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Lethal effect of ten chemicals to sea squirt Ciona intestinalis
in sea cucumber hatchery
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ABSTRACT Acute toxicity of ten chemicals to sea squirt Ciona intestinalis was tested. Sev-
en of the ten drugs showed no lethal effect on C. intestinalis. These drugs were zinc sulfate (<<
3 mg/L), sodium bicarbonate (<{2.5%), tea saponin (<{6.7 ml/L), cypermethrin (<0. 2
ml/L), trichlorfon refined flour (<{4 mg/L), trichlorfon and phoxim mixture (<{3 mg/L) and
potassium permanganate (<{5 mg/L). In contrast, copper sulfate (=1 mg/L), MQL (=5 mg/
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L) and garlicin mixture (MQS) (=15 mg/L) could kill sea squirt in 24 h, and the half lethal
concentrations (LCs,) of these three chemicals were 0. 58 mg/L, 3. 33 mg/L and 10. 80 mg/L,
respectively. At the concentration of 1 mg/L, copper sulfate could induce juvenile A postichopus
japonicus to disgorge their intestines in 3 h. Thus, copper sulfate is not suitable for use in cul-
ture practice. In addition, MQL and MQS had no toxin effects to juvenile A. japonicus in 96 h
at the concentration of 10 mg/L and 20 mg/L, respectively. Therefore, MQL and MQS were
considered as the effective drugs to kill C. intestinalis in the sea cucumber nursery system, and
the dosage of 5 mg/L and 15 mg/L for soaking 24 h were recommended in their application.
This method is effective to kill C. intestinalis in sea cucumber hatchery.

KEY WORDS Apostichopus japonicus culture Ciona intestinalis Toxicology
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P ¥GE Ciona intestinalis BE RPN BEEIVE]. BHN. AEB . HBEEHR IR %
1994) ., FHEBHAEEE BB . AENHEEBNA I H. LU DEEZ. 5SWEHNAREBRIFRAIMNE
fh. EREEREBERERSORRN 1995 . HEEWE) BEM 7 5~30 CHRIFE, FEE R E R
RSO AERKEEZHBE. HEEHSHEAR, EHHAE  EAERKERELE AAENHE,. £
B, M ERR,BREZRE. BTl T FINRE N BB, BAREE B K208 0 4 5 1 U FF
2005),

S EE R, F B ILRE BB KRS Apostichopus japonicus B, — M 6 HVIEIAT £ B
PR T LA gy /N4 ,8 AR BIRIE,.12 AMAFREL Kb XEREMFEARNE —EEZR, BREHAE
DERSEEEHZAAE HAHAFRNSFRELIBEHAKMBRENEANSENL. ME MM EE
EE - WEERSHAR L CORRS BRI . BIEEAEN, BE/KP R EIEY MR EA IR, X KA
HRBERAABORMEFRE, WU ERY L SWNSHEER S CGRBOE 200D, HN, FHGHITREEH
(B 2), MU THSHARSENESEBSSFER, RN B REHFEE S, [mK PR Y, AT
MHHSHERK(EEES  2005; TAHRES 2000, BIRBHAZIINEEFHSHEEBABEZERE KA
AntEA R E NS, STEFEREEEHAAREE, MRSFEAFERERKE R, T REHIEH
BAEFEERNEERMABAEENRALE N, ACRAL 10 F i 25 X5 33806 8 0 203 v X 5 At 5
BRLWE NI ECGREBESE 2001 R IMFTFREHFMIREERS 2005, EEIFREERNRBRBEEE
By, ARSRERRABEFRERBEARAS S,

LAKTL 2. kT 3. B R M2 RSHEREEREIEREH
1 Incurrent siphon;2 Outcurrent siphon;3 Attachment protuberance Fig. 2- Numerous C. intestinalis
Bl RESHEREABEEENE (arrows) on polyethylene plate where a few

Fig.1 A C. intestinalis found on a polyethylene plate sea cucumbers attached
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1.1 BFRMRESEHRARX

FEHEENESHEABYRETULURERETESRYESTE L. FEER 260 4, MAKEE N
1.0~1.5 cm; #25 210 4, MEKKTEREH 1.5~2. 0 cm. FRBESEF 100 L WAKETE R, THAKE
BE2EHGUREAHENEEEK ZE 0Kk, X2 h EHTAHERRE.

