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ABSTRACT
An investigation was carried out to understand the effect of different concentration of distillery
effluent on seedling growth i.e. root and shoot length, total seedling fresh weight(g), total seedling
dry weight(g). Increase in concentration of effluent in paddy crop exhibit maximum seed germination.
Change in shoot length, root length, total seedling fresh weight and total seedling dry weight of
paddy crop was also observed with various concentrations. Control, 10 %, and 25 % had a growth
promoting effect while beyond 50%, 75 % and 100 %,  growth was nil. Same types of results were also
obtained for the fresh and dry weight of seedling.
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INTRODUCTION
Effluent originating form distilleries known as spent
wash leads to extensive soil and water pollution.
Distilleries producing alcohol from molasses is one
of the most polluting agro based industries in India.
They generate large volume of foul smell, colored
wastewater known as spent wash or spillage with
high organic load. India produces around 6500
million liters of alcohol in about 200 distilleries
every year with an output of 130 billion liters of
wastewater. This awful color of distillery waste
may be due to molasses and tannins and most
importantly due to formation of non –colored sugar
like caramels, melanoidines and decomposition
product such as hydroxyl methyl furfural, colloidal
nature of caramels and melanoidines 1.
Decolourization of molasses after yeast
fermentation by sorption, chemical oxidation using
microorganisms have been attempted by Hashino
and Minorou, Nandan et al. and Chandra2-4.
Distillery effluent can be used for irrigation of
different crops after the treatment. Ramanana et
al.,5 studied the effect of different concentrations
of distillery effluent (raw spent wash) on seed
germination (%), speed of germination, peak value
and germination in some vegetable crops(tomato,
chili, bottle gourd, cucumber and onion).They
found that the distillery effluent did not show any
inhibitory effect on seed germination at low

concentration except in tomato. Therefore, it is
necessary to overcome the problem of
environmental pollution caused by distillery
effluent.

AIMS    AND   OBJECTIVES
The present study was undertaken to investigate
the physico-chemical parameters of distillery
effluent and color removal by using chemical
Al2(SO4)3, KMnO4 and Al2(SO4)3 + KMnO4  and
effluent of distillery effluent on paddy crop, to find
out optimum one of effluent for irrigation purpose
of paddy crop.

MATERIAL   AND METHODS
The study was conducted on the effluent released
from Nibi Steels Limited Chemical Division, Mau
(U.P.).The factory uses cane molasses as the raw
material, effluent received from the industry
discharge in to the agriculture land about 10 km
away from Nibi steels, which deteriorates the
quality of productive soil. The effluent sample
from distillery was collected from the main out
let where combined effluent was being disposed
off into the nala water. Water samples at the point
of discharge were collected in clean plastic
containers from the main out let. Physico-chemical
analysis (pH, CU, COD, BOD, TSS and TDS) of
effluent was carried out by the methods for the
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examination of water and waste water (APHA-
AWWA, WPCF)5. For removal of color, five sets
of three 100 ml, sterilized erlenmereyer flasks
were filled with 50 ml distillery effluent for
treatment. In three sets, each chemical Al2(SO4)3,
KMnO4 and Al2(SO4)3 +KMnO4 were added at the
rate of each 1,3 and 5 g/L. All the flasks were
shaken at 150 rpm at 20 oC for 2 hours. Thereafter,
the samples were centrifuged at 5000 rpm for 10
min and pH, CU, COD, BOD, TSS and TDS were
determined .

Petri dish method was followed for germination
and early seedling growth. Twenty seeds were
taken in triplicate at 25 0C ± which were repeated
thrice. The seeds were kept moist either in
different dilutions (10, 25, 50, 75, 100 %) of effluent
solution was in double distilled water, which
served as control. The source of continuous light
was from two fluorescent tubes of 40 watts, fitted
at a distance of one meter form the Petri dishes.
Final counting of germinating seeds was carried
out after ten days of the experiment. Paddy crop
were soaked over night in the test solution

containing HNO3 (0.1 per cent) in different
dilutions (10 %, 25%, 50%, 75% and 100
%).Simultaneously  shoot length, root length, total
seedling fresh weight and total seedling dry weight
were also studied after 10 days of experiment.

