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COMUNICACIONES 

Bacteria of cultured mudfish Clarias anguillaris 
(Pisces: Clariidlae) in a tropical hatchery 

ES. Ogbondeminu 
National Institute for Freshwater, Fisheries Research, P.M.B. 6006, New Bussa, Nigeria. 

(Rec. 25-V-1992. Acep. 26-X-1992) 

Resumen: Se examinó la relación entre microflora bacteriana y dieta del pez G/arias anguillaris en la cuenca del 
Lago Cainyi, Nigeria, Africa. La microflora se examinó en agua, alimento. huevos e intestinos y el pez se mantuvo en 

condiciones de cultivo intensivo. Psew:J.omonas y Aeromonas fueron los géneros dominantes en agua, huevos y juveni­
les. Pseudomonas predominó en el intestino de peces de diez días de edad y Aeromonas en intestinos de 30-60 días. 
La microflora de los individuos en crecimiento parece ser una función de la encontrada en huevos, agua y alimento. 
La dieta artifical usada para los adultos es rica en bacterias de tipo Gram positivo. No hubo correlación notable entre 
la microflora del alimento artificial y la de intestinos de 30 y 60 días. 
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Most studies of the microflora associated 
with aquaculture have dealt with microbial 
ecology, fish nutritíon, fish desease and public 
hea1th. 

Modern aquacultural practices are new in 
Nigeria (Africa). Therefore published informa­
tion on bacteria} microflora associated with 
cultured fish is scarce. In intensíve rearing sys­
tems mass production of fish eggs and larvae 
can be affected by low egg quality and morta­
lit Y of fry due to microbial infections and poor 
water conditions. The microflora of fish (:ggs 
and fry may be important for the establishment 
of the intestinal flora of adult fish and for the 
health of cultured fish. 

The present study reports on the bacterial 
flora associated with eggs, food, associated wa­
ter and intestines of mudfish (elaria anguilla­
ris) cultured in a hatchery located within the 
Kainji Lake Basin, Nigeria. 

The investigation was carried out in a hatch­
ery unit previously described by Madu e t  al. 
(1988). Fertilized eggs were collected from 
vinyl nests placed at the tank bottom two days 

after hormone-induced breeders spawned. The 
eggs were washed with autoclaved 0.1 % pep­
tone water, weighed to 0.1 % and homogenized 
in 9.9 mI of sterile phospbate buffer saline so­
lulion, pH 7.4. Serial 1 mI of each homogenate 
was done with autoclaved 0.1 % peptone water, 
and 0.1 mI aliquots of appropriate dilutions we­
re used for bacteriological analyses. Samples of 
fish fry were collected at 10, 30 and 60 days af­
ter egg hatching, washed with 70 % ethanol be­
fore teasing out the intestinal contens with a 
sterile surgical scarpel; tbe pooled sample was 
weighed to 0.1 g, homogenized and the suspen­
sion treated as previosly described for the eggs. 
A mixed culture of zooplankton comprised 
principally of copepods and rotiférs was grown 
in a concrete outdoor tank treated with animal 
manure. A sample of the zooplankton was col­
lected with a 63 11m mesh net ínto a sterile pe­
tri-dish, and 0.2 g of thé sample weighed into 
9.8 mI of 0.1 % peptone water, homogenized 
and the resultant suspension diluted appropria­
tely. Aliquots (0.1 mI) of the suspension were 
used for bacteriological analyses. Samples of 



a. 

b. 

c. 

TABLE 1 

IsolalÍon frequencies (per cent) for bacterial ¡solates from samples of cggs, intestinal tracts al different ages (days), water and diets of C. anguillaris 

Fishes at different ages (days) 

Eggs (Water)a lOdays (Water) 30 days 

n =80 n=62 n= 105 n =82 n = 110 

Pseudomonas 37.5 (25.0) 15.0 (20.0) 25.5 

Aeromonas 27.5 (26.0) 23.0 (25.0) 32.5 

Enlerobacler O ( 7.5) 1.0 ( 2.0) 5.0 

Cilrobacter O (12.5) 2.0 ( 2.0) 4.0 

Esscherichia O ( O ) O ( O ) O 

Klebsiella O ( O ) O ( 2.0) O 

Protens O ( 2.0) O ( O ) O 

Acinelobacler 12.5 (10.5) 16.0 (10.0) 18.0 

Flavobaclerium 10.5 (12.5) 14.0 (10.0) 10.0 

Bacillus O ( O ) O ( 2.5) O 

Gram positive cocci 6 ( O ) O ( O ) 1.0 

Not identified 6 ( 4 ) 19 (26.5) 4.0 

Aswciated water 

5% Vibrio sp. isolated 

Viability test on roulÍnc sub-culture 

(Water) 60 days 

n=72 n=95 

(18.5) 23.2 

(30.0) 31.6 

(21.0) 9.5 

( 2.0) O 

( 1.0) O 

(10.5) 3.2 

( 2.5) O 
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( O ) 9.4 

( 2.5) O 

( 5.0) O 
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( 2.3) 

( 2.3) 

( 4.6) . . . 

