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: This study was aimed at elucidating prevailing physic-chemical properties

of culture media of the fish species, Heteroclarias, as well as the
associated-bacterial population under Laboratory conditions. Adequately

Received: 26 January 2014

Accepted: 28 February 2014 . : replicated fingerling specimens of the species were riged under artificial
conditions in the Laboratory, following recommended vrocedures for fish
Published: 20 March 2014 culture. Physico-chemical analysis of the cultiie media, as well as,

bacteriological studies of swab samples from external surfices of the sk
fins and gills of the fishes, were varried out tollowing standand protocols
The results showed that with the exception of Ammona (range =
0.05£0.01 to 0,5420.01mgA), the physic-chemical properties investigated
namely, pi (mean = 8,5840.01). tempetature (265040 50°C), Dissolved
Oxygen (6:2940.10mgM) and  Biochemical  Oxygen  Deiand
(0.2130.03mgA), did not differ significantly (P>0.05); even with mereasing
age and/or size of the fingeriings. Six bacterial species: S, faecalis, K

- : pneumonea, P. acruginosa, E. coM, B. subulis and 8 mutans, were
encountered on the extermal parts of the fishes However, while three of the
species namely, S, faccalis, K. pneumonea and B. coli, were recovered
from all three body parts of the fishes, the remaining three gpecies were
less distributed. The number of associated-bacterial species was similar for
the fin and pills, and was higher than that of the skin The bacterial load
was significantly highest on the fins (mean = 12 2442 2efg), fllowed
by the gills (9.3142 45efwg) and least on e skin 0,041 49¢ )
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Introduction J ; '

Bacterial infection is'an important economic and limiting factor in intensive fish roduction (Robert, 1989). Microbi
quality of cultur? fish is largely determined by the quality of water in which they were refmd (Burns.( 19;‘31. Bnctv:iail\ l‘;:&:-:::
are more acute in cold than warm water aquaculture, and may be aggravated by unfavorable conditions such as erowding,
malnumE:on and un.stnble water temperature (Fafioye, 2011). Fish depend Cy on water is crucial; hence the source, volume
and quality of phys:oo-‘chmfmal parameters such as dissolved oxygen, tota hardness, pH, alkalinity, carbonate, ammonia are
salient factors to gonmder in n'.{lat_lon to fish health as documented by Fafioye (2011). This observation underscores the
influence of bacterial load and species composition in fish culture water bodies (Liu et al,, 1996). Similarly, fish feeds eiven to
cultured fishes either in ponds or aquaria, have been, reported to have considerable impacts on bacterial load assoofate ! with
the fishes (Buras, 2008; Azad etal, 1997). Also, water of poor physico-chemical quality may have hdverse effects on fish and
fish consumers, thereby, resulting in serious economic and human losses (Amadi, 2009),

Clarias gar.iepinus is widely cultivate\:l. in Africa where it derived its name, the *African Cat Fish' (Ita, 1980). 1t is an
important commercial fish species in :h? I:I‘lgenan fishing industry (Fafioye, 201 1 and enjoys wide-spread acceptability i all
parts c?f the country. However, pn}du:.uwty of the fish species, particular, under artificial culture is grossly below optimum
potential, due to challenges ranging from poor culturing environment and spoilage resulting from microbial infections
(Ayanwale et al., 2009). Though, the relationship between water quality and mictobial biota of cultured-fish ehvironment has
reported (Guo et al., 1998; Zhang and Tang, 1989), there is a dearm of information on how such relationshins influence the
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bacterial load of the fishes reared in such water media, This study was, therefore, carried out to evaluate the composition and
relative abundance of bacterial species associated with Clarias gariepinus, in relation to water quality under laboratory
conditions.

Materials And Methods

Source of Fish Specimens ; St PR P PR
Four weeks old of C. gariepinus fingerlings were obtained from a commercial fish farm in Minna (Long. 6 ?J_ E and

Lat. 9°37 N), Niger state, Nigeria. The fingerlings were transported to Laboratory of the Dcpqrt.mcnt of Biological §c:¢:r1u:s,

Federal University of Technology, Minna, Nigeria, where they acclimatized to laboratory conditions for one week. The fishes

were confirmed to be void of infection prior to the commencement of the investigation (Adewolu et al., 2008).

