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ABSTRACT 

 

In  this paper review of literature on MRS and dielectric behaviour of soil in 

India has been described from 1941 to 2019. In this literature the various parameters 

of dielectric behaviour of soil i.e. physical properties, chemical properties and 

geographical properties have been illustrated in the form of brief introduction. Really 

this paper helps those who are researching in the field of MRS and dielectric 

behaviour of soil. 
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INTRODUCTION 

 

The study of dielectric properties of different earth constituents at microwave 

frequencies plays vital role as they provides interpretation of various remote sensing data. 

Dielectric properties are primarily a function of frequency water saturation, porosity, texture, 

component geometry and electrochemical interactions. The dielectric constant is the most 

important parameter in microwave remote sensing for the study of dry and wet soils and in 

microwave remote sensing of soil moisture, both active and passive. Various percentages of 

soil-water mixtures give rise to a large dielectric constant variation. Hence through knowledge 

of dielectric properties of different types of soil in necessary for efficient use of microwave 

sensing technique for soil moisture estimation.  

Dielectric properties of the material depend on the activity of permanent electrical 

dipoles, ionic, conduction and degree of dipole alignment with the applied time varying electric 

field. In case of non-homogeneous material such as soil, the dielectric properties are affected 

http://www.physics-journal.org/


 Nitesh Kumar, et al., J. Pure Appl. & Ind. Phys. Vol.9 (5), 40-55 (2019)  

41 

by the composition of the material which affects the molecular movement. The microwave soil 

dielectric measurement uses absorption of microwaves corresponding to rotational energy of 

molecules when electromagnetic field is applied to the dielectric material, energy is dissipated 

in these material as a result of dielectric relaxation process. The interaction of electromagnetic 

field depends upon the complex dielectric permittivity relative to the free space. The dielectric 

properties of soil are function of its naturally available chemical constituents such as carbon, 

sodium, potassium, Iron and physical properties such as sand, silt, clay.  

 Over the past few decades, the earth’s surface has witnessed major changes in land 

use. These changes are likely to continue, driven by demographic pressure or by climate 

change. In this context remote sensing has shown a high potential in soil characteristics 

retrieving in the last three decades. Different methodologies have been proposed for the 

estimation of soil parameters, based on different remote sensing sensors and techniques 

(passive and active) for passive remote sensing.  

The initial study on sand and dust storms dates back to 1941 when Ryde investigated 

the radar reflectivity of the storm. He observed the radar reflectivity to be negligibly weak 

expect for the frequencies above 30 GHz and dense storm condition. Gunn et al. in 1954 

studied theoretically the microwave property of precipitation particles. Latter in 1961 

Mandela’s study emphasized upon the dielectric constant and Maxwell-Wagner dispersions of 

suspension oriented prolate spheroids.   

 In 1965 Looyenga suggested the formula for the dielectric constant of heterogeneous 

mixtures. The computed results on the basis of the proposed formula agreed well with the 

experimental data. Stuchly in 1970 examined the complex permittivity of sand as a function 

of moisture content. By examining the complex impedance of and effectively long wave guide 

filled with moist sand he calculated the real and complex permittivity contributions for 

different moisture content at 9.4 GHz. The results indicated the critical dependence of both 

real and complex permittivity on moisture content.  

 Further Vinogradov et al. in 1972 reviewed the various elements on the nature of sand 

and dust storms and consequently studied the structure of dust storms from ITCS IT.V. images 

obtained over Iraq and Gulf of Persia. Subsequently in the same year (1972) Otterman studied 

theoretically the nature of desert dust storms from LAND SAT images. Further Geiger et al. 

(1972) measured the dielectric constant of less than 10-5 gm/cm3 was less than 0.1 dB/ km for 

sand and 0.4dB/km for clay at 10 GHz. 
 

 Further in 1977  Patterson carried out theoretical investigation and suggested the 

atmospheric extinction between 0.55 µm and 10.6 µm caused by soil derived aerosols. In 1978 

Jenning et al. investigated theoretically the effects of complex refractive index and particle 

size distribution variations on atmospheric extinction and absorption for visible through 

middle IR wave-length.  

