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ABSTRACT 
 
In this paper it has been focused  about impact of soil and microwave remote 

sensing. Indian agriculture occupies an eminent position in global cultivation of rice, 
wheat, sugarcane, pulses and vegetables. Soil is the unconsolidated or loose covering 
of fine rock particles that covers the surface of earth. Soil testing is the only way, to 
determine the available nutrient status in soil and the only way it can be developed 
specific fertilizer recommendations. Characterization of soil helps in determining soil 
potentials and identifying the constraints in crop production besides giving detailed 
information about different soil properties. The quality of soil is controlled by 
physical, chemical and biological components of soil and their interactions. The soil 
has physical, chemical as well as electrical properties, colour, texture, grain size, bulk 
density etc. comprise the physical properties, nutrients, organic matter, pH etc, 
comprise chemical properties while, electrical properties include dielectric constant, 
electrical conductivity and permeability. The concept of soil health and soil quality 
has consistently evolved with an increase in the understanding of soils and soil quality 
attributes. Further it has been observed a relation in between role of soil properties 
and agricultural production. 
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1.  INTRODUCTION 

 
Now a day large number of chemical fertilizers are used  instead  of  manures. Due to  
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this the crop productivity increases speedily but the health of soil decreases. So management 
of natural resources is possible only after characterization and identification of constraints 
limiting crop production. High yielding crop cultivators were highly responsive to fertilizers. 
Soil characterization in relation to evaluation of fertility status of an area or region is an 
important aspect in context of sustainable agricultural production. A different study predicts 
that the dielectric properties of soil at microwave frequencies are the function of its physico-
chemical constituents. The Physical capacities of a soil are influenced by the size, proportion, 
arrangement and composition of the soil particles. Microwave remote, sensing techniques are 
now a day’s widely adopted and used to estimate the presence of natural resources underneath 
the ground surface. The present study has been taken to have an idea of microwave remote 
sensing characteristics of soil properties in agriculture for food purpose. For estimation of soil 
characterization the electrical properties  of soil is used. There are a lot of soil characteristics. 
moisture content, density, soil texture, structure, salinity, organic matter content, temperature 
etc. are the important parameter of soil properties. In previous years research have been 
performed to analyze the impacts of specific properties through laboratory and field 
experiments. The main factors, the most significant and easiest to isolate is soil moisture. 
Through, dielectric device soil is measure which is a mixture of air water, and soil particles 
different soil moisture evaluation methods have been introduced by different researchers for 
different applications.  Our purpose of this study is impact of soil properties on microwave 
dielectric constants. This paper has an overview of the importance challenges and development 
of soil moisture and dielectric information estimation. Soil covers air, water, minerals. In 
addition, continuity of pores; the relative stability of the soil matrix against destructive forces, 
both natural and cultural, colour and textural properties are some important physical soil 
characteristic. These affect absorption and radiation of energy, conductivity of the soil for 
water. But actually some are not fixed because of influence of water content. Properties like 
water and the air contents are variable in nature. From a physical point of view it is primarily 
the dynamic properties of soil which affect plant growth and strength of soil beneath roads and 
buildings, while these depend and these depend on the chemical and mineralogical properties 
of particles, particle coatings and other factors, water content depends upon flow and retention 
properties. Thus the relationship between water content and retentive forces associated with 
the matrix becomes a physical property of soil. 
 

 
2. THEORITICAL COMIDERATION  

 
According to soil properties it has been seen that it affects deeply production of grains. 

There are a lot of effects which affects and microwave dielectric constants. Soil texture effect, 
salinity effect, soil structure effect, soil water effect, organic matter content, bulk density 
effect, soil water temperature are the governing effect of microwave dielectric constant . There 
are so many methods to estimate as well as study the microwave dielectric behaviour of soil. 
Backscattering models universal triangular relationship method, brightness model, microwave 
combined algorithms, statistical analysis technique, neural networks  technique, Bayesian 
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inversion model, fuzzy logic model, analytic algorithm, transfer model(Emission model) are 
the tool which is utilized in microwave remote sensing.   

