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Bacterial Flora of Hatchery-reared Horsehair Crab Larvae

Ken-ichi WATANABEY, Tatsuhiro FUKUNAGA?, Ken-ichi KAMATAY
Teruhumi SUGISAWA® and Mamoru YOSHIMIZU®

Abstract

Viable bacterial counts and bacterial flora of hatchery-reared Horsehair Crab ( Erimacrus
isenbeckit) larvae were investigated. The viable bacterial counts of larvae both external and
intestinal were increased day by day from 10° to 10° CFU/g. In rearing water and Thalas-
siosira sp., feed for larvae, Pseudomonas and Moraxella consisted dominant groups, and
Artemia salina, feed for larvae and intestine of larvae, Vebrio was dominant. It seemed that
intestinal bacterial flora of larvae were influenced with the bacteria from Artemia salina.
Mass mortality frequently occurred in cultured Horsehair Crab larvae. There was no typical
symptoms of the dead larvae. But, some larvae showed melted spine.

By comparison with the bacterial flora of normal larvae, proportion of Alteromonas was
high in bacterial flora of abnormal larvae with melted spine. Therefore, it is likely that some
strains of Alteromonas spp. will be involved in an appearance of abnormal larvae in
hatchery-reared Horsehair Crab.

Key words : Horsehair Crab, Erimacrus isenbeckii, Bacterial flora, Artemia salina,
Thalasstosira sp.
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7 A = Erimacrus isenbeckss 13LIERE D> & KFERICI/NEEIZ T T, HEREHICRBIRE £
TORBEMZAAL, KE10~200m wEE T2 0BET, EELRENREE 25 TwaH, i
EZORFEHLKNIBIHL L, BEEEIEEA TV,

(#) HEREREGSERESE UTEREES) B X UEHEES TR, HirLdd o8
HREOEENSEL L (TAEOENEERNHARECEFL, BETARA -5 -0 X A0, %
EELTETWS, LrLEds, V7o Ao SHlicrb TARENR I, BHORE
B REEEFNREIIATOEVWERRCH 2,

V HARBBERSERERES
(Akkeshy Station of Japan Sea-Farming Association)
? HEHBREGSELERE B BHEEES)
(Miyako Station of Japan Sea-Farming Association)
O IMHERYRKEEMEY R TRRE (H: MEDFHEE)
(Laboratory of Biochemical Process Technology, Faculty of Fishertes, Hokkaido University)
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EHFETE, 7 F=—BHEERE COKBEDRERTHETS L CORREH 2B 28MT, 7
H-EHEECTHO2HATRAS L U OMER - 7 ¥ = hEokR, HILEOMEE »ME
MIERRFERNC R L, 27, YEOKBFRICHEST 5 LE 2 5h 3 BRO—D IO
BRESHT o, EEMEEZREEEOBROMEE C DL TORFELILOTHET 5,

HE e Tk
T HZHEORE

TR HEREEEES . EREEEE TERTORS =6 5bLt b DA, AT
AHE & LT 50, 100, 150 m® ki % AR L, S$HEDEEH 10,000 B/m* BE L5 X5 kHLEHk
DYV 7 BNRELT, HE & U CHE Thalassiosira sp. # YV .7 5@MECcL, 7Vv7 37T
Artemia salina D — 7V VA EWO BT THRE L 7o WO BT A F o o To 72,

HEFATAK

1992 £+ 1993 FEDETEEB BT 2 BEEEAG MG T 2 28k eENEERER
B TEE 11 [E, FEKEAOKAE» SHEABREEH TR L, /2, MEOHBKIF
NOfEEKEEE 13 B, BEARE AL TESZEFRL 2,

A e

1992 (£ & 1993 EDEHERBIC B 5 7 X = ShERER & LU TgES O Thalassiosira sp. %
FF 6 [, 4. salina %5t 9 [H, Zh ThIEEAEHELFTOR Y M BHVTHEHFRL, A b=y
H—RARVE (ANH ) @B LIz 7AT 27 RSEAMINET 2HIOI8 %2 XTEHEFE T b
U4 (256 mg/l) T 16 SRALE L -4k, FIHGNEE K THESEL b DL, R I IC 510
KTSLE €L BDKEDVT, ZhZhSLEE L ABEFNICHRL 2,