 Ghobrial et al. in 1978 collected samples of dust particles during storm and measured 

the particle size distribution. The measurement showed the upper limit radius of 150 µm. 

Below this limit, an exponential particle size distribution was used in their analysis. They 

derived and expression for the attenuation using the method of Maxwell – Garnett and 
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predicted the X – band attenuation to be 10-3 dB/km. Further in 1979, Hafid et al. analyzed the 

propagation characteristics of electromagnetic wave through various dust particles 

concentration and measured the dust particle permittivity using on open cavity resonator. Knox 

in same year (1979) carried out attenuation measurement for smoke and other obscurants 

created by high explosives within the lime of sight of MMW propagation paths. He reported 

0.4 dB worst case attenuation. Chu also in 1979 made an attempt to establish the relation 

between optical visibility and particle density. He further suggested the expression for 

refractive index.  

 In 1980 Ghobrial conducted the measurement on three dust samples using the resonant 

cavity method. His result on permittivity for compacted dust showed a marked enhancement 

in the loss tangent with water content. Subsequently, Martin et al. in 1980 also reported the 

radar returns at 35 GHz from dust and debris produced by large explosion.  

 In 1981 Gupta et al. estimated the scattering and absorption loss due to sand particles. 

The frequencies up to 100 GHz were used to study the effects of dust storms on microwave 

propagation. Experimental results obtained were also included to see the effect of adverse sand 

storms.   

 Schwering in 1982 measured the attenuation caused by high explosive dust at 38 and 

60 GHz And indicated the attenuation due to H.E. dust and smoke was minimum. Goldhirsh 

in 1982 theoretically investigated the influence of dust storms on radar operating in desert 

regions. Consequently, he assessed the attenuation and back scatter properties associated with 

dust storms over desert regions in the frequency range of 1 to 10 GHz. His studies on radar 

reflectivity of dust indicated that dust was not a source of significant clutter.  

 In same year (1982) Ansari et al. conducted the theoretical investigation regarding 

attenuation and depolarization in 3-37 GHz frequency range. They pointed out that attenuation 

and cross polarization effects were quite small in modest dry sand and dust storms with 

visibility around 100 m for linear polarization up to 37 GHz. However, significant attenuation 

and cross polarization could result in humid area for dense storm with visibility around 20m. 
 

 Sharief et al. in 1983 investigated the effects of moisture content and chemical 

composition on dust permittivity by measuring the permittivity of dust by cavity and 

transmission line techniques. They observed that water content up to 5% by mass may enhance 

the permittivity considerably. 

 Haddad et al. in 1983 measured the permittivity and size distribution for four samples 

at 9.3 GHz in which two of the samples were described as sands, while third and fourth were 

simulated samples obtained by mixing clay and three grades of slit. In same year (1983) 

Albader et al. also measured the complex permittivity of dust samples using transmission line 

technique. The found the loss tangent decreasing with particle size whereas dielectric constant 

increasing slightly with frequency between 8.5 GHz and 10.5 GHz. Further Altschuler in 1983 

stressed upon the sensitivity analysis of attenuation and showed that the attenuation depends 

heavily on maximum particle radius, the number of large particles, and the complex valued 

index of refraction. Subsequently, Mc Ewan et al. in (1983) attempted to remove the 

uncertainties relating to particle shape and alignment. They derived the expression for cross 
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polarization using Rayleigh scattering approximation and also verified the validity of the 

approximation up to 37 GHz.  

 Later in 1984 Ghobrial investigated theoretically the attenuation and cross polarization 

due to dust storms in ground satellite link. He found that for visibility 100m and elevation 

angle 300 the cross polarization discrimination was less than 30dB.  

Later Connolly in 1985 investigated theoretically the aspects of dust storm particles 

which were relevant to microwave propagation impairment. In the same year (1985) Row 

derived indoor-outdoor relationship of suspended particulate matter in Riyadh, Saudi Arbia. 

