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(1. WV RS BRI TR RS by, Wil FHl 316022; 2. WiiLA4 M B /K ™= FREE IS T,
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WE: AHIRTAEDS % KINEA (Vibrio harveyi)B 3 T, R (Tegillarca granosa)3ithH Ik 64 ik 45 K4, 15
FHBLS Y KINARARF G T E, s 22 AARMERBTATRERE, KA 3 AP EAE P AR R
A KM IR B MK 09 A RS ATIRAE . IR REY, REILTERBEL T0%, K ARG GFER
BAEREZF(6.7%~60%). %R I, FbkHAREE A E 4 (0.17£0.05)~(0.20£0.07), & T F K& 4
1. #IH Person #= Sperman #H X Af &K A G AASEITAD RS, 3 ARG EGHAXEZLETEE S
0.953~0.998, EM B F 9 EAR KX, BLBA 3 FAEAL £ R dub MR IR RS e 4E Fae Ak, A KR
b Hur Ak 2R R A A K Fe iR AR AR K A 4 -0.069~-0.111 F=-0.412~-0.545, RN A RRF 6 fita X
(P>0.05). LR R AR, RHIUHMERE T PIKESE MR, ESRAREZRT 05 xRk iar
®E. ARG ZEAAAREIARERER, APNAERERFABEREFTH T THAMNLEH. ZHR
BRANA T RS f RN B ELAKOMREAR, AL FTRMASERINARRELARELT &
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HAR/D, Z5RFIPTHEMR B P ERAL K, EA
REET . RUKVKEEN WL SCIA (Meretrix meretrix)Z %2
HEAT RIS SRR N TGS, SR 3 A A 5E7
XTPUHERR I TR S HATAS, s ol dT ek
)@ TR L R, HAERK ShitrRZ ik
ARG A i B BAE ARG . B D AR A logit B
8 F BF (Paralichthysoliyaceus) iR 9% % {5 4E [C H
(Edwardsiellatarda)@)igtfk 71, ARiE L 71, kb PR
ZRIERINFRNE R, I A BERBTR RS K
RIEE T EEARN . B & #h 2 4E
FEA KA TR A A B L0213, DG TR MHHTINA 4 S
NG o i A GO P S eI E

AR5 3 3k 2 M sl A AR (G T % e R s ) £
R logit BIEAIRIPEAL T IRMR R A K S5k
PRI AL 280, 35 A ASRreml 4.2 B PEAE 580 1%
J1. BAME . AR SRR ARG, LA 1 U
PESRII R ZR, N IR R 5 T 2R 10 3 7 4 (AR S At 4K
P FUgERE, AU IR 14 AT HR 2 & e PR S
1 #HBExE
1.1 Rt

A HIE 5T A A U R AR R R TR 1
57(GS-01-006-2014), 2022 4F 7 A e WL EEK S
FRPAMEFE FriE VLS bl T N TG0 =, Ui 14
et DL FLF o055 3 AN DL IR A L & =X,
KRB R S T 16 2R RS Z A 48 4
SRR R. F£ 2 18 Ak, AT 2 MERGEK
(21.23+1.90) mm, & JFH(3.86£0.98) g). KA %
JAFEFEIE R, SE R AR K oh kR e R E Y,
5 mg/L AR RN IA ORI L) | min AN EE, R
BIE7E 2 000 L A9 8 %, ZKIRAEHITE 2840.5 °C,
Rrge s, B 1 GBI, & 24 hiok 1R, &
R 5 B B MR £ B 3 (Chaetoceras)

JER Y ST 3 FH A9 TR A I A GO, A 4 [
SRR 9 P R O S 36 = T AR A7 I TR AR o TR R F-80 °C
VKRR IR, NP SE T RIAER IR AL 2216E LIk
filEfk, 1€ 30 °CHERSE IR T E SR s, M
FhER BRI 75 T 50 mL 2216E WAk Bs 32 5L, 28 °C
PRFHPEIRP RS 12 h, SRIGHBE | L 2216E Wik
R EEY KB 9% Bl mL BT 1.5 mL B 0%,
Ll 5 000 r/min B5.0> 3 min, i FJCH PBS 2% thix
GRBERRW 2 W, IFHMEEETHE oD A
(560 nm), ARAEFRAERT LTI R DY,

