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FRAE, kW, TR NEE

TR R AR = 24BE, T A ML 524088

WE: Wik B AREEXTEN(Marsupenaeus japonicus)Z PRV E & RIS, ARWF5ELL G3 B REA N ILAL, Wit ue s
FRICIRIRA RS B E 28 N CR)FIIN G4 F &R, RMEMIR GHR 5 UMMM LS ITE, BRI T
120, 180, 240 Hi &R | & AR ERESEILE NS T 3 FE A SR AR S5 REH, 4K
PR 2 SR AL K, Ho iR K 0.2992~0.4390, fREEH 0.1324~0.3718; MH& A MREAL S BAK, 7 0.0914~
0.1731 AN[A] H #% A R MR 1] (19 35 2 4H 5 (0.8501~0.9145) 5 F AUAH (0.9001~0.98 19) ) S 4 il 25 1EAHIE(P<0.01), F*
BB S PR P R L B R 2 A A KB Be R A . AR K 5 2 0 IR 9 38 15 A 0 —-0.1957~0.0362, 3 BRI AH Gy
~0.0975~0.0955, P& ¥IAS 35 (P>0.05), /8 3 2 Sr it AL HLH A 7 o A AR F MR 78 22 9 SN R BEIR] 19 3 4%
A3 4-0.017£0.176 F1 0.13620.185, H/NF 0.8, 2B H A3 Xt MR A AN A F2 A8 AS [F] FRAE IR BT T 19 Mtk o] 47
T W 8 A B DR 0 55 B8 A AR o R0, S R A K R IR 4 A e R, T R SR AR A K R S R IR
B, HE LA ERBIE B S IR R ), TR I B A o R 6] 4 58 PN A SR T R85 1 72 A TR A B A O 8 ABIF 9T 45

STy H ARS8 W e A0 7 A O7 SRR AR A

KR HABXIR, QAN 2, BAESHG BE5RIMCE, FENE S IR 1R

hE SRS S917 CERARAERD: A

H A 3 X R (Marsupenaeus japonicus) X FR H
ZIN G| NNV N L P Y E R v 53
HEZTP LY R, FEREFE5 M TRILA
DA e o DRI PR BT 58 | MR R M A TR E
AR A, Rk TR X R R Al B A O i
Z B3 BRI, TR E A X IR SR B 3
Ot 5 IR A B R A SR A R AT W BRI
FARER, RECHFAAEDLSTESS . RS
T SR B 5 e R, 7 R 247 T e kRO
FH T A R PR TR 22 &M AR BB S e A 7 A 1
REFEFHANE, H AR TR EREEA 57
AP, WM R AR P
SR )T il B S B S R AR . e S

K BH: 2025-07-17; 1&1THHA: 2025-08-10.

TEHS: 1005-8737—(2025)12—1763—12

G TR A P E AR B SR . H AR X EF
A KR B SR AL F), Hetzel % i —1X
PEH A EREA 10.7%, 6 N HIKE
WAL TR 25.5%; ABEES & IR H S A K
RIAE T1M 0.1040~0.2463, B A 5 T+ =
o Lin ZE00E 45 A, 75 HiR . 105 Hi. 135
HIE M 165 HIREAE HIERE, 454 KRR
(g A% S A HE 2 9 0.1545~0.1951, 0.1672~
0.1905 F1 0.1596~0.1934, Hj4bF &K, HEE
H 3 b s oAb PN ORGE Gl Rk B RE
AR K . R s ) 3k (0.3852+0.1517) Al
(0.3903+0.1979); 4 345 itk — A UE 5 H A4
R R R AMIR B AL F1 R 0.12~0.15, F %At

EEWB: | 7RA AL LR E 57 5 O B R WOGH H (2024-MRB-00-001).
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WP HA B AL 1 a5 a5 (|) o SR AIHh, BESY XS
¥F (Penaeus monodon)!'>"¥ | JL 4 5 % #F (Lito-
penaeus vannamei)' ' B IR IR (Macrobrachium
rosenbergiin)'™ . JLL#(Haliotis diversicolor )'**)
I [C Bk B DL (Pinctada martensi )2 . B VG BF V5 B
Dl (Argopecten irradians concentricus )[23] . g
FYFC @ AERMEPIR B EAIR R, T
Fofr [ 26388 i BT MR PEAL o B H AR X0 R A AF 5
A =5 | AR ()i eS8t 25 1R —
EREE, Btz 2Kk F BB s ()TN E
R AR MR B AL AP AN W F B
BRI T it — L, Q)& MiRa ALY
I 4SS B ) 8 R B 2% S T BE S B S B T 22
A NSRS E 2

