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A b stra ct

L a b o r a to r y  in v e s tig a tio n s  w e r e  c a r r ie d  o u t  o n  th e  u t iliz a tio n  o f  e lllijen t 
fro m  s h e e t  p r o c ess in g  fa c to r y  fo r  S in g le  C e ll P r o te in  (S C P ) p r o d u c t io n  a n d  fur 
ir r ig a tio n . A d d it io n  o f  s u c r o s e  fa v o u re d  Ih e g r o w th  o f  T oru lla  u ii lis  and  
S a cch a ro m yc e x  c e r e v is ia e .  E fflu en t a s  s u c h  d id  n o t  fa v o u r  th e  g ro w th  o f  
C h lo r e lla  v u lg a r is . D ilu t io n  a t d if fe r e n t le v e ls  w ith  ta p  w a te r  r esu lted  in  th e  
g ro w th  u f  C . a n d  p r e v e n te d  th e  p r o d u c t io n  o f  H y d r o g e n  su lp h id e  and
red u ced  th e  b acter ia l p o p u la t io n . S o il m icro b ia l p o p u la t io n  in  gen era l 
in c r e a se d  d u e  to  irr i^ u tion  w ith  th e  e fflu en t fr o m  s h e e t  ru b b er  p ro cess in g  
fa c to r ie s .

iDtroductioo

T he rubber processing factory efflu­
ent contains substrates such  as small 
quan tities o f  rubber, varying quantities 
o f  proteins, sugars, lipids, carotinoids, 
inorganic and organic soils^ Therefqre, it 
form s an  excellent medium for various 
types o f  bacteria, yeasts, fungi and algae^. 
Reuse o f  waste water for Single Cell 
P ro te in  ( SCP ) and irrigation is given 
m uch im portance in m odern research on 
waste water m anagem entV . H ence, a 
prelim inary study was initiated to find  
out the  possibilities o f  growing yeast and  
algae in the effluent o f  rubber sheet p ro ­
cessing factory and the effect o f irrigation 
w iih effluent on  soil m icioflora.

M aterials and M ethods

Sheet serum  was collected frorn four 
small units o f  sheet rubber processing

centres around R R H  experimental station 
and analysed fo r the physical, chemical 
and biological properties using standard 
methods*.

C u ltu r in g  o f  Y e a U  : Sheet serum 
from the factory outlet was collected 
and heated to  remove traces o f 
rubber pyrticles which form lumps on 
h#*ating. These rubber particles were re­
moved by filtra tion  and the pH  was
adjusted  to  5. 0. 150 ml. aliquotes o f  the 
scrum were dispensed into 500 ml Erlen- 
meyer flask and  sterilized. Sucrose at 4% 
level was added to one part o f  this serum .
1 ml culture each o f  T o ru lla  u t i l i s  and  
S a c c h a r o m y c e s  c e re v is ia e  containing 
10^ cells/m l were added to the medium 
and  incubated for 4 days. A fter the in ­
cubation period, the yeast cells were 
filtered , d ried  and  weighed.



C u h iir in g  o f  A lg a e  \ In order to grow 
algae, sheet serum  was diluted with water 
lo  different levels and  50 ml aliquotes in 
250 ml Erlenmeycr flasks were inoculated 
with C h lo r e lla  v u lg a r is  (5 x  10* cells/ml) 
and  incubated in iight with aeration- 
A fter incubation the cell counts of 
C. v u lg a r is  was taken .

I r r ig a t io n  o f  th e  E f f l u e n t  : Soil samples 
were collected from the effluent Irrigated 
fields near the four rubber sheet proces­
sing factories. Sim ultaneously, soil sam ­
ples were also taken from adjacent 
non*irrigated fields. From  each location
10 sam ples were collected and pooled for 
estim ating the populations o f bacteria, 
fungi, actinom ycetes, phosphate solubili­
zers and  non>sym biotic nitrogen fixers* 
by  d ilu tion plate technique using appro­
p ria te  medium.

R esults and Discussion

T he results o f  analysis o f the efflu­
e n t for m icrobiological, physical and 
chem ical properties are presented in 
ta b !e - l . It clearly shows that the effluent

T A B L E  J -  C b a r a c f fr s  o f  S h e e t  S eru m  E fflu en t  

C h a r a c te r is t ic s *  V a lu e

p H 4  8
T o ta l  s o lid s 3 2 9 .5
T o ta l V oJatile  s o lid s 1 2 5 .0
D is s o lv e d  o x y g e n 5 .8
B . O . D . 3380
C O D 9925
P h o s p h a te 127 .5
P r o te in 2 20
T o ta l  n itro g e n 3 9 4 .5
T a n in 1 9 0 .
R e d u c in g  s u g a r 2 0 0
T o t a l  b a c ter ia 4 M x  10®

•  A ll v a lu e s  e x cep t p H  a r e  in d lca fed  in  m g/J  
a n d  th e  to ta l b a c te r ia  a s  n u m b e r /m l.

from sheet rubber processiog factories 
contains sugars, nitrogen and  phospho“ 
rus which result in augm ented microbial 
population  and Biological Oxygen 
D em and (BOD). Chem ical Oxygen 
D em and (C O D ) is also very high and  the 
same may be due to  dissolved and  sus­
pended solids including traces o f  rubber.