1.2 E£BFk

AR R BEALE L 60 VR, B2 FX
MRLL4% 30 >0 INERRLHT, BG4I AL po e
MR RPAS 135 L Ffdh, W4 ToosF 05 e
AR e o B, e R 2 P (A A TR,
WFEIRE] 1.5%107 CFU/mL. YC#gEibife], /K iEs il fe
28°C+0.5 °C, #ARFFLERA, R 1 WK,
BORIEL 2 h J5, INAPS4EICINE o SC505E 8 KUl
WMBLREALT:, (5 1R, 5 H EHIK, JRROR T
AETERE, SEERIE], RS gt 1 iRt TR,
VT 2E 3 d R HBIAE T B 1E S5
1.3 BESAH
1.3.1 e HrEE

B 5 R FH 9 Ao 7 2P Ak D8 0T ey 2 TG Y
itk —RbiELL 0 F1 1 235 R Y MR R S
Wb ST HAFTIRAS, 3 —Fhic sk e i 7E 52 g
FRAFIE KA

fdi 1 3 FbAS ] Y o3 B A A 8k -

A £k M BE AU (cross-sectional linear model,
CLM), K SET/47 1 AR A (0/1) A Sy 3R B kA7 2%
e, & LR

Yp=H+fita;te
b,y RUERH j B FET AT TR s g2 s 3 £
SR BRI, RV RAE L i a, TR S
I 0 e TR

A [A] 2R PEAR Y (days linear model, DLM), LIfF
{5 B 18] Sy 3 RURCR R AT 4Rk 0, B S S ) A5 Y
CLM, My, sEAriGmfa), HARSHoE L5
CLM #H [

TR B (B A A (cross-sectional threshold model,
CTM), B FE T /A7 R A (/D) AE Sy REVE S, il i
logic BIEAR RIS T 00T, & XK
_ exp(,u+fi +aj)

- 1+exp(/¢+f,- +aj)

KA CTM iy Z80E CIREERS CLM.
1.3.2 #fEH
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Hor, o) Rhbkil )%, ol RIRFE T, FE logic
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B EHER CTM H, W2EH 2 ¢ HEEME
2

T 32899,

3

1.3.3 BB RME
A Kotk P AR 22 6] B 3 AL AR e 2 2o -

o Ci
Horvof Rl o? Sy AR PEAR & AR j FEVE Z

e e sl R AT 22, o, 2 AERIRZIE BN E AL
BRI T 22, 7E logic R{EALRL CTM h, 582575

2
% e %%{E%, FRIM LI, %R ABFHHT

N7 A [R] RBE Y b, BORERY e  SR BE RON AN
1.3.4 BRI

R T O [R5 VT LR PR i h IR
A o (B A B M 09 T AE Sy, {F A Person Al
Spearman AHIC/M AT 3 BRI K X R PMEEMEZ
B A AR &1, 1158 Person il Spearman #H ¢ R # .
1.3.5 Gt

A5 K A Origin 2022 231l Kaplan-Meier 4= 17
4k, “RHI SPSS 26.0 oM & K R bt E R EM
HISEetE, 2] ASReml 4.2 FAFAGE ik 3 Rl fY
WAL BAME . By AL AR RLAH 5
F R E 22 57 (P>0.05)!10)
2 HEREAM
21 REFBRLER

22 MRII R R 4 A HERMAR RS ISR
1, 7 . 7o M7 T8 178 5 RBT AR, BITE 9%A
A, o ke AR A AR 25 AN, FEAR S A
R, BTE R S AR R, B 25.39%, UL
AR Z 0] i B 5 25 AR, T RE Az B LAl R R 1Y
SR . B2 RO BEZE A BTG DL S H BB T K
T 0L AN 1 AE 2 s, B R SRR R
HEET- 50 0T A KR W SR B AR . SR 7
55 3 REFYRRH H BAE TS, Jenl H AU TN R A4k
B, 1E55 8 REHJRMIPET Bk B s, 25 Vet H
T BB D, B 14 RIS e T M,
ST 16 KE5H . X BE L 7E S U0 (8] 1 5 A7 95,
TCACT B G:, 2% UYL 41 R it (4 S8 T PR s 4 G
TR

F1 RFE4MEKERRER ST

Tab.1 Descriptive statistics of four growth traits in families

[EIN BHMA FHEARMERE  TRREY%
FE K /mm 660 21.23+1.90 8.97
5E e /mm 660 16.59+1.45 8.72
58 %&/mm 660 14.00+1.31 9.35
B ih/g 660 3.86+0.98 25.39
~100
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< 06F H —L 460 €
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L o4t ‘L 140 £
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0.0 TR T o 5 0 T A A Y m T I R -0
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I} [ /d

Pl RS ZH PR A7 G R N H A T8
Fig. 1 Survival rate and daily mortality of Tegillarca granosa
in the infected group

1.0 7100
O AZET % d9g
0sl — IR 1,
70
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B2 xf R PR Ar s 38 S HAE T4
Fig. 2 Survival rate and daily mortality of Tegillarca granosa
in the control group

22 BERWEFHIN

W 2 FG O B R e S 6 25 R, R R R (AT
RINE 3 R, SRARMAERERBER, KERD
ERA, Hoh, 15 7 SR 16 5 R R NTET R,
1R 6.7%, 1 24 ‘SR FRmE, ik 60%, it SLimss
WM, AR 50%8 5 MR ERPA N EPTE
2, FAEFRIET 10%0 4 MR AT HRE ZA .

