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SRR EMA LB BHENHR TR

ket EWE? A EMAD 2 1
kOE: RMED FAHM BAED
(1. B R K Sl Bl 2013065 2. HEDK G RHEBTTE BE RIS AR AT E K TR
PHAE RS E T HEFER S SRR E R LR SRy A BRI RE  HEH 266071)

WE AR NKREEFREG K E BHIE WK ZH % % (Caulerpa lentillifera)» #1452 1 #it
#E#k CL2017070801002, K B Z B Ak £ 4 10°~10° CFU/ml W B 2 B R K LM H ik, £ 7d
W, BNREERANERDEATAARENERCAR LRER, ATREELRERELEN,
CL2017070801002 K £ H & e A TR, HHERENELIN, RhAMEXTREXNENT,
MAERLE MK, @EA LM, HFEKHA, CL2017070801002 Ak & I 0g K £ 4 4 3%
EREWRR, BAELK e | AT AR 16S IDNA JFHI S & R, B EkEE
¥ % 9LH (Vibrio alginolyticus), 8L ERE T, ZEMMAER. AKX, AFVE. B
BREMBARESEHNRERE, MAAEEZ. nHEZFHYPEGL, HHEEE. LHEAT.

KA KEHAHHE; BHm; BEIHE
thESRE S946.3  SCEAERIDAD A

K 2L % Bk ¥ (Caulerpa lentillifera), X 44 ™48k
B E, JB& T & ¥ '] (Chlorophyta) . ¥ ¥ 24
(Bryopsodophyceae) . % H (Bryoposodales) . X #FH
(Caulerpaceae) . ik )& (Caulerpa). =51 %5 Bk i 1Y
A Ay 4 B v ) 2 B TR/ VR, e e e AR
PR 7 25> (GO, 2014 K ZER 4 % £ 20 A T K
SR ARG FIIE AAGHE (30°N~30°8) 1 (17 M X, £24:
KK LG (1) V0 M i A7 X 35 (Titlyanov et al, 2012).

KL WA KR A WS SR SR ENME: &
NR P B 2 Fh & 3R 5 4 4= 2 (Saito et al, 2010),
EARETEAN 10.41%, SJEM&EN 1.6%~3.7%

A RARKEH AR EN AT RERET B RBETARSE

EHE  2095-9869(2020)01-0135-10

(Matanjun et al, 2009), ®&H o-6 ZAMWAINENITR
(Niwano et al, 2009), HE& ] PSSRl mon, A%
AR, PN “REmTET. B, KZEHE
BRI T BN 2 200~250 Jo/kg, FEFH M AH G
sl BN TR R A (R A5, 2016)0 7E HAS | i
R T A I 4R, K 25 4 R T 1 1 R AR5k
CRMESE, 2016), K, FREMMRE. .
1L T RNLZR A M T I T %35 0 R 58 G o 16 pi b X AT
AR A TR R A R B SR , AR NI AR A 2R
AR SR P — A 9~10 AN A, M T AILA
LTI — AT AE 5~9 H I I R K 25 78 200 ik i 28

* FAR AR = b B AR K R (CARS-50) % B [This work was supported by China Agriculture Research System (CARS-50)].
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2 R ERAES

ISR, FRAH R IR . BRI i IX SR JR 1,
RUAT LI o ST PR B %) B 2 ), DA T i v 2 [
iR, WIS T, R A K R i
ZE A, XX 2 PR A )47 2 T (e ok il
BAAY), TR AR 2550 4 Bk B 55 44 DR & N R
ST B U PO AT OB A o B A TR K 25
A RSSO P R R E S H 25, B
il 29 HARFR T Fps R R I E BN R 22—, QiR X
VT2 ARHEAT R/ N 25 2 Bk e SR G o R Y A2 TR
T E A, pe i R a2 B E R, S 80X
b DX AR 27 4 ik 1 R A M A5 AN T o

HAT, [ AR 427 3 %K 25 48 4 Bk o 1 F
S AR W M E RN TR A D T, B, 7E
FEATIE FLR K IR . DR | B IR AR R B R R B AR A
X K 25 2 R A K R R, R K 25 2 R T
B )35 % B, LA [ IS R i o 35 1 SR B AR 55
T HUS T — @ it e (B, 2012). 2RTT, AKX
B E PR R EEA HGE , U Kudaka 55(2008)5¢
TR N (Vibrio parahaemolyticus) s | e K 254 4
R 8 W3R S P s 91 3, O T AT DATE R B R
T S A SR A R TR R T 10 1 T

