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Abstracts: The research investigates soil nutritional condition, especially the potential hydrogen-Ph, Electric conductivity-EC,
Organic Carbon -OC, Nitrogen-N, Potassium-K, and Phosphorus-P. These are important factors determining the soil's nutritional
and health conditional level. The study has been done in H D Kote and Sraguru taluks of Mysore districts. Soil nutritional data were
collected from the soil health card series of Karnataka, and the sampling points were transferred to Arcinfo platform for further
analysis. Furthermore, with the analysis of geo-informatics, the IDW method, AHP, and weighted overlay analytical methodology,
interpolation was done to understand the soil health condition. Based on the different macro nutritional factors the final regional

soil health maps have been created. This paper provides the regional variations in the soil quality and health condition of the soil at
local level which is useful for agriculture planners and the end user like farmers.

Index Terms: soil nutritional, IDW, NPK, Ph, Geographical information system

INTRODUCTION.

Pedology and Edapology, are the two Maine branches of soil science. Pedology is the study of soil in natural settings. Edapology
is the study of soil concerning the soil-dependent and optimum utilization of its uses. Soil is a natural matter formed by natural
forces acting over a region. Soil chemistry Aims to understand the fundamentals of the process that regulate the transfer of
substances between various phases in soil. Soil chemistry provides the understanding required to predict the fate and behavior of a
substance. However, Land development and population growth continue to overtax soil. Extensive and overuse of soil it is causing
loss of soils nutritional quality and in the long term it will be harmful to the overall Agro economic development of a region. The
present study aims to understand the prime determinants of soil nutritional parameters such as Potential of Hydrogen, Electrical

Conductivity, Nitrogen Phosphorous, Potassium, and Organic Carbon.
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Materials and Methods.

Study Area.
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Heggadadevana Kote and saraguru taluks are formally known as Vana-siri Nadu means a land rich in diversified vegetation or
Forest resource land. H D.Kote Taluk is located between the 76°.06' to 76°.33' East longitude and 11°.50' to 12°.20' north latitude.
The average elevation of this Taluk is 694mtrs from MSL The total geographical area is 1116 sqm. The Population density of this
taluks are below average mark of the karnatatka state and it is 168 per s.g.k.m. The total population is 179316, the sex ratio is 969M-
997F, the total literacy rate is 64.73, and the annual rainfall is 1217mm. Environmentally it has a very rich atmospheric condition
largely covered by salubrious climate. River Kabini is the major source of water for Drinking and agricultural in H D Kote taluk.
Kabini is one of the major tributaries of river Cauvery. Taraka and Hebballa are the major streams of the river Kabini in
Heggadadevenkote taluk. This taluk has three Dams, namely Kabini, Taraka, Hebballa, and the total area is 18024 hectares. The
forest covers 17.30% of the area.

Saraguru taluk is situated longitude 76°.14' 30 to 76°.31' 30'E and Latitude 11°.42' 30°°N to 12°7' N. covers an area of 502 sgkm,
shared border with chamarajnagr district in Karnataka state and waynadu district in Kerala state, and average elevation 686m from
MSL, about 16.09% total (15007 hectares) area is covered by forest. The average population density is 160 per sgkm. Its total
population is 84390, sex ratio is 998 M -1040F, the average literacy rate is 62.79, and annual rainfall is 1108mm. The climate
condition is salubrious. The river Kabini is the principal river resource of this taluk. The Nugu stream flows in this taluk. Kabini
dam backwater and Nugu dam are the major reservoirs of this taluk.

Methodology.

The research was conducted in the entire rural and urban areas of H D Kote and Saraguru taluks. The study included both
primary and secondary data. The primary data has been collected from the farmers, and secondary data has been collected
from the soil health card services from government of Karnataka. More than one thousand soil quality sample data has been

used at Village level. Based on the sample data, the study area has been projected into six thematic layers such as PH, N, P, K,

IJNRD2209107 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijrti.org/

© 2022 1JNRD | Volume 7, Issue 9 September 2022 | ISSN: 2456-4184 | JNRD.ORG

0OC, and EC, which are the prime determinants of soil quality. These six maps provide the spatial distribution of the soil
elements in the study area. The thematic layers were done, using AHP Method, GIS IDW method, and weighted overly analysis
method. The Indian environmental standards and procedures of Karnataka state soil quality norm were adopted for the

analysis. The LISS-8 satellite Dem image, Arc GIS 10*, SPSS, the software has used for the study.

