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ABSTRACT
Objective: The aim of the study was to evaluate the antioxidants in effluents and treated effluent from different industries and to asses’ plant
germination.
Methods: The effluent sample was collected from dye unit, cement factory, machinery waste effluent between 9 and 10 am. The effluent was
collected in 5 liter plastic cans and analyses the effluent. The seeds of Cicer arientum were obtained from Tamilnadu Agricultural University,
Coimbatore and the seeds were treated with different concentration of (10%, 20%, 30%, 40%, 50%, and 100%) and pure tap water as control to
compare the effect of industrial effluents for 3 days. And also maintained seeds are soaked in treated effluent. It is grind well with a mortar and
pestle to form a paste which is used in the biochemical analysis.
Results: Germination percentage was high in the control and it decreases beyond 30% dilution. At 100% effluent treatment the seed germination
was completely inhibited. The amount of carbohydrate, protein and total free amino acids were comparable with control, their amounts were
increased in the 30% effluent treated seeds. Most of the enzymes were stimulated and their activity was found to be enhanced in the 30% effluent
treated seeds.
Conclusion: From this study it was clear that the industrial effluent rich in organic matter and plant nutrients are finding agricultural use as cheaper
way of disposal.
Keywords: Industrial effluents, Cicer arientum, Seed germination.

INTRODUCTION
Wastewater generation and its subsequent treatment is a major
problem for every industry and for the society as well prior to the
treatment, the waste water need to be monitored so as to be
permitting their discharge into the local water resources. Pathogenic
organism pollution has been recognized from the middle of
nineteenth century when water transmitted disease had been
demonstrated. Increasing awareness about the diseases caused by
the microorganisms led to an increased demand for newer
technologies for the treatment of industrial effluents [1].
The principal objective of wastewater treatment is generally to allow
industrial effluents to be disposed of without danger to human health or
unacceptable damage to the natural environment. Irrigation with
wastewater is both disposable and utilization and indeed is an effective
form of wastewater disposal (as in slow-rate and treatment).
The industrial development over the last five decades has resulted in
an exponential increase in the production and consumption of
chemicals. Production use and disposal of numerous chemicals cause
wide spread contamination of soils as well as ground waters and
surfaces water. Indiscriminate applications, high persistence, unknown
environmental pathway and pollutant’s potential to bioaccumulation
have resulted in severe repercussions, including the loss of food sources,
mutagenic and carcinogenic effects to mankind [2].
Rapid industrialization, deforestation, oil spillage [3], exploitation of
natural resources, unplanned construction of road and buildings,
drains, house dust, service of aero planes, motor cars, production of
metals from ores, sewage, solid wastes, use of more food, fertilizers,
chemicals and human population are the major key factors for
environmental pollution in this universe[4]. Activated sludge
process, the dispersed-growth reactor is an aeration tank or basin
containing suspensions of the wastewater and microorganisms, the
mixed liquor. The contents of the aeration tank are mixed vigorously
by aeration devices which also supply oxygen to the biological
suspensions. Aeration devices commonly used include submerged
diffusers that release compressed air and mechanical surface
aerators that introduce air by agitating the liquid surface. The
sloughed material is separated from the liquid in a secondary
clarifier and discharged to sludge processing. Clarified liquid from

the secondary clarifier is the secondary effluent and a portion is
often recycled to the bio filter to improve hydraulic distribution of
the wastewater over the filter.
The high concentration of dyes were more toxic to seed
germinations as compared with lower concentration and the effluent
treatment in plant leads to inhibition of germination, decreased
chlorophyll synthesis and growth [5].
There is stress induced peroxidase activity in horse radish which
grows in contaminated soil containing heavy metals. The mitotic
index had fallen corresponding to increasing dosage of effluent and
photo catalytically treated effluent leads to increased sugar, protein
percentage and chlorophyll content in onion [6].
The experiment to study the effect of different concentration of
textile effluent was conducted and found that there is no inhibitory
effect of seed germination at low concentration and also reported
that seeds germinated in undiluted effluents did not survive for
longer period and observed that 10% concentration of effluent
treated plant showed inhibition of growth. So, they advised that
more dilution is required for utilization of effluent in beneficial way.
The impact of coal washery impact on oryza sativum was studied
and found that at high concentration of CWE (10 and 100%) there is
marked decrease in seed germination [7].
The water samples mixed with textile industry effluent affect the
germination of rice when compared to the other crops. The effect of
consolidated tails on geminating seeds was analyses and found that
there is inhibitory effect on germination of several plant species.
There is no effect of treated effluent on soil but there is higher
accumulation of metals in plant parts.
The germination was affected at 100% treatment and normally the
germination is not inhibited by textile mill effluent. Soaking of seeds
in waste water resulted in early germination [8].
MATERIALS AND METHODS
Collection of effluent sample
The effluent sample was collected from dye unit, cement factory,
machinery waste effluent between 9 and 10 am. The effluent was
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collected in 5 liter plastic cans and analyses the effluent by following
methods [9]
Experimental setup

