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PREFACE

Aquaculture, in the warm waters of Southweast Asia is
acknowledged the world over to be several times wore remunera=
tive than agrieulture, Prewn or shrimp culture and fin-fish
culture in ponds, paddy fiela#, vangroves, salt pans, cages and
pens, uissel culture on poles and ropes suspended from rafts
and algal culture on ropes and nets are all being attsupted now
successfully in India on ah experimental basis by the Central
and State Government Fishery Organisations, There is a vast
scope for extending these efforts into large conmercisl scales
either by the government itself or by the private enterpreneurs
thereby providing iswmense opportunities for rural employment,

Applied research on gvery culture scosystem and on every
culturable organism has to bte pursued on a wulti-disciplinary
level but in a wore integrated weyy with the sole aluw of estae
blishing the technology for high yield farming of each specics
under Indian conditions., In Kerala though soue seui-intensive
cultures are done, uainly extensive culture has been practiced
in pokkali fields, Coumpared to highly sophisticated culture
operations in sowe of the developed countries, the treditional
culture operations in natural ponds of Kerala depends alwost
entirely on the natural source of water for the successful culture
operation,

It is a known fact that uicro~organisms influence checuical,

physico«chenical, geological and biological conditions of the

ponds. In aguaculture, oOnce an acceptable environuent has bLeen



found, uaintaining the environmental quality oust be comsidered
as one of the most important challenges facing the aquaculturist,
In this context, knowledge of bacteriology of the ponds 13 extre~
rely important to aguaculturist, HNearly, every problem that
arigses in an aquaculture gystem ig the result of interactions

of umiercorganisws with environwent,

Developuent of sucressful pond water manageuent prograume
planning depends upon a. complete - knowledge of | -
both the physical and biological yrucesséa wvoriking within s
particular system, The turnover rates and exchange of nutrients
with the sediments are in the part governcd by biological
communities. "Natrients® refer to not only organic uaterisl,
simple end couwplex, but also to trace esleuents, vitauins and
also the wajor inorganic elements such as carbon, nitrogen,

phosphorus and sulphur,

Sulphur in its various organic and inorganic forus is
esgential for all living organisms, The cajor reserve of the
slewent in sedirment 1s the organic fraction and the storehouse
is only unlocked through biological decomposition, Microbial
tranaforuations of sulphur in the pond 1s governed to a large
extent by the environmental circumstances that afiect the
composition and activity of the miercflora. Whether one recoge
nizes the fact or not, the natural ponds depends basically on
two independent PBut not wutually sxclusive, processes to cleanse
its immediate environments oxidation, both chemical and photo
and blological oxidation or degradation.



Sulfate can be gtoichionetrically reduced to hydrogen sule
vhide by degradative progesses which, in turm, can be oxidized
chenically in the presesce of oxygen, to elemental sulfurs  Eleée
weltal gulfur in turn can be oxidised to sulfates

Als0 the production of hydrogen sulphide by a specific class
of bacteria, the anaercblec dissimilatory sulfate reducers, leads
to the stolchiometric produetion of hydrogen sulphide and conse-
quently an anaercbiec emvironment, Un the other side the oxida~
tion of elemental sulfur by 'Thiobacilli' leads to the production
of sulfuric acid end their wetabolic activity is evident in aquabic
environment, Although not widely recognized, the availsbility
of sulfur can 1limit the productivity of the culture ponds and
has been linked to decreased productivity of fishs

Among th e nutrient recycling, sulphur cyele is frow a
geocbiclogical point of view next im importance to photogynthesis
and its potential uilieu is essentially the skme¢ {Bass, Dacking,
et.al, 1957)s The cycling of each nutrient in the aquaculture
ponds 1s intererclated in that any perturbation in one eycle has
far reaching effects on the other cycles. For example, it has
been shown that the sulfate reducing bacteria are capable, not
only of nitrogen fixation, but degradation of carbon compounds
to carbondioxide and also to effect a sclubilization of phosphate
as a consequence of preeipitation of ingolublé iron sulphides.