I R BRI A — K, (AR B 5
5 TR G 55, DG T 3 20 I A 178 O T 2 i A Fn 3
LD

AR E I IR 2017 4E 7 A B KB—F K
25 7 TR T T I S A SR T H AR A (0 7 1 R A
YT TEN RGN . WNERFEEIE 30%MK
2 2 TR R R PR AR s KA 4 S B — AR A
PO, SR AR G U (Evans, 1976)%F 1% H R 4T 1T 4%
SE, JEIE I [T R S R R IR . R
Xof Ak AN Ti) SRR % i B ) s S T AR R AT T A PR B0
58, FRNTAE I SRR S R o B v Y SO SR AIE . AR
TF 5 245 5 Sy 4 2578 40 ok i %)k BRE 7 L L % 00 TR 1P
FHRERIE T A S %

1 #MR5FEE
1.1 SRIEHR

111 EBRKERNFHHEHE R K R A BRI T
2017 4F 7 H, RAKERGESTEY, FRESKIEN
26°C~27°C, WiRAFIZ NSLI0 %, 7 24 h NI T50Hr .
1.1.2 #RERKEHHEE it < 25 1) 28 IR R
A RIEZE NI, R =40 F il i, Kigk
TR R 28°C, ERBER 30, YERESH 3000~5000 1x, G

JAWIA L : D=12 : 12, /3 55%, &8 3 d ik 1 il
UETREAK, I KRS RA K 5 A e 5856
113 KERHREERZRRRS NO;-N ¥ &k
15 mg/kg, PO4-P ¥k H 4 mg/kg.

1.1.4 XA R B 2 &y SCI TR AN TSA F
Mz . TCBS Byt - A 4 P A= 1 S0 fiet 25 o 457 1 B
B A B BRA ) 5 55 22 [ a8 7] 6
H bR R E R A BR AR 25840 1 A BTN A
YHAFRIA R A A, FUBE [ WA 2.5% 3 I (R Rt
g 25%H IR VAR ¢ 20xPBS ZE K : ddH,0=1 :
5:4),

1.1.5 MEEE YXQ-LS-SII H#E f1 75 1K K
5, SPX-250B-Z #UHE L3554, Centrifuge 5804R Ik
R % AL, NanoDrop 1000 %8 4h 35656 B 1,
Nikon E800 Jf:2# & i#8% , JEM-1200EX 3% 5 H1 T
4%, VEGA3 TESCAN 3 Ha %5 .

1.2 FRERSBENAgL

T AR I IR B 0 I SR A A R B, LA 5 U
WL HAOLRAS, I KIEE 3 WE, BUERE
EA I SR AT, I L e B B AR 1 2 A ok R T
HHRE, FATE KRR, 10 B T s, [F
W, 7E IO B A PE T, BT T H kE Ak S R 4 218
BT IO BRI 510K, S0 3R K B KR
i B, A BREE LI 100 pl B 43 91344 T TSA
SEARHT TCBS R, 78 28 CA ks 74 45 5%
12~36 h, WEREEEKAIES, PREUEE—B0E
PETETE R B R AL D R Zalife 3 L, HE
STE R, S aliAb)E B E E T80 CIRAE .

1.3 ANILEERELE

W A FE H 25 8 78 R B R Ak 4 B A 32 ) P B
P T N T 2 R S T % % T v 43 5 4l Ak )
S T 500 ml TSB 85350, 37°CHi 24 h )5,
Wi IR 6000 r/min.0>10 min, WAERER, K H G
KU B AN T, K B AR KB T KT R vk B
10 CFU/mI ) T 28 CR FH B bR AR AT B0k 25 &
T, 105 R ER R G #& H. WeMRE4 AL~
A6, XERIHERES I 10° . 10%, 10°, 10°, 107F0
108 CFU/ml, HANKEABIAN AT RAIRIEH)
77 AT I « 500 mlF B TR 425 221000 mIffE T2
Hrp, AR A LS gk, BB AN
KWK EE SR AT B, BHTREEINER
(B1. B2MIB3). il & F ot BEKE 55 56 b 75 58 (LB
28°C, ik 3000~5000 1x, YEEWIN 12 h/12 h; B
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FWH NOs-N HJEH 15 mgkg, PO,-P HE N
4 mg/kg, SEEWIN, 4 2d T 1 IREER. B0
FEIF IO IR G 0, e S 50 4 e A 1 B 2R 1
BT R SRR AR, VTEOR AR T A0 2 B A E