TEIRK 7 S SR G A [R) PR 8 vhy B P 2 55 B4
B HAESNL(GE)W e H = CHE E, Honali g R
£ A8 RV IR HESSORE 7 AR A P e
(Crassostrea gigas)™ . = i Wl I (Hyriopsis
cumingii)® . JLANEEXT IR R R GXE 20
ERHIES % . SHFAFSEH, Van Song 2514 Bt
TR 0 MR 7E 28 N AR BR 5 28 S it 338 1) 10 K 2 A
R SRR 2 P 45(0.17~0.31), /R 40
AFRBENF; e 2 ONE S LA I XTI R R A
(€29 S QDO SN S C2 /NI B 1T I N B - Y [V
Coman 255" 2T it H A8 XHIF A9 26 < 5 170 %
XA EAERON B F R H AR
XTURFRIERI X ZHE, GXE R0 AT g T BOAN R A5
AR BRSO, B BT = NN R
BRGNS PR EAR RO AN TR, 2
O3 BTSN I b B

U, HASREXTUR T fb % B IR A R AR
P TRy BTy ), H T A SR O R R ik
300 FB/m’, SFEHEPEl ik 2.08 kg/m®, BT
SR RIS, B R B T
R B, HORTFIOR I 336 F/m o
JEMHEAT ENIME IR . ST 120 HIR A 4)
B pr AR S U A SR L 180 H A A AR K R 0
11,240 HiHaIrah ARG, X=AHIRES T H
AR ST T 5 5 S 40 AR A R A S Bt i 1 R
R BRI B, e IBCHCATE g I 3k ] £ ) 2R &

A SRR AL B . ABFFE DL G3 BEE #E A
FEERY 28 N2/ E R G4 IRE R bk, Rmifs
g5 B BT HESR, SR R 2R P TR A AR 1 B Bl A A
RIS SCER PERRI D A AU &5 B ik, REE
Al 120, 180, 240 HERIAR | 1A Mt 2 &M
REBAESEL, HAAT 25 T 1 G x E 800 i
O Ry Z R R B R B . R R -
A v B R s AL 4R AL e S i, Bh  H AR g X}
HR =P B R B EREE

1 WS

1.1 EAXRREMREZHME

SEIGHE ) AR T K T & By A BR A
LR FEMAAT, IrHEA N RIBHERFBIET
Fofr e 0 5 VT R B K P TF & A A R 2 F) B A 1k
HE G3 W HAREXIREE BEAR, £ G3 BHAW,
PRES R RA KK 6 IR, SR AR A
BOEY kL VIE HHRCRIER R, 105 Rk
KRG, WIBEM L, R AR R M
AT AR, KA AR TRk, E T A
BN 1 m® WA b A 3%, R IR R s, B
AR SRR H AZEXTIFA TR G4 Z&R
FEIAR . RIRILIE, 1 H N IREE ST R 5 O RIGMTRY 4
CE)RIML H AR EERHIR R & 28 14~
1.2 AEB®RMAOSERFHIERENE

RAMETERG, 1% WL i i I e )
Kige, WIEGEL 3 RO W IRAR g A AT
IR 10 HBES, A RER 1200 &, 17 H AT,
BIOFZEE 800 2; 24 HIAK, B HERL
PEF 400 B, TEAFERAE K 2 30 REF, VIR EK R
(2.38+0.12) cm, “F¥{AE H(0.20£0.09) g, HFA>
FZBEPLBEE 300 FE I X 4 B X ARANA R A7 ] #E
HAPEDOCTE I FRIC, B PR PR IC 5 2 6 IR
TR AL PN, AR E A A, X
AFRRBERFR . BERCis KR MR G
BT R —A2 N KPS mx5 mx1.5 m) P FEFTIR
I, MEPL SIS g AR, Y XTHRA R & 120,
180,240 H i}, & EKRZBFHUNTFPRIE 10 BXF
IFEAT I 2 R S, iR 6 N AT R E
BEEE (4. 8. 16, 32, 64, 128 mg/L) Ml 1 4X%f
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M, HHR 117, B 24 h SEiHXHiRseT
AMEEL, HAE 96 h RS MRS, KIRE
VR EAR S 120, 180, 240 H I HEEIEHk
JE 9 62.3, 65.5, 69.3 mg/L.
1.3 fEEELE

