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Abstract

Study on parasites and bacwena in quant cathish {(Pangasianodna qugas Chevey) conducted at Phayao Indand
Fisheries Research and Development Center Phayao pravince {rom July 2003 o June 2004 Total number of 60
lishes were investigated and 100% were found w be infected with parasites and bactena Three protozoa were
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viclaceum and Acinetobacter baumannu A hydiephila was lound 1in every month and P shigellodes was
[ound 1 2-12 months Histopathological study of inlected giant catlish revealed hypeiplasia in gills which was

paused by parasiue infection and hyperenna i livel Causod by Bacternal inlectien
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Bacterial and Fuangal [nfection in Mckong Giant Catfish
(Pangasianodon gigas Chevey) Hatchery

Watchariya {ucivicojkul', Nontawith Arecchonl,

Oung-ard Lawhavinit? and Charachai Purukkiate?

ABSTRACT

Bactenial and {ungal isolauon m Mckong giant catfish (Pangasianodon gigas Chevey) hatchery

was conducted. Egg and fry were abtained from artificial spawning at Phayao [nland Fisheries Researcle

3N

-and Development Center, Phayao province, Thaitand ducing May 2004 to June 2004. Total aumbers of
-1 50 eggs and 90 fries of grant catlish were wvesugated and 100% were found to be infected with bactena
-f‘a,n.tl fungi. Seven spccir.:; of bacienia were isolated namely Aeromonas hydrophila, Pseudomonas
}'Iuorc:.'ccns_ Plestamonas shigelloides, Chromobacterium violaceum , Chryseomaonas memingoscpicm,
l"(:.\'.'cm'."lla haemolytica and Ochrobactrum anthrapi. Three fuagal genera of Saprofeguia sp .
..'iphr.znmr:yw_\‘ sp. and the vesicle producing fungi were 1solated. These pathogens could come from watee
supply which had high number ol bactenia and fungi at 2.9 £ 1.8 x [09%cfu/ml and 102 £ [0 3 zoosporey/
ml, respectively. Live feed or fry including water flea and brine shiimp also contained high number of
bacteria dominated by A. hiydrophda. The results obtained from this study sugpesied that water supply
used in hatchery could be the source of bacterial and fungal infection that caused low hatching raic of cpes
and low survival rate ol [ry
Key words: Mckang giant catfish, langasianodon gigas
INTRODUCTIION The genernic name s denved (rom Pangasius
+ an (Greek for without) +odon (Greek for toothy

Mckong giant catfish Paagasianodon gigas i reference (o the toothless state of the adult fish

is the biggest, scaleless freshwater fish in the
world. The size was up 1o 3 m 1o length and weight
was more than 300 kg when fully growa [tis a
bottom fecder, liviag from algac and other aquatic
plants. This giant catfish can only be found 112 the
Meckong River in the region of Chiuang Khong,
Chiang rai province 1n Thaand duriag theu
spawmng penod (from the muddie af Apol wthe
end of May)

Tlus fish has the fastest growth cate of any fish in
the world reaching 150-200 kg in six years
{(Rainboth, 19906)

The Mckong giant catfish s 1n danger of
disappeaning from Thailand because of the Ingh
demand from local macket in whech the selimg
price can be more than SO0 bathikg. The population
of the Mekoag, mant catlish n the Mekony niver

has decreased rapadly because alot ol adult femals

Bepantment of Zoology . Dacolty of Scence boascisant Ulmiversity, Bangkok 109X Thadand

Department of Aquaculture Paculty of Fobenes Kasetsan Uaversiiy, Dangkok 10000, Thadand

Thaland

Departivent of Microbology and losnidosey Faculty of Veenoaay medicone. Rasenan Uoverany, Banebok  WW0RE

Phayaa Intand Frehienes Revearoh and Deselopoent Center Playao SO0 Thadand



38 Koasctsart | (Na Sco) 9%

fish are caught in 1he spawaing season Morcover,
the water level i the Mckong niver has dropped 1o
ant all ume low due 1o she dams bl upstream
Little water 1s released from the dams during the
dry season causing the river 1o run dry and may
force the Mekong giantcatfishto find other suitable
spawning ground.

Although in 1983 Thailand succeeded in
artificially breeding the Mekong giant catfish and
could produce a lot of fry, the hatching rate and
survival rate of fry were very low (in 2003, 120 000
fries hatched from egg but only 30,000 survived
after 7 days). This paper reported the study of
bacterial and fungal infection in eggs and fry of
Mekong giant catfish, bacterial contaminauon in

live feed and water supply in the hatchery.
MATERIALS AND METHODS

Mekong giant catfish egg sampling

Mekong giantcatfisheggsused in the study
were obtained from artificial breeding at Phayao
[nland Fisheries Research and Development
Center, Phayao provinee, Thailand. One hundred
cgps were collected for parasite and bactenia

isolation and 50 eggs for fungi study.

Fry of giant catfish sampling

Giant catfish fry used in the study were
obtained from artificial spawning at Phayao [nland
Fisheries Research and Development Center,
Phayao province, Thailand. Sixty samples were
collected for bactena isolation and 30 samples for
fungs study.

Water Aea (Mofna macrocopa) and bnine
shrump (Arremia) sampling

Water lea and brine shnmp. feed for g
cutfish fry used in the study Forty samples were
collected for bactena isolation and 20 samples for

tung study

Bacterial isolation

The surface of epp and the skinof iy were

cleancd by 70% cthyl alcohol before gnnding by
homogenmizer and steeaked with an inoculating
loop an Brain Heart Infusion Agar (BUHI Agan)
incubated at 30°C for 18 -24 k. Colones of bacteria
were sclected from the plate accordiag to their
phenotypie differences (color, size, density and

shape) and purification on Nutrient Agar (NA). -

Bacterial Identification

Phenotypical characteristics, Gram strain,
oxidase production, oxidative/ fermentative
utilization of glucose (OF medium), motility and
growth on MacConky agar were determined for
cvery selected isolate. Only those isolates
confirmed as Gram negative were characlerised
by biochemical typing using APl 20E kit
(Biomérieux). Tests were performed according o
ihe instructions of the maaufacturer, incubated at
JO°C for 24 h. Bactenal wdentification was
petformed by using the APILAB Plus identification

software (BiomPricux).

ol

Isolation of fungi

The samples were washed 2 times bcfuf:_:
cuitured on the Gy plus antibiotic mediom (1%
glucose, 0.25% yeast extract and 50 ug/mi of
ampiciliin:am'lSlrcp[omycin).'l"hccui!urcdmcdiuni
were incubated at 25 °C for 2 days and purified h)'.
cutting the marginal colony to put on the new

medum.

