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BACTERIAL DIYERSITY ASSOCIATED WITH LABEO

ROHITA ISOLATED FROM CULTUR.ED AND ]\ATURAL
WATER BODIES

Ravi D.Barde

Deparfrnent of Zoology, S. G. B. College, Pur-na
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ABSTlL4CT
One of the most corfi,tnon c(trp in all oJ'Inilia is Ritltu (Labeo rohita)- ltr both tvild and
cultivated fish, bacteria ilre an important causative ngent oJ fish diseases and cause seveie

./osses. Some'pathogens,.particul[rrl1t pseudomonadst uerontonads, vibrios etc., oYe present

as skin irfectiorrs. Humaru infections caused by these bacteri*l pnthogens Qre contmon and

ossociaterl,with the dffirent lactors of fish and humans trctnsmitted tltrough Jish or water

ertvironments.The oim of this workwas to identifv untl isolate certain cilses of Jish diseases

in ccusative bacte;:ial pathogen with a view to establi.shing u locul dutabase on fish diseuses

in orrler to help identify diseases antl increose trnelsrstanding oJ the Jish diseases in

M ar athwada .fis.h farms.
The Diversity af Bacteria associntecl with diffirent pilrts oJ' ttod-t natnely, skin, gills, mrtutlt

nnd irfiesline of fishlabeo rohita >yere studied. The tliJferent l3 types of bocteria isolcrtel

from dffirent p*rts of bod1t. The p.redominant bocterial generil associatetl with this fist
were P.seidontowas, Aeromonos, Klebsietla, Proteus, Serrotia, iVlic'rococcus, Solmonella, E.
coli, but'Citrob*cter, St*phylococcDts, Flavobacterium, Shigetlo, Bocillus, Enterabucter,
Alcaligens, Stt eptococcus, Corynebactorittm, Chronlobucteriunt, Clostridium.

IN'TRODUCTION
lncha is one of the wortd's leading producers cf tlsh r.r'ith lndian iarge carp. J hc rnost favured

animals are catla, rotrur,-n'uigat a*d pangas.The sustarncd prctrlLtciion ot'ctrlturecl fi::h leads to

a sufflcient avaitabillty of food to hurpan use. I-lorvcvtr. thc protl'.tction of frsh tiom fish

iarr*!*g is sirongly infltreneed bv fish ciiscascs as cunrparetl to culiured llshcrics. Fish cttlture

has been seve,{ely affected by outbreaks of {lsh clisease. lnvestigatir:ns have been carried out

to understand and reduce occlrrrence of frsh diseases in larnring. -lhe rnost freqr:ent cause of
fish diseases,is bacterial i*t-ection in Marathwada.

Snieszl<o (195S) stated that ali anirnals (including fishes) nia-,- be susceptible to some

infectious diseases temporarily in their }ives. He also suggcsted that fishes possess some

levels of natural resistance to djseases. Nonethelcss, natural resistance can Lre aflected by

environmental slress and aqua-cultural rnanagement practrces. Accord'ing to the host-

pathogen-environment theory, irr acldition to pathogcn. unlavourable env,irontnental

ccrnditions are requiretl tu trigger thc clevclop!')rcftt of disease (Wobcscr. ?007). Diflerent

variables in these f,actors corild affect thc cl'iseasc poleritial. In nortnal condtttons, heaitlry

fishes can co-exist r.vith pathc-qen.s ir.r the environnrei'lt iis thcir itntrtttne systeli] can protect

thenr from ini-ection ol the pathoger+s. llor.vcrcr. it'thcrc ilt'e r-tnlirvot"trable environrnental

conclitio*s, such as decreaseel clissolvecl oxygen conccntl zition, sr-rcldcn chttngcs in pJ I,

or \,v-.ater temperature, cliseaSes arc inorc lil<clf't(i occrLr. Wlren thc deteririoratior-i of