g H=
1992 &£ & 198 ED 7 T =HEC >V, BEHEEEBCB T 5 HLERDO LD % 5 6], EHEHE

BB s EHEEERROL DR U F, #hZEIRL -, WERO R EEE & EEEEOM
RIS 201, BREFFCS L TENEEREO LD 1 EHFRL 72,
SEHnAEE

FAERAKB L UHEEREZO £ ZRE» 5, AFAHERS X CHEAr vV =0%kE HEEE2S
tr) HAREBEE, IEBOKEE 5% Herbst ATHEAEMZ TR Mo —HARVBICLD &
EYVFA XL, 10 FERRER & 2BREFNEER L, & s tH y V¥ =Eo—FiconwTid,
Muroga et al. (1987) D FHEIZE D, BWE AT 2 VAR LIZHRY = 2B 0.1% bW
N3 = AKESHRIT 30 BRIBIE L, ZO%AGEKT 1 5K L7, ek, BidomkRsis &
iR TS FA XL, TOXRBOLEREBTE S > THILBEOEFE S E Lz, WOV TIE, B
ML D EEAEE L BEFEELZENL, 2 FROBD A %E 50 BHF O L THERE LE
RRICUE LT, 2R ORI 0.1 ml % ¥kizH (Yamamoto et al., 1982) EH{ iz kL, 20°C
TTHHFSMOESE L CHRE o — K o AFREERC I VER LU, &8, &ERIE
FHAATIE Iml 720, HIEEE1gh/cD E L TEHL L,

— 144 —



AL . 7 A —hEB L UCEREEKEOMEE

HEEkOS B - DIEE

HERAE S ik, RN 4B, YA =P TRMEEBORE T 5B, BHEERED
FHE T 2 H/EZOVT, BEFFRENH LOLa0 - B ER O, AHEREPAVLTIHUTEE
S0 3 o=—% 30~40 fH5ESE L, Mikeoms, (EERE S, &8, BEAFRERO I 0 =—
B30 W R VIBE RS TEHEL, RSB ETo THAEKREE,

IEEKEOHE

SRR AT - A (1990) DA X 0 AT OB SB L UEZREREREL,
BV ~VOoEE{To 7z,

iAo 0l 2y

SEEEE R MRS T 20°C, 48 RIS L0t WEGED 77 A4, B, Ei, BE
DEEPBHELL,

e [ #=2: 037N

ATECERR DRFEER 2 A L, OF RER, HEEREHR, + %5 — L3RR, 75 7 —YHE,
DNA SMEERER, €77 VO BERER, © €1 SRERR, ERSEEHR, FRRaR,
7y P RERER, FOLURBRETo TRREZBEL .

5 R
HEDABHRR

b = EDRBHEEOHE S Table 1 IR L7, BB TR 2R L & 0REEH
Bk, 3 HbA»S b B EAETOB L% 25 A, BEREEES THRE IR L 7 & O R E HE
2, SHPA» S 4 ATAIETOBLZE 1y AETh -7, EHEIBEC B 3 EFHEIL 0~11%
OEHE, EREEBCB T EBRFRIL23% THoT,

Table 1. Results of seed production of Horsehair Crab used for this experiments.

Year Site Group Rearing Number of reared Number of produced ~ Survival rate
period larvae (ind.*!) larvae (ind.) (%)
1992 Miyako No.1 Mar. 10-May 3 400,000 0 0.0
1992 Miyako No.2 Mar. 24-May 4 400.000 0 0.0
1992 Miyako No.3 Mar. 27-May 13 1,000,000 2,200 0.2
1993 Miyako No.1 Mar. 23-May 7 600,000 46,000 7.7
1993 Miyako No.2 Mar. 24-May 7 600,000 45,000 7.5
1993 Miyako No.3 Mar. 25-May 9 600,000 66,000 11.0
1993 Miyako No.4 Mar. 26-May 11 600,000 36,000 6.0
1993  Akkeshi Mar. 14-Apr. 26 500,000 11,300 2.3

*1 Individual.
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EEH

ELEHEZCBIIHAFTAKB L UCATKOEEREHAB L L bic Table2 iR LTz, HF
RAKDAETHIZ 1.5X102~2.5 X 10° CFU/ml OEHETH o7z, FAEAKDEREIT 1.3 X10*~8B5X
10* CFU/ml 0&FATH Y, SERKDEFRH L O 1~2 4 —F ML iz,

