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Abstract: Soil is a significant component for all times on earth as both flora and fauna depends directly on
soil. But with increasing artificial practices the environment is getting polluted excessively which affects the
soil also. During this paper the soil samples are investigated for its physico-chemical parameters analysis. This
study helps in determining the supply of macro, micro and secondary nutrients by which the quality of soil and
its impact on flora and fauna are often observed, in present study the Physio- chemical analysis of soil is
preferred for which twenty samples (representative samples) were collected from Kurai Tehsil and Pench Tiger
Reserve nearby areas, analyzed for its pH, EC, OC, Nitrogen, Phosphorous, Potassium, Sulphur, Zinc, iron,
Manganese, copper, Boron and Sulphur.
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I Introduction

Soil is the complex Mixture of Organic and inorganic components filled with microorganism$ which help in
maintaining the health and fertility of soil are often considered as an ecosystem!'! The Physiedl characteristics of
soil” includes the feel,colour and size of the mineral particles in alongside the opposite patticle§like sand,silt,clay
and humus. The qualities of soil are considered as chemical characteristics”! are alreddy £afiliar to us as the soil
testing laboratory provides qualitative results of soil with the quantity of eompon€ntsspresent 1h soil samples. Soil
testing mainly shows the pH,electrical conductivity(EC), Organic carbon(Q€) algngside ‘the presence of nutrients
like nitrogen, phosphorus, potassium and organic matter.Testing also_leoks for gther nutrients necessary for the
plant production such as sulphur and zinc.

Biological characteristics **! of the soil includes diversity of the microorganism’s population present in the
soil. Previous studies show that in one gram of soil there are one billion living organisms, consisting of
approximately ten thousand species out of which most includes single-celled bacteria with a very diverse
population. The NRCS defines soil health as “The continued capacity of soil to function as a vital living ecosystem
that sustains plants, animals and humans.” It will contain the status of soil with respect to 12 parameters, namely N,
P, K (Macronutrients); S (Secondary- nutrient); Zn, Fe, Cu, Mn, Bo (Micro - nutrients); and pH, EC, OC (Physical
parameters). |/

II.Materials and methods: -

The Area chosen for study is Kurai in Seoni district ") is a tribal belt covered with dense forest and a hot
spot for biodiversity for flora and fauna It is located 35 KM towards South from District headquarters Seoni. It is a
Tehsil headquarter in southern part of Madhya Pradesh (India) lies between latitudes 21.8107° N, and longitudes
79.5069° E. with total geographical area 47347 ha. (1,431 km?).out of which 3878 ha.is covered with the forest
Pench river bisects the national park into nearly two equal halves the tiger reserve is divided in three forest
ranges- Karmajhiri, Gumtara and Kurai. *' there are 171

villages in Kurai Tehsil in which 5330 ha. Land is available for agricultural purposes. The Average rainfall reported
is 1505mm with the highest maximum temperature recorded was 45.0°C it shows layered black soil.
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2.1. Sample Collection

Samples were collected from different areas of Kurai Tehsil and areas near Pench Tiger reserve by
Random Sampling in which uniform fields were randomly sampled throughout the entire field and these
points were marked with the geo reference with global positioning system (GPS) and the soil samples of
approx. 500 g were collected from the depth of 15 - 45 cm and soil collected were placed in zip-locked
polyenes and marked according to the names of areas of sample collection.