ntal conditio*s exceecls. the host's tolerilrtcc

ko, i973). The amount of antibocl

.r r.,.lavl

on the lrost r,vouicl

cf antlbod;ai by
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circulating lyr+phocytes in fish wouid be diminishecl by stress (Ellis, 19S1). As a result, srress
s'onld increase the susceptibility to disease in fish (Pickering, 1987; Snieszko, 1974).
One of the rnost cortuxon carp in all of, India is Rohtr {Labeo rohirc). In boih wild and
cLrltivated fish, bacteria are an ir*portant causative agerrt of frsh diseases and cause severe
losses. Sorne pathogens, particular,ly pseudomonads, aerornonads, vibrios etc., are present as
skin ini'ections. Hur'nan infections catrsed by these bacteriai pathogens a.re comnion ancl.
associated with the ditl-erent factors of fish and humans transrnitted .throtrgh flsh cr water
environrnents- Such pathogens are also pathogenic to both fish and hurnans as the bacteria are
tacr*tative parasitic tracteria. It may be distingtrished fiorn fish with or without apparent
disease signs.

Irl Marathwada no s1'stematic research on bacterial drsease in frsh has been carried. out.
Therefore, the .sttlcl1z of aquatic bracteria'associated lvith fish is very lirnitecl in Marathwada
region of i!4aharashtra. Our earlier rvork was a sincere atternpt to assess the bacterial
population in aq'uatic environrnent and their invoivemenr in causing diseases in fish. Darak
and Barde (2015) reported Aeromoncts sp. and. Psetulomonls sp. are very co111mon bacteria
assciciated with rnajor carp and live fishes, The str-rdy v,,as to identify the com.nion baeterial
pattiogen associated with freshr.vater fish Labeo roltitaand charactertze the pathqgen in detail
rvith their suscepi.tbitity to antibiotics for developing a control measure in future.
fhd aim of this r'vork is to identify and isolate certaia cascs of Lctbeo rolzittt disear,.es in
cauilat'ive bacteriat pathergen lvith a view to estabhshing a lcrcal database on fish diseases in
orcllr to hetp identify cliseases aad increase understanclins of the fish diseases in Marathwacia
llsh farms.

},IATERIAL AND }XETHOD
Study area

The sructl'r'vas carried out in t*'o systeft?s, 1) A natural rivcrine system like god:.vpri and

'-rther rivers rvith considerable population of fishes used in the stud,v-. 2) An artillcial fish
cuhivation syslern r,vhere water badies r..rere tise c1 for ctrlruring the fishes used in the stgdy.
Sr.No l,scaticp / I)isfrict Natural systern C'ultured sl.stem
l Nanded Godavari (Vishnupuri) Kandhar

Asna (Devapur) Petrvadaj
) ,Hingoli Ka.y,adii (tsalapur) tshategaon
a
J Parbhani i; Masoli (Gangal<hed) Yehjari
+ ,,Aurangabad Nagzhari (Ternbapuri) Paithan
5 Jalna Galhati (Arnbad) Chanewadi
6 Latur Manjra (LatLrr) Sako[ Udgir
1 Be.ed Sindptrana (patoda) Mehakari, Ashti
a() Osmanabad Sina (Paranda) Klrasapur

('ollet'tion of fishes

Sanrples r,verc obtainud ai rnonthiy intervals ib| r,,ater ancl fish fbr bactcriological studics.
Asep'eicaity collection of u,ater sarnples frorrr the surlacc ancl apprroxinrateiy l0{J crn belor,v
riie strrft$Fihc r,r'ater in sterrtized scre..v cappeLl Uo4lasrzu+1q,Sr^r:ggne. In orcler ro reclucc
.o,,tu,*ff| ?.l .:iy*i,r*.. boitles were pre-wrappec " il;SIJ; n*eE, llrpies 

*,crc rrkelg
:'..' ,. . .,,1"....,11 ,ilrja : t t'c 'r'-1.. rL-: F r qRn C

en lbr 1tH
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analysis after processing at the laboratory irl.rinediately'

sterilizedcottonslvabs,sarnplesofdifferentbodyparts
analysis is necessary, the samples were stored at 4 "C

selectioo the samptes 
"-rere 

cuttivated'

Labeorohitabal,,ebeenco}}ectedtyplca}}ytiorrrstirrortnclingnalrrra}bcrdiesofwaterand
criltivated systenrs. Ai'ter determlRrng the source' SOme fish were also bought frorn'the }qcal

rnarkets. The fishes r,verc *electcd and considcring ttreir easier availability, the health status of

the fishes was given high Prioritv'