EEHEES TR L U THW Tz Thalassiosira sp. 8 & U 4. salina OEERFERA L L H K
Table 3 1278 L7z, Thalassiosira sp. DEBEHUZ 4.3X100~4.5% 10° CFU/g 0&HETH > 7z, 21k
E#O A salina DEFEBIIRERFLF bV 7 LA TUE L LBE I 6.9x100~1.0x10° CFU/g
DR, WBEOFE I 86X10~1.1x10° CFU/g D& TH D, B L B ECEHENE T
DHBEB Tz, BERTD 4. salina DEFBIIKFEREF + V v L TUEL RBE W 3.3X
10 CFU/¢g, i85 DBHI 24X 10~25X10° CFU/g OEFHTH Y, WHE L 7235& e L A A
LI B AERDSERD S iz,

EEEEBIBI Ay A OHLEE2SDEEROEEE R Table4 2R L1z, SMEEED
D ERBUL 3.6X10°~2.2X 10° CFU/g DEEFTH > /oo BMESERBOEHBIAFTHHRD
BilE L b ITENL, 208N BIRECEY T 2EANRED 5h, 1.3X105~4.7x10° CFU/
g DEHTHIE 2 hiz,

BEHEERBCBI 25 EORKRE 2 HE L L BROBELMEOEFEH R Table 5 ioR L 72,
SEEROYE D EEHIE 4.0X10°~2.8X10° CFU/g DEHETH D, HLEL*SL2EOEEH
&0 14— —E»rot, MHEEBROEREHI 9.0x10°~54X10° CFU/g nEHETH Y,
FHEOKZBE & b 2N 2 HA8RD 5 h, HILE2S0ATHEShIZRY BITRHO
EEROBL IR s N R b oTz, £, 2ROEFEN L B EEOLFERIZ, SE0MHIC 1~3
A —5—, FAEOHRIICIZIZIZELED 14 —F—DBHBRD Sz,

ERBESCENEERED Y ¥ =HE0D > b WEMSERE L T2 BRERAG L EEEEOE
B Table 6 (2R L7z Mgkt & b 10° CFU/g # — ¥/ — CEFBOHIE S h, EREE CERER

Table 2. Viable bacterial counts of seawater for rearing (CFU/ml) in the Miyako station.

Sample
Sampling date Filtrated Rearing water from tank
sea water No.1 No. 2 No. 3 No. 4

Mar. 13, 1992 2.6 X102 NT*! NT NT NT
Mar. 18, 1992 6.4 X 107 NT NT NT NT
Mar. 24, 1992 6.7%x10? NT NT NT NT
Apr. 17,1992 8.2 10? NT NT NT NT
Apr. 17, 1992 8.9% 102 NT NT NT NT
Apr. 24, 1992 2.8%10% 8.5 10* NT NT NT
Apr. 28, 1992 1.5 X102 NT NT NT NT
May 8, 1992 5.0X%10? NT NT NT NT
Mar. 27, 1993 9.1x10? 1.3x10* 2.4 X%10* 3.5 % 10* 2.0x10*
Apr. 20, 1993 8.8 102 1.9%10* 1.3x10* 1.6 10* 2.0x10¢
Apr. 28, 1993 2.5 X103 1.6 X104 1.5 X104 1.3x10* 8.0x 104

*1 Not tested.
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Table 3. Viable bacterial counts of feed for Horsehair Crab larvae (CFU/g) in the Miyako station.

Sample
Artemia salina

Sampling date :

Just hatched Before fed

Thalassiosira sp-
Control Teratment*! Control Treatment

Mar. 13, 1992 4.5% 108 NT NT NT NT
Mar. 18, 1992 4.3X10°¢ NT NT NT NT
Mar. 24, 1992 2.9%107 NT NT NT NT
Apr. 7, 1992 NT*2 NT NT 2.5x108 NT
Apr. 24, 1992 1.6x108 NT NT NT NT
Apr. 28, 1992 NT NT NT NT NT
May 8, 1992 NT NT NT 2.0x 108 NT
Mar. 27, 1993 4.6Xx10° 8.6 <107 6.9x10°8 NT NT
Apr. 20, 1993 4.5x 108 1.1x108 1.0x 108 2.1x107 3.3x108
Apr. 28, 1993 NT NT NT 2.4 10 NT

*1 Eggs were treated with sodium hypochlolyte (25 mg/1) for 15 min and UV treated seawater
was used for rearing water.
*2 Not tested.