Experimental Set-up and Laboratory Maintenance of Fish Culture ; .

Nine plastic indoor aquaria tanks (35 liters capacity) were individually ﬁlled_wuh 25 litres of borcho'le water and
stocked with 10 specimens of C. gariepinus fingerlings each. The open end of the aquaria tanks were scr'eencd with net (2mm
mesh size), to prevent the fishes from trashing out (Olufayo, 2009). The fishes were fed to satiation with a commercial diet
(Coppens®), during the hours of 0800 and 1800 daily (Dang Han et al,, 2005). The water in the tanks was changed regularly at
weekly intervals, and the experiment was monitored for physic-chemical properties and bacterial growth, between the months
of June to August, 2011. - ;

Physico-chemical and Bacteriologica! Analyses ' ;

Water samples were collected weekly from the experimental tanks (i.c., just before replacement of culture media), for
the analysis of physico-chemical parameters namely, pH, Ammonia, dissolved oxygen, temperature and biochemical oxygen
demand, using the standard methods of APHA (1992).

For bactcriol_ogidai studies, swabs were taken from different external parts of the body of the fishes (i.e., skin, gills
and fins); and cultured in appropriate media (i.e., Nutrient Agar and SDA for bucteria and fungi species, respectively). The
culturing was done in three replicates, using a 3x4x3 factorial experimental design. The culture media were then incubawd at
30°C for 72 hours. The colonies that appeared on the media were counted and characteiized. Thereafter, gram-staining of the
microbes was carried out to the cellular morphology of the microbes. The isolates were identified further by series of
biochemical tests such as catalase, coagulase, hydrogen sulphide production, indole, methyl red, citrate utilization sud voges
proskauer tests (Olutiola et al., 1991). ' '

Data Analysis . p >

All replicate data collected were processed as mean+SD. Differences in mean values of weekly distribution of the
physic-chemical parameters, as well as, those of bagterial counts among the species or body parts, were compared for
statistical significance using Ch-square tests, at P = 0.05 level of significance.

Results :

Table 1 highlights weekly distributon of physico-chemizal properties of the water media in which the Clarias
gariepinus fingerlings were reared during the study period. Except for Ammonia, which reducea significantly (p<0.05) after
the first week (range = 0.05£0.01 'mg/l in week 4, to 0.5440.01mg/l in week 1), all other parameters analys. 2 varied
insignificantly (P>0.05) within narrow limits while the study lasted. While, mean pH and temperature of the fish-rearing water
were 8.58+0.01 and 26.50+0.50°C, respectively, those of dissolved oxygen and biochemical oxygen demand were 6.29+0.10
and 0.21£0.03mg/l, respectively. . : :

The relative distribution of bacterial microbes in the three parts (i.e., gill, skin and fin) of the fingerlings examined is
presented in Table 2. On the whole, six bacterial species namely, S. faecalis, K. pneumonea, P. aeruginosa, E. coli, B. subtilis
and S. mutans were encountered on the fingerlings. However, only three of the isolated bacterial species (i.c., S. faecalis, K.
pneumonea and E. coli) were found in the three parts of the fingerlings from which swabs were taken. While P. acruginosa was
not isolated from the fins of the fingerlings, B. subtilis was missing from species inhabiting the skin; and S. mutans was only
encountered on the fin, . Bt :

Five of the six bacterial species encountered in the study were found on the gill and fin, while only four species
inhabited the skin. Except for B. subtilis, the ‘densities of the bacterial species were not significantly (P>0.05) different
between the gill and skin; but such densities were significantly (P<0.05) higher in the fin than the other two sites of bacterial
swab sampling though, P. aeruginosa was not encountered on the fins, Aggregate-wise, bacterial load was significantly highest
on the fins (mean = 12.2442.21cfu/g), followed by the gills (mean = 9.31+2.45cfu/g) and least on the skin (6.0441.49cfu/g).
The results of the aggregate relative abundance of the bacterial species show that the densities of P. aeruginosa, B. subtilis and
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S. mutans (range = 2.40+0.00 t0 3.98+0.46cfu/g), were significantly lower than those of the remaining three species namely, S.
faecalis, K. pneumonea and E. coli (range = 5.3640.60 to 6.82+0.48cfu/g).