[dentification of fungi

The pure culture of fungi were used to
study studied to the morphology of asexual
coospore reproduction in stecilized tap water. The
penus of solated fung were indentified by the

method belonging 1o Willoughby (1985)

Number of bacteria and fungi from reariag
wialer and stock water

Water samples were collected from cg8
hatching water, Iry reaning water amd stock walct

tholding iSOG wons cement tanks obtaped Lo
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reservont ). Water samples (10 ml/pond) were laken
from approximately 5 cm below the water surface
in sterile glass boules. A tenth ml of cach sample
were spreaded on NA agar and incubated at 30 °C
for a day The numbers of colony were counted
and calculated for the total number of bacteria in
cfuml. Anotirer 0.8 m! of cach sample were
sprcal_i!'tl on Gy plus anubiotic medium and
incubated at 25 °C for 2 days. The numbers of

fung colony were reported as umil of zoospores

per ml

Water qualities in Mekong giant catfish
hatchery

Water analysis consisting of dissolved
oxygen (megA), pH, temperature (C°), alkalinity
(ppm as CaCO4), hardness (ppm as CaCOj), total
ammomid nitrogen{ppm) and nitrite nitrogen (ppm)
from water using lor Mekong giant catfish epp
hatching, fry nursing and stock water were

conducted.

Table |

RESULTS AND IMSCUSSION

Bacterial isolation

The denthication of bactena solates from
ege. fry of Mekong giant catlish, water flea, brine
shrimp, epp batching water lry reaning water and
stock water as displayed in Table | showed s hugh
wncidence of Aeramaonas hivdrophdein all samples.
followed by Plestomonas shigeliondes and
Pasteurella haemotytica

The results from Table 1 showed that
bacteria 1solated from eges and fry donminated by
A. hydraphila were also found i water used in
each step of the hatchery Moteaver, A hydroplisla
could be found n water flea and haee shomp
which were feed of Mekong giamt catfishes fry.
Therefore, sources of pathogenic bactenias might
come (rom water and {food . Although brine shrimps
were cultured i salt water (5 ppt), A hvdrophida
cauld be found in water where saliity wasup o 10
ppt (Hazen er al., 1978)

Percentages of bacteria found in eges, fry of Mekong giant catfish, water tleas, brine shoimps,

egp hatchiag water, fry cearing water and stock water.

Bactenal species

Percentage of bactena found

Egg Fry Water  Brine Lgg I_-'ry Stack
flea shoimp  hatcluag  cearing  water
water water
{Nurmber of samples) {100) (60) (40) {40) (12) (12) {12)
Aeromonas hydrophila 50 66 60 80 80 50 o

Pseudomonas fluorescens 25 0 0 ( 0 0 0
Plesiomonas shigelloides 15 16 0 0 {0 10 20
Chromobactenum violaceum 15 0 0 0 { 0 &)
Chryseomonas meningosepticum 15 0 0 { { ] 0
Pasteurella hacmolytica 10 16 0 § W0 0 10
Ochrobactrum anthrop 0 20 4] )] (0] {) 0
Morganclla morgann 0 0 100 8] 0 0 0
Vibno cholerac 4} 0 { i 0 0 1
Vibiio alginolyticus 0 Lt 0 50 0] {4 (
Chrvseomanas futeda () 4] 0 §] 0 1 {1
0 () 1 13 [{1

Not dennified 0 10)
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All of eleven species of bactena namely
Aeromonas hydroplila, Pseudomornas fluorescens.
Plesiomaonas \h:gr‘”r}r'd(‘s_ {hromodbacterium
violaceum, Chryseomonas mentngosepicun,
Pasteurella haemolyiica, Ochrobactrumanthrop:,
Marganella morgand, Vibrio cholerae, Vibrio
alginolyticus and Chryseomonas luteda were found
in water and soil (Rutala et af. 1982; Khardori and
Fainstein, |988; Bennish, 1994; Ausun and Adum,
[996: Krovacek er al., 2000; Reid]l and Klose,
2002). When host (eggs, fishes, water fleas and
brine shrimps) had a wound, these pathogens
could attack on the host and distribute in host body
by blood circulation system.

Some bacteria, found in this study, could
be pathogenic in other animals or human such as
Pasteurella haemolytica which was the principal
pathogen in the bovine respiratory disease complex,
a major disease of economic unportance in the
cattle industey. Vibrio cholerae infection it human
nonmally siarts with the oral ingestion of food or

water contaminated with V. cholerae, but the

mfectous dose was determmed w be Garly hugh
ranging from 109 10 101! colony-formung unus

{(Benmish, 1994)

Fungal isolation from eggs and fry

Three fungal genera were found in (tus
study consisting of Saprofegnia sp., Aphanomyces
sp. and the vesicle producing fungi. These genera
were reported to be found in aquaculture of many
regions in the world. Aphanomyces sp. especially
Aphanomyces invadans (also called A. invaderis
and A. pescictda) (Lilley eral . 1997} is apathogenic
water mold thal causes mycotic granulomatosss in
warm freshwater fish. A. piscicida invades the
muscle by extending the hyphae (Miyazaki and
Lgusa, [972). Chinabut er af. {1995) reported A.
invadans infection in snakehead fish i Asia,

Saprolegaiasis 15 a widespread mycotic
infection in freshwater aquacullure caused by
Saprolegaia sp. which is a waterborne fungi. This
fungal infection on fish and fish eggs causcs

problem among cultured fish that causes low

Asexual reproduction of Tung
| Y Sapeolegan sp (40X}

Fioure |

| | Aphaaomyces <p
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hatclung and survival rate {(Ghittino, 1921)
ISﬂf}f'ﬂl‘('_l."“” sp o proeduces targe aumbers of
; in(pcumlx asexual Z00spores al law lemperatures
(Hl} et al.. 1992y Noble and Summerfelt (1996)

pOITC\'f Saprolegniaspanfectionin rainbow trout

:cuilurc,

e
.Fun{‘l in water {lea and brine sheimp

i Twenty five percents of water flea infected

By

il}r fungi were found n this experiment (5 samples
}mm 20 samples). While fifteen perceats of brine
-shnn‘lp samples infected by fuagi were found (3

samp[t,s from 20 samples).

el
'hn'-{!mlmr of bacteria and [ungi [rom water
-g:mple and stock water

3@
- Numbers of toial fungi in hatching

waler,
fz} manng water and stock water were 30.7 £ G0 8,
914 + 146 and 12 ¥ 13 zoospares per ml,
impu:lwdy Numbers of total bacteriain hatching
iwater, fry reating water and stock water were 2.22
.5 089x10%.55+£495x10%and 2.9 + 1.8 x 10?

