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Abstract: The predominant bacterial genera present in the fish tank water of a sustainable tilapia
fish farm system were found to be Vibrio (39.7-69%), Aeromonas (16-21.6%), Pseudomanas
(1.8-2.0%), and Shewanella (4.0-9.9%). Each of the 69 Vibrio isolates obtained on March 5,
2003 from tilapia fish tank water was subjected to RAPD-PCR analysis separately with three
decamer primers PB1, PB4 and HLWL74. Based on the analysis of band patterns, the 69 Vi-
brio isolates yielded 32 RAPD types with primer PB4, 40 with primer PB1, and 38 with primer
HLWL74 respectively. There were 67 composite RAPD profiles derived from the 69 Vibrio
isolates. A total of 9 genomic Vibrio clusters were identified. These results indicated that a
considerable genomic heterogeneity existed among the Vibrio isolates and that no one clone
exerted numerical dominance among these Vibrio isolates.
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Introduction

Previous reported studies have indicated
that the intestinal microflora of fish reared in
fresh water or seawater were composed of just
one or only a few principal bacterial species.
Trust et al. (1978) demonstrated the Aeromo-
nas hydrophila complex to be the predominant
bacteria in the intestine of fresh water sal-
monids. Yoshimizu et al. (1976) reported that
Aeromonas and Enterobacteriaceae were the
principal genera in the intestinal microflora of
fresh water salmonids while Vibrio was found
to be the major genus in the intestine of sea-
water salmonids. Sakata et al. (1984) found
Vibrio, Aeromonas and Pseudomonas to be the
dominant genera in the intestine of tilapia
reared in fresh water. It may be inferred that
the intestinal flora will greatly influence the
bacterial flora of the fish tank water of farm
raised fish.

In the present study, we determined the
predominant bacterial genera in samples from
an inland fresh water tilapia farm located in
Ambherst, Massachusetts, U.S.A. This tilapia
farm has certain unique features including ni-
trifying tanks housing sand particles coated
with nitrifying bacteria (Nitrosomonas europa
and Nitrobacter winogradskyi) for conversion
of ammonia sequentially to nitrite and then to
nitrate. The resulting nitrate is then consumed
by hydroponically grown basil plants. This
allows the fish tank water to be constantly re-
circulated with a loss of no more than about
2% of the total tank water daily (Fig. 1).

The bacterial isolates were derived from
various locations of this tilapia fish farm and
identified on the basis of a number of bio-
chemical tests derived mainly from the identi-
fication scheme of Shewan et al. (1960a,b). In
addition, the isolates of Vibrio obtained from
tilapia fish tank water on March 5, 2003 were
characterized with respect to RAPD analysis.

Materials and Methods
Sources of bacterial isolates

All samples for bacterial analysis were
obtained and processed in 2003. Samples of
tilapia fish tank water (about 75 ml) derived
from 180,000 gallons in a 250,000 gallon tank
maintained at 30°C were collected in sterile
100 ml milk dilution bottles. All commercial
culture media were Difco. Within 1 hr after
collection the samples were decimally diluted
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in Tryptic Soy Broth (TSB) and 0.1 ml of each
dilution surface smeared in triplicate onto
Tryptic Soy Agar plates containing a total of
1.0% glucose (TSA™) for determination of total
aerobic CFU. Plates were incubated at 32°C for
24 hr. One hundred colonies were picked at
random and purified by successive streaking
onto TSA plates. Pure isolated colonies were
then picked and transferred to TSA slants for
incubation and refrigerated storage.
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Fig. 1. Flow diagram of water circulation in
the tilapia fish farm. (1) tilapia fish
tank (180,000 gallons) center drain,
(2) clarifyer (solids removal, 70
microns or less passes through), (3)
CO; stripping, (removal of CO, from
tilapia fish farm area via a fan and
duct), (4) 4,000 GPM water pump,
(5) wvertical nitrifying sand biofilter
(9 ft. diam x 15 ft. deep, filled with 8
ft of settled sand). From the biofilter
90% of water returns to fish tank
and 10% of water goes to basil
crops), (6) 30,000 ft* hydroponic
basil crops area ( water returns back
to clarifier to remove leaves and
roots. Spatially the hydroponics area
is on a deck directly over the top of
the fish tank and filter area.

