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Abstract

The investigation was carried out on ‘Assessment of soil chemical properties in Panzara command area of
Dhule district’ during the year 2024-25 with the objectives to characterize the chemical properties of soils
in the Panzara command area and to categorize the soils in Panzara command area based on soil chemical
properties. A systematic survey was carried out and surface (0-22.5 cm depth) soil samples were collected
from 100 different sites of 20 villages from Panzara command area i.e. Dhule and Sakri tehsil of Dhule
district. The exact sample location was recorded using a GPS. Samples were analysed for soil chemical
properties using standard procedures. The data thus obtained was interpreted with their relative properties
and categorized as per ratings of soils. In Panzara command area, about 68% samples were slightly alkaline
and 29% samples were moderately alkaline. Regarding electrical conductivity, 95% samples were normal
and only 5% samples were under category of poor seed emergence. About 51% samples were low in
organic carbon content in soil. Regarding CaCOs content, about 52% samples were high and 9% samples
under very high category.

Keywords: Panzara command, soil chemical properties

Introduction

Assessment of soil quality index is one of the most important factors for agricultural production
because of salinity and alkalinity in the irrigation command areas (Rajeshkumar et al., 2016) (9,
Different morphological, physical, chemical and biological characteristics are found in soils.
Their reactions to management techniques their innate capacity to provide ecosystem services
their resistance to disturbance and their susceptibility to degradation are therefore different
(FAO, 2017) Bl Periodically assessing the fertility level of the soil is essential to monitoring its
health.

Land and water are foundational to human existence, playing a crucial role in agriculture,
ecology and overall sustainability (Khomiakov, 2020) 1. The unplanned use of this resources
lead to degradation. Land degradation is a complex ensembles of surface processes viz., soil
erosion, compaction, salinization, acidification and water logging, etc. Land degradation has
affected about 1900 million hectares of land worldwide (Kumawat et al., 2020) 1, However,
their availability and quality are increasingly under threat from various factors with climate
change being one of the most significant (Khadatare et al., 2024) [€. These extreme changes in
the environment give rise to the evaluation of resources i.e. soil and water to get up to the root
cause.

The Panzara command area of Dhule district of Maharashtra is a significant agricultural region
of district. The river Panzara is a sub basin of river Tapi, located in Northern Maharashtra, India.
The river Panzara originates from Sahyadri Mountains at altitude of 1058 m above mean sea
level. The total area of Panzara river basin is an about 2758 km?2. The area bounded by latitude
20°54' to 21°13' N and longitude 74°07' to 74°56' E in parts of Dhule districts of Maharashtra,
India (Golekar et al., 2017) [, Land use details have been observed that the major parts of the
district are covered by agricultural land with net sown area of 4828.75 km? (67.70%). Forest
covers area of 2088.90 km? (29.29%) and double cropped area covers 966.59 km? (13.55%)
(Anonymous, 2021) [,
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Panzara river is expanded throughout the Dhule district Dams,
watershed, canal water and lakes such a different kind of
irrigation systems were followed by the farmers in this region.
Panzara river in southern part of the district has ground water
movement towards north direction with elevation from 550 m to
220 m above mean sea level (Anonymous, 2021) ™ which
covers lands of Dhule and Sakri tehsil. Land degradation of this
area which primarily caused due to salinization, nutrient
depletion, soil erosion, droughts and waterlogging conditions,
which directly affects the soil quality parameters pH, EC,
organic carbon, calcium carbonate, available nutrients and
micronutrients content. This study offers important insights into
the sustainability of agricultural practices in the area by
investigating the ways in which irrigation techniques and the
river water quality affects these variables.

https://www.agronomyjournals.com

Materials and Methods

A systematic survey was carried out and surface (0-22.5 cm
depth) soil samples were collected from 100 different sites of 20
villages of Dhule and Sakri tehsil of Dhule district and samples
locations are showed in Fig. 1. Details regarding the site of
sampling were noted as under: name of farmers, name of village,
GPS location, latitude, longitude and vegetation. The soil
samples from each village were collected from field using hand
auger. The exact sample location was recorded using a GPS.
After sampling, samples were air dried, ground and sieved
through 2 mm sieve to obtain 500 gram size of each sample. For
certain characteristics like organic carbon the sample was
screened through 0.5 mm (100 meshes) (Jackson, 1973) [1, Soil
samples were analysed for pH and electrical conductivity in
1:2.5 soil suspension (Jackson, 1973) [, organic carbon by wet
oxidation (Nelson and Sommers, 1982) 3 and CaCO; by acid
neutralization method (Piper, 1966) 16,
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Fig 1: Location of Panzara command area of Dhule district