Al-Hafid et al. in 1985 carried out a series of measurements on variety of dust samples (Sand, 

slit, clay, clayey slit) at 11 GHz to ascertain the complex permittivity both for dry and mist 

conditions. They suggested that complex dielectric constant depends heavily on moisture 

content, particle size, distribution and composition of particle material. Haddad et al. in 1985 

estimated attenuation, phase shift, scattering and absorption using natural and simulated dust 

samples with different volume of moisture content, particle size, and particle density. They 

compared the calculated values of attenuation and phase shift of microwave in simulated dust 

storms with measured value. In the same year (1985) Upton et al. made and attempt to study 

the phenomena of forward scattering at millimeter wave frequencies and calculated the 

coherent attenuation on the model of Van de Hulst.  

 Later and attempt was made by Varadan et al. in 1985 to present a model of 

propagation for studying both coherent and incoherent intensities of electromagnetic field in 

discrete random media. The model also provided the dispersion equation which was solved for 

both coherent attenuation and velocities for various values of concentration. 
  

 Salman et al. in 1986 developed and algorithm for the calculation of the attenuation 

and fading of signal while propagating through sand and dust storms. The calculation was 

based on typical size distribution, concentration, and complex dielectric constant of particles 

at a frequency of 9.35 GHz. Later in the same year (1986) Kirakosyants et al. emphasized upon 

the study of fluctuation in signal energy while propagating through turbulent atmosphere, 

whereas Antar (1986) measured the back scattering characteristics of spheroid dielectric target 

at 9.5 GHz. Further Hongo et al. outlined a linear profile multiplayer approximation for 

computing reflection and transmission coefficient for plane wave by a layered medium. In the 

same year (1986), Hoshiyama et al. analyzed theoretically the wave propagation characteristics 

at high elevation angle and derived and expression for size distribution of precipitations, which 

was followed by attenuation measurement at 34.5 GHz and 11.5 GHz. Further in 1986 Bashir 

et al. presented a review of the literature covering the effects of dust storms on microwave 

links. Based on the results reported by number of authors, he concluded that the attenuation 

was not significant unless high dust density was considered.  

 Ali in 1986 made the reliability study of millimeter wave propagation in arid land. 

Based on long term rain data and sand storms records in Riyadh, he suggested the outage due 

to individual effects. Further, he estimated the total outage duet to rain and sand under various 

storm conditions. He then showed that rain and sand storm may have comparable effect on 

link reliability for typical storms. In his later paper (1986) he emphasized upon the propagation 
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of millimeter wave into sand storms and examined the critical choice of a size distribution in 

estimating the attenuation. He further, established the scaling factor for seven distributions.   

 In 1987 Ahmed surveyed the particle size distribution of sand and dust; he discussed 

the various assumptions for the theoretical prediction of the effect of particles on MMW 

propagation and developed the general formula for propagation parameter for any shape and 

any distribution. He also calculated the attenuation and phase shift due to spherical and 

elliptical particles. In same year (1987) Polvika measured the atmospheric attenuation by 

radiometric method and suggested that these results would be useful in other fields. Further 

Ghobrial et al. (1987) derived the expression for attenuation and cross polarization in terms of 

visibility and wave-length for dust particles present in the medium. Their study on ellipsoidal 

particle revealed that circularly polarized wave gets cross polarized significantly.  Gannaway 

et al. (1987) explained the use of tropospheric reflection for communication system using 

microwave and other radio frequencies. They developed expression for the loss and found the 

attenuation of the order of 10 dB/degree angle from the horizontal and 9 dB/100 km. 

Shakir et al. in 1988 explained the influence of particle size distribution on microwave 

communication and consequently developed expressions for attenuation coefficient and phase 

constant in terms of particle size distribution. Further the study by Yashiro et al. in 1988 

resulted into a new method for measuring the permittivity of liquid and power. The advantages 

in this method was accurate maintenance of TE10 mode within the wave guide and accurate 

relationship between the reflectance and the permittivity.  
 