There are uany examples of these intererelationships in uicrobial
communities and 1t is these relationships, these rates and these
tranformations which require elucidation for proper water managee



zeNtd in aquaculture ponds.

8ulphnr’bacteria ean also iﬁrluanea the pH, Eh, solour,
carbonate content, oxygen tension and other properties of water.
or botton wud and it renders wud and water uninbabitable by other
organisng, |

80 comsidering all these points in the present study an atiew
upt has been made to study the relation between ?ha different
groups of bacterial parameters concerned with sulphux cycles
Information on the physico~chenical parameters as well as their
fluetuations in the culture ponds are egually important, sincs
certain other parameters like teuwpersture and hydrogen ion cone
centration have got synergistic effect in the distribution of
sulfur bacteria whem cowbined with other factorss In typical
brackish water environuent which is fod by tidal flow through
the estuaries environmental changes oceuring in the ecosystem
over the period of time is of utmost importance while studying .
tpiopie migro-organisms present 1t. The uamplas'wera alao anae-
lysed for physico-chemical paraweters in two different prawn
culture ponds (Perrennisl pond *Af and pokkald field Pond 'B')
for a period of k months from june to septecber 198%,

(AT EARENE
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ITEODUCT ICR

Sulphur bacteria are the bacterisl grouns which oxidise or
reduce sulvhur or 4t ’aiparganm compoundss These include sulfate
reducers and all colourless forms which oxidise sulfur or its
coumpounds as well as the purple sulfur bacteris and green sulphuw
bacteria (Zobell, 1946), In the culture point of view, production
of hydrogen sulphide is of prisary luportence in culture ponds.
Shigueno (1975) reported an amount of 9.975 ppm of sulphide from
a culture pond whick is proved to be lethal for shriups by him.

In this respect, sulphate reducers which play s wain role in
hydrogen sulphide proddction is tc be given prinary iwpolrtance,

Bulphate redueing bacteris which belong to the genus
Pesulfovibrlo and Desulfotomaculam(Postgate, 1979) have been given
prive importance while studying sulphur cpcle as they play key
role in sulphur cycle (Zobell, 1946)., Jorgensen{1977) found that
sulphate reduction alone aceounted for 53¢ of the total uinerae

lisation of organic matter in brackish water sediscnt., It has
besn proved that sulphate reducing bacteria can cause phosphate
release in nud as a consequedtce of precipitation of insoluble
iron sulphide.(Baas Becking and Maccay, 1956), Herbert gt al.,
(1977) reported nitrogen fixation by Das ibrio speciles.

A variety of organic and inorganic coupounds in fresh, brakish
and wmarine environuents are reduced to hydrogen sulphide by sule
phate reduecing bacteria. They are found to utilise sulfite,
thiosulphate, tetrathionate and metabisulphite (Postgate, 1951).



Zobell (1946) and Tezuka(196F) reported that they can utilise
any kind of orgenic wvaterials including proteins, sugars, starch,
hydrocarbong, fatty acids, organic acid and alechols. Werner
Badziong gt als, (1978) isolated a Dggulfovil
can utilisc hydrogen and sulphate as it's sole energy sources.
Abram and Nedwell (1979) have shown that hydrogen utilising sule
phate reducing bacteria are capable of seavengling hydrogen and
are the predouinant hydrogen scavengers in the sediment of the
Colene point galt uwarsh, U.K;

