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Abstract- Mineral (primary, intermediate and micro-nutrients) are important factors for plant and needed in
optimum amount for proper growth and development of plant. Any imbalance in the composition of minerals is
injurious to plant growth and can cause serious problems. In this study we detect the concentrations of various
minerals in the soil which is contaminated by industrial effluent and compare it with organic soil (control) and

discuss the effect of mineral excess & mineral deficiency on plant growth.
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1. INTRODUCTION

A healthy soil is mixture of various components like
minerals (45%), organic matters (5%), air (20-30%),
liguid (20-30%) and microorganisms. These all
component makes soil very important for humans,
animals and plants. As soil provides medium for the
growth of plants which are very essential for the
humans, animals and of course for our environment, it
also has water holding capacity and provides habitat for
various organism & microbes.

Organic soil is rich in organic matters, means it consist
of dead plant materials, microorganisms etc. it is rich in
minerals, various nutrients like nitrogen and phosphorus
which are very essential for the plant growth. Organic
matter present in soil improves soil structure and also
water holding capacity, and makes plant healthy as
compare to plants which are grown in polluted soil or
soil contain various insecticides and pesticides. In
organic field farmers use traditional and nonchemical
methods to control insects to make soil chemical free.

A polluted soil or we also can say contaminated soil is a
result of human made waste, chemicals, domestic waste,
agriculture waste like pesticides & insecticides, and
most importantly industrial waste which is one of the
major causes of soil pollution in present days due to

higher level of urbanization. The polluted soil affects in
both the way directly and indirectly to health of human,
animals and plant as well. Contaminated soil consist
different pollutants that affect health but the heavy
metal contamination is the major drawback of industrial
pollutants. Different studies show that industries like
leather industry, pharmaceuticals, fertilizers, coal mines,
and other heavy industries are the main reason of heavy
metal pollution in soil, which decreases productivity of
soil and thus causes reduction in crop yielding.

2. MATERIAL & METHODS

For the present study organic soil was collected from a
Organic farm at Rangwasa near Rau, Indore where
plants are grown by using completely organic methods
and we used it as a control. The polluted soil is a test
soil which is contaminated with industrial effluent and
is collected from a field at Bhangad region near MR-10
Indore. We will be using plants grown in this soil to
study different parameters and activities like growth,
biochemical parameters and antioxidative activities etc.
We conducted a pilot study to compare different mineral
content (N, P, K, Ca, Mg, S, Zn, B. Fe, Mn and Cu)
between organic and test soil. In this study we showed
comparison between soils.
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2.1. Methods used for the minerals estimation in soils:
2.1.1. Nitrogen content: Estimation of the mineralizable
or available N content of the soil by alkaline
permanganate method outlined by Subbiah and Asija
(1956).

2.1.2. Phosphorus content: Awvailable phosphorus
content of soil was estimated with Olsen method, the
transmittance or absorbance of the blue color so
developed was read after 10 minutes, on
spectrophotometer  (model-2371) at 730 nm
wavelengths.

2.1.3. K content: Estimation of the available ‘K’ content
in soil by flame photometry (model-1382).

2.1.4. Ca and Mg content: Estimation of the available
‘Ca’ and ‘Mg’ content in soil by flame photometry
(model-1382)

3. RESULT

2.1.5. Sulfur content: Sulphur is present in organic and
inorganic forms. The amount depends upon the parent
material, soil organic matter status and texture of the
soil. Plants absorb sulfur in the form of sulphate ion
(SO,?). A large number of extractants like H,O;
monocalcium phosphate; CaCl2; a mixture of
ammonium acetate and acetic acid and NaCl have been
used for extraction of available S. Among the different
extractants CaCl, (0.15 %) was found to be the best
extracting as suggested by Williams and Steinbergs in

1959.

2.1.6. Fe, Mn, B, and Zn, Cu content in soil: By using
DTPA (diethyline-triamine penta acetic acid)
reagent. The content of metal was determined with
the help of an AAS (SL-176)

Table-3.1.Comparison between primary nutrient, intermediate nutrient and micro nutrient of organic & test soil:

Minerals Normal content Organic soil Test soil % Change
Nitrogen(Kg/H) 251-400 198 347* 0.75
Phosphorus(Kg/H) 11-20 4.99 56* 10.22
Potash(Kg/H) 251-400 230 1049* 3.56
Calcium(Kg/H) 101-5625 12006 5936* -0.50
Magnesium(Kg/H) 180-1350 414 552* 0.33
Sulfur(Kg/H) 20-30 4.8 14.1* 1.93
Zinc (ppm) 0.60 0.48 0.38* -0.20
Boron(ppm) 0.50 0.34 0.28"° -0.17
Iron(ppm) 4.50 4.9 4.82"° -0.01
Manganese(ppm) 1.00 1.3 1.10"° -0.15
Copper(ppm) 0.20 0.2 0.32"° 0.6

Normal content is according to agriculture department’® p-value>0.05 is not significant.*p-value<0.05is significant

as compare to organic soil.
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Fig.4. Comparison between Primary nutrient content of Organic and test soil.
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Fig.5. Comparison between Intermediate nutrient content of Organic and test soil.
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Fig.6. Comparison between Micro-nutrient content of Organic and test soil.

4. DISCUSSION

All the nutrients are in optimum concentration are
essential to make the soil healthy and are required for
proper plant growth. Their deficiency can be cured by
giving organic manure, fertilizers etc. but due to lack of
knowledge, farmers use excess amount of fertilizers
without soil testing for particular plant that they want to
grow. In this study our test soil which is treated by
water contaminated by industrial effluents already
contains higher amount of nutrients. But fertilizers are
also added by farmers without soil testing which
exploits the quality of soil and crops as well.

