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Abstract : The present investigation was carried out for assessment of available macro nutrient and
micro nutrient status of soil and their relation with soil chemical properties of various farm of
selected district Yavatmal, Maharashtra. Total 75 surface soil samples were collected and analyzed
for chemical properties and fertility status of soil. The data revealed that the soils of various
talukas farm of district Yavatmal, Maharashtra were moderately alkaline (pH 7.38 to 8.49) in soil
having safe electrical conductivity (EC 0.21 to 1.21 dSm-1), low to high in organic carbon content
(3.1 to 7.7 g kg-1) and non-calcareous to calcareous (43 to 98 g kg-1) in nature. According to the
concept of soil nutrient index values the availability of available N (NIV 1), S (NIV 1.50) and Zn
(NIV 1) nutrients was in low range and soils were medium in available P (NIV 1.8) and high in
available K (NIV 2.86), DTPA- and DTPA- Cu (NIV 3). Further, the organic carbon content
showed positive and significant correlation with available Nitrogen (0.210%*), Phosphorus
(0.205%), Sulphur (0.218*) as well as micronutrients like, Mn (0.265*) and Zn (0.310%)in the
soils of various talukas farm of district Yavatmal, Maharashtra. Thus, deficiencies of N, S and Zn
were the soil nutritional constraints identified and according to soil site suitability characteristics,
land use planning may be done for production of soybean, Channa,Wheat,Jawari and cotton crops
at various farm of selected district Yavatmal, Maharashtra.
Index term: Micro Nutrients,Macronutrients, zinc,sulphur
Introduction : The soil word is deribved from Latin word, ‘Solum’ meaning the earthy material in
which plant growth occurs. Soil is the natural material spread in different layers. It differs in
physical, chemical and mineralogical characteristics. Soil is result of rocks due to environmental
processes: weathering and erosion.

Soil ius dynamic material of minerals, organic matter, water, air, bacteria etc. Soill quality varies
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due to farming, parent material and environmental changes.Soil quality mainly depends on the

response of soil to different land use systems and management practices, which may often modify
the soil properties and soil productivity . The major and micro nutrients govern the fertility of the
soils and control the yield of crops. With the introduction of high yielding crop varieties and
intensive agriculture with modernagro-techniques and less use of on farm organic manures, most
soils becoming deficient in major and micro nutrients. Such deficiencies of major and micro
nutrients affect the growth, yield and nutrition of crops to great extent . Therefore, it is important
to know the availability of nutrients in soil as influenced by various factors for the efficient
management through external application. Soil fertility evaluation of an area or region is an
important aspect in context of sustainable agricultural production. Land is finite natural resource
and there is no scope to increase area under cultivation. The food production in India can only be
increased by increasing the crop productivity. The higher productivity can only achieved with
better information of land and its use. In present dynamic situation accurate, meaningful, current
data on land use are essential. Thus, it is necessary to have information on availability of major
and micro nutrients of the study area.

Yavatmal district is the region of Western Vidarbha: the part of Maharashtra. In this
district and hence in various Taluka region the main crops are cotton,
soyabean,jawari,bajari,chana,toor etc. Essential njutrients required for proper growth of plants is
supplied by soil. Hence the yield and quality of crop depends on the qulity of soil. Various
nutrients are supplied to soil from fertilizers. Productivity of crop is increased by use of various
chemical fertilizers on large scale, but it is decreasing the qulity of soil. So, a comprehensive study
was undertaken to know the fertility status of soils of land various talukas farm of district
Yavatmal, Maharashtra.

Materials and Methods

25 farms of each village were selected for physico-chemical analysis of soil. Total sixteen talukas
situated in Yavatmal district were selected for study. Average value of parameter selected farms
of a talukas was reported. The study area comes under assured rainfall zone. Soil smaples were
collected in the depth of 5-20cm from the surface of soil and were taken in polyhthene bags. The
oil samples were collected in the month of June 2022 from different sampling stations. Sample
stations used from selected ‘Yavatmal district selected region’ are given in following table-1 and
named as S1,5S2,5S3,54,S5 and S25.