( 1.2) 
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Artemia salina nauplii grown in 3 % saline so­
lution were treated as previously described for 
zooplankton. Artificial food (mainly fish meal 
with a 30 % crude proteín content) was acmi­
nistered daily ad libitium to the growing fish 
from three weeks after hatching. One gram of 
this food was weighed into 9.0 mI of sterile 0.1 
% peptone water and homogenized. The homo­
genate was serially diluted, and appropriate di­
lutions were used for bacteriological analyses. 

The bacterial microflora of fue aerated culture 
tank water samples was also determined. The 
bacteriological qualitative prof11e of the tank wa­
ter, fish eggs, fry intestine and diets were asses­
sed with the following media: Trypticse soy a.gar, 
macConkey agar, 5 % sheep blood agar, thiosulp­
hate citrate bili sucrose agar, brain heart infu ,ion 
and triple sugar iron agars. The inocuIated pI ates 
were incubated at 28 ± 1 oC for 48-72 hour:;. A 
random selection of representative colonies from 
the various samples were streaked into fresh agar 
plates to ensure purity. Then, pure cultures were 
identified according to the procedures of Coivan 
(1974), Mac Faddin (1980), and Kreig and Host 
(1984). 

The results are summarized in Table l. 
Pseudomonas, Aeromonas, Acinetobac/er, 

Flavobacterium and Gram positive cocci VIere 
isolated from the eggs. In lO-day oId Jish 
Pseudomonas was predominant, while both 
Pseudomonas and Aeromonas dominated in the 
associated culture tank water. No gram positive 
organism was isolated from culture water du­
ring the period between egg fertilization and 10 
days of fish development. Predominant bacte­
rial groups isolated from the eggs were repre­
sented in the lO-day oId fish intestine. After 30 
days of hatching Klebsiella and Escherichia 
were not isolated from the intestinal tract of 
fish fed with the a rtificial diet,  while 
Aer omonas and Pseudomonas were predcmi­
nant. The culture water of the 30-day oId fish 
contained these bacterial groups and sorne 
members of the Enterobacteriaceae which in­
elude Enterobacter, Citrobacter and K/ebsiélla. 
A similar trend appears to occur in fish and wa­
ter an me 60-day stage. There was a persistence 
of the predominant bacterial groups in the in­
testine from 10 to 60 days with minor varia­
tions in the species composition. The pereent 
isolation frequencies of Aeromonas in both 30 
day and 60 day oId fish were not significantly 
different (Student's t test, P>0.05). This ma)' in-

dicate the stability of the bacterial strain in the 
intestine of the growing fish within this periodo 
No members of the Enterobacteriaceae were 
isolated from the Artemia diet but were isolated 
from the zooplankton and the artificial food. 

The most predominant identifiable bacterial 
groups from C. anguillaris eggs were 
Pseudomonas, Aeromonas, Flavobacterium and 
Acinotobacter. This finding is similar to the ob­
servations of Sugita et al. (1988) on goIdfish 
(Casassius auratus) eggs and to those by 
Yoshimizu et al. (1980) on eggs of Oncorychus 
masou and O. keta. On the surfaces of both cod 
and halibut eggs, Pseudomonas, Alteromonas, 
Aeromonas and Flavobacterium were predomi­
nant (Hansen and Olafsen 1989). It is likely 
that these groups of bacteria are indigenous to 
the surface of freshwater and marine fish eggs. 

The prevalence of Pseudomonas,  
Aeromonas, Acinetobacter and Flavobacterium 
and few iso lates of Citrobacter and E nte­
robacter in the fish intestine 10-day after hat­
ching may be due to input of bacterial cells 
from the natural diets fed to the growing fish. 
From the results of the present study, it appears 
that the intestinal microflora of cultured fish 
could originate from their food and culture en­
vironment as well as from the egg. The micro­
flora established thanks to favourable ecologi­
cal conditions in the post larval intestine. 1t 
could further be hypothesized that the normal 
intestinal microflora of adult Clarias may be 
established in the fish within a 60-day post-hat­
ching periodo The occurrence of sorne members 
of Enterobacteriaceae in the culture indicates 
contamination. Therefore, the hatchery opera­
tors should be particularly careful regarding 
sanitation of water and foad provided to the 
fish at early stages of �evelopment. 

The successful maintenance of fishes emplo­
ying the gnotobiotic technique has been repor­
ted (Battalora et al. 1985). This method may gi­
ve a better understanding of the microflora of 
cultured fish in the tropics. 
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