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Abstract 

Soil is a mixture of organic matter, minerals, gases, liquids, and organisms that together support life. Soil quality 

is the fitness of soil for use and is assessed in the context of the soil’s inherent capabilities, the desired uses of the 

soil, and the scale of assessment. The goal of soil quality research is to learn how to manage soil for long-term 

productivity and environmental integrity. 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 biotic variable and different factors create different type of soil. In this review article we 

studied about the different characteristics of both physical and chemical properties which show influence on soil.  
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Introduction 

Soil is a mixture of organic matter, minerals, 

gases, liquids, and organisms that together support 

life. The Earth's body of soil is the pedosphere, which 

has four important functions: it is a medium for plant 

growth; it is a means of water storage, supply and 

purification; it is a modifier of Earth’s surface and it 

is a habitat for organisms. Soil quality is the fitness of 

soil for use and is assessed in the context of the soil’s 

inherent capabilities, the desired uses of the soil, and 

the scale of assessment. The goal of soil quality 

research is to learn how to manage soil for long-term 

productivity and environmental integrity and it is the 

capacity of soil to function within ecosystem and 

land-use boundaries to sustain biological 

productivity, maintain environmental quality, hold 

and release nutrients and water, promote and sustain 

root growth, respond to management and resist to 

degradation. Soil quality cannot be measured directly 

however, it can be inferred by measuring soil physic-

chemical and biological properties that serve as 

quality indicator. These indicators may directly 

monitor the soil or monitor the outcomes that are 

affected by the soil, such as increase in biomass, 

improved water use efficiency and aeration. Soil 

quality indicators can also be used to evaluate 

sustainability of land-use and soil management 

practices in agro-ecosystems (Shukla et al., 2006). 

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. Nutrients are 

richer in top-most layer of the soil and supports 

maximum bio-farms. With respect to their depth, 

color and composition the profile character varies 

distinctly from place to place. The soil is a natural 

body of mineral and organic material differentiated 



Haritha and Raja Sekhar, 2018 

www.currentsciencejournal.info 

into horizons. The chemical properties of soil are 

determined by the mineral composition of soil, the 

organic matter and the environment. It is also of 

variable depth, which differs from the parent material 

below in morphology, physical properties and 

constitution, chemical properties and composition 

and biological characteristics.  

          Soil farming factors interaction results into the 

properties of soil. Physic-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 biotic variable and different 

factors create different type of soil. The properties of 

soil along with its type have a great importance in 

agriculture (Ahire et al., 2013).  Soil physic-chemical 

properties deteriorate to the change in land use 

especially from agriculture and forest. The change in 

physic-chemical properties of soil leads to infertile or 

barren soil that does not support normal growth of 

vegetation for years. 

           Indicators of soil quality can be categorized 

into four general groups: visual, physical, chemical, 

and biological. Visual indicators may be obtained 

from observation or photographic interpretation. 

Exposure of subsoil, change in soil color, ephemeral 

gullies, ponding, runoff, plant response, weed 

species, blowing soil, and deposition are only a few 

examples of potential locally determined indicators. 

Visual evidence can be a clear indication that soil 

quality is threatened or changing. Physical indicators 

are related to the arrangement of solid particles and 

pores. Examples include topsoil depth, bulk density, 

porosity, aggregate stability, texture, crusting, and 

compaction. Physical indicators primarily reflect 

limitations to root growth, seedling emergence, 

infiltration, or movement of water within the soil 

profile.  

           Chemical indicators include measurements of 

pH, salinity, organic matter, phosphorus 

concentrations, cation exchange capacity, nutrient 

cycling, and concentrations of elements that may be 

potential contaminants heavy metals, radioactive 

compounds, etc. or those that are needed for plant 

growth and development. Biological indicators 

include measurements of micro and macro-

organisms, their activity, or byproducts. The concept 

of soil quality has been a tool for assessing long-term 

sustainability of agricultural practices at local, 

regional, national, and international level which seeks 

to conserve and enhance soil quality as a fundamental 

first step to environmental improvement. 

Role of physic-chemical properties of soil 

pH 

The most important physical properties of soil 

are pH. Soil pH is a measure of soil acidity or 

alkalinity.  The soil health is indicated by pH. It 

affects crop yields, crop suitability, plant nutrient 

availability, and soil micro-organism activity which 

influence key soil processes. Soil pH is an important 

consideration for farmers and gardeners for several 

reasons, including the fact that many plants and soil 

life forms prefer either alkaline or acidic condition 

(Pandeeswari and Kalaiarasu, 2012). Soils with high 

clay and organic matter content are more able to 

resist a drop or rise in pH have a greater buffering 

capacity than sandy soils. Although clay content 

cannot be modified, organic matter content can be 
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changed by management. Sandy soils commonly 

have low organic matter content, resulting in a low 

buffering capacity, high rates of water percolation 

and infiltration making them more vulnerable to 

acidification. The pH is an important parameter as it 

helps in ensuring availability of plants nutrients eg. 