Sand particles suspended in water from the
nitrifying tank were collected in a 400 ml
sterile beaker, covered with sterile aluminum
foil, and then transported to the laboratory.
The entire beaker of sand was poured onto
sterile filter paper in a sterile Buchner funnel
and then washed twice with 100 ml of sterile
TSB to remove unattached bacteria using a
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vacuum filtration system. Wet sand (15.0 g)
was then blended with 100 ml of TSB for
1 min to detach bacterial cells from the sand
particles. Decimal dilutions were then pre-
pared and plated as above.

Basil roots (50 g) were blended with 250
ml of TSB for 30 sec. Decimal dilutions were
prepared with TSB and then cultured for CFU
as described above.

Physiological-biochemical
Characterization and identification of
the isolates

Observation of cell morphology and
motility were done under dark phase-contrast
microscopy and with motility test agar respec-
tively (Rosen and Levin, 1970). DNase pro-
duction was determined with the use of DNase
test agar and Gram stains were performed with
fresh cells on TSA slants incubated for 24 hr at
32°C (Sadovski and Levin, 1969). Cytochrome
oxidase, catalase, gelatinase caseinase, and gas
production from glucose were performed ac-
cording to the procedures previously described
(Kovacs, 1956; Baumann et al, 1971; Simidu,
1990; Smibert et al 1994).

Acid production from fermentation of glu-
cose was assessed using the medium of Hugh
and Leifson (1953) under both aerobic and
anaerobic conditions (tubes overlayed with
mineral oil). The cultures were examined for
turbidity and color changes after 3 days of in-
cubation at 32°C. Sensitivity to the vibriostatic
agent O/129 (2,4-diamino-6, 7-diisopro-
pylpteridine, Sigma, cat. no. 1511) was tested
on inoculated smear plates of TSA using the
disc diffusion method. 50 pl of filter sterilized
0/129 (150 mg/50 ml) in deionized water were
applied to 14 mm diameter filter paper discs
which were than placed onto the center of the
plates followed by incubation at 32°C for 24hr.

PCR-RAPD analysis of Vibrio isolates

All of the 69 Vibrio isolates obtained from
the tilapia fish tank water on March 5, 2003
were subjected to PCR-RAPD analysis. Each
Vibrio isolate was inoculated into a tube (16 x
150 mm) containing 5 ml of TSB and incu-
bated overnight at 32°C with rotary agitation
(200 rpm) to the stationary growth phase. 1.5
ml of the broth culture was centrifuged at
12,000 rpm in a microcentrifuge for 5 min and
the supernatant discarded. The pellet was
washed once first with sterile 0.85% NaCl so-

lution (w/v) and then twice with 1 ml of sterile
dH,O. The pellet was then suspended and the
cell density was subsequently adjusted to an
absorbance of 1.6 at 600nm with an
appropriate amount of sterile milli-Q H,O
(around 250-300 pl). This suspension was used
directly as the source of template DNA for
PCR-RAPD or kept frozen at -20°C until used.

Three 10-bp oligonucleotide  primers
(synthesized by Sigma/Genesis, the Wood-
lands, TX, USA) were used independently
with each Vibrio isolate for PCR-RAPD. The
primers selected for RAPD typing of the
Vibrio isolates had the following sequences
respectively: PB4 5’-AAGGATCAGC, PB1
5’-GGAACTGCTA (Mazurier et al. 1992),
and HLWL74 5-ACGTATCTGC (Farber et
al. 1994).

