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‘IABIE 60. Various medias used as a base for the sensitivity
tests by "Kirby and Baur's" Procedure from
"Hindustan-dehydrated-media".
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BACTERIAL POLLUTION IN

THE COCHIN BACKWATERS
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Marine Bac”terio.logy recently has attracted consi
derable interest, and many parts of the; polluted
marine environment have been examined for indicators
of bacterial pollution. As a branch of applied bacte
riology the estimation of marine faecal pollution and
the effects of faecal pollution on marine ecology is
one of the most important line of bacteriological study
to-day.

The Cochin Backwater located along 09' 58' N
and 76' 15’ E is constantly receiving large quantities
of pollutants by land drainage, industrial effluent: and
by sewage outflow. The pools for retting coconut
husk and also the tidal flow. dump large amount of
organic wastes into the backwater. With all these
pollutants'Cochin Backwater remains a suitable study
placelor indicators of bacterial pollution. Prelimi
nary reports of some bacteriological examinations of
Cochin beach sand have been given by Santhakumary
(I966) and Gore (l97_l, 72) and even these are incom
plete in the sense that sampling was done at random
and did not cover an annualcycle. Hence, the present
work was aimed to study the occurrence, distribution
and seasonal variations of three indicator bacteria
namely coliforms, laecal colilorins and faecal strepto
cocci in surface water and bottom deposits of Cochin
backwater. The quantit-ative composition and inter
relationships between different microforms have also
been discussed.

Sample collection

The sampling sites in the backwater is widely
separated and have dissimilar sediment characteristics
and is directly influencednby monsoon cycle and local
inputs. Samples were collected from 6 fixed stations
from the Cochin Backwater from a depth of 10 in
witha Petersen grab. The central portions of the
samples were immediately and aseptically transferred
to sterile petri dishes. Sediments of the sampling
stations I, ll, IV, V, V! are black silty clay mod
deposits except station [II where the sediment was
yellow sandy throughout the sampling period. The



‘later

petrildishes with samples were kept in a ster-ile plastic
bag and held at 4'C until_.-pr‘ocessin.g 18-24. hours

lsantple processing

Petri dishes con-ta-_i'ningeand samples were weighed
to takethe iartitial we.i'g‘ht ofthe mud. Then approxi.
mately 5’ grams were taken in a sterile mortar and
pcst|e- The mud was ground well ‘and mixed with
.100 ml of sterile sea water and plated according to
standard methods. Theq-uantitative composition of
and interrelati.onshi.p between difi'erent- microorganisms

-(B, F. A) occurrinrg in sediment samples were deter-.
mined. The three basic ‘indicator organisms’ Total
coliform, faecal coli‘fo.rm (E. coli type 1) and faecal
streptococci counts -were taken. The ‘faecal coliform
an-d faecal streptococcus ratio ofi'er a valuable inves
tigativeftooliin the estimation ‘of the source "of
'pollution in these waters.

Seasonal cycle of indicator bacteria in surface water

The distribution of coliform bacteria in the
surfa-ce waters of Cochin Backwaters was studied for
aperiod of one year. The E- coli counts ranged
from 127ml in Febtruary to 931m] in March. The
coliform counts fluctuated between l2xl03/ml in
October to "425 x 103"Iml in March. ‘The total‘ bacterial
count varied between '9i5xl'03/ml in November to
656x 103/ml in ‘December. The total bacterial_count ‘
an.d that of E. coli were found to be high during the
post-monsoon months, whereas the coliforms were
abundant during the. pre-monsoon. months. The
monsoon was characterised by general decline _in the
populations of E. coli and coliforms- The coli index
(E. coli type I) was found to be high during September,

_November, Januaryand March. e

Seasonal cycle of general microflora in sediments

Fig. I gives the log counts of Total bacteria,
fungi, actinomycetes, total coliform, faecal coliform
(E. coli type I) and faecal streptococci in the sedi
ments during the pre-monsoon, monsoon and .post- .
monsoon seasons. High values of total bacterial
counts were'recorded in post-monsoon period Fungal
counts followed the same pattern seasonally" as total .
bacterial counts but always lower than the bacterial
counts. Actinomycetes were in the increasing trend
from pre-monsoon to post-monsoon season. However,
the period of maximum abundance of bacteria, fungi
and actinomycetes appears to be during the post-‘
HIOIISOOII 838800

The total microbial populations ranged from
, 1.67 x I0‘/gmin September I974 to 56.46 x 10"/gm
in January 1975 (Table 1). Maximum microbial
population was recorded in post-monsoon season. .

[The bacterial-~ flora was maximum in August
(88.04%). The predominance of bacteria over the
other organisms in the sediment samples have been
found in all the seasons of the period of study. The
maximum number oflungi was recorded during the
post-monsoon season, the minimum being in the
monsoon period. The actinomycetes were poor in
surface sedimentsin prc-monsoon months but was
present in all the months. The actinomyceteswere
recordedtin all stations only in June.