1.4 ARBEFEMEVRNH &SRR

TR LA B (0 AR AR I RS T, BT ERUR /N
1 mm® (LI, AT 2.5% 06 I ) LB 52
Wb, ATFHEHE BB,

W 2.5% 186 T 1Y L A 1 AR 1 1) A 4 e A
ACEMFTEE 24 h)a, 0.1 mol/L AR ZE miiik
WUk 3 R, BRK 10 min; 1%AERAR [EE 1.5 h; BEAR
GE PSR 3 YK, R 10 ming B E L 00 R R TAS
FEWR B BB K , P R SRV S b A o,
iKY, SR J5 ARG A 05 T s vh F R CO, 55 B
FUER PRI, AT AT K TR AR R
FL PRI ARG A T S ARG & FUR e &R A 5 1, 2R
JE AR B2 78 K A P i — 2 50~300 A JEM 48
B, BRI R BIER . AR,

1.5 RRENESEURSEEENFENE

B4y B BEARTE TSA Fl TCBS BifE -4 b 470 %)
2, MERTEIEA . K/ PRICR—BiVE, RATE
FR Y B R B 0 A P R A T 24 R (0, 7B Al
Bi N WSS, [l PR IBOR B TV, 2.5% % R [ E
pH7.0 1 2%BEES IR i Ye (Al e (o, EATE S BTN
5o JPTETCR A MF F PRIBCR — TRV, 48 TR B, K
I CIAANIRANT %5 T ) GEILBOA O DLA0TH &
GruEFME) (Holt, 1994; ZRFBERSE, 2001), HAAL
4 T A I 240 R A A A A o

1.6 ZHT 16S rDNA FE 5 E

1.6.1 PCR 4 DNA #9414 K EH L PR
7% B TE T 50 pl IR 258 7K 1, 100°C /K i 10 min,
12000 r/min 50> 2 min, B¢ 1 pl F35WAE R PCR LI
It A5 DNAE SCHESE, 2005).

1.6.2 PCR¥ 350 5 FIHY 14 16S tDNA JF51)
WHGIY, IEMT1% 27F: 5-AGAGTTTGATCCTGG-
CCTGGCTCAG-3', 1514 1492R: 5'-TACGGCTA-
CCTTGTTACGACTT-3', PCR J Wik % L3¢ 1147,
2017), PCR FZ i 554 94 CHIAEME 5 min; 94°CZASPE
30s, 60°CEME40s, 72°CIHEfH 405, 30 MEH;
J& 72°CHEff 20 min, 4CLRAE. K #1152 PCR
PR A T AR A BR A R AT o AR
MF2ZE%, 8 GenBank H{#i ] BLAST (http://www.

ncbi.nlm.nih.gov/blast)i# A7 [A] M HLH , 7 W 3 (http://
www.bacterio.net/vibrio.html)# 5 2 5 1% & ¥k [F] )&
AR S5 i) HAM B R 9045 ., R MEGA 6
BAF AT P 5 [R5 20 BT AR G R B A A A
#* 1 PCR RRIKRFRFHE, 2017)
Tab.1 Reaction system of PCR amplification(Xu, 2017)
JZ N Z Reaction system AT Volume (ul)

ddH,0 18.5
10xBuffer 2.5
dNTP mixture 2
27F 0.5
1492R 0.5
Taq DNA B4 i 0.2
Thermus aquaticus DNA Polymerase
DNA #i# DNA replication 1

1.7 ZHE(LLg

W EARTE TSB AR R 5P B 5 9% 24 h )5,
I 1.5%J0 T B B K oh e R BE 1A% 10° CFU/m 1y
PREIR, 100 pl #9513 A T TSA [ A% IR 5P A,
FEGHAUR W Tz R b, B IGRE LN S A,
28°CHiSE 16 h Ja, ME MR HAE, 0K,
MR A 3 [ i R S 40 = AnifE AL pp<s CLSI (Clinical and
Laboratory Standards Institute)brfi, J % 41 0 X 1% Pt
He K 5 HUR (Susceptible, S). T 24 (Resistant, R) .
AU (Intermediate, T) (B8 K55, 2018).