Results and Discussion

Chemical characteristics in soil

Soil pH

The soil pH values of soil samples from the command area
ranged from 7.01 to 8.68 with an average of 7.75. Among the
100 soil samples tested, 3% samples were neutral, 68% samples
were slightly alkaline and 29% samples were moderately
alkaline in the Panzara command area as per the categorization
given by Patil and Mali (1990) 1. In Sakri tehsil, the pH of soil
samples ranged from 7.01 to 8.12 with mean 7.47 and in Dhule

tehsil the pH of soil samples was ranged from 7.13 to 8.68 with
mean 8.04. In Panzara command area, the highest pH of soil
sample (8.68) was observed at Nyahalod village of Dhule tehsil
and the lowest pH of soil samples (7.01) was observed at
Kudashi, Dhadane and Datarti villages of Sakri tehsil of Dhule
district. The data revealed that the soils registered a slightly
acidic to moderately alkaline reaction, probably the result of
factors like rainfall, topography and parent material. In
command area, the slight alkalinity may be due to the medium-
deep black soils under irrigation, which have increased in

~410~


https://www.agronomyjournals.com/

International Journal of Research in Agronomy

alkalinity as a result due to their origin from basaltic rock in the
command area. The high pH in Dhule tehsil might be due to
poor drainage, intensive irrigation and these conditions lead to
greater carbonate and bicarbonate builds up, increasing soil pH
further. Similar results were also found by Prasad et al., (2022)
(18 and Singh et al., (2022) 21,

Electrical conductivity

The electrical conductivity (EC) of soil samples from the
command area ranged from 0.14 to 1.32 dS m with an average
of 0.40 dS m%. As per the categorization given by Patil and Mali
(1990) 31 among the 100 soil samples tested, 95% samples
were normal and only 5% samples were under category of poor
seed emergence in the Panzara command area. In Sakri tehsil,
soil samples were ranged from 0.14 to 1.02 dS m* with mean of
0.31 dS m? and in Dhule tehsil, soil samples were ranged from
0.20 to 1.32 dS m™* with mean 0.48 dS m™. The highest EC (1.32
dS m) was noticed at Aklad village of Dhule tehsil and the
lowest EC of soil samples (0.14 dS m™) was observed at Manjari
and Warse villages of Sakri tehsil of Dhule district. Thus, in
Panzara command area all the soil samples analyzed were non-
saline and few were under category of poor seed emergence,
deemed suitable for supporting healthy plant growth. Most of
the samples exhibited normal salinity levels (EC less than 1).
Therefore, based on salinity, the soils are considered appropriate
for the productive cultivation of a wide range of plants. These
findings are in line with results reported by Krishnaveni et al.,
(2012) and Gokule (2022) 101,

Organic carbon

The organic carbon content in soil samples from Panzara
command area ranged from 0.23 to 0.86% with an average of
0.42%. As per the six tier system given by Bangar and Zende
(1978) 1, out of 100 soil samples analysed, 51% samples were
low, 35% samples were moderate, 13% samples were
moderately high and 1% sample were high in category. In Sakri
tehsil, soil samples were ranged from 0.25 to 0.86% with mean
0.48% and in Dhule tehsils samples were ranged from 0.23 to
0.66% with mean 0.37%. Maximum organic carbon content
(0.86%) was observed in samples from Kudashi village of Sakri
tehsil and the lowest organic carbon of samples (0.23%) was
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observed at Badhane village of Dhule tehsil of Dhule district.
Sakri tehsil has high organic carbon content as compared to
Dhule tehsil, which might be due to slightly better vegetation
cover, less erosion and more cropping intensity in Sakri area.
About 50% of the samples were low in organic carbon content in
Panzara command area, which might be due to minimal use of
farmyard manure and crop residues, as well as the quick
decomposition caused by the high temperatures typical of semi-
arid regions. Continuous cropping without replenishing the soil
with FYM or organic residues has also led to nutrient loss and
lower organic carbon in some areas. Similar results for soil
organic carbon content were also reported by Mandal et al.
(2011) 4 and Patil et al. (2019) 14,