Table 4. Viable bacterial counts of Horsehair Crab larvae (CFU/g) in the Miyako station.

Sample
Sampling date Hatching tank Rearing tank
No.1 No.2 No.3 No.4

Mar. 13, 1992 7.9%10° NT NT NT NT
Mar. 18, 1992 6.7x10° 1.1x 108 NT NT NT
Mar. 24, 1992 3.5x10° 8.6 x10° 1.3x10° NT NT
Apr. 7, 1992 2.2 X108 1.1x107 1.8x107 9.2%x10° NT
Apr. 17, 1992 1.1x10° 1.6x107 1.2x108 7.8x10° NT
Apr. 24, 1992 NT* 1.2x10® 8.0%107 7.6%10° NT
Apr. 28, 1992 NT 1.8x107 1.8x107 NT NT
May 8, 1992 NT NT : NT 2.2%10° NT
Mar. 27, 1993 NT 2.9%x10° 3.6x10° NT NT
Apr. 20, 1993 NT 1.3x108 4.7x10? 3.6x108 4.4%10°

Apr. 28, 1993 NT 1.6x107 2.5x107 1.6X107 1.9x107

*1 Not tested.
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Table 5. Viable intestinal bacterial counts of Horsehair Crab larvae (CFU/g) in the Miyako
station.

Sample
Sampling date Hatching tank Rearing tank
No.1 No.2 No.3

Mar. 13, 1992 4.0x10° NT*! NT NT
Mar. 18, 1992 9.0x10° 1.4X10* NT NT
Mar. 24, 1992 7.9%10° 1.2Xx105 9.0Xx10? NT
Apr. 7, 1992 2.8x10* 2.7X 108 2.3 X 10° 1.5 X 10°
Apr. 17, 1992 1.6x10* 1.3 X108 1.8x10° 9.8 x 10¢
Apr. 24, 1992 NT 1.5 X107 3.1%X108 1.5 X 10°
Apr. 28, 1992 NT 5.4 X107 1.7x107 NT
May 8, 1992 NT NT NT 1.9Xx 105

*1 Not tested.

Table 6. Viable bacterial counts of Horsehair Crab larval spines (CFU/g) in the Akkeshi
station.

Sample*!

Sampling date
Abnormal*? Normal

Apr. 20, 1993 5.6x10° 5.5X10°

*! Viable bacterial counts of spines were measured.
*2 Spines of the larvae were melted.

BHEOLE LS EREEDSh -T2,

A

EEHEES BT IHAETRAAB L EEA» S SBRIN-HEOSBOHBEE % Table 7 I27R
L7z, SBRAKTIZ 1992 4£0 3 H i Acinetobacter, Morazella, Pseudomonas, Achromobacter 353
HEOFBELERE TH - 728, 4 Bii3 Moraxella, Cytophaga H3SHIEE D F % 72 L7z, 1993 4
D 3 A% Morazella, Cytophaga 33O X ELZHRBE TH - 7298, 4 ATk Vibrio B3I %
BRI 2FBELMETH -7, FBEKTIE, Vibrio SHIEHEHER T 2 T ELMECH -T2,

EHBER T F = SEDEE I B> 85% Thalassiosira sp. 15 & 18 A. salina O {1
Table 8 127K L7z, Thalassiosira sp. Tid 1992 ££ix Morazella, Pseudomonas B ¥ B HERBTH
D, EERALIZIZEROMEE 2R LT, 1993 £ TiE Vibrio B EE R 2 L, SHERHAOKIER
LRBHOTWV, 4 salinga CRREEREF PV Y ATUELERBL LEwRBL LD
Vibrio 3F k%24 L 1=,

SEHEERIC BT 2 SMUERO T A= hEOMEE ® Table 9 iR L1z, WLELSLEAT
1%, 1992 %0 3 Ak Morazella, Pseudomonas, Alcaligenes #3, 4 Fi2 ik Morazella, Cytophaga H34H
HEOEEERL, @EFAKOMEH L IZIZFERTH > 72, 1993 T3 Vibrio 525 L, §
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Table 7. Bacterial flora of seawater for rearing in the Miyako station.

