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PEEEZNATETMEN., HEENRRLEERERE

HRR, aPa, T5E, FER AOA
KoK, A A AR K GO AT A S 0%, i 1T 361021

WE: N1 %E P E % (Tachypleus tridentatus) N 1. % F 1L T v B 5205 U1 AR 4 44 1) 20 1 5 LT S5 )L, [ g
RERB G, ARFTEIT R T o E 2 AE AR SRG AT R E S8 . SR 16S tDNA FIITS P 7 HOAR 53 51 6 e ik
Ji 1 v ] A7 K5 B0 2 18T 4 D RN L TR R AT S8 8 RUAE R Ao BT, T S VS DR VS A T 7 R T R AN [
WSV GG AR T E 1 AR 2E RIS, IR IR L S B IR R AN 2 E T O g AR 0 A U B
WREE , 25K, 4 X R E AL 00 16493 K, FHIZHE R 66.25%, FIIMEALAR 52.25%, MG 47.75%, &Y
TR BT 3 100%, A5 5704 H 1 ik R TR Y o [ 4 528G 1 3% 1 O 540 TR DRy A BL TG AT IR
(Shewanella) . 1 T 2T & (Neptuniibacter) . BT B & (Desulfobacter) . ¢ 1 J& (Terasakiella) RV FL BT B &
(Halarcobacter), ¥XFFEFE/3HHN 23.67%. 7.21%. 6.64%. 5.41%F 5.16%; HLH#EH M A& B FFH(Hypocreaceae)
f14— A RN R 1 85 T8 R (Aspergillus), ARXTHERER 81.81%F1 10.48%. TAIMEHXT 1 411 96 h EBIEWKE N
945.06 mg/L, ZRWSEN 94.51 mg/L, LW T IR E X E ML | #54h % 55 8 A A0H R 30~90 mg/L,
LM I S 1R P R A W 2 4 i R AL 6 (P<0.05), JRREIRE IR 1 i 44 Y FET-44(P<0.05) . WF5E45 R R IR

PRURT AT SRR AR A2 G I AN 2 R B A T . T A T W R i KU, T T rp N TS E R ) HR I R

XKEIF: PEE;, NTEE,; WELE, RGN, Z/; 4k

FE 5 EKS: S941 X ERAR S ED: A
H A 5 L A IR Rt 8 4l B R, o
(Tachypleus tridentatus)C S N WG ¢ sh Yy, H
FIARBEUR C Ml iy, N T B AR08 B 00 2
INILEF AN A g e FRE 20 4 80 4F
AR I A 2 IR 7 SOT b i N T8 F T
PRI, R RS HCHGE R D . SEAEATT
R TSRS Sh J5 A2 52 4 H AR B0 5 B EA T N
TEG Y, IR 2R R E 0%, AR LR
IS 2 AR E o
EENARANTARBEZAT, SEERET
EE O g A T A R RN A, R 5y 52 2
PPN . LR . N EE R AR AR RUR Y,
AR E R, R A T X S SRR n] ofe
ZHLCS RS I B2 R U0 R4 R R R R,

K B H: 2023-03-13; f&ITHHA: 2023-04-21.

X EHE: 1005-8737—(2023)06-0799—13

U N AT, U OP K IR L,
JERL RS2 RE U AL R E P, N, 5
4y T R R L IR R B G O ik B
R

TR K (1-Bromo-3-chloro-5,5-dimethylhydantoin,
BCDMH)/E N —FA PGP . SRR, HR
WIS, XMZRAE . M. W SRR
KA, Mo ek e BB 9 Br Al CT
T2 LU IR 2 (HBrO) Al K R (HC10) 2 3 2R T
THEEAEH], EXTZH SRR/, 38 T Rk L R
MU PR G DR R B HEHE B K PR SR B 4
B2y, BN TR IR AR . S A )
B B, A 9T R BT A0 TR R ORI B MR R
g U200 g oA B8 FH T o O R 90 £ 4 3

