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ABSTRACT

Agriculture is backbone of the economy of a couril is important factor for the agricultural pdaction of crop and
crop products. It is the medium through which, rutt and growth factor is made available to thentéa Soil is the raw
source of ground water. Soil contains essential noraatrients and micronutrients, which are necessarythe growth.
Agricultural product quality depends on soil quglitSoils have different chemical composition sushmacronutrients,
micronutrients such as calcium, magnesium, iron¢,zpotassium which decide the chemical status.tliisrpurpose, we
do investigate such components in this study. Gtenmroperties are decided by different chemicalke,| calcium
carbonate. For the collection of soil sample, wardnaelected farmer’s land, from where we took wiffesamples from
the field. Then, we had to decide the Physical neatdi the soil. The physical nature decides thiediht parameter such
as Ph, Electric conductivity, color, water holdingpacity. The Acidity and basicity are determingdchop productivity

salt resistance. The overall investigation was don¢he chemical and physical characteristics ef$blected soil sample.
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INTRODUCTION

Agriculture is backbone of economy of any countnglian farmers are cultivating their farms in ttaatial ways, but now
a days, farmers are adapting new techniques amd experiments in their farms due to which, someathge as well as
disadvantage also occurs. Advantages such as tnsmiming, higher productivity of crop while harméffects like using
chemical fertilizers, the fertility of soil will beeduced. Hence soilis an important part in agtical Soil is the dynamic
natural body on the surface of earth in which plotws, composed of minerals, organic mineralsinathanic minerals
present in soil; it is important for the growtharsbp. It is medium for the growth of plants. In pigrowth, several factors
like quality of seed, climate, water supply andnplarotection measures etc. play important rolde®factors like fertility
status of soil, also impact on the growth of plamis among these factors, climate of soil is monpdrtant. That has an
overall effect on crop production and the qualifycoop. Soil's different components are essentialthe plant growth
such as microelement and macro element. There Amidroelements present in soil. Soil contains mahand non-
mineral components. The non-mineral componentganteon, hydrogen and oxygen (C, H, O), which asemsal for the

different compounds such as protein, carbohydreltéch are prepare from that compound. Total carf@nin soils is the
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sum of both organic and inorganic C. Most organis @resent in the soil organic matter fractiongvdas inorganic C is
largely found in carbonate minerals. This sectiesatlibes two dry combustion and one wet combugirogedures for
total C analysis (Nelson 1982).All such compoungsabsorbed from soil by roots. The soil parametense determined
in-situ, and in laboratory for texture, pH, OM, R (as P205), K (as K20), Ca, Mg, S, B, Fe, Zn, @d l6n of collected

soil samples of different layers, following stardianalytical methods at Soil Science Division, Klalar. (Dinesh 2017).

Macronutrients are required in large quantity sastNitrogen(N), Phosphorous (P),Potassium(K), Gai¢fCa),
Magnesium (Mg), Sulphur (S).Some of micronutrietttst are essential for plant growth such as Ircg),(Manganese
(Mn), Zinc (Zn), Copper (Cu), Barium (B) and Molymum (Mb). Phosphorous is structural componenttifrecembrane
and cell organelles (Chloroplast, Mitochondria &idosomes etc.).It participates in all bioenergetigaction and mainly
contains nucleic acid, thymine pyrophosphate anércyme. Copper are a constituent part of cytockroxidase and
many enzyme prosthetic groups of enzyme. It prostite formation of vit-Ain plants. Zinc is involveéd biosynthesis of
plant hormone. IAA is essential as a cofactor olynanzymes. Its deficiency causes delay in flowgeramd fruit
development. Iron is responsible for synthesis ammintenance of chlorophyll in plants, it plays edsé role in
metabolism. So that during farming, soil is an impot part, hence we have to know the quality stmecand the chemical
composition of the soil. For that purpose, we did sempling chemical characterization, physicalrelegerization and
nature of soil. In chemical characterization, wetaoil sample and do characterization like, tal fivhich chemicals are
present such micronutrients and macronutrientsSaits are medium in which cropsare grown for thedf and cloths of
the world. Soil fertility is vital to a productiveoil. Certain external factors control plant growtich as air, temperature,
light mechanical support, nutrients and water. Rl&ave elements for their growth and completiofifefcycle. They are

carbon, hydrogen, oxygen, nitrogen, phosphoruggsaimetc. (Guptap 2000).