Nowadays it has been seen that remote sensing methods has not been effective to 
estimate soil moisture from deep soil layers. According to Dobson et al.  the dielectric constant 
of soil can be determined on the basis of the concept from the proportions of air bound water, 
free water, and soil particles present. The mixing equation is, 
휖 = [3휖 + 2푉 (푅 − 휖 ) + 2푉 휀 − 휖 + 2푉 (휀 − 휖 )] / 
[3 + 푉 − 1 + 푉 − 1 + 푉 − 1 ]       (1) 
Where, 
휖 = 푑푖푒푙푒푐푡푟푖푐	푐표푛푠푡푎푛푡	표푓	푡ℎ푒	푚푖푥푡푢푟푒 
휖 = 푑푖푒푙푒푐푡푟푖푐	푐표푛푠푡푎푛푡	표푓	푡ℎ푒	푠표푖푙 
휖 = 푑푖푒푙푒푐푡푟푖푐	푐표푛푠푡푎푛푡	표푓	푡ℎ푒	푏표푢푛푑	푤푎푡푒푟 
휖 = 푑푖푒푙푒푐푡푟푖푐	푐표푛푠푡푎푛푡	표푓	푡ℎ푒	푓푟푒푒	푤푎푡푒푟 
휖 = 푑푖푒푙푒푐푡푟푖푐	푐표푛푠푡푎푛푡	표푓	푡ℎ푒	푎푖푟 
푉 = 푣표푙푢푚푒	푓푟푎푐푡푖표푛	표푓	푡ℎ푒	푏표푢푛푑	푤푎푡푒푟. 
 
  With the help of dielectric mixing models Wang and Schmugge showed that dielectric 
constant increase, when volumetric soil moisture increases. soil texture effects, bulk density 
effects organic matter content , soil water temperature, salinity effects affect the microwave 
dielectric constant .It  has been seen that an increase in the organic matter content reduces the 
specific surface of the soil and reduces the typical bulk density. Temperature effects also affect 
the frequency. It has been seen that  emissivity decreases whereas soil moisture increase. The 
soil possesses a large reservoir of water, which has a major impact on many  processes. A 
simplified form of the water balance can be represented as on input-output system, water 
balance in the soil can be estimated by means of the equation of mass conservation If P 
represents the precipitation as rain, I the irrigation, a the amount lost in the run off from the 
surface in underground drainage D and in evaporation from soil and plants 
(evoporationspiration) ET during the period. A can be negative when water runs on the surface 
and for D when water comes from the root zone. These are expressed(in mm) as, 
 
P+I=(A+D+ET)          (2) 
 

Equation (2) gives the inputs of water to the soil reservoir and the left hand side and 
the outputs (storage) an the right hand side. Soil texture affects the sensing of soil moisture 
because the dielectric constant changes with the relation amount of sand, silt and clay. 
Qualitatively, it refers to the feel of the soil material and pertains to the relative proportion of 
various sizes of particles in a given soil. The traditional method of characterizing particle size 
in soils is to divide these into there size ranges , viz, sand , silt and clay.  
Sand: > 0.05mm 
Silt: 0.0027d<0.05mm 
clay: <0.002 mm 



 Debahuti Pani, et al., J. Pure Appl. & Ind. Phys. Vol.9 (5), 25-28 (2019)  

28 

3.  RESULT AND DISCUSSIN  
 

Estimating soil properties, including soil moisture, is important for many water-
budgeting process and for meteorological and agricultural applications. Temperature, soil 
salinity and organic matter content are not significant in longer wavelengths. The voids or 
openings between the particles are collectively known as the pore space, Dry soils have most 
of their pore spaces filled with air, while for very wet soils, it is the opposite. There are several 
approaches leading to the dimension that the microwave emission from a soil is the result of 
the irrigation of emission from all depths and the importance from each depth decreases with 
depth. Bound water refers to water molecules that are contained in the first few molecular 
layers surrounding the soil influences of meteoric and osmotic forces. It has been found that 
for soil at a given gravimetric moisture content the measured dielectric constant ε is 
proportional to the soil packing density 휌. At any given moisture content and at all given 
frequencies , ε’, is found to be roughly proportional to sand content.  
 
4. CONCLUSIONS 
 

The information of soil moisture helps an important part in hydrological applications, 
disaster prediction and environmental monitoring soil water temperature, bulk density effects, 
soil texture effects, soil water effects, organic matter content, salinity effects, soil structure 
effects are important parameter of microwave , dielectric constant so plays pivotal role in study 
of production of food grains.   
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