Calcium carbonate

The calcium carbonate content in soil samples from Panzara
command area ranged from 1.50 to 16.25% with an average of
6.36%. In Panzara command area, out of 100 soil samples
analysed, 2% samples were moderate, 37% samples were
moderately high, 52% samples were high and 9% samples were
very high as per the categorization given by Patil and Mali
(1990) 31, In Sakri tehsil the calcium carbonate content in soil
samples ranged from 1.50 to 8.75% with mean 4.72% and in
Dhule tehsil the calcium carbonate content in soil samples
ranged from 3.52 to 16.25% with mean 8.00%. The highest
calcium carbonate content (16.25%) was observed at Nyahalod
village of Dhule tehsil and the lowest calcium carbonate content
(1.50%) was observed at Manjari village of Sakri tehsil in Dhule
district. Soils from area are formed from basaltic and alluvium
lithology under semi-arid climatic condition, characterized by
low precipitation and high rate of evaporation favouring more
accumulation and precipitation of CaCOs. Sakri tehsil has
moderate rainfall which causes partial leaching of carbonates
and better drainage leading to less precipitation of CaCOs, while
in Dhule tehsil comparatively high CaCO3; content might be due
to poor drainage causing carbonate deposition in root zone. Soils
derived from basaltic rocks in semi-arid areas, where low
rainfall and high evaporation rates prevail, often show
significant accumulation and crystallization of CaCOsz (Singh
and Kundu, 2010) %, Similar research findings were also
reported by Potdar (2016) and Gawai (2019) 171,

Table 1: Categorization of soil pH in Panzara command area

Category Sakri tehsil Dhule tehsil Panzara command area

Sample No. 1-50 51-100 (% samples)
Extremely acidic (<4.5) 0 0 0
Strongly acidic (4.6-5.5) 0 0 0
Moderately acidic (5.6-6.5) 0 0 0
Slightly acidic (6.6-6.9) 0 0 0
Neutral (7.0) 3 0 3
Slightly alkaline (7.1-8.0) 45 24 68
Moderately alkaline (8.1-9.0) 2 26 29
Strongly alkaline (9.1-10.0) 0 0 0
Very strongly alkaline (10.1-11.0) 0 0 0

Table 2: Soil pH in Panzara command area

Table 3: Categorization of soil electrical conductivity (dS m™) in
Panzara command area

Particulars | Sakri tehsil | Dhule tehsil | Panzara command area i
Sampleno. | 1-50 51-100 1-100 Category Sakri |Dhule|  Panzara
Minimum 701 713 701 tehsil | tehsil |command area
- Sample no. 1-50 |50-100| (% samples)
Maximum 8.12 8.68 8.68 Normal (0_1) 50 45 95
Mean 7.47 8.04 7.75 Poor seed emergence (1.1-2) 0 5 5
SD 0.31 0.35 0.43 Harmful to some crops (2.1-3) 0 0 0
CV (%) 418 4.37 5.54 Harmful to Most of the crops (>3) 0 0 0
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Table 4: Soil electrical conductivity (dS m) in Panzara command area
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including crop residue incorporation and green manuring for
increasing organic carbon content in soil and encourage

Particulars | Sakri tehsil | Dhule tehsil | Panzara command area R .
sample no. 1-50 51-100 1-100 cultl\(atlon of tolgrant crops under the condition of moderately
Minimum 0.14 0.20 0.14 alkaline pH and high calcium carbonate content.
Maximum 1.02 1.32 1.32
Mean 0.31 0.48 0.40 References
SD 0.22 0.31 0.28 1. Anonymous. Aquifer mapping and management of ground
CV (%) 71.29 63.54 69.90 water resources of Dhule district Maharashtra. Nagpur:
Central Ground Water Board; 2021.
Table 5: Categorization of soil organic carbon (%) in Panzara 2. Bangar AR, Zende GK. Evaluation of soil test for nitrogen.
command area J Maharashtra Agric Univ. 1978;3(1):58-59.
Category Sakri Dhule Panzara 3. FAO. Voluntary . guidelines _for sustainak_)le _ soil
tehsil | tehsil | command area management. Rome: Food and Agriculture Organization of
Sample no. 1-50 | 50-100 | (% samples) the United Nations; 2017. p. 16.
Very low (< 0.20) 0 0 0 4. Gawai VV. Studies on characterization of soil and well
Low (0.21-0.40) 15 36 51 water quality in Mula canal command area of Ahmednagar

Moderate (0.41-0.60) 23 12 35 district. Rahuri: Mahatma Phule Krishi Vidyapeeth; 2019.

Moderately high (0.61-0.80) 11 2 13 5. Gokule AS. Appraisal of water quality in relation to soil

High (0.81-1.0) 1 0 1 properties of Shegaon and Sangrampur tehsils of Buldhana

Very high (>1.0) 0 0 0 district in Purna tract. Akola: Dr. Panjabrao Deshmukh
Krishi Vidyapeeth; 2022.