The most important organic compound, carbon isrdeteed by the total organic matter determinatiortirod
(Nelson 1982). Another type of physical charactgian is color of soil, nature, type of soil, waterding capacity of soil
etc. to decide physical characterization of sdilefe are different compounds we can estimate, btiebis nitrogen. It is
done by the rapid procedure of estimation of nimo@Subbiah 1956).For the better growth of crops ihecessary to
determine these characters that are helpful focalture, by adding fertilizer in soil. Some plargisow wilting due to
deficiency minerals and chemical compounds if tasy present in more amount. Therefore, we havetsod test. Soil
testing is to be done by different procedures; wead per the recommendations of Delaware Univer@ghulte
E.E.1991), where the most sensible Ph value isideres] to determine it solubility. Plants are veensitive if there was
lack of some components, hence they show stuntadgtlyr In market, there are many fertilizers avd#alwhich enhance
soil's chemical status. Nitrogen (N), potassium @& Phosphorus (P) are very essential for plawtijrand also for the
strengthening of reproductive parts, activatiorentzymes and carbohydrate metabolism1. NitrogenParasphorous are
not available to the plants directly. They are mpooated in the organic material. Potassium (Kprissent in elemental
form, exchangeable form or as a part of minerdicks. Calcium (Ca) and Magnesium (Mg) interferes@il activity as
well as activate a number of plant enzyme systdie. deficiency of any of these elements has retgrdifect on the
growth of plant (kherkhoff 2006). To improve chealicature of soil testing is done. During this deiting, we use
different instrument Ph meter, SpectrophotometiermE photometer, Kjeldhal assembly and Electricaiduictivity, such
instrument are used during the soil testing. Tlaatphutrients’ availability is due to the influenogph. of soil. The ideal
ph. range for better growth of crop is 6.5-7.5 @@thomas1957). It notes the ph. range in three partacidic, basic, and
neutral range. This Physico-Chemical study of s@l based on various parameter like PH, Electrical
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Conductivity(EC),Total Organic Carbon, Availablettddgen (N), Available Phosphorus (P205) and avhldotassium
(K20) (Sawanti 2014).Electric conductivity is anettparameter, which are used to determine diffetygrg of salts in
soil. Flame photometer is the device to check theranutrient and macronutrient such as copper,, iginc, calcium
phosphorous. Several states including Andhra Phad@sjarat, Haryana, Karnataka and Uttar Pradeske tmade
commendable progress in soil testing programmeyaitious ways. This compendium is an effort to mgether the
existing status of soil testing facilities statesgyiand highlight main issues in soil testing paogme compendium on soil
health (rewards 1997). Spectrophotometer is anuimsnt, used to determine absorbance transmittesl n@iture of soil is
important factor in plant movement of sap cyclelcan carbonate is important plant growth and riatni as well as cell
wall deposition. The primary role of calcium inlsmiaintained the chemical balance of soil, whictuees the soil salinity
and improve the water penetration and increaserwatding capacity of soil. The acidity and basicaiso impact on the
plant growth and development. If fluid sap is moomcentrated, it cannot move, but it can be ditutdasic. So, we all

need to do soil testing. The overall productivifyagricultural product depends on the soil’'s chethgomposition.

The basic objective of soil testing programme wagive information to farmer about the type of ifem¢r that
should be used, and to tell them about the chermstafis of soil. So that, farmers do specific manaant practices in solil
and the use of bio-fertilizer. This can be helpfuincreasing the yield of crop, which is also bigial for maintaining
health. There are numerous things that can be a@ddt the importance of soil for growth of plantything can be

changed, but soil is one parameter that decides gtawth.
MATERIAL AND METHODS

Material

The soil samples collected should be from the difie representative area, with variation in sldpgture and color. All
such characters are observed during the collecfisoil sample. Mostly, soil should not be fromtilezed and non-rocky
area, as it is generally selected from farmerghfarCollect the sample of soil from 0-6 inch depthground. Soils are
collected randomly from 15-20 location of fieldg:nitro phenol, Distilled water, Potassium chlorideotassium
dichromate, ferrous ammonium sulphate, diphenylenimdicator, ortho-phosphoric acid, sulphuric adigidrochloric

acid, potassium permanganate, sodium hydroxide,@rium acetate, sodium bicarbonate.
Methods