For the amplification procedure, each
50.0 ul PCR-RAPD reaction mixture contained
the following reagents: 5.0 ul of 10x reaction
buffer (containing 15 mM MgCl,) (Qiagen),
33.75 ml of sterile Milli-Q H,O, 2.0 pl of
25 mM MgCl, (Qiagen), 2.0 pl of a solution
containing each of the 4 deoxynucleoside
triphosphates (Takara Shuzo, Fisher Scientific,
cat. no. TAK4030) at a concentration of 2.5
mM, 20 pul of 10 mM  primer
(Sigma/Genesis), 1.25 U (0.25 pl) of Tag DNA
polymerase (Qiagen, Fisher Scientific, cat. no.
201203), and 5 ul of Vibrio cell suspension
(Agoo = 1.6). Sterile 0.5 ml PCR tubes were
used for PCR reactions. The reaction
mixtures were cycled through the following
temperature profile: one cycle consisting of
94°C for 4 min, 35°C for 2 min and 72°C for 2
min followed by 43 cycles consisting of 94°C
for 1 min, 35°C for 2 min and 72°C for 2 min;
and a final cycle consisting of 94°C for 1 min,
35°C for 2 min and 72°C for 10 min. All ampli-
fications were performed in a DNA
thermocycler (Techgene Ltd., Cambridge,
UK).

The PCR-RAPD products (13 ml) were
added to agarose wells and electrophoresed by
using a Fisher Biotech Electrophoresis Hori-
zontal Gel System FB MSU-1 (Fisher Scien-
tific, Pittsburgh, PA) at 70 V for 1.5 hr on a
1.6% agarose gel (Agarose DNA Grade, Fisher
Biotech; Fisher Scientific) with TBE electro-
phoreses running buffer (89 mM Tris-Base, 89
mM boric acid, 2 mM EDTA, pH8.4). The gels
were stained with ethidium bromide solution (1
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mg/ml) for 30 min. Electrophoresis banding
patterns of PCR-RAPD products were
visualized under a UV transilluminator and
photographed with a Canon PowerShot G3
digital camera (Japan) with orange filter. A
DNA marker ranging from 50-bp to 2000-bp
(Sigma, cat. no. P9577) was included on each
gel as a molecular weight standard. PCR-
RAPD was performed at least twice for each
Vibrio isolate to confirm reproducibility of the
results. The numerical index of the discrimi-
natory ability of the RAPD typing method was
calculated according to the equation described
previously by Hunter (1988).

Computer analysis of RAPD profiles for
Vibrio isolates

All of the PCR-RAPD gel photographs
were downloaded directly from the digital
camera to a Macintosh iMac computer with
Canon Utilities ImageBrowser program (ver-
sion 2.7). The images were processed after
calibration and adjustment of the background
with Photoshop Elements 2.0. The presence or
absence of bands on the gel photographs for
each RAPD profile was transcribed and re-
corded into computer-readable binary scores (1
and O respectively). The levels of similarities
between RAPD profiles were calculated by
using the Phylip phylogeny inference package
(Version 3.6b; Joseph Felsenstein, Department
of Genome Sciences University of Washing-
ton, Seattle, USA). Data were clustered with
the unweighted pair group method using the
arithmetic averaging (UPGMA) algorithm
(Neighbor-Joining/lUPGMA method version
3.6a3).

Results and Discussion
Viable aerobic counts

The viable aerobic counts of bacteria in the
tilapia fish tank water were determined on
March 5, July 9, September 9, and October 8
respectively from the same fish tank. The
viable counts of aerobic bacteria in the water
of the fish tank increased with time from 2.0 x
10* to 8.9 x 10* over the course of 7 months
(Table 1). This was presumably due to the
increase in fish size and daily fecal mass over
this time period. The sand particles in the
nitrifying tank yielded a notably higher bacte-
rial count compared to the water in the sand
tank by 3 orders of magnitude (Table 1). This
is most likely due to the biofilm formed as a
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coating around the surface of the sand
particles. The viable aerobic count on the basil
roots was also higher (Table 1) by 2 orders of
magnitude compared to the fish tank water,
most likely reflecting an enhanced nutritional
environment afforded by the root surface and
resulting colonization.