;tfu per ml, respectively. (Table 2)

Bacteria found inhatching water, fry rearing
walerand stock water were Aeromonas hydrophila,
.’cswmon(u shugetloides, Pasteurella haemolytica

“ar'd Chryseomonas {uteda.

i
e s
e i
d\‘:,

Bl

Fungs found i hatching water fey rearing
water and stock water were Saprofegma sp
Aphanonvees spoand the vesscle producing faneg

All of bactlerta and fungi species were
stmmilar to bactenia and fung: found w eggs and fry
of Mckong gaant catfish
Water qualities in Mekong piant catfish
hatchery

Water analysis constshiang of dissolved
oxygen, pH temperature, alkalouty  hardnoess, otal
ammoiua nitragen and aitrite nitrogen of hatching
water for grant catfishes egg, fry reariag water and
stock water were reporied in Table 3. All of water

qualities were i normal ranges for aquaculiure.
CONCLUSION

The most severe problem was associated
with pathogenmc Aeromonas hvdraphiula (amongst
seven bactenia that were found) which was also
found n water supply in hatchery system and in
live feed Although the disinfectant has been used
as an effective fungcide, more awarencss on safety
and impactonthe environment has been increased.
To improve the hatchery activity of Mckong giant
catfish, santation of water supply and live feed 1s

highly recommended

E?hlc 2 A number of bacteria and fungi from water sample.

b
sl¢ Source

Bacteria Fung
34 Egg hatching water 222+089x10° 0.7 608
% Fry rearing water 5.5 £495 % 107 114+146
2 Stock water 29+18x10° 12¢13
E’l”“ i w8 - . e
<
Tab!c 3 Water f|u.1|sty in Mekong giant catfish hatchery
‘,"Wa.:_r [mmlw_zl pll 1Lm;x,mim, Alkaliniry Hardness Total Nitnie
"‘!‘:ampl(, Ovypen (™) {ppim as (et as Ammonz MNitrogen
& (mg/ly CaCO ) £al o Nitrozen {ppm)
W {ppm| t
_-f._f.igg S540] 765 +0.13 )5‘)*(] 26 40 L0 75415 ra r00r 004 602
< Fry S1eQ2 TR E003 2503 t012 63 F S o s GBI 1002 0008 L0003
ff-s‘hvk SO+05y 7130025 2612076 To67 £S5 77 GE AL IFsG Gl ctold 01
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Baclerial and Fungal Infection in Mekong Giant Catfish

(Pangasianodon gigas Chevey) Hatchery

Tgion pIAINING’ uuning anToTu’ 83879 @WANRT nezydn ninddina’

Watchanya Purivicorkul', Nontawith Areechon’, Ong-ard Lawhavinit” and Charnchar Pucukkiate’

UYIAREA

r‘mﬁnm-ﬁﬂﬁvmquuai’nﬁ‘uuan%sﬂuhiua:qm!ﬂ'uiniq""lﬁ'i'mmmmuﬁum:wi-mmu:jﬁuﬁﬁ
Lgﬂa'luﬂ‘aﬁuﬁ-@uff’i'ﬁ'mm:ﬁmmxh:unzﬁmwzlm A NZLET FEWINABUNG N IALDIARLN TN AL
2547 aanntinals 150 Waa uazgnarfindIuau 90 # wudde AT AT asUATGoLAS
For laawuwuanco 7 90a 1éur Aeromonas hydrophila, Pseudomonas fluorescens, Plesiomonas
shigelloides, Chromobacterum violaceum, Chryseomonas meningoseplicum, Pasteurella
haemoiytica waz Qchrobactrum anthropi L"E‘a?'l 3 ana 1aun Saprolegnia sp., Aphanomyces sp URT
t’gﬂ?'ﬂumﬂuﬁﬁi‘u vesicle m-n?mt%mhq::ﬁﬂ'|mﬁ_ld'muﬁqfﬂmi'\ﬁ'ﬁmﬂﬁmu'i'afmwi't.lmizi‘ﬂuwa
CUARFURINM 2.9 + 1.8 x 10 S, UAZIET 102 ¢ 10.3 ZooSpores/A. WATHLTIAIMITYEIRN
Janiin T Truas wazenffdlefiihnauwsiGegadu@oiulasams A bydrophila wasnlitls
fannn'w?ﬁz;ﬂit'\:iiwud‘njmﬂ::muwsﬁlﬂumnm:ua:aqmaqnﬂmﬁnﬁﬂ%mmuuaﬁ(énua:x%a?ﬂu
Lﬁu‘\(uﬁ;f&\!tﬂuﬂ']luiv]iéﬁ'\lﬁ%fﬁ}"}ﬁl!‘n‘ﬂﬂ‘ﬁllﬁ:ﬁﬁﬂ?ﬂﬂﬂﬂaf&ﬂﬂﬂ'ﬂ?‘;'\ ﬁaﬁ'umnﬁ"nn:‘nrl'ztuqzsr'n-r
ﬂu\ﬁﬂumam%mmmﬁf}muﬁ:fgmﬂuﬁwua:muwﬂ'ﬁ’mﬁlﬂu‘nmunwm:uﬂ:amnﬁfqm!mﬁnlﬁ Aaz

v linsmnzsoeiusilawisinaiailrzanariudniageruda

ABSTRACT
Bactenal and lungal isolation from Mekong giant catfish (Pangasianodon gigas Chevey)
hatchery was conducted Egg and fry were obtained from artificial spawning at Phayac Inland
Fisheries Research and Development Center, Phayao province, Thailand during May 2004 to June
2004. Total number of 150 eggs and 90 fnes of giant catfish were investigated and 100% were lound
lo be infected with bactena and fungi. Seven species of baclena were 1solated ncluding Aeromonas

hydrophia, Pseudomonas fluorescens. Plesiomonas shigelioides. Chromobactenum wolaceum,
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genera of fung were isolated including Saprolegnia sp.. Aphanomyces sp. and the vesicle producing
jungl. These bactena and fungi are water borne microorgarnism which can infeci aguatic animals
These pathogens could come from waler supply which had high number of bacteria and fungi at
29+1.8 x 10 9 cluw/ml and 10.2 + 10.3 zoospores/mi, respectively Live feed for fry including water
fiea and brine shrimp also conlained high number of bactenia which was dominated by A. hydrophila
The resuits obtained from this study suggested that water supply for giant catfish hatchery and feed
could be the source of bacterial and fungal infection that caused low hatching rate of eggs and low
survival rate of fry. Establishment of sanitary condition in the hatchery is highly recommended for the

improvement of hatching and survival rate of this valisable species.
Key Words | bactena, fungi, Mekang giant catfish, egg. fry
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INTRODUCTION

Mekong giant calfish Pangasianodon gigas is lhe biggest, scaleless freshwater fish in the
world with size measuring up to 3 m in length and weighing more than 300 kg when fully grown. tis a
bottom feeder, feeding on algae and other aquatic plants. This giant catfish can only be found in the
Mekong River in the region of Chiang Khong, Chiang rai province in Thailand during their spawning
peniod (from the middie of April 1o the end of May).

The generic name is derived from Pangasius + an (Greek for without) +odon (Greek for looth)
in reference to the toothless state of the adull fish. This fish has the fastest growth rate of any fish in
the world reaching 150-200 kg in six years (Rainboth, 1996)

The Mekong giant catfish is in danger of disappearing from Thailand because of the high
demand from local market in which the selling price can be more than 500 bath/kg. The population of
the Mekong giant catfish in the Mekong river has been decreased rapidly because a lot of adult
female fish were caughtl in spawning season. Moreover, the water level in the Mekong River has
dropped lo an all bme low due to the dams thal have been buill upstream. Liltle water 1s released
from the dams during the dry season causing the nver to run dry and may force the Mekong giant
cathish 1o find other suitable spawning ground.

