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Abstract

Metals in the form of salts or as such have a profound effect on development and growth of crops. Various soil samples at different
regions of Dehradun (India) have been analysed analytically for the concentration of various metal ions in relation to the growth and
development of wheat, mustard and barley. The various metal ions have been found in a good concentration range at which the concerned
crops could show maximum growth and development. The concentration of various salts like phosphate ion as determined
spectrophotometrically was found to be in between 0.732 to 1.610, for NOs™ the concentration was found in between 0.210 to 0.998 mg/kg,
and the concentration of NO2> was found to be 0.138 to 0.475 mg/kg. The metal ions were determined analytically and the concentration
of various metals like Pb?* was found in the range of 0.101 - 0.265 mg/kg, Zn in the range of 0.047 — 0.175 mg/kg, Cu in the range of 0.015
— 0.101 mg/kg and the concentration of Fe was found in the range of 0.120 — 0.462 mg/kg. Na, K, Li and Ba were analysed by flame-
photometry and the concentration of Na was found in the range 0.10- 0.47 ppm, K in the range of 0.70 — 2.4 ppm, Li 0.00 — 0.01 ppm and
the Ba in the range of 0.00 — 0.03 ppm. Also the data reveals the distributions of heavy metals in the agricultural land of the concerned
region and can be used to estimate the risks associated with the consumption of crops grown on such soils. So the soil samples which have
been examined can be opted for the production of various crops as the soil samples show a good quality and quantity of various mineral
ions. The Dehradun in total bears a good range of forests and soil is rich of various types of mineral salts so could be used for the growth of
multiple crops.
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1 Introduction

Environment is sum total of surroundings within which
humans exist. The environment is made up of: the land, the water
and the atmosphere of the earth; microorganisms, plant and
animal life. The combination of the items on this list and the
interrelationships among and between them, the physical,
chemical, aesthetic and cultural properties and conditions of the
foregoing that influence the human health and well-being does
come under the study of environment. The environment is also
characterised by the number of spheres that influence its behavior
and intrinsic value, among which the most important sphere is
biosphere because it harbours the living organisms. This is the
sphere where you find living organisms (plants and animals)
interacting with each and their nonliving environment (soil, air
and water).

Metals in both in aquatic and terrestrial environment are
important for the growth and development of all types of plants
(1, 2 & 3). However, at some locations the soil gets contaminated
with various non-essential metals by humans (4). The toxic

concentration of various heavy metals is not confirmed in various
soils, but land disposal of wastes in the soil effects the crop
production due accumulation of heavy metals (5, 6). Livestock
manure is a good organic fertilizer that contains all types of
nutrients such as amino acids, nucleic acids, sugars, and
vitamins, in addition is a good source of organic matter, nitrogen,
phosphorus, potassium, and some micronutrients (1, 7). The soil
fertility can be increased by recycling of livestock manure which
leads to increase in the productivity of crops (2, 8) by improving
the soil properties (9), enhancing the ability of nutrients and their
retention (10), and by step to step improvement in the soil
nutrients (11), which also leads to the availability of manure to
plants (12).

Presently the agricultural system the use of manures has
attracted more attention for its sustainable development (13).
Researchers have mentioned that together use of organic manure
and chemical fertilizers could have more results for combating
nutrient depletion and for crop production (14). Jiang et al. (15)
mentioned that direct application of manure increases the crop
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production as well as improves the quality of the soil. Abbasi and
Tahir (16) demonstrated that farmyard manure/poultry manure
and also organic substrates either singly or in combined manner
with other inorganic fertilizers shows more pronounced effects
on wheat and barley production. Long-term use of organic
fertilizers using manure or manure plus NPK fertilizer
considerably increases the soil carbon content, inorganic
nitrogen and sulphur content (17), and available P levels (11).
The availability of Zn, Fe, and Mn in the soil has been found to
increase the absorption of organic matter significantly (18). As
per reports, the presence of PO4?>~, H2PO4~, or HPO4?~ anions in
soil solutions leads to the precipitation of Zn3(POa)2 with Znions,
thereby immobilizing Zn and decreasing the zinc content in the
soil with increasing manure application (13,16). Ju et al. (19)
showed that the average Cd concentration in soils where
vegetables are grown was found 2.8 times higher than in soils
where wheat-maize are grown in rotations which occurs mainly
due to the excessive application of fertilizers and manures during
greenhouse vegetable production in northeast China. Rezig et al.
(17) showed that the recycling of carbon containing minerals,
mostly bio-solids (e.g., livestock manures), should be conducted
carefully in order to avoid the accumulation of toxic elements.
Dong et al. (20) stated that manure are the main source of Cu,
Zn, Cd, Ni, Pb, and Cr in a wheat-maize field soils in north China,
where the composition accounts for about 86.1%, 83.8%, 76.6%,
72.5%, 64.3%, and 46.3% of the total external input for these
heavy metals, respectively.

