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B OE 1999 4 10 B E 2001 23 BA REWILE I ( Chlamys forreri ) CAERET W al SRR BT T Z5RA
A, TEFLA WA 42 30 1 Al AL RSy, RIS IEMIE S50 BT R M E S R
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1.1 RITHRFRE

1.1.1 RBEHE M1999F 10 HE 2001 £3 A
8] Xf A< ] 4 K B B AL S DL AT T R AR R R
. ERBHTEAKE 1K, KAKA TG
REHFHT-15d1 W, REFDFNRRFEK
R AL R

1.1.2 ALAFEERT KBl -SilELE AR
BHERIRB TS ko BN E R AR TR
Hil. . SR ERBEET, H 10% HRSH
B REEE, HEARERT ST R, URE
RS wm, FIHE $4fa, 7562 BB TR
1)
1.1.3 BREEeE £1.1.2 FREFRREAR
YIRL 0.5~ 1 mm® MBS, B 2. 5% ML SRR
MR aTEE, A H 19 REATLEE, ZFL
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R OLATHEEY , SRR AT R RS A B e fn, H
M H 7000 A HL T B REWE. R N T RS
TUEBNSEERECBREN S A, R
R BN A SR TS, & PBS thitis i
BREA, G, #TEETR,

1.1.4 BREERSNBEKHAZ SAEELRE
UK — i Okt R AT AL T, DB, Seit&
A RLO EWRHEN MK N BE, B R E 2%,
RiGHRRER, S AFSEAR A AMER
(0.3~0.5 cm?®) B EAEEN SR, B Y HER
BRI,

1.2 ATZ8¢i818

1.2.1 RABRHE B AR IR A
HERALAREES LA FERY, RN FEEK
5.7 e, AN FHRK 3.2 cm, AFAKB 6.2 T,
BERERTES 18 C, HHF—ENHEEHRER
o, GHBERA T RKEBER (BRI L)
i,

1.2.2 BREEER BMEFWAXTTEREER
TR HALER W, R R BE RS2, TER A
R FHEHABMA T EREHNET TRERT
BEE R --FEEN LABS, H W/W1:4
(B H DA PBS(pH=7.2) 28 50% H B R KE 4
CTHERA, 7EMR R & L HL LR 300 g 5 min,
750 g 7 min BLLW, BE 2~ 3 K, LR 10 000
g A0 10 min fi 2 L, TTIE A 3~ 5 f54B8 PRS
B EREAENAEL AR T RREL, 04
T (12 h PR ERAFIBYEE,

1.2.3 BEAZREABIGH XAMNSDHEZEDN
S B RF TR, AR ENRNEE3 4
AR REemg, ENEHES 200 oL ZH(HE
1 ARABRERENHR), hilGREH S0 pL 24K
(HET0.25 ¢ HARBENHR), BPs 2
AFAT4L, X BA T SRR & 1 PBS(pH=7.4),
SHARTEHEMME, B1 KEHBES7 XURE
FREEN 1 I, FAKBMNA 25 4, 104
50 4~

1.2.4 HAROHEAFEE REEBRAEN S0
LR 18~20 T, BERA . TRAAST L
i3k, AR, BB P MAE, 1 29
~31, REEESHRRFANTEFENR. 8
FERPHAREENRE 8 RBKEEEL 2 R,
ARz 0%, HRICFBE.LE. ) HEKER

