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Bacterial Flora of Hatchery Reared Japanese Flounder

Mamoru Yosmimizu*!, Kaori Isarkawa*!, Kazuko Kono*!,
Nao Iwavama*! and Takahisa Kimura*!

Abstract

Viable bacterial counts and bacterial flora in hatchery-reared Japanese flounder ( Parali-
chthys olivaceus), their rearing water and their diet were investigated. Viable bacterial counts
in rearing water, a rotifer (Branchionus plicatilis), Artemia salina and a commercial pellet
fed to larvae were 10* to 10° 107, 10% and 10° CFU/ml (or g), respectively. The counts
changed little during the investigation. The counts in larval and juvenile flounder ranged
from 10* to 10° CFU/g. In rearing water, Flavobacterium, Acinetobacter and Moraxella were
the dominant groups. In the diet for flounder, Flavobacterium Morazella and Alteromonas,
Vibrio, and gram-positive bacteria were dominant in the rotifer, 4. salina and in the artificial
pellet, respectively. Vibrio was the dominant bacterial groups both throughout the entire
body and in the digestive tract of larvae and juveniles. The intestinal bacterial flora in
larvae was influenced by the bacterial flora in their rearing water and in their diet. When
flounder reached the juvenile stage, Vibro becomes dominant.

Key words:bacterial flora, Japanese flounder, Paralichthys olivaceus, hatchery, Artemia
salina, rotifer
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5 bT, MEYFHREOERERN L L TR TEETH S,

AHRTIE, HERIEHEGSELEEE»FENRIC L 7 A BEES OME#OLEZER
2, FAERKE X UEHEEMESOLHEAEOMESE & t 7 X EHOMBEE 2 MEYEEEN
CHBREL-OT, FOBRZOVLTRET 5,
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WEELUEE
HEFFK

HERBHEEEEES (UTEHEREEKT) Ot 7 AMEHEEKEENRIZ, 19894F5
A5 1990 £ 7 B Ofic 4 EER IR > TEERKER (K No. 1), £ 1 EIER (KiF
No.1,2) 38 X O 2 B4 RE#E (ki No. 1,2,1-2,2-2) © 3HEE 6 A, 1444 (Tablel) 25
KEOHAEL CBWEZA7 7 AT DI WIFEEAL Yy VEEFRAOTHRL, EbiCERCHL
2o

HEAEE R

HHEERCBWT, LI ARFARTOLOICEERD Y A I XY R Y Ay (Branchionus
plicatilis) BL U7 VT 37 (Artemia salina) 7% & i HIROE S (BFFEE) % 6 B, 519
BAERERUERICM U, TAYETAT S 7 BEEACHE LT O E B OEER L RE
LTHEHRL, Abyd—H (AN /) RVBCBLL AR EEA My —ARIE
FRWTERL 72,

HER :
EHEESTHAETOL 7 ARFARSEEK 6 O, 5 14 R ERBICHt LT, BB

HEOARIIEIE L H, 51088 4 HB, B2 BBTHo . KB IOMO
BEKEIR 1T~18C ThH -5 72,

EEBBOAER

FEAIZZDE 2 HH» S, AFAERS X MEBRAOAKRE (HIELEOEKES) 11, &
¥l & FE%E, 10 580 75% Herbst ATHAKEMZ TR bRy s —,2AVTEREYF 4 XL, 10
ERFEIC X 2 HRBFIRER L7, & o A0—IBiz 2 Tid Muroga et al. (1987) OF
TRV, 2 LCHERAZIRD, 0.19% Ry a= v AKERIC 1 SRBEL, F0%,
AT 30 BB L iz, SRR ERARO ARKRERE L ARsEYH A XL, ZORBOEER
b o THILBEOEKE Uk, SRBOFERIE 0.1 ml 2 ig/kigh (Yamamoto et al., 1982) iR
KL, 200 TTEBRFSNEEL, I =—Hr o BB I VEFEREELR L, &
BERBEIFEE KT Iml YD, MErBEE1gM) L LTEHLY,

HEEKEO SR

FABEAS L UETRIC OV TR 2 EOSMERIC, YAVIZDOWLTIIBEBRIK, 7LT I T3S
1 S EREORE ENRIZ, ZhTUREFFRER L0210 = —ES 200, SBEREHAVT
FUTI2ESD 20— % 30 EIEL, MRSEETL - THEBEKRES .