i 2 280 S B A [R] — AN = oK e i b R AT, A
BRI, AR R R 30 X HR 5 B ARL
FR(1.0 mx0.5 mx1.0 m)MIHESPES, FH-K5 W HE &
FHR—ZEHNKRH S, UBRITE R RLZH
[F] (1% 2, A 38 PR 8 45, b v 9 SR BE T K s m
NH4Cl 43 Hr 2l b A (00 )1 PG Bl Bl 24 R A 7], op
[E), PRz A B8 9 iz B Y 96 h 235t
W, RFFRA, LRABEPAFITHRE, ik
EFRFE MK ORI NHLCl 6 R 2H 5256 3 6] 4 [
2 h HiFET A, CREGE I E AR R,
96 h LEEEHE, Giit 4 KR AREL, WA
FEE AR SR,
1.4 ERNIMEFIEZIT

B ARG 25 . RS AR, fF I
30 HIEREER VIE #ric GRS R, Zitdl
HRARR), BORRMHLPIE 50 & HAZEXS
IR, 3 BIEE R 2 = AR A R AT R A B IR 5%,
AT 3 NMEYFER, WAFREIET, =
PR A1 B st 340 P v e R 0 T B 0T IR K e T
e, FRPEIGEKOR A W —igiR, frbik, 58S
B, &M 3 d, FRE e ACH R AR, KA
3~4 cm VP, MU EHERIIHEEIFETE, UL
24 iy O ol P 2 4 B IA 5 4 i 64T . AN
KPR, KK 4m, T 4m, & 1.4m, B4
FEH IR A PR — 2 & H 5: 00, 18: 00, 23: 00
BERBEFTXTIR 0, 1. 2 SRRV AR FR
OS], MU UG AT VRS, B H oK 172,
24 h AEIBIFEA, RIEEETRE . ENINAER
FE 2SS REWH AR &K RN E
5150 HERJE, 43 NP E AEth A R
ZHA Pk H AR EXTIR 10 B, Ml&EHAK £).
RE (W), IFCRRER R, SFUWAERKER S5
IR IR R R ——XF
1.5 #HiEaE

GAE R 7 NS TR O NN SO R S N a0 14

X R AR, I AR T 2 A S U AR T R T
Ko e SRR A KB, IR RIUTHES, BT
BAMICEGER | ARMER S P PR —— X1,
Fie BT 22 21 Gy st AR 2 BN I B Al RO
ASReml MER, X EE AT BAHED] , KA S
0 SPSS FAFL TR . [ Origin(2024) i
UENEEE3 K- E-RanE S NG T =P =R X /ND)
TR AFTRER A IO 14y KA (FF
TG BETY), MR 1 MAFEE, 0 AET , HeHe) L&k
PEAT (H A5 50 A0 2R FH 050 A0 ) I ST R &
FET
1.6 SFHitDHRE

BOE B DLV Y (45 M 22 (x=SD) &, H
Excel (2022) #4707 22 53 A sCHAB 5347

K TR A £ M A R D 24 SR KBl AR A 54 H
ARFEXTUFAE AR 1) iS4 SRS AR

Yije

S, ARG § G £ IR FAL Y 0 i
FRAFH KPR o o BRI a % 1
AR K HEIR B BRI 57 5
B i kA FRA 2 AL BB e 9Bl
PlEk 2
AL =
p
S, B S), o PRI )72, o o
)ik
K% 0 =0s + 00 + 0] + 00
Sl o HIERIIRE %, o WA RN, o
S
RIS # A MR A5 0:

5p/G(xy)

=u+ai+pj+fk + €

rP/G(Xy) - 2 2
5p/G(x)5p/G(y)

U, 1 g HPIERIER x 15y 19 AR
AR B, B AR G I R, B 11
8 ) EPITEIR x, y (R IIT I e b7 22, e

AR AN . 5260y 820, AR HEIR

x. y WRBIEGRE T 22, BMIR B B AU o
ARGEE T 22 577 ZRBUT IR HAE, brifEdl
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THAHARA OC R, F BB RVRN ) S MR A1
BT (AR MR H R BN logistio) il T TE TR
T 22457
BN TR R N B B AR
utHtbd A-s,4m,
B.(jus =1) = B. (L >0) = 1_|_e”+Hi+bdj+sk+ml

K, vy A s DRIIFAERRES (1 W7, 0
NICT), Ly MIEAEAL A, R Ly, >0, R4
Vs =1 MR v <O, A y0,=0, u A EARF
P, H, RWERY, d; o HigEEER, b 4l
HREL, s, WA bk A SCARINES ALY, m, R
I A BEAS I 38 A5 3500

