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ABSTRACT

Didtillery effluent discharged as wastewater contains various toxic chemicals that can contaminate water & soil and
may affect the common crops by using this water for agriculture irrigation. A laboratory work was undertaken to
assess the co-relation between treated distillery effluent concentration and seed germination by using different
concentration of distillery effluent like 0%, 25%, 50%, 75%, & 100%.
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INTRODUCTION

Water is one of the five elements described in “SHRA” to form life. The quality of water is vitaloncern for
mankind since it is directly linked with human vae. Various industries such as distillery, sugdustry, paper &
pulp, chemical, pharmaceutical & tannery disposétheir improper treated effluent or spent wastedily into the
soil and water bodies, which has been causing npejthution problem. Manufacture of ethyl alcoholdrstilleries

based on cane sugar molasses constitutes a mdjatiiy in Asia and South America. The world’s t@@duction

of alcohol from cane molasses is more than13 millis/annum. The aqueous distillery effluent streamvkmas

spent wash is a dark brown highly organic effluant is approximately 12-15 times by volume of thedpct

alcohol. It is one of the most complexes, worryamgl strongest organic industrial effluents, hawértgemely high
COD and BOD values. Because of the high conceatraif organic load, distillery spent wash is a ptitd source
of renewable energy. The 295 distilleries in Indiaduce 2.7 billion litres of alcohol and genergtd0 billion

litres of wastewater annually. The enormous digtjllwastewater has potential to produce 1100 milkoibic

meters of biogas. The population correspondingistfliéry wastewater based on BOD has been repdddme as
high as 6.2 billion which means that contributidndéstillery waste in India to organic pollution &proximately
seven times more than the entire Indian populafidre wastewater from distilleries, major portionwaffiich is

spentwash, is nearly 15 times the total alcohotlpction. This massive quantity, approximately 4dai litres of

effluent, if disposed untreated can cause conditlerstress on the water courses leading to widadpdamage to
aquatic life.

Distillery effluent is toxic in nature due to theegence of high amounts of organic & inorganic dieahload and

its high acidic pH, B.O.D. (Biochemical oxygen demy C.O.D. (Chemical oxygen demand), T.S.S. (Total
suspended solids) & T.D.S. (Total dissolved solies). Although distillery effluent highly toxic yet can be
beneficial in lower concentration for seed germioragnd plant growth if wisely used.
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MATERIALSAND METHODS

The treated effluent was collected from the Rampigtillery, District Rampur. The District Rampur Iscated
between longitude 78-0-54 &69-0-28 east and la¢it@8-25 &29-10 North spread in area of 2367Kails in
Moradabad Division of Utter Pradesh State with pyation of approximately four millions.

Concentration and Application of Effluent:
Following concentration of effluent was taken floe treatment:

Concentration notation: C, E, E,, E;, and E.

Where:

C: 0% or Control (Oparts effluent + 100parts water
E. 25% (25parts effluent + 75parts water)

Ey: 50% (50parts effluent + 50parts water)

E.: 75% (75parts effluent + 25parts water)

Eg.100% or undiluted effluerflO0parts effluent)

Table: 1 Physico-chemical characteristics of distillery effluent

Factor Minimum | Maximum
Odour Organic Organic
Appearance Clear Clear
Temperature®C) 28.9 36.0
Viscosity (poise) 0.0101 0.0105
Surface tension (dyne/cm) 69.81 70.30
Density 1.82 1.83
pH 5.9 6.9
Electrical conductivity (Ohf) 11.29 12.07
Nitrate (mg/l) 30 70
Phosphate (mg/l) 0.52 1.1
Sulphate (mg/l) 230 340
Potassium (mg/l) Nil Nil
Total Suspended Solids (T.S.S.) (mg/l) 1750 3348
Total Dissolved Solids (T.D.S.) (mg/l 978 1450
B.O.D. (mg/l) 680 1678
C.0.D. (mg/l) 690 2366
D.O. (mg/l) Nil Nil

To bioassay the concentration of the effluent @in#5%, 50%, 75% and 100% was made by dilutingetifieent
with distilled water in the ratio of 0:1, 1:3, 13:1 and 1:0 respectively.

50 seeds of Gram Nut (Cicer arietinum) & 50 seddsidney bean (Phaseolus mungo) were sterilize® g6 of
mercuric chloride (HgG) solution to remove the microbes. After thorougdstv seeds were spread on the sterilized
petridishes lined with filter paper. The seeds werigated with equal volume approx. 10 ml of diffet
concentration (0%, 25%, 50%, 75% and 100%) ofltisyi effluent. For each treatment five replicatesl in each
replicate 50 seeds were taken, and recorded a¢a ifiterval at a fixed time the seeds germinateteweounted and
removed from the petridish until there was no fertgermination.

Criterion for germination was visible protrusiontb& seed coat and was expressed in percentage.
RESULTSAND DISCUSSION

Gram Nut (Cicer arietinum): The results of the effects of different concentmatdf distillery effluent on seed
germination of gram nut are given in table 2 & Hig.

Table: 2 Effect of different concentration of distillery effluents on germination per centage of Gram Nut (Cicer arietinum)

Gram Nut (Cicer arietinur
Effluent Concentratio C E. Ep E. Eq
Germination percentage  98.00 94.40 85[{10 74.60 06D.4
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Table 2 shows seed germination in Gram Nut was 1i086ntrol.

The germination percentage i &ncentration of distillery effluent in Gram Nub# recorded 94.40 followed by
85.10, 74.60 and 60.40 in,EE. and E concentration respectively. Thus results indicatieat germination
percentage of Gram Nut was not inhibited ind&ncentration where as an inhibitory effect wateddn higher
concentration treated seeds i.e. jnEE and g concentration of distillery effluent.

Fig. 1 Germination in Gram Nut (Cicer arietinum)
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Kidney Bean (Phaseolus mungo): Table 3 and Fig 2 show the effect of different aamcation of distillery effluent
on seed germination of Kidney bean.

Fig. 2 Germination in Kidney Bean (Phaseolus mungo)
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Table: 3 Effect of different concentration of distillery effluents on germination per centage of Kidney Bean (Phaseolus mungo)

Kidney Bean (Phaseolus mungo)
Effluent Concentration C d E Ec Eq
Germination percenta | 97.0( | 96.0C | 90.8( | 84.2( | 55.8(

Table 2 showed that seed germination in Kidney lveas 100% in control.

The germination percentage iR €oncentration of distillery effluent in Kidney beavas recorded 96.00 followed
by 90.80, 84.20 and 55.80 in,, B, and E concentration respectively. Thus results indicatet germination
percentage of Kidney bean was not inhibited jrc@hcentration whereas an inhibitory effect was diatehigher
concentration treated seeds i.e. jnE and Econcentration of distillery effluent.

CONCLUSION

Table 1 and table 2 indicate that the germinatiercgntage is inhibited at higher concentration othgram nut
and kidney bean. If we used lower concentratiodistllery for irrigation it would be beneficial facrop yield.
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