Fe, Mn, Zn and Cu are more available in acidic than 

alkaline soils (Deshmukh, 2012). It also helps in 

maintaining the soil fertility and to quantify the 

amendments used for amelioration and is a good sign 

to maintain equilibrium between nutrients and it is 

also an indicator of plant and other living organism, 

available nutrients, cation exchange capacity and 

organic matter content (Foth and Ellis, 1997 ). The 

effect of pH on nutrient balance was observed that 

high pH of soil can affect the micronutrients content 

present in soil (Yennawar et al., 2013). At low pH 

values solubility of micronutrients is high while at 

high pH solubility and availability of micronutrient to 

plant is declined and extremely high and low values 

of pH often lead to failure of crop due to ionic 

strength imbalance (Kumar et al., 2011). It is well 

know that high sodium content gives rise to high pH 

in the soil. Soil infiltration problem also associated 

with high pH and can be managed by measures such 

as applying the proper amount of nitrogen fertilizer, 

liming, and cropping practices that improve soil 

organic matter and over all soil health. 

Soil moisture 

         Moisture is a most important physical property 

of soil. The moisture of the soil depends upon the 

absorption of nutrients, structure and texture and also 

depends on void ratio, particle size, clay minerals, 

organic matter and ground water condition. 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 sandy soils 

(Williams, 2005). Good water holding capacity 

shows the good physical condition of soil. The sandy 

soil can quickly be recharged with soil moisture but it 

enable to hold as much water as the soils with heavier 

textures (Jain and Singh, 2014). Decomposition of 

organic matter is mainly depending on the soil 

moisture. The effects of soil moisture changes on 

bacteria, fungi, protozoa, and nematodes and changes 

in oxygen consumption. 

Soil texture 

On the basis and proportions of different sized 

particles soil have different textural groups. Soil 

water relation, aeration and root penetration are 

directly influenced by soil texture and it also affects 

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 (Marx et al., 1999). 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. 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 

(Patnaik et. al, 2013). Sandy soil contains low organic 

matter and sandy textured soil increased the squash 

crop productivity by addition of clay deposits. Sandy 

loam texture have little resistance to root penetration 

and also less suitable for deep rooted crops 
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(Nwachokor and Molindo, 2009). Sandy soil 

increases crop yield and also reduces hydrophobicity 

by addition of clay content and unsuitable for crops 

that do not tolerate prolonged soil wetness which 

have low permeability and this constraint causes them 

to remain wet for a longer period than soils of lighter 

texture. Clay contains high organic matter, resists 

water and wind erosion of the soil and has high cation 

exchange capacity and pH buffering capacity. Loamy 

topsoil over clayey subsoil, these soils could be 

highly susceptible to sever soil degradation and 

erosion reduces the depth of the topsoil. Variability in 

soil texture can directly or indirectly influence many 

other soil functions and soil threats such as soil 

erosion (Adhikari et al., 2009). 

Soil temperature 

Soil temperature is one of the important factors 

that influence soil properties processes involved in 

plant growth. It governs the soil physical, chemical 

and biological processes (Buchan, 2001). The 

temperature of the soil depends on the ratio of the 

energy absorbed to that lost from the soil. It 

fluctuates annually and daily, affected mainly by 

variations in air temperature and solar radiation. It 

also influences the interspheric processes of gas 

exchange between the atmosphere and the soil 

(Lehnert, 2014). The amount of radiation received by 

the soil affects soil temperature and biological 

processes such as; seed germination, seedling 

emergence, plant root growth and the availability of 

nutrients (Probert, 2000; Haskel et al., 2010). Soil 

temperature also affects soil water retention, 

transmission and availability to plants. The change of 

temperature will have an impact on the growth of 

biomass and the activity of the microorganisms. Soil 

temperature varies in response to exchange processes 

that take place primarily through the soil surface. 

Soil color 

Color is an obvious characteristic of soil. It can 

provide a valuable insight into the soil environment. 

Thus it can be very important in assessment and 

classification. Soil color does not affect the behavior 

and use of soil; however, it can indicate 

the composition of the soil and give clues to the 

conditions that the soil is subjected to. Soil can 

exhibit a wide range of color, gray, black, white, reds, 

browns, yellows and under the right conditions green. 