RESULTS   AND   DISCUSSION
Results of physico-chemical analysis of spent
wash (raw effluent) revealed it acidic nature.
The color of effluent was very dark brown,
however, color unit was recorded 10800.00 CU.
While pH was found in acidic range 6.1 and EC
(13.20 mSm-1). with high BOD (10400.00
ppm),COD (42000.00 ppm) phosphorus
(10.01ppm), potassium (415.00ppm), nitrogen
(1952.66ppm), sulfate (1151.00ppm), chloride
(1900.00ppm), TDS (14258.33ppm), TSS
(10310.00ppm), DO (0.88ppm). However, the
pH of treated distillery effluent as well as other
parameters including metals were high in
comparison of MINAS recommended values.
Physico –chemical characteristics were analyzed
and the data are given in Table 1. Effluent

                    Parameters Concentration(Mean +SE)

   pH 6.14(± 0.21)

   EC(mSm-1) 13.20(±0.09)

   Colour (CU) 10800.00(± 4.14)

   BOD(mg/l) 10400.00(±8.63)

   COD(mg/l) 42000.00(± 2.80)

   Dissolved oxygen (mg/l) 0.88(± 1.30)

   Total suspended solids 10310.00(± 5.07)

   Total dissolved solids (mg/l) 14258.33(± 8.89)

   Nitrogen (mg/l) 1952.66(± 0.79)

   Phosphorus (mg/l) 10.01(± 0.78)

   Potassium (mg/l) 415.00(± 3.28)

   Chloride (mg/L) 1900.00(± 2.83)

   Sulfate (mg/l ) 1151.00(± 3.80)

Table 1 : Physico-chemical characteristics of Nibi Steels Limited distillery spent wash
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released from the industry discharge in to the
agricultural land which deteriorates the quality of
productive soil.
The germination of paddy crop in 100%,75% and
50% Nibi steels limited chemical division distillery
effluent was recorded nil, however in 10%
effluent  germination rate was 75%. In the 25%,
effluent germination rate was 60%. However in
the germination rate (percent) was 100%.The
increase in concentration decreases the

seedling length (cm) of paddy crop  (Table 2).
The shoot length of paddy crop in 100%, 75%
and 50% effluent was nil, wheares shoot length
was recorded as 4.0 cm in 10% effluent, 2.6 cm
in 25% effluent and 10.5 cm in the control
(Table 2). Similarly root length of paddy crop in
100%, 75%, 50% effluent was nil, however root
length was recorded as 1.8 cm in 10% effluent,
1.2 cm in 25% effluent and 6.1 cm in the control
(Table 2). Similarly, total seedling fresh weight
of paddy crop in 100% , 75%,  50%  effluent was

Shoot Root Total Total
Parameter Length Length Seedling fresh Seeding  dry

cm. cm. weight (g) weight  (g)
100 percent effluent Nil Nil Nil  Nil

75 percent effluent Nil Nil Nil Nil

50 percent effluent Nil Nil Nil Nil

25 percent effluent 2.6  + 0.04 1.2  + 0.02 0.084  + 0.0002 0103  + 0.008

10 percent effluent 4.0  + 0.05 1.8  + 0.04 0.092 + .0037 .0117  + 0.009

Control(distill water) 10.5 +0.056 6.1  + 0.094 0.325 + 0.093 0.2100  + 0.008

nil, (Fig. 1 to Fig. 3) however total seedling fresh
water was recorded as 0.09 to g in 10% effluent

(Fig. 4), 0.084 g in 25% effluent (Fig. 5).
However total seedling fresh weight was recorded

Table 2 : Change in shoot length, root length, total seedling fresh weight and total
seedling dry weight of paddy crop with various concentration of effluent

(Control 100 percent, 75 percent, 50 percent 25 percent 10 percent)
in petri plates after 10 days period. (NSL distillery effluent)

Fig. 1 : 100 % effluent effect of  NSL distillery effluent on paddy crop in  different cocentration
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Fig. 2 :  75 % effluent effect of NSL distillery effluent on paddy crop in  different cocentration

