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Abstract
Fundamental needs of human beings food, clothes and shelter
fulfill through the medium of soil. Soil is an important part of
our agriculture. An eminent position in global cultivation of
wheat, rice, jawar, pulses, sugarcane and vegetables and fruits
etc. is occupied by Indian agriculture. An understanding of
physical and chemical condition of any soil is essential for
proper implementation of the other management practices.
Therefore the physico-chemical study of soil is very
important because both physical and chemical properties
which affect the soil productivity. This physico-chemical
study of soil is based on various parameters like pH, electrical
conductivity, texture, moisture, temperature, soil organic
matter, available nitrogen, phosphorus and potassium. This
knowledge will create awareness among the farmers about
economic productivity.
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Introduction
Soil is one of the most important resources of the nature. All living things depends on plants, and plants grow in soil
for day to day need. Soils are medium in which crop grow to food and cloth. Soil is not only important for agriculture
but also have more useful for living organisms. Soil as a component of the terrestrial ecosystem fulfills many function
including those that are essential for sustaining plant growth[50]The importance of soil as a reservoir of nutrients and
moisture for the production of forage and plant species has been recognized since the beginning of the forest
management as a science[65]. Any parts of earth surface that support vegetation also bears a covering of soil.
Vegetation distribution and development largely depends on the soil condition(38].
Soil formation is a constructive as well as destructive process[59]. Soil is composed of particles of broken rock
that have been altered by chemical and mechanical processes that weathering and erosion. Soil has a complex
function which is beneficial to human and other living organism[74] Soil is not merely a group of mineral particles. It
has also a biological system of living organism as well as some other components. The climate and other factor
largely affect the soil formation.
Soil, as most people think, is not a dead inert matter of minerals. But a healthy soil is indeed alive and dynamic
consisting of microorganisms. The top-most layer of soil is comparatively richer in nutrients and supports maximum
bio-farms. The profile character varies distinctly from place to place, particularly with respect to their depth, colour
and composition. The soil is a natural body of mineral and organic material differentiated into horizons[35] The
mineral composition of soil, the organic matter within it and the environment, all are determined by the chemical
properties of soil[35]. It also of variable depth, which differs from the parent material below in morphology, physical
properties and constitution, chemical properties and composition and biological characteristics[61]. Chemistry of soil
covers chemical reaction process in the soil pertaining to plant and animal growth and human development[6].
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Understanding of soil chemical reaction and processes is essential for developing innovative resource
management strategies, and understanding and regulating the behavior of the terrestrial ecosystem at regional and
global scale[66].
The modern concept of soil quality is the ability to sustain plant and animal productivity, to increase water and air
quality and to contribute plant and animal health[19]. The soil health and quality has consistently evolved with an
increase in the understanding of soil and soil quality attributes[14]. It is controlled by physical, chemical and
biological component of a soil and their interaction[53].
Soil is important everyone either directly or indirectly. It is natural body on which agriculture product grow and
it is fragile ecosystem[70]. It is one of the most important natural resource of a country and knowledge about its
characteristics is essential for developing optimum land use plan for maximizing agricultural production[40].
Agriculture refers to an art of raising plants from the soil and is one of the most economical factors from human
beings[78]. But the intensive use of agrochemicals may lead to soil degradation, residues of agrochemicals in crop or
ground water includes negative effects on the health of agricultural workers, especially in intensive commercial
horticulture, particularly in vegetable production[24].
Soil fertility is an important factor, which determine the growth of plant. It is depends on the concentration of
N,P,K organic and inorganic materials, micronutrients and water. In general soil chemical fertility and in particular
lack of nutrient inputs is a major factor in soil degradation[28].
The deficiency of nutrients has become major constraint to productivity, stability and sustainability of soils[8]. A
soil aggregate status usually deteriorates rapidly if soil is repeatedly cropped with annuals that supply little organic
matter to the soil, require extensive cultivation and provide minimal vegetative cover[27]. There are various ways of
addition and losses of nutrients as take place in soil. These nutrient cycling make the balance of organic and inorganic
soil constituents. In recent years organic and inorganic fertilizers and pesticides are being widely used by farmers in
agriculture to increase the yield and production of cultivable plants. The yield and quality of crop depends upon the
fertilizers and presence of micronutrients. The soil condition is of great importance because it is a universal medium
for plant growth, which supllies essentials nutrients to the plants[49]. But due to excess use of fertilizers, the physicochemical status in soil is being changed[37]. The increasing use of chemical fertilizers to the soil, it is difficult to
control the side effect of the chemicals to the soil, plant animals and human beings[49].