1.2 AB#H&

ARB I A 10 Fhasy , A RFRRRFEERLR 1. XPIAEAR S RBEE TR FRXTHEY
WA RHE

®1 HABRAHAYHENRE

Table 1 Categories and sources of the tested medicines

%z AR RS CE- Yl X4
) Drug Reagent type Effectual component Content( %) Manufacture
BB 4E Zinc Sulfate B WA 100 IWREZHITHRAA
BB Copper Sulfate B {4 AR 100 WRALTHERAR
BB E 4 Sodium Bicarbonate &l 44 HEBEAH 100 LWAREZHETIHERAR
%3 B Qing Tang Wei 27 125 3 10 KU RS EYH BT
# W 3B Cypermethrin Bk AN 4.5 INREEMEARABRAR
¥4 % E B8 Trichlorphon & 4% HEH 30 IIHEREYRARERAR
HE M - FEWHH Trichlorphon « Phoxim 5517 BOE W B 10,4 IR EY AT RAE
B G M4 Potassium Permanganate & WERH 100 WARZHALAIARA A
KER MQL 3073 # 0B CRiE) 100 FHERBEYREARAR
KEB MQS kS A&E 30 EEARELEFAGY

1.3 RBFHEFZE

FEZEIR 26 'C. K 202 CRAMHT, , NHEBWERATIHEHRE(FE BE 2005 . REMAKRA
BT SESEES | WIS KK, RBARR S L BN, 5hRERRELYWAELLE TR
B REELLBRER  ERAAFARGEANGY . K548 RXGEANGY EES R TR REKRER
Bl (RARERLER 2. 83RO, B KESEHRERNMFTRE; AREA0 BRAAMEMZEY . &%
B2ER 2 h FOREE EERREST KBRS, B4 DK 10 1 HBMAZY , WEHCRIUH
BRENEDEAMETHERL. ETHESRENTFTE 24 h AABRAKNTZRE ARXRL 24 h SUHEBHAR
NEARPT R RN, X EEHA SO A RRRE . MQL Ml MQS 244,17 T 96 h WS SRk
R, RENAYRERR S, RBRFSNS LEBREN . B RESEHARBERNNFTAE: S REA0 R
H, BHEDKE 10 k#SUEKEEN 1.5~2.0 cm) , RERBIRIUSAHRELES.

1.4 HBERHAE

PRV B IE 00 T OKALIT A AR, T P T R 2 5, W48 o BESE P B B 7K L o 98 7K Bk s T B
¥zsh, MG, BRUER N AKALBERER G, B4, EMAREKILKIF, R EEES, KL F AT
2K W B3R PR E R KL PR & 10 B R R, A BRI, SRR E R ABE . T A
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KILEA, NERA2RAEMR B, BRBY.OHME, B THBEE KD AKILE A ITHE 3) 8 338
BXRN . S ERFLTARMR, SAKE TRAE,TE3). M5, B Y HES BRA W,
MBEAREEEAMIR . 5083, BRI P A B YE MR 48 . P B R NS B R 3 48 il — H, % AR
JE& 38 Bl — BB (]G K P REHE ) CBPHERED

1.5 HELE

ARBRRLEHERAGHatEERE T, N0 1 RAGERESI YN PEER. BREFSERMN,
BERBERKFEHE,  Reed-Muech RE(EBE 19D REEMEY I BEEEH 24 h L BIEHRE
(LCsoy ) (FBMBBHZE 200D U RBREBOLHRE . AR HEEERABREANEGY, BTN NSNS