Predominant genera of the aerobic
microflora of the tilapia farm

The predominant bacterial genera present
at different locations of the tilapia fish farm
are shown in Table 2. Vibrio, Aeromonas,
Pseudomonas, and Shewanella were identified
as the predominant genera in the samples
tested with some isolates designated unknown.
These results are similar to those of Sakata et
al. (1984) who found that Vibrio, Aeromonas,
and Pseudomonas were the dominant flora in
the intestine of tilapia reared in fresh water.
The percentage of Vibrio in the fish tank water
was higher on March 5 and October 8 than that
of Aeromonas, Pseudomonas, and Shewanella.
The sand particles from the nitrifying tank,
however, yielded a predominance of Pseudo-
monas (60.9%) with only 15.6% Vibrio, 5.2%
Aeromonas, 0.9% Shewanella and 17.4%
unknown. The basil roots were found to har-
bor 29% Aeromonas, 19.6% Vibrio, 17.8%
Pseudomonas and 0% Shewanella.
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Table 1. Viable aerobic bacterial counts from tilapia fish farm.

Sampling date Sampling origin Viable aerobic counts (CFU / ml)

March 5, 2003 Fish tank water 2.0 510°*
July 9, 2003 Fish tank water 2.1510°
Sand water 1.8510*

Sand particles from nitrifying tank 1.3510"®

September 9, 2003 Fish tank water 5.8 510"
September 9, 2003 Basil root 2.2 510"
October 8, 2003 Fish tank water 8.9 510"

4 CFU/g of wet sand.

® CFU/qg of fresh basil root.

Table 2. Genus designations of bacterial isolates from tilapia fish farm.

Number of Genus composition (%)
Sampling Sampling colonies picked
Date location at random Vibrio Aeromonas Pseudomonas Shewanella Unknown

March 5 Fish tank water 100 69.0 16.0 2.0 4.0 9.0

July 9 Sand particles from 115 15.6 5.2 60.9 0.9 17.4

nitrifying tank

Sept. 9 Basil roots 107 19.6 29.0 17.8 0 33.6
Oct. 8 Fish tank water 111 39.7 21.6 1.8 9.9 27.0
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Metabolic reactions of 100 isolates from
March 5, 2003

The metabolic results for the 100 randomly
picked isolates from March 5 are given in
Table 3. All 100 isolates were Gram-negative.
Most of the isolates were motile, DNase posi-
tive, catalase positive, and cytochrome oxidase
positive. Sensitivity to O/129, acid production
in the Hugh-Leifson sealed tubes, and glucose
fermentative without gas production were used
as the major criteria for identification of
vibrios. Isolates that were resistant to O/129,
produced acid in the Hugh-Leifson sealed
tubes, and fermented glucose with gas produc-
tion were designated aeromonads. Obligately
aerobic organisms resistant to 0/129, and that
attacked glucose without gas production were
designated pseudomonads. Very few of the
Vibrio isolates were found to hydrolyze casein
or gelatin. However, more than half of the
Aeromonas and  Pseudomonas isolates
hydrolyzed casein and gelatin, as did all of the
Shewanella isolates. Identification of She-
wanella isolates was based on production of
salmon  pigment, cytochrome  oxidase,
protease, DNase, and H,S.

RAPD analysis for Vibrio isolates

All of the 69 Vibrio isolates obtained from
the tilapia fish tank water on March 5 were
subjected to PCR-RAPD analysis with the