Soil farming factors intraction results into the properties of soil. Physico chemical characteristics of different soils
vary in space and time due to variation in topography, climate, physical weathering processes, vegetation cover,
microbial activities, and several other biotic and abiotic variables[58].
Different factors create different type of soil. The properties of soil along with its type have a great importance in
agriculture[2]. Soil physico chemical properties deteriorates to the change in land use especially from agriculture and
forest[74]. The change in physico chemical properties of soil leads to infertile or barren soil that does not support
normal growth of vegetation for years[33].
The industrialization and development in agriculture are necessary to meet the basic requirement of people, at the
same time it is necessary to preserve the environment[36]. For the high crop yield the farmers used the pesticides and
fertilizers in excess amount causes serious environmental problems and also consider their possible impact on soil
health. Nitrogen, phosphorus and potassium ratio is an important indicator in crop production that identifies balanced
and unbalanced fertilization. Hence, balanced fertilizer application are important for high crop yield[34]. The food
productivity and environmental quality is dependent on the physico-chemical properties of soil, so it is very important
to know the basic knowledge about the physico-chemical properties of soil.
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Role of Physico-Chemical Properties in Soil Quality
pH
pH is a most important physical properties of soil.It having great effects on solute concentration and absorption in
soil[3]. Soil pH is an important consideration for farmers and gardeners for several reason, including the fact that
many plants and soil life forms prefer either alkaline or acidic condition[52]. If the pH is less than 6 then it is said to
be a acidic soil, the pH range from6-8.5 it’s a normal soil and greater than 8.5 then it is said to be alkaline soil.
According to Sumit Kumar et al the pH of cotton soils was found to be in the range of 7.5-8.4[41]. It is a good
indicator of balance of available nutrients in the soil[39]. pH is an important parameter as it help in ensuring
availability of plants nutrients eg. Fe, Mn, Zn and Cu are more available in acidic than alkaline soils[18]. It also help
in maintaining the soil fertility and to quantify the amendments used for amelioration[15]. pH is a good sign to
maintain equilibrium between nutrients in soil. It is also an indicator of plant and other living organism, available
nutrients, cation exchange capacity and organic matter content[23]. Williams, has studied effect of pH on nutrient
balance and observed that high pH of soil can affect the micronutrients content present in soil[80]. At low pH values
solubility of micronutrients is high while at high pH solubility and availability of micronutrient to plant is
declined[10]. In general pH of the soil increased with depth. The extremely high and low values of pH often lead to
failure of crop due to ionic strength imbalance[41]. The high pH can be attributed to the leakage and spread of
alkaline effluent generated from the cement industry, as it was well know that high sodium content gives rise to high
pH in the soil[21]. Soil infiltration problem also associated with high pH. Most soil of the Vidharbha region of
Maharashtra were neutral to moderately alkaline in reaction(pH 7.15 to 8.03) [25].