HRE, ZFTRREAGYNRSHELEE SO, HBLAKXN .
SC=96hLC; X0.1

2 #HR

2.1 NEEEHREZHIEERNEY

B YRR ERE R, R (<3 mg/L) BRBMEAM (2. 500 FKER (6. 7 ml/L) EABBE(S
0.2 ml/L) EH B E BB (<4 me/L) BA B » FHRBHH (3 me/L) MEEBREP (5 mg/L) 334 3¢ 35 %5 1
THFEEMA, RPRBRE RREP EER HHBET RN O R - FRBEXNHBEET LR W, JRE
BOKFLFFAIER , SRMERZE 0 B 0. 7F bR S 00 v BE T BB N , R0 4 R 4 0 LR 3 B X B T B B R
EH. —2&YWMA, ZBGRKILA BB TR ,HERMIFRE , FKFLITAIER , 88 R#EAETHR
FErEA

2.2 NMEBBHAHRERANGY
MQS.MQL BT AR SEREGE, X 3 AP H T HBMEBEFHOBE LR, FRIE 2,
K3IfEA4.

£2 MOSHEREHMEELBRER

Table 2 Toxic test of MQS on Ciona intestinalis

254 ¥k Bf Drug concentration(mg/L)

it 8] Time

o~
3

20 17.5 15 12.5 10

10 min 4~ 4- 0 0 0
20 min 4~ 4~ 2- 0 0
30 min 6~ 4~ 2- 0 0
1h 6~ 4~ 4~ 2- 2=
3h 10~ 6~ 6~ 2 2”
5h 10~ 6~ 6~ 2- 2-
7h 10— 8~ 6~ 4~ 2=
10 h 10 8 6 4 4

12 h 10 8 6 4 4

o o o o0 o o o o o | o

(= - =] (= e - - -

24 h 10 10 10 8 4

RPN EIEHMIET MG " RBALA SN EEEREERD
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Table 3 Toxic test of MQL on Ciona intestinalis

it ) Ti Zy Y3k ¥ Drug concentration(mg/L)
f /8] Time

10 7 5 3 1 0

10 min 4~ 2- 0 0 0 0

20 min 4~ 4~ 0 0 0 0

30 min 6~ 4~ 0 0 0 0

1h 10~ 8~ 0 0 0 0

2h 10~ 10~ 0 0 0 0

9h 10 10 6 0 0 0

12 h 10 10 10 4 0 0

%4 REEANEEENNEERRER
Table 4 Toxic test of CuSO; on Ciona intestinalis
6] Time 2541k BE Drug concentration(mg/L)

5 2.5 1 0.5 0.25 0.1 0
10 min 10— 0 0 0 0 0 0
20 min 10~ 8~ 0 0 0 0 0
30 min 10— 8~ 0 0 0 0 0
1h 10~ 10~ 4~ 0 0 0 0
3h 10~ 107 [ Q Q Q Q
5h 10~ 10~ 8~ 4~ 0 0 0
12h 10 10 8 4 0 0 0
24 h 10 10 10 4 0 0 0

MER2.E3ME4LPAUBFH, A 24 h ) MQS HF>15 mg/L . MQL ¥ JF>5 mg/L MBLRHFWE=>1
mg/L X BB YA 100 B IE/ER.

2.3 HERAYNEBMESHNBEER

LRLER KXY, MQS.MQL MEMMA N FHEEHABILEM. SMABRLY MQS SHEMN , &Y
B B RO OK FL DR R) S P A VB A RN — BB RS K AL BB I, KA GV ESER RO T REARAR.
B 25 Y /e PR TR) 9 4, SR TS B K AL il A BB Tl VB AR N 2R AWM VR4, B W
8 KM OKILRA B, BERERE, B/ RAERT. H MQL X B HEHKN IR MANA FAR,E
TH BB AR LA TR . B R A . 38 Reed-Muech FB: 43 IR t MQS.MQL Fl5i B2 8 X 3% 35 8
B4 24 h ffy LCs 28 10. 80.3. 33 1 0. 58 mg/L.

