W4t B woo B o o @ Vol.44, No.2
2023 4 4 A PROGRESS IN FISHERY SCIENCES Apr., 2023
DOI: 10.19663/j.iss12095-9869.20211024001 http://www.yykxjz.cn/

B, WKL, BEH, 28, FU, ¥R, HaB. 608 g% bs % XV T il O i Fh bR ic RcR . vl B 2% F R,
2023, 44(2): 40-49

LIY, XUYJ, CULAJ, JIANG Y, WANG B, LIU X Z, TIAN Y C. Marking effect of coded wire tag on released juveniles of black
rockfish (Sebastes schlegelii). Progress in Fishery Sciences, 2023, 44(2): 40—49

& B IR AD AR B 3T VF BC S 7 B A AR I SR

& B2 kT BEEET £ #°
F o®?® WMFEA® "Hzg!
(1. RERZFFKZ2EBE KE 300384; 2. P EKF=R2AMRGERIG KR 5B ERFYS
ARSI R LR ERER TRERSEHE ILE TS 266071)

e Kl 4 J& & 75 47 45 (coded wire tag, CWT) Xt [B] 4% 1F K °F i (Sebastes schlegelii) B t A
B A B B AL(ER 5 5 R ANAE BMALK)IAT T ARIC L8, AR M REE . FERFE, fFiLE
HHRANBEEER E KR EEARAEFTEITFNT CWT WAFERR, R B, CWT 4&
©30d G, RIS EIERHH 100%, NI A5 S 4R IAFIE 4 (SLM 41)Hy 52 5 & 47 4 4R
FeR A 87%, KA AE T8 AAFIE LALLM 4t L5 & A7 SR IR A 97%, v A3 3 AL A AR
AR ERFFFEH A 100%, CWT #Ri0 L0 & 45 € £ KERTXHEA, /it ea®wrja, SLM 4
K AL A 3 AL A AR I 41 (LDM) 52 36 & B fE st F (L A B (CAT)E M B E 5 T B4, FradLihaff
fiE 48 A A B L ER(SOD)E M B £ 5 T B4, F SDM 414, H b 556 41 Ff fJi # IGF-1 mRNA
FHAFEZEE TAEE, LDM 4Tk HSP70 mRNA k3 K FR ik, AN FEX GG Em A
FEEE, CWT &5 T KFawAmaritkn, £ CWT /it Wi EKE T, HAex
AARBEEEMAE KRN HER T OHFALENEREZF, KW CWT AT 8 1E X KT 85 % A 38 i
T W AR, Bk, FIA CWT FRI0 0 I KT 4w F B F — /MR K B % 98 =308
BT 18], A A T 4% 8 AR I8 B A A T R A R A K R E
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(Sebastes), =& E T # UL AR IR IR Z 0N IR A= fa 2
(G IE{E, 2003; Feng et al, 2014), 12T FEt )y H %%
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AT g A A A5 S T K SRR AT O R ET il i
v, Xt B AR R 1Y SRS R B T AR B9 £ R
F o FRig i & TPAL 7K A A W3 e AR i FE 2 B
S WERA TPEAR VR ECOT i A ORI TR B
FEARIE(LU et al, 2014)E Hil A AR T k08 71
XTGEVRIGTE IROR , A VF OB 22 o et T 2%
WeHE o SR, H T HRAE BT TR DT il 5 S I 1Y)
FRICE AR A9 hric AR, HH A AR AR
85, 2020)fFAERRIEAS Gy Rl . By S AR A I R, A LB
AN RIS G A TRE s 37 N2 4 AV & BTV /Tt 3 e
SRS HEPEA