Although, in 1983 the Department of Fishenes has been succeeded in artficially breeding the
Mekong gant calfish and could produce a lol of fry but the hatching rale and surmaval rate of fry were
very low (in 2003, 120,000 fries halched from egg but only 30,000 sunaved after 7 days). This paper
reported the study of baclenal and fungal infecton n eqgs and lry of Mekong guant cathish; baclenal

contaminalion in kve feed and water supply in the hatchery
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MATERIALS AND METHODS

Mekong giant calfish egg sampling

Mekong giant catfish eggs used in the study were oblained from artficial spawning at Phaya
Inland Fishenes Research and Development Center, Phayao province, Thailand. One hundred egg
were collected for bactena isolation and 50 eggs for fungr siudy
Fry of giant catfish sampling

Giant catfish Iry used in the study were obtained from artficial spawning al Phayao Inlan
Fisheries Research and Development Cenler, Phayao province, Thailand. Sixty samples wert
collected for bactena solation and 30 sampies for fungi study.
Water flea (Moina macrocopa) and brine shrimp (Arteria) sampling

Water flea and brine shnmp, feed for giant catfish fry used in the sludy. Forty samples were
collected for bactena iselation and 20 samples for fung study.
Bacterial isolation

The surface of eggs and the skin of fry were cleaned by 70% ethyl alcohol before grinding
by homogenizer and streaked with an inoculating loop on Brawn Heart infusion Agar (BHI Agar) aad
incubated at 30° C for 18-24 h. Calonies of bacteria were selected from the plate according to their
phenotypic dilferences {color, size, density and shape) and purification on Nutdent Agar (NA).
Bacterial Identification

Phenotypical characienislics, Gram sirain, oxidase production, oxidatve/ fermentative
utiization of glucose (OF medium), motility and growth on MacConky agar were determined for every
selected solate. Only Gram negative were found and they were further characternized by biochemical
lyping using APl 20E kit {Biomeérieux). Tesls were performed according lo the instructions of the
manufaclurer, incubated at 30° C for 24 h, Bacterial identification was pedormed by using the APILAB
Plus identification soltware (Biomérigux).
isolation of fungi

The samples were washed 2 times before culture on the Gy plus antibiotic medium (1%
glucose. 0.25% yeast extrac! and 50 ug/ml of ampicilin and streptomycin)  The cultured medium
were incubated al 25 °C for 2 days and purified by cutting lhe marginal colony to pul on the new
mechum,
ldenification of fungi

Ihe pure cullure of lungr were stuched to the morphology of asexual zoaspore reproduchon in
slealized lap water The genus ol isolated fungi were denhfied by the method belong lo Willoughby

{1885)
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number of bacteria and fungi from rearing waler and stock water

Water samples were collected from egg hatching waler, Iry reanng water and slock waler
tholding in S00 ton cement tanks obtained from Phayao reservior). Water samples {10 mifpond) were
mken from approximately 5 cm below the walter surface in stenle glass bolties. A tenth mil of each
ample were spreaded on NA agar and incubaled at 30 °C for a day. The number of colony were
counted and calculated for the total number of bacteria as cfu/ml. Another 0.1 ml of each sample
were spreaded on Gy plus antibiotic medium and incubated at 25 °C for 2 days. The number of fungt
colony were reported as unit of zoospores per mi
Water qualities in Mekong giant catfish hatchery

Waler analysis consisting of dissolved oxygen (mgfl), pH, tlemperature (C°), alkalinty (ppm a5
aCO,), hardness (ppm as CaCO,}. total ammonia mitrogen (ppm) and nitrite nitrogen {ppm) from

waler using for Mekong giant catfish egg hatching. fry nursing and stock water were conducted.

RESULTS AND DISCUSSIONS
facterial Isolation

The identification of baclena isolated from egg, fry of Mekang giant catfish, water flea, bnne
shimp, egg hatching water, fry rearing walter and stock water as displayed in Table 1, showed a high
ncidence of Aeromonas hydrophila in all samples, followed by Plesiomonas shigelloides and
Pasteurella haemolytica.

The results-from Table 1 showed that bacteria isolated from eggs and fry dominated by
A. hydrophila were also found in water used in each step of the hatchery. Moreover, A. hydrophila
corld be found in water flea and brine shamp which were {eed of Mekong giant catfish fry. So,
sources of these pathogenic bacteria should be from water and live feed. Although, brine shnmp
were cultured in salt waler (5 ppt) but A. hydrophia could be found in water which salinily up to 10
ppt (Hazen et af., 1978; Kaper ef al., 1979)

All of eleven species of bactena including Aeromonas hydrophila, Pseudomonas
lorescens, Plesiomonas shigelloides, Chromobaclerium violaceum. Chryseomonas
menmngoseptioun, Pasteurella haemolytica. Ochrobacirum  anthropi. Morganella morgani, Vibro
tholerae, Vibrio alginolyticus and Chryseomonas luteda were found nn water and soil (Ausiin and
Adum, 1996: Aushin and Allen, 1982, Benmsh. 1994; Duran and Menck, 2001; Jeppesen, 1995
fhardon and Fainstein, 1988, Krovacek et al., 2000, de Mondino ef al, 1995: Reidl and Kiose, 2002,
ftala et al 1982} When host (eggs, lishes. water fleas and bone shnmps) had a wound, these
Hlhogens could attach on the hosl and distnbute 1n host body by biood circulation system

Some bactena, found in this study, can be pathogemc o other amimals or human such

”"' 5 » - - r - . -
asteurella haemolytica which is the principal pathoegenin lhe bovine respiratoty disease complex,
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normally starts with the oral ingestion of food or water conlammated with V. cholerae. Bul 1h
infectious dose was determined lo be fairly high ranging from 10° 1o 10" colony-forming unit
(Bennish, 1994)

Fungal isolation from eggs and fry

Three genera of fungi were found in this study consisting of Saprolegma sp., Aphanomyces
sp. and the vesicle producing fungi. These three genera were reported ta be found in agquaculture ol
many regions in the world. Aphanomyces sp. especially Aphanomyces invadans (also calleg
A. invaderis and A. piscicida) (Lilley et al, 1997) is a pathogenic water moid that causes mycotic
granulomatosis in warm freshwater fish. A, piscicida invades the muscie by extending the hyphae
(Miyazaki and Egusa, 1972; Miyazaki and Eqgusa. 1973a; Miyazaki and Egusa, 1973b; Miyazaki and

Egusa. 1973c¢). Chinabut et al. (1995) reported A. invadans infection in snakehead fish in Asia.