Fo RBHIRDE T 5 7782 B R R IHEGE,
ICRFE, 1. 1211 3 EETEHOERA
MRS HERE, 2.2 BT RLO a8
#,

1.2.5 RBHFRHFEEET HREiodiid%
YRR, Giemsa P a2 A E A, SHAME 10
AR H, AT FE RLO BB ERRT 5 B
P, BT AR5 F A A

2 R (FMH R 7-8)

2.1 BAENA#EBRRELE

2.1.1 EIFmAENRE TEHLERENER
T 1 MmN EFE Y, BEZERESEYE
UL & G B P IE BURO B IR AR R AE 0 0729, w4
REhFET IR

2.1.2 EvEAtaBRERESERRMEERE
M OAERALBNE KRR AR SR T
RLO BB, AU WE LR, RLO LlER
B R R AL T AR, A v S, AR
WIER, Ba e b RS, P AN R3S
+8.235) pm ¥ {21£5.126) um{n = 50), HE $:&
HERME(ER]L -1, BN EBEERTE
RLO HLERFHEI AL, F 2 W mitt, Aty
B RLOMEEBERT(BEL -3). Fi4g
AN PR, B TERP(EET -2), &
£ R BH ATy (0 A f R 2 IR A AT R
FRADAWE, FRIFBRENTEIFE RLO
A, AR E M A — R &R, AN
{3.6231£1.435) pm > (1.343 £0.326) pm (n =
45), BEFENAAE BRI -4), HF RLO
Ye R M BE, MM sE ) 2 BAUR, B HA 9 B
TIEIBE, B AP ZR M RAER, THRABEE. RLO
PR U R B T L B B 2 Ay e, e R
AHER,THEN DNA, BRH L 4Rkt
(ERET - 3.4) DUESRREPRBL T SLRY 24 ST W I
AR s

2.1.3 BEXH4FBEL T RLO BFF4EH
B, 15 MM K, S —h, F R
LB, S EERERT - 1), HTPFERE
B, GURR S B el AR S8/ B R, A A IRIE R
BABBHHRG. RLO TEH4E TR EEAS
T, A EEREL - 1.2), BREAEZEER
PR AR L AR WA BRI EET -4, B
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1 1.2), R - g RR,

2.1.4 HIABWRLO BREEHE £ 1 H
2000 8 2001 FF HHEHMILAEN RLO B RE
R, MBS TLIES, BTLE N RLO BREZHRAE
R SARRS %) 42 5, T3 78 80% DL b, 8RB 4H Y]
A RLO SRR R TE 10 4~/ LA L, BerEHiFLA
AR RIS ZN 3% ~5%, TEABEESN7
HiFRIZE 8§ AW, FeRLE IR SRS

HITFET- R GA 95% L |, RLO BlyR R E AR,
TE10% AT, MR gy B A0 W T B, & 8R40 247
FAREESE BT 5 kGl [FBTH L,
2001 SFRSFLE W RLO BRI RE KT 2000
A, W B FE TR E T 2000 £, BLESRE
H RLO BECRM SR N RLEKBETHE
(ki B3

R ERBRATLARET NG A AR

Table | Prevalence and intensity of RLO infection in scallop Chlamys farreri along Qingdae coast

o3 cnil g
Wit Infection intensity
WEEAR AE/T Prevalence rate B A ik RIFET /%
Sampling date Temperature . ...l!-}?.!uf;i?ﬂ!lﬁlim—_ Accumul_atcd
moriality
R ﬁ]ﬂ‘:ﬁf% N N
Positive rate

.I“‘-)_.Jnn 2000 4.8 19420 95 T 15 23 -
18 - Feb - 2000 34 8/10 80 10 15
1Y Mar 2000 5.6 i 100 7 12 5.3
18 Apr 2000 L] 10410 100 il 18 12.2
I8 May 2000 13.9 10/10 100 12 13 18.6
17 Jun 2000 19.8 . 10/10 100 15 8 25.5
17 Jul 2080 24.6 4/16 25 10 5 28.4
16— Aug — 2000 25.4 1/10 10 18 4 89.9
15 = Sep - 2000 236 1/5 20 B ? 93.1
15 = Cer — 2000 22.5 2/10 20 10 1 95.3
1d - Now ~ 2000 18.7 2/8 25 10 4 -
15 = Jan — 2001 5.1 B/10 80 10 18
14 -- Febh— 2001 3.9 6/10 60 10 19
16 = Mar - 2001 5.2 15/18 83.3 15 14 -
15 - Apr - 2001 8.4 10/10 100 L0 7
15 - May - 2001 i4.1 5/11 45.5 10 11 2.0
14 - Jun — 2001 20.5 4/18 22,2 15 5 4.6
14— Jul - 2001 21.8 1/13 7.7 10 2 35.8
5 - Aug - 2001 23.2 1/20 5.0 15 0.3 95.0
15 Aug- 2001 4.6 /20 0 15 0 96.0
15 - Sep - 2001 23.1 1/9 1.1 9 0.2 98.0
15 et 2001 21.9 2/15 13.3 15 0.23 -

H:OR=BEINE/ENIAEON U RMER QN HERETIER/ .

Note: MR = Postive slice numbers/ Detected slice numbers; 3N means detected slice numberss N means average numbers of inclusions/ disc.