 Qinglin et al. in 1990 presented the general formulation for an arbitrarily polarized 

plane wave obliquely incident on a slab of random medium and compared the numerical 

multiple scattering solution of integral differential vector radiative transfer equation with that 

of the analytical first order scattering solution. Further, Hafid et al. (1990) came forward with 

estimation of losses of electromagnetic energy due to scattering and absorption by dust 

particles. They suggested that mean dust particle radius of 0.0344mm with water layer 

thickness of 0.00304mm could give rise to attenuation of the order of 0.166 dB/km with 106  

particles/m3 concentration. Later Saachi 1990 studied the reflection property of wave from one 

dimensional random medium of discrete scatters. The result indicated that if the slab size 

becomes infinite all of the incident power in reflected on the average.   

This was followed by a work of Vishwakarma and Rai 1990. They estimated the losses 

in mm wave, due to depolarization, scattering and absorption, while propagating through the 

sand and dust storms. Moheb et al. (1990) presented the formulation of the plane wave 

scattering from dielectric bodies of finite size using the equivalence principle.  

 By using the theoretical relationship between attenuation and depolarization a 

cumulative distribution of depolarization was predicted by Fukuchi. In the case of earth space 

paths, however, he found poor correlation between measured attenuation and XPD. The study 

of Shevtsov (1990) confined to the statistical characteristics of the wave in a layered randomly 

and regularly inhomogeneous media by using the method of invariant embedding in the 

diffusion approximation.  Further in 1992 this was followed by Rai and Vishvakarma in which 

the effect of depolarization on the propagation of electromagnetic waves at millimeters range 
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due to sand and dust storms is investigated. Attempt has been made to evaluate the attenuation 

caused by depolarization of waves. An equation has been developed for depolarization in 

which the concept of scattering by dipole as well as back scattering has been utilized. For the 

purpose consequently, some theoretical computation has been done in order to study the effect 

of various parameters a depolarization and attenuation. The results are in good agreement with 

earlier reported experimental results. This verifies the accuracy of the theory developed.  
 

Further in 1993 investigation was carried out by Rai and Vishvakarma to evaluate 

cross-polarization and attenuation of millimeter waves in sand and dust storms. The concept 

of scattering by random discrete scatter in utilized to quantify cross-polarization as well as 

attenuation. Propagation constants for horizontal and vertical polarization are obtained using 

Foldy’s approximation in which the spare particle concentration is considered. Equations have 

been developed for evaluating cross polarization and attenuation of the wave as a function of 

frequency and visibility. It is found that cross polarization depends heavily on the value of 

visibility for the millimeter range considered. Also in 1994 a theoretical investigation has been 

carried out by same author, in which a theoretical investigation was conducted to examine the 

propagation characteristics of millimeter waves in sand and dust storms. The storm is 

considered to have three main constituents, i.e. sand, silt and clay. Reflection coefficient, 

transmission coefficient and absorption loss were calculated using the impedance concept as a 

function of frequency and visibility. The entire length of link is equated to three transmission 

line sections in cascade, where the sections were characterized by medium parameters of the 

three constituents of the storm. The propagation parameters are found to depend both on 

frequency and visibility. Brewster’s phenomenon is clearly observed by the system which is 

around 750 of angle of incidence. It has been found that for sparsely distributed particles the 

reflection coefficient is reduced by several orders of magnetic as compared to the case of zero 

visibility. In the same year 1994 an experimental investigations were carried out by the same 

author for the measurement of the complex dielectric constant of dry and moist samples. The 

measurement was conducted at 10.45 GHz in bulk concentration. Propagation of 

electromagnetic wave through sand and dust has been utilized as a basic concept for 

measurement. The complex dielectric constant is found to depend heavily on moisture content. 

The effective increase in complex dielectric constant with same moisture content in sandy 

samples is greater than clayed and silty sample. Two distinct regions are clearly observed in 

the variation of complex dielectric constant with moisture. Further, the bulk permittivity of 

soil samples is also calculated using the different correlation to check the veracity of the 

measured bulk permittivity.   