2.2. Parameters
2.2.1.pH:

pH of Soil can be measured by using a device called Ion electrode. This device is inserted in the mixture
of soil and water (1:5) Scientists dealing with acid soils with pH less than 5 prefer to measure soil pH using soil in
calcium chloride solution. But the same medium is not suitable for soils with a pH greater than 5. In soil with pH
more than 5 some of the ions in like bicarbonate and carbonate get bound to the calcium and are removed from
solution, which then causes an inaccurate pH reading, so in such case water should be used to measure pH. 1'%

Nutritional Deficiency IDEAL pH Nutritional Deficiency

N, P, Ca, Mg FOR PLANT Mn, Fe, Cu, B, Zn

GROWTH Trace elements

Toxic Amount of
HCO; , CO;-, Al**, Fe**

o
O
Another important property by which quality of soil can etermi cht is also known as salt test or
Salinity test the value increases as the number of ions increases in the soil which indicates the low microorganism
activity. This shows the amount of dissolved nutrients in water available for absorption by a plant. EC will be
registered only when inorganic ions such as N, P, K, Ca, Mg, etc are present in the soil. Urea which is an organic

molecule, will not contribute to the EC of a soil, high EC in root zone -small size and low yield of fruits high EC in
fruits better quality and high yield.''*'""-'*!

2.2.3. OC: Organic Carbon

Figure 1: pH of Soil and nutritional de
2.2.2.EC: Electrical Conductivity

It shows the presence of Organic carbon in the soil. By this test we get the information about nutrient
holding capacity of soil and its fertility and low atmospheric CO,. OC indicates the plant and animal residues in the
soil. Improving soil structure can increase the amount of OC in the soil indicates improved soil quality. Typically,
the organic carbon content of agricultural soils is between 0.7% and 4% although OC can be as low as 0.3% for
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desert soils and as high as 14% for intensive dairy soils. Most organic matter is located near the soil surface, about
60% of organic matter in the top 30 cm of soil is located in the top 10 ¢cm, [!1213:14.13.16]

Chemical

*Buffers
*Cation exchange capacity
*Holds Metals

*Controlls pollution Physical

ﬂ *Improves the water
retention capacity
Biological *Reduces soil errosion

*Controlls soil
temperature
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Figure :2 Organic carbon impact on various parameters of soil

2.2.4.Phosphorous

Phosphorus is one of the important micronutrients required for normal growth and function of a living cell.
It is one of the important components of NPK fertilizers which helps in the growth of plants. In living organisms
ATP/ADP is the most important component in energy transport. In soil about 30 to 65 percent is not‘available for
plants as it is in organic form while 35 to 70 percent of phosphorus is in the inorganic form which actually helps in
the plant growth. [16]

2.2.5. Nitrogen

Nitrogen concentration is very important for the healthy crop it helps the plantin’growth of healthy leaves
as provide support in formation of chlorophyll the green pigment responsible” for trapping sunlight during
photosynthesis Its deficiency causes retarded growth along with yellowish leaves along with reduced fruits and
flowering [16,17]

2.2.6. Potassium

Potassium is one of the three macronutrients required for plant growth and high crop yield. It regulates the
opening and closing of stomata, proper intake of water by plants and helps in enzyme activity as well as formation
of ATP. It also helps in absorption of other ions like NO;™ Major impact of Potassium deficiency is plants becoming
susceptible to various diseases. It is found that the cation exchange capacity (CEC) is higher in Heavy Clay Soil in
comparison to sandy and light soil which are usually acidic in nature. ['®!%120]

2.2.7. Sulphur

Sulphur is a secondary nutrient, it is considered as soil conditioner which is required in very less amounts
but its deficiency can cause diseases in plants. This nutrient is mainly required to maintain enzymatic activity in the
plants and salinity. Most of the sulphur present in soil is obtained by organic matter and the ratio of sulphur to
nitrogen in plant cell is 1-part sulphur for every 15 to 20 parts nitrogen values are reported in kg S ha-! [1621:22.23]
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2.2.8. Zinc

Zinc is an important micronutrient as it is a part of many enzymes which help in metabolic activities and
growth of the plant. Its deficiency causes decreased concentration in protein carbohydrates and also in chlorophyll
concentrations.''*

2.2.9.Iron

Iron is another micronutrient present in the soil which provides yellow colour or red colour due to the
presence of Ferric oxides which is necessary for the synthesis of chlorophyll and carry out normal life cycle in
plants!!6:2425]