three primers PB4, PB1, and HLWL74 inde-
pendently. The PCR-RAPD assays were re-
peated at least twice for all 69 Vibrio isolates
and the RAPD profiles were found to be highly
reproducible. Diagrams of the RAPD banding
profiles obtained with each of the three primers
are given in Figure 2A, B, and C. The RAPD
profiles obtained were considered to be
different when there was a difference of one or
more bands between each isolate. Most
banding patterns included 3-8 distinct bands
with primer PB4 (Fig. 2A), 2-5 distinct bands
with primer PB1 (Fig. 2B), and 3-7 distinct
bands with primer HLWL74 (Fig. 2C). Most
of the 69 Vibrio isolates had a band of about
1000-bp with primer PB4 (Fig. 2a). Primer
PB4 resulted in 32 RAPD profiles derived
from the 69 Vibrio isolates, with profile 32
failing to exhibit any bands (Fig. 2A). Primer
PB1 yielded 40 banding profiles derived from
all 69 Vibrio isolates (Fig. 2B) with profile 11
failing to exhibit any bands, and primer
HLWL74 yielded 38 profiles (Fig. 2C) with
profile 2 failing to yield any bands.

Each RAPD type profile was assigned an
arbitrary number (Fig. 2A, B, and C, Table 4).
From the 69 Vibrio isolates examined the re-
sulting 32, 40, and 38 RAPD profiles obtained
with primers PB4, PB1, and HLWL74 respec-
tively yielded 67 different composite profiles
(Table 4).

Table 3. Generic distribution and major characteristics of 100 isolated cultures from tilapia fish tank
water of March 5, 2003.

Percentage of positive isolates

Characters Vibrio®  Aeromonas® Pseudomonas®  Shewanella® Unknown?
Catalase 100 100 72 100 100
Oxidase 100 63 100 100 100
Motility 82 90 71 100 66
Caseinase 7 56 71 100 22
Gelatinase 3 62 71 100 20
Dnase 99 70 86 100 78
H,S 3 44 50 100 56
Salmon pigment 0 0 0 100 0
Hugh Leifson (aerobic) " 100 100 0 100 100
Hugh Leifson (anaerobic)® 100 100 0 0 100
0/129 sensitivity 100 0 0 0 33
Gas from glucose 0 100 0 0 89

& Numbers of isolates tested: 69 Vibrio, 16 Aeromonas, 2 Pseudomonas, 4 Shewanella , and 9 unknown

cultures.
b Acid production from glucose.

188



Lu and Levin, 2(2): 183-195 (2008)

M 1 2 3 45 6 7 8 910 11 1213 1415 1617 18 19 2021 22 2324 2526 27 28 29 30 3132

- T _ - - - =-__ - ~
1500 —_ e o - L e eme—— ™ -
L0y e ——— ——— T =T ———=——=== ==__
L _ _ - = =_
Wy T = = - —_— _ _ .
150 o
50 g
M1 2345 67 8 9 1011 12131415 1617181920212223 2425262728 2930 3132333435 3637383940
200, - -
1509, - - _
1009 __ - - = — -
T = — - T TTT TTTT T TT e —— -
500 _ e - —_——— - - - ——__
. - - _ — _ e : - _
150 o o -

50

189



C

M 1 2

2000
FL

190

Lu and Levin, 2(2): 183-195 (2008)

345678 9101112131415 16 17 181920 21 222324252627282930313233343536 3738

Diagrams of RAPD patterns obtained with primers PB4, PB1, and HLWL74. (A) all 32
RAPD banding patterns obtained with primer PB4 for 69 Vibrio isolates. Lane M, DNA
molecular standard (values are given in base pairs on the left); lane 1 to lane 32, Vibrio
isolates 33, 41, 22, 40, 39, 99, 83, 72, 79, 90, 51, 24, 6, 8, 19, 21, 25, 30, 31, 35, 37, 58, 90,
53, 97, 67, 55, 77, 84, 92, 86, 29 respectively. (B) all 40 RAPD banding patterns obtained
with primer PB1 for 69 Vibrio isolates. Lane M, DNA molecular standard (values given in
number base pairs on the left); lane 1 to lane 40, Vibrio isolates 78, 33, 58, 6, 72, 62, 37, 60,
51, 52, 86, 82, 40, 41, 56, 70, 24, 100, 25, 30, 43, 42, 44, 49, 29, 31, 3, 35, 75, 88, 90, 91, 8,
9, 11, 12, 18, 19, 21, 27 respectively. (C) all 38 RAPD banding patterns obtained with
primer HLWL74 for 69 Vibrio isolates. Lane M, DNA molecular standard (values were
given in base pairs on the left); lane 1 to lane 38, Vibrio isolates 2, 29, 79, 80, 82, 83, 84, 85,
71,51, 28, 55, 33, 57, 58, 68, 78, 88, 89, 90; 91, 92, 95, 77, 100, 7, 11, 12, 19, 31, 34, 35, 37,
39, 40, 41, 42, 44 respectively.
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Table 4. Vibrio isolates and their RAPD profiles with three primers