The soil samples were collected and brought to the laboratory for the study of physic-

chemical parameters. The standard methods of soil analysis Black(1965P) and Richard(1945) for
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particle size distribution,bulk density, maximum water holding capacity, abvilable water capacity,

hydraulic conductivity and Piper (1966) for soil pH, electrical conductivity, cation exchange

capacity, free calcium carbonate and organic carbon were adopted.

Table No.1 Available nutrient and secondary nutrients in soil of district Yavatmal

Available nutrient (kg ha-1) |Secondary nutrients
cacmol | M9 5 (mg EC  |caco3
Sample |N P205 |K20 (P+) kg- Cmol(P+) kg-1) pH sl %
1 kg-1
S-1 133 450.31 24.3 13.01 7.4 7.35 [0.463 4.6
S-2 124.3 [24.94 1493.41 38.5 17.2 7.93 744 0226 (1.8
S-3 58.5 30.6 414.33 47.8 13.1 7.9 7.66 |0.133 [1.6
S-4 80.28 [23.29 493.41 35.2 12.6 0.15 7.67 |0.23 1.6
S-5 101.7 [12.77 331.33 48.9 19.2 4.94 7.29 |0.467 1.7
S-6 110.4 [16.27 [187.73 34.1 13.1 4.71 7.2 0.38 1.6
S-7 1024 10.82 [193.04 31.1 19.3 5.3 7.18 0.296 [1.9
S-8 103.3 [11.23 [202.71 29.2 17.5 5.73 756 0234 1.9
S-9 08.64 [10.2 214.3 29.9 18.2 5.12 7.96 0.146 (1.7
S-10 101.4 10.75 [230.49 24.8 18.6 5.31 7.03 0.3 1.6
S-11 58.5 23.29 1493.41 40.2 18.1 5.91 7.18 0.226 (1.9
S-12 102.4 [16.27 331.33 40.8 15.6 7.63 7.03 |0.38 1.1
S-13 101.7 [11.23 |450.31 29.13 17.1 16.9 7.35 [0.234 |18
S-14 08.64 [10.75 493.41 18 6.8 3.03 6.94 |0.146 1.7
S-15 1243 27.21 |187.73 19.3 0.1 2.22 7.29 |0.133 1.9
S-16 103.3 30.6 202.71 18.4 0.4 11.19 7.2 0.467 (1.6
S-17 101.7 [12.77 230.49 31.2 16.9 7.12 7.2 0.296 1.7
S-18 101.4 10.82 [214.3 23.3 11.9 5.1 7.67 0.234 |16
S-19 80.28 [10.2 331.33 17.8 6.9 5.08 7.2 0.23 1.8
S-20 58.5 10.75 414.33 21.8 13.9 5.71 7.13 0.226 |1.2
S-21 58.64 [12.77 [202.71 31.1 13.1 3.03 7.29 0.146 1.1
S-22 124.3 [11.23 [193.04 29.9 17.2 5.3 7.21 0.3 1.3
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S-23 101.7 [16.27 [331.33 40.2 18.2 5.73 7.32 0.23 1.4
S-24 1104 2329 2143 38.5 18.1 7.63 7.1 0.234 1.9
S-25 103.3 [24.94 [187.73 34.1 15.6 4.94 7.16 0.226 |18

Result and discussion:

The results of study presented in Table 1 indicated that all the soil samples from various
farm of district Yavatmal, were moderately alkaline in soil and within safe limit of electrical
conductivity . The pH of soil varied from 7.5 to 8.7. Moderately alkaline nature of soil may be due
to formation of these soils from basaltic parent material rich in basic cations. Similar findings were
reported by Mandal, 1998. Electrical conductivity (EC) of soil varied from 0.11 to 0.24 dSm-1.
The organic carbon content varied from 0.8 to 6.9 g kg-1. It indicates that majority of these soils
were low to moderately high in organic carbon content. This might be due to increased rate of
decomposition of organic matter .The free CaCO3 content varied from 4.1 to 113 g kg-1 indicating
calcareous nature of these soils. The available N was found low to moderate in soils of various
farm of district Yavatmal, (28.3 to 78.4 kg ha-1) farm of various farm of district Yavatmal, It may
be due low organic matter content of soil as well as rapid loss of applied N in soil . The available P
content varied from 10.20 to 30.60 kg ha-1 in soils of various talukas farm of district Yavatmal,
was categorized as low to moderate range, the low amount of available P may be due to
application of lower doses of P fertilizer, fixation of P on clay minerals or CaCO3 surfaces with
the time elapsed between fertilizer application and crop uptake. All soil samples were found high
with respect to available K content which ranged from 187.73 to 493.41 kg ha-1. This may be due
to occurrence of potash rich minerals like mica and feldspar in parent material of the soils . The
available S was found deficient in all the samples from various talukas farm of district Yavatmal
(5.35 to 14.32mg kg-1) farm. The availability of S in soil depends on the combined action of
factors like nature of parent material, rain fall, clay and organic matter content in soil . The
continued soybean cultivation over a long period for seed production might also be a reason for
low available S status. The DTPAextractable micronutrients Cu (17.90 - 38.50 mg kg-1), Fe (0.7 -
7.9 mg kg-1), Mn (6.90 — 19.80 mg kg-1) were found sufficient and Zn (0.5 - 1.5 mg kg-1) was

found deficient in soils of various talukas farm of district Yavatmal.
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Table 2. Nutrient Index values of various talukas farm of district Yavatmal.

Parameters Parker index Remark
Organic Carbon 2.48 High
Available Nitrogen 1.00 Low
Available Phosphorus 1.89 Medium
Available Potassium 2.86 High
Available Sulphur 1.50 Low

Available NIV Category nutrients Nitrogen 1.2 Low Phosphorus 1.8 Medium Potassium 3.0 High
Sulphur 1.0 Low Iron 3.0 High Zinc 1.0 Low Manganese 3.0 High Copper 3.0 High Soil nutrient
index value : As per the NIV developed by the the nutrient index value for (Table 2) Parkers
nutrient index was used to compare the level of soil fertility in the study of various farm of
selected district of yavatmal as it is the measure of nutrient supplying capacity of soils. The
nutrient index value (NIV) of organic carbon (2.48) and available potassium (2.86) were high in
farms of yavatmal. NIV of P was medium (1.89) while N and S were low with values of 1.00
and 1.50 , respectively (Table 2). Pathak (2010) also reported similar results while assessing

temporal soil fertility changes in Maharashtra.

The data on soil site suitability characteristics of various blocks of UPRS farm is given in
Table 4. On the basis of the analyzed soil properties and the criteria given by NBSS and LUP
(1994), the suitability of various crops was determined. The soil site suitability properties of
selected district Yavatmal farm observed that these soils were highly suitable for agriculture soil
planning and growing crops of soybean, wheat,channa and cotton crops and agriculture

production

CONCLUSION :

The study indicated that the soils of Yavatmal district farm slightly alkaline to alkaline in
reaction with safe limit of soluble salt content. The OC was medium to high and low in available
N. The area showed low to medium in available P and S and high in available K content. The
DTPA extractable Zn and Fe was deficient and Mn and Cu were sufficient in the area. The NIV
for N and S were low, medium for P and high for K. The results of the study area having potential

to identify soil site suitability properties of selected district Yavatmal farm observed that these
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soils were highly suitable for agriculture planning and growing crops of soybean, wheat,channa

and cotton crops and production at various farm of selected district Yavatmal.

Acknowledgment:

We are thankful to honorable Dr.S.Rathod,DMO, District Yavatmal(MH).to give chance
work in agricultural study in Yavatmal district. Also thankful to my wife Pooja, my lovely parents
Mira Pandurang Bhagat and my family members to supportduring working.

Referances :

1. A.N.Kulkarni,J.B.Balkhande,B.D.Waghamare,P.U.Ratnakar and V.S.Kanwate,Studies of
some  physic-chemical  factors of teak  forest from  Kinwat area,
Nanded(Maharashtra).International journal of life science(2011)page437-438.

2 A.Nagamani,]l.K.Kunwar,C.Maroharachary,”Hand Book of Soil
Fungi”l.K.Internationals.

3. Ajay Kumar Bhagi,G.R.Chatwal.”Environmental Chemistry”

Himalaya Publication.