#:T:::"*ir.rant bacteria obrained from r'c rnourh caviry af L rahitct ,xere sarmore'a,

,4erornotttts, chrarnabncter.iztm, p.se,dotrtrrr*s, Flr.tt:tiltt-s, c'itrohctcter, clostridiutrn' P,oteus'

b*t Fluvobacteriufir, Enterobacrer, Klebsiet!a' E trtli' serratict' slapl't'-lococctts' AlcaLigens'

T;;,r',;;"_:irri,r,,i, i^,ge*a. streittococcus, MiL'r()(occLts rvere round tobe mocerate'

^ ^irr. ,rt / ,r,hituj+rrcluded Aeromoncts, lllcoLigens'
The predominant bacteria louncl in the gills-,tlf' 

' ')

ImrnediatelY after catching with

were obtained. If no imr'nediate

until 6 hours- Within 4 horxs of

irshes

.'

Maintenance of lishesMaintenance oI rlslrcs .r r -L.--.ai^n? n ol 100 x 50 x
The experimental fishes rvere rnaintaine<} in the laboratory in a glass aquanur

'e of water ,lvas

il"#ffi'r"i;'r;"er dep.th was berrve ea 25 ancl 30 cm- The temperature of water'was

-^-..I^-t.u Thcre were 20tJ,ffi,Iif**';;;:; lilir.;r;;,. retr rvith r:*t earrhworms regulariv- rhere were 20
rr:,-L^-,,,^,,'ht fich rvere n0t

ffr::TH:T;";-; ;t;;; ranse riom 20 ro 30 gms Higher weight nsh were not

-^^ti*otieed in

:::::i:J'il.'."*|"r,ment because of ha;rdring ciifircurt'::-:]1,t::1,::,.";:.:ffx:: Iconslclereo ror expulr,rcirL' uLwosov v^ 
rirnental studies. The collection of

lahoratorli conditions at least ten days before usc rn expel
'\ l^.,^ ^f ^^^limrtizrtion

:u'ty \'\-'IrurLrvrto u' 
lead rvith.rn 10 clays of acclimatization'

was discarded, if significant fish were c

Bhcterial culiurcs ^.^-^ ^rr!"o rrr

For the bacteiia! diversity and bacterial loac. the bat:teriai parametel ot}1 wide,y cu}tir,ated

and cons*med frsh ,have been evaiuated nn{ goil-1}}arecl tbr both cri}tivated and natura}

sy.sterns. The fish.es r,vere retcieveci with thc hr'Ip 1l'trshing net wlrereas the samplesof water

rvere collecteci in sterile trottles ancl polylilene bass'

Isolatior,r, identification and Enumeration ol'tracteria 'n terrnS uf cfu i
.[he isoiatlon of }te-ierotrophic, aerobic antl anaerclbic bacterial cotnrnunttles :

ml tvere identified a,td entrme,'ated bv the st:tttdarcl methods described Ly Cheesb"ough

iin*nl ancl Be;gey's Manuat tor Sysie rnatrc Bactcrrology ( 1986)'

REsuLT l*oDISCusIoN ' ra from culttrred system
Iiacterial diversity of various bod.v parts of l'tbu rohit

The bacterial diversity of variotts body parts of L rohira were represented in Table 1'

The predorninant bacteria obtained lrom the skin of Labeo rohit$ wete Ktebsieltct'

Aeromonas, Pseudo.nonas' E coli' Clostriclirtrn' Proteus' Chromobacterium' Bacitlus'

staphylacocctt-s, Citrobctcter, Micrococcr'ts but sctlmonetla' Qsrynebacterium' shigella'

Ercterobacter,streptococcus,f,layobccterit,tttt,AlL:a!igens,Serraha\,\rerefound-tobe

;::',il,:W;,",,,,io,{|orvnebucte,i,,i,,,,,.,'.,'ffic,illtts,',*o^,,,,3-
Iild( Biil.tss3 : PRINC,PAL

irl
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Flavobacterittm but clostriclittm, Enterobctcter, E' coli' Micrococ'cus' chromobacleriurn'