Marine Sciences / Vol. 49, No. 3 /2025 3



5 iRE REPOATS
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TR
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Fig. 3 Survival rate of the infected groups in different families

2.3 AR EAE RS

FRAE 3 FhAS [ Ak 58 A U8 e i 4 EC SRR Y
B THES — 2 ZEFER 2), N CTM BRI A]
DUF H, WG SRR R R, 206 RBEAL, wiL
T E R BT E R, YA RS T RER, 3t
5 I3 Ak T (8 45 H5 7E 0.18+0.05, il 1k 4 0 L i T
0.70+0.26, ffi il DLM LIRS, 4% S Ak HE & Tl
PIFPAEAL, S 0.200.07, finPERCN 28 K iy 7 45
R, Ry 3.43£1.38. AR, 3 R E L F Ak T
HZEBEAK, &8 T RaE L 1KY, BER
WL 2 TCH PR A — a2 ALk

*2 WMERINEREEROEESHHMGET

Tab. 2 Estimation of the genetic parameters of re-
sistance traits of Vibrio harveyi
BOH RBUd fEE /% e o
4 94.70 0.03+£0.12  0.11+0.41
6 78.48 0.06+0.04  0.21+0.17
8 54.55 0.11£0.04  0.41+0.18
CTM
10 31.67 0.17+0.05  0.70+0.26
12 29.39 0.18+0.05  0.72+0.27
16 28.94 0.18+0.05  0.70+0.26
CLM 16 28.94 0.19£0.07  0.04+0.02
DLM 16 28.94 0.20£0.07  3.43+1.38

T B RGO R RN 384 T1 RN o) . I AR 80N
KN

FIH 3 FERAE A KRB EFME, JHHAH
Person £l Sperman #H5¢ R0 (5 3), 45 B/ 3 Fhf
AU (] 1 S 3 B IEAE G, Horp A CTM 5 AY
CLM Z[H]fAH & R, 0 0.998, Person Al
Sperman AH 3¢ £ %3 [l 4 G 2 0.978~0.998 il

0.953~0.998, Z5 L, 3 Pl BIZE et bR E
FhAE A At 3 BE ) AR —3,

*3 TRRBGEEIRMIMERITEG T EMENE
KMo
Tab. 3 Correlation analysis of the estimated breeding
values of Tegillarca granosa against Vibrio har-
veyi using different models

LR CTM CLM DLM
CTM 0.998** 0.978™*
CLM 0.998** 0.981"*
DLM 0.953** 0.958*"

1 =48 Person M1E/MT; T =f. Sperman AG/MHT; ¥ MR
B3 AHE(P<0.01),

24 AkH5RMEMKRZIEGEZ

A KPR S o TR 22 18] 1 845 A O R 26 AU AH
FeMraE BRI GR 4), 3 FEA PR PT RS 4
AR HEIR 22 8] B a5 AR R O 2 Sk R B Y R O
(P>0.05), PriEtIRkS 4 A KMok 2 8] A AU &
YRR B B A 6 (P> 0.05), FFXF 844 Kl
IE PEIR 1) 28 B AT B8 XF 59 — A MR AS i Rl W 3 R
M o
3 it
31 BERFX

12 0 SRR RN A 5 il 36 2 H T K = sh kAR R
P AR R g ) B A 5, IR R A L YR i A
HR AT IR R e ok B2, ke T R AE S 23nY
AR SR N U181 e B I X AR B R R A
PEVEAS 24 2 % e i v LA B 451, I HL T B Mk a
ANJE—Fh BRI AL . B L (Yellow drum)PY
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x4 PMEMEREERMERZERZEEXMREMEX

Tab.4 Genetic and phenotypic correlations between resistance and growth traits

FHRAE ey AN T FEIE it i
CT™M —0.463+0.264 —0.412+0.289 —0.441+0.290 —0.541+0.247
e CLM —0.450+0.227 —0.484+0.226 —0.502+0.227 —0.528+0.212
DLM —0.465+0.223 —0.494+0.222 —0.470+0.232 —0.545+0.207
CT™M —0.111£0.054 —0.088+0.043 —0.076+0.040 —0.105+0.052
" CLM —0.107+0.048 —0.105+0.047 —0.082+0.047 —0.089+0.049
DLM —0.099+0.049 —0.094+0.048 —0.069+0.047 —0.091+0.050