4 )@ G i A8 25 (coded-wire tag, CWT)HE A A
AN G L ORS S RDCR ) HBE B E AR AT
G, RV A R BURACR BB AR ICH R Z —(Guy
et al, 1996), EWANCTES LIH(Sparus aurata) . K7
Wtk (Salmo salar) . $LEBR 2 DL ff (Schizopygopsis
younghusbandi Regan, 1905) . K #i ffi(Larimichthys crocea) .
X 6} (Paralichthys olivaceus) . -t 8 & (Entosphenus
tridentatus) . WKIMN82(Anguilla anguilla)5s 2 FhFric il
i £ 25 o 15 3] N FH (Sanchez-Lamadrid et al, 2001;
Crozier et al, 2002; Zhu et al, 2016; B HEL, 2016;
Bk VT.4E, 2017; Hanson et al, 2017; Simon et al,
2020), B T RUFAIARICROCE,, (B8R WA Chrid
Xt A IR AR R S I P A ST HGE . HRT, CWT XF
VI ECT- il B R A AR 10 0TI 9 6 A DL AR T - AR5 DA
VRGPl XF 42, Il CWT FRZEXT A [ RS 14 [GAF
Sl ¥ RO R PR ICER AL A AR ICRBOR , IO SRAETE 3 AR
PR A R AR R o O B A AR IC R X 2R —
a7 AR R BEIR AR R CWT FRic #RAE XS
TR B A A AR B E A 553 AL, ASBH ST A 3 i
B JiE A Tl A ALY AL (SOD) | i 4 Ak A il
(CAT) Y5 P22 A T A 1 N IAH Se ZE I (IGF-1 Al
HSP70) B BTN B RO CWT i ic i Az 2138 1
FEE, DAV [Pl 0 B by Ak 5 S 35
RORVPAL PR AL F AR S

1 MRIERFE
1.1 SCIgHed

AL T 2020 4F 8—10 A AEH 5 U il Rk
FABRAFIFE, Fras vF G al i #h oz ARl E A
TR R, BRI R ST AR WEKAT O R AR . /NI
RN (8.25£0.84) cm, fRH 4(9.99+2.75) g; KL
K A4 KoM (11.1340.67) cm, 1A $7(20.95+2.99) g
(F2) WY HAIZA B W ERM 6 MBI 4 m’

KT, SR B FRAE AR ARl 29~31, ¥
fit%8 6~7 mg/L, pH K 7.8~8.0, /KiiHl 21~23C,
H K HE N 200%, BRECA R, B8 2 )k, i
R,

VeI 50 0 BE RSP 5 42 Yl (levator arcus palatine
muscle) FIH FBL AR R0 7 5 o AN [R] RIA% B Fh RIS
[FIARICA, B E 4 S SCERZH A 2 ASXF AZH /N EIAR i
505 4 WLFR D 41 (SLM) . /N BLAS 75 F3 UL A A5 id 4
(SDM)., K HLKE S80S WUARIC 4L (LLM) . KALS 75
EBALA FRICAL(LDM) . ZINEILAS X BB 41 (JE AR iC )(SCN)
R FAE X AL (LCN) . B0 dii s 1 M ER,
TS 120 RBAIITIR, ST TF AR ZS
i, ARREPLEEE 30 B TIAE . 2K EFR AR E
JFCR (R 2). BHRBIN, B0 12 h 75, JHE
M 1 h JEE MR

1.2 CWT fRic#B1E

ST CWT ARic e 4 SR 1 [ 55 [ Pt
R ARAT . CWT FRZMEAR 0.25 mm, KE
J9 1 mm, FIHBCENPRCASIETARCERE, A
M FEAT IR 2 (B 1), Frf SEi e bRic
FRURRUEERT 24 h {52 140, X R4L fa i A ARl
SRR, S AH AL MS-222 SEATIRRRE, /INERAS IR
AR T AN MS-222 JFRIRI 12 43 31 4 30 Fl 40 mg/L.
B Ml N GRS BRI S5 04 T T R A R D S T
LT CWT ARic#fE, A F-FEMTEE Ak,
A F R G I TERAE , /bR ic 76 68 55 LA Ab Fn iy
LA AL (E 2), SESF= AL F IR A 5 Jr M8 6 5
Sh RPN E, UL IR B R L DR IR A (Y B
FEFR T T 4~5 A AT AR IC , K bRic AR Sk & 450
THANLA, $ric 7 e 585 [Rlm, RN 2~3 mm,
BRBMEAGE, I Wit 5kt . frid)s,
PRI S (B 1) g bR ic B A, Wy El S

