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ABSTRACT
In Chopra Bari area industrial effluents (waste water) of various cottage

printing and dyeing units are being used for irrigation purposes. In these industries
mordant dyes are being used on various fabrics for fastness of colour. Therefore
strong probability of presence of Heavy metals in industrial effluent study reveals,
presence of toxic range of Chromium (Cr) in area under investigation. Chromium
toxicity results in reduction in plant height, burning of leaf margins and tip, slow leaf
growth and over all wilting of plants, when this metal deposited in Human results in
gentic disorders.
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INTRODUCTION

Chromium in contrast to other toxic trace
metals such as Cadmium, Lead , Mercury and
Aluminium has received little attention from
plant scientists. Its complex electronic
chemistry has been a major hurdle in unraveling
its toxicity mechanism in plants. The impact of
chromium contamination in the physiology of
plants depends on metal speciation, which is
responsible for its mobilization subsequent
uptake and resultant toxicity in the plant
system.1

Chromium toxicity in plants is observed

at multiple levels from reduced yield, through
effects on leaf and root growth, to inhibition an
enzymatic activities and mutagenesis.2

The area under present investigation is
a large dyeing area where various fibers (silk,
cotton,wool) are dyed and effluent of these
industries are poured unplannedly which finally
reaches to chopra bari area where it is used up
for irrigation purpose.

The dyers uses various mordant to
improve the fastness of colours, out of the
various mordant one of them is chromium,
which acts as a link between dye and fiber,
this give rise to very strong bond, which is
reflected in the excellent fastness.1-3

MATERIAL AND METHODS
To analyse chromium concentration in
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the effluent, twenty stations were marked;
effluent from these stations were collected
in wide mouth plastic bottles. After
filteration;samples were analyzed on atomic
absorption spectrophotometer.4,5

          RESULTS AND DISCUSSION
Plant require 0.1 ppm chromium , the

analyzed samples have chromium concentration

whereas growth of root hairs and relative
proportion of pith is increased by the presence
of excess chromium.

Due to toxic level of chromium root
growth is decreased because root cell division/
root elongination is inhibited or due to the

extension of cell cycles in the roots, which
results in the inability of roots to absorb water
from the medium.

Due to excess of chromium plant height
is inhibited which is mainly due to increased
root growth and consequent lesser nutrients
and water transport to the above parts of the

Zone Concentration of chromium in ppm 
Z1 3.25 
Z2 3.37 
Z3 3.38 
Z4 3.39 
Z5 4.01 
Z6 4.21 
Z7 4.02 
Z8 4.01 
Z9 2.18 
Z10 2.19 
Z11 2.79 
Z12 2.12 
Z13 2.32 
Z14 2.40 
Z15 2.10 
Z16 2.08 
Z17 2.09 
Z18 4.21 
Z19 4.20 
Z20 4.21 

 

Table 1 : The concentration of chromium in industrial effluents of
Chopra Bari Area (India)

above tolerable limit and is toxic for plants. It
affects plant growth and development pattern,
seed germination is affected by presence of
chromium as it depressed the activity of
amylases and on the subsequent transport of
sugars to the embryo axis. Protein activity
increased due to chromium which is responsible
for decreased seed germination. Root length
and total root growth is inhibited by chromium,
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plants. In addition to this, Cr transport to the
aerial part of the plant can have direct impact
on cellular metabolism of shoots contributing
to the reduction in plant height.

Chromium showed a marked decrease
in leaf area, trifoliate leaves were more
affected by chromium than primary leaves.
Higher level reduced leaf size, caused burning
of leaf tip margins and slowed leaf growth rate.

Chromium stress is one of the important
factors that affect photosynthesis in terms of Co2
fixation. Electron transport, photophos-phorylation
and enzyme activities.

Wilting of various crops and plant species
due to chromium toxicity has been reported, excess
chromium decreased the water potential and
transpiration rates and increased diffusive
resistance.

Chromium decreased uptake of
potassium, Magnesium, Phosphorus, Iron and
Manganese in root system.

Hexavalent chromium was found to
inhibit the activity of dehydrogenases, ureases,
acid and alkaline phosphatases and to depress
the yield.6,7

In the Chopra Bari area of Bikaner city
above deformities viz. reduction in plant height,
leaf margin slow growth and overall wilting of
plant arepresent which strongly contributes to
the presence of toxic range of chromium in
irrigation water of area under investigation.

CONCLUSION
From the above study, it is concluded that

if this water (effluent) is continue to use for
irrigation purpose, it will affect the yield of
plants and results in the accumulation of
chromium in plant parts which when used by
humans will also brings diseases in them viz.
changes in gastro intestinal tract as well as in
accumulation in liver, kidneys, thyroid gland and
bone marrow. The various hexavalent
chromium compounds represent the major risk
especially due to gentic effect.

Keeping above analysis in mind, it is
strongly recommended to use industrial effluents
after proper treatment.
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