Fig. 3 : 50 % effluent effect of NSL distillery effluent on paddy crop in  different cocentration

as 0.325 g in the control (Fig. 6). Similarly total
seedling dry weight of paddy crop in 100%, 75%,

50% effluent was nil. Where total seedling dry
weight was recorded as 0.117g in 10 % effluent

Fig. 4 : 10 % Effluent effluent effect of NSL distillery effluent on paddy crop in  different cocentration
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and 0.103 g in the 25% effluent. However,  total
seedling dry weight was 0.2100 g in the control.
The seedling weights both fresh and dry weight
of paddy crop was calculated and it was noticed
that,  the seedling weight of plant was affected
by the effluent concentration.
In the present investigation, the physico-chemical
characteristics were much beyond the permissible
limit. When this effluent is disposed into waters,
it cause severe depletion of oxygen and leads to
deterioration in water quality. This water reaches
to the agriculture land to surrounding area, which
deteriorates the quality of productive soil.
The  increase or decrease in pH is due to acidic
and basic nature of chemicals. The results of the
study are in conformity with the observation of
Singh et al.7 Chemical treatment showed
reduction in pH CU,COD,BOD,TSS and TDS.
The pattern of color removal by chloride and

sulphate salts of aluminum iron was more or less
similar, based on colour removal efficiency after
coagulation.7

Upadhyay and singh8 observed that ferrous
sulphate alone was not effective in reducing the
colour of effluent as it does not form floe with
distillery waste water. The other flocculants i.e.
alum, ferric chloride, lime were found effective
for colour removal.
Colour causing substances present in distillery
waste are micro colloids, which are hydrophilic in
nature like proteins and other biopolymers. Stability
of these colloids depends mainly on the hydration
shell and high concentrations of colloids. This is
naturally required to withdraw the solvent from
the hydration shell. Only potassium permanganate
and bleaching powder yielded good removal. Rai
and Saxena9 observed that highest colour removal
was attained 78%, the reduction in COD was of

Fig. 5 : 25 % effluent effect of NSL distillery effluent on paddy crop in  different cocentration

Fig. 6 : Distill water  (control) effect of NSL distillery effluent on paddy crop in  different cocentration
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the order of 25-30% only. Similar results of 80%
color removal and 36% and 32% COD and BOD
reduction from sugar fermentation process waste
water by oxidation with chloride gas were reported
by Hashino and Minorou2.  Potassium
permanganate react with a variety of organic
substances which results in a net transfer of an
oxygen atom from the manganate ion to the
organic substrate. It has been reported the
oxidation of organic compounds by potassium
permanganate rarely results in complete
destruction of molecule10. It may, therefore, be
inferred that chemical oxidation of colour causing
substances results in chromophoric group rather
than complete degradation of colour causing
substances.
The increase in concentration decreases the
seedling length (cm) of paddy crop. Similarly, the
increase in effluent concentration decrease the
seedling length cm of paddy crop. The Seed Vigor
Index (SVI) for paddy crop diluted effluent has
more (percent) inverse relationship with seed
germination inhibition (percent). Hence for paddy
crop, the seed germination inhibition in case of
diluted effluent are comparatively lower than the
seed germination calculated for 100% effluent.

CONCLUSION
Recent study reveals that higher percentage of
germination and better seedling growth at lower
concentration of effluent and also, with the treated
effluent, might be due to optimum level and
availability of nutrients such as N, P, Ca, Zn, Mg
etc.  These nutrients present in the diluted effluent
might have played a role in promoting the seed
growth at lower concentrations, however, at higher
concentration of the effluent the soil nutrients are
raised to level which probably become toxic
resulting in inhibition of root and shoot growth.
From the study it has became evident that treated
effluent shows better results as compared to the
untreated effluents. Not only the germination
(percent) was found increasing but also the
seedling growth as the whole was too normal.
The use of untreated effluent for seed germination
would most likely results in the abnormal seedling.
So it would be better to use the diluted effluent as
irrigation water. It is necessary to supplement this
effluent with the normal irrigation water.
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