RAPD Banding profiles

Isolate

no. Prlmir\ PB 4 Prlmeé PB1 Primer I;LWL74 Co?r%c;isllélon RADP type no.
V20 1 2 2 A1B,C; T1
V28 1 2 11 A1B,Cy; T2
V33 1 2 13 AB,Cy3 T3
V 57 1 3 14 AB:Cyy T4
V 68 1 1 16 ABiCyg T5
V78 1 1 17 AB.Cyy T6
V41 2 14 36 AB1,Csg T7
V44 2 23 38 A;B3Cas T8
V45 2 2 1 AzB,Cy T9
vV 47 2 2 1 A;B,Cy T9
V 49 2 24 1 A;B,,C, T10
V 52 2 10 1 A;B1Cy T11
V 60 2 8 1 A;BsC, T12
V 62 2 6 1 A,B:C, T13
V 56 2 15 2 A;B15C, T14
V71 2 2 9 A;B,Cy T15
V22 3 2 2 A3B,C; T16
V1 3 2 2 A3B,C, T16
V9 3 34 2 A3B3,C, T17
V11 3 35 27 A3B3sCor T18
V12 3 36 28 A3B3Cog T19
V18 3 37 1 A3B3;,Cy T20
V34 3 7 31 A3B;Cy T21
vV 88 3 30 18 A3B3Cig T22
V 100 3 18 25 A3B1gCos T23
vV 27 3 40 3 A3BCs T24
V 40 4 13 35 A;B13Css T25
V42 4 22 37 A,B,,Cy T26
V 39 5 2 34 AsB,Cs, T27
V43 5 21 1 AsB;:Cy T28
V 70 5 16 1 AsB1Cy T29
V74 5 2 1 AsB,C, T30
V99 6 1 12 AsBiCyy T31
vV 82 7 12 5 A;B1,Cs T32
V 83 7 8 6 A;BgCs T33
V72 8 5 2 AgBsC; T34
V75 8 29 1 AgB3oCy T35
vV 85 9 1 8 AgB;Cq T36
V79 9 6 3 AgBsCs T37
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V89 10 1
V90 10 31
Va1l 10 32
V51 11 9
V 80 11 6
V95 11 1
V7 12 5
V17 12 2
V24 12 17
V6 13 4
V38 14 33
V19 15 38
V21 16 39
V25 17 19
V30 18 20
V3l 19 26
V35 20 28
V37 21 7
V58 22 3
V3 23 27
V 53 24 1
V97 25 1
V2 26 1
V55 27 1
V77 28 1
V84 29 1
V92 30 1
V 86 31 11
V29 32 25
V32 32 11

19 A10B;Cig T38
20 AB3:Cao T39
21 AB3,Co1 T40
10 A1:BsCio T41
4 A1:BeCy T42
23 AuB:Cs T43
26 A1BsCos T44
2 A1,B,C, T45
2 A1B1;C, T46
12 A1:B.Cyy T47
2 A1B3:C, T48
29 AsB33Cas T49
2 A6B3sCo T50
2 A1B1sC, T51
2 A1B2oCo T52
30 AB26Cao T53
32 AxB2sCan T54
33 AxB:Cs; T55
15 AxB:Cis T56
1 AByCy T57
1 AxuBiC, T58
1 AsBiC, T59
1 AxBiC, T60
12 AxB:Cy, T61
24 AxB:Cos T62
7 AxB;C, T63
22 AyB:Cy T64
2 A3:B1iC, T65
2 AgBsC, T66
2 ApB1,C, T67