2.2.10. Manganese

Mn is a micronutrient which helps in development and to sustain metabolic roles within different plant cell
compartments. It is needed in the photosynthesis in the form of cofactor in OEC i.e. Oxygen evolving complex by
splitting the water molecule. Soil with low pH (below 5.5)can causeMn toxicity in the plants and its deficiency
causes pale coloured leaves near veins. It is in the form of Mn?*, Mn®*and Mn** but absorbed by roots in the form
of Mn?*in the plants.***"]

2.2.12. Copper

An important micronutrient which is the in divalent state (Cu-II)is needed in development of plant as it is an
essential component of many enzymes and useful in seed and chlorophyll production **!

2.2.13. Boron

Boron is an important micronutrient which soil must have as it has various functions in the plant growth
such as formation of cell wall and stability. Boron also helps in movement of sugar in the growing parts‘of plants,
and helps in the process of pollination and seed setting. In legumes an adequate amount of Boron is*fequired for
effective nitrogen fixation and nodulation. Its deficiency can cause empty pollen grains; poor.pollen vitality and
decreased flowers on plants.[29 |

I11. Result and Discussion

We collected soil samples from various areas of Kurai and.thesr€gion near Peneh Tiger reserve for physico-chemical
analysis of soil which are tabulated in Table.1 and analysed in figs.1 to10 as discussed below
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Table 1: Physico — chemical parameters and area of sample collection

Physical Macro- Nutrients liellct(:‘?:niry Micro-Nutrients
S. Areas of sample parameter (kg S ha-") (ppm)
No. | collection N K
pH | EC (kg/ha P (kg/ha
oC ) (kg/ha) | ) S Zn | Fe Cu Mn | B

1.Kurai Parisar 5.1 1.2 (03 143 37 336 5 05 |6 0.3 4 0.8
2.Boremara 6.2 105 ]045 207 35 358 4 07 |8 0.5 4 0.4

| 3.Buffer Zone Pench | 6.2 | 0.4 | 0.3 143 26 314 4 0.7 |5 0.6 6 0.6
4.Patan 58 |04 |03 143 11 325 4 05 |6 0.7 4 0.5
5.Rampuri 6 0.7 |03 143 41 302 4 05 |6 0.5 5 0.6
6.Butte 84 | 1.9 | 0.6 240 65 258 22 05 19 0.7 5 0.9
7.Jilapur 7.9 1.9 |09 315 46 314 5 0.7 7 0.5 6 0.5

I 8.Karajmaramal 76 | 1.6 |09 315 52 358 4 0.8 |6 0.5 8 0.6
9.Chikhlapani 59 |09 |03 143 43 381 6 0.5 |6 0.7 4 1.0
10.Salhe 6.9 1.9 | 0.6 240 40 302 13 0.8 | 4 0.7 6 0.8
11.Bichuwa 7.8 | 1.8 1.05 327 47 302 13 0.5 8 0.1 5 0.4
12.Murjhour 77 (19 |12 360 44 314 21 05" 1.9 0.7 7 0.6
13.Bhilma 7.6 | 1.4 [ 045 207 47 291 33 0.5 ] 7 0.5 3 0.8

- ::j;w;;i 69 |19 075 |285 |26 325 1 09 |9 |07 |4 |os
15.Dhanoli 7.8 | 1.9 | 1.05 327 43 302 18 0.7 | 8 0.3 6 0.6
16.Rukhad Gate 6.5 1.9 103 143 40 302 6 09 |4 3 0.7 10.7
17.Turaia gate 7.5 1.6 | 0.9 315 42 336 6 0.7 |6 4 0.8 104
18.Bormara 69 | 1.6 |06 240 10 280 4 05 19 6 04 ]0.6

v 19.Seoni 69 | 1.6 | 0.6 240 32 302 6 04 |5 3 0.7 109
20.Bichuwa 69 | 1.7 |075 |285 43 336 4 05 15 |4 04 1038
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Figure 3: Physical parameters pH and EC (Electrical conductivity)

The Physical parameters such as pH and EC (Electrical conductivity) of the soil, the pH of soil is in the
range of 5.8 to 7.9 according to table 1 and fig.3 Which indicates that nature of soil ranges from weakly acidic,
neutral to alkaline. The EC value observed is from 0.4 to 1.9 (normal EC ranges from 0.02 to 2.0
(milliSiemens/cm) which shows that the salinity of soil is low or comparatively non-saline nature of soil.