ESTH: HYIFE 2N 5340 H (20210401218, 2022070771B); J& 7117 #7500 BF 55 i & 4E 55 H (S23013).
EEEI: #R(1997-), B, WL A, 5 E# A TEH . E-mail: 202011908001 @jmu.edu.cn
BEES: S, B, 8%, UK E AR 4 Y% . E-mail: wengzhaohong@jmu.edu.cn
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530 %

HLGE A R S0 FE AR

ARG S RSN 7 O3 5 Ak iR AL R
BRI H AR RN A2 RS 1 O R T A TEF,
RAFZAEIN AT N T R W R o X R
9 Ji 1) 32 A BP 2R T Js ok ) 16S tDNA il ITS il
PP AR BEAT I . 8 5 RN A W AR O A 43 A
[ B R A [ e J3 YR 400t DR s B i B 4 1 8 %))
RE) ST ERESY, AR L R i e G H T
WP AR A ROE IR E, SR e GRS
WA A, RIS A N T E S T3R5
FEIRBETH B o

1 ##EITTIE

1.1 HEZEAIZEH

b g O ST Y G R T T T A, B SR
TEAR SER 2K . SR8 T IR SR AT IR K
27 20 mg/L WHRMRAYIRKIZNL 3~10 min, SKJ5
FHEE 7K gt Sk i B 2R T RIS THT, AR BEIE VRN AR AR
. BRI Y S S8 R O A SR
FEAR, BEFRFEHARACE 1 KR . SRS
FIE1.65m, TJE 1.53 m, /% 0.82 m, & 1000 L,
JE T 10 em JIEYD, FHINHERRKIR = HI7E28 C,
FRHH K R L AP U8 5 9 R SR 7K, pH 8.00+0.43,
HhEZ 29.00+0.33, A7 i JE A 1L T7 FE AR N K A,
P B R AR D, TG K IR . B H A%
PSR DT 3%~5% 1 HT i SEF IR 11 (Ruditapes
philippinarum)s 3T {14 Wi (Crassostrea ariakensis)
W, FEERE 1 d YT V> 48 (Perinereis aibuhi-
tensis) AT E IR . TR EIE 0.5~1 h J5H#oK
IR BRERAIEEAE . SAk2y 1~2 A5 R &I 6™
P, WS AR A2 KGO0 i A% B AL 45 h iR AT AL, A
KH(30.00+£0.5) °C o H R MLELFIIC 5% 28 IRFF AL 1
Bl W BRI DL S, R T R L 1) 2 O B
PR It G E, T 5 S 4 T W i
TELER oy M o BRI SEE 1 A ARt S 45
B E, AT R SR AU R S A R
12 BERENENRENEVEEMEES
W5

BURFRYOE R & 5P 50 4, IRARET I
WK, BRERERGRER, WS BEY E

K 10 mL, ¥#5r 8T 2 4 5 mL WIHRAAE,
80 CUKFATRAE . FE i Y AR R A BR A
FPEFT DNA 250, PCR ¥ HGAIM Y . 405 %
TRV S5 A B I Bl o B 16S tDNA LT
G V3-V4 X s p 45 5, B 45 8 FiE TS
AT R HOITS Mg R, WEFEEH
MiSeq PE300,

Miseq 7755 pair-end (PE)XUi 741 808,
X453 Fastq B0 AT BTy ab 3, 253 2000
(1) Fasta $(45, RJE#TAREURG T, # T HLEL
$5(Raw PE)TE LR barcode 1 primer I PF L5 15
F] raw tags, ZHE—H LRSI . HFI 52
5 (clean tags), S QIIMEI(V1.8.0)F &
F1 vsearch #X4¥4 clean tags FH 3277 U4 i
OTUs!'. N 7153434 OTU X [ i H Ao 215
K., 7E Silva Fl Unite 55 FH 0 4H 0 R 5 P 250808 R
H blast 5 RDP Classifier ,uclust consensus taxonomy
assigner SFJTIEXT OTU MREFRIFHIHEAT X 74T,
HRHAHEYREE .