Table 1 Percent of bacterial found in eggs, fry of Mekong giant catfish, water fleas, brine shrimps,

egg hatching waler, fry rearing water and stock water

" Bactenal species Percent of bacterial found
Eag Fry Waler Brine Egg Fry Stock
flea shrimp hatching | reanng waler
waler waler

(Mumber of samples) {100) {60} {40} {40) {12} {12} {12}
Agromonas hydrophia 50 66 G0 80 80 50 60
Pseudomonas fluorescens 25 0 o 0 0 g 0
Piesiomonas shigelioides 15 16 0 0 10 i0 20
Chromobactenum violaceum 15 1t} g 0 o o 0
Chryseomonas meningoseplicum 15 0 0 0 0 0 6
Pasteurella haemolylica 10 16 0 0 30 20 10
_Oc-}ambac.'rum anthromm a 20 0 0 0 0 (t]
Morganella morganu 0 0 100 0 0 0 0
vibnio cholerae 0 0 ] 30 0 0 0
Vibnio algmotyticus 0 0 0 50 0 0 0
Chryseomaonas luteda 0 Q 0 0 0 10 0
Mol-lddentilied 0 10 ] (0] 0 10 10

Saprolegniasis 1s a widespread mycolic nfeclion 1 freshwater aquacullure caused by
Saprolegma sp. which s a walerborne fungt. This fungr infection on fish and fish eggs causes
problem among cullured fish thal causes low hatcheng and surveval rale (Ghittine, 1983, Bruno and
Poppe. 1996) Saprolegma sp. produces large numbers ol infectious asexual zoospores al low
temperatures (Bly e al. 1992) Noble and Summeriell (1996) reported Saprolegria sponfection in

ramnbow troul cullure
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Figure 1 Asexual reproduction of fungi 1.1 Aphanomyces sp. 1.2 Saprolegnia sp. (40X}

Fungi in waler flea and brine shrimp

Twenty five percents of water flea samples infected by fungi were found in this expernment {5

samples from 20 samples). Fifteen percents of brine shrimp samples infected by fungi were found i

this experiment {3 samples from 20 samples).

Number of bacteria and fungi from water sample

Number of total fungi in halching water, fry rearing water and slock water were 90.7 + 60.8.

114 + 146 and 12 * 13 zoospores per mi, respectively, Number of total bacleria in hatching water, ry

rearing waler and stock water were 2.22 + 0.69 x 109. 55+495«x 10° and 2.9 +18x 10° cfu per ml,

respectively (Table 2).

Baclena which was found in halching water, fry rearng water and stock water were Aeromonas

hydrophila, Plesiomonas shigelioides. Pasteurella haemolytica and Chryseomonas luteda.

Table 2 Number of bactena and fung from water sample

[ Source

Eqg halching water

e Number of bactena Number of fung
E 222 +089x10" 907 + 608
Fry rearing walter = 55+ 495% 10" 11.4 + 1456
| 29s18x10°  2en

Slock waler

Fung which was found in halching waler, ry reanng waler and slock waler were Saprolegnia

3D Aphanomyces sp. and the vesicle producing fungs

All of bactena and lungr species were similar with bactena and fungr wiich were lound n

£94gs and fry of Mekong giant catlish
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Water analysis consisting of dissolved oxygen, pH, temperalure, alkalinty, hardness, total
ammonia mitrogen and nitrite nitrogen of hatching waler for giant catfishes eqgq. fry reanng waler and

stock waler were reported in Table 3. All of water quahties were m narmai range for aquaculture.

Fable 3 Waler qualily in Mekong giant callish hatchery

waler | Dissolved i Temperature Alkalnity Hardness Total Nitrite
Sampie| Oxygen (C%) (ppm as (ppm as Ammoni2 Nitrogen
{mg/) CaCoO,) CaCo,) Nilrogen {(ppm)
{ppm)
Egg 55+01 765+0.13| 259 +026 40 + 10 Bfi5+25 0.14+002 (004 + 0.02
Fry 52+02 [7.88+0.03| 2513 +0.12 65 +5 80 +5 0.14 + 002 |0.008+0.003
_gtock 50+053 | 7.75+025| 26,67 +0.76 | 7667 + 577 | 6833 +1756| 0.13+003 0:01

CONCLUSION
This study clearly shawed the heavy infection rate of both eggs and fry of Mekong giant catfish.
The mos! severe problem should be associated with pathogenic Aeromonas hydrophifa (amongsl
seven bacteria that were found) which was also found in water supply in halchery system and in live
feed. This could clearly influence the success of the whole hatchery activity of this valuable species.

To control these pathogens, formaldehyde is the most commoniy used disinfectants for
prophylaxis in the embryonic period and the first stage of larval development (Fameris et af., 2003).
Although this chemical has been used as an effective fungicide, awareness on safety and impact on
the enwironmenl has been increased. Marking et a/. {1994) dentiied wo promising fungicides
consisting of hydrogen peroxide and sodium chionde. Noble and Summerfell {(1996) recommended
artificial seawaler salt 1-1.5% for 1 hr.

To improve the hatchery activity of Mekong giant catfish, sanitation of water supply and live

feed s highly recommended.
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Bacteria of Mckong giant catfish (Pangasianodon gigas Clhevey)
fry - larva and their chemical control

W. Purivirojkul', N. Aceechon” and M. Endo’

'Faculty of Fisheries, Kasctsart University, Bangkak. Thailand
_ “Faculty of Science, Kasetsart Umiversity, Bangkok . Tharland
“Tokyo University of Marine Science and Technology, Tokyo, Japan

Abstract

Bacterial isolation from Mekong giant catfish (Pangasianodon gigas Chevey)
fry and larva was conducted. Fry and larva were obtained from artificial spawning al
Phayao [nland Fisheries Research and Development Center, Phayao province.
Thailand during July 2003 (0 June 2004. Total number of 90 fries and 60 fishes of
giant catfish were investigated and 100% were found to be infected with bacteria.
Eleven species of bacteria were isolated including Aeromonas hydrophila,
Plesiomonas shigelloides, Pasteurella sp., Ochrobactrum anthropi, Morganella
morganii, Vibrio cholerae, Vibrio alginolyticus, Chryseomonas luteda, Serratia sp
Chromobacterivm violaceum and Acinetobacter baumannii. A. hydrophila was
found in every samples and P shigelloides was found in fry, larva and water
except live feed. These bacleria are water borne microorganism which can infect
aquatic animals. These pathogens could come from water supply which had high
number of bacteria at 2.9 + 1.8 x 10 *cfu/ml. Live feed for fry including water (lea and
brine shrimp also contained high number of bacteria which was dominated by A
hydrophila. The results obtained from this study suggested that water supply for giant
catfish hatchery and feed could be the source of bacterial that caused low survival rate
of fry. Establishment of sanitary condition in the hatchery is highly recommended for
the improvement of hatching and survival rate of this valuable species.

To control these bacteria, 4 bath treatment trials with Mekong giant catfish
using formalin, hydrogen peroxide, povidone iodine and potassium permanganate
were conducted. Povidone iodine and potassium permanganate were very cffective
removing all bacteria with MIC 3.91-7.81 ppm. Formalin and hydrogen peroxide were
less effective than povidone iodine and potassium permanganate with MIC 31.25 and
15.63-31.25 ppm, respectively. For toxicity study, the hybrid of P. gigas was used
instead of P. gigas because its fry is difficult to obtain. Acute toxicity of formalin,
hydrogen peroxide, povidone iodine and potassium permanganate to the hybrid of 7
gigas larva were tested by using static bioassay. The 24-hour LCsg of formalin,
hydrogen peroxide, povidone iodine and potassium permanganate were 85, 44, 16.3,
[2 ppm, respectively.