TE: . B r, . REMXK

SCUG o v R 2245 0 B R B 5 AT A
b R 1 Jr 2, R 35 A% DY AR AR X S 50 K A
PEAT AT, A 5 o g B M TR 14 38 4% 7 gt 4% A
Ko AMWFFE R F IR IR 1) )5 SO0 i 1547 0 4 £
ST Y R S 06, TR 4 Y8 i 1 S 56 30 1) P SBT3
IKF] 71.06%, XFHRZHIA HPERIFET- AL, i
AH e i AT T 32 W A ECR B e AR, A2 B A
FERMHEN
32 AkS5HRMHRGEELK

R T S T g U8 TG A FC IR Y a8t 1 S8
ARHFGE R PR MR e SCILA 1 3 st £ 17 A A
AT . S5 R HrA i, B DLM Ml CTM 4347
138 T e KRR /NR 8% J1 40 508 0.20 il 0.18, 4%
A CLM A3 3845 1 0.19 /v T 2 |, X8 T
g% T K- 3 FiASERYAN B8 1) B I 22 ] (1 A DG &
AR, IR T 0.95 LIE, SRR IEA L
2, W R Fh e A SO, 2 ol (A AR X
FHOC R BHEA 52 AR /N2, 5 BANGERA 451245
IRHOC R A (>0.90)FE A —F. LU FPIWH5E T HLL
68 5k 45 (Plectropomus leopardus) 3t W 4 [C 9K 15t 1%
1, R R 0B S A A B % 58t % Y LR
0.16~0.24, J& P AE J1 Ko BBIRFMSF2OCR A 4
Tofo R 750k 540 50 58 7 s 4 PG 38 1% S B0 A7 40 #,
S AL IS A 0.182~0.486, J& T4 K -5t
1. 2B PTIRIE T ORI H K05 H s s
(Vibrio alginolyticus) W) izt f& 77, 38 32 A BEAS |5 {H A5
RS T KA 0GR RAF IR B985 710 0.25~0.41,
AR AL 0y o AR RS IR B A R T
Al T FLGEE T WR AT R A it s Tl P R 3 e S B, AR
BoRHGRAE TR 0.2220.05, Jh &L Ik, £
SRS OV LA U o W ) A K 5T v R MR AT T
WAL JIIEAS, 4% 1R 0.032+0.031, J& TksfE 11,

ARG IS S A A ST A AL, B JE T
UK 3845 ), ABFRER AL CTM B 387 T 3
B JE AN S AL, S5 R BoR, BEE RN
[T B S .17 7 W 3 1 U X 2 2 VN B R - B S
WiTh e, FET-RAEUT 50%HT, 4% J1HE 0.11~0.17,
W /N TSR 28 R I R84S ) 0.18, TSRk FLA5 S
B UEAT AL 1 b, IR 2 SR T BE At B 2% .
ODEGARD 45IA BOY Bt A0 T R4 K 50%# Y
FET-R SR EN 0 B, o] LABERR(E 1R S00, 3 sl
T A e . BEREE R M OB A Ptk TR s
T e, R R E W5 2SO v R g £
TR AR e BR B N A, YR X i 4 FC IR 1Y) 15t %
TR, EHBE R RETHITRR
33 AkGHRMEMRGEAAEXE