K1 CWTAricae( ). AR RGECH)ARM &R (T)
Fig.1 The CWT injector (upper), CWT system
(middle), and detector (bottom)
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K2 VRVl bR i s
Fig.2 The schematic diagram of CWT tagging
position in S. schlegelii

1. SESRSARNIARICAE ;s 2. AR IChiE .
1: Gill levator arcus palatine muscle tagging;
2: Dorsal muscle tagging.

Wi 5 B IABR A AT . T AARIC S, s E Tl
HIE K = IR o

1.3 EKMEMERKEE

FRICoE R , 45 556 2H A HR 2 43 ) e B 120
e PN FRIE , FREAT E] R 30 do bRic i FP IR 5E ]
WEEHRIC B R K SH BTN, fE 5 d. 15 d Ak
IS AE AR, (o A A A I 45 S B AL 9 CWT i1
B, KR AR T AR, JESRBAR R . R B
TR AR, RS AMRER 3%, Hik
KR 200%, SEERZS AT, BEMLIESE 30 BSidmtn,
Dt I i SRR R K SRR, FEE A KR (SGR)
BRI AR:
_InW,-InW,
-
K, wy MREMEIKRE, W, ISR R SRR
B, At NS,

SCEGTF ARG L B SR AR AR 6 R S50 £ 11 i A1
JFRERE G, WADRAE, TH5H% 280 CUkFfRATE, ]
T RNA W42, R, BOFIEA 2R, & TR
B T20CHEAE, T SOD Il CAT B E B I 2 o

1.4 BEEMNE

i et B TRA A A (R s, HEDHIY
CAT H1 SOD 7 &, F B vd B g . A
FH BCA 1 e B ) s 7] 6 000k il 980 v ) 8 1 vk
JE. CAT WG HERfiE LR 78 37CHRIFT, M2
SH AV H BB 1 umol 1 HyO, YR 1 4N1G
PEHLAL, SOD BTG PR FRALE O - 4 100 mg 4 E4U7E
1 mL R T SOD il 56358 50% s T X6f Rz 1) il it 4y
1 > SOD M 5.4 (U/mL).

SGR: %100

1.5 ERARIESH

151 % RNA #RAe% —4 cDNA &% FIH
RNAiso Plus (TaKaRa, HZ<)$2HCEE M8 RNA, @i
NanoDrop 2000C 43556 B 31 (Thermo, 38 E) I &
RNA (%215 TR, L 1%35 R ARHEE i H VKR 368 RNA
Se# M fd ] PrimeScript™ RT reagent kit with gDNA
Eraser (Perfect Real Time)/ % i & (TaKaRa, H
)G S —4E cDNA . BB 5% 77 T-20°C vk A %
e s

152 ZafRHKEZE PCR 4N Z: I8 NCBI $d
JE G- il IGF-1 (AF481856) . HSP70 (KC172645)
Fl B-actin (IN226153 )15 145 H JE P (1447 574 52 A 2¢
Jt € 1 PCR (RT-qPCR)GI 1 (5% 1).f#i H SYBR Premix
Ex Tag™1l (TaKaRa, H AR5 LIA [E AL BRL ()
cDNA AR 47 3 K 2 i RIB 51T, B-action N
Z 5 . RT-qPCR WA FR A 20 pL, £14% 10 pL 2x
SYBR"Premix Ex Tag™ Il . 0.8 uL F Fi#5 #1519k
FEI R 10 pmol/L) . 1 uL cDNA ik L K 7.4 uL JCHE K ,
FIHH LightCycler® 96 real-time PCR {X(Roche, 7#[H)
HEA T2 R A, BEAEE R 3 AT, SR =25 PCR
%: 95°C 5s; 56°C 20s, 72°C 10s, 340 MG,
SN A5 5 AT I R I A A o s B RS 2%
FEDR bR o T 2R A0 56 2R B0 AN B3R (E) : 0.99<7<
0.999, 0.9<E<1.1, FEHAMIXFAESE 27 kit
B, R LCEEHAR DR (Mean=SE) &R o

x1 FRIESHIFIZHEMIMIERLESE PCRIIMFT
Tab.1 Primer sequences used for RT-qPCR amplification
of IGF-1, HSP70 from S. schlegeli