Citrobacter,Proteus,Ktebsiella,streptococcuswerefoundtobernoderate'
The predominant bacteria found in the intestine of L. rohitct includecl Aeromonas, Alcaligens'

citrobacter, Pseudontonos, Enterobacter, E. c:oJi, Salmanellu' Bacillus' streptococcus"

Clostriilitrm;butKlebsiellct,Serratia'Protet'ts'Sraphylococctts'Chro'mobacterium'
Flavobacteritrrn, Microcaccbls, Corynebacterittm, Shigetlawere found to be moderate'

The predorrrinant bacteria isotated from the various body parts of L'rahita shor'ved 'the

predon+inance of (leDs iella, Aerornonas' Pseudomoncts' E' coli"

sirrcc then, several reports were pribrisrred o,r trre bacterial diseases of {rsh. in 'both fresh and

Sahrvater,andamp}e}iterat.ureisavailab}einthisspeciality.Scvcralbooksont-tshdiseases
and uselul Schaperclaus (1986) , teviervs had also been published b-v Davis (i953)'

Reichenbach-Kli*ke tlgll), Dulin (1966), Sindermann {1911) Bultock et al' (1971)'

Go}dstein (1971), Mawdgsley-Thomas( 1912) , Roberts and Shepherd (1974) and Schubert

{lWA). r' 
"

Bacteriat diversitv ol varior.rs body parts of Lctbeo rohita lrorn Natural syslem

'l-he bacteriai divcrsity of Various bocly parts ol l' rohita were represented in Table 2'

thc skin beo rohitcl were Pseuclontonus
Thc pretlorninar'ri bacteria obtained f}om

Proteus.l#y$?" s, E' coli' C'Lostt ;'ltutrt'

'N*drdinator

Table l Baeteriat divelsitl'of variotrs body parts of I' nohita from cultured system

Number oi-bacteria

tsacterial geftera

CFU/mi) Xl

4.t2

Gtlt' -l
A't< !a. t r 

I

Gt.,t,,,"---
skin Ita.r,t} -l

il6-----l 4.05
Aeromortas

Alcaligens

163
124 1.44 3.94

,+.46 2.85 2.16
Dwillus i.1,+

t - '') i45
Chromobacteriurtt 645 4.85

4.54 4-i) 1.12 3.7i
Citrobacter

4.16 1.15 2.45
Clostric[iurn 6.75

1.14

2.33

3.36 135
Corynebacte r iunt

11/

1.63 3.25
E. coti 694

238 3.2li 1.15 345
Enterobacter

3.41 2.03 1.44
Flavobacte-rium I -JJ

824 2.41 1.42 i.93
Kleb,sielIct

4.43 1.02 1.35 t.44
Microcctc'ctts

4.43 1.0-1 t.64
Proteus 664

124 | +.zs 4.42 3.63
Pseudomonos

2.8s 2.16
Salmonella

Serrntio

3.14

174

5.46

l.63 3,4s 1.69

I .14 3.36 1.35
Shigelta 3-14

1.45 2.50 1.59
Stuphvloc'occt'ts 5.54

i.84 1.08 1.02 7. r6
Slre pto c'rlcct,ts

Sult co cc LLS, C l-t r o nt o b rtc I e r i Lt ttt,
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Klebsiella, Baeillus, citrobat'ter, Mit:rocaccLts, corynebctcteriuia, brit shigella' Er'terobar:ter'

Streptococcus, Flavobac:teriz.tm, Alr:aligens, Serrcttia rvere fbund to be moderate'

The predomieant bacteria obtained tiom the mottth cavity af L'rohita were Pseudomonas'

Salmonelta, Aeromon*s, Chromobacteritrm, Bctci{fus, Cirrobacter' Clostridium' Proteus'

Flavobacteri,m, Enterobacter, b*t K/elsr ellct, E- coli, serratict, staphvlococcus' Alcaligens'

C ory n ebac t e riu m, Sh iget ta, S t r ep t o c o c c tt s, lvf i c r o c o c cusw efe found to be moderate'

The prerlorninar*bacteria forrnri in the gitls of L rohir* ir.rcluded P.seudarmontl.\, Aer*moflas,

serratia, ,Corynebacterinm,, shigeila, ArL:arigens, bttt sn/rt oneila, Bacitlus, 'staphy:lococcus'