There are several methods employed for soil testing

Ph

The ph. value is the negative logarithm of hydromemnactivity. It is instrumented to determine atjicand basicity of soil.
Its working is simple mechanism; first, we haveltocalibration of instrument by acid and base buffée ph. instrument
is having digital display that shows ph. readingefie are two adjusting knobs, with the help of thatrument will be
calibrated. Then we have to prepare sample solusind check ph. to decide whether the soil sangpéeidic or basic, on

the basis of ph. range.
EC

Electrical conductivity measure is to decide, houchis the salt content of soil? Electric conduttimeasure is done by

ECM (Electric Conductivity Meter). Before that waue to calibrate the instrument. There is glasssamiple electric
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conductivity that will check, and there is a digithsplay where readings will be displayed. To anptish this, soil

solution is to be prepared.
Organic Carbon

The soil organic carbon can be estimated by stangestocol. We have to take sample soil from farfields. Then,
different sample solution to be prepared. The saihple is added with potassium dichromate and sbere concentrated
acid, followed by some water, diphenyl amine inthcathen titrated with FAS, and finally the orgamiarbon content is

calculated.
Calcium Carbonate

Calcium carbonate analysis is easily done by sinjdation methodology. First, collection of soidraple, then soll
solutions are prepared by using distilled waterkeTaoil sample, add hydrochloric acid of one noitpatake some
suspension kept overnight, add phenolphthaleircatdi, then titrate with sodium hydroxide, takediag and calculate

calcium carbonate
Nitrogen

Nitrogen estimation is done by standard protocot.the estimation, kjeldhal distillation instrumestused, through which
soil samples are prepared, they are added intsgiata permanganate titrate with distillate watexd ¢he readings are

found with the help of formula. And, the availabié¢rogen | composition is calculated.
Phosphorous

Phosphorous estimation is done by standard protdtcoan be done easily; first, collection of saephen add sodium
bicarbonate, and some amount of charcoal is adeedact the mixture, add p-nitro phenol, add 5mpbkutic acid and

measure the wavelength at the spectrophotometer.
Potassium

Simply, potassium estimation is easily done byddad protocol. First, collection of sample from fledds, then make soil
solution, then add ammonium acetate extractiontisoluand shake well, and take reading on flame quheter and

measure potassium.
Calcium and Magnesium

Calcium magnesium is calculated in the same pratédcst, collection of soil sample, then make swilution, filter it,
and test for calcium in one side and another sitignesium. In calcium test, add ammonium chlorigdg @mmonium
hydroxide and titrate with EDTA, and calculate @ahe content of soil. In magnesium test, filter g@ution, add sodium

hydroxide and murexideindicator, then titrate VB TA and calculate magnesium content of soil.
Iron, Zinc, Copper

The micronutrient like copper, zinc, iron, manganés calculated by the same procedure. It is estindy atomic
absorption spectroscopy (AAS). In this, take saihple, make into soil solution, then add DTPA, thenill centrifuge at
180RPM and measure by AAS.
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RESULT AND DISCUSSION