1.3 HEQH)RSEFIESEIE

PSP R 4. JORH AR | R B R
1 1404 24 500 2, Sk H 584 (5.69+0.28) mm,
2 E 4(0.0243+0.0045) g A1 30% 1Y 1R G R
OK 7= R, A ZE 08 K R, T il i 45 b 52
Wk A, BRI, LR SR A Ay BIR AR
19.7 cm, FIEREAR 14 cm, & 15.5 cm B3R,
255 3 Lo SEIRM K AL IE TS, pHS.00+0.43, £
J& 29.00+0.33, SCEHHEE M(26.0£0.5) C, SLEGH]
KAFFERA, WA E=5.0mg/L.

SHEFELRETE LR E 7 ARG
JERBRE 200,500,800 1100, 1400, 1700 F1 2000 mg/L
M FXT IR, BARE 10 J 1 B4, Wk
12, 24, 36, 48, 60. 72, 84 F1 96 h fix K 3Z ¥
JERSE AT IR .

M4 TS a4 SR, WS 2Rk s g .
DI RS2 e B 1400 me/L 4 B BRYEE, HX4L
8 X, 0 3.15, FERHE N 200 mg/L, HXFEH X;
S 2.30, N=6, ML A [ A d=(X—X))/
(N-D) U5 d=0.17, ARG XHEaIBE 4 E 199.53
295.12, 436.52, 645.65, 954.99 1 1412.54 mg/L
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6 MR (EE 1) Jeas X IRA; YRR 12,
24, 36, 48, 60. 72, 84 fl 96 h, H4 10 H 1
WA, 3 Y BERE 12 h ML ARTE TR IR L,
TESRFET AR . ARG F1IR 0L A S8 . A HR
TS LA T RS 2 5 BT T O S A A AR
TG SRR AT B A ST R AR K |
AT AT, FETAER BB 85, DAk Sk T
Ak

*1 HRARSEBENNBKREMLGYNE
Tab.1 Logarithmic concentration and drug quantity of
BCDMH in each group

4151 XA X it /(mg/L) 2 ht/g
group logarithmic value logarithmic dose  amount of drug

A 0 0 0

B 2.30 199.53 0.67

C 2.47 295.12 0.98

D 2.64 436.52 1.46

E 2.81 645.65 2.15

F 2.98 954.99 3.18

G 3.15 1412.54 4.71

14 AMSUHIHEMREIR

AL ARG, KRBT REE
52 H)a7 BIE T Jo 1R S PR i oK rh 47K
RS, ST 12, 24, 36 il 48 h, M
FIFIC UL IR 1 B ah & LT
1.5 ZERMPEESERURE

TEL VRIS BN 3 # 10.30,60 A1 90 mg/L
4 ABREERNZS U0 RRAE, HEAT IRV R X 2 B R
AR 1 I8 %)) 2 55 B 5 W 5L 5 o R B AR 280055, B
3 d A — UK I A BT I A v TR A
WA, S 20 B, 3 MEE, B
A 20 BOOMETCHE | IRDL R AP SZAE B, HAR
(3.12+£0.25) mm, 72 (0.0051+0.0011) g, 3 5
2o SLEIEAT 60 d, RERICSREIINFL . 1 k4
KAWL A RECRE T AR EEE
1.6 Sit4Hh

K SPSS 25.0 4% 52 5 2 Fial i AT B R R
Jr 008, B uEEE B, Jr2E5 A LSD it
e a2 & e JE 551 A R 2 806 50 b iy
Kruskal-Wallis H #5535 #4773 #1 . P<0.05 KR 22 5

W, P>0.05 FREFARE, T EFETH
Probit %K X R B (B A9 95% B 5 DX (8], P it
52 I AR H 0 0 18 TR ST PR 2 BB vk B (L Cso,
mg/L) . ARG MR35 2 A LCsy A H 2 KO
SC=LCs0-96 m*0.1 115153 3|4 2 J&Z (SC, mg/L).
JH Origin 2021 Xf Fr i B A T VE K .