 In the year 1995 C.S. Rai, et al. carried out theoretical investigation and suggested the 

depolarization of millimeter wave from the layers of three main constituents (sand, slit and 

clay) of storm. Both ellipsoidal and spheroid (prolate and oblate) shapes of dust particles are 

considered. The concept of differential phase and differential attenuation has been utilized to 

quantify the depolarization. It has been found that, in general, differential attenuation, 

depolarization angle and depolarization loss due to depolarization produced by ellipsoidal dust 

particles are higher than those produced by the spheroid dust particles. The prolate spheroid 
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dust particles are found to cause more depolarization and attenuation as compared to those by 

oblate spheroid dust particles. It has also been observed that the depolarization and loss due to 

depolarization caused by ellipsoidal and spheroid dust particles depends directly a frequency 

and particle density.   

In the year 1999, Macro Bittelli et al. observed that there is evidence that cumulative 

PSDs (Particle size distribution) in soils follow a power-law distribution, consistent with a 

fractal fragmentation model fragmentation fractal dimensions of the three domains increased 

in the order: clay < silt < sand domain. A method in imposed to estimate the parameters of the 

fragmentation model of the PSD in the silt domain from standard textural data of clay, silt and 

sand fractions.  

 In the year 2000 David Joshya white illustrated about a new soil performance 

classification system and utilization of fly ash as a construction material. A new soil 

classification system was developed from empirical data correlations which address 

anticipated field soil performance relative to swell potential and frost susceptibility.  

 In the year 2005 Remake L. Van Dam et al developed a method for predication of soil 

dielectric properties. This is especially problematic because many electromagnetic sensors for 

the detection of buried objects operate in or near this frequency range (1.3 GHz). It has been 

suggested additional measurements in this frequency range would be very helpful to improve 

understanding of the frequency dependent soil characteristics.  

 In the year 2007 Devendra Singh Studied about monitoring tropical cyclone evolution 

with NOAA satellites microwave observations further it has been seen that the AMSU is 

extremely promising for improving our knowledge of tropical cyclones. 

    In the year 2008 Chaudhri H.C. et al. observed dielectric study of moisture laden soils 

at X-band microwave frequency. In this the results shows the change in electrical properties 

of dry and moisture-laden soils.  

In the year 2009 Y.S. Meng et al. explained the propagation loss prediction in forest 

environment. It is found that although a significant amount of research have been performed 

on the empirical propagation loss modeling, it is still a change to describe the radio wave 

propagation within the forest environment accurately.  

In the year 2009 H.C. Chaudhri et al. explained dialectic properties of black and red 

soils at microwave frequency. In this paper result shows the change in electrical properties of 

soil before and after the addition of water.  
 

In the year 2010 P.K. Karmakar discussed some of the atmospheric influence on 

microwave propagation through atmosphere. Amongst the suspended particles in the 

atmosphere water vapor and fog are the most influencing parameters when microwave 

propagates through the atmosphere.  

In the year 2009 M. Duane Nells described about remote sensing of cropland 

agriculture. In the year 2011 Cheng-Fan LI et al. presented research review on urban land use 

change based on remote sensing images.  

In the year 2012 Chintan Pathak et al. discovered silica reduction technology for fly 

ash zeolite synthesis. In this study authors have discussed the microwave digestion method. 
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This calls for utilization of industrial by product fly ash in zeolite synthesis using microwave 

apprised digestion.  

In the year 2013 Alade Olusope Michael explained VHF radio wave propagation loss 

over long forest channel. In this paper it has been shown that the radio wave propagation loss 

in the channel of consideration is due to tree – canopy and ground reflection (CGR) rather than 

the foliage induced effect.  

In the year 2013 Johann Christiaan Pretorius et al. have mainly focused on the 2 GHz 

to 12 GHz frequency range and investigated the mobile and Wi-Fi frequency bands. In the year 

2013 B.D. Kar et al monitored phase changes during microwave sintering of fly ash.  

 In the year 2014 Mukesh Chandra Kestwal et al. described the prediction of rain 

attenuation and impact of rain in wave propagation at microwave frequency for tropical region. 

In this paper, exponential model has been used to determine the attenuation level for K. region 

(India) which can be used for region having similar condition.  

 In the year 2014 by DOI: 10.1 Chaudhary P.R. Ahire D.V,5680/IJIRSET. 