Based on the results of the trnials, all four chemicals including formalin,
hydrogen peroxide, povidone 1odine and potassium permanganate were selected for
the treatment to control all species ol bacteria found in Mekong giant catfish culture
because of inhibition concentration were lower than toxicity concentration by 2.69.
2.82, 2.11 and 1.54 umes. respectively Hydrogen peroxide was found to be the most

effective one

Keywords . bactenia, Mekong giant catfish. chenucal control



Introduction

Mekong giant catfish Pangasianodon gigas is the biggest, scaleless {reshwater
fish in the world. Size measuring up to 3 m in length and weighing more than 300 kg
when fully grown. [t is a bottom feeder, living from algae and other aquatic plants.
This giant catfish can only be found in the Mekong River in the region of Chiang
Khong, Chiang rai province in Thailand during their spawn period (from the middle
of April to the end of May). The generic name is derived from Pangasius + an (Greek
for without) +odon (Greek for tooth); in reference to the toothless state of the adult
fish. This (ish has the fastest growth rate of any fish in the world reaching 150-200 kg
in six years (Rainboth, 1996)

The Mckong giant catfish is in danger of disappearing from Thailand because
of the high demand from local market in which the selling price can be more than 500
bath/kg. The population of the Mekong giant catfish in the Mekong river has been
decreased rapidly because a lot of adult female fish were caught in spawning season.
Moreover, the water level in the Mekong River has dropped to an all ume low due to
the dams that have been built upstream. Littic water is released from the dams during
the dry season causing the river to run dry and may force the Mekong giant catfish to
find other suitable spawning period.

Although, in 1983 the Department of Fisheries has been succeeded in
artificially breeding the Mekong giant catfish and could produce a lot of fry but the
survival rate of fry was very low (in 2003, 120,000 fries hatched from egg but only
30,000 survived after 7 days). Bacteria was one cause of the mortality of giant catfish,
so if bacteria in hatchery could be controlled from environment, live feed, and water,
survival of this fish may increase. This paper reported the study of bactenal infection
in fry and larva of Meckong giant catfish, bacterial contamination in live feed, water
supply in the hatchery and their control by formalin, hydrogen peroxide, povidone
iodine and potassium permanganate.

Materials and Methods
Experiment | Bacteria of Mckong giant catfish fry, larva, live feed and water

Fry and larva of Mekong giant catfish sampling

Mckong giant catfish fry and larva used in the study were obtained from
artificial breeding at Phayao Inland Fisheries Research and Development Center,
Phayao province, Thailand. Sixty samples of fry and sixty samples of larva were
collected for bacteria isolation.
Water flea (Moina macrocopa) and brine shrimp (Artemia) sampling

Forty samples of water flea and brine shrimp, feed for giant catfish fry used in
the study were collected for bacteria isolation.
Bacterial isolation

The skin of fry and larva were sterilized by 70% ethyl alcohol before grinding
by homogenizer and streaked with an inoculating loop on Brain Heart [nfusion Agar
(BHI Agar) and incubated at 30" C for 18-24 h. Selecting colonies growing on the
plate according to their phenotypic ditferences (color. size, density and shape) and
purification on NA agar was pertormed.
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Bacterial [dentification

Phenotypical characteristics, Gram strain, oxidase production,
oxidative/fermentative utilization of glucose (OF medium), motility and growth on
MacConky agar were determined for every selected isolate. Only those isolates
confirmed as Gram negative were characterised by biochemical typing using API 20F
kit (Biomérieux). Tests were performed according to the instructions of the
manufacturer, incubated at 30° C for 24 h. Bacterial identification was performed by
using the APILAB Plus identification software (Biomérieux).
Water qualities in Mckong giant catfish hatchery

Water analysis consisting of dissolved oxygen (mg/l), pH, temperature (C"),
alkalinity (ppm as CaCQ3), hardness (ppm as CaC0Oj3), total ammonia nitrogen (ppm),
nitrite nitrogen (ppm) and total bactenial plate count from water using for Mekong
giant catfish fry nursing, stock water and larva pond were conducted.

Experiment 2 Efficiency and toxicity of formalin, hydrogen peroxide, povidone
iodine and potassium permanganate
Minimum inhibitory concentration assay

This assay comprised a standard minimum inhibitory concentration (MIC)
determination of test compound against the isolated bacteria from experiment |. Four
chemicals were diluted to give a starting concentration of 500 microgram/m! which
was then diluted out across a 96-well microtitre plate in a two-fold serial dilution to
give a final concentration range from 300 to 1 pg/ml. The bacteria were inoculated
into each well at a density of 5 x 107 cfw/ml. The plate was incubated at 37°C for 18 h
and the MIC recorded as the lowest concentration at which no growth was observed.
This was facilitated by the addition of 20 microlit of 3-[4,5-dimethylthiazol-2-y1]-2.5-
diphenyltetrazolium bromide. 10 mg/ml in MeOH to each well and incubation at 37
°C for 20 min where bacterial growth was indicated by a blue colouration.

Median lethal concentration (L.Cs) of the hybrid of P. gigas larva

The hybrid of P. gigas is used for this experiment because of Mekong giant
catfish could be artificially bred in low number and its high price.

Lethal effects of formalin, hydrogen peroxide, povidone iodine and potassium
permanganate on the hybrid ol P gigas larva were studied using a 24-hour static
bioassay. The LCsy were determined using the logarithmic method (Litchfield and
Wilcoxon, 1949)

Results

Experiment 1 Bacteria of Mekong Giant Catfish fry, larva, live feed and water

The identification of bacterial isolates from fry and larva of Mekong giant
catfish, water flea, brine shrimp, fry rearing walter, larva pond water and stock water
as displayed in Table 1, showed a high incidence of deromonas hydrophila ia all
samples, followed by Plesiomonas shigelloides and Pasteurella sp.

The results from Table | showed that bacteria isolated from fry and larva are
commonly found in all water sources. Moreover, A. hydrophila could be found in ali
water sources, water {lea and brine shrimp which were feed of Mekong giant
catfishes. So, sources of pathogenic bacteria might come from water and food.
Although, brine shrimps were cultured 1n salt water (5 ppt) but 4. hydrophila could be
found in water which salinity up to 10 ppt (Hazen ef al . 1978, Kaper ef al . 1979)



Table 1 Percent of bacteria found in eggs, fry of Mekong giant catfish, water fleas,
brine shrimps, egg hatching water, fry rearing water and stock water