Soil testing analysis is done by different protoc®bil analysis was done by ten field samples oféas’ farm. The
sample solution was prepared and the parametecaleslated. Firstly, the Ph. parameter decides smldic and basic
nature, this was done by Ph meter instrument. #hesamples’ detected ph. values are given in tablel. The Ph of soil
ranges from 7-9.The highest ph. range of soil liyssomple number 3 is 8.35, while minimum ph. vaiiwn by soil
sample number 2 is 6.3. The overall ph. Analysiassn figure 11.This figure explains that all sodire more basic in
nature. The next parameter, Electric conductiviasvexamined with soil sample. This was done by ETMs parameter
of soil is good or bad conductor of electricity.blea 11 explains the soil sample electric condugtivout of all, soil
sample number 4 have the highest electric condtcttz33, while the lowest electric conductivity soil sample is
number 0.10.The overall electric conductivity asayis shown in fig 11- EC analysis of soil. Theule of electric
conductivity in soils shows that it is not a goahductor of electricity. The next parameter is tthibiemical analysis. The
first chemical estimation is the organic carbonth® soil, which is done with the standard protoddie estimation of
organic carbon tells that (table 1),analysis ofamig carbon of soil sample number 2 have the highrgmnic carbon 0.78
%, and the lowest organic carbon in 0.35% in saihgle number 6. The soil organic carbon analysxdained by figure
1- organic carbon analysis of soil. Another chemnparameter is calcium carbonate. The calcium azat® analysis is
shown in table number 2. It shows that, the higleatium carbonate is present in soil sample nuribtrat is 9.90%,
while minimum in soil sample number 5, is 3.35%eTdverall range of calcium carbonate in soil islaxpby fig no 2
Soil analysis of calcium carbonate. The other clhahparameter Nitrogen is done by standard protdaile 3 - Analysis
of nitrogen tells that, the highest nitrogen inl saimple number 7 is 605.2 kg/ha, while the minimarsoil sample no 3,
that is 119.5 kg /ha. The overall soil analysigiien in fig 3- Soil analysis of nitrogen. The oigen is important part soll,
which is important for soil fertility. The next cimcal parameter is phosphorous. Table 4 gives thalysis of
phosphorous of soil, it shows that highest is sainple number 6, that is 11.29 kg/ha, and loweshénsoil sample
number 3, that is 4.14 kg/ha. The fig 4 preseimsanalysis of phosphorous soil, which tells tlwk contained more
amount of phosphorous. The next chemical paranefmtassium. The table 5 presents potassium sisa¥ soil, which
shows that the highest in the soil sample numliertiat is 619.24kg/ha and lowest in sample nunihethat is
141.2kg/ha. The potassium analysis is shown irbfidt shows the overall analysis of potassium. kgt is chemical
parameter-calcium. The table 6 presents calciurtysisaof soil. It shows that the highest in thel saimple number 9, that
is 934.0 ppm and lowest in sample number 7, thd®&ppm. The figure 6 shows the overall calciumysigand its level.
The next chemical parameter is magnesium. The #irkesents magnesium analysis of soil, which shbaisthe highest
is in the soil sample 6, that is 294.0ppm, andldweest in sample number 4, that is 91.2 ppm. Thgmasium analysis
presented in fig7 shows the overall analysis of meagim level. The other chemical parameter is copplee table 8-
copper analysis of soil shows that the higheshénsioil sample is5, that is 4.58 ppm and lowesgaimple number 3,that is
1.42 ppm. The copper analysis presented in figdvshthe overall analysis of copper and its levéle Tiext chemical
parameter is zinc. The table9- zinc analysis df smws that, the highest is in the soil sampléhét is 0.92ppm, and the
lowest in sample number 6, that is 0.10 ppm. The analysis in fig 9 shows the overall analysiziot level. The next
chemical parameter is iron. The table 10 -iron gsialof soil shows that the highest is in the saihple 5 that is 9.46 ppm
and the lowest in sample number 7 that is 0.26 ppm. zinc analysis given in fig 10 shows the oueaahblysis of iron

and its level.
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Tables

Table 1: Organic Carbon Estimation

Sr No. | Burette Reading | Organic Carbon percentage (%)
1 17.3 0.37
2 14.6 0.78
3 17.4 0.38
4 18.1 0.26
5 17.0 0.42
6 17.5 0.35
7 17.9 0.28
8 17.2 0.39
9 17.7 0.41
10 15.8 0.69
Table 2: Analysis of Soil Calcium Carbonate
Sr No. | Burette Reading | Calcium Carbonate Percentage (%)
1 14.4 9.10
2 17.3 5.55
3 14.9 8.50
4 13.9 9.70
5 19.0 3.35
6 15.8 7.35
7 13.8 9.90
8 14.3 9.20
9 15.3 8.7
10 16.0 7.9
Table 3: Analysis of Soil Nitrogen
Sr No. | Burette Reading | Available Nitrogen (kg/ha )
1 7.6 207.1
2 5.4 138.0
3 4.8 119.2
4 6.8 181.9
5 6.2 163.1
6 7.5 203.8
7 20.3 605.2
8 5.3 134.8
9 7.1 191.3
10 9.5 266.6

Table 4: Phosphorous Analysis of Soil Sample

Sr No. | Spectrophotometer Reading| Available Phosphorous in Soil(kg/ha)
1 0.009 4.29
2 0.0014 6.28
3 0.009 4.14
4 0.021 9.91
5 0.019 8.91
6 0.024 11.29
7 0.011 5.14
8 0.016 7.58
9 0.020 9.29
10 0.011 5.06