Table 6: Organic carbon (%) content in Panzara command area 6. Golekar RB, Baride MV, Patil SN, Mohite R, Patil S,
Particulars | Sakri tehsil | Dhule tehsil | Panzara command area Ronad HN. Estimation of hydraulic conductivity from grain
Sample no. 1-50 51-100 1-100 size distribution: A case study of sediments from Panzara
Minimum 0.25 0.23 0.23 river, Tapi basin, Northern Maharashtra (India). Bull Pure
Maximum 0.86 0.66 0.86 Appl Sci Geology. 2017;35(1-2):2320-3234.

Mean 0.48 0.37 0.42 7. Jackson ML. Soil chemical analysis. New Delhi: Prentice

SD 0.13 0.07 0.12 Hall of India Pvt. Ltd.; 1973.

CV (%) 28.54 2121 29.20 8. Khadatare MY, Kadam US, Mane MS, Mahale DM,
Nandgude SB, Gharde KD, et al. Assessment of water and
Table 7: Categorization of CaCOs (%) content in Panzara command land resources in Arjuna river basin and its Strategic
area planning by using Arc SWAT. Int J Adv Biochem Res.
Category Sakri Dhule Panzara 2024;8(8)3385'390- o )

tehsil tehsil | command area 9. Khomiakov DM. Soil is an essential component of the
Sample no. 1-50 50-100 | (% samples) biosphere and the global food system (Critical assessment

Very low (< 0.5) 0 0 0 of the situation). Moscow Univ Soil Sci Bull. 2020;75:4-5.
Low (0.51-1.00) 0 0 0 10. Krishnaveni Y, Kumar KA, Devi UM, Reddy MD. Soil

Moderate (1.10-2.00) 2 0 2 fertility mapping of Pillaipally Anicut command area, Musi

Moderately high (2.10-5.00) 28 9 37 river in Andhra Pradesh. J Res Acharya N.G. Ranga Agric
High (5.10-10.0) 20 32 52 Univ. 2012;40(3):127-131.
Very high (> 10.0) 0 9 9 11. Kumawat A, Yadav D, Samadharmam K, Rashmi I. Soil
. ) and water conservation measures for agricultural
Table 8: Calcium carbonate (%) content in Panzara command area sustainability. Intech Open; 2020. p. 44-49.
Particulars | Sakri tehsil | Dhule tehsil | Panzara command area 12. Mandal UK, Ramachandran K, Sharma KL, Satyam B,
Sample no. 1-50 51-100 1-100 Venkanna K, Bhanu MU, et al. Assessing soil quality in a
Minimum 1.50 3.25 1.50 semiarid tropical watershed using a Geographic Information
Maximum 8.75 16.25 16.25 System. Soil Sci Soc Am J. 2011;75:1144-1160.
Mean 4.72 8.00 6.36 13. Nelson DW, Sommers LE. Total carbon, organic carbon
SD 181 2.96 2.95 and organic matter. In: Page AL, Miller RH, Keeney DR,
CV (%) 38.10 37.00 46.38 editors. Methods of soil analysis. Part 2: Chemical and
) microbiological properties. 2nd ed. Madison (WI): ASA and
Conclusion _ SSSA; 1982. p. 539-579.
In Panzara command area, about 68% samples were slightly 14 Ppati PL, Pawadashetti D, Sunilkumar K, Nagarahalli R,
alkaline and 29% samples were moderately alkaline. Regarding Ramachandraiah HC, Kalappanavar D, et al. Soil fertility
electrical conductivity, 95% samples were normal and only 5% mapping by GIS in Madhalli sub-watershed under northern
samples were under category of poor seed emergence. About dry zone of Karnataka for site specific recommendations. J
51% samples were low in organic carbon content in soil. Farm Sci. 2019;32(2):167-176.
Regarding CaCOs content, about 52% samples were high and 15 patil VD, Mali CV. Fundamentals of soil science: A text
9% samples under very high category. Soils from Sakri tehsil book. Parbhani: Phoenix Publications; 1990. p. 109.
were slightly healthier with balanced chemical properties as 14 Piper CS. Soil and plant analysis. Bombay: Hans
compared to Dhule tehsil in Panzara command area. From the Publication; 1966. Asian Ed. p. 368.
experimental results it is concluded that, the soils from Panzara 17 potdar SS. Soil quality assessment and land evaluation

command area possess strong potential
agriculture, provided prejudicious use of organic sources
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