DEEKRODE

SRR IR EKRO T (1992) 12 & D PRRERS L UEERNEREZREL, BLrL
NOIRETR 2T,
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HEEESOHEKROERBE K, BAME L iz Table 1 \oR U7z, 1989 AR
FEKDEESUL 2.2X10° CFU/ml 2R U7z, 5 1 S EERC 3.6 X105 & 1.0x 106 CFU/ml, %
2 B3 RERFIC 1T 5.3 X 104~8.2X 10° CFU/ml O&EHETHIFE S h, B 1 B ERFCETFSWEETL
120 —77, 1990 ETHAFAKOLEFEIIE 1 SRR 107 CFU/ml &, BIMAE, 5 2 EEhs
D 10° » 5 10° CFU/ml ic e L T WE R R L 72,

RO EESEE Table2 IR LTz, EVEETH B VLAV ET LT S 7 RFBEBVEEKET
L, 7A¥T41~70x102 CFU/g, 77 § 713 1.0X10'~1.2%x 10¢ CFU/g L HIE 2 v}z, — A,
RO ETRHS 2.3X10°~1.2X10° CFU/g L I S A, B2 BB L ThRdpo>Tz,

I AMFRAOALELS L UHMLEO LRI e HIEER & i Table3 5 X F 4 iTR L7z,
AEOEHEIT 1989 FETIIFAEL 72 3 ZFE L 2.9x10°~1.7x 108 CFU/g D& THIE = h,
BRRICE TEWEERR LI BAKELZRZRD o NEho T, 1990 £ TITE 2 4181z 6.7X 10°
~49X10°CFU/g &% v, Hi2E® 10" CFU/g e e ~EA LTz, HILEDOEEHIZ 1989 E T
7.0X10* 2> & 1.0X10° CFU/g O &H CHIE s h, AROERE L L&A ET IR WER
R U 77,1990 ££ T35S 2 EISHERRIZ 15X 105~3.9X 10° OFU/g & & 0, & 1 @5 ERED 107 CFU/
gL T L,

Table1. Viable bacterial counts (CFU/ml) in rearing water

Sampling date

Tank 1989 1990

25, May 9, June 5, July 25, May 12, June 3, July
1 2.2x10° 1.0x10¢ 3.2x10° 1.6 <108 1.8x107 1.1x10°
2 NT* 3.6 x10° 4.7x10* NT 1.6x107 1.2 108
1-2 NT NT 1.4x10° NT NT 7.8x10°
2-2 NT NT 5.3x10* NT NT 5.3x10°

NT*: Not tested

Table2. Viable bacterial counts (CFU/g) in diets for flounder

Sampling date

Sample 1989 1990

25, May 9, June 5, July 25, May 12, June 3, July

Rotifer 5.5x10° 4.1x108 NT 5.1x10% 7.0x108 NT

Altemia NT* 1.9x 107 1.0x 107 NT 1.2x10® NT

Pellet food NT NT 1.2x10° NT NT 2.3x10*
NT*: Not tested
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Table 3. Viable bacterial counts (CFU/g) of larvae and juveniles of flounder

Sampling date

Tank

No. 1989 1990
25, May 9, June 5, July 25, May 12, June 3, July
1 1.7x 108 2.4x107 41x107 7.1x 107 2.5x107 2.0x 108
2 NT+ 7.7x107 2.9x 108 NT 4.6x107 1.5x10¢
1-2 NT NT 1.2x107 NT NT 4.9%10°
2-2 NT NT 4.3x10° NT NT 6.7x10°

NT*: Not tested

Table 4. Viable bacterial counts (CFU/g) in intestinal tract of flounder

Sampling date

Tank

No. 1989 1990
25, May 9, June 5, July 25, May 12, June 3, July
1 2.3 107 1.0x10? ' 52x10° NT 3.1x107 3.6 10°
2 NT+ 6.1x 108 1.2x 108 NT 1.9x 107 1.5x10°
1-2 NT NT 9.0 x 10* NT NT 1.6 x 10°
2-2 NT NT 7.0x 10 NT NT 3.9 108

NT*: Not tested

et

FHEK, 6, BFRAOAES X UHLED SO L7z 683 Bk D B THERE B 623 B
ZOWT, RE - BAOFECENLL CBLY_VOSER TR, BRREBOHBEEL LT
Table 5~8 7R L 72,

B K TIE, 1989 £ 0 B 14 ES Flavobacterium 23 51.7%, & B#E DO £k % 72 U, Acinetobacter
(20.7%,), Morazella (10.3%,), Vibrio (6.9%,) 3 & U} Pseudomonas (6.9%,) % L2 & > THKE T
Wiehs, SESEDRIC DN Morazelle D5 % 5 E&HHEINL, 552 BISHERHCIZ 464% 2 59 2
WCE 72 (Table5), —75, 1990 ££TI3BAMAEs Acinetobacter (48.4%,) & Morazella (34.5%) 38
BTh o188, HEBED IO Moraxella D 5D 2EENKREL Ko7z,

SR, B L VHIEEBIGEVLSBE SN, VAV T 1989 iz Flavobacterium (36.7%)
¥ Morazella (23.3%,), Alteromonas (26.7%) %3, 1990 ££ T Morazella (57.2%,) & Vibrio (28.6%,)
BEEER LTI, PAVT I 7 TR WEIIC Vibrio (83.4~96.7%) BEEERL Tniz, »
ThOELHROEESEHL Y 7 ABHEEIESTH > 7z (Table 6),