Sampling date

Genus Seawater for rearing Rearing water

Mar. 13, 1992 Mar. 24, 1992 Apr. 17, 1992 Mar. 8, 1993 Mar. 17, 1993 Apr. 17, 1993 Apr. 28, 1993 Apr. 28, 1993

— 61 —

Number of isolated strains 30 30 40 40 30 30 40 30

Number of examined strains 30 12 29 28 13 10 14 13
Flavobacterium 13.3%, 8.39, 13.8% 10.7%, 0.0%, 0.0% 0.0% 0.0%
Actnetobacter 20.0 0.0 0.0 0.0 71 0.0 0.0 0.0
Morazella 26.7 50.0 24.1 28.6 15.4 0.0 14.3 0.0
Cytophaga 3.3 8.3 310 25.0 23.1 0.0 214 0.0
Vebrio 6.7 8.3 17.2 14.3 154 90.0 57.1 84.6
Alteromonas 3.3 0.0 6.9 10.7 0.0 0.0 0.0 0.0
Pseudomonas 23.3 0.0 0.0 0.0 77 0.0 0.0 0.0
Alcaligenes 33 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aeromonas 0.0 0.0 0.0 0.0 7.7 10.0 0.0 0.0
Achromobacter 0.0 25.0 34 10.7 0.0 0.0 7.1 0.0
Bacillus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Macrococcus 0.0 0.0 0.0 0.0 7.9 0.0 0.0 0.0
Staphylococcus 0.0 0.0 0.0 0.0 7.7 0.0 0.0 0.0
Coryneforms 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Unidentified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.4

A AReYiis
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Table 8. Bacterial fiora of feed for Horsehair Crab larvae in the Miyako station.

Sampling date

Thalassiosvra sp. Artemia salina (before fed)
Genus
Control Treated**
Mar. 13, 1992 Mar. 17, 1993 Apr. 7, 1992 Apr. 20, 1993

Number of isolated strains 30 30 36 30
Number of examined strains 29 4 36 19

Flavobacterium 0.0%, 0.0%, 0.0% 0.0%,
Acinetobacter 6.9 0.0 0.0 0.0
Morazella 62.1 0.0 2.8 0.0
Cytophaga 0.0 25.0 111 0.0
Vibrio 0.0 75.0 72.2 84.2
Alteromonas 0.0 0.0 0.0 0.0
Pseudomonas 27.6 0.0 0.0 0.0
Alcaligenes 0.0 0.0 0.0 0.0
Aeromonas 0.0 0.0 0.0 ) 10.5
Achromobacter 0.0 0.0 13.9 0.0
Bacillus 34 0.0 0.0 0.0
Micrococcus 0.0 0.0 0.0 0.0
Staphylococeus 0.0 0.0 0.0 0.0
Coryneforms 0.0 0.0 0.0 0.0
Unidentified 0.0 0.0 0.0 5.3

*1 See Table 3.

BRADHIEE L B> Twiz, HEETIX 1992 £0 3 Hi2ld Moraxella, Vibrio 23, 4 HiZit
Morazella, Alteromonas HSHIEEOF 22 L, FHEHAOHERE LB > Twl,

EHBES CEREERRBRO 7 V= HEDHELE 2824 OME# %+ Tables 10, 11 127k L
77 1992 £EIZ I EE O WA Morawella, #3127 212 >N T Vibrio BMIE MBS & /5 2 fEFAIH
o oht, 1993 ERZ Y 7Y v FEHABEHE OEED HTH - 1208 Alteromonas HSEED T
HEZL TV,

EEEER CHEASERRO 7y = EOHLE OMIERE % Table 12 1R LTz, EOKETH
ABEHBEIC 2 & Vibrio WEBO e 2 Lz,

EREER CHEEEERRO Y o PED 5 bEERSERL T 5 EE L EREEROMEE
% Table 13 127R U7zo IEEEEROMEEIX Vibrio BSEE S22 L QWL T, BEEL TV 23
EEDOMEE X Vibrio & Alteromonas BSFEETH D, BHSDLITRE > Twiz,

% o

HEEEEO T = GERE AAOE B 102~10° CFU/ml 4+ — ¥ —THE S, FRE K
LEFELREZEIRD O oIz, £, BERFBEG CRHICAES NN+ ¥+ = Para-
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Table9. Bacterial flora of just hatched Horsehair Crab larvae in the Miyako station.