2 EREHSW

21 HEEZEAIZEEER

4 X R AR E AL 12 H B TFIE 200, %
GRIRAE VD . WCAR ISR 4 e e B, ARG TN
KR, f% BN TD 2 oy B IF AR . T 2022 4F
7 H 3 ARG —HE 2 500 KL 00, S AR Tk
£ F] 100~1000 ki bP, fp2 25 d, s E|
16493 Fi % U1 (3% 2). Bl J5 Rk 2L % BP i E 21A
WP AL AL A K 32.5 em, FE 24 cm, &
9 cm WK ITEME, & MR 500 k&N, 7T
SAFTAR, BRI — UK, Pk o R i 4 B
FUR AR S RE TR AL, WAL R AL 40~60 d, 1533
1145 5704 H 1 4k,

ARRNTEFTEHIPHTHZHEEN 66.25%,
S EE R 52.25%, FYEAL KA 50 d, F
YR RN 47.75%, 4 E EF B
4123.25 Ki(F 2).
2.2 BRRIEMEINF 1 R4 ER ST

I Aot R b R LU G I P B2 A B RN Sl 4 S
grfs, R e 3 MiREdE 1), ZaEE la)
— R AE A T A e S IR, 2 T A e T R
BRI 30% (& 2), Rk ARIaE R G s, RE
B KRB EIN S AR, Y5 & 2
AR, B 2L, ORI, SO A
MR, BAATH(E 1b)— AR R T 4R
WA, JEEIEGERE, 05 A e R 4 B Y
40% (& 2), FriEhRIEA R 22, S EH A&
O L, WA mNEEE R, e AR
JErEses; AEMmIA o) e LRT . ThAE
BB, ALY B bR, 2 BT e T R
1) 30% (& 2), FRAE R IEIE K — 2 R,
TS, 2 At B A o B 5, ELAT A SRR,
BG FECE NG IEAET . BOXSEYN G . H R
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JR RN —BlSMR R AR AT A ERE S RSN, A R T A e B BE T I 0
ZIXLEA R . R AER, SRRy I HREr 1 AR SR HEA 2 I ERREA AL
AL O S LGS E (K 1d), Atz eERT, DR m iR 5T,

R2 ANFELMPE, BE. FPE. MUXESH
Tab. 2 Measurement parameters of prosomal width, wet weigth, total spawning and hatchability
from 4 pairs of Tachypleus tridentatus

AT

4 A=A
ey R g B fom W /g O R 1% WAL 1% 2
fertilized egg

total spawning

no. gender carapace width wet weigth amount fertilization rate hatchability infection rate
1 M male 255 1519.4 3520 70 58 42
I female 26.7 2728.7
2 M male 25.8 1506.8 4247 62 53 47
I female 19.8 3237.7
3 M male 28.2 1660.7 4946 68 52 48
I female 31.8 3141.2
4 M male 323 1412.1 3780 65 46 54
I female 30.5 2828.0
¥IfH mean 4123.25 66.25 52.25 47.75
a b c d

1mm e Lmm

B BT R AR A # 0 (a, b, o) 1 %40 %(d)

Fig. 1  Tachypleus tridentatus eggs (a, b, c) and 1st instar larvae (d) infected by pathogens such as bacteria and fungi

; :j [ @B 5 red eges 23 REAREMEINREARE. ERESSER DT

%3 | 3 EfEP white eggs R YU 2% b1 4T T 2 4 2 ;
L2901 S I bk s & X]L,m\xﬁgﬂ?éﬁﬁ’]jﬁili_l*ﬁﬁn %, EEE’JZJE
=59 F ERTANG N 17 B, DR R >5%) b A

Ry 232t e , .
Egzs» K W B (Shewanella) . W £ 2 W )&
'g:i 24 (Neptuniibacter) . AT & J& (Desulfobacter) . <5}
ﬁ E Tg W & (Terasakiella) MW ¥ BT 16 J& (Halarcobacter),
a8 12 FXTEBESMIH 23.67% . 7.21%. 6.64% . 5.41%F
M 5.16%. AT ST RAE, (L BRI i,
0 5 5 ym Ho A0 55 S S G B (Ruegeria) . FLIR AT 1 &
FHIREH/d incubation days (Malaciobacter) . 1 WRiE B J& (Oceanospirillum) .
2 o IRk 1 45 (2 DR B 0 A Psychroserpens . ¥ 1# J& (Marinobacter) . AT