~ Bacterial sp_u—ci_cs 'I‘t_:rccnt of bacterial found _
Fry Larva Water Brine Fry Larva Stock |
flea sheimp | rearing pond waler
_ . walter water
Aeromonas hydrophila 66 5| 60 80 50 60 60
Plesiomonas shigelloides 16 | 2833 0 | o | 1w 10 20
Pasteurella sp. 16 3.33 0 0 [ 20 0 10
Ochrobactrum anthropi 20 | 0 ] I S| Ey S | 0
Morganella morganii 60 | 0 g | o [ 0 0 | 0
Vibrio cholerae 0 5 0 30 0 10 i)
Vibrio alginolyticus 0 0 0 50 0 0 0
Chryseomonas luteda 0 0 0 0 10 0 0
Serratia sp. s 0 1.67 0 0 [t} 0 0
(_‘J:rr.;nubacreruuﬂ i yfa-"(:creum 0 5.33 0 0 0 0 ]
Acinefobacier baumannit = 5 0 0 0 0 0
Not-ldentified 10 4] 0 0 10 10 0

All species of bacteria which found in Mekong giant catfish, live feed and
water could be found as contaminant in fish and water as description:

Aeromonas hydrophila is a facultative anacrobic, gram-negative rod size 1.0-
44 pm indigenous to the aquatic environment. General characteristics of A4
hydrophila include : motility by a single polar flagellum; metabolism of glucose by
both fermentative and respiratory pathways. Positive catalase and oxidase tests.
(Jeppesen, 1995). They are found in freshwater, chlorinated water, polluted water,
brackish water, estuarine water, sewage and fish pond (Snieszko and Axeleod, 1971;
Geldreich, 1973; Snieszko, 1974; Hazen et al , 1978; Kaper ef al., 1979; Seilder et al ,
1980). They are associated with a wide variety of diseases in warm and cold blooded
vertebrates including {rogs, fish, reptiles, snakes, birds and rarely in humans, They are
capable of causing gastroenteritis and wound infections in humans, especially those
individuals with liver disease. These microorganisms are also considered important
fish pathogen (Austin and Adams, 1996) such as Golden shiners (Notemigonus
crysoleucas) Cyprinus carpio (Snieszko ef al., 1989). red sore disease in pike {£soc
lucius) (Reed and Toner, 1941) red mouth disease in rainbow trout (Salmo gaidneri)
(Wagner and Perkins, 1957) red pest disease in Fluta alba (Ghittino, 1972)

Plesiomonas shigelloides 1s gram negative rod, size 0.8-1.0 x 3.0 pm, motile,
oxidasc and catalase positive facultatively anacrobic having both a respiratory and a
facultative type of metabolism. The primary reservoirs of P. shigelloides are fresh
water and estuarine water in {emperate and tropical climates from freshwater in
Northern Europe (Krovacek et al., 2000). They can be isolated from bird, fish, sea
food (Wadstrom and Ljungh, 1991) American catfish, eel, gourami, rainbow trout and
sturgeon (Buller, 2004).

Pasteurella sp. is a gram-negative, non-motile, facultatively anaerobic
coceobacilli. Size 0.4 x 1.4 pm. This bacleria is the causative agent of [ish
pasteurellosis, a serious bacterial disease alfecting different economically important
marine fish species such as yellowtail, giithead seabream, striped jack, and sea bass
(Thune et al., 1993; Magariiios ef al., 1990a).

Oclirobactrum anthropi 1s an oxidase-producing gram-negative bacillus
preferring aqueous environments. [t is an opportunist of low pathogenicity with a
wide and unpredictable antibiotic resistance (Deliere er af., 2000).
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Morganella morganii 1s a gram-negative rod commonly found in the
environment and in the intestinal tracts of humans, mammals, and reptiles as normal
flora.

Vibrio alginolyticus is a facultatively anaerobic, gram-negative bacillus with
a single polar flagellum for mobility. ¥ alginolyticus is implicated in severe vibriosis
of marine aquaculture systems although many strains are avirulent and could be used
as probiotic strains. They can be isolated from Australian native and introduced fish,
molluscs (larva and juvenile), red abalone, south african abalone, scallop larva, eel,
rainbow trout, sea bream, turbot, turtles, sea horse and shrimp (Buller, 2004).

Chryseomonas luteela is a motile aerobic gram-negative rod with yellow-
orange pigment. Yellow and smoeoth colonies are obtained after 48 h of incubation on
heart infusion agar supplemented with 5% horse blood. € [wteola can be
distinguished from most other motile yellow-pigmented nonfermenters by a negative
oxidase reaction and from the enterobacteria by its strict aerobic growth. The normal
habitat of C luteola is unclear, but it is frequently found in water, soil and other damp
environments (Silver et al., 1985, Freney et al., 1988).

Vibrio cholerae is a facultative anaerobic, motile, gram negative curved rod
that belongs to the family Vibrionaceae. Size 1.5 x 3.0 pm (Reidl and Klose, 2002).
V. cholerae normally lives in aguatic environments, Ayu, goldfish, shellfish, attached
to particular types of algae and plankton (Buller, 2004). People acquire the infection
by ingesting water, seafood, or other foods contaminated with the bactena. [n human
volunteer studies, the infectious dose was determined to be fairly high, and varied
depending on the inocula conditions ranging from 105%-10"" CFU/ml (Bennish, 1994).

Serratia sp. 1s an acrobic gram-negative bacillus that grows readily on most
microbiological media producing a white colony. It is capable of growth between 4°C
and 40°C. It produces a pungent musty-potato-like odor (2-methoxy-3-isopropyl-
pyrazine). They can be isolated from water, soil, Atlantic salmon, turbot, bass, trout,
food and plants (Buller, 2004).

Chromobacterium violaceum 1s a gram-negative rod, size 0.6-1.2 x 1.5-6 um
and is isolated from soil and water in tropical and subtropical regions (Duran and
Menck, 2001). It is commonly found in water and soil in tropical climate such as
southeast Asia, south America and the southeast United States (Desjanidins er af .
1999; Murray, 1999).

Acinetobacter bawmannii 1s an acrobic gram-negative bacillus widely
distributed in nature (soil, sewage, and water) and in the hospital environment. [t had
a bacilli shape size 1.0-1.5 x 1.5-2.5 pum in logarithmic phase and coccus in stationary
phase. It is able to survive on both moist and dry surfaces and may be part of the
normal skin flora of humans. [t causes hospital-acquired respiratory, urinary tract,
wound infections, abscesses, and meningitis in debilitated humans. The natural
habitats of the genus of this bacteria are soil and water (Vinogradov ez al., 2003).

Number of bacteria from water sample and stock water

Number of total bacteria in {ry rearing water, larva pond water and stock water
were 5.5 +4.95 x 10°,4.65 + 8.69 x 10° and 2.9 + 1.8 x 10° cfu per ml. respectively.
Bacteria which was found in fry rearing water, larva pond water and stock water were
Aeromonas hydrophila, Plesiomonas shigelloides, Pasteurella sp., Vibrio cholerae
and Chryseamonas luteda.

All of bacteria species were similar with bacteria which were found in fry and
larva of Mekong giant catfish.



Water qualities in Mekong giant catfish hatchery

Water analysis consisting of dissolved oxygen, pH. temperature, alkalinity,
hardness, total ammonia nitrogen and nitrite nitrogen of fry rearing water, larva pond
water and stock water were reported in Table 3. All of water qualitics were in normal

range for aquacuiture.