Sampling date

Genus External + Intestine Intestine

Mar. 13, 1992 Apr. 7, 1992 Mar. 17, 1993 Mar. 13, 1992 Apr. 7, 1992

Number of isolated strains 30 36 30 8 36

Number of examined strains 29 16 4 7 16
Flavobacterium 10.3%, 0.0% 0.0% 0.0%, 0.0%,
Acinetobacter 3.4 0.0 0.0 0.0 0.0
Morazella 17.2 56.2 0.0 429 31.3
Cytophaga 10.3 25.0 0.0 0.0 6.3
Vibrio 103 6.2 66.7 57.1 0.0
Alteromonas 10.3 0.0 0.0 0.0 56.2
Pseudomonas 20.7 12.5 0.0 0.0 0.0
Alcaligenes 17.2 0.0 0.0 00 6.3
Aeromonas 0.0 0.0 0.0 0.0 0.0
Achromobacter 0.0 0.0 0.0 0.0 : 0.0
Bactllus 0.0 0.0 0.0 0.0 0.0
Micrococcus 0.0 0.0 0.0 0.0 0.0
Staphylococcus 0.0 0.0 0.0 0.0 0.0
Enterobacteriacese . 0.0 0.0 333 00 0.0
Coryneforms 0.0 0.0 0.0 0.0 0.0
Unidentified 0.0 0.0 0.0 0.0 0.0

lithodes brevipes $AESAE FI/KDOEE (L5, 1998) OHIERHER LKL THERELRZIFED
S otze HBEAKTI 10°CFU/ml 4 — 5 —TH Y, AFAKE 1~24 -5 —DENED &
Nize CHIEBRR 7 ¥ &SI BRRELS b0 8RR bDLERZ S ND,

HE L LTH W A salinag DEFEBZ, HMEERD 4. saling T REERERSF MY VAT
JLUEE L 7285 E 1 106~108 CFU/g A4 — 5 —, BE DHE i 100~10° CFU/g 4 — ¥ —THE S ,
ML BE EEESROT 2 08BREI N, HOMBNRSI HI 2Tz, LrLiass, £
BRI HSEHT 2 A. saling OEERIL, WWHEL 723581 108 CFU/g 4 — ¥ —, @¥E DB E I 10~10°
CFU/g 4 —%—ThY, ME LB L 2EEBSHENT 2[5 0, HESNRIIEDS
nixdot, Liziio T, BT 2 A salina DEFEHKZ2HP 2 €2 BHOL- DI, OHKE
LA ERDBEEL ORI

i S HEDMLE 2 S 2RO BRI, HMEEHRT 10°~10° CFU/g Th -7z, BMEEER
BoshE T, 10°~10° CFU/g 4 — 5 —THIE & h, HMEEHD SR CEFBEML /2,
72, FAERLEEEDGEOT A EABTED shicds, ZOBERRTHTH S,

b B = EOPCER O EEHII SMEER O T 10°~10* CFU/g 4 — 5 —THIE S h, ¥
B2 SUEEROERERI D 24— —Bro/l s, ZOBHOY F=0@EROHDER
B3, 100CFU/gA—5—Th 5 2 L BB Nz, MEEEBEOHE T 10°~10' CFU/g
A —F—THiEsh, FEAROFBE & b 2T 2EASED s iz, HEEE2ELLED
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Table 10. Bacterial flora of Horsehair Crab larvae in 1992 (Miyako).

Sampling date

Genus No. 1 tank No. 2 tank No. 3 tank

Mar. 24 Apr. 17 Apr. 28 Mar. 24 Apr. 17 Apr. 28 Apr. 7 Apr. 17 May 8

—2ql —

Number of isolated strains 30 40 40 30 40 40 36 40 40

Number of examined strains 17 13 9 7 31 13 23 26 31
Flavobacterium 0.0% 0.0% 0.0% 0.0%, 0.0% 0.0% 0.0% 0.0% 0.0%
Acinetobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Moraxella 41.2 717 11.1 714 9.7 0.0 21.7 38.5 0.0
Cytophaga 0.0 0.0 22.2 0.0 0.0 0.0 0.0 15.4 0.0
Vibrio 47.1 38.5 22.2 0.0 67.7 69.2 34.8 15.4 90.3
Alteromonas 0.0 30.8 11.1 14.3 16.1 15.4 0.0 154 0.0
Pseudomonas 0.0 23.1 0.0 0.0 6.5 0.0 304 77 3.2
Alcaligenes 0.0 0.0 33.3 14.3 0.0 15.4 0.0 38 0.0
Aeromonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Achromobacter 11.8 0.0 0.0 0.0 0.0 0.0 13.0 3.8 6.5
Bacillus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Micrococcus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Staphylococcus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Enterobacteriaceae 0.0 0.0 33.3 0.0 0.0 0.0 0.0 0.0 0.0
Coryneforms 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Unidentified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