2 HRE5HH
2.1 EiREBEEIEKRER

FRUIR KK 25 ] 2 R R kR B A B PR A R
BRI R B 2R I R B A, T
AR ELETEE (] 1A); 7Ee2r B T L, &
o F0) K 2R A R T e T B AR 2R | 2R, HOAOF
LA T K A R R (] 1B); I A
BmIRRSE . FRmEOYCHEJIE 1C, K 1D),

22 REBEKREZFES

MEIR BRI kR 200y B 3 1 PR, 7E
TSA il TCBS Bifig-F-H L1557 18~24 h, WL TCBS
TG AR, TR Y . e R . FE b H
AR TS (B 2A)7E TSB ¥ 55 535 16 h )5,
FRCEE MR, £E 2RO, Jer i
BERWER R BL, MEME Y A, Wiimsl R . A
Ha b AR (E 2B), B i 2 B
BEHTHEE R WA — R AR M, 3
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41 %

1000 pm

1000 pm

BT RO AR 2R R
Fig.l1 The syndrome of infected C. lentillifera

A SRR A B A BRI B WL S U S g B A e K 2R 2 R A T
CHID: XfBREHBE RS, it 28 Hh PR 0 A48 (R =0 3R
A: Syndrome of C. lentillifera infected black-brown disease; B: Gregarina, Nematode and miscellaneous algae
attached to the surface of diseased C. lentillifera; C and D: The color of the control group was green,
and the infected group showed dark brown lesions (stereo microscope)

-
Mie WV Wi MK
1200580 KV.40000 x

B2 R S T Bk e 23 8 Hh Y L35 0A CL2017070801002 AYIEZS
Fig.2 Morphological features of strain CL2017070801002 isolated from infected C. lentillifera

A: TCBS BUIR-FMR AT ; B: F2RRE; C: EH

A: Colony on TCBS medium; B: Gram stain; C: Transmission electron microscope figure

B8, JCZF A (I 20) o A S B EI A W BR S N
CL2017070801002.

23 ALREIBEER

FHA R M FE B CL2017070801002 ] 2 R e e fakt
BRI ZE M e, BRXTRRAA AL, AR L S 56 4 A
WA [ AR B R e e AR, Ho, 10° CFU/mL 4 2 d
PR AR fE LR AR . < 10° CFU/ml 952564 7 d )5
PG, Ak, R R ORI
1) % e T B K (T 3),

IR RE A 10° CFU/ml ¥ CL2017070801002 T &k
TR R AR B, BRI 2~3 K, T A AR AR )
PERTR SE E (0 NS 4 RITUR, FREE/K Ay B g 1
i, EAREEIGE, RO E S, R, &
ABEAR AR LR SEIR ], X B2 B A P R
TR 2 H A 0 A 2T (0055 A8 o DA AR A A B A 2 Y
Bkk4E R CL2017070801002A, CL2017070801002A
HI Y%L A CL2017070801002 A, j#it 16S rRNA
ST, 5 CL2017070801002 A7) — i 4 14 o
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24 RBPEEFPHERENE

FE 4T, X B4 /) BB BRI IR A TR S IE %
R H I HM A YW E, S5 E4A); B
HIEHEF B FECL2017070801002 (% R 51, A1 453 &k B it
AL UL /D 22 R R B, LR D A (K 4B)

¥

F 3 JRILHERR CL2017070801002 J5 K 254 49 ik o &R A IR UL SR 7 KJ5)

JRGLE T, RO A B0 SR B AR R T A KR 4
R, R AR SR BN, 20 S BIR (18] 40);
SO BEAR PRGN R 2R, U B AR (I 4D);
[l , 78 R AR SR T I & IRV 22 S T A (18] 4E);
WA RO R R B R E T, BA KRR 2R 55

Fig.3 Symptoms of the C. lentillifera infected with different dose of CL2017070801002 (infection group on 7th day)