EHGE) 5 F# 51

Gene (Number) Primer Sequence (5'~3")
IGF-1 Forward TCACTCCGACCGCAACA
(AF481856) Reverse CTCTCTCCCCGCACACAAA
HSP70 Forward AGGGATAAAGTCTCTGCCAAG
(KC172645) Reverse TCAATCACCGTCTTCTCGTC
p-actin Forward GACCACCTACAACAGCATCAT
(JN226153) Reverse TACCTCCAGACAGCACGG

1.6 #HyEabE

S35 A I DLV 4 {E +BR 1fE 25 (Mean+SD) Rk .
FIF] IBM Statistic SPSS 25.0 B4 % 25 Rk 17581153
Mr, 2 HEHEE T 25T (one-way ANOVA)FI Duncan
G 55 925 XoF 45 I 6 21 1 2 ' A 1 SCHE RN T I ASH AT
WEERSTIMEZEE, HEEEKFE P<0.05
AP 22 5 1 2
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2 #R

21 CWT frig 3 E B R RS

FE T R AR IC T . N [R)RA 1 1 7 7 1% il
K T RELRIIE 3 min N & 953 1E % ¥ 3/ . SLM #1 LLM
HEFITERRIE 1~5 d HETEN R4F(30 min J5 THEIAR
BRI, 6~30 d B THHLA(S min J5 CRIRIFRIE);
SDM F1 LDM A A 7EfRiE 1~5 d BB 1E L —(30 min
Ja A R AHRE), 6~30 d FEEE NS min J5ICHE
R o

22 CWTHRICHMETE, HFREREKER

CWT bpic /e iifh 2zt 30 d W9 5%, BUGRY N
100%. £ LIAMBilRE, 2K REMREEAEK
RAFAEAE N WLFE 2. SLM 4LHI LLM £ Fh i br %5
WIS 13%F1 3%; SDM Fl LDM 20 1 i 345 oK 4 B bk
PG . [A) 45 IR 45 SE 6 2 bR e fa AR AR R 545 H
Xof o7 B Xof B 2] S0 £ 22 S I 2 (P<0.05) . [] S5 A 1Y)
PRic PR A K RN 4 A X A A, HEA
3 2 5 (P<0.05),

2.3 CWT krigxtBFRE CAT. SOD E&iE R 2

B 30 d J5, SLM i/ CAT BEVE M
(5.272 7 U/mL) i 2 &5 T4 FRZH(3.572 1 U/mL) (P<0.05),
M SDM ZHSCE AT CAT FlIE M e %) IR 4]

(Kl 3)o LLM S0 7E 8 5% 30 d Jo , JFHEAI4L CAT
fifi 7% M (4.552 1 UmL) 5% R4 K FH BEFEER, 1
LDM 4 SL50 fIFAE CAT B 4:(5.366 1 U/mL) 3%
T T4 BEZH (P<0.05) 1 LLM £4(3.915 3 U/mL) (P< 0.05)
(4.

#5530 dJ5, SLM 5 SDM 4 556 o1 1T £ 21
SOD Fi i #(22.251 8. 18.903 0 U/mL)4) i & 75 T
H841(17.451 8 U/mL) (K 5), LLM 5 LDM 4 5256
JFAEZH Y SOD il % M(17.865 7. 17.625 6 U/mL)¥ ik
F v TR 4H (16.087 7 U/mL) (P<0.05) (& 6).