Rating Chart for Soil Test Data

Source: Department of agriculture Karnataka, KSDA soil test index and standards.

Nutrient of soil Low Medium High
Organic carbon Below 0.5 % 0.5-7.5% Above 0.75%
nitrogen( N) Below 280Kg/ha 280-560kg/ha | Above 560Kg/ha
Phosphorus(P) Below 10.0 Kg/ha 10.0-25Kg/ha | Above 25 Kg/ha
potassium( K) Below 110Kg/ha 110-280Kg/ha | Above280Kg/ha
Electrical Conductivity- EC Total Soluble Salts (Conductivity in milli mhos/cm2)

Below 1 Normal

1-2 critical for germination

2-4 critical for growth of the sensitive crops

Above 4 Injurious to most crops

Soil PH PH Level

Acids Below 6.0

Normal to saline 6.0t08.5

Tending to become alkaline 8.5t09.0

Alkaline Above 9.0
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Results and Discussion.

Electric conductivity (EC)

The amount of soluble salts in a sample is expressed in electric conductivity. It is also an important indicator of soil health. It effects
on crop yield, soil nutrition, soil micro-organic activity, and site suitability for agriculture. Electric conductivity, < 01 is Normal
Range (N), and 01 to 02 is in soluble content, and it is essential for critical germination (CG), and 02 to 03 is salty content, it is
critical for greatly salt-sensitive crops (CGSC), and above 03 is injurious to most of the crops. The Electric conductivity analysis
of H D Kote and Saraguru Taluks indicates, almost all the villages have less than 01 value, which is under the natural condition,
excluding five villages. In some parts of yelehundi, paduvakote village the value is 01 to 02 value, it is under CG category.
Similary, in some parts of Kanchmahalli, the Electric conductivity varies between 02 to 03 which falls under CGSC category.

In Some villages of Saraguru taluk, specifically Aalanahalli kyathanahalli kebbapura chikkabaragi villages, have 01 to 02 EC value
which comes under CG category. As per the field investigation, the main factors for Increase in salt level in some villages is because
of cropping and irrigation pattern. Generally the irrigated agriculture land farmers apply higher amount of sodium. Secondly the
surrounding terrain in this village are hilly. The soluble content of salt get carried and deposited in this village vicinity. The overall

reason is due to the lack of proper land management.

Organic carbon (OC)

Organic carbon plays a vital role in determining the physical-chemical and biological function in the soil based on nitrate value.
Organic carbon influences on soil characteristics like, soil color, nutrient holding capacity, soil stability, and microorganism binding
soil particles. The Organic Carbon in the soil is classified on the basis of the Rating scale varying between <0.5% as low, 0.5 to
0.75% as medium, and >0.75 is high. Almost all the part of the H D Kote Taluk and Saraguru taluk possess Natural condition. In
some

villages Such as Metikuppe forest, and Bannavadi village have, high to very high concentration of organic carbon. Particularly in
this place high concentration is found due to the dense vegetation. Since the rainfall is comparatively high, the foliage is also high,
leading to increase of humus content in the soil. In addition to this, conducive temperature has triggered a congenial microbiological
activity. As a result this, the region produces high Nitrogen and organic Carbon content in the soil.

The potential hydrogen (PH)

The potential hydrogen (PH) is the measurement of the chemical reaction in the soil, expressed by PH value. Ph value is important
property of the soil, as it determines microbiological activity and the physical conditions of the soil. The neutral ph. Value of the
soil is 7. The PH scale varies from 0 to 14. On the basis of the neutral value, the soil is measured in two dimensions, such as, Lesser
and Greater than the normal ph value. The PH=7 value indicates that, the soil has a natural reaction and the value lesser than 6
indicates acidity, and the value greater than 8 is Alkalinity. If the soil is too Lesser than the normal pH value, the soil contains more
of acidic and if it contains highly greater than the normal value it is alkaline soil. Both the extremes are harmful crop growth.
Most normally the crops grow between the value of 6.0 to 7 and 7 to 8.4. Beyond this range of values either the soil will be acidic

or alkaline in nature. PH value 9 and above is too harmful for crops. Most sensitive crops do not survive in this condition.