MEFRAOEEOMEREZ, 1989 F£HFEEHIHLE L 8 1m0 ik Flavbacterium (30 38 L U
24.1%,) & Moraxella (30 8 X U 31%,), Vibrio (40 3 X U 37.9%,) 3 IZEBRE CBE S iz,
2 BISHEERIC I Vibrio 55 100% %5 3 X 52k > 72 (Table 7), 1990 £ & HEEIC Vibrio
(BALRE 63.0%, 55 1 [E5EES 66.7%, 2 2 [E3ERF 93.4%,) O 5D 2EIENE kol

FE(F RO MILE DTS I1Z, 1989 ERHIAKEIZ 13 Flavobacterium (80%,) BB ThH 7228, 1l
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Table5. Generic composition (%) of bacteria isolated from rearing water

Sample date

Genus 1989 1990

25, May 9, June 5, July 25, May 12, June 3, July

Number of

the isolates 10 28 20 29 29 11
Flavobacterium 51.7 15.0 14.3 NT* 0.0 30.0
Acinetobacter 20.7 15.0 3.6 484 9.1 10.0
Morazella 10.3 40.0 46.4 345 72.7 50.0
Cytophaga 3.5 0.0 3.6 NT NT NT
Vibrio 6.9 5.0 3.6 34 0.0 10.0
Pseudomonas 6.9 15.0 10.7 34 0.0 0.0
Alteromonas 0.0 0.0 10.7 34 0.0 0.0
Alcaligenes 0.0 5.0 7.1 NT NT NT
Not identified 0.0 5.0 0.0 0.0 18.2 0.0
NT* : Not tested

Table 6. Generic composition (9,) of bacteria isolated from rotifer, Altemia and artificial
pellets for fiounder

Sample date
Genus 1989 1990
Rotifer Altemia Pellets Rotifer Altemia Pellets
Number of
the isolates 30 30 23 28 30 30
Flavobacterium 36.7 0.0 0.0 0.0 33 0.0
Acinetobacter 3.3 0.0 0.0 0.0 0.0 33
Morazella 23.3 3.3 0.0 57.2 0.0 0.0
Vibrio 10.0 96.7 0.0 28.6 83.4 0.0
Alteromonas 26.7 0.0 0.0 0.0 13.3 0.0
Bacillus 0.0 0.0 26.1 0.0 0.0 86.7
Coryneforms 0.0 0.0 73.9 7.1 0.0 10.0
Not identified 0.0 0.0 0.0 71 0.0 0.0

FIS 8 BRI OB 3 & [k Vibrio (70%) MEZ LD, 2 ESERIC Y Vibrio (96.7%,)
PEEBOTEERL Tl %72 1990 £ T, 5§ 1 EMER D S Vibrio (93.4%,) BSEEKEPRL,
B2 MAMERFICIIE 1 OAMERCHEL TETRO B A SN, FROMEE L Rk Vibrio
EBTH -7 (Table8),
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Table 7. Generic composition (%,) of bacteria isolated from larvae and juveniles of flounder

Sample date

Genus 1989 1990

25, May 9, June 5, July 25, May 12, June 3, July

Number of

the isolates 30 30 30 27 30 30

Flavobacterium 30.0 24.1 0.0 74 0.0 3.3
Morazella 30.0 31.0 0.0 22.2 0.0 3.3
Vibrio 40.0 379 100.0 63.0 66.7 93.4
Pseudomonas 0.0 3.5 0.0 0.0 3.3 0.0
Alteromonas 0.0 35 0.0 0.0 20.0 0.0
Coryneforms NT* NT NT 74 33 0.0
Not identified 0.0 0.0 0.0 0.0 6.7 0.0

NT*: Not tested

Table 8. Generic composition (%,) of bacteria isolated from intestinal tract of flounder

Sample date

Genus 1989 1990

25, May 9, June 5, July 12, June 3, July

Number of
the isolates 30 30 30 30 29
Flavobacterium 80.0 0.0 3.3 0.0 34
Morazella 0.0 30.0 0.0 0.0 0.0
Vibrio 16.7 70.0 96.7 934 69.2
Cytophaga 3.3 0.0 0.0 0.0 0.0
Pseudomonas 0.0 0.0 0.0 0.0 10.3
Alteromonas 0.0 0.0 0.0 3.3 3.3
Coryneforms 0.0 0.0 0.0 0.0 34
Alcaligenes 0.0 0.0 0.0 0.0 6.9
Not identified 0.0 0.0 0.0 3.3 3.3

