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In this paper an attempt has been made to analysis the significance  of  dielectric  
behavior  of  flood    affected  soil in agriculture: with  special  reference  to  Bihar  and 
Chhattisgarh. It has been seen 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. The main reason behind the practical 
interest in determining  dielectric properties of food products and agricultural materials. 
Results are very useful for the scientists working in the field of MRS for soils and also 
for agriculture scientists. In India major parts are affected from natural calamity such as 
ice, dust storm, cyclone, heavy ocean currents, heavy rains, epidemic diseases, draught, 
earthquake, landslides, and floods. In the Bihar the river ‘KOSHI’ is popularly known as 
sorrow of Bihar besides a lot of rivers affects the daily life homeless and horrible 
scenario. It has been cited for Chhattisgarh by the geographers the river Mahanadi near to 
Sheorinarayan affects the life of common people. Obviously it has been seen that flood 
affected soil are very fertile and produces unpredicted grains which is panacea for 
agriculture based people. The fertility of soils can be predicted with the help of 
permeability, dielectric constant and properties. Dielectric constants of irrigated and non 
irrigated soils differ in their characteristics. 
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 1. INTRODUCTION: 

Chhattisgarh state in India having total Geographical area of 135,194 sq kms. This state is 
also known as bowl of rice in Chhattisgarh. Lower ager sub – Water shed is also a part of 
this. This sub watershed is located approx 30 Kms East of Mungeli district in 
Chhattisgarh, ranging from 220.00’ 59.6” N latitude and 810 50’ 25.92” E longitudes the 
sub watershed covers 183.27 sq kms area. Its elevation ranges from 252 to 310m above 
sea level. Geographically, it is located in the southern section of  Maikal range influenced 
by Gondwana Super rock. The climate of the area is sub tropical. The Maximum average 
temperature has recorded 44.50 c in May and minimum of 8.40c  in January. The average 
maximum rainfall of 1472.7 mm and 901.5 mm minimum has recorded in the area. The 
main soil type to the area is clayey mixed. The natural vegetation of semi-moist broad 
leaf forest disappeared many decades ago from the area due to population pressure and 
flood. Paddy is the primary crop in the area. Population growth and urbanization near to 
Pathariya area has been increased in compare to other parts of the sub watershed.  

Abstract 
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Agriculture plays a dominant role in the Economic of both developed and developing 
countries. Whether agriculture represents a substantial trading industry for an 
economically Strong  country. The production of food is importance to everyone and 
producing food in a cost effective manner is the goal of every farmer, A farmer needs to 
be efficient, and that includes possessing the knowledge and in formation of products to 
for available strategy for farming operations. This serves the purpose of forecasting grain 
supplies (yield predication), collecting crop production statistics, facilitating crop rotation 
records, mapping soil- productivity, identifying of factors influencing crop stress, 
assessing crop damage due to storms and drought, and monitoring farming activities.  

Assessment of the health of a crop, as well  as early detection of crop infestations, is vital 
for ensuring good agricultural productivity. Remote sensing allows the farmer to identity 
areas within a field which experience difficulties, so that he can apply, for instance, the 
correct type and amount of fertilizer, pesticide, or herbicide. Using this approach, the 
former not only improves the productivity of his land, but also reduces his farm input 
costs and minimizes environmental impacts.  

Recent advances in communication and technology allow a farmer to observe image of 
his fields and make timely decisions about managing the crops.  

 Remote sensing does not replace the field work performed by farmers to monitor 
their fields, but if does direct them to the areas in need of immediate attention.  As a 
primary motivation to pursue on the correlation between dielectric properties and 
physical/Chemical properties, it is essential to determine the quality of agricultural 
products and food materials so as to meet the consumer’s expectations that are growing 
quickly. Developing specific enhances and advanced techniques and instrumentations 
enhances the scope of these investigation, which basically rely on being provided with 
the appropriate technologies. Investing in a non-destructive characterization technique 
must be relevant for the environmental and economical scientific assessment in the food 
industry. 

 The solid relationship between dielectric behavior and the chemical and physical 
structure of the agro-physical material in the studies highlighted throughout the review 
opens the door to explore the existing investigations further and to elicit more accurate 
indices. With the availability of updated analyzers on the market, future research is 
encouraged to invest deeply in the dielectric characterization of the agricultural and food 
sector. The dielectric spectroscopy has been proven to have great potential in the 
electrical assessment of cereal grains, fruit and vegetables, and various other food 
industry products. Upon the various factors affecting the dielectric properties such as 
frequency , moisture, content , bulk density, temperature, composition and concentration, 
structure and constituents, carbohydrate, and both the ash and protein content of food 
materials. Future research is expected to elicit more studies on the correlation between 
physical and chemical properties and dielectric properties. 
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2. THEORITICAL CONSIDERATION:

  India is agriculture based country. Geographical climate affects the 
production of agriculture in respect of food grains 
basis of climate. 

Chhattisgarh is humid subtropical and tropical 
of Gujarat, M.P., Odissa, Andhra Pradesh, TN. Karnat
wet & dry and humid subtropical

 

 

   

The dielectric behavior of soil has dependence 
different parts of soil constituents 
dielectric constant of soil is a measure of the 
wave. In electromagnetic wave frequency is utilized from 1 GH
Dielectric constant decreases with increase in frequency
soil depends a texture of soil and clearly dependent 
found that dielectric constant of Indian soil in dependent 
has inheritant property itself and has its own set of 
location, nature, climate etc. Dielectric 
electric energy [3]. 

 It has been seen that the re
gravimetric water con
such as moist soil, the dielectric constant is not a simple function of the values for 
individual components
constant of dry soil is not dependent of frequency
of moisture by  the soil. 
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CONSIDERATION: 

India is agriculture based country. Geographical climate affects the 
production of agriculture in respect of food grains . India in divided in six parts 

Chhattisgarh is humid subtropical and tropical wet & dry. It has been seen tha
of Gujarat, M.P., Odissa, Andhra Pradesh, TN. Karnataka, Mahara
wet & dry and humid subtropical. 

             

The dielectric behavior of soil has dependence on the soil constituents
different parts of soil constituents  specially sand, silt & clay. 
dielectric constant of soil is a measure of the response of the soil to an electromagnetic 
wave. In electromagnetic wave frequency is utilized from 1 GHz

t decreases with increase in frequency [2]. The dielectric con
texture of soil and clearly dependent on the texture of 

found that dielectric constant of Indian soil in dependent on the bulk 
has inheritant property itself and has its own set of constituents depending 
location, nature, climate etc. Dielectric constant shows the ability of a material to store 

It has been seen that the relation between the dielectric constant and the 
gravimetric water constant is almost non-linear. This is due to for a compos
such as moist soil, the dielectric constant is not a simple function of the values for 
individual components. It has been observed through the researcher

t of dry soil is not dependent of frequency. The variation is due to the 
by  the soil.  
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The variation is due to the absorption 
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There are several effects which affect the soil properties on microwave dielectric constant 
viz, soil water effect, soil texture effect, bulk density effects , organic matter content, soil 
water temperature, salinity effects, soil structure effects. Soil surface roughness (SSR) 
has influences an thermal properties [5] infiltration rate [6] surface run off [7] and 
susceptibility of soil to erosion [8]. The source of organic carbon in the cultivated soil 
included crop residue, animal manure, cover crops, green manure and organic fertilizers, 
etc. Most living things in soils, including plants, insects, bacteria and fungi are depended 
on organic  matter for nutrients & energy. ‘Organic carbon’ values are in between 0.31 
and 1.86%. The organic matter is a vital store of available nutrients. The nutrient supply 
in soil depends on the level of organic  matters, calcium carbonate content, degree of 
microbial activity, change in pH, types and amount of clay and status of soil moisture. 
Agricultural product varies in season. 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 summer season groundnut, 
onion can be taken. 
 The dielectric properties of material has been found for the electrical 
characterization of several chemical products and polymer nano-composites with high 
abilities of energy storage [9]. For many industrial, food, and agricultural sectors and 
wood working branches, material investigation has been used for the evaluation and 
quality control of meat, fruit and coffee [10]. A wide spectrum of electromagnetic waves 
has also been used in moisture determination .The interaction of a material with potential 
is expressed by a dielectric spectroscopy technique. This helps in dielectric properties of 
food material. A comprehensive of the electrical behavior and the progress of indirect 
non-destructive methods to determine the physical properties are both based on the 
dielectric properties of cereal grains and oilseeds [11]. Various characteristics of 
agricultural materials and food include frost sensitivity, chilling and freezing tolerance, 
moisture content, seed germination, mechanical stress, pasteurization and other properties 
of fruit and vegetables. The properties of seeds, soil meat and milk are among these 
characteristics. Moisture content, the maturity of the fruit, the freshness of the eggs, the 
potential insect control in seeds, and RF heating are covered by infected food and thus 
fall within these properties as well. The assessment of agricultural porous media, 
including soil, granular, and powder materials of agricultural origin is based on moisture 
and salinity.  Dielectric properties of different food and food products were found to 
increase are with fat and lipid content.  

3. RESULT AND DISCUSSION: 

The role of soil in moisture significantly affects the dielectric behavior. Especially 
physical and chemical properties exhibit important variation in dielectric behavior. The 
components of soil sand, silt & clay depend upon the size of the particle and the structure 
of soil depends on the way the particles are arranged. Both of them influence the amount 
of pore space and its distribution in the soil. An important data has been found from the 
researchers[12] viz,  dielectric constant of U.P., 2.4-3.2; dielectric constant of T.N., 2.72-
3.54; dielectric constant of M.P., 2.75-3.15; dielectric constant of Karnataka, 2.55-2.75; 
dielectric constant of Kashmir, 2.45.    
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 It has been seen 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. The main reason behind the practical interest in 
determining  dielectric properties of food products and agricultural materials.  

4. CONCLUSION: 

• Soil moisture affects the dielectric behaviour. 
• Dielectric properties in soil physical and chemical properties due to composite 

material such as moist soil. 
• More accurate values of the dielectric constant helps proper designing of the 

sensors for microwave remote sensing (MRS) 
• Results are very useful for the scientists working in the field of MRS for soils and 

also for agriculture scientists.  
• The fertility of soils can be predicted with the help of permeability, dielectric 

constant and properties. Dielectric constants of irrigated and non irrigated soils 
differ in their characteristics.  

• The color of soil does not matter the agricultural productivity. 
• Dielectric properties can be used to predict the soil fertility and health. 

5. REFERENCES: 

[1] O.P.N. Calla, O.P. Acharya, S.K. Mishra and K.C. Wart, “Estimation of the scattering 
coefficient At microwave frequencies of any And wet soils of India using measured 
values of Dielectric constant And Relating The same with the constituents of the soil IOP 
science 2016.  

[2] P.C. Bopna, S. Joshi, “Measurement of Dielectric constant of soils of marble mining 
Areas of microwave Region, Rajasthan state at Xband , IJETEE3, PP-66-69, May 2013. 

[3] P. Rajesh Mohan , R.S.M.P. Mohanan, study and Analysis of Dielectric Behaviour of 
fertilized soil at microwave frequency”, Euro, J. Adv.Engg, Tech 2 PP 73-79,2015. 

[4] O.P.N. calla, “Estimation of Dielectric constant of soil farm the given texture at 
microwave frequency” Indian Journal of Radio & space , Physics, vol.33, June 2004, 
pp196-200. 

[5] R.M. cruse et al., “A modul to predict Tillage effects on soil temperature , soil science 
society for Americo journal 44, 378-83, 1980. 

[6] M.K. Magunda et al, “Changes in micro relief and their effects on infiltration and 
Erosion during Simulated Rainfall” soil Technology 10, 57-67, 1997. 

[7] E.C. Kamphorst et al., Predicting Depressional storage from soil surface Roughness,” 
soil Science society of American Journal64, 1749-58, 2000. 

[8]C.B. Johnson et al., “Influence of surface roughness and clod, size and stability an soil 
and water losses”, soil science society of America Journal 43, 772-77, 1979 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-09, Issue-01, Jan-Feb 2019 Issue 

 

 w w w . o i i r j . o r g                      I S S N  2 2 4 9- 9 5 9 8 
 

Page 72 

[9] Ahmad H.M.; Windhan,A.D.;Al-Ejji,; M.M.; Al-Qahtani, N.H.; Hassan, M.K.; 
Mauriritz, K.A.; Bauchana, J.P.; Preparation and preliminary dielectric characterization 
of structured C60- Thiol- Ene polymer nano-composites assembled using the Thiol-Ene 
click reaction. Materials 2015, 8, 7795-7804.[CrossRef]. 

[10] Khalid,D.E.; Novas, N; Gazquez, J.A.; Garcia, R.M.; Manzano-Agugliaro, F. Fruit 
and veritable quality assessment viz dielectric  sensing. Sensors 2015, 15,15363-15397. 
[Cross Ref][ PubMed] 

[11] Trabelsi, S; Paz, A.M.; Nelson, S.O. Microwave diectrctirc method for the rapid, 
non destructive determination of bulk density and moister content of peanut hull pellets. 
Biosyt, Eng. 2013, 115,332-338. [Cross Ref]  

[12] Syedo Ruch Nishat et al , “ A Brief review: Dielectric properties of soil various 
bands of microwave frequencies JMCDD, Issue 03, vol 02, PP1-12, Jan 2017. 

 [13] https://google/images/LRBT4 .  

 

 

 

 