A. 10° CFU/ml; B: 10* CFU/ml; C: 10° CFU/ml; D: 10° CFU/ml; E: 10’ CFU/ml; F: 10® CFU/ml

SEM HV: 20.0 KV WD: 14.32 mm
View fleld: 1.72mm | SEM MAG: 161 x
Det: SE Date(midly): 1117117 Det: SE

£

SEM HV: 20.0 kV WD: 1421mm | 10 Hm VEGA3 TESCANJ  SEM HV: 20.0 kV WD: 13.80 mm

View fleld: 55.3 pym  SEM MAG: 5.00 kx

Det: SE Date(m/dly): 11117117

500 UM VEcAsTEScAN SEMHv: 200KV wo:aszom 100 um
View g s53ym | SEM MAG, 800 H
Date(midly): 111717

| 50 pm

View field: 274 ym  SEM MAG: 1.01 kx

Det: SE Date(m/diy): 1117117

SEM HV: 20.0 kV 'WD: 14.08 mm O m VEGAS3 TESCAN|
e e 200

Det: SE Date(m/dly): 111717

stuwaow | woisen |50 pm

View field: 276 um  SEM MAG: 1.00 kx
Det: SE Date(midly): 11117117

P 4 i 1 25 A A R 4 40 H T B L
Fig.4 Observation of diseased C. lentillifera by scanning electron microscopy

A AR ZEM A RS B: MR EUE S, BT, DR pO A0 A 7E R R AR DAL C: BRI,
BRI REREWR, HEEMPNEIN; D: 22RYME AR KW APERE; E: RAYKE A
WA R IR BRI F o JERS 5 150 4 28 2680 Bk B (£ 2 AR 22 22 IR R 1))

A: Healthy C. lentillifera; B: After inoculation, early infection, a small amount of bacteria attached to the C. lentillifera wound;
C: Late infection, a large number of bacteria got around, and the tissue structure is destroyed; D: Filaments
attached to the surface of diseased C. lentillifera; E: Unknown attached to the surface of diseased C. lentillifera;

F: Late infection, fester C. lentillifera (Contains many filaments and unknowns)
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K& (& 4F). ZR B IR HL VKRN 36 B B BE /N R 1400 bp 24,

2.5 REREEEEUFE

XAy B H B CL2017070801002 3#F 4T 4 2% [
o, e2F BB IS R, Bk NI 22 [CRA P S T
B o A BAE LR AE S AT 285 S s SECA e B I BH
5 R TSR T R T O R il S 7 B R R L
KRG MR-VP KRB, REFI R REME . H 281,
RAEFIUHFLIE . AL EE . LB . MRS, HRFE
fEWLZ 2,

2.6 16SIrDNAJ IBERRERZGLAB AN

PCR #8955 J& 4 CL2017070801002 (1) 16S rDNA,

*x2

IZJTHIE GenBank ¥(#&F 4T BLAST [RJUE L X 43
M, &35 590 (Vibrio alginolyticus) i [a] 514 B
T, FELEE K 99%, M NCBI B4 2 v F 48 5% H bk
JE 5 AR 58 8 14 16S tDNA P 531, 1) 1] MEGAG6
B ERGE L EWME 5), GR R, LR SHEBN
HRN—%, HiilkEfk CL2017070801002 i d ol o
2.7 HFEH

TSR 36 FhZGWh, ZEXTEEE . UK E,
WPV | RN BRMFORCH F LY U, X
IRRER . nhiERELY T ERR, NEEHEE. &
N . AP YA FURGER 3).

% R E CL2017070801002 1 CL2017070801002A 27543 14 & 4 1B 4 (L 45 4E

Tab.2 Physiological and biochemical characteristics of strain CL2017070801002 and CL2017070801002A

i H Items

CL2017070801002 CL2017070801002A

B2 [CYeft, Gram staining

Jok ik No salt tryptone water

3% NaCl 57K 3% Tryptone water

6% NaCl B /K 6% Tryptone water

10% NaCl Bk 10% Tryptone water

3% NaCl %l 3% NaCl glucose

3% NaCl JFEB¥ 3% NaCl sucrose

3% NaCl H# /B 3% NaCl mannitol

3% NaCl FH7{AA#% 3% NaCl arabinose

3% NaCl LB¥ 3% NaCl lactose

11%4EE Sorbitol

A Amygdalin

JLEE Inositol

LB R Oxidase

FlZ=## Rhamnose

% —h# Melibiose

3% NaCl JRZE M 3% NaCl urease

AME Xylose

3% NaCl S &R HF 3% NaCl ornithine decarboxylase
3% NaCl #i = BRI R HF 3% NaCl lysine decarboxylase
3% NaCl ¥ Z B XUK f# B 3% NaCl arginine dihydrolase
3% NaCl MR-VP