B ¥ H ¥ Y Xk
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Table 11. Bacterial flora of Horsehair Crab larvae in 1993 (Miyako).

Sampling date

Genus No. 1 tank No. 2 tank
Apr. 28 Apr. 28
Number of isolated strains 33 31
Number of examined strains 32 31
Flavobacterium 0.0%, 0.0%,
Actnetobacter 0.0 0.0
Morazella 0.0 0.0
Cytophaga 0.0 0.0
Vebrio 6.3 32
Alteromonas 75.0 71.0
Pseudomonas 0.0 0.0
Alcaligenes 125 9.7
Aeromonas 0.0 0.0
Achromobacter 0.0 0.0
Bacilius 0.0 0.0
Micrococcus 0.0 0.0
Staphylococcus 0.0 0.0
Enterobacteriaceae 0.0 0.0
Coryneforms 0.0 0.0
Unidentified 6.3 16.1

AERIFATRECEY T A ERSED S, HEEOATERD o7, 2D L
» 5, WOBTHIO7 = hETCIEROEEEPEA T 5 e8I hH LIz,

FBEFAAOMIE X 1992 ££0 3 H Tl Acinetobacter, Morazella, Pseudomonas, Achromobacter
PHIEEOTELBRBE THo 72, 4 HiZi3 Morazella, Cytophaga BSHIEE D FEERKL 72,
1993 4£0 3 B ix Moraxella, Cytophaga DSHIHEED TELBRE ThH o728, 4 AT Vibrio 55
EEPERTATERHE CH o, DI DS, AEAKOHAEEIFEECRHC L VET
Bh-oTwi,

SEATI, Vibrio SSHIEE KT 2 TBELMAE CH 0, ARRAOHEERAK, S L U THEE
L7z Thalassiosira sp. 3 & Uf 4. salina OEED Vibrio FETH -2 &6, IO OFER
ZFTHBHDEEZ NI,

o = shE OB Fv % Thalassiosira sp. OB X, 1992 5 Tid Morazella, Pseudomonas
BEELBREBETH Y, FEBAL IZIZEBROMERE 2R U753, 1993 £TI1% Vibrio BEEE X
L, AEAKOHEELEX TV, COZLBANATHFAOBRCLRAKCEES L, §F
Bz X IS IR RS s,

H2MEBO Y A& oHLE 2 S E O M E# 1L, 19924 0 3 A 1& Morazella,
Pseudomonas, Alcaligenes %3, 4 1213 Morazella, Cytophaga 73 F¥ k% %2 L, SEAAOMES &
BIZRETH -T2, 2D i, Sugita et al. (1987) BHEHRE THIC DWW T, Suzuki et al.
(1990) M4 EBERO Y 3 Portunus trituberculatus 122V T, ROMEE IREXKOFE
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Table 12. Intestinal bacterial flora of Horsehair Crab larvae in 1992 (Miyako).

Sampling date

Genus No. 1 tank No. 2 tank No. 3 tank

Mar. 24 Apr. 17 Apr. 28 Mar. 24 Apr. 17 Apr. 28 Apr. 7 Apr. 17 May 8
Number of isolated strains 30 40 40 22 40 40 30 40 40
Number of examined strains A 35 36 6 10 12 27 31 32

Flavobacterium . 0.0% 0.0%, 0.0%, 0.0%, 0.0% 0.0%, 0.0% 0.0%, 0.0%,
Acinetobacter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Morazella 50.0 0.0 5.8 66.7 0.0 0.0 0.0 0.0 0.0
Cytophaga 0.0 0.0 0.0 16.7 0.0 0.0 0.0 0.0 0.0
Vibrio 0.0 54.3 72.2 0.0 90.0 83.3 80.5 4.2 96.9
Alieromonas 41.7 5.7 2.8 16.7 0.0 16.7 0.0 0.0 3.1
Pseudomonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Alcaligenes 8.3 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0
Aeromonas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Achromobacter : 0.0 40.0 16.7 0.0 10.0 0.0 18.5 25.8 0.0
Bacillus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Micrococcus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Staphylococcus 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Enterobacteriaceae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Coryneforms 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Unidentified 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 13. Bacterial flora of Horsehair Crab larval spine in the Akkeshi station.

