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ABSTRACT

In the present investigation, in situ was condudtedetermine the comparative phytotoxic effectsndfeated and
bioremediated sugar industry effluent with immagil Spirogyra sp. The present research work ingltide effects
of different concentrations viz., 25%, 50%, 75% &@D% of sugar industry wastewater and bioremediate
wastewater on percentage of seed germination, slemgfth, root length, and some biochemical paramsetz.,
chlorophyll, protein, total carbohydrates, starchdafree amino acids of Triticum astevium (Whea#.Tésults of
this research work revealed that, using undilutétlent no seed germination was observed even @&ftiys while
in 75% diluted effluent 90% seeds were germinaféet & days. By using bioremediated waste wate@%d@eed
germination was observed only after 3 days. Theoskength, root length and biochemical parametensvged
inhibitory effects with increasing concentrationeaffluent. In case of bioremediated wastewateikiggly most of
the parameters showed stimulatory effects as coeapi@r control.

Keywords: Sugar industry, Wastewater, Bioremediati@mirogyra sp., Triticum asteviynStimulatory effects,
Inhibitory effects.

INTRODUCTION

Increasing urbanization and industrialization ire teveloping countries like India pose severe bl in
collection, treatment and disposal of effluentswidweer sugar mill have a great environmental impgmin the
surrounding environment. Sugar industries rank sg@@mong the agro based industries in India. Sunglustry is
seasonal in nature and operates for 120 to 200 idagsyear. India is the largest producer of sugahe world.
There are more than 550 installed sugar indusimiése country [16]. Sugar industries generate 880600 liters of
wastewater for every tonne of sugar cane crushechtse of high BOD content, sugar industry wastewdepletes
dissolved oxygen content of water bodies rendetiegn unfit for both aquatic life and human uses.

Water is essential to human health, economic groaid environmentally sustainable development. Rdipn
growth combined with rapid agricultural and indigtdevelopment has not only increased the totadatel of fresh
water, but also resulted in increased waste irdomatercourses causing deleterious effects onrthieomment. This
has made natural water scarcity problem even wdtds.because water resources have been expltotedeir
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maximum capacity [4, 8], and more and more watdr vei needed to satisfy water demand for humaniuske
coming decades [3].

In order to conserve the limited water resourges @rotect the environment, wastewater reuse isrbg more
attractive. It has now become an option to religtneedemand of fresh water and environmental pressod which
will play an important role in future for water ligation patterns [5, 6]. Wastewater reuse hasrs¢benefits. After
proper treatment, wastewater can be used for diffegpurposes, such as agricultural irrigation €tas will act as
an additional source of water instead of traditiomater sources to reduce the demand on fresh \sagmlies [1,
13].

Damage to crops due to sugar industry effluentHiggc in agricultural land have been reported byiows
researchers. Farmers using the sugar industryeefflfor irrigation purpose so as to reduce the &urdn water
demand have found that plant growth and crop yiedde reduced and soil health was compromised. Sndastry
effluents are commonly used for irrigation, thubdtcomes essential to determine how crops respbed they are
exposed to industrial effluents. In this regardéores have been made to determine the effectsnbfeated and
bioremediated sugar industry effluent on variousmpeetersviz., seed germination, shoot length, root length and
biochemical parameters dfiticum astevium

MATERIALS AND METHODS

Bioremediation studies

A Bioremediation study was performed in 250 ml cahiflask containing 100 ml of effluent sample df@ml of
immobilized beads of algal cells. The flask wasulmated for 10 days at room temperature. The sampéze
collected after 10 days of treatment.

Experimental design for germination test

For germination tests, 10 seedsTafticum astevium(wheat)crop were placed in sterilized glass Rdishes of
uniform size lined with two filter paper discs. HBeefilter paper discs were then moistened with Dfriap water
for control, and with the same quantity of varimsscentrations of the sugar industry effluent @& 50, 75 and
100%with distilled water and bioremediated sampld®e Petri dishes were incubated at 3@in an incubator.
Germination was recorded daily at a fixed hour, #mel emergence of the radical was taken as a ioritef

germination.

Phytotoxicity study

The phytotoxicity studies were carried out at ra@mperature usingriticum asteviunseeds followed by watering
separately with 5 ml effluent sample of various@amtrations and 5 ml of treated effluent per dagoAtrol set was
also kept by using tap water.

Biochemical estimation

Chlorophyll content was estimated by Arnon’s metf@jd Total chlorophyll was calculated for each genusing
the Arnon’s formula. Protein contents were estimdig the Lowryet al. method [10]. The total carbohydrate and
starch contents were estimated by the Anthronesrgagethod [7]. The total free amino acids weréerested by the
Ninhydrin method [12].

RESULTS AND DISCUSSION

In the diluted and bioremediated effluent, pollatimad of the effluent was decreased. The effluantower
concentration can serve as a liquid fertilizer thoe cultivation of agricultural crops. The biocheali parameters
like chlorophyll, protein, carbohydrate, starch amdino acids showed stimulatory effects when dilldad treated
wastewater was used. All the results of this expenit exhibited in figure 1 to 7, revealed thathes ¢concentration
of sugar industry effluent increases the damagedp plants also increases.

Some researchers worked out the laboratory scaleriexents to observe the effects of different coatregions (0O,
6.25, 12.5, 25, 50, 75, and 100% ) of both textifituents untreated and treated on seed germir{@&iprdelay
index, plant shoot length and root length, plarintass, chlorophyll content and carotenoid of thdgterent
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species of wheat. The textile effluent hasn’'t shamy inhibitory effect on seed germination at loencentration
(6.25%). Seeds show germination in 100% effluemntdixl not survive for longer period [9].

Some workers studied the biochemical profile ofexdtyacinth prior to and after its growth in theiaqus solution
containing selenium showed adverse effect on chtoyib a, chlorophyll b, total chlorophyll, proteinarbohydrate,
starch and free amino acids. Selenium showed sibonyl effects at 5 mg/L and 10 mg/L for all the etved
parameters. However selenium showed adverse efféc®) and 50 mg/L concentrations for all the obser
parameters [14].

Several researchers showed the effects of metahlmmophyll, protein, carbohydrate, starch, andresracid. Such
study revealed the inhibitory as well as stimubateffects of the used metals depending on condamiraf the
metals. Different organisms, however, have diffesamnsitivities to the same metal, and the sameanism may be
more or less damaged by different metals [11, 15].
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Figure 1. Effects of various concentrations and trated effluent of sugar industry on percent seedegmination of Triticum astevium
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Figure 2. Effects of various concentrations and trated effluent of sugar industry on shoot and roolength of Triticum astevium
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Figure 3. Effects of various concentrations and trated effluent of sugar industry on chlorophyll conént of Triticum astevium
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Figure 4. Effects of various concentrations and trated effluent of sugar industry on protein contenof Triticum astevium
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Figure 5. Effects of various concentrations and trated effluent of sugar industry on carbohydrate cotent of Triticum astevium
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Figure 6. Effects of various concentrations and trated effluent of sugar industry on starch contenof Triticum astevium
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Figure 7. Effects of various concentrations and trated effluent of sugar industry on total amino acid content ofTriticum astevium
CONCLUSION

The use of bioremediated sugar industry effluemtdmp plant nourishment would be beneficial asraktive
resource to fresh water. The overall performanckibéed by Triticum asteviumsubjected to bioremediated
effluent, showed that, treated sugar industry weater is a prospective source of different plartriants. Thus,
bioremediated sugar industry effluent can be usedétrigation purpose in agricultural practices.
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