Texture
Soil having different textural groups, on basis of the proportion of different sized particles. Soil texture directly
influences soil-water relation, aeration and root penetration. It also affect on the nutritional status of soil. Soil texture
can be expressed significantly by its electrical conductivity. Clay textured soil is highly conductive while sandy soil
are poor conductors[42]. Texture of most of the soil was loamy and clay for black soil, silty clay and loamy for red
soil and loamy clay of yellow soil[31]. Soil texture also affects the nutrient supply of the soil[26]. Sandy soils are
light soils having low nutrient concentration, low in ability to retain moisture, low in cation exchange capacity and
buffer capacity, and rapidly permeable. The main problems to deal with sandy textured soil are maintaining moisture
retention capacity and nutrient deficiency[57]. Sandy soil contains low organic matter. Al-Omran reported that sandy
textured soil increased the squash crop productivity by addition of clay deposits[4]. Sandy loam texture have little
resistance to root penetration and also less suitable for deep rooted crops[50]. According to Carter sandy soil increases
crop yield and also reduces hydrophobicity by addition of clay content[13]. Clayey soil are unsuitable for crops that
do not tolerate prolonged soil wetness; they have low permeability and this constraint causes them to remain wet for a
longer period than soils of lighter texture[46]. Clay contains high organic matter. It can resist water and wind erosion
of the soil better. Clay content has high cation exchange capacity and pH buffering capacity[57]. The cosmetic
capabilities of clays are being exploited by many beauty spas around the world. In these spas, the colour of the clays
greatly determines their use[43]. Loamy topsoil over clayey subsoil, these soil could be highly susceptible to sever
soil degradation should erosion reduce the depth of the topsoil[50]. Variability in soil texture can directly or indirectly
influence many other soil functions and soil threats such as soil erosion[1].
Moisture
Moisture is a most important physical property of soil. The absorption of nutrients is depends on the moisture of the
soil. The water content of soil is also much related to its texture and structure. The soil moisture commonly depends
on void ratio, particle size, clay minerals, organic matter and ground water condition[82]. Wetness depends largely on
the porosity of a soil, and for that reason clayey soil, which have a high porosity generally have larger water content
than do sandy soils[81]. Good water holding capacity shows the good physical condition of soil[72]. Knowledge of
the soil water holding capacity is essential to the evaluation of regional soil water balance[76]. Thakare et al reported
maximum water holding capacity of red and black soils[75]. The sandy soil can quickly be recharged with soil
moisture but it enable to hold as much water as the soils with heavier textures[31]. Decomposition of organic matter is
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mainly depending on the soil moisture. If water becomes too low, a plant becomes stressed. Water is present in more
in soil; it is not available to plants due to high degree of salinity. According to Snober Bhat the average percent soil
moisture of Chandur Bazar taluka of Amaravati district were recorded in between 7.886 to 8.85%(9).Wlile Oseni et al
observed moisture content 13.81-26.27% from rain forest and plantation in Ondo state, Nigeria[51].
Soil Temperature
Temperature of the soil is an important property because it influences the chemical, physical and biological processes
associated with plant growth. Soil temperature fluctuates with season, time of day, and local climatic conditions. The
major source of heat is sun and heat generated by the chemical and biological activity of the soil[32]. A rise in
temperature of soil accelerates chemical reaction, reduces solubility of gases and decrease pH of soil[67]. It is also
plays an important role in germination in seeds. The change of temperature will have an impact on the growth of
biomass and the activity of the microorganisms[48]. Soil temperature varies in response to exchange processes that
take place primarily through the soil surface[67]. According to Bahuguna et al 2011 the temperature of Uttarakhand,
India soil samples varied from 380 C to 430 C.[7]
Eletrical Conductivity
Eletrical conductivity is a very quick, simple and inexpensive method to check health of soils. It is a measure of ions
present in solution. The electrical conductivity of a soil solution increases with the increased concentration of ions.
Eletrical conductivity varies with depth and its range of variation was less in upland profile, probably occurred due to
slope of land surface, high permeability and high rainfall, responsible to leach out alkli and alkaline bases[20]. It is a
measurement that correlate with soil properties that affect soil texture, cation exchange capacity, drainage condition,
organic matter level, salinity and subsoil characteristics[73]. Eletrical conductivity is used to estimate the soluble salt
concentration in soil and is commonly used as a measure of salinity[79] It has generally been associated with
determining soil salinity, it also can serve as measure of soluble nutrients[71]. Putman and Alt also reported that soil
removal by leveling changes the concentration of salts in root zone[60]. The electrical conductivity of soils varies
depending on the amount of moisture held by soil particles. It is useful in monitoring the mineralization of organic
matter in soil[17]. The electrical conductivity is less than 1 (dS/cm) it is a normal soil, 1-2(dS/cm) then critical for
germination, 2-3(dS/cm) critical for growth of salt sensitive crops and greater than 3(dS/cm) it is severaly injurious to
crops.[18].