Discussion

The results of physico-chemical analysis of : \
indicated that with the exception of Ammonia, all the parameters m_v::isn g_t
This finding indicates that the physico-chemical properties that varied wi | : : S g
and age of tghe fingerlings. Stuc;)ic: have shown th[;t the intensity or concentration of the ph}’Fj‘c““fhcmlcal gagamclt.r_b 1::,::':;1?
namely, pH, Temperature, Dissolved Oxygen and Biochemical Oxygen Dema_nd. are mainly influenced by cn"’”‘l’_ wap
factors such as photosyntheti¢ activities, mineral nutrient concentrations, t;daph!c f_aCIOTS, degree of exl::_sgre lohsrul"l llhgis ,0 i
(Ayanwale et al., 2009; Fafioye, 2011); factors that are clearly not_opcranor'ml in indoor laboratqry _slu ies sucl hdh : .'s:
However, it is not clear why the concentration of Ammonia in fish-rearing water redt{ced ﬁ'g“‘ﬁca"‘.ly with weeks, a
ordinarily, fishes excrete increasing 'amounts of nitrogenous wastes (mainly Ammonia) with growing age and _S::z:;
Interestingly, mean weekly values of the physico-chemical parameters inw?sngated either fall within the range recommond(.d
for optimum fish growth, or were out-rightly much better. For example, while pI:l range of 6.50 — 9.00 has been rccomrru-in e
(Bryan, 2004), mean pH obtained in this study was 8.58+0.01, while the obtained dissolved oxygen of 6.29:0.10mb! was
much better than the recommended 5.00mg/l (Svobodova et al., 1993). The mean water :empcralure'of 26.505:9.5() C t)b..:ur:ncd
in this laboratory-based study was, however, close to the upper optimum limits of 27.00°C. The Mean Ammonia concentration
of 0.21£0.20mg/l and Biochemical oxygen demand of 0.21+£0,03, however, were incre.asmgly favourable for good fish growth
performance when compared with the recommended ranges of 0.01 - 1.55mg/l (Kohinoor et al., 2001) and 1.00 - 5.00 mg/|
(CIESE, 2009), respectively. . : 3 : i

The relatively favourable physico-chemical conditions of the fish rearing-water uqder laboratory cn"dltu?ns, as
obtained in this study thus, indicates that the fingerlings may attain better growth performance than those grown outside the
controlled conditions of the laboratory. However, such clement water quality conditions may also promote the proliferation of
microbial biota thus, pre-disposing the fingerlings to infestation. Another finding of this study which indicate that the
fingerlings could have performed better under the laboratory conditions, is the temporal decrease in th'concentrations of
Ammonia recorded, which otherwise is a mitigating factor in the wild. High concentration of un-ionized Ammonia is kacwn to
cause serious physiological deficiencies in fishes (Fang et al., 1993; Fafioye, 2011).

Six bacterial species were isolated from the fingerlings including, those that are pathogenic and of faecal origin. This
finding agrees with those of Liu et al. (1992a) and Fafioye (2011) who encountered similar bacterial species in {ish ponds.
Pelezar (1993) attributed the occurrence of some of these bacterial species, especially, E. Zoli and S. faecalis, in fish ponds to
faecal contamination. The isolation of pathogenic bacterial species, such as K. pneumonea, B. subtilis and S. mutans, is
worrisome despite the relatively high level of hygiene maintained in the laboratory during the rearing of the Heteroclarias
fingerlings. These bacterial species have been incriminated in acute septicemia asymptomatic latent infections and high
mortalities in fishes (Banjo et al., 2004). The fingerlings examined in this study were maintained under hygienic laboratory
conditions but, yet, they ha{bdured faecal-based bacteria. Such bacteria probably could have come from the fish feed and tells
a lot on the sources of raw material for fish feed production and/or level of hygiene surrounding feed preparation. Therefore,
the isolation of pathogenic faecal-prone bacteria from.the fingerlings in this study suggest that fish supply from commercial
and subsistence farms, where feeds similar to that used in this study are used, may be infested with such potentially harmful
bacteria and thus, pose serious threat to public health in areas where the fishes are consumed.