2 Materials and Methods
2.1 Study area and Soil Sampling

The soil samples for the analysis of various metal ions were
collected from two outer regions of Dehradun (ISBT Region and
Sahasthdhara Region) in which different sites were taken into
consideration. Sites from ISBT region include - ISBT Main,
Chanderbani, GMS Road, Azad Colony, Kandoli, Lalpull, and
sites from Sahasthdhara Region include - Kulhan, Tehrigaon, T.
Colony, Gujrara, Danda, Mandi) (Figure 1). The soil samples
were collected in the morning time in air tight bottles in
desiccators under normal room temperature conditions.

2.2 Soil Sample Preparation

The Soil samples were dried at 50°C in cardboard boxes. The
dried soil samples were grounded by mortar and pestle and
passed through a 12-mesh (approximately 2 mm) screen. The soil
samples, at the time they were collected, were recorded and
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placed in trays holding five rows of ten boxes each (boxes are
2.5” x 3” x 3” deep), making a total of 06 samples. The soil
samples were sieved and weighed each time, put in a beaker,
mixed with (6 ml HNOs3) (3 ml HCI) (0.25 ml H202) and then
heated. The digested sample solution was diluted to 50 ml with
de-ionized water and filtered through a 0.45 pwm microporous
membrane. Finally, 1.0 ml filtered solution was diluted to 10 mL
for estimation of various salt ions.

3 Results and Discussion

The concentrations of various metals in soil and their impact
on environment and society can be influenced by many factors,
such as parent material, climate and anthropogenic activities
(21). The metals can be added in various ways to soils as in the
form of agricultural fertilizers and pesticides, soil amendments
(e.g., lime and gypsum), or organic fertilizers (e.g., manures and
composts) (22). Correlation analysis between the soil heavy
metals and fertility parameters may help to trace the levels of
heavy metals in soil. The concentration of phosphate ion in
various soil samples (both agricultural and forest) were found
within the appreciable limit. Among all the agricultural soil
samples the highest concentration was found in the soil sample
collected from (GMS Road) followed by (Azad Colony). The
least concentration of Phosphate was found present in the soil
sample (Chanderbani). Among the forest soil samples the highest
phosphate ion concentration was found in the (Tibetan Colony)
followed by soil collected from Gujrara. The least concentration
of phosphate ion among all the forest soil samples so for
collected was found in the Kulhan. Although the phosphate ion
concentration in both forest as well as agricultural soil samples
run side by side, having less ion difference so for as observed.
Among all the soil samples the agricultural soil samples were
found to have higher phosphate ion concentration than the forest
soil samples. The nitrate ion concentration was found highest
(Mandi) followed by (Chanderbani). The least concentration of
nitrate was found in the (Azad Colony). The nitrate ion
concentration in the agricultural soil samples were found in
between (0.210-0.998 mg/kg). The concentration of nitrite ion in
various forest samples were found in arange (0.121 —0.475 mg).
The highest concentration of nitrite ion was found in the Danda
of the region 1 followed by Kulhan. The least concentration of
nitrite was found in the Gujrara of region 1. The nitrite ion
concentration was found highest in the (Mandi) among all the
agricultural soil samples, followed by Chanderbani. The least
nitrite ion concentration was found in the Lalpull soil sample.
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Figure 1: The map showing the area of sampling
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The nitrite ion was found highest in the Tibetan Colony
followed by Danda. The least nitrite ion was found in the Kandoli
site of the soil sample. The concentration of nitrate in all the
above samples shows within the range of its accessibility,
although it is low, but other forms of nitrogen may account for
the availability of nitrogen (23).
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Figure 3: PO42 ion in Various Soil Samples at Region 2

19

Straight line Graph for the Estimation of Nitrate
0.6 - fon
0.5 - 0.51
0.46
@ 04 - 0.41
= 0.36
€03 - 0.31
2 0.26
2 oo 0.21
0.17
0.13
0.1 4 0.09
0 0 . . . . . )
0 1 2 3 4 5 6
Conc. mg/l
Figure 4: Standard Graph for the estimation of Nitrate lon
Graph Showing the Conc. of NO3-1 ion
0.991
I 0925 0915
_, 084 0715 0678
8 06
Q o 0.475
S 04 -
£
§ 02+
0 B
S & & S
& S & 0\ @" W
(o Soil SathIes
Figure 5: NOs* ion in Various Soil Samples at Region 1
Graph Showing the Conc. of NO3-1 ion
1.2 -
0.998
1 4
0.801
- 0841 071
S
-
5 06 A
3 0.401
Z 04 -
5 0.21
g 02
S
o B
Kulhan Tehrigaon T. Colony Gujrara  Danda Kandoll
Soil Samples
Figure 6: NOs* ion in Various Soil Samples at Region 2
0.4 - . . L
Straight line Graph for Nitrite lon
0.35 1 Determination 0.341
03 0.311
0.283
80.25 0.251
3 0.219
£ 027 0.191
£0.15 - 0.157
0.127
0.1 4 0.095
005 1 0.064
0 ¥ . . . . . )
0 1 2 3 4 5 6
Conc. mg/l

