.ha?, 22.88
kg.hal and 22.12 kg.ha?) seasons than the critical value (5.6-
10.08 kg-ha').
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