N, P and K are the primary nutrients for the plants.
Nitrogen is the most important component for plant

growth. It provides several benefits to plant like
appropriate growth of flowers, shoot, leaves and
vegetables, as we know N is a part of chlorophyll
molecule, which is necessary for photosynthesis. High
content of N causes some stability issues, leaching
nutrients and over stimulating top growth. In present
study test soil contain significantly increased amount of
N as compare to organic soil and normal value, it may
be due to industrial and domestic waste which will
cause adverse effect of high N content on plant and
human health also.. In present study phosphorus
significantly increased in test soil as compared to
organic soil. Phosphorus is needed for cell division and
promotes growth, root formation, and flowering etc. P is
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also important for the metabolism of different
biomolecules in plant and it stored in fruits and seed,
present study was supported by Razaq M.et. al. (2017)
who suggested that 10g N and 8g P were found to yield
maximum growth, and the maximum values of plant
height, root collar diameter and chlorophyll content. In
present study P content is higher than normal, in excess
amount P have adverse effect on growth plant as it
interferes with absorption of other minerals like N, Zn,
Fe, Co and Ca, plant shows deficiency symptoms of
these nutrients. If this excess P riches to water sources
that accelerate the growth of algae, when these algal
dies it decomposes using O, and hence increases BOD
and cause adverse effect on aquatic animals.

Potassium is second essential elements for the plant
after N. as it plays several function in plant, it is imp for
the growth and reproduction in balanced amount. In
present study Potassium significantly increased in test
soil as compare to organic soil. In excess quantity it
interferes with absorption of Mg and Mn, and develops
their deficiency symptoms in plan. Present study was
supported by CarmeisFilhoet.al.(2017). Who reported
that increased concentration of potassium affects shoot
and root dry matter, diameter and length density, it also
reduces shoot calcium and magnesium concentration.
Intermediately nutrients like Ca, S, and Mg are also
important for the proper growth of plant which is
provided by soil of course. In present study calcium
significantly decreased in test soil as compare to organic
soil. Calcium is important for the growth, it is the
component of cell wall and perform several function in
plant like chemical balance, reduce soil salinity,
improves water penetration etc. present study supported
by Tabatabaeian J.et.al. (2013) who concluded that
increased salinity Caused significant reduction in water
content of tissues, cytoplasmic membrane stability and
chlorophyll concentration. In excess amount Ca
decreases the absorption of N, P, K, Mg and also the
micronutrients ( B, Zn ,Cu , Fe etc.) and plant shows
their deficiency symptoms.

In present study Magnesium content is normal in both
organic and test soil but increased significantly in test
soil as compare to organic soil. Mg has positive impact
on photosynthesis, activation of enzymes, formation and
utilization of ATP and promotes the growth of root and
shoot. Present study was supported by Cakmak 1.(2013)
who reported that Mg nutrition is required for better
crop yields under adverse condition and also suggest
that presence of soluble Mg in soil also needed to avoid
Mg deficiency risk ( grass tetany) and to improve
productivity of grazing animals. in excess Mg interferes
with the absorption of other nutrients and affects the
plant growth. High content of Mg also has adverse

effect on human health; it causes diarrhea, nausea,
vomiting, muscle weakness, low blood pressure etc.
Sulfur is the important nutrient for plant growth as it is a
component of vitamins; it reduces the sodium content
and helps in formation of enzyme and plant protein. S is
most important for mustard, garlic and onions for the
specific flavor. As we know content of different
minerals depends upon the crop quality. In present study
sulfur content is significantly increased in test soil as
compared to organic soil. S deficiency causes yellowing
of leaves that similar to N deficiency. The present study
was supported by Linzon S.N.et. al.(2012) who reported
that sulfur has very important impact on plant in
optimum content, its deficiency or excess can result in
deleterious effect. Long term exposures of sulfur may
result in acute injury which is localized within the plant
leaf, with interveinal lesions usually developing on
broad leaves.

Micronutrients (Cu, Fe, B, Zn, and Mn) are also very
important for the plant growth which required in trace
amount. In present study Cu significantly increased in
test soil as compare to organic soil, and Zn, B, Fe, and
Mn significantly decreased in test soil as compare to
organic soil. In plants Cu activates different types of
enzyme and promotes plant growth, its deficiency
impacts on plant tissue and color. Fe performs various
functions in plant like nitrogen reduction, lignin
formation and it is a component of various enzymes. Zn
is required for the higher yield in plants. The present
study was supported by Khwaja H, et. al. (2017) who
suggested that increased concentration of Zn and Fe
increases micronutrients and also increased seed Ca, P
and S content. B is important micronutrient for the plant
as it essential for the cell wall formation and also
important for the development of reproductive
structures. Present study was supported by Gupta U.
et.al.(2013) who reported that B deficiency cause many
anatomical, physiological and biochemical changes. It
also hampers flowering and fruiting by retarding pollen
germination and pollen tube development process.

Mn is a part of enzyme system in plants which
associated with photosynthesis. Mn increases P and Ca
avaibility and hence accelerates germination and
maturity. Present study was supported by Mousavi S. et.
al.(2011) who reported that Mn deficiency decreases
photosynthesis, carbohydrate synthesis therefore it
decreases crop yield and quality.

6. CONCLUSION

In this study we compared mineral content of polluted
soil with organic soil. We found that mineral
omposition of soil is changed drastically by irrigation
with polluted water. It causes harm to the soil as well as
degrades the crop quality. Minerals are important factor
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which should be present in optimum amount for a good
harvest. Soil testing of all the fields is advisable before
using them for agricultural purpose. Mineral content is
also vary from plant to plant, it is good to test soil
before growing particular plant.
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