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Abstract

The Gram positive Streptococcus spp. often causes fish's streptococcosis in aquaculture farming. S. dysgalacriae is one of the
main pathogens to cause streptococcosis in Taiwan. In the present study, 8. dysgalactiae was collected from the discased fish
from 2007, 2011, 2012 and 2013 in Chiayi, Yulin and Penghu Counties and was identified by Multiplex PCR. Differences in
the resistance to 12 antimicrobials and genetic relatedness were investigated by disc diffusion method and pulsed-field gel

electrophoresis (PFGE) analysis, respectively. Except 2 isolates from Penghu were

resistance to doxycycline,

oxytetracycline and tetracycline, all 16 8. dysgalactiae strains were sensitive to remaining antimicrobials. PFGE analysis of
the Smal-digested DNAs showed three PFGE patterns for all isolates, which differed between southern Taiwan and Penghu.
Additionally, pulsotype 1 was major clone to disseminate in southern Taiwan.

Isolate identification by multiplex PCR

14 isolates were collected from the diseased fish in Chiayi,
Yulin 2007 (7) and 2011 (7), while two strains were collected
from Penghu 2012 (1) and 2013 (1). Multiplex PCR
identified that all 16 strains were 8. dysgalactioe, which was
the major diseases for mullet (Table 1).

Table 1. The host species and place of 8. dysgalactiae

Yiear Hust Place Counties
Dongshih (2} Chiayi

AR (%) Kouhu (2) Yulin

2007 Tilapia (1) Lutsan Chiayi

: doangshih Chiayi

Bl scule Nea 1) Budai Chiayi

Mullet (5) Kouhu Yulin

2011 Tilapia (1} Drongshih Chiayi

Big scale lica (1) [rongshih Chiayi

1012,2013  Amberjack (2) Erkan Penghu

The genotypes determined by PFGE analysis
Three pulsotvpes were identified in 16 strains. Pulsotype [ of 1, Ia
and I'b was the major genotype (13/16) in 8. dyvsgalacrize. Pulsotype
Ia and Ib were isolated in 2007 and 2011 respectively. Pulsotype 11
was observed in 2011, Pulsotype 111 were identified in two strains
from Penghu.

2011 Penghu 007
{gemotypelb I I 1 1 1Ib | [LER {1 I T 1 Ia I T 1a

Figure 1. Smal-digested pulsotypes of the 16 5 dysgalactioe isolates
determined by PFGE analvsis.

Antimicrobial susceptibility

Susceptibility of 16 isolates to levofloxacin, oxifloxacin,
eryvthromycin,  zithromycin, clindamycin, penicillin,
cefliriaxone, doxveyeline, oxytetracyeline, tetracycline,
ciprofloxacin and florfenicol was investigated by the disc
diffusion method. All iscaltes were sensitive levofloxacin,
oxifloxacin, erythromycin, zithromycin, clindamycin,
penicillin, ceftriaxone, ciprofloxacin and florfenicol. Except
2 strains collected from Penghu were resistant to doxycycline,
oxytetracycline and tetracveline, all 8. dysgalactiae isolates
were susceptible to 12 antimicrobials examined.

| Table 2. Antimicrobial susceptibility of four bacterial species to
12 antimicrobials in 2007 and 2011

Tetracvelines™

Tatal

2007 0 0 0 7

|S. dysgatactiae 2011 0 0 L 7

Penghu 2 (100%) 2(100%) 2(100%) 2

Total 2(12.5%) 2(12.5%) 2(12.5%) 16

*D0 * doxyeychin @ OTC © oxytetracycline : TET @ tetracycline

Conclusion

1. All isolates from Taiwan were more susceptible to
antimicrobial than the isolates from Penghu.

2. Three pulsotypes were identified.
a. Pulsotypes differed between Taiwan and Penghu,
b. Clonal dissemination of pulsotype | was observed in
Taiwan and change in subgenotypes was determined
between two periods.
¢. New pulsotype I1 emerged in Taiwan.
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The coupling of membrane bioreactor with aquaponic system
in tilapia culture
Chen-Yu Wang*, Hong-Thih Lai

Department of Aquatic Biosclences, National Chiay! University

Investigates the effects of membrane bioreactor (MBR) in coupling withaquaponic system on

1. growth of fish and plant
2. water quality parameter

This study investigates the effects of membrane bioreactor (MBR) in coupling with aquaponic recirculation system (ARS) in tilapia
(Tilapia nitotica § x T. mossambica %) culture on yicld of fish and watcr spinach (Ipemoea aquatica), and on water quality.

The results shows that the MBR with ARS effectively increased growths of tilapia and plant, and alse reduced the concentration of
turbidity, total bacterial count and COD.

Membrane bioreactor (MBR) ﬁ ) 4 i "
O Membrane bioreactor (MBR) is a combination of e goumily ol aiaphsand arnternpimch
membrane process with activated sludge process. A 350 oo GRS B 6 ¢ o experiment group (with M) *
O MBR systems eliminate the need for sccondary clarifiers Sl o (GG ND —control group (without M)
treatment. This allows for increased performance with a . %
small footprint. 4

Fish weight (g/fish)
=

&
S

—Erpriment i )

Species densities
O The culture of tilapia densities were 6 g/L., 100 0
O The planting of water spinach densities were 141 g/m?., L

Plant weight (g/plant)

(%]
TN
=
)
=
=
=1
[
'S
o
o
S
w2

weeks weeks

Fig 1. Growth of (A) tilapia and (B) water spinach. The growths of fish and plant in

the experiment group were 6% and 36% significant higher than the control group,
respectively.
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M Water quality parameter
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Fig 2. In fish culture tank, concentrations of (A) turbidity (B) COD, and (C) total

e - . bacterial count with the membrane treatment were significant lower than the
Sludge tank [ish tank controL.

Membrane bioreactor (MBR) coupling aquaponic system significantly increased growths of tilapia and plant, and reduced turbidity, total
bacterial count and COD.
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1.2 RT-PCR
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