More bacterial species wer_e,cnc?t_!ntered on the gills and fins than the skin. This may be due to'increased vulnerability
of the former fish'body parts to microbial atack than the latter. Also, the gills and fins, being organs that create and wafls
through water currents, are likely to come more frequently and intensely in contact with the water borne bacteria. According to
Sun and He (1997), the external b?dy surface is a major source of nutrients for aquatic microbes.

the water in which the Clarias gariepinus ﬁngerling‘s were cultured
ated were not significantly different in all the weeks.
hin narrow limits were not affected by the activities

Conclusion ) : : :
Age and/or body size of Heteroclarias fingerlings had no significant effect on critical physic-chemi 4
culture media; and their concentrations were effectively within ranges reported for good fish ge:firmance.l CEaL::O 3:;::: sll?ef
relatively hygm!lc Laboralory,.el.lylronmem, the Heteroclarias fingerlings were still at risk of microbial (including pathogenic
species) infestation. Not surprisingly, the fish organs swabbed for bacteriological analysis were differentially vulnersble to
bacterial infestation. The findings of this study should provide ‘baseline information for improving productivity of
Heteroclarias fish specics in particular, as well as, suggest primary fish organs to be targeted for microbial deterioration
infection by fish consumers. ) ¥ 2

120




App. Sci. Report. 5 (3), 2014: 118-121

ater culture medin of fnhoratory-reared _Clorias gariepinus fingerlings
Weokly Variation

Table 1, Physico-chemical parameters of the w

Parameters A 9 3 4 T L RO (DA e
'3 o ' T ST000 0.59%097" 740.11° 8.5840.01

pH 8.58:0,10° §,5840.09 8.5940.97 8.5 .

Temperature (°C) 26.0040.30° 27,00:40,20" 26,0040.20* 27,0040.00 (2](, ?930130

Ammonia (mg/l) 0.54+0.01° 0,180,223 o‘(}mo,m: 0.05£0.01 ] 6%9;1'10

Dissolved Oxygen (mg/l) 6,3840.92" 6.2540.71" 6.1340,83 6.384 0.74 i ;

l\iact\{micnl Oxygen Demand 0.1740.80" 0.2140,80" 0.2140,09" 0.26+0,5345" 0.21£0.03

(g 1740,

"Values followed by same superscript alphabets, in a row, are not sigmﬁcun}ly different at P = 0.05.

Table 2. Relative densities (x10* efu/g) of bacterial species encountered on external parts of Clarias garicpinus fingerlings, reared under

laboratory conditions "

Isolated Dacterinl Species Gl Skin Fin : gRregate

S, faccalis 1.88:£0.52" 1 ,08£0,08" ° 2‘40&0.00: 5,360,600
K. pneumonia 1.8740.42" 1.60£0.6° . 2.52£0.64 5.9941.66,
P. aeruginosa 1.88+0.52" 1.16+0.01* 0.0040.08* 3,0440,53,
E. coli 1.8440.10 2,2040,00° 2,7840.38° 6,82+0,48,
B. subtilis : 1.8440.20" 0.0040.00" 1|4¢o.zel:- 7 3,9840.46,
$. mutans 0.00£0,00°  * 0.00+0.00" - 24040.00 g;g;gf{l).s
Aggregate 0314245 6.0441.49" | 12244221° s

"Values followed by same superseript alphabets, in a row, are not signilignmly different at P = 0.05.
**Values followed by same subscript alphabets, in the column, are not significantly different at P = 0.05.
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