2.2 AIBERBER

& 23 A8k RLO AT BRI 4
NOEAENC B BEBER. AL 2 E
H, BTLE NN 1ERE 30 J, B4 TR R S
BlH 20% .24% .26% .34 %, A BB 4 B 78% .
6%, FAAMBH 0% .60%, ERERE. B
R (Giensa 2 8) KR 80% ~100%, A
AW RN, R4 RLO REF 5 (@ EiH

o), AR AL, WA S~ 10 TR
ik, Mk AE B EY 52wk A G4
. BB RLO AT5RAALE W 4h 0L - EBEH Y
G B TR R B AR K, R B4 M A —
BIFLIH 1, A T BOK mBL I 21 241 4 famie 4R, e
FETR ST REEEMNRG. BB, RER
1 Rt A ), W B s Al e — R
VB B e, LR Bt S 0K, X 0T i ply Tl el R L
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AP, W52 d MR, REAREFS
A 72% .76% . 72% .64 %, % B84 RE iR 4 B R
80%.68%, EHAFINH 72% .76%, ERTEE,
B R b 40% - 60 %, A0 1 H A ARk g

FIAE, R 10% ~20% sRKG D, BRBE 15
MR B XARFEELSL. ZEREE,
RLO X AL B 01 R A o 752 1 e ot e e, {0 OF i AT
WAHEARG, ASRET,

®2 WABRG NS RREEE

Table 2 Results of experimental infection of juvenile scallop Chiamys farreri with RLO

A | Test group |

WHEAT Test group 11

et WML MGEl o S SRE | BRAD  EA  Rs
Test | Test II Contrel Hlank Test | Test [T Comtral Blank
v 50 50 50 50 R 50 s s0
5 45 44 46 16 13 42 47 44
10 45 43 46 45 A 34 45 34
15 41 41 46 42 34 32 42 I8
20 35 39 45 40 30 28 42 34
25 16 22 43 38 21 21 39 31
30 10 12 ki 35 12 17 38 30
ﬁii/r‘:’m 60 80 w0 30 st o) 0 10
A Il:,[{ ):ﬁﬁ" 80 76 2 30 76 68 24 40
T3 HABAANET SRl s
Tahlte 3 Results of experimental infection of adult scallep Chlamys ferreri with RLO
A [R50 Tes.l group 1 o R Test Broup. m o
infected days Ml | R AT BA BT k< | YT TR | ot =k
Test | Test I Control Blank Test i Test I Control Rlank
0 25 25 T 25 w2 25 2
5 23 24 23 23 21 23 22 22
10 22 23 22 23 21 22 22 22
20 20 21 22 22 20 20 21 22
N 19 21 20 20 20 20 71 21
40 18 20 20 19 19 19 14y 20
52 18 19 20 i% 18 16 17 19
lfﬁjﬁc 10 20 10 0 0 10 0 10
ﬁ'mflft:" 28 24 20 28 28 35 32 p7)
3 i yessoensis )10 HEVE B I ( Argopecten irridians Y1

RLO & — 2 L BB RS, & 1A
MAFENHRAEY, K0l GirE
x5, NEHEHHRLO AT BMERELR
oy uhs, BHR 2 8 K0 TR (RLO), ESP
THERLO WBRRATYE 8 B0, 50 M 25
CHMRERHE ), HPhBAPOREGH AN
PR W Placopecten magelianicns )2, KM
{ Pecten marimus )[lﬁ] fF # B W ( Patinopectin

E LR WL Chiamys operculari YR Chiamys vari-
oI, FERFBEFAR W KR AR R R L
BHRLOBBSEEIGCLA TR, —RAE
ABRMEM RLO B R EM T, Bl T Fig
izl (A — 2 g R g R B, RLO RS
BNATEAEMXEXE, FARTTHREAR
RO, A R RIS RLO o] AT 5 K8
MEHY, {8 A RR B G W ) ( Marilus edulis ) F1 B %
( Mva arenaria W, EEELTEESYD H,
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Moore! 2138 i 1 B B S VR 004 T — 2 B E
BN A Z4RAT, Bonami ZP71EH T RLO B i 3
BEENFET, Freliel®EM T RLO BT T
MR Peneaus vannamei ) 5 26 ¥ 15 A 35 #E.5% 3
SR, HEBERTN A S, BER XHHR
ghiplt- w2l RLOFER RN ERMTE, -
BIART 1 £ RS ER G, 9 BT, R
B # EARHE T RLO BB SBH KR T, A
HR AR RN RLO W88 R, =R
A, A R50RE EMET, XHITHH
RN BRBER RO BRELEERA TR AR
FABKAE T _LiREe.,