Flavobacterium, Clostritlit,tm, EnterobLlctet', E. r'oli, Nlicrocrtcctts, chromobacteriurn'

citrobttcter, Proteus, Klebsiellct, slreptotttr,.'175 r,r,refe tbund to be moderate'

The predorr*inant bacteria touncl in the intestine of L' rohita irrctuded Pseudomorcas'

Aeromottas, Alcaligens, CitrrtbttL:iet, Et'tterobacter, E, coli, salmonella' Bacilltts'

Streptococctts, Clo.stricliuni, bltt Kleb'siellct, Serrcttia, Protetts' Staphvlococcus'

chromobacteriL.trn, Flctvttbttt:ttttttnt. ,N'l itt'o(occlls, c'ttr.t'nebaclerhtm, shigellawere found to

be nroderate.

Tlre pred.ominant bactena isolateci flonr rhe Variotts bodv parts of L'rohi'ta showed the

orau"J"r"ce of pseuclomoncts, Snltnorte!!u. Aetortonas, Chromobacterittn, Bacitlus''Prtot

totta recent L,ulbrcah ,f cprzootrc ulccr;trvc sy.ritirorirc itt Itttlia, scvcral rvol'liers had rcpurletl

.*C*ooi". iish diseas"s o..urri,-ru in itrtlian waters affccting rnostl'y lhe India* Irlajor carps'

Gbpalkrishndn (196a) reportecl .n:nl 
instatrces ot' Aeromoncts hvdro|thila tr$ections among

ca:rrs in the Siate of West Bengal. pal et al ( I 97E) reported skin lesions im Anabas testadinews'

,n io"*. oFlopercular ulcer ,Jiseasc in Lcthr:rt rolritct at a private carp curltr're tank in the state

of Tripnrawas reported by'Liptcn (1gS-j) Other rvorkcrs (Manohar et al' lW6; Pal' 198'4)

also reported occurrence of dermal uicei-s in lntliall maior carps an'l econornicalty important

catfishcs. An uiccrativc lorm oi At:rtsnrcsnas hvclrophila infec'ion r'vas investigated by

I(artrnasagar et al (lgg6).,vhiclr occlirret-l in the state of'Anclhra Piaciesh. 'I'hough on a[! sltcfi

occasions A. hvdropltilcr u,as isolared lrom the lesions' variotts bacteria were associated as

secondary pathogens. In spite of sevcral aitempts. no bacier'ia could be isolatecl from the

internal orgags. Hoyever, tliere r^:as no extenstvu spread of the disease and the diSease

condition was effectively controlled thrc.uglr chem,rcal treaIl-neRt. Lobeo rahitahad been fottnd

to be the most susceptible specles ro rhe clisease. Bilateral ulcerations of the opercula and the

5"]j; ;etirroes cieep utcers pencirating thc craniai and operc'ular bones r'vere observed

Table 2: Bacterial diversitY ol'r'ari+us body parts of L' rohitn lrom Nat*r*I sYstcm

)

N.,*b"t, 
"f 

b-."t*i a-( CFUlml) X 1 02
.i

Bacteriai genera i skin ' Mor*h Gil*s Intestl*e

663 5. 16 415 405
3 "94

Aerotnonas
3.12

Alcaligens t.-:+ 1.44

414 446 285 2.t6
Bacillus 4ffit l.2L) r.45
Clhromobctcterittm n -5 45

,1 {/J- ''1 {.{6#-3 \12 3.15 t -\
Cilrobucrer rL.}}

€sr..rrOi

?

iY
.,.,i i

thd Guru Brd;il;;; llahavirJ;iahv,i

\ f,*.n^, {'
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Si'ce the first appearance o{'the epizootic ulcerative syndrome in India, it lvas distinct by its

clestr*ctive rihturc attti capacity ul affecting a witle variety of fish SpeCieS in both 
"vild 

a6d

cuttured waters. conditions became so alarming that r,vithin trYo ygars of its outbreak a]]

fishing activities caff)e to a stanclstill causing tremendous coftcelr' to the fishery scientists and

administrators. The disease spreacl alarmingly and it was accepted- that no fish disease in

India has been as vi*rienr.and menacing as the recent or:tbreaks of tlre eprzootic ulcerative

s.yndrorne iDas et al, 20S7)
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