AR AL AR Ny 1P =

4052d

20'52(1—{— 03
X, oy WARE T BN ME, of HEkETT
E 5y, logistic 3 AifH N n°/ 3.

fii Fi§ Excel (2022)#1 Origin (2024) % /4% 4= K
PRI S E A TR G A, il SRk 56 Ak K
SR ESHEHN TR0 X R —PER s
1), At PSTREAS ¢ R A H AR PR SR IR B
(EWN vs. ZIN) FINEEZESR

IR ASReml HRPFER, HEN 2R D)
YRR LAAK T PR A SR A PR N R 5 4 T 1 1 3t
&y, BRI

Yie=u+b;+ lyta; + e

Kb, i ARG S Vi RIS & PR
(6w PR EARIE; b, A5 § A REE 8 R0
a; AR T PR IS AR BN 5 Ly MBI IS £
ezjkjﬂ%*ﬂﬁ)%%o

D] g B o) I 7 A G IR T B — B v A
() P R I e 5 ] PR A0, SRS R R A
BT e SO0, A ASReml-R4.0 K= N . %
SAEET WA — A KR AR R R, A
H LA AHOCRE < 0.8, WIFRMFELE W E
R PR B -8 HARROV(G X E); R Z WA %

FKH Z K505 5 NAMAEE T AR MR s %
T 25 5 W EE, A0

9432 %
2 2
7= hindoor — houtdoor
2 2
\/SEindoor + SEoutdoor

H, Bigoor T Hdoor ST NN L B HNABERY i
,fg jj 1E i’f{ﬁ > SEindoor %ﬂ SEoutdoor ﬂ‘j Xﬂ‘ m E/‘J *’i ‘{ﬁ
e H|Z|=1.96 B, 22R7HE 0.05 /KF L3,

2 ERESW

2.1 HAZEXHAEBA®EKSHREIER

HARSEXF IR AR | R ST 2 J A6 R %
RIMRR G R 1, B 1, X 3 MRS
RN 6.30%~55.54%, Hrp 120 HiMAE 5 120
H I 2 AR 122 S R R, 4030 40.66%F1
55.54%; 1fii 120 HA KK AR 5 RECH 15.42%,
B 1S 3 AR H A SEXT IR S R RAEE
Ko 0N 6.67%~76.6%, 33.33%~86.67%,
23.33%~86.67%, KR MIMZEFWA HHE 1 7]
DIFE A H 380, REZE0MLHR R R
RAETE R LT, VAN H R ERAL LR
TR, RS A B, HAREXIFHTR
RAES AR 1T, Babgs SRR, HAREXIR G4
B Kbk S i 2 MR A A B s s 5
b= RN

&1 HEREAREB®REK.
FESSEME THEREENRESH ST
Tab.1 Statistical analysis of phenotypic parameters of
body length and body weight at different days of age and

survival rate under ammonia-nitrogen stress of
Marsupenaeus japonicus

etk Higd s/ Bk P8 ARifE 155 2 %0%

trait days {1 ff {5 2%  coefficient

of age min max mean SD of variation
A K /em 120 35 84 6.03 093 15.42
body length 180 43 123 824 087  10.51
240 64 13.1 1031 0.65  6.30
th/g 120 1.17 7.6 3.32 135  40.66
body weight 180 4.15 12.18 92 242 2630

240 457 1625 1121 228  20.33
MR BAEE /% 120 6.67 76.6 38.83 21.57  55.54
survival rate under 190 3333 8667 57.61 14.74  25.59

ammonia-nitrogen
tolerance 240 23.33 86.67 66.33 15.9 23.97
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Fig. 1. Survival rates of different Marsupenaeus japonicus families at different days of age under ammonia nitrogen stress

22 HABEWNHRARABBREKHERSHERE
ESHHNNESITE

AN TR 3 H A 38 56 BR 1 2 R bR AL 5 0
ZEM O WA 203 MEK BB A KRS AL 11
ST EE A KO, Hih 180 H i iR K s f%
JifciE, M 0.3857+0.0533; 240 AR AR 18 1% )1 i
fi%, 4 0.1752+0.0428 it & &ML T7 B K
FA KMok, 3 BB bR AR X A K R B AT s
TRRESTEBAR, ZABEH TR m s, T & X
B, #RGE 2 IR E B B B LR