TR EB ST AR N2 RLO RIEMPIR,
g A S RE 2, BEmEER, A8RE
DSBS TSR SERRERERAE
BOEEEREH M FIRRLO RHORE4NE
R B AR A E AR A T Ol R B A TR S
BB, NAROEETHE, HEREESSE
W LEMAFERAT S EESRURNEE
4, B0 RLO SEBE, — 855 75 3 40 By HoAb 3843 57 6 e
NERE(HEOEAEY, RLO BABE) . iRk
—REMREE A, AR BOTROR, FESRE T i R,
AMTFETHENAN AL RLO, HFHAER
iR A HES A A R, B ERE TR AF RN
3 RLO MEREHEAEESEM, RLOATH
AR R AT EERE, LB ERML, 18
HAY N HE R OBk RaEk hEEe, 5%
FHABHRMBPSHE R K4S, EREERR, 4
R MRS (PR AR HLR . B AR R
%) M FEAS T EH T ERA R AN,
XA R BB U1 26 B A LB B R TR
WA — A, R BART S E I EERMED
WOERL, A — R R R R, AR -
SURAR IS — 8 BAERA, FE N 2R A B
TR R ) 40 5330, DU IERL By T 414 B
Bk, HE B . BE A ) - R 2 BAR R B w4
B, HAMSRYE RLO ABLL BEERBRA TR, 11
WK EFASR IR SH, R E TRER
Fub, EREREN, ML THHRI, BASH

RIS,

URMFEEY, FE THENEN£8 RLO H
AT S — BB, A#a 20 ¢V X — R
AP AT TR, X M 5 — MR A RLO

ARSI BN AR M EERE, 5K
KWV RLO KMAEME R B4 I, X 0 b s
BEREAMRTMATBREREIFEL T #4.
B ATHHES RLO R v 5 AL M
S 00 R D R, B4k IO R R R BE AT L,
B X RLO BRMEE R, 4R RAFET
EpERTHRASTHH, HHTERE S RLOBE
Fu R R R ARSl, U HIE TP 88 S A R E, ik
WHRAYS BB TR BRI RREY
BRI XA/ TSENRRHA—SBIE, %
b, FERMRRBSGER, HSEASTAARE - E
BEY RLO B, R R B ST R%AH, 25
HER B T e bR AT A =R BT 55 B, ZE SIS
HErRPNR B R ML, R Ra Mk
BT R R A R A, HER T
HoAthws IR M mT i, oA IRR b ok Ak -
MRS RLO, X -4 SRS A Y miF 8. M
HErERE w2 KM mE FE, A LR
A MR NER RLO, HAEFEBELmANE
FEHARHEEL. RLOERLB N BRER/RK—
EMBEE —EBEMFE, DERRKMEE, S
RN AXMEAT THEKE.

HMATHRHNTLAAKRERE SR THWKE
Bk HATASERMIMARELES HRELRE
B MERER FHAFESRFS L U4
W HERRMN LR B AL RN R, R
X
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Rickettsia-like organisms in scallop Chlamys farreri
and an artificial transmission experiment

LIU Ying-jie', WANG Chongfmingz. ZHU Miug—zhuang3
WANG Xiu—huaz, Li Yun®, ZHANG Hong-yi*, REN Qing-guang®, PAN jin—pei1
{1.South China Sea Institute of Oceanology, China Academy of Sciences, Guangzhon 510301, China;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qlingdac 266003, China;
3. Fisheries Coflege, Qingdao Ocean University, Qingdao 266001, China;
4. Fisheries Administration Committee of Jincheng District, Laizhou 261400, China)

Abstract: A systematic investigation on the pathogen leading to the high mortality of scallop Chalmys farereri
was carried out from October 1999 t0 March 2001. An intracellular prokaryotic organism was found in the cells
of . farreri which was determined as Rickettsia-like organism based on the ultrastructure and morphology and
the stain characteristics of their inclusions. The RLOs were in the shape of long rod with the average size of (3.
6231.435) pm X (1.343+£0.326) pm {n =45)and vsually parasitically settled inside the epithelial cells of gill
and digestive gland. The prevalence and infecting intensity of RILO were in negatively correlation with water
temperature and mortalities of C. farreri . The artificial transimission experiment verified that RO could infect
(. farreri but could not cause chvious histopathological change in a large scale. Ne evidence shows R1.O in €.
Jarreri has obvious pathogenicity and the conclusion is that RLO was not the main reason causing the high mor-
tality of C. farreri in 2000 and 2001 along the Yellow Sea and Bohal Sea.
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