Figure 7: Standard Graph for the estimation of Nitrite lon



2020, Volume 9, Issue 1, Pages: 17-23

Journal of Environmental Treatment Techniques
Graph showing the Conc. of NO22-
05 0.445 0.45
, 045
~ 04
D 0.35
z 03
% 0.25
2 0.2 0.13 0.14
c 0.15
S 01
0.05
0
. Q
S & & S
(b&@ & $$ b@\ v@ N
© & S W
Soil Samples
Figure 8: NO;™ ion in Various Soil Samples at Region 1
Graph Showing the Conc. of NO22-
05 0.475
0.45
. 04
& 035 4 0.29 0.301
Q2 03
5 025 4 0.201
e 024
§ e ] 0.138 0121
0.1 -
0.05 -
0 4
Kulhan Tehrigaon T. Colony Gujrara Danda  Kandoli
Soil Samples
Figure 9: NO;" ion in Various Soil Samples at Region 2
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Figure 11: Pb* ion in Various Soil Samples at Region 1

20

Graph Showing the Conc. of Pb2+
0.3
0.245
0.25 0.221
0.198
0.2 1
& 0.15
X015 -
[ 0.101
087
. 011 0.08
go.os - [
o
0 d
Kulhan Tehrigaon T. Colony Gujrara  Danda  Kandoli
Soil Samples
Figure 12: Pb% ion in Various Soil Samples at Region 2
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Figure 18: Cu? ion in Various Soil Samples at Region 2 Figure 21: Feion in Various Soil Samples at Region 2
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Figure 22: Showing the concentration of (Na, K, Li, Ba) in various soil samples of Regionl
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Figure 23: Showing the concentration of (Na, K, Li

The lead ion was found highest in the GMS road soil sample
followed by the Chanderbani. The least lead ion concentration
was found in the Lalpull. The lead ion concentration was found
in the range (0.087 — 0.250 mg/kg). The highest lead ion
concentration was found in the Tibetan Colony. The least ion
concentration was found in the Kandoli forest soil samples. Cu
and Zn are among the most abundant metals in wheat and other
grains, as they are the essential micronutrients for plants (24).
The concentration of zinc and Cu in the concerned soil samples
is much abundant for the cultivation of various crops, like wheat
barley etc. ion in various agricultural soil samples were found in
the range (1.8 — 3.7mg). The highest zinc ion was found in the
Azad Colony and the least ion was found in the Chanderbani. The
least zinc ion concentration was found in Kulhan soil sample.
The copper ion concentration in various soil samples were found
in the range (0.035-0.161mg/Kkg), the highest being found in the
Azad Colony followed by Danda. Among the two regions the
highest concentration of copper ion was found in the region 1 soil
samples. According to Campbell (25), the concentration of Fe in
wheat grown soil is 25 mg kg, and the higher concentration
range for Fe in wheat growing soil in grain-filling stage is 30—
200 mg kg—1. The results obtained in our study get aligned with
the above results. The iron content in the soil samples was found
in the range (0.120 — 0.462), the highest iron content being found
in the Lalpull site, followed by Mandi. The least concentration of
iron was found in the Chanderbani soil site. The iron content
among the soil samples of region 2 was found highest in the
Kulhan, followed by Danda. The least iron content was found in
the Tehrigaon. The concentration of potassium was found
marginally high in all the soil samples, followed by sodium ion.
The lithium and barium content were found present in few soil
samples.

Considering that toxic heavy metals carried by food causes
many related health effects in human, few studies have
recommended dietary supplements for people at risk of Cd and
Pb exposure (26). High concentration of heavy metals in
vegetables gets transferred to food wed and cause serious health
issues to humans. Metals (e.g., Zn, Cd, Pb and Cu) causes
mutagenesis and other diseases, as carcinogenesis, immune
system weakness, also inhibit growth and fertility (27, 28, and
29).

5 Conclusion

Soil analysis provides complete information about the
importance of maximizing nutrient use efficiency and
agricultural productivity. Soil plays a central role in food safety
as it determines the possible composition of food and feed at the
root of the food chain. However, the quality of soil resources as
defined by their potential impact on human health by propagation

of harmful elements through the food chain. A historical record
22

, Ba) in various soil samples of Region 2

of soil properties provided by long-term soil testing is useful for
determining the effectiveness of fertilizer management strategies
in maintaining soil fertility and sustainable agricultural
productivity. Soil testing is also a useful tool for identifying the
causes of nutrient related plant growth problems. In conclusion
it could be concluded that all the salt minerals and the metals are
under suitable range for the optimal growth of maize barley and
wheat. So the soil samples which have been examined can be
opted for the production of various crops as the soil samples
show a good quality and quantity of various mineral ions. The
Dehradun in total bears a good range of forests and soil is rich of
various types of mineral salts so could be used for the growth of
multiple crops.
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