3% NaCl Bl 3% NaCl gelatine

P52 KA R EE Simmons citrate

3% NaCl i/t S =4 3% NaCl hydrothion produce
KT Semi-solid agar

+ o+ o+
+ o+ o+

W o=y BAME; <+ FHME

Note: ‘=’: Negative; ‘“+’: Positive
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58 Vibrio alginolyticus (NR 117895.1)
74 Vibrio alginolyticus (NR 113781.1)
59 — Vibrio natriegens (NR 117890.1)
sl Vibrio natriegens (NR 113786.1)
70 — Vibrio campbellii (NR 113782.1)
99 Vibrio rotiferianus (NR 118091.1)
75 | Vibrio rotiferianus (NR 042081.1)
XN — Vibrio alginolyticus (NR 122059.1)
L CL2017070801002
Vibrio alginolyticus (NR 122050.1)
— Vibrio parahaemolyticus (NR 041838.1)
100 | Vibrio parahaemolyticus (NR 114631.1)
0.001
K5 JET 16S rDNA K PSR E A R CL2017070801002 Y R S8 K 7 1
Fig.5 Phylogenetic tree of CL2017070801002 and V. alginolyticus based on 16S rDNA sequence
%3 EHk CL2017070801002 Xt & 254 A0 G 14
Tab.3  Sensitivity of the strain CL2017070801002 to antibacterial drugs
251 i Tfﬂéﬁ%lﬁﬁé R 51 bl W‘%@Eﬁé R
Drug Co.ntents per D.la.n.leter of sensitivity Drug Cop tents per D_1a.n_1€ter of sensitivity
piece (ug) inhibition (mm) piece (ug) inhibition (mm)
HEE 10 0 R BBV E 5 27 S
Penicillin Fleroxacin
SEE 30 22 S whEE 15 15 I
Chloramphenicol Clarithromycin
B LA 30 22 S R > 30 12 R
Ceftriaxone Amikacin
FIFEE 15 22 S RKKEE 10 14 I
Rifampicin Gentamycin
NIBRE 15 16 I f &&= 15 20 S
Erythrocin Azithromycin
HEE 30 12 R B EE 30 24 S
Neomycin Novobiocin
WEE 10 8 R KR EER 30 12 R
Streptomycin Kanamycin
N IR iR 30 17 R — H R PO IR 30 27 S
Pipemidic Minocycline
ZEIETR 30 24 S I EE 30 21 S
Nalidixic acid Doxycycline
EZNES 30 22 S Kk &= 1 0 R
Tetracycline Oxacillin
AR E 5 24 S e i 10 0 R
Ofloxacin Ampicillin
JeHlbE 30 20 s LHHE B 300U 0 R
Ceftazidime Polymyxin B
A 10 24 S TNV R 5 18 R
Norfloxacin Ciprofloxacin
LA AR E 30 0 R S 7 47 I 30 21 S
Cefalexin Cefotaxime
SL7h 8 R 30 14 R BV R 18 24 S
Cefazolin Lomefloxacin
S HU G 30 22 S B R 10 23 R
Ceftizoxime Enrofloxacin
Sttt e 30 0 R AR % 30 23 s
Cefradine Florfenicol

Je “R7: MY M7 PERUR; <87 = U
Note: ‘R’: Resistance; ‘M’: Intermediate; ‘S’: Sensitivity
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3 iFig

A TIF 5T DA S P A s K 25 A K B D A B 1 R
1 BRAG#HE CL2017070801002, 7E TCBS BifE -4k I
RE, NGB, PR, AR, FLRR O
JBAYE; Zm g, MR B R AR, uid
Wi AALBER N PHPE . 2 N T ey, ik
55 AR SO A R] A REIR | IE S22 A WK 25 0 4 K e L
BRI EOR 11 LA R AL ERIE 34T, 16S IDNA
FE PR3 31 R 50 BT 5 2 12 TRk o R Vs IR o