Nitrogen
Nitrogen is a most important fertilizer element. Plants respond quickly to application of nitrogen salts. This element
encourages above ground vegetation growth and gives a deep green colour to the leaves. Plants root take up nitrogen
in the form of NO3 and NH4[74]. It is the most important major nutrient required by plant for proper growth and
development and it is a part of all living cells is a necessary part of all proteins, enzymes and metabolic processes
involved in the synthesis and transfer of energy[68]. Nitrogen cycle plays an important role in soil system and is
influenced by biological processes. It is required for growth of plant and is a constituent of chlorophyll, plant protein
and nucleic acid(32). Soil nitrogen is also directly related with soil organic carbon[69]. Nitrogen influences the
quality of plants fruit and it increases the fruits protein content. Supply of nitrogen either through organic and
inorganic sources also plays an important role for higher winter sorghum productivity in addition to the moisture
conservation[56]. The lower value of total nitrogen in organic plots could be as a result of crop uptake,
immobilization by microorganism and it loss through volatilization[16]. Manure treated soil was compared with
inorganic fertilizer treated soil in which inorganic fertilizer treated soil showed higher nitrogen content[54]. Saha et al
also observed in the terrain soil of West Bengal, that the availability of nitrogen and its different forms decreased with
increase in soil depth[64]. Nitrogen plays a beneficial as well as harmful effect on soil. Soil acidification is the major
problem faced by farmers because due to the excessive use of inorganic nitrogen fertilizers in agriculture. The
available nitrogen was measured by Jain and Singh 2014 from Madhya Pradesh, India its value ranges from 172 ±2.1
to 193.3Kgha-1 for red, and brown soil and197±4.9 to 215±21Kgha -1 for black soil, 183±19Kgha-1 nitrogen investigate
in yellow soil[31].
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Phosphorus
Phosphorus is a part of every living cell in plant. It is one of the most important micronutrient essential for plant
growth. Phosphorus is most often limiting nutrients remains present in plant nuclei and act as a energy storage. It
helps in transfer of energy[32]. Phosphorus is an essential element because of the large amount of phosphorus
required by plants growth. It is also an essential part of the process of photosynthesis, involved in the formation of all
oils, sugars, starches, etc.[68]. Phosphorus is abundant in the fruits of plants and seeds and also plays an important
role in plant processes. Similar like that, Wagh and Sayyed said that phosphorus is necessary for seed germination and
essential for flowering and fruits formation,its deficiency symptoms are purple stem and leaves, poor yield of
fruit[78]. It is necessary for maintaining a balance between the other plant nutrients and ensuring the normal growth
of the crop[79]. Wagh et al reported that phosphorus is one of the key macronutrient required for plant growth and
metabolism. The most of the activity of plant such as growth, respiration and reproduction depends upon phosphorus
levels of the soil in which plant grows[79]. The available phosphorus content of the soil was higher in topographic
position as compared to soils occurring on lower topographic position[68]. The soil with high organic matter content
have better supplies of organic phosphate for plant uptake than have the soils with low organic content[45]. Adequate
phosphorus availability for plants stimulates early plant growth and hastens maturity[73]. The soil with minimum
leaching are known to contain high amount of phosphorus as compared to the soil with maximum leaching[6]. All the
soil samples had available phosphorus values more than 10 mg/kg considered suitable for crop production[22].
Potassium
Potassium is not an integral part of any major plant component but it plays a key role in a vast array of physiological
process vital to plant growth from protein synthesis to maintenance of plant water balance[74]. It is involved in many
plant metabolism reactions, ranging from lignin and cellulose used for formation of cellular structural components, to
regulation of photosynthesis and production of plant sugars that are used for various plant metabolic need[73].
Potassium is found in its mineral form and affect plants division, carbohydrate formation, translocation of sugar,
various enzyme action and resistance to certain plant disease[32]. The high content of available potassium on surface
soil may be attributed to the application of potassium fertilizers and manures addition[44]. Potassium fixation occurs
when soil dry and the potassium is bonded between layers of clay[79]. It decreases with an increase in depth of
soil[12]. Soil that have adequate potassium allow plants to develop rapidly and outgrow plant disease, insect damage
and protect against winter freeze damage[73]. In the nitrogen levels balancing potassium plays an important role.