The results of cluster analysis presented in a
dendrogram based on the RAPD profiles are
shown in Figure 3. Nine clusters were defined
at the 25% similarity level (data of similarity
between Vibrio isolates are not given), with
each cluster containing between two and
twenty-one Vibrio isolates. Four Vibrio iso-
lates (V32, V86, V21 and V58) were not in-
cluded in any cluster. Among the 67 composite
RAPD profiles for the 69 Vibrio isolates, four
Vibrio isolates were separated into two com-
posite RAPD profiles containing two isolates
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each (isolates V22/V1, composite profile T16;
isolates V45/V47, composite profile T09)
(Table 4, Fig. 3). The remaining 65 Vibrio
isolates yielded unique RAPD types respec-
tively. This observation indicates that most of
the Vibrio isolates was genetically quite
heterogeneous. The highest level of similarity
among distinct isolates occurred between
RAPD types T09 and T30 and was 92.31%
(Fig. 3). One Vibrio isolate (V32) remained
completely ungrouped.
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RAPD
profile Isolate
type designation
T67 V32
T65 V86
T48 V8

TO3 V33
TO2 V28
T17 V9
| T16 V22/V1
T20 V18

I T39 V90
T40 V9l

T22 V88
T23 V100

Tig Vil
T19 V12
T21V34
T38 V89

TO7 V41
— I T04 V57
— 1 [ T05 V68
T06 V78

I T47 V6
— r T45V17
T46 V24
T50 V21
T49 V19

T08 V44
L — 3
T26 V42
T35 V75
| A T27 V39
|| T29 V70
— TIOV49
T28 V43
T12 V60

T09 V45/47
T30 V74
— T11V52
| T13 V62
T14 V56
T15V71
T32v82
T33 V83
T36 V85
1 T37 V79
I T34 V72

L T44 V7
e
v T31 V99
T61 V55
T63 V84
T58 V53
T59 Vo7
T60 V2

VI [ Te2 V77
L T43 V95
VIl T64 V92
T54 V35
T55 V37
VI T53 V3l
T41v51

T42 V80
IX T66 V29

| I T51V25
T52 V30

0.1

Fig. 3. Dendrogram based on UPGMA cluster analysis of RAPD profiles for 69 Vibrio
isolates from tilapia fish farm tank water sampled on March 5, 2003.
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Each of the 3 primers failed to yield even
one DNA band with several of the isolates.
However, at least one of the other 2 primers
did yield banding profiles with all but one such
isolate. Primer PB4 failed to yield DNA bands
of Vibrio isolates V29 and V32 and they were
allocated to type 32 with primer PB4 (Fig. 2A).
Primer PB1 failed to yield bands with isolates
V86 and V32 and they were allocated to type
11 with primer PB1 Fig. 2B).  Primer
HLWL74 failed to yield bands with isolates
V1, V8, V9, V17, V20, V21, V22, V24, V25,
V29, V30, V56, V72, V86, V32 and they were
allocated to type 2 with primer HLWL74 (Fig.
2C). All 3 primers failed to yield even one
band with isolate V32 accounting for the
inability to group this isolate.

The numerical index of the discriminatory
ability of the RAPD typing method with
primers PB4, PB1, and HLWL74 for the 69
Vibrio isolates was 94.67%, 94.03%, 90.88%
respectively and 99.91% with the three primers
combined (Hunter and Gaston, 1988).

Conclusions

The major bacterial genera predominating
in the fish tank water of an inland tilapia farm
were found to be Vibrio, Aeromonas, Peudo-
monas, and Shewanella in decreasing order of
percent occurrence. PCR-RAPD analysis of
69 Vibrio isolates from the same water sample
utilizing three random primers indicated that
most of the Vibrio isolates were genetically
heterogeneous, with no particular clonal type
predominating.
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