2014.0308045 evaluated dielectric content of Indian dry soils at C-band microwave frequency 

4.5 GHz and its relationship with the physical properties of 29 soil samples collected from 

different locations of four states of India.    

 In the year 2014 Ajay K. Singh et al. reviewed remote sensing techniques for land use 

mapping in lower agar sub watershed Chhattisgarh. In the current study remote sensing 

techniques is used to analyze the land use changes in Lower Agar sub watershed of 

Chhattisgarh. Result shows the change that has been occurred during 2000 and 2009 as 

agriculture land with crop cover in the sub watershed increased from 24.6% to 32.25% of the 

total area changes barren land reduced from 28% to 19.2%. 
 

 In the year 2014 Uma Patel et al. elaborated the study about remote sensing, its 

process, types, application and advantages. 

In the year 2014 G.D. Bhatt illustrated remote sensing and GIS tools used to analyze 

the floristic diversity in south Gujarat. The study evaluates the floristic diversity analysis in 

south Gujarat forest using stratify random sampling technique.  

 In the year 2015 R. Rajesh Mohan studied about measurement of soil moisture content 

at microwave frequencies and suggested that the free space transmission microwave 

frequencies because of the need for a large structure and large amount of soil samples, can be 

conveniently used along with a simple microstrip patch antenna and a suitable sample holder, 

which is immune to microwave radiation.  

 In the year 2015, Chandhary H.C. researched dielectric properties of soil with organic 

and inorganic matter at J. Band microwave frequency and found that study of physical 

properties , chemical properties , dielectric properties of soils with varied organic and inorganic 

matter is useful in agriculture to predict quality and fertility of soil. 

 In the year 2015 Dhiware M.D. et al. studied about physic-chemical and dielectric 

properties of soil samples at X-band microwave frequency of Nasik region and found that the 

crops like soybean, cotton, maize, rice, tur, onion, can be taken in kharif season. Also the crops 

like wheat, gram, and onion can be taken in rabbi season according to availability of water. In 
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summer season groundnut, onion, can be taken. Soil in Sinnar tahsil is suitable for bajra, 

tomato, maize, soyabean, wheat, onion, cotton, soil in Igatpuri is suitable for rice, wheat, 

pulses, tomato etc.  

In the year 2015, Tewari Manoj observed that metal concentration in soil of an 

industrial region of Chhattisgarh, Central India and found that the most of the soil samples, 

higher concentration of selected heavy metals are observed near the surface of ground and 

magnesium which has highest concentration. of selected heavy metals are observed near the 

surface of ground and magnesium which has highest concentration. The surface water analysis 

also indicated that the concentrations of Cr. and Mr. are higher before and after the monsoon.  

Pollution can be reduced by using Scientific designed dumping sites with liners and if possible 

the amount of industrial solid waste generation may be reduced with the help of process 

modification of particular products also the higher PH (alkaline ) of the disposed industrial 

solid waste may reduce the leachate generation, so suitable alternatives can be used for the 

same at the time of industrial solid waste disposal or dumping near populated vicinity .  

 In the year 2016 Navarkhele V.V. studied about study of two Indian soils and found 

that the resistivity decreases by adding water content and reaches to a constant value, It is 

higher  for white soil and lower for black soil , due to lower water resistance or higher water 

retentive capacity black soil is good for agriculture purpose . The colour of the soil does not 

matter the agricultural productivity. Due to higher percentage of calcium carbonate, the white 

soil is used for construction and other applications where calcium carbonate is used.  

 In the year 2016, Martine Al and Shang Julie described about complex permittivity to 

detect lead in soil with various salt forms and combinations and observed to changes in lead 

salt concentration in soil , In general, the relative permittivity at dielectric dispersion frequency 

decreased, whereas, the loss factor at 200 MHz increased with an increase in lead concentration. 

This indication that complex permittivity can be used to monitor lead concentration in soil. 
 

 In the year 2017, Tan Giao et al. studied about design of a new TDR probe to measure 

water content and electrical conductivity in highly saline soils and observed that lots of TDR 

probes have been designed for different requirements since time domain reflectometry theory 

was introduced into soil measurement field. Also plenty of relationship have been proposed to 

calibrate apparent permittivity and volumetric water content, and the accuracy was improved 

greatly.  