PR 5 | /S BV T AR s, RATIEAR, KW
R, BFREER T ERAEE, K LORIE K ™40
WFIE R — KPS (B /DI EE, 2005), A ol B
BOREOR T, Mol AR SE (1998) 4B 1 i A & A
BRI, K, TEFRIH K fi(Larimichthys
crocea) | Kz i (Scophthal mus maximus) 55 .25 Fl % [X
A F (Macrobrachium rosenbergii) # & Bl G 7 B 98
JRE YL B ) (4 AR, 2003; FEMELE ) 2016; TS K,
2018), AWFFE HE KHRIE T 7 K 25 1 24 Bk o 77 o o
Hh i B I B 1R SRy T T 1) 50 TR IR L e R I 22 401,
SN P B Y L IE N, S5 R A 20 ARG
T 32 40 2 T S AL AR R SO 19 S P S R (B L
25, 2001) o A H Hi e XL 2% o T 7T X K 25 3 8 R
B R YL AR, R IR, AR ) 40 i B R T
PN BE ; B RS INEE, R 40 A B 6 1 SR AR

AR, A0 REE R ETRLIEIR, [RIRT A E | AR HURD
ARSI E DR R A BT, AP K B, &
BRI LR R, HET.

21 6 B S HE BT IR A AR 0 55— 38 B B, AE SR
IRBE R, 2 Hu | R AR 9 A B 0 A B AL
BB 05 1T BB 2 i TR AR AR G Y e e S . B R O AR
(1997) 4 8 i85 e 1A% 119 200 B v 5 A K 4 i e
RS ZWEI W00, 40 TR TR ek ot oA 2 7 A A S R il
AT LA 1 FHAE Sk 40 B S5 0 IO 10 4 B G, 1 40
(B B AR AR G, I FECEMAR K, EZHIE(2012)BF 5
KB, AN T AR IR E TR A0 0 R, R
I R RE S AR AR A AR, I v 7 R R A T
ARV TE , YL TR 40 9 7 SR TS 2 DAy
HoA KA, (MR, SHHE Y
J, feE SO TR I . BET

Zanetti 55(2000)F 58 A8, 7 BN ALK R L
B¢ i (Hep-2 Ml Caco-2) I, Baffone %2005 T
20 PRIFHEINEXT Hep-2 A0MEAKS RS, o, £
11 AR AT BOR RS B VE . R H0E 22 IRFTHE
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Etiology of Black-Brown Disease in Cultured Caulerpa lentillifera

ZHANG Yannan'?, WANG Yingeng’, LIU Fuli?, LIAO Meijie?, LI Bin’, ZHANG Zheng’,
LIANG Zhourui’, YU Yongxiang’, RONG Xiaojun®"

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Key Laboratory of Maricultural
Organism Disease Control, Ministry of Agriculture and Rural Affairs, Pilot National Laboratory for Marine Sciences and
Technology (Qingdao), Laboratory for Marine Fisheries Science and Food Production Processes, Yellow Sea Fisheries
Research Ingtitute, Chinese Academy of Fishery Sciences, Qingdao  266071)

Abstract Caulerpa lentillifera is a seaweed species with increasing large-scale economic value due to
its nutritional and health benefits. With the expansion of farming scale, problems associated with various
diseases are becoming more common and severe. However, few research focusing on this topic have been
published. In this study, the strain CL2017070801002 was isolated from C. lentillifera, which was
diagnosed with black-brown disease in Dalian’s breeding farm. Following infection of healthy
C. lentillifera with this strain at a concentration of 10°~10® CFU/ml, each experimental group developed
different black-brown lesions within 7 days. Under scanning electron microscopy, a large number of
bacteria were accumulated on the cell surface of the alga, and the cells ruptured and died over time. These
results indicated that CL201707070801002 was the causative pathogen of black-brown disease of
C. lentillifera. Using gram staining as well as physiological and biochemical characteristics based on a
16S rDNA phylogenetic tree, the strain was identified as Vibrio alginolyticus. CL2017070801002 was
highly sensitive to chloramphenicol, tetracycline, fleroxacin, doxycycline, and florfenicol; moderately
sensitive to gentamicin and clarithromycin; and not sensitive to penicillin and cephalosporin. These results
will provide useful information for the prevention and control of bacterial diseases of C. lentillifera.
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