Macro- Nutrients OC

Figure 4: Macro- nutrient OC (Organic Carbon)

The most important macronutrient is OC (Organic Carbon) in this region was found in the range of 0.3 to
1.05 (Topsoil normal range of OC from 0.5% to 3.0%) the maximum value for OC was observed in Murjhour (1.2)
Bichuwa and Dhanoli (1.05) which shows that the soil is rich in microbes, the soil is aerated with high water
retention capacity which helps in storage of nutrients with improved quality of soil.
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Figure 5: Composition of Macro nutrient Nitrogen in soil samples
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Figure 6: Composition of Macronutrient phosphorus in soil samples
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Other macronutrients are N, P, K in which Nitrogen ranges from 143 to 360 (normal range 240- 480 kg/ha)

according to the data given in table 1 and Fig.5 out of which maximum content of Nitrogen was observed in
Murjhour (360 Kg/ha). The composition of Phosphorus ranges from 10 to 65 (normal range 11 — 22 Kg/ha) in
which maximum value was observed in Butte (65 Kg/ha) which is too high as per data described in table 1 and

Fig.6. The value given in table 1 and Fig.7, Potassium ranges from 258 to 358 (normal range 110- 280 kg/ha) in
which maximum value was observed in Karajmaramal (358 Kg/ha). Bhima shows high concentration of Sulphur
(33 kg S ha-") in comparison to the other soil samples.

IJCRT2407787 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g969


http://www.ijcrt.org/

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 7 July 2024 | ISSN: 2320-2882

Micro-Nutrient Zn and Fe
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Figure 8: Composition of Micro nutrient Zinc and Iron in soil samples
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Figure 9: Composition of Micro nutrient Copper and Manganese in soil samples

Micro-nutrient B

Figure 10: Composition of Micro nutrient Boron in soil samples
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Micro- nutrients The Samples collected from Sawari Reeth Ryt and Rukhad gate show maximum concentrations of
Zn (0.9 ppm) while Bormara, Sawari Reeth Ryt, Murjhour and Butte have high values of Fe (9 ppm). Mn is needed
in the average range of 20 to 300 ppm (0.002 to 0.30 %), Karajmaramal shows maximum concentration of Mn (8
ppm) while Bormara shows maximum of Copper (6 ppm), Chikhlapani shows high concentration of Boron (1.0
ppm) in comparison to other sample areas.

The Result of the study reveals that different areas of soil have different values of the
physico-chemical parameters. These observed parameters explain the health of soil in a particular area which is an
important aspect for the farmers to decide the type of crop and yield possibilities. This study is useful for the
agriculture chemists as they can evaluate the nature of soil and how to improve the quality of soil. In this study the
area selected is in Pench National Park which is a hotspot of biodiversity of the flora and fauna and nature of soil
directly affects the flora and fauna of any region. It will also help in creating sustainability of the soil ecosystem.

IV.Conclusion

From this study it is concluded that most of the physico-chemical parameters were not in the acceptable
limits this is because of excessive human activities which is exploiting the soil by using artificial products
.Excessive use of fertilizers causing imbalance in nutritive values and fertility of soil therefore the activities which
degrades the quality of soil should be controlled organic methods and agro-products should be preferred as the
physico-chemical parameters influences soil fertility which has direct effect on human health and the ecosystem of
Pench National Park.
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