Sampling date

Genus Abnormal*! Normal
Apr. 20, 1993 Apr. 20, 1993
Number of isolated strains : 30 30
Number of examined strains 22 23
Flavobacterium 0.0%, 0.0%,
Acinetobacter 0.0 0.0
Morazella 0.0 0.0
Cytophaga 45 0.0
Vibrio . 40.9 95.7
Alteromonas 40.9 0.0
Pseudomonas 45 0.0
Alcaligenes 45 0.0
Aeromonas 0.0 43
Achromobacter 0.0 0.0
Bacillus 0.0 0.0
Micrococous 0.0 0.0
Staphylococcus 0.0 0.0
Enterobacteriaceae 0.0 0.0
Coryneforms 0.0 0.0
Unidentified 45 0.0

*1 See Table 6.

BRILLBELLIELEETH 2, L LS, 1993 ETIE Vibrio B8R E L, 8FE
FAAOMER L B o Twlz, ZHIE, NFHFH=0OBE (ELS, 1998) LA, FAEOH
SEED AL, HEERPSLEENDBVIEEEDEEL SN, ANEORHENRSHE
LEATWE D, FEBEOSHHEEOMEENSEE L LN E X shi,

BEEERROY F PO LE 2 S OMEE I, 1992 £ IXFEAE OYIHIC Morave-
Ha, %227 212 >N T Vibrio BHIEES L 2 2 @ABTED Sh, 1993 F£i39 > 7Y >~ 7
PABTDBED B TH - 723 Alteromonas BHEEDOFHERL TB Y, FEAKOMEE L IX
BASTED STz, TR, HMEBEEROSED 1993 EOBRE LRBOERICE 3D EE L SN
12o

i O EOHEEIZ, WThoKEE b CEABFRE KRS L Vibro WEFETH-
Fro SHUL, BEAL RO S 57NV T 2 7 TEOMBEED Vibrio EETH-o7z 2 L 2HEL B,
R R CHIEENER SN 2 855 DI T, FREOMLENMEEIC OV T, Yasuda
and Kitao (1980) #8327 L= LI T Pseudomonas & Vibrio 23, Sugita et al. (1987) 2513
A 58 78 12 D \» T Pseudomonas & Vibrio 3, Suzuki et al. (1990) 23 4 + 3 i D W T
Pseudomonas & Vibrio S EEZZ LT EREL TWE, ¥ A= DFHE, Vibrio MEBTH
NPPEE STV, BHROWThoOED Vibrio RTELRERBEDO—DOTHY, KELEL-
T nbDEEL NS, £ Vibrio 37 =$EDOHELENIC B 2 EERETH 576
b b, Sugita et al. (1987) BEELL &L 512, HILEROEY: pH PHEHEBEROEES L UK
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d X X E & #H 493), 1998

KHPRID 7 DR L U T Vibrio BEEE R L TWAARE b EZ 515,
BEROREREGE L EEEEOBOEFTRELEB LI L 22, ENEOohiboT0, HE
BRI EERET Vibrio EEEZRLI-OEHL T, BSBEHEL T 3 EEOMEE I3 Vibro,
Alteromonas BEEERL, WoELRE R > T, 2D E»d, YEHOBRER LT TREMEE
DOHEICH D Alteromonas SR L TW B I ERI B LTz, L LS, 7 =04
EEMEEIENTVE L EVIRVLERIESZ 2 L5, EHEERRCBIT 2 XREOER
ELTHBER X 2FRDARRE 0TI, AEENPEHEORN bLETH S,

# &

FEREED LD, BLOILBE W2V (1) BARBBRERSE _EMNSSH
RERR, MPCHBROERICH: ) THHVRRZnEREER, SHBEEEOBRBSAICL
»5BHILEBL ETS,

X 73

KHERE-EKE (1990). AE-BEWE, p-9-20, HABEYSER) REBERAE~=-27VIL
EEHEEM, R
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