24 CWT #7i2 30 d BiFKFahEF IGF-1 70
HSP70 E AR AR RIE

BFE30 dJ5, SLM ALE Mk IGF-1 mRNA
FIRKOF- I TR R, I SDM 4 S5 fa JiTAE
IGF-1 mRNA FikKF-BEMT SCN 45 SLM 4
(P<0.05) (& 7). LLM 40 fil LDM 41 SZ 5 a1 AIE IGF-1
mRNA FRiEKF-3 10 3 5 T X% 40 (P<0.05), H LA
LDM #H 528t fiFIE IGF-1 mRNA 235/KF M i
(A 8)

B 7% 30 d T, /RIS SC G £ 55 0] IR I 41 21 HSP70
mRNA E£RKFIC 0 #2578 9), RIS S50 fhAE
CWT HRicE % 30 d J5, LLM 4scie s HSP70
mRNA FikKF- 3% = F LDM 41(P<0.05) (Kl 10),

®2 EIXWAFKFEBEMHERE, FTEREKER
Tab.2 The tag shedding rate, mortality and growth of S. schlegeli juveniles after tagged with CWT

4151 AR BETOR SLBETAK SRESK LRHRE SRERE L
(§r0 < Tag shedding Mortality Initial total ~ Final total Initial body Final body KR
up rate/% /% length/cm  length/cm  weight/g weight/g  SGR/(%/d)

AN LR * * *
Small-sized levator arcus palatine 13 0 8.25+0.84 12.32+0.95 9.99+2.75 17.51+4.50 0.019
muscle marking group

i 3 #\‘ 4 * * *
/J\u%,ﬁ AL AL . 0 0 8.25+0.84 12.52+0.95 9.9942.75 16.76+4.96 0.017
Small-sized dorsal muscle marking group
TS BEER = P NIARC ) * *
Large-sized levator arcus palatine 3 0 11.13£0.67 15.41+0.82° 20.95+£2.99 29.04+7.74 0.011
muscle marking group
KA LA R * * *
Large-sized dorsal muscle marking 0 0 11.13£0.67 15.66+0.83 20.95+£2.99 30.91+7.24 0.013
group

i RS
/J\ﬂ“%,ﬁ““’ﬂ - 0 8.25+0.84 12.86+1.15 9.9942.75 19.39+£5.38 0.022
Small-sized control group

AR ST AR
SRR - 0 11.13+£0.67 15.34+1.04 20.95+2.99 35.71£8.18 0.018

Large-sized control group

2R R 22 57 1.3 (P<0.05),
Note: * indicates significant difference (P<0.05).
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SCN SLM SDM LCN LLM LDM
#RC4 Tagging group Fric 4 Tagging group
B3 CWTARIC 30 d /NELAR B AR AE Y CAT i 4 Klo CWTARic 30 d R AIIFIEH SOD R
Fig.3 The activity of CAT in the liver of CWT labeled Fig.6 The activity of SOD in the liver of large-sized
small-sized juveniles at 30 days post tagging juveniles at 30 days post tagging
SCN: /MIKSHRZL; SLM: /IS BB HNLRICA - O i
SDM: /ML IRILAFFICAL. P 5. 7719 . RS Lof
R 5 22 57 B3 (P<0.05). T, gegLosp 7
SCN: Small-sized control group; SLM: Small-sized levator arcus i‘ 2 75' 1.00
palatine muscle marking group; SDM: Small-sized dorsal muscle H 8« 095 ¢
marking group. The same as in Fig.5, 7 and 9. Different letters < %% ’
indicated significant difference (P<0.05). The same as below. % E 0.50
. ~S  085F
~ 6r LN
b . \ |
E st L 080 SCN SLM SDM
S #FiZ4 Tagging group
a a
E 4T T 7 CWTAHRIC 30 d /NIAR W FpIFAIE R IGF-1 mRNA 3k
E 3F Fig.7 IGF-1 mRNA expression in liver of
S CWT labeled small-sized juveniles at 30 days post tagging
2 .
s i 45 c
£t T a0t
< K
S . . . 'Y, 35r
LCN LLM LDM ESZ30f
FRC4 Tagging group i_ '% g 25+ b
. ; £ 20t
{14 CWT HRitl 30 d KL HORHFFIEH CAT Wi 2550
Fig.4 The activity of CAT in the liver of CWT labeled % 2 1:0 i a
large-sized juveniles at 30 days post tagging Rl o5k
e
LON: MU, LLM: KHLRSBIES SUHEAL; < Y LM DM
LDM: KA HHALAARICH. 6. 8 F110 [, FRC4 Tagging group
LCN: Large-sized control group; LLM: Large-sized levator arcus K8 CWT#Hrict 30 d SHRAR B A HFIE 7 IGF-1 mRNA ik