2.4 MNHEBEHARREANGYNESHES
RRFANBESEHOBERBRERMES.

5 HmMEENESHEMHEBEAR
Table 5 Toxic test of CuSOs on juvenile Apostichopus japonicus

2% ¥ Drug concentration(mg/L)

fffa] Time

5 2.5 1 0.5 0

10 min 10~ 107 0 0
20 min 10~ 10~ 10~ 0
30 min 10~ 10~ 10~ 0 0
1h 4 0 0 10~ 0
2h 8 6 4 10~ 0
3h 10 10 8 10~ 0
24 h 10 10 10 0 0

. RPEF NS0 G — "R R 2 ORI W48 3
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MQS fl MQL 7£ 96 h At S FHABERBERE: MQSKE<20 mg/L 5 MQL ¥ E <7 mg/L
Bk 2 R Wi 4 R i B B R O

LS EHRB RN, MQS HE<20 mg/L 5 MQL ¥E<7 mg/L £ 96 h AXHESER M. RMR
YR BE=>0. 5 mg/L B, HES BRI 2 A 4R 5 MR F>1 mg/L B, S 7E 3Sh kB RX 800 A E(K 5. B
Reed-Muech 3R BB XTI HES: 96 h 1 LCso 9 0. 75 mg/L, BN HES M 22 F SC=0. 75 mg/L X
0.1=0. 075 mg/L,

3 itig

Wit 10 25y a0 s & B, R A (<3 me/L) BB A M (2. 500 FK B F (6.7 ml/L) AR HER
(<20. 2 ml/L) W HIBCE BB (<4 mg/L) BE R« FHRBEH (K3 mg/L B R (<5 mg/L) 7 HAYE
FbR H A o B T R P X B B e S U BOPEAE A . T MQS(Z=15 mg/L) MQL(Z5 mg/L) MHH MR (=1 mg/L)3
YA RFHRBRRE. B2EMHSHEERBIEL, MBRHFAKRE>0. 5 mg/L 0, #ES BB & 4 W48 M3k
B>1 mg/L i, #S7E 3 h At &RE 0% U L, M S & ™ENAEGE. Hit, MBRAAESEE™
SEPER. HEBRTS,MQS fl MQL BEREA RSB BEH, XN HES THERMEMA. 3 MQSTE 15 mg/L
1 MQL 5 mg/L ¥REE T, BB HIAE 24 h WSE2FET, A B E (LCs) 43518 10. 80 1 3. 33 mg/L., HE
SEXTRZEYHRE R 20 M1 10 mg/L i, B4 96 h 3G EH , MAEFRAEMP . RENSTFEHEAR
AWTZESELES 2004),MQS Ml MQL A A M S HEMARA T R KHFHEHWLY, 2 FKMA 15 A
5 mg/L BWEE, 257 24 h BOKED AT 52 AR .

# Nakatami 25 (1999) #R38 , BB B4 AL 2 L/ Z 1 d 89 B B ik A2 06 18 BY T 187 82 6 BR A g 38 4
BIRAEHWEH, ASEMRNHERMEEE YR EFRES. TR, AERERSTREHESR
Wk, BEBEHE., ANMERETEA KRS, KM 4E KBS, NS ERERY 90°, KBS WEE
ERREE, FRENTHRERELE. 2FAWRARELIA, BHEHA 6 ANTELAERNSEFE BHER
FEBR,BMBEK UERRAEE. IERGEEBEENEEMNAEE, TERBERERTE RERE NP3
T . A THBENENEEEMERERE S . FRAYNREIERHEITEMAR.

TEHBEEZRD, T RERERULEBEEHNEENNR, FRAEYHEATES ERTER
BFHFAR. S ERENHBERENSTHRENNE EMA KT RN, MR LR EEY X B
BRSNS REERMENE, RELGYEANTE ARARBRLE 2 - ERREBERNSORNE, vl
SR EP IR IR MR AR REE .
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