% =

t 7 AHEAEOEEHI 10° » 5 107 CFU/ml 0@ CHlE 3 h, BicH 1 SRS
EBB SN, &7 ARERAROEREHRT T 4T 108CFU/g, 7 V7 3 7T 10 CFU/g, BE&
R TIk 10° CFU/g Th o7z —H, &7 ADEERIHEESICOHEBEL I ONEIR T 28R
BH 5Nz, HEEOEFHEI DT b AKOERMERRR T 2ERASE s>z, —RizHEE
DOHEENIZIZ 10°~10° CFU/g L SHOMBENBEET 5 Z LS T 508, KEBOHER
RACBVWTHROERTH -T2,

IS DHIEEIZFATAEOES, 1989 £ T 4] Flavobacterium & % \» 13 Acinetobacter 3
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%% U, Moraxella, Flavobacterium 132 NiZDWTHnoTz, MERL TSN EDRIC DN
Morazella 05 2E|EBHEML Twoie, fFEHEEE T 7 A Y T Morazella 33 & UF Vibrio 48
ZOEEERL, TNVT 27 Tk Vibrio SEFEER L Tz, U LEEEEE T3 Coryneforms
& Bacillus 252 DEEER L, EVEH L2 B> LEHFEERR L. Thizd Lt 7 xO%E
TIRIMEE I Vibrio D59 2BENE L B o Tz HLETYH Vibrio BEFE L LTIz, BBS
BOFERR S, BEROFBEIHEshE»r o7z,

P Eot s x@EAS X ATAOEE, BLEEOEBEKE, FHMETHEIA T 297/
FEOLAEE L ZZRBETHY, TOHELELULLbOTH-: (BEHS, 1980), /B
ARBOBELEFRODTREREERICRLILARVEL TWEH, SERERETO7 AV B X
Ut J 2 DHkE, MEEOLEN, FEIEFAECHTINALE X LENOERAIED Sh
7= ()l - B, 1988; Tanasomwang and Muroga, 1988, 1989), FHEDOBHNMEHE IZ DV TH,
FOBRBRASHEOBNMEIC L 25028, T LTAREENESLS, $ABDEH,
PRCEEL TH 2 oMESTOAT 13, ABOHLERNCESHEOMELEFET 2 L8
HohTway, FOMEEZER B2rofMEELELY, BEOBBELADOINTVS
L3 RIS (Muroga et al.,, 1987, 1989 ; T &, 1980; FHk 5, 1976a-e), bt 7 AHEADH
{tEi34E Smm Ll E, Bbik 14~21 HRIWCHBRET 2 X > wh s tHE S (7, 1982), M
FAaILE 2 BESER T O 2 M2 T b D LB A NS, FBRFOMLENHEE S
KROBEEDOFENA SN DN LE L, 52 BSEFCRBEADOHIENMEENL UEET
HETNVT ST OMEEOFE LT Vibrio 3B L o Tz, TRV~ EH, £7
Wik, #, #, OECATKTOMEHESTEREL, S5RELEORRZCLIY SO
HELSEEERGEIDN, HEEoBRBCEC L - BEXZ ICEFLLEEZONS (BFKD,
1980),,

1989 SEDERHAM, EHEZE T 7 ARTFAOERBENRE L ko e 2 b, %72, 1990 £
DOEBRERN 1989 FD b D L IZIRFAROBRETR LI 25, INSDERS—BT L T £
EHEEABOMEELRLTWEEEZOND, Licd-> (5, ABEZOEKSHEL, #
HRIMENREOLN 3 FAOHBERELERT 258, ZOMBELTSHOT—F ZEELER
E2LDOEELD, IOERMELEY S, BRASCHCRFFHESFOTEZRBEIC I 5EE
DOEFEBB LUV ZORBROEEIC DL THIRHFL, BEEROBECRIZTTHECOVWTHHREIL
THBADLERDLLEZ D,

| 5

AWROXETICHI- 0, HEORELECIcEL O ITRE - CEHEEHEV I AEBRERSE
HEEGOBKRE, HESEROTKCELZ 2BHEHEHL LT3,

X 73

WHEHRE -EA 3 (1992) KE - BEWE, pp.9-20, HEEEES (W), RERERE~=27
VI, EEHEER, R

RERS - WA - FK SF - BB — KRB (1980) KHEEEREHTSL > 5 —#E, 6,51-62.

MR (1982) b T XOUIHALNER, HAKEE 48, 1581-1588.

H|REE-2EEI (1988) > 3 XY RY A Brackionus plicatilis DI, /KERFE, 35,237-
243.

Muroga, K., M. Higashi and H. Keitoku (1987) The isolation of intestinal microflora of farmed red

— 199 —



K K E & #H 50(3), 1999.

seabream ( Pagus major) and black seabream (Acanthopagus schlegeli) at larval and juvenile
stage. Aquaculture, 65, 79-88.
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