palatine muscle marking group; LDM: Large-sized dorsal muscle

Fig.8 IGF-1 mRNA ion in li f CWT labeled
marking group. The same as in Fig.6, 8 and 10. '8 m CXDIEsSIOn W ver o abele

large-sized juveniles at 30 days post tagging
25

—~ i 121

2 - 2N 2 2

S 20t . b ﬂg% 0r a

B B8

2 15+ I g g 08¢

g S8

g 222 06l

L Hes
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Q % 8 % 041

oSt £

a SE 02
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73] 0 L L J %] 0 L 1 J

SCN SLM SDM < SCN SLM SDM
#Ric4 Tagging group FRiC4 Tagging group

K5 CWTARic 30 d /MUK IR T IIE T SOD Wi 1 K19 CWT HRic 30 d /MELKS iR fiki o HSP70 mRNA ik
Fig.5 The activity of SOD in the liver of CWT labeled Fig.9 HSP70 mRNA expression in the brain of CWT labeled

small-sized juveniles at 30 days post tagging small-sized juveniles at 30 days post tagging
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0.80 LCN LLM LDM
Fric4H Tagging group

El 10 CWTARiC 30 d KBS I AP ik h HSP70 mRNA ik
Fig.10 HSP70 mRNA expression in the brainof CWT
labeled large-sized juveniles at 30 days post tagging

mRNA in brain

HSP70 mRNAZE i - AH X ik &
Relative expression of HSP70

3 e

4 @ G A bR 2 S — Bl /N Y T g bR T2 B P
ric, NP bRIC B 2R O ACR 1 —Fh B AR IC
PN (o A LI e R D G 7 N i VAR i B e
(Simon et al, 2020), TERCILOFPHERE R | FIEFERE
i fh A K AW T2 W M (Crum et al, 2018;
Beacham et al, 2019, 2020),

31 CWT #xig 30d Fxt KA

RASH %5(2018)if  SEHIESE, CWT Fr28 LK £
TR TEAE R ARICERA A M, T
PRICHROL A BT AR i B B2, A CWT #x
TCAS (RS RN 885 LA, J2 R oy B 2 52l
Ui Tk 00 R, 7 RS Ui Dk 2 ) i R 2 1) O VR
(Hanson et al, 2017; Simon et al, 2020), KH4(2007)
FIH CWT bric HEBR a1 (Siniperca chuatsi)isZRALA
fERE . RBARSEEROLIG , 2ot — s i [a] 9 B 3% Kk T ¥
WLAFRIC R 5 13 . Rash Z5(2018) %1 48 it (Salmo trutta)
FIES . BRI #EAT CWT FRic— BEia) 5 R 3,
HIFERBR IO RO T o K P PR 0 Y 7E W) B 2 IR AR
AR RCR , (ARSI [ i 2 250 £ Sk b B
(Goulette et al, 2016). HHERGSE2013)WF5E KB, H]
A CWT Fric ik B/R 8 (Huso dauricus) TS B HLA AT LA
IRAFE B PR FR R . K TTAEQOIDFIH CWT
PRICAS [F) RS S 75 5 LA RN BESR =5 S L, Y4R4 T
AP R IE R o AR A [R]HEAS 14 17 G- il 75 450
WL A ER S AR LVE Ky CWT AR il hr, 25 #ALA AR
ICHPRBEREFRR R 100%, KRG T B FRICRCR ;
KIS RGE = SE AR I AR B R RE RN 97% , /NLAS
B850 5 BE AR IC A AR B AR FE RN 87% , WA R AR
PLECASTT T, T A WLPR B3 A4 v/ [T fil b o iy 3
REERAE 5 AN [R) KA FL AT 5, RS bRl RO B A