The maximum B/F (Table 1) ratio was observed
in December indicating the dominance of bacteria
over fungi. Such a dominance. of bacteria over other
micro-organisms was reported by Last and Deighton
(1965) in the surface of living leaves. The maximum
Bi/A and F/A ratio were recorded during May.
Detailed studiesare needed to understand the nature
of interactions between the micro-organisms in the
sediments of Cochin Backwater

Seasonal cycle of bacterial indicators in sediments

Fig.1 also shows the seasonal cycle of bacterial
indicators. Seasonal cycle of totalcoliform is some
what ditferent from the seasonal cycle of other
microbes.

Peak values were recorded in the premonsoon
season‘. Faecal coliforms (E. coir’ type I) were found
to be abundant in the post-monsoon period. Faecal
streptococci values were somewhat same for both pro
monsoon and monsoon period and were in the
slightly increasing trend from pre-monsoon to posts
monsoon season. Generally high values of coli-index
has been recorded in July, August and September
1974 and also in February 1975, the maximum being
inSeptemb‘er- Faecal streptococci were encountered
in high numbers in January (Table 11) than faecal
coliforms but generally encountered in lower numbers.
than faecal conforms

Maximum total coliforms were recorded in June
(88.63 x 101/gm) and the minimum being in November
(45.92 x 1101/gm). Faecal coliforms ranged from
l0.42/gm in April to 39.21 [gm in September. whereas
faecal streptococci ranged from 0.17/gm in Juneto
27.35/gm inlanuary.

29 1
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’Faecal coliform'- Faecal islAl't"p.t0.c0t‘ci relationship in
-sediments

The ratio between faeca-I coliforms. and faeca]
streptococc_i ritnged from 0.8 in .|r1'nu21ry. to 6.2_ in June

-(Table. II)... l-)cn.sitics oflhoth faccul coliforms and
faecal s't-reptococci rcfle-cited considerable faecel pollu
tionenteri-ng>t.heCochin Backwater. Station III was
found to be _h-igl_1ly polluted where high faecalcoliform

~counts were encountered_ t~hr.o.ug'h0uit the sampling
-period. This may be due tothe “mixing of polluted
fresh water l'r~om_.Ithi-puzha river system. Theiiratio
betweenfaecasl coliforms to faccal streptococci were

. ahove.4 during,Apr.il, June, July and August 1974 and
February- I975 2-'(‘pre-monsoon‘ and monsoon months)
which showstbat the source of pollution is mainly

s from human .was_tes- The source of pollution for the
rest at’ the months is from animal wastes.

F-aecal coliforms ranged from 10.42/gm. to
39.2 1 [gm and tot‘alc"oliforms ranged from 45.9 x 102/gm.
to 88.6 x4l01I=g-m in June» Sediment which contains
more than IOOOE» CON/i00..mi will h-arbour Salmonella
species also.

CONCLUSION

The result of the present study shows that apart
from 100% sewage treatment bydigestion and filtering
through sand pebble-bed by the sewage treatment
plant, Cochin Backwater is constantly polluted by
faecal matter of human origin by the seven drainage
canals and by other sources such asuntreated sewage
from extran-eoussource and overflow soakpits.

The microbial flora of the Cochin Backwater is
dominated by pollutional organisms of enteric fresh
water and soil origin. Sandy sediments harboured
more pollutional organisms whereas clayey sediments
harboured more indigenous organisms.

The presence of these indicator organisms in'all
the months indicated that these organisms can pro
bably survive and multiply when water temperature is
between 27.6 and 37.09°C. So it is suggested that all
the effiuent discharge including the storm water during
the monsoon months should be properly treated before
letting “into the backwaters in order to ensure the
quality of such a vital environment.‘

_Table 11

Occtlrence of Bacterial pollution indicator organisms in the Cochin Backwater for the period (February

"1974 to January -1975) ‘together with ratios between F’?/cal coliforrn and rum: "streptococci7“ _ . 1
TOTAL . FAECAL FAECAL

Month COLIFORM COLIFORM/gm srarzpro. FC: F87102/gm COCCI/gm
1. January 51.74 20.93 27.35 0.76.2. February; 58.35 34.22 7.42 4.61’3. March — - - .4. April 86.72 10.42 2.05 5.035. May 79.77 17.65 6.13 2.37-4 6. June 33.63 10.54 0.17 6.20'7. July 53.16 35.50 7.50 4.733. August 63.69 30.03 7.05 4.26-9 September 46.40 39.21 14.37 2.72"10. October — .. —— I I . November 45.92 27.85 26. 35 1.06'12. December 52.60 27.03 20.36 1.32

293



DISCUSSION

Srl. Mala Khan

Iwonder whether the work pres- too be made
more useful. Heavy pollution by ' r strepto
cocci would afl‘ect the fish or the prawn. Has any
study been made on the bacterial pollution either
in the prawn. fish etc.

Mra- V. Chantlrlka ‘

Counts of treptocoxi are done by our
nisterorganisation‘ and hence I am unable to give
an answer.

Sri S- Sandarant ea
Apart from tetc. any observation ntajfi on (fir:

relationship between the intake of saline walerlvl.
bacteria.

Mrts.iV. Chandrilta

Regarding salinity tolerance, we have not undo
studies

General comments by Dr. Sekharan .p

Presence of pendrie form of bacteria in food-~
fishes are known. We are still in the process of ide|tl- -S
fying the problems- Bacterial florastudy is beingfiona.
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