O n culturing  T . u t i l i s  and  S .  
c e r iv is ia e  in sheet serum  under sterile 
condition, a  little growth o f  the form er 
was noticed, while the latter did no t show 
any sign o f  grow th. On the  o ther hand» 
in the effluent enriched w ith 4% sucrose, 
both T . u t i l i s  and  S .  c e r iv is ia e  grew well 
and yielded 4.8 g and  4.6 g o f  dry cells 
per litre o f  serum  respectively. Yeast, in 
general, require large am ount o f  sugars. 
O bviously, the lack o f  sugar in the 
serum  lim its the possibility o f  using this 
substrate for SCP production . However* 
the increased growih o f  the yeast in 
sucrose-enriched s<irum indicates the 
scope for using cheap  carbon  source like 
molasses for fortifying serum  in SCP 
p roduction .

C. v u lg a r is , a potential SCP produ­
cing alga failed to  grow in sheet serum  
(Table 2). However, algae grew on diluted 
serum  and the growth increased with the  
increase in dilution. The pH  o f the culture 
solution increased with the growth o f  
algae and  the extent o f  increase being 
more at higher d ilu tions. The to tal 
bacterial count in the algae grown media 
was low when com pared to  that which 
did not prom ote the growth o f algae. 
C orresponding to  the increase in algal 
population, there v/as a decrease in 
bacterial count. Foul smelling hydrogen 
sulphide was produced in undiluted 
serum , and  that diluted with equal 
quan tity  o f  water. The growth o f  C. 
v u lg a r is  in  the  effluent arrested the



T A B L E  2  - E ffe c t  o f  D ilu t io n  on A lg a l G r o n th in S h e e t  S eru m

E fflu en t

D ilu t io n

W a ter p H

C . YiiJgaris  

p o p u la t io n  

10* 'm l

B a cter ia l

p o p u la tio n

10®/ml

H i  S  

p ro d u ctio n

100 9 00 8 .0 3 2 .3 2 .9
2 0 0 8 0 0 7 .8 6 4  6 t .8 -

30 0 70 0 7 .5 7 2 .2 1 .4 -

4 0 0 60 0 6 .6 5 6 .8 2 .8 -

5 0 0 500 6.1 6 .4 380 j .

1000 0 5 .7 0 4 3 0 +

—  n o t  n o ticed +  n o t ic e d

produciion o f  hydrogen sulphide. 
Absence o f hydrogen sulphide in C. 
v u lg a r is  culturing media may be due to 
the selective inhibition o f  su lphate 
reducing bacteria or creation o f 
unfavourable condition for them.

Irrigating the fields with effluent 
from  sheet processing factories resulted 
in a  hike in soil pH  (Tabic 3) and  micro­

bial population. Am ong different micro­
bial groups investigated the increase in 
fungal and phosphate solubilizing m icro­
bial population was much pronounced. 
Incorporation o f organic com pounds in 
soil resulted in enhanced m icrobial 
activity, thereby providing favourable 
condition for the growth o f  plants. The 
augm ented m icrobial population in 
efUueut irrigated  soil was obviously due

T A B L E  3 -  C h a n g e s  in  M ic r o b ia t  P o p u la tio n  in  S o i l s  T r e a te d  v iith  E S iu e n l

L o c a t io n T re a tm en ts p H

M icro b ia l p o p u la tio n

B a cter ia

lO "/g

F u n g i

io V b

A c t in o -

1 0 3 ^ g

P O ,

S o lu b iliz er

10 “/B

I 7 .5 J0 8 .3 2 4 .2 4 7 .4 1 7 1 .2
A (2 3 .9 ) (7 9 .2 ) ( 5 3 .8 ) (9 8 .3 )

C 5 .3 8 7 .5 13 .5 3 0 .8 8 6 .3

I 7 .3 11 0 .4 52 .1 16 0 .3 2 1 7 .8
B (1 1 9 .9 ) (2 8 5 ) (5 2 ) ( 8 5 .5 )

C 5 9 52 .1 13 .5 1 0 5 .4 J 1 7 .4

I 7 .3 1 5 0 .7 2 6 .6 1 1 3 .7 2 5 3 .0
C ( 3 2 ) (1 5 3 .3 ) (8 ) (7 8 .5 )

C 6.1 8 2 .8 1 0 .5 1 0 5 .2 1 4 1 .7

I 6 .6 1 3 1 .6 2 4 .3 1 3 5 .6 13 5 .5
D (5 8 .9 ) (2 1 9 .7 ) (2 8 .2 ) (1 6 6 .7 )

C 6.2 8 2 .8 7 .6 1 0 5 .7 5 0 .8

[ .  Irr iga ted  
C  -  C o n tr o l

V a lu es  in  p a r a n th e sls  in d ic a te  th e  
p e rce n ta g e  o f  in crea se



to the addition  o f  organic com pounds 
present in the effluent which resulted in 
belter growth and >icld o f plants^.

T he present study clearly indicates 
th a t eftluent from sheet processing facto­
ries could be used for Held irrigation 
w ithou t adversely afTecting the soil micro* 
bial popu la tion . How ever, before a rri­
ving a t definite conclusion and  recom m e­
nd a tio n , detailed investigation on the 
safe lim it for irrigation and  the nutrient 
status o f  the effluent irrigated soKs are to  
be investigated.
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