The content of carbohydrate was higher in 30% effluent treated
seeds than in control and treated effluent. The increased level may
be due to increased amylase activity and increased soluble sugars.
(Figure: 2)

The experimental set up are:Group I – Control.
Group II – 10, 20, 30, 40, 50, 100 percentages of dilutions.
Group III – Treated Effluent.
Seed selection
Chickpea (Cicer arietinum L.) commonly known as Bengal gram or
gram, is an ancient pulse crop, occupying an important place in the
pulse cultivation and ranking 3rd amongst the global farming. It is a
valuable crop having high energy density, superior amino acid profile
and high protein content. The chickpea is rich in protein, calcium,
phosphorous and other minerals with oxalic acid in safe limits.
Collection of seeds and Preparation of sample
The seeds of Cicer arientum were obtained from Tamilnadu
Agricultural University, Coimbatore and the seeds were treated with
different concentration of (10%, 20%, 30%, 40%, 50%, and 100%)
and pure tap water as control to compare the effect of industrial
effluents for 3 days. And also maintained seeds are soaked in treated
effluent. It is grind well with a mortar and pestle to form a paste
which is used in the biochemical analysis.

Increased concentration of protein was seen in 30% effluent treated
seeds than in control as well as treated effluent. The result coincides
with [21]. The increase in protein concentration may be due to
enhanced activity of nitrite reducates and increased nitrogen
utilizing efficiency. (Figure: 3)

Biochemical analysis
The biochemical analysis which have carried out are Germination
percentage was estimated by [10], Estimation of carbohydrate was
determined by method,[11], Estimation of protein were measured
using Folin-Ciocalteau regent as given by [12], Estimation of total
free acids were measured by [13], Assay of amylase activity was
assayed by Malik and sinh method, Assay of protease activity was
assayed by Beevers method, Assay of catalase activity was assayed
by [14] method, Assay of super oxide dismutase was determined by
[15], Assay of glutathione reductase activity was determined by
method of Beutler, Estimation of tocopherol was determined by
Emmerie – Engel method, Determination of chlorophyll was
estimated by, [16].
RESULTS
The germination percentages of treated effluent grown seeds are
comparable with control plant. The germination percentage in raw
effluent is concentration dependant decreasing with increasing
effluent concentration. (Figure: 1).
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The amount of total free amino acid was higher in 30% effluent
treated seeds than control same as in treated effluent. The increase
in amino acids is due to increased protease activity in the
germinating seeds. The results coincide with [22]. (Figure: 4)
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The lowest percentage of germination was noted in 100% effluent
treated seeds. The higher concentration of effluent decrease enzyme
dehydrogenase activity that is considered as one of the biochemical
change which may have disrupted germination and seedling growth.
[17].This might be due to the inhibition of enzyme activity [18]. The
results also coincide with statement of [19].The germination index
has been shown to be a very sensitive index of photo toxicity [20].
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Increased activity of amylase was observed in 30% effluent treated
seeds than in control same as in treated effluent coincide with [23].
This increased amylase activity is due to increased chloride
concentration [24]. The effluent contains high concentration of
chloride which increases the activity of amylase in the germinating
seeds. (Figure: 5)
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Increased activity of protease was observed in 30% effluent treated
seeds than control as well as treated effluent as par with [25]. The
increase in protease activity may be due to increased salt stress.
(Figure: 6)

Increased activity of glutathione reductase was seen I 30% effluent
treated seeds than control as well as treated effluent. The increase in
activities of GR in polluted samples may be due to survival tactic of
plants and induction of tolerance against the stress [28]. (Figure: 9)
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enhanced activity of catalase as detoxifying enzyme and the
induction of mechanism of tolerance [26]. (Figure: 7)

Increased activity of superoxide dismutase was observed in 30%
effluent treated seeds than control and treated effluent. The result
indicates the response of increased level of organic free radicals and
related hydrogen peroxide increase induced by environmental
pollution [27]. (Figure: 8)

The amount of tocopherol was higher in 30% effluent treated seeds than
control and treated effluent. The result indicates an accumulation of nonenzymatic antioxidant, tocopherol might be due to stress related
induction of tolerance mechanism [29] gave similar increase of
tocopherol content in effluent treated seeds. (Figure: 10)

Increased concentration of chlorophyll contents was seen in 30% of
plants grown on different types of effluents than control as well as
treated effluent. Enhancement in Chlorophylls content may be due to
high nutrient uptake, synthesis and translocation probably
facilitated by optimum availability of iron and magnesium and also due
to reduction in phenol content in the treated effluent. Similar results
were obtained by [30] using distillery waste water. (Figure: 11)
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