1o specles which

In pure cultures sulphate reducing bacteria have been fourd
to utilise only a few coupodnds lize pyruvate, lactate, succinate,
malate and ethanol as their umain carbon substrates.(Parzes and
Poole, 19803 and Tezuka, 1966 ). Thus it has been thought
they wust rely on the metabollic end producta frou other heterow-
trophic bacteria which can wetabolise more complex coupounds
(Tezuka, 19663 and Parkes and Poole, 1980). Teguka (1966) deuw
onstrated that a commensalism existed between sulphate reducing
bacteria and other heterotrophic bacteria. The coexistence of
two distinet functional groups of sulphate reducing bacteria in
salt marsh sediuents was proved by Ibrahim gt al., (1981) and
they also suggested a relationship between sulphate reducers
and other orgenotrophs. The role of sulphate reducers in
petroleun genesis has been discussced by wany investigators
(Jaqé@sky and Zobell, 194k} Taugon and Alloschina, 19323 Zobell
19%46)s The effect of nulphaté reducers on iron corrosion is
discussed by Starkey and Wight (1943 ); Starkey(1953).

Sulphate reducing bacteria play an impocrtant role in
sediuents by utilising sulphate as an electron accepter for



their wetabolisw with the concomitant production of hydro :n sule

phide (Parkes and Poole, 1930). Baler(1935) proved that hydrve

gen gulphide was derived priwerily fiow 't;iw bacterisl reduction

of sulphate and only to & slight extent from proteiss. Le also

reported that the production of hydrogen sulphide eorresponded
there was

to the periodSduring which uwuch organic catter undergoing decotie
position in the Little Kisl, Geruany.

It i3 a known faet that hydrogen gulphide is toxde to crgew
nisus. There has been uany resorts on the capss uwortelity of
a;uatic anivals due to hydrogen sulphide. Production of plankton
and the following breakdown of organic matter and putrifection
of diatou and dinoflagellates in the sca bed can cause the
production of hydrogen sulphide and the trsmsportation of that
bottow water rich in hydrogen sulpblde can cause mortality of
fishes and other organisus ( Gunther, 193¢} Brongersta=Sandersy
1948). Sudden death of fishes werc recorded due toc the oeeurrence
of hydrogen sulphide in the surface waters (Brongersua=Sanders,
1957 )« BSebatiano Genovese (1963) reported that hydrogen sulphide
ecauge a remarkable dasage to the wussel faruling in the Lake Fare.
Shigueno(1975) in the Lab experiment found out thet shriwps lost
equilibrium vhen exposed to hydrogen sulihiide of 0.1 ppu to O.2ppu
concent ration and it succusmbed to a concentration of L.00ppa.
ﬁawm}. afirets of hydrogen sulphide to the uarine, bottoum
invertebrates bave buen digwssed by Theeds gi hey (1969)s



Ocourrence of hydrogen sulphide frow different environcents
wers reported by many workerss wmagm(w%} rgporied perice
die uroduction of hydrogen sulphide from bottom wud in quantities
sufficient to be lethal to flora and fauns in the overldying water
from Atlantic Oceeh off Welvis Bays According to Bunker(1936),
Isgstchenko reported the sessonal production of hydrogen sul;mm«s
in the gea of Azov in sufficlent quant.tiies to destroy large m«mr
of fishes and other organisus,.

Production of hydrogen sulphide in gstuarine cnvironwent
through sulphate :eduction has boen reported by wany Lrvestigators
in various occasions. (Poole gL ale.s 19773 Pengorud& Dundasy 19793
and Parkes g% Bd«y1980)e

Studies on sulphate reducing bacterla werc started as early

bed Zondslldun desulfuricals and it was VanDelden (1994) who

isoclated a siuilar species Spirillum zestugrll in pure cultures,
Texonouy, physiclogy and biocheuwistry of sulphate reducers have
been imvestigated intensively in the pasts (Baars,1950j Starkey,
19384 Butlin etal., 19495 Postgpte, 19%1a3 & 1951b3 Groswan and
Postgatey 19533 Taylor and Parkes, 1923). Excellent reviews vere
publised by 2ostgete (1959)and legell and Postgate(1973),

Sulphste redacing bacterdsa have been reported frow diffe.ent
environuebis by several workers. However ecologleal aspeots
ef sulphate reduction in matural emvironuents like the disiribue

























































































































