Potassium is observed by plants in larger amounts than any other mineral element except nitrogen and in some cases,
calcium[68]. Water loss is from plants control by potassium and it an important role in improve the plant growth.
Increase in potassium availability in Kaolinitic soil increased the grain yield of winter sorghum as reported by
Pal[55]. According to Muhar et al 25% samples were categorized as low (< 125 kg ha -1), 67.5% medium (125 to 300
kg ha -1) and 2.5% high (>300 K2O kg ha -1)[47].
Soil Organic MatterSoil organic matter is an important property of soil. If the soil is poor in organic matter then it enhances the process of
soil erosion. If the soil organic matter is present in soil then this soil is usefull for the agricultural practices. Organic
matter may be added in the soil in the form of animal manures, compost, etc. The presence of higher content of
organic matter in the soil can be another plausible reason for lowering of the pH[30]. Soil organic matter content has
decreased from surface to subsoil due to leveling[29]. The decomposition rate of organic matter has a tendency to
increase as weather warm and to furnish maximum plant growth conditions[63]. Organic matter commonly increases
water content at field capacity, increases available water content in sandy soil and increases both air and water flows
rates through fine textured soil[62]. Soil organic matter supplies essential nutrients and has unexcelled capacity to
hold water and absorb cations[5]. It also function as a source of food for soil microbes and thereby helps enhance and
control their activity[11]. The content of organic matter in a soil can be maintained the structure of soil. It affects the
available water capacity and infiltration rate. It is a source of nitrogen and other essential nutrients for crops that’s
why it enhances the usefulness of soil for agricultural purposes.
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Conclusion
Conventional agriculture has been largely dependent on intensive chemical inputs which plays an important role in
improving food productivity to meet human demands. In recent years, most of the farmers are using the excess
amount of fertilizers and pesticides. Due to excess use of chemicals soil quality decreases. Small crop also affected
due to large use of fertilizers and pesticides. So it becomes essential to analysis of soil parameter[49]. Above
information help to farmers for use integrated nutrient management practice to maintain optimum concentration of all
the essential nutrients for plants.
Organic agriculture dose not use synthetic fertilizers and pesticides and attempt to close nutrient cycle on their
farms, protect environmental quality and enhance beneficial biological interaction and processes[77]. But farmers
preference to the inorganic fertilizers as compare to organic because the nutrients are more readily available form and
rapidly released after application.
To obtain high yield many farmers are using artificial and inorganic fertilizers. The nutrients from these fertilizers
are not taken up directly by the plants and hence they may remain in the soil for several years, due to this the soil
quality will be changed[37]. Like as a fertilizers, there is a wide range of chemicals used as pesticides. But the most
harmful are those which either do not degrade or degrade very slowly in nature. These hazardous chemicals that enter
our food chain begin to increase their concentration at successive trophic levels in the food chain. The environmental
problems associated with fertilizers application, a number of problems arise from the use of pesticides. These include
persistence in the environment, toxicity in soil, vegetation and water supplies and its application for human health.
The persistence and toxicity of many pesticide compounds dependant on a number of soil characteristics. It also help
to the farmers about the proper supply of nutrients for healthy growth and to increase the yield of crop.
In most of cases, some lawns greener than others, some gardens produce larger vegetables than others, some
farms produce larger yields than others, why this happened? Because of the physical and chemical properties of the
soil is different. That’s why examination of the soil will provide information that can be used to determine what
essential nutrients are needed and how much fertilizer should be applied.
The intensive agriculture has a number of disadvantages in the long run. Thus, it needs a new approach in
sustainable agriculture through the application of biofertilizers and biopesticides. In recent years, use of biofertilizers
has become a hope for most countries, as far as economical and environmental view points are concerned. Like as
biofertilizers, pest control by biological processes appears to be very useful tool in recent years. Some of the
organisms used in biopesticides to target arthropods.
At present, the majority of our land resources are degraded. Therefore, it is important to maintain the soil health
for food security and increasing agricultural production.
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