Taluk Level Analysis

The PH soil condition of the H D Kote, and Saraguru taluks found to be normal in almost all the villages. There are few villages
which are highly acidic in condition such as Hosuru, Jagankote, Kenchnahalli, Jiyara, yadathore, Jinnahalli, Manigarnudi,
kyathnahalli, of H D Kote, and Saraguru taluks. The villages such as Halladamanuganahalli, G B Saraguru, Gollanabheedu,
Bheemana Halli, Yalahundi kaval, Paduvakote, hosahalli, yadathore, Bhudanur, Hunasekuppe, kakanakote, Beguru, Huralipura,
Regions have mild acidity to strong acidity. And Chennahundi, Badaga,Jinnahalli, Jakkahalli,Lanke,kundur,chamlapura, karigala,
Nayakanhundi, Holehundi, M Kannenahalli, kothegala, Bettada beedu,

Alanahalli, kaniyanahundi, have slight alkalinity to strong alkalinity but none of the villages were possessing higher alkaline soil in
the H D Kote and Saraguru taluks.
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Reasons for Acidic and Alkalinity

The annual rainfall in the study area is above 500 mm, due to high rainfall Carbon dioxide from humus decomposition is also high.
Secondly intensive irrigation of land with application of chemical fertilizers are also leading to higher concentration of acidic soil.
Thirdly, The extract of root respiration lons(H*) from plant roots, and also the leaching of the extracts after the crop removal are

the basic causes (Ca,Mg,k,Na) for the development of acidic soil.

Whereas, the Soil alkalinity are developed naturally due to withering process. The oxidation process begins as soon the leafs wither
into the ground producing sodium, sodium bicarbonate, and also NH4. The dissolved chemical solutions like Sulfur. Calcium,
chloride, nitrate, sodium, salts are added into water from the usage of chemical fertilizers. Further, the water used in industrial and
domestic purpose are also discharged without treatment. The waste water from these sources are reaching the ground, subsequently
the soil alkalinity is piled up beyond the normal limit.

Problems of Alkaline Soil.

Higher the content of alkaline in the soil, most sensitive plants cannot survive. In such regions agriculture activity is greatly
hampered. In this hard condition, if the crops could able to survive, the crop yield will be below the normal level, Because, the
Low infiltration capacity of the soil leads to the stagnation of rainwater in the soil, this further enhances the top soil alkalinity.

Hence, cultivation is hardly possible in the high alkaline and acidic regions in the study area.

Treatments

The alkaline and acidic concentrated soil regions can be treated by means of applying organic fertilizers. This will help to improve
the microbiological and decomposition activity of the soil. Thus it fixes the carbonate lime in the soil there by it reduces the acidic
nature of the soil and maintain natural soil pH condition. The soil pH Value above 8.5 indicates sodic, or saline. To replenish the
sodic or saline content in the soil, Gypsum, and sulfuric acid are added to the soil. Slowly the sodic and saline content in the soil
get replaced to normal condition. Through this process the alkaline condition of soil can be brought back to natural condition.

Nitrogen. (N).

Nitrogen is most often the significant nutrient in the planet's growth. It is a constituent of chlorophyll. Soil nitrogen is made available
by mineralization. The adequate microbial decomposition enhances the soil organic matter. Nitrogen ratings in kg/ha and as per the
bureau of soil quality measurements standards of India and Karnataka the range of <240kg/ha is very low, and 240to480kg/ha is
medium, and >480kg/ha is high. As per this range, H D Kote and Saraguru taluks are in safe zone with respect to nitrogen content.
Almost all parts of Taluks have medium level and some parts of taluk have high and in Metikuppe village the nitrtogen content is
at very high level.

Phosphorus (P)

Phosphorus is a second key nutrient of the soil, and it plays a most important function for the plant in many ways such as, energy
transforming. Plant root growth, maturity, fruiting, and seed production. Based on the bureau of soil quality measurements standards
of India and Karnataka, the Rating scale of Phosphorus content <11.0 kg/ha is considered low level, the range 11 to 22 kg/ha is
considered medium level and >22 kg/ha is considered as high range. As per this measurement range, Most parts of the H D Kote
and Saraguru taluks have medium to high range phosphorus content in soil. Only in some plots of the villages of H D kote taluk
have a low content of phosphorus, specifically G B Saragur, Gollanabheedu, Karigala, jompanahalli, yelahundi, padukote,
bettahalli, Malara, and Anaghatti.