23 HABEXNNRARAREKERESMIR MK
KEBEHEXRREBEXITE

H AR SEXTHR AR K 5 R FE AE 120, 180 Hl 240
H % 35 3% B0 Wit 1 IE R AR G, A ¢ R 80y
A 0.9716+0.0103, 0.9116+0.0115 Fl 0.9316+
0.0121, JFA 0 R Ik 2 8 2K
(P<0.01), WoR=HERK KT YA itz 2
PR R B R B O R T, 5 FIE-0.0685~
—0.0187 ZI[u], HixfiAHCH:RE H #4538 K ifij 2
W55 o AR AR OGO I, AR S A IR A A

®2 HARXNR G4HETRARREKEMERERN AT ERAS H5iEES
Tab. 2 Variance components and heritability of growth and ammonia-nitrogen tolerance traits
of different families of the G4 population of Marsupenaeus japonicus

LEIN H #%/d Itk AL 5 2% o 5k 2505 % ot FRIT % o w7
trait days of age additive genetic variance residual variance phenotypic Variance heritability
K body length 120 0.4705 0.8412 1.3117 0.3587+0.0527
180 0.2145 0.3417 0.5562 0.3857+0.0533
240 0.3694 0.6967 1.0661 0.3465+0.0473
{ATE body weight 120 0.6743 1.4355 2.1098 0.3196+0.0522
180 0.8560 2.1328 2.9888 0.2864+0.0495
240 0.2301 1.0833 1.3134 0.1752+0.0428
i L 120 0.0855 0.5588 0.6443 0.1327+0.0621
ammonia-nitrogen 180 0.0724 0.5375 0.6099 0.1187+0.0273
tolerance
240 0.2548 1.5358 1.7906 0.1423+0.0308
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Tab.3 Phenotypic and genetic correlation coefficients between body length and body weight at different
days of age and ammonia-nitrogen tolerance traits of Marsupenaeus japonicus

H % K ENEY A
days of age body length body weight ammonia-nitrogen tolerance
&K body length 120 0.9716+0.0103"" ~0.0670+0.0015
180 0.9116+0.0115™ —0.0520+0.0120
240 0.9316+0.0121" —0.0370+0.0183
&H body weight 120 0.8832+0.0264" 0.0821+0.0134
180 0.9023+0.0122™ 0.0433+0.0161
240 0.8645+0.0144™ —-0.0774+0.0201
i 4 2 1 120 ~0.0683+0.0137 ~0.0430+0.0021
ammonia-nitrogen
telerance 180 ~0.1690+0.0267 0.0121+0.0241
240 ~0.0820+0.1247 —0.0410+0.0114

T A B =M RBAR R, 72T =M KONRMEAEREL, *FR P<0.05, **35m P<0.01, RARTEFRRERARHF

Note: Upper triangle: phenotypic correlations; lower triangle: genetic correlations; *P<0.05, **P<0.01; unmarked values indicate non-

significant correlations.

KHCRE H AL A B3, 120 H #(-0.0683+
0.0137)%] 240 H #3420 7 #H5(~0.0820+0.1247)
Ao 5 i 2 U R R a8t A DG A 55 HANERE, 120
H #% 4(—0.0430+0.0021), 180 H &5 %(0.0121+
0.0241), MK F, 120 HIRA K MR 5 &
AR BAGA MR, B 240 Hiy, HARAFSR
TAH SRR, 2 BH R A K S P00 M 2 8] i AL
ALy 2
24 ZERNFESETHAERERKMERTE
sy

ME ARG5S AR 840 & H A X iiF
AERPERFEA, R NAMRIEAEE T KRR
PEGITILEE 4, 4R EoR, ENMRK S =M
TR FHZESR (P>0.05), HENbARE R EKT=E
At (¢=31.52, P<0.001); [F]Af, 2404 AR 5
A B ER TSN (F=3.68, P<0.001), £

A LSRR TR T XU AT, L RERR LR E R A
P BSHORE R, 11 3 N AT R A B T AR R K
PR Y AR M
25 FMFENETAAEMNREKEEAM
ERBESREEER M

PP SR GE A EE T H A SEXTHR A KR B
HNFRFE A T R — A K R AL 5t Wk s
FNFEAE T, H AR IRRK 5 R 1L
F15350°49(0.3613+0.044) . (0.2923+0.045), 4bF
SR SR o AR T H A ZEXTIRMA K
S Y 38 4% F1 4 318 (0.3310+0.038) . (0.2672+
0.042), 21 &L Sk, = NSRBI
HEENBE s TEN, HERARE, H
AR X IR AE 2 AN PREE T 18 AR R A 3 4 4 56
439124 (=0.017+0.176) . (0.136+0.185), ¥/NTF 0.8,
T NAMRTH IR M A K 5K GXE &0 & .