KA B H A . e s o
F . WEH M . g
Fig. 2 Proportion of Tachypleus tridentatus eggs in different E( usibacter) T El}%( ethylophaga) 1& okt

colour infected by pathogens at different incubation days %E(Pseudophaeobacter) KXt ﬂz)%(Labrenzia) N
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BRPSER % PR 2 U TR B R L R i T T 803

Je IR HLE (Nioella) . T /KFT 1 J& (Aquibacter) Fil
HeSEA% T IR (Vicingus), FHXT R0 4.69%
3.66%. 3.19%. 2.47%. 2.46%. 2.04%. 1.55%.
1.47%. 1.41%. 1.19%. 1.06%F1 1.04%, &Y
B & T Y LR LRGN B 4 B, FEJEOKSE S e A
XF A0 0 S A B B (Hypocreaceae) i — J&, 7F
NCBI FRHFEFRGES MM EIILE, HME—
] LINE BB ERE, A F IR F] 81.81%;

RS 5 1 &8 (Aspergillus), FAXTEEREN 10.48%;
H b A K 18 B & (Cladosporium) Fl 4 ] & &
(Fusarium), 5338 2.71%F1 1.24%.
24 BREBEM1KRPEIMSEIHRER
XF3¢ 1 %548 FH SPSS #47 Probit 73 #r, 153 1
mk 3 FraaiyElEA B EEF LCso, LCsoen WA
945.06 mg/L, SC & 94.51 mg/L . Ui FH KA Hh iR GifE
KR BETE 94.51 mg/L PIx e [ % 1 14 iR 2 24201

3 REBEXMFTEE 1| BHENFEHTERELCs)FRERKESC)
Tab.3 LCsyand SC of BCDMH in the 1st instar Tachypleus tridentatus larvae

AfIA]/h time  LCso/(mg/L) 95% &% X |l /(mg/L) 95% confidence interval  [A] 9752 regression equation P SC/(mg/L)
72 1032.78 885.952-1239.710 ¥=-3.881+0.004x <0.01
84 984.00 824.523-1227.317 Y=-2.848+0.003x <0.01 94.51
96 945.06 790.753-1186.764 Y=-2.753+0.003x <0.01
VLSRR R e BE . S [ 40 T T ] 2 £ 28 I 2or
LBy 225 e SOLE 3. IR G H vk 100 &g fu i 3\32333
FEFE295.12 mg/L LU FRS, A 06hZ N T g gl o T oy 4
o 8 - 8 & o
s &l % A7 5 R I8 O 1 3 25 F(P>0.05), BIAEIS g o N e e
KGR A SREAETE o TR S R vk B g
FHW A, WREATIE. MR 3 o o105t e sia
436.52 mg/L I, SZEGIHK 96 h 22 5 45 I ] 45 1 1% ﬁ‘“’- 43652 & 645.65
TN \ e . e ; 95499 » 141254 (W, mg/L)
EAFTG RS 60 h Z Hi 19 B A KA AE & 22 & 5l
5(P<0.05), HiZWE NERHEEAS] 84 h ZJ5 . bB JcB [cB B JdB [eB .p
ST 1 g ) B E T . YR S
-20

WeEIAF] 645.65 mg/L I, S K 72 h Z 5 4%
B R] 05, 1 8 2h % A7 16 % B 35 IKF(P<0.05) 72 h 2.
HTEY A BHE AL, FRJE 96 h 215 HAth 2 ] s B
3 2 573(P<0.05), 1H 72~96 h Z [R5 AN EE
(P>0.05), 4550 Rk B IR 5] 954.99 mg/L Y,
SCERET 36 h Z 5 Y 1 4 & AT %R 83%, 5
T T S 50 B 21 A7 7 I 35 25 % (P<0.05) . Bl %5 7E
FIRIIG N, £7i% Rk — D AR, 60 h BHAEIG N
70%, ZJ5 EE 96 h SIS A R0 % 2 5
(P>0.05), UG RVE EEIA 5] 1412.54 mg/L B,
TE A5 B 1] o552 56 41 5 %o R A () 34 A7 7 2 1 25 5%
(P<0.05), 12 h JGFE1E RN 57%, 24 h 576 %
1UH 3%, FeAERAET, Ui 2476 SR YR Ik
F| 1412.54 mg/L KU LA, h#E P RmIET,
U L A A

