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Abstract

The twenty-seven soil samples were collected from nine different villages in December 2022 from Jhadol
block, Udaipur, Rajasthan. The collected soil samples were analyzed for their physico-chemical
parameters and presence of heavy metals by using standard laboratory techniques. The result showed that
the soil of Jhadol block is clay loam in soil texture, nearly neutral in soil reaction, very low to low in soil
organic carbon content, low to medium in nitrogen content, low to high in phosphorus content, low to
high in potassium content, high amount of Ca and Mg, and in heavy metals; Zn content are in deficient
range, Mn is in sufficient range, whereas Fe and Cu are in high levels in maximum portion of study area.
Soil contains higher amount of iron oxides due to iron mines which is dangerous for crop production and
it can be mitigate by cropping tolerant varieties. The deficient nutrient can be replenished to avoid the
crop suffering from the deficiency and optimum utilization of nutrients. Integrated nutrient management
can be adopted for sustainable soil fertility management as well as to achieve higher crop production.
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Introduction

Soil is a vital resource, can be termed as “Soul of infinite life”. The essence of life in the soil is
its crop producing capacity that is, the soil productivity largely depends on soil fertility,
management practices and climate. The word soil represents one of the most active and
complex natural systems on the earth’s surface. It is essential for the existence of many forms
of life and provides medium for plant’s growth and also supplies the organisms with most of
their nutritional requirements (Tewari et al., 2016) . Optimal physical and chemical soil
properties will lead to optimal soil biological properties and ideal soil health and productivity.
Healthy soils constitute the foundation of thriving ecosystems and societies and are directly
tied to food and nutritional security, water quality, human health, climate change mitigation
and biodiversity (Manter et al., 2017) % For the high crop yield the farmers used the
pesticides and fertilizers in excess amount causes serious environmental problems and
consider their possible impact on soil health. Hence, balanced fertilizer application is
important for high crop yield. (John et al., 2010) [,

Materials and Methods

Sampling site and collection

Udaipur is located at 24°31'30" N 73°40'37" E. The city covers an area of 64 km? and lies at an
altitude of 598.00 m (1,962 ft) above sea level. It is located in the southern region of
Rajasthan, near the Gujarat border. Udaipur with its lakes lies on the south slope of the
Aravalli Range in Rajasthan.

Udaipur city has a hot semi-arid climate. The three main seasons, summer, monsoon and
winter respectively, dominate the city of Udaipur. Being located in the desert lands of
Rajasthan, the climate and weather of Udaipur is usually hot. The summer season runs from
mid-March to June and touches temperature ranging from 23 °C (73 °F) to 44 °C (111 °F) in
the months of March to June. Monsoons arrive in the month of July heralded by dust and
thunderstorms. The winter season prevails from the month of October till the month of March.
Humidity, which prevails during monsoons, diminishes at the arrival of winters.

Soil samples were collected from Jhadol block from nine different villages. Samples were
collected randomly using soil auger by composite sampling method at depths of 0-15, 15-30
and 30-45 cm. All the samples were divided into four parts and then among them two samples
were collected and only half kg sample is being taken for the soil analysis by the conning and

quartering method.
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Table 1: The methods of analysis for different soil parameters

S.No. | Particulars | Scientist Name | Methods | Unit
Physical Properties
1. Bulk density Black (1965) 14 Pycnometer Mg m-3
2. Particle density Black (1965) (11 Pycnometer Mg m3
Textural class
[12] 0,
3. (Sand, Slit, Clay) Bouyoucos (1927) Bouyoucos hydrometer Percentage (%)
4, Pore space Black (1965) [11] - Percentage (%)
5. |Water Holding capacity] Muthuval et al. (1992) [13] Graduated measuring cylinder Percentage (%)
Chemical Properties
1. Soil pH (1:2.5) Jackson (1958) [14] Digital pH meter
Electrlczzll_czo r5u)juct|V|ty Wilcox (1950) [*91 Digital conductivity meter dsSm?
3. Organic carbon Walkley an?lg lack (1947) Wet oxidation method Percentage (%)
4, Available nitrogen |Subbiah and Asija (1956) 1] Soil alkaline permanganate method kg hat
5. Available phosphorus Olsen et al. (1954) [1] Photometric colorimeter method kg ha!
6. Available potassium | Schollenberger and Simon Flame photometric method kg hat

Result and Discussion

Physical Properties

The textural classification of soil in different villages of
Jhadol block. The texture classification of soil samples was
shown clay loam in all villages.