PRig R & Z B a2 AN . bRiCERAE
B PR IETERAL S R R, A SRR AT Ot X
FRES BR3P L B2 00 (Guy et al, 1996), FET-H 4%
FIH CWT FricEF HURS FbR IO £ A5 BE 2 (] 1) LB Y
Y B/ BB Y I (Meeuwig et al, 2007), K iT4E
QOINWFFEFIF CWT ARicAS [RIRIAS o 6 & A & 3L,
6 cm LLFHUAK A Fh HH BRES = FE TR, 6 em DL L
K& B HFR bR I BT 4 1R o AN FE AR ICAS R BRAS 14 K
S-S i o ) SR S R IR SR LIR FE A 9 30 d, TP
BTG HRHR 100%, VBB IC R /NGB . WA
[ BA B 1 1 ol B Lo B A ol A K B L B A
KL, bl AR R AR K R E LT R R AL,
PFRIC Y AP A K A2 2147, {2 SLM. LLM Al LDM
H 2 AT IGF-1 mRNA 35K 8T, %W
CWT Frid )58 7% 30 d By E AP AR AE K2 31— e PR B
fsm , (HAE K+ IR E C R dh. fE5 5
FRFRICHBOR AT, 3 24 2 K bR i 1 R0 77 YRR a]
X — &t B 5 H Al £0 2K B B ST 4G R B — 8ok,
CWT Fric AT - s g 1 Py A= sz 2], H
H A= AL 32 352 I (Johnson et al, 2016), A5 &
ST B BRIC BRAE 7 ik nT LS B S i i R bR C i
s, AnaE M EE K AR S WA R IR ], WS RAR
IR IE R

3.2 CWT #xig 30 d [EXIAFBE CAT #1 SOD B&iE £

AL

M0 7 B AT B, 2377 AR i A E AR
EXE=R AR o)1) I ey A S A eE LY ) S BN 1K
025 19 A= K AR 57 2 5% Wi (Valavanidis et al, 2006;
Amit et al, 2015; &5, 2018), 1 SOD 1 CAT 1]
Wt bRaE 2 8 07 LK HIEI =Y Hy0,, M ik
Z A543 (Sui et al, 2016; HIHEEHSE, 2006), ZHEAT LK
HUAH BB S LB B VR o ABFR SRR, CWT
FRICFERINAEAE 30 d J5, 1398203 i— 2 A9 A B
38, Bl R P BT T A B G A I P R
RIH BN o X5 — Lo IS J5 1A oo 41 2B 775 il
TGP SS A — 3, BEESF(2016)BF5F CWT Fr
TE X B A0 I B T Y R R R B, AR e R RS
CAT F1 SOD i if PERIUN P TF 5, DL esz A
Jolp 3607 7 A B TE PR AR A PR 2R AR IRBE I A
SRR A B BT w38 5 A R 68
(Pampus argenteus)%] 638 125 1135 M FAEZL 2L H SOD
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Marking Effect of Coded Wire Tag on Released Juveniles of
Black Rockfish (Sebastes schlegelii)

LI Ying'?, XU Yongjiang”, CUI Aijun?® JIANG Yan?, WANG Bin?, LIU Xuezhou?, TIAN Yunchen'

(1. College of Fisheries, Tianjin Agricultural University, Tianjin 300384, China; 2. Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Joint Laboratory for Open Sea Fishery Engineering, Pilot
National Laboratory for Marine Science and Technology (Qingdao), Qingdao, Shandong 266071, China)