R4 ERNFEFETHEAENRERERORESY

Tab. 4 Phenotypic parameters of growth traits of Marsupenaeus japonicus in indoor and outdoor environment

Z N (indoor pond, n = 840)

ZE 4Nt (outdoor pond, n = 840)

trait TIE a2 BRKE BME BRRHU% O FHE S FRlEX RRE BME BERREU%
mean SD max min (A% mean SD max min (A%
K /em L 7.80 0.55 9.50 7.00 7.05 7.76 0.35 8.48 7.13 4.51
K /g W 5.20 1.46 10.75 3.43 28.08 7.17 1.07 10.07 6.04 14.92
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Tab.S Genetic parameters of growth traits of Marsupenaeus japonicus in indoor and outdoor environments

#4477 heritabilities (h*+SE)

PEAR trait

& A& genetic correlation

‘% N indoor ZE 4 outdoor ZE N+ZE 4P indoor and outdoor E N+2E 4} indoor and outdoor
K body length 0.3613+0.044 0.3310+0.038 0.284+0.026 ~0.017+0.176
A& # body weight 0.2923+0.045 0.2672+0.042 0.259+0.033 0.136+0.185
3 Wi (0.3857+0.0533), %% 120 H 4 A9(0.3587+0.0527)Fl1
T TE

3.1 HBHAZEXFAEB®ERERNIZEED

AWFZE NG H A XTHIE G4 BEA 120 Hil% .
180 H#RFI 240 H A K 4L J150 510 (0.3587+
0.0527). (0.3857+0.0533)F1(0.3465+0.0473), {K#E
WAL MU H(0.31960.0522) . (0.2864+0.0495)
F1(0.175220.0428), 5 T 48 B i PN 38 %)
IR 815 77 0.452, PR 0.321, ARt R—D
DA ) H A< 2 X6 IR AR 3845 77(0.4956+0.0642)
R (0.4462+0.0547)F b, AWFFY G4 BEARRK 3
g s TARTE . (AR ER MR, REHE A Liu
0% G2, G3 W H R M WoR, Host g 1Al
HEFEZ 0.15~0.20 X [i] ik — I G 38 7 A KPR
(1) 9 70 2% S5 27 et A% 55 PR DR R AL [R] , JHovpas
ERZE TR T 17%~39%R9 728 08, HoAy i 854k
I B BE PR - IR EE B AR e . IR B SOk A,
BT A K B AR, RSB A it
B PR e HAR, LB A (8 = T
TR H A2 BB T AR R/ o 2P OE T Gl
B7 AR WL BRI IS B %, 60 H S PR K A A 5 st
153 g3k 0.43+0.11 I 0.44+0.12, S5AHF5Y
120 H 1y 45t f% Ty 45 50—, X AR ] st
ks et 5k E
G1 PR B A o o 0 U5 HL A e v e A% 22,
117 5 S AR TE N Tk £ 1% 1 T it 45 2 RE PR AIL,
T2 G2~G3 WAL I T, AW G4 isifL Iy Inl It
£ 0.17~0.39, XFPB Btk 2 R A 5 iR F d
1) 5% 72 Ky g w0 S8 ¥ il A A DG IR, i 7 45 B AN )
AR R B Be 1 35t 4% 07 8ot i — 20 o B, BT A
RERHBA LN PRI R, J5 2203 3 2 AR 8 i e
IR

AN H AR 5 R E B L ) 2 2 Rk
Atk S, RS J17E 180 H iy ikIE,

i s 2 R AR A O

240 H # 1Y (0.3465+0.0473) 7> Wl 32 T+ 7.5% F
11.3%, X5 180 H A THes A K0 | st 1L T hg
22 Sl A KR I W VIR O, F A 5T
e KA B By BEPERRAE . AR E 5 AL J17E 240
Hit B T, S 0.1752+0.0428, 05 f5 4=
KOG B . B R (R B 35 40)Xf
TR s 3 R A G, SR K 5L T AR fE AL
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Genetic parameter estimation and genotype-environment interaction
analysis of ammonia-nitrogen tolerance and growth traits in
Marsupenaeus japonicus across different growth stages

HUANG Chengxiang, ZHU Bo, LIU Kegin, LIU Jianyong

College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China

Abstract: To optimize the multi-trait synergistic breeding strategy for Marsupenaeus japonicus, this study was
based on a G3 