R T RS AR OB H MR 2 1] Y 52
G F AP R e A R R B R B R RE R,
AR EWAGE T 4 MRS IR Z E e
BRI ENE . RN, RIERWEK ., 725, 7%
B AR5 2 5 0 TR A 2 AR AH G R84 A DG Sy
HIRE SR G, 25 SRR A B AH 6Pk . LT 2B 5
T R g B AR R b, BRI K
PR BobE TR ) 2 BRI AL A SR AR, HA
WEME2E S, A A KR A 184 B RN K AT BE X
R % F 1l A8 [T 9 0% M A AT ] 52 5T 1 5
LIANG 4532036} Sl Bl il 95 S0 M PR A s A5 40 5%
PEHEATRFSE, S5 REW, ARRZMAE KR S5
PEVEIR 9 R AUA G 18 3, B A O A B 35 Y
RIEAR S, U AR K S0 E k2 A AR 6k 57 Y
Pk, T BT LA 2T % F . FLORES-MARA
SEB Y BT 85 (Rainbow  trout) X 4% Y14 g IR YR AL 1)
Pk WO R 5 B AR SR 8 A, AR
Syt R Z s EAH R 2 HGE, W
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NIELSEN 5Bz 38 T #44 (Cyprinus carpio) 1A+
FA T 5 5 A7 05 2R Z [ AAAE Sk 25 i a8t 4% IEAH DG o SHI
SEDSITEFE A PLA I X iR A 4 5 ot itk ) 35 4% A
G HNZRAYAH G 52 L 25 A TEAH O o FEXF 2 1 7 R Y
g, LI SOG4k [CIN A b i e st %
AH OGS v BE BB A G, T X 3R 2% % AR [ T P
PR 5L A OGN S 3, ] — Wy A AS [R] 4 9 S A4 Al 455
B AL AR DA AT REAN R, WA RE—HETie . 5 1
WAFFEEE AT, YANEZ &R 5 & 80K 74 v el
1 (Salmo salar) % #137 5O R A BT bE 5K BT & 2
[ Rt A OG . CHI ARSI IE AR 45 4l B FHE
DU B A R MR 5 77 16 38 2 Ta) 2 A IRast A5 AH Gk .
It DL SR DU, SRR A K R S Bt
PR 22 8] 19 358 4% FH DG R AR JC I AN 2 R Y,
o 2 MR B DU PEAN I B WA OAS W] Mtk 2 1] Y 35t
FEROCHEATIEE o FEAMESE H, PIPEAR B 138 1% Fil
FAHOCH BB 35 0t A AR OC, R AR PRIR
AP HARAE F R Al 3 A TIER -

4 i

ABIFFE I i XF 22 A YRR S R BEA T A 4R ER TR Y
RO, A 3 AR E ALY T DRt
AE LI A i g o 7 AR (ELAH 5 28 0 LA B 3 B st
st A iz R i g4 T o 0.18~0.20,
JEw R AL J1K A, SE ROl R R E 7 AT
R o 3 Bl R ] A T R EL A A G R B >0.95, &
PR 2 R IEARSG, UERA 3 APRLRLH M MR
SRNAE T RE TR o AN, PITRAR 8] i 2 B Fn it %
FHIC S AN A A5G, R WA AR AR AT 1k
ARIEF PRI BIEE o I T YRR 4
P 3 M SR TR S N A, S et Bl &%
(4 18 7 4 HE LRI TORL IR 22 A 8l
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Estimation of genetic parameters of the resistance traits of
Tegillarca granosa to Vibrio harveyi

WU Qihan'?, TENG" 2 Shuangshuang?, LI Min2, ZHANG Xiang?, XIAO Guogiang"?,
ZHANG Jianshe'!, CHEN Lizhi®

(1. National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan
316022, China; 2. Zhejiang Mariculture Research Institute, Zhejiang Key Laboratory of Coastal Biological
Germplasm Resources Conservation and Utilization, Sino-Thai Joint Laboratory of Marine Technology,
Wenzhou key Laboratory of Marine Biological Genetics and Breeding, Wenzhou 325000, China; 3. Extension
Station for Aquaculture Technique, Sanmen County, Zhejiang 317100, China)

Received: Dec.10, 2024
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Abstract: To explore the genetic parameters of the resistance traits of Tegillarca granosa when infected with Vibrio
harveyi, artificial infection experiments were performed on 22 7. granosa families using the immersion infection
method with V. harveyi. Three genetic assessment models were used to evaluate the genetic parameters of the
growth and resistance traits of 7. granosa. At the end of the experiment, the mortality rate of 7. granosa was close
to 70%, and there was a significant difference in the survival rate between families (6.7%—60%). The results re-
vealed that the range of heritability of resistance traits ranged from 0.17 + 0.05 to 0.20 £ 0.07, which belonged to
low and medium heritability. Pearson and Spearman correlations were used to conduct a correlation analysis of the
breeding values of each line. The correlation coefficients estimated by the three models ranged from 0.953 to 0.998,
thus exhibiting a significant positive correlation, which indicates that the three models exhibited a similar ability to
estimate the genetic parameters of resistance traits. The phenotypic and genetic correlations between the growth and
resistance traits ranged from —0.069 to —0.111 and from —0.412 to —0.545, respectively, revealing no significant
negative correlation. The above results indicate that the resistance traits of 7 granosa belonged to medium and low
heritability traits, which are suitable for breeding by family selection. There was no significant difference in the
genetic correlation between the two traits, indicating that the growth and resistance traits can be selected separately
during breeding. This study supplements our knowledge of the correlation between the genetic parameters of 7.
granosa resistance to V. harveyi and provides a reference for breeding valuable strains of 7. granosa with resistance

to V. harveyi.
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