Soil Bulk Density (Mg m®)

The bulk density in a soil ranges from 1.32 -1.47 Mg m3. Vg
— Dewas was reported as highest bulk density i.e., 1.47 (Mg
m-3) followed by Vg - Khemli i.e. 1.47 (Mg m-3) while V; -
Dongriyawas was reported as lowest bulk density i.e. 1.32
(Mg m-3). The higher bulk density may be due to intensive
cultivation practiced in Dewas. Significant results were
observed by (Ahad et al., 2015) 41,

Soil Particle Density (Mg m3)

Soil particle density ranges from 2.36— 2.49 Mg m?3. Vs -
Dewas was reported as highest particle density i.e. 2.49 (Mg
m-3) followed by Vg - Kolar i.e. 2.49 (Mg m-3), and lowest
was found in V4 - Salar i.e. 2.36 (Mg m-3). Higher particle
density may be due to scare organic matter found in soil of

Dewas village. Similar results were reported by (Chaudhari et
al., 2013) B3,

Soil Porosity (%)

Soil porosity in a soil sample ranges from 42.89 — 49.25%. Vs
-Dewas reported as highest porosity of 49.25% followed by
V1 - Dongariyawas of 48.88%, while Vg - Khemli reported as
lowest porosity i.e. 42.89%. Lower porosity may be a result of
higher bulk density in Khemli. Significant results were
observed by (Ahad et al., 2015) [,

Water Holding Capacity (%)

The values of water holding capacity of soil ranges from
38.68— 45.17%. Highest water holding capacity was observed
in the Vg - Kolar which was 45.17% followed by Vs — Dewas
i.e. 45.17% as there is high organic carbon content whereas
the lowest water holding capacity was observed in Vg -
Khemli i.e. 38.68% which is due to low organic carbon
content in the soil sample. Similar results were reported by
(Das et al., 2018) 1,

Table 2: Results of physical properties of Jhadol block, Udaipur

Soil bulk density Soil particle density Soil porosity Soil water holding capacity
S. No. 0-15 15-30 15-45 0-15 15-30 15-45 0-15 15-30 15-45 0-15 15-30 15-45
cm cm cm cm cm cm cm cm cm cm cm cm
Vi 1.32 1.34 1.38 2.38 2.4 2.44 48.88 46.78 44.32 44.26 42.48 40.18
Dongariyawas
V2. Nandiya 1.34 1.36 14 2.37 2.42 2.45 47.73 45.82 43.25 42.34 41.57 39.19
V3 - Deorawas 1.35 1.37 1.4 2.39 2.43 2.46 46.59 45.15 43.76 44.19 41.37 39.59
V- Salar 1.36 1.38 141 2.36 2.39 2.44 47.56 46.17 43.96 42.48 41.96 39.72
Vs- Jharol 1.4 1.43 1.45 2.38 2.43 2.47 48.76 46.52 43.25 43.59 41.34 39.63
V- Dewas 1.42 1.45 1.47 2.4 2.44 2.49 49.26 47.36 44.75 45.17 43.58 40.26
V7. Adwaniya 1.38 14 1.43 2.39 2.43 2.48 48.15 46.57 43.81 44.25 41.23 39.45
Vs- Kolar 141 1.43 1.46 2.42 2.46 2.49 49.09 47.61 44.62 45.17 43.38 39.23
Ve- Khemli 1.43 1.46 1.47 2.4 2.44 2.47 47.14 45.78 42.89 43.29 41.97 38.68
F- test NS NS NS NS NS NS NS NS NS S S S
S.Em.
@ 0.5 0.59 0.58
C.D. @ 5% - - - - - - - - - 1.5 2.46 2.32

Soil Chemical Properties

Soil pH

pH of a soil samples ranges from 6.92 — 7.65 i.e., neutral in
nature, thus the pH indicates the availability of all nutrients
should be high in the soil. The highest pH value was observed
in the V4 - Salar i.e. 7.65 followed by Vg - Khemli i.e. 7.62

and the lowest pH was found in V, — Nandiya i.e. 6.92. The
results shown the pH in neutral range. The pH is significant
and appropriate for the nutrient availability. Similar

significant results were reported by (Basavaraja et al., 2017)
2
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Soil EC (dS mY)

EC in a soil samples ranged from 0.06-0.24 dS m*. Highest
EC content was reported in Vg - Kolar i.e. 0.24 dS m?
followed by Vs — Kolar i.e. 0.18 dS m™ whereas the lowest
EC content was observed in Vs — Jharol i.e. 0.06 dS m™.
Hence, all the soil under the study area is safe for all types of
crop production with respect to the soluble salt content. The
results were found to be significant. Similar results were
reported by (Basavaraja et al., 2017) 2,

Soil Organic Carbon (%)

https://www.thepharmajournal.com

Organic carbon soil samples value ranges from 0.09 — 0.38%.
The results were found to be significant. Highest organic
carbon reported in V7 - Adwaniya i.e., 0.38% followed by V4
- Salar i.e. 0.33% whereas the lowest organic carbon was
observed in Vs — Jharol i.e. 0.09%. Soil organic carbon status
was found to be very low to low which enables the soil for
medium crop production. Similar results were reported by
(Deshmukh et al., 2012) B,