Abstract Black rockfish (Sebastes schlegelii) is a member of the family Sebastidae—an
ovoviviparous marine fish widely distributed in the coastal waters of China. This species has important
commercial value and is also a delicious table fish. It often inhabits areas at the bottom of the sediment in
rocky reefs with clear water quality. The species does not exhibit a long-distance migration habit or
remarkable clustering. In recent years, sea ranching has developed rapidly in China. Black rockfish is a
good candidate to promote sea ranching, because it does not exhibit a long migratory habit and is called a
housekeeping fish. In recent decades, owing to the overfishing of wild resources and deterioration of the
environment, the natural pools of black rockfish have decreased sharply. Thus, the national black rockfish
release and breeding plan was implemented in 2006. Currently, millions of young black rockfish are
released into the sea every year in China, which has played a positive role in promoting the conservation
and restoration of natural resources. However, the release activity of marine organisms is random and
under lax supervision. In recent years, various tagging technologies, including external markers, such as
T-bar markers, and internal markers, such as otolith markers, have been developed to support the
evaluation of the enhancement effect of released species. At present, otolith fluorescent labeling is the
only reported marker technology that can be used for the proliferation and release of black rockfish.
However, otolith staining has some problems, such as difficulty in detection and rapid fading, and it is not
effective as an internal marker. Currently, there has been no efficient internal marker for black rockfish
juveniles; thus, an effective marking technology must be established for evaluating the enhancement
effect of black rockfish to support scientific release and natural resource maintenance. The coded wire tag
(CWT) is a magnetized stainless-steel wire segment with a diameter of 0.25 mm. Several rows of numbers
are engraved on the marking line to represent a specified batch or a single code. CWTs are widely used
internal tags with many advantages, including small size, easy management, accuracy, and high retention.
CWTs have been effectively used in over 30 fish genera worldwide because of their high retention rates
and minimal biological impact on living fish, although serious effects on growth and survival have been
reported among different species and tag placements. In the present study, we investigated the marking
effects of CWTs on released juveniles of black rockfish. According to different sizes and marking
placements, the experimental juveniles of black rockfish were divided into four groups: small fish
[average total length = (8.25+0.84) cm, average body weight = (9.99+2.75) g ] with gill levator arcus
palatine muscle tagging group (SLM group); small fish with dorsal muscle tagging group (SDM group),
large fish [average total length = (11.134+0.67) cm, average body weight = (20.95+2.99) g ] with gill
levator arcus palatine muscle tagging group (SDM group); and large fish with dorsal muscle tagging
group (LDM group). The survival rate, tag retention, antioxidant enzyme activity, and expression of genes
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related to growth or stress were measured to evaluate the effects of CWTs on black rockfish juveniles. The
survival rate was 100% in all study groups. The tag retention rates in the SLM and LLM groups were 87%
and 97%, respectively. The tag retention rate in the SDM and LDM was 100%. The specific growth rate of
all tagged fish was lower than that of the control fish. After 30 days of culture post-tagging, the liver
catalase enzyme activity in the SLM and LDM groups was significantly higher than that in the control
group, and the liver superoxide dismutase enzyme activity in all experimental groups was significantly
higher than that in the control group. The liver IGF-I mRNA levels were significantly higher in the SLM,
LLM, and LDM groups than in the control group. There were no significant differences in HSP70 mRNA
levels between the small fish groups, while in the large fish groups, HSP70 mRNA level in the LDM
group was lower than that in the LLM and control groups. Therefore, CWT is suitable for marking black
rockfish juveniles based on survival and tag retention data; however, the specific growth rate of tagged
fish was lower than that of the control fish, and the antioxidant enzyme activities and expression of genes
related to growth and stress showed significantly different expression responses to CWT marking,
indicating that tagging caused physiological stress in released black rockfish juveniles. Therefore, indoor
temporary breeding or wild domestication time should be relatively long for the seedlings marked with
CWTs, which is conducive to improving the survival rate of the marked released seedlings and their
growth after release. Overall, CWTs may be useful to evaluate the enhancement effects of released species
and support accurate assessments of the proliferation and release effect of black rockfish.
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