The development and distribution of color in soil 

results from chemical and biological weathering, 

especially redox reactions. As the primary minerals in 

soil parent material weather, the elements combine 

into new and colorful compounds. Soil conditions 

produce uniform or gradual color changes, while 

reducing environments result in disrupted color flow 

with complex, mottled patterns and points of color 

concentration. Soil color is produced by the minerals 

present and by the organic matter content. Yellow or 

red soil indicates the presence of oxidized ferric iron 

oxides, dark brown or black color in soil indicates 

that the soil has high organic matter content. Wet soil 

will appear darker than dry soil. However, the 

presence of water also affects soil color by affecting 

the oxidation rate. Soil that has high water 

content will have less air in the soil, specifically 

less oxygen. In well drained (and therefore oxygen 

rich soils) red and brown colors caused 

by oxidation are more common, as opposed to in wet 

(low oxygen) soils where the soil usually appears 
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grey or greenish due to the presence of reduced 

(ferrous) iron oxide. The presence of other minerals 

can also affect soil color. Manganese oxide causes a 

black color, glauconite makes the soil green, 

and calcite can make soil in arid regions appear 

white. Main factors which influence the color of soil 

are Mineral matter derived from the constituents of 

the parent material, organic matter, the nature and 

abundance of iron, Moisture content. 

Nitrogen 

Nitrogen is a most important fertilizer element. 

Plants respond quickly to application of nitrogen 

salts. Deep green color to the leaves is due to nitrogen 

and this encourages the underground vegetation. NO3 

and NH4 are the two forms of nitrogen which are 

taken up by plant roots (Sumithra et al., 2013). For 

the proper growth and development of plant nitrogen 

is the most important nutrient and it is the part of all 

living cells is a necessary part of all proteins, 

enzymes and metabolic processes involved in the 

synthesis and transfer of energy (Singh and Rathore, 

2013). In soil system nitrogen cycle plays an 

important role and also influences biological 

processes. Nitrogen is required for growth of plant 

and is a constituent of chlorophyll, plant protein and 

nucleic acid (Jain Jagtap and Patel, 2014). Quality of 

plants fruits and fruits protein content are increased 

due to the influence of nitrogen on them.  Manure 

treated soil was compared with inorganic fertilizer 

treated soil in which inorganic fertilizer. Soil showed 

higher nitrogen content, the availability of nitrogen 

and its different forms decreased with increase in soil 

depth which has both beneficial and harmful effects 

on soil. 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. Excessive use of inorganic nitrogen 

fertilizers in agriculture has faced a major problem to 

farmers is soil acidification. 

Phosphorus 

Phosphorus is a part of every living cell in plant 

and is one of the most important micronutrient 

essential for plant growth and is most often limiting 

nutrients remains present in plant nuclei and act as an 

energy storage and helps in transfer of energy (Jain 

Jagtap and Patel, 2014). Large amount of phosphorus 

is required for plants growth and also an essential part 

of the process of photosynthesis, involved in the 

formation of all oils, sugars, starches, etc. The 

available phosphorus content of the soil was higher in 

topographic position as compared to soils occurring 

on lower topographic position. 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 and it’s one of the key macronutrient required 

for plant growth and metabolism of plant such as 

growth, respiration and reproduction depends upon 

phosphorus levels of the soil in which plant grows 

(Wagh and Sayyed, 2013). Adequate phosphorus 

availability for plants stimulates early plant growth 

and hastens maturity (Solanki and Chavda, 2012). All 

the soils have available phosphorus values more than 

10 mg/kg considered suitable for crop production. 

Potassium: Potassium is an alkali metal and its ion 

(K+) is necessary for the function of all living cells. 
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Potassium exists in soils as a structural element of 

soil minerals, fixed between clay mineral lattice, 

adsorbed on exposed surfaces of minute soil particles 

and in soil solution. Potassium at the time of 

absorption by plants must exist in solution or 

exchangeable forms. Potassium helps plant to build 

up resistance against incidence of diseases and insect 

pests, lodging, moisture abnormalities. Field crops 

generally absorb potassium faster than they absorb 

nitrogen or phosphorus or dry matter. However, the 

rate of potassium absorption during crop growth 

differs with the crop and conditions of its growth. 

When soil is dry potassium fixation is bonded 

between layers of clay (Wagh et al., 2013). Potassium 

decreases with an increase in depth of soil that have 

adequate potassium and allow plants to develop 

rapidly and outgrow plant disease, insect damage and 

protect against winter freeze and damage (Solanki 

and Chavda, 2012). Potassium plays an important 

role in balancing nitrogen levels and observed by 

plants in larger amounts than any other mineral 

element except nitrogen and in some cases, calcium. 

Potassium controls water loss from plants and 

improves plant growth. 

Conclusion  

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. 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 applications 

are important for high crop yield. The food 

productivity and environmental quality is dependent 

on the physic-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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