0 12 24 36 48 60 72 84 9
I} [E]/h time
P 3 AN [ Y5 S PR X v ] 2 1 0 4 A7 305 2 52 i)
[) — i 8] R ML A — AR ) /NG 7 B3 A [ k2 4 )
ERAREP>0.05). [F—KETNLEA—MHRKRE
TR ZRIR AN A I [ 4 ) 22 53 A8 3 (P>0.05).
Fig. 3  Effects of different BCDMH concentrations on
survival of 1st instar Tachypleus tridentatus larvae
The inclusion of the same lowercase letter at the same time
indicates that the difference between different concentration
groups is not significant (P>0.05). The same concentration

contains the same uppercase letter indicates that the difference
between different time groups is not significant (P>0.05).

25 REBEAKEREMRERKNGEFE
R

1% &y e P I S P R S R 25
AR S BB IR S I ) it K b gt 47
WA S8, SRR, R SRR h s E LT
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530 %

OBl S BRI LI B B Y SRR PR v B K
Bf[) i A o 25 AR R (8] 4). 436.52 mg/L K ik
TR R LI A, PR W] (48 h) 45 B[] A 40
HAFTE R B 25 7 (P>0.05), HIET RHHK,
VEIAM T 436.52 mg/L K LUTF ¥ 8 At 1R G 0 R
WIHEE | %2,

120r @00  -6199.5350 -4-295.12—0
-¥-436.52—0 0-645.65—0 4-4954.99-0 (Y, mg/L)
aA
2 100} e o an i bB
£ aA aA FaA
g
g 80 B
°
B?J- bB ’bC
g 60|
&
40}
cC cC
20— s . . -
0 12 24 36 48

Fs 1] /h time
B4 R AR TG T 1 A AR S
1] L — AN 5 2 R v L ) 22
S (P>0.05). [[l—¥ & N ILEA —MHREIRE F 1R
T AN [ B[] 20 1] 22 520K 138 (P>0.05).
Fig. 4 Recovery experiment of 1st instar Tachypleus
tridentatus larvae after BCDMH treatment
The same lowercase letter indicates that the difference between
different concentration groups is not significant at the same
time (P>0.05). The same uppercase letter indicates that the

difference between different time groups at the same
concentration is not significant (P>0.05).

TR RWIER R E N 645.65 mg/L Fl 954.99
mg/L 1Y S 56 21 it 25 P S TR (R 38600, 4l B A7 T
BN, 645.65 mg/L 52K 4H, K E 36 h J54h
W AT R R 3 M %I (P<0.05), 48 h JG it — 4 i
EFEAK(P<0.05); 954.99 mg/L SLU4H, ¥R 36 h
J5 4% P AETE R (33%) i 35 i [ IR(P<0.05), 48 h
Ja A7 FAE (33%)

26 RERELEEARBRIKFEREITED
PELFD 1 A EEFTUR

T 2 4 R B Y Rl RS 10.30.60 AT 90 mg/L
X4 B EE RN IR, R4 T TR S0 R X DR Rk
1 E R EROR L . ORI R AnEl 5
Fion, 1580 0GR 550 T R s — 8, Ul B R
Y B 0 2 R B B0 T, ANREIRL . 30 mg/L K LU

e B[R] BRI AL R YR AT R TG
Z£5(P>0.05), Ui 30, 60 F1 90 mg/L J8 S H
TR 2 [A) 6 % O I R AL RO ARG, 7R R ST
TR EIALE, 253K, 30 mg/L &L
FE A IR B & T 0~10 mg/L IR 4 (P<0.05),
ULEHTE 30~90 mg/L 18R S R vk R AL 50CR e
0~10 mg/L ¥k & B &F, 11 30 mg/L M DL R E4L Y
YL FFE T B LT 0~10 mg/L WEA
(P<0.05), 1] I, 30~90 mg/L TR 4 DX vk & %ol % oY
AL SR AT, TE AT R 1k B R RSB T,
PNIE T