4. 4C.A.Black,Method of soil analysis,part-1,Amar  Soc.Agron.Inc.Argon  No.9:
Madison,USA,1965.

5. Chadar, B., Vaidya, H., Kachave, R., & Aundhkar, V. (2018). Characterizations,
classifications and soil site suitability evaluation of soils of farm College of Agriculture,
Latur, Maharashtra. Journal of Pharmacognosy and Phytochemistry, 166-170.
https://www.phytojournal.com/archives/2018/vol7issuelS/PartD/SP-7-1-295.pdf

6. Bagdi, G. L., & Kurothe, R. S. (2014). People’s participation in watershed management
programmes: Evaluation study of Vidarbha region of Maharashtra in India. International
Soil and Water Conservation Research, 2(3), 57-66. https://doi.org/10.1016/S2095-
6339(15)30023-X

7. B.P. Bhaskarl*, Sunil Maske2, S.S. Gaikwadl, A. Chaturvedi3, Jagdish Prasadl, S. G. A.
and S. K. S. (2017). Soil and land resource evaluation for rural agricultural land use
planning - A case study from hot semiarid ecosystem of Western India. Archives of
Agriculture and Environmental Science, 2(3), 206-218.

8. Bhaskar, B. P., Maske, S., Ramesh Kumar, S. C., Srinivas, S., & Hegde, R. (2018).
Agropedological Approach for Rural Land

9. Use Planning — A Case Study from Lagadwal Village, Dhule District, Maharashtra,

158 |Page


http://www.phytojournal.com/archives/2018/vol7issue1S/PartD/SP-7-1-295.pdf
http://www.phytojournal.com/archives/2018/vol7issue1S/PartD/SP-7-1-295.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

Integration of Artificial Intelligence in the Advancement of
Science and Engineering
July 2024
India. International Journal of Current Microbiology and Applied Sciences, 7(2),

2528-2541. https://doi.org/10.20546/ijcmas.2018.702.308

Jagdish Prasad,Nagraju,Raveev Shrivastava,S.K.Ray and P.Chandran,Characteristic and
Classification of some soil inNagpur district.l.India Soc. Soil sci.49(4),2001,page 735-739
Wankhade R.R.(2015), Physico-Chemical Analysis of soil from some Farms of Digras
Region ofDistrict Yavatmal in Maharashtra,India. Scholedge International journal of
Multidisciplinary and Allied Studies ISSN 2394-336X,2(10),1-4

Parker, F.W., Nelson, W.L., Winters, E. and Miles, J.E. 1951. The broad interpretation
and application of soil testsummaries. Agronomy Journal 43(3): 103-112.

Pathak, H. 2010. Trends of fertility status of Indian soil.Current Advances in Agricultural
Sciences 2(1): 10-12.

Patil, S.S., Patil, V.C. and Al-Gaadi, K.A. 2011. Spatial variability in fertility status

of soil surface soils. WorldApplied Sciences Journal 14(7): 1020-1024.

Patil, Y.M. and Sonar, K.R. 1993. Dynamics of potassium in swell-shrink soils of
Maharashtra. Journal of PotassiumResearch 9: 315-324.

Prabhavati, K., Dasog, G.S., Patil, P.L., Sahrawat, K.L. and Wani, S.P. 2015. Soil
fertility mapping using GIS in three agro-climatic zones of Belgaum district, Karnataka.
Journal of the Indian Society of Soil Science 63(2): 173-180.

Sahrawat, K.L. and Wani, S.P. 2013. Soil testing as a tool for on-farm soil fertility
management: experience from thesemi-arid zone of India. Soil Science and Plant Analysis
44:1011-1032.

Sharma, R.P., Megh Singh and Sharma, J.P. 2003. Correlation studies on DTPA-
extractable micronutrients vis-a-vis soil properties in some soils of Nagaur district in

semiarid region of Rajasthan. Journal of the Indian Society of Soil Science 51: 522-527.

159 |Page


https://doi.org/10.20546/ijcmas.2018.702.308