Table 3: Results of chemical properties of Jhadol block, Udaipur

S No Soil pH Soil EC (dS m™) Soil organic Carbon (%)
T 0-15cm 15-30 cm 15-45cm 0-15cm 15-30 cm 15-45cm 0-15cm 15-30 cm 15-45 cm

V1-Dongariyawas 7.27 7.38 741 0.09 0.1 0.1 0.3 0.25 0.24
V2-Nandiya 7.02 6.92 6.94 0.09 0.07 0.16 0.32 0.25 0.22
V3 - Deorawas 7.34 7.45 7.4 0.1 0.17 0.11 0.31 0.26 0.24
V4 - Salar 7.59 7.65 7.65 0.09 0.15 0.13 0.33 0.29 0.23
Vs- Jharol 7.09 6.94 6.67 0.07 0.06 0.1 0.24 0.21 0.09
V- Dewas 7.1 7.02 7.17 0.11 0.11 0.14 0.18 0.15 0.09
V7- Adwaniya 7.25 7.24 7.32 0.1 0.08 0.08 0.38 0.27 0.24
Vs- Kolar 7.22 7.25 7.31 0.23 0.18 0.24 0.17 0.15 0.12
Vo- Khemli 7.54 7.5 7.62 0.16 0.08 0.11 0.18 0.15 0.09

F- test S S S S S S S S S
S(Ii;n 0.13 0.09 0.12 0.005 0.005 0.003 0.003 0.003 0.002
C.D. @ 5% 0.39 0.28 0.37 0.001 0.001 0.001 0.01 0.01 0.006

Soil Nitrogen (kg ha?)

Nitrogen content in soil sample ranges from 162 — 310 kg ha
L. The results were found to be significant. Highest nitrogen
content in soil was observed in V7 - Adwaniya i.e., 310 kg ha™*
followed by V. - Nandiya i.e., 295 kg ha?! and the lowest
nitrogen content was reported in Vs - Kolar i.e., 162 kg ha™.
The soil samples of the villages were found to be low to
medium in nitrogen content. The reason may be attributed to
the fact that nitrogen content is positively correlated with
organic matter content which decreases with depth. Similar
results were observed with (Sheeba et al., 2019) "],

Soil Phosphorus (kg ha?)

Phosphorus in soil samples ranged from 16 — 30 kg ha*. The
results were found to be significant. Highest phosphorus was
reported in V7 — Adwaniya i.e. 30 kg ha? followed by Vs -

Jharol i.e. 29 kg ha! whereas the lowest phosphorus content
was observed in Vg - Kolar i.e. 16 kg ha'l. Available
phosphorus status was found to be low to high which enables
the soil for higher crop production. Significant results were
observed (Das et al., 2018) 1.

Soil Potassium (kg ha™)

Potassium content in the soil samples ranges from 77 — 289
kg hal The results were found to be significant. Highest
potassium content was reported in V7 - Adwaniya i.e. 289 kg
ha! followed by V, - Salar i.e. 286 kg ha* whereas the lowest
potassium content was observed in Vo — Khemli i.e. 77 kg ha
L. The status of potassium was found moderate in the whole
region due to alluvial soil which is moderate to high in
available potassium. Similar results were observed with
(Sharma et al., 2014) 61,

Table 4: Results of macro nutrients of Jhadol block, Udaipur

S No Soil Nitrogen (kg ha®) Soil Phosphorus (kg ha?) Soil Potassium (kg ha)
o 0-15cm 15-30 cm 15-45cm 0-15cm 15-30 cm 15-45 cm 0-15cm 15-30 cm 15-45 cm

V1.Dongariyawas 266 221 196 26 22 18 272 222 178
V.. Nandiya 295 251 218 28 24 20 285 250 210
V3 - Deorawas 270 223 206 26 22 19 269 224 184
V4 - Salar 276 240 212 27 25 22 286 236 190

Vs- Jharol 254 205 186 29 26 20 112 92 80
V. Dewas 248 198 179 28 25 21 107 96 87
V7. Adwaniya 310 242 221 30 28 24 289 232 208
Vs- Kolar 232 186 162 23 20 16 257 220 198
Vo- Khemli 260 213 177 24 20 18 105 95 77

F- test S S S S S S S S S
S(E;n 4.08 2.98 2.69 0.29 0.32 0.24 4.05 3.17 2.64

Conclusion Soil texture showed high clay percentage, neutral in pH, very

It can be concluded that the soils of Jhadol block of Udaipur,
Rajasthan are in good physical condition which favors the
cultivation of most of the crops, especially maize and wheat.

low to low organic carbon content, low to medium in NPK.
The deficiency of nutrients can be mitigated by the use of
some inorganic fertilizers or organic fertilizers. Tolerant
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varieties can be used and Integrated Nutrient Management can
be adopted.
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