Impact Factor (JCC): 6.3238 NAAS Rai3.73



Determination of Soil Composition — With Relevantethe Physical and Chemical Nature of Black Soé&u@ple

www.iaset.us

Table 5: Analysis of Potassium of Soil

Sr No. | Flame Photometer Reading| Available Potassium of Soil (kg/ha)
1 13 141.2
2 24 260.7
3 37 401.9
4 14 152.0
5 29 315.0
6 14 152.0
7 38 412.8
8 41 445.42
9 13 141.2
10 57 619.24

Table 6: Soil Analysis Calcium

Sr No. | Burrette Reading | Calcium Analysis (PPM)

1 40.6 806

2 254 502.0

3 35.7 706.6

4 37.2 738.0

5 26.7 528.0

6 35.3 500.0

7 25.1 496.0

8 36.5 723.7

9 47.0 934.0

10 40.2 798.1

Table7: Soil Analysis - Magnesium

Sr No. | Burrette Reading | Magnesium Analysis (PPM)

1 52.9 136.8

2 48.6 267.6

3 49.0 149.7
4 45.7 91.2

5 49.1 258.0

6 50.7 294.0

7 46.5 246.0

8 45.5 97.38

9 64.5 199.3

10 46.0 58.94

Table 8: Soil Analysis of Copper

Sr No. | Absorbance | Copper Analysis (PPM)
1 0.127 3.46
2 0.094 2.54
3 0.053 1.42
4 0.064 1.72
5 0.167 4.58
6 0.109 2.96
7 0.094 2.54
8 0.111 3.02
9 0.104 2.84
10 0.064 1.72
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Table 9: Soil Analysis of Zinc

Sr No. | Absorbance | Zinc Analysis (PPM)
1 0.093 0.42
2 0.149 0.68
3 0.036 0.16
4 0.154 0.70
5 0.075 0.34
6 0.023 0.10
7 0.512 2.34
8 0.128 0.58
9 0.202 0.92
10 0.154 0.70
Table 10: Soil Analysis of Iron
Sr No. | Absorbance | Iron Analysis (PPM)
1 0.082 8.52
2 0.018 1.88
3 0.009 0.90
4 0.060 6.30
5 0.091 9.46
6 0.039 4.10
7 0.002 0.26
8 0.030 3.16
9 0.033 3.40
10 0.060 6.30
Table 11: Soil Analysis of Ph., Electrical Conductiity
Sr No. Ph Electrical Conductivity
1 7.48 0.10
2 6.4 0.23
3 8.35 0.2
4 8.4 0.33
5 7.7 0.16
6 7.1 0.18
7 7.16 0.19
8 7.87 0.10
9 7.9 0.15
10 8.04 0.19
551 552 553 554 555 556 557 558 559 5510
—a8—Column2  —&—OrganicCarbon Columnl

Figure 1: Organic Carbon.
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Figure 2: Calcium Carbonate.
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Figure 3: Nitrogen.
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Figure 4: Phosphorous.
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Figure 5: Pottasium.
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Figure 6: Calcium.
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Figure 7: Magnessium.
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Figure 8: Copper.
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Figure 9: Zinc.
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Figure 10: Iron.
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551 552 553 554 555 556 557 558 559 5510

Ph Electrical conductivity Column3

Figure 11: Ph EC.

CONCLUSION

All relevant soil samples were collected for thettduring test, different parameters such as Plegtric conductivity,

organic carbon, nitrogen, calcium carbonate, madrant, micronutrients were calculated. The restitest shows that

the Ph of value concluded with all samples how réxmut medium, that is, the soil samples are hanéay about neutral

ph. range. Then the electric conductivity tellstttzdl samples are good conductor of electricititrdgen is an important

compound of soil, which enhances productivity afcand growth of crop, and majority of soil samgiase rich nitrogen

content. Soil quality is decided by differently taimed phosphorous; and 50% sample are more righhasphorous.

Many of soil samples are rich in potassium contéinis also responsible for plant growth and depetent. The crop

production depends on the nutrient status of sahsas micronutrient and macronutrients like padtesscalcium, and

near majority of samples have high level contentt.oMicronutrient such as copper, iron, manganae rich in soil

sample, due to which, sail fertility will increas€rop productivity depends on chemical status df sence the need to

determine soil status.
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