Table 3 Water quality in Mekong giant catfish culture
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Water | Dissolved pH Temperature | Alkalinity Harduness Total Nitrite
Sample [ Oxygen {(C" (ppm as (ppm as Ammornia | Nitrogen
{mg/1) CaCO;) CaCO,) Nitrogen (ppm)
(ppm)
Fry S2+0.2 (7.88 +0.03[25.13 +0.12 65 +5 90 + 5 0.14 + 0.02 [0.008+0.0073
Larva | 5.3 +02] [7.45 4034|2646 + 069 [41.67 + 246 | 51.67 + 246 | 0.18 +0.07 [0.018 + 0004
Stock | 5.0 + 0.53 [7.75 + 0.25| 26.67 + 0.76 | 76.67 + 5.77 [68.33 + 17.56 | 0.13 +0.03 0.01

Experiment 2 Efficiency and toxicity of formalin, hydrogen peroxide, povidone
iodine and potassium permanganate

Minimum inhibitory concentration assay
From the results, formalin, hydrogen peroxide, povidone iodine and potassium
permanganate were cffective removing all bacteria with MIC 31.25, 15.63-31.25,
3.91-7.81 and 3.91-7.81 ppm, respectively (Table 4).

Table 4 Minimum inhibitory concentration of formalin, hydrogen peroxide, povidone
iodine and potassium permanganate to bacteria in Mekong giant catfish

culture
“Bacteria = _ Minimum inhibitory concentration (M[C}_ {ppm) :
Formalin Hydrogen Povidone Potassium
peroxide iodine pemianganate

Aeromaonas hydrophilu 28 31.25 7.81 3.91
Plesiomonas shigelloides 230 15.63 7181 781
Pasteurella sp. 3125 15.63 5.91 391
Qchrobactrum anthropi 31.25 B 15.63 7.81 7.81
Morganella morganii 31.25 15.63 3.91 7.8 '.
Vibrio cholerae 325 31.25 7.81 391
Vibrio alginolyticus 325 15.63 3.91 3.91
Chryseomonas (uteda 31.25 15.63 391 7.81
Serratia sp 3125 15.63 7.81 1.81 _
Chromobacterium violaceum 31.25 15.63 7.81 781 |
Acinetobacter baumannii 31.25 15.63 3.91 7.81

Median lethal concentration (L.Csg) of the hybrid of P. gigas larva

Acute toxicity of formalin, hydrogen peroxide. povidone iodine and potassium
permanganate to the hybrid of P gigas larva were tested by using static bioassay. The
24-hours LCsg of formalin, hydrogen peroxide, povidone iodine and potassium
permanganate were 85, 44, 16.5, 12 ppm, respectively (Table 5).




Table 5 Median lethal concentration (L.Csp) and slope function of the hybrid of
P gigas larva to formalin, hydrogen peroxide, povidone 1odine and
potassium permanganate

Chemical

LCsp (ppm)

Slope function
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Formahn

85 (76.03-95.03)

137 (1.28-1.47)

Hydrogen peroxide

 44(35.82-54.05)

1.78 (1.47-2.15)

Povidone todine

165 (12.72-20.8)

143 (1.33-1.54)

.

Potassium permanganate

12 (9.58-14.89)

.64 (1.43-1.88)

The results from Table 6 indicated that formalin, hydrogen peroxide and
povidone iodine were recommended for use to control bacteria in Mekong giant
catfish culture because the toxicity were higher than inhibition concentration 1.54-

2.82 times.

Table 6 MIC of formalin, hydrogen peroxide, povidone todine and potassium

ermanganate and LCsg of the hybrid of £. gigas larva Lo these chemicals
& 88

Chemical MIC (ppm) LCso (ppm) LCse/ MIC ‘
Formalin 31.25 85 2.69
 Hydrogen peroxide 15.63 44 2.82
~ Povidone iodine 7.81 16.5 2
Potassium permanganate 7.81 12 1.54 J
Discussions

[n this paper we focus only bacterial diseases and chemical for control them
although in fry and larva, we also found fungi and parasitic infection. Saprolenia sp.,
Aphanomyces sp. and the vesicle producing fungi were the fungi found in fry
(Purivirojkul er al.. 2005). Trichodina sp.1, Trichodina sp.2 and glochidia stage of
Pilshryoconcha exillis compressa were the parasites found in larva (Purivirojkul et

al., 2004).

All of eleven species of bacteria which found in Mckong Giant Catfish fry,

larva, live feed and

water

including Aeromonas hydrophila, Plesiomonas

shigelloides, Pasteurella sp., Ochrobactrum anthropi, Morganella morganii, Vibrio
cholerae, Vibrio alginolyticus, Chryseomonas luteda, Serratia sp., Chromobacterium
violaceum and Acinetobacter baumannii were found in water and soil (Austin and
Adum, 1996; Austin and Allen, 1982; Bennish, 1994; Duran and Menck, 2001;
Jeppesen, 1995; Khardori and FFainstein, 1988; Krovacek et af., 2000; de Mondino ef
al., 1995; Reidl and Klose, 2002; Rutala er af.,1982). When host (fishes, water fleas
and brine shrimps) had a wound or some stress, these pathogens could attach on the
host and distribute in host body by blood circulation system. Supply water can be a
major source of the microbes associated with an aquaculture facility (Douillet and
Pickering, 1999). In the present study, some of the bacterial isolates found in the live
feed and water were not detected in the fish.

Some bacteria were found in this study can be pathogenic in other animals or

human such as Pasteurella sp. which is the principal pathogen in the bovine

respiratory disease complex. a major disease of economic importance in the cattle

industry. ¥

cholerae infection in human normally starts with the oral ingestion of
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food or water contaminated with V' cholerae. But the infectious dose was determined
t0 be fairly high ranging from 10° to 10" colony-forming units (Bennish, 1994).

For control bacteria, formalin, hydrogen peroxide, povidone todine and
potassium permanganate were used in the experiment. The results indicated that all 4
chemicals were safe to use for control bacteria from Mekong giant catfish. Afthough
formalin is the most commonly used disinfectants for prophylaxis in the embryonic
period and the first stage of larval development (Forneris ef af., 2003), but formalin is
toxic to aquatic life at low concentrations, with 96 hr LCso values ranging from | 1o
1000 ppm depending on species (Katz, 1989). Hydrogen peroxide in a treatment
regime similar to that which is available for formalin but it does not deplete oxygen in
the rearing tanks (Montgomery-Brock, 2004).

Conclusion

This study clearly showed the heavy infection rate of fry of Mekong giant
catfish. The most severe problem should be associated with pathogenic Aeromonas
hydrophila (amongst seven bacteria that were found) which was also found in water
supply in hatchery system and in live feed. This could clearly influence the success of
the whole hatchery activity of this valuable species. To improve the hatchery activity
of Mekong giant catfish, sanitation of water supply and live feed is highly
recommended.

To control these pathogens, formalin, hydrogen peroxide, povidone iodine and
potassium permanganate may be used at a treatment level of 31.25, 15.63, 3.91 and
3.91 ppm, respectively for 24 hours static bath.
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