 In the year 2017 Nishat Syeda Ruhi et al. described a brief review bout dielectric 

properties of soil at various bonds of microwave frequencies and observed that the dielectric 

content in the soils and frequency of measurement .Dielectric constant of soils increases slowly 

with increase in the moisture , after where it increase rapidly with moisture content  

 In the year 2018, Moradizaer mina et al. studied about estimation of improved 

resolution soil moisture in vegetated areas using passive AMSR-E data and found that soil 

moisture variability is effectively captured at 5 Km spatial scales without a significant 

degradation of the accuracy. 

 In the year 2018 Patel Lakhapati discussed about role of moisture content and 

dielectric constant in soil and found that there are a lot of effects viz water effect, texture effect, 
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bulk density effects, organic matter content , soil water temperature, salinity effects,  etc, but 

role of moisture content  plays pivoted role in microwave remote sensing It has been also seen 

that microwave remote sensing has the potential for widespread use in soil moisture.  

In the year 2018 Dhiware Manisha et al. described about the dielectric study of soil at 

X-band microwave frequency and physiochemical properties and found that in Niphad tahsil 

(NE Maharashtra) farmers from, this region usually grow grapes in their form in which PH is 

between S.S. to 7.0 its major rivers are the Godavari and its tributary, the Kadwa Sugarcane is 

are of the most important agricultural products and the basis for a Sugar refining and alcohol 

distilling industry, conducted at two cooperation sugar factories. other major crops include 

onions, grapes, soybean, tomatoes and flowers, all exported internationally as well as wheat , 

gram and other vegetables and grains (bajra, Jowar, tur). Niphad is the largest grape processing 

location in India. The dielectric contant of Niphad soil varies with the texture of the soil. these 

variation have been found to be strongly dependent on the texture of soils. It is observed that 

soil  sample of this region is sandy loam loam , so main crop of Niphad tehsil is grapes.  

 In the year 2018 Dhiwar M.D. et al. showed about relationship between dielectric 

constant and water content of soil from wesern ghat of Maharashtra, India and observed that 

there is slow increase in dielectric constant at lower percent of water content, where as it 

increases sharply at higher water constant and becomes constant at certain value of water 

content in soil further it has been observed that dielectric constant increases with increase in 

moisture content slowly  up to transition moisture them in increases rapidly with increases in 

moisture constant. The result shows the change in the electrical properties of soil before and 

after the addition of water, Also dielectric loss is directly proportional to the an microwave 

conductivity and transition temperature, It has been found that emissivity decrease with increase 

in moisture content In the field of remote sensing and agriculture results obtained are useful.  

 In the year 2018 Sahu Vijay et al. explained the role of dielectric behaviour of soil in 

agriculture with reference to pond area and stated that soil is a heterogeneous  mixture of 

silicate particular, humus a variety of insoluble salts and oxides of metals called the solid 

phase, a liquid phase and a gaseous phone. Organic matter level and structural improvement 

of soil can be build up, to varying degree, and maintained by continuous judicious application 

of manures, even under tropical conditions prevailing in India. He further suggested that the 

dielectric constant of soil are strongly dependent a soil moisture and soil texture, such study 

of soil is also useful in microwave remote sensing and agriculture in order to increase its 

productivity. 
 

 In the year 2018, Jain Amar Kumar et al., estimated the response of organic manure, 

zinc and iron an soil properties, field and nutrient uptake by pearlmillit crop grown in inceptisol 

and found that the increase in NPK uptake by pearl millt with integrated application of 

nutrients may be due to improvement of the soil environment. More over organic manures 

after decomposition released nutrient which became available to the plants and thus increased 

NPK concentration. 

 In the year 2019, Patel Lakhapati et al. discussed about significance of dielectric 

behaviour of flood affected soil in agriculture with special reference to Bihar and Chhattisgarh 
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and stated that study of Physical properties, chemical properties, dielectric properties of soils 

with varied organic and inorganic matter is useful in agriculture to predict quality and fertility of soil.  
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