Potassium (K).
Potassium is the third most nutrient factor of soil. It is significant for plants, to control water absorption, and it improves plants

resistance power. Potassium also influence on crop yield and production. According to the soil quality measurements standards of
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India and Karnataka, the measurement scale of potassium <110 kg/ha is considered low amount, and the range between 110-280
kg/ha is considered medium level of potassium and >280 kg/ha is marked as high range of potassium in the soil. The distribution
of potassium content in the study area reveals that, H.D. kote and Sargur taluks have high content of potassium contrary to this;

only some patches in five villages are under medium to low range of potassium content in the soil. They are, Halladamanuganahalli,

Hosuru, Jagankote, Kenchnahalli, and Jiyara, yadathore, Jinnahalli, Manigarnudi.
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Soil quality scenario

The total scenario of the macro soil quality was assessed by using weighted overlay methods in geoinformatic platform. The result
shows that the soil quality scenario ranges between very low to high. On the basis of the result the study has been sub divided into
the very low, low, below average, average, good, very good, and high, category. This ranking is based on the analytical hierarchy
process and weighted overlay rankings values. Total ten percent of the area in both H D kote and saraguru taluks ranks 1 to 3" rank
it fall under very low level of soil quality. In addition to this over all twenty percent of the area has 4" rank value and it has been
fall under below average category. Another thirty percent of the area in both the taluks have 5" rank which indicate that the area
have average condition in soil quality. Twenty percent of the study area falls under 6™ ranking. These values highlighted the good
condition in the soil quality. And another ten percent of the area have 71" which is recognize the very good soil quality, and finally
another ten present of the area have the 8 to 9" ranking and it is represent the high soil quality condition in the study area. The
study area where the soil quality is very low to average, that region need soil quality management action, especially in the villages
such as, Halladamanuganahalli, G B Saraguru, Gollanabheedu, Bheemana Halli, Yalahundi kaval, Paduvakote, hosahalli, yadathore,
Bhudanur, Hunasekuppe, kakanakote, Beguru, Huralipura, Chennahundi, Badaga,Jinnahalli, Jakkahalli,Lanke,kundur,chamlapura,
karigala, Nayakanhundi, Holehundi, M Kannenahalli, kothegala, Bettada beedu, Alanahalli, kaniyanahundi.

Conclusion.

The soil nutrition analysis is key element in the usage of soil for agriculture purposes. From this point of view the present study
was analyzed to understand the status of soil condition in the chosen land. As per the results obtained from the weighted overlay
analysis both the taluks possess good soil nutritional condition. With respect to Electrical conductivity it is under normal and the
organic carbon content are within the natural condition. In the case of nitrogen content, most of the study area falls under medium-

range, and with respect to potassium content, in most of the study area posses high range. The prosperous content is under medium
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range. The overall macro nutritional soil condition of the entire study area is rated as good condition. The entire taluks of HD Kote

and Sargaur the soil posses a normal potential hydrogen condition, only in some parts of the village, have slight alkalinity and

acidity. The weighted overlay method has been used for soil health condition identification. Each factor calculated using analytical

hierarchy process with GIS technology result shows that most of the region posses’ average to high soil quality. Only five villages

are having low soil health condition. Namely Halladamanuganahalli, G B Saraguru, Gollanabheedu, Bheemana Halli, Yalahundi

kaval, Paduvakote, hosahalli, yadathore, Bhudanur, Hunasekuppe, kakanakote, Beguru, Huralipura, And Chennahundi,

Badaga,Jinnahalli, Jakkahalli,Lanke,kundur,chamlapura, karigala, Nayakanhundi, Holehundi, M Kannenahalli, kothegala, Bettada

beedu, Alanahalli, kaniyanahundi. However based on the soil nutritional variability, suitable cropping methods has to be proposed.

The Decision-makers have to take proper land management action in this regard.
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