[ &= 4L hatchability
O BRYL# infection b
80\ SIFETH mortality |

—c

o
—o
o

i 25 2L B BB L/ %

proportion in horseshoe crab eggs in each group

(=]

10 30 60 9
VRS R ¥R BF/(mg/L) BCDHM concentration
5 ANl i i R s T DR ko 2 B A A 4R
[F] —Z 50T LA M E NS SRR P
Z R 22 %A B3 (P>0.05).
Fig. 5 Effects of different concentrations of BCDMH on
horseshoe crab egg hatching
The same lowercase letter indicates that the

difference between different concentration groups
at the same time is not significant (P>0.05).

TR FIH BT 1 4l R B: & m 45 S R W
(E 6), SLEA AN RAIAH L, Wi R R E 2R
(P>0.05), VLIRS RMEEEXT 1 48 W7 &
BHILF-TCRM , 30 mg/L Je LA 3 BELHAE 1 I A0 2
% 4y A 9 TR Y SR PE T 3R 22 () ) 6 . 3 22 57
(P>0.05), UL 30, 60 F1 90 mg/L PR KV B
X 1R 2 A A s il B SRR TR Y A5CAR A
i, BB B RAFHI BT IAACR . 10 mg/L A
SERRLAAE 1 WA 2 BT F bA g 2R
(P<0.05), TMifEJ&Ye R A % 2% 5 (P>0.05),
P8 B ZEAR Y BE T (10 mg/L)VR S80I B 4l 4 B i 95



56

PR RS hEEFENANTEFMEI . SR IR A E B A BT 805

PR R e 25, /NIy 4 4 SR D )i T DAA
o 30 mg/L K LA b e B 4 Bt 5T R AN HoA 2 K080
AR T R AL (P<0.05), i B 24 5 G20V TR 3k
30~90 mg/L B HEfS i 2 AR ARy, FRIRIET 3,
27 HEEIRHYERSITHARK

W 1 I BN A VR S R R (R >
199.53 mg/L) itk Hr, WL A BILER 4 4l % 25 %

oo
(=]
1

553 molting rate

a

(=)
(=]

i AL RS 4l E I L%

NS
S

S

B Ry ety IEHEATINUK, S TG 1T R DUR,
Bt 25 25 W)V (>436.52 mg/L)HISZI I (>36 h)
(XETIN, 4 i 45 a8 AR P IR LA B0 K 6 s 4
(B 7), VLEFah s sk /b, WA T W 3] Al
Gl S AR 55, B K 1w 4R 1 %)) % Bl [R]
(>72 h)$EK, FLRM AL A il e 4 2 Hu bR A,
BJG AT .

[ 1 1#84h 2 BYeR infection rate of Ist instar larvae

W40 % YL 2R infection rate of 2nd instar larvae [ ] 144 %3E =% mortality of Ist instar larvae
[ 204412 %¢ 7= mortality of 2nd instar larvae

&A BT total mortality

proportion in the corresponding instar larval horseshoe crabs
B
(=]

TR & K ¥k ¥ /(mg/L) BCDMH concentration
6 ANal v B 1 IR T DR Xk &)y 2 45 110 T RERICR:
Il — 25T LA M)/ 58 F0R T4 22 192 5 R 183 (P>0.05),
Fig. 6 Disinfection effect of BCDMH in horseshoe crab larvae cultivating

The inclusion of the same lowercase letter at the same time indicates that the difference between
different concentration groups is not significant (£>0.05).

a 3l ERIKHEYRES
enrichment of gray- hite
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Fig. 7 The book gills of larvae infected by pathogens (a) and normal individuals (b)
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indoors and the

identification and control of common pathogens for fertilized egg and
larvae

ZHONG Yunmin, WENG Zhaohong, WANG Zhiting, LI Jiayi, XIE Yangjie

Ministry of Agriculture and Rural Affairs, Key Laboratory of Healthy Mariculture for the East China Sea, Fisheries
College of Jimei University, Xiamen 361021, China

Abstract: Chinese horseshoe crab (Tachypleus tridentatus) belongs to the Arthropoda, Chelicerata, and
Merostomata taxonomic groups and is, specifically, a member of the horseshoe crab family (Limuroidea).
Tachypleus amebocyte lysate (TAL) reagent, prepared from the hemolytic solution of T. tridentatus, can quickly
coagulate into a colloid with bacteria; therefore, TAL is a conventional reagent for the detection of endotoxins.
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Due to habitat destruction and overfishing, 7. tridentatus has become an endangered marine animal, with its
resources on the verge of depletion. Artificial breeding and release are important ways to increase its population in
the wild. Artificial breeding of T. tridentatus has been conducted as early as the 1980 s. However, artificial
breeding strategies involve killing horseshoe crabs to obtain eggs, with few reports on larval cultivation; therefore,
this breeding process still lacks detailed technical standards and specifications. In recent years, artificial breeding
has been adopted to promote natural spawning of broodstock horseshoe crabs under simulated wild conditions to
reduce the damage to these rare broodstock crabs; however, their corresponding hatchability and survival rates are
relatively low. With limited artificial space indoors, high-density culture leads to an extremely small living space
for fertilized eggs and larvae; therefore, these eggs and larvae become susceptible to infection by various bacteria,
fungi, viruses, parasites, and other pathogens. Therefore, to improve the hatchability rate of fertilized eggs and the
survival rate of larvae for large-scale artificial breeding, it is necessary to address these issues.

In this study, nutrient fortification of the broodstock horseshoe crabs was initially conducted, followed by
natural fertilization to obtain fertilized eggs for hatching. Then, the eggs infected with bacteria were collected to
study the characteristics of different colored eggs. Next, 16 s rDNA and ITS sequencing technology were used to
identify bacteria and fungi on the surface of 7. tridentatus fertilized eggs, and the composition of these microbial
communities was analyzed. Then, acute toxicity testing of the 1st instar larvae with BCDHM solution was
conducted, and disinfection concentrations for fertilized eggs and larvae were determined according to the safe
concentration range. The results demonstrated that a total of 16493 eggs were laid by the four pairs of horseshoe
crabs, with an average fertilization rate of 66.25%, an average hatchability rate of 52.25%, a bacterial infection
rate of 47.75%, and a mortality rate of 100% for fertilized eggs that were infected with pathogens; this resulted in
the final production of 5704 Ist instar larvae. Compared to previous breeding studies, more horseshoe crab eggs
were harvested, which was attributed to the use of nutritional fortification in this study. Nonetheless, both
fertilization and hatchability were low, which may be related to the poor physique of the broodstock horseshoe
crab and the breeding environment. The dominant bacteria observed were Shewanella, Neptuniibacter,
Desulfobacter, Terasakiella, and Halarcobacter, with relative abundances of 23.67%, 7.21%, 6.64%, 5.41%, and
5.16%, respectively. The dominant fungi included an unknown genus of Hypocreaceae and Aspergillus species,
with relative abundances of 81.81% and 10.48%, respectively. The LCso_96 nyof BCDHM for the Ist instar larvae
was 945.06 mg/L; consequently, the safe concentration (SC) was determined to be 94.51 mg/L. The 1% instar
larvae were observed to possess strong tolerance, but the specific mechanism of this tolerance requires further
evaluation. The optimal BCDHM concentration (SC) for egg hatching and breeding of 1st instar larvae was
determined to be 30-90 mg/L, which could significantly increase the hatchability of fertilized eggs (P<0.05) and
reduce the mortality rate of 1st instar larvae (P<0.05). A recommended concentration of BCDHM for the hatching
of fertilized eggs is 30-60 mg/L, with a specific value within that range being determined according to the
infection of fertilized eggs; additionally, lower BCDHM concentrations could be used for disinfection when
infection is not severe. In this study, eggs were disinfected every two days during incubation at a concentration of
30 mg/L. When infected eggs were observed, they were picked out and changed in time; they were then disinfected
with an increased BCDHM concentration of 60 mg/L and daily water changes. Overall, BCDHM can be used to
effectively reduce the risk of fertilized eggs and larvae being infected by bacteria, fungi, and other microorganisms,
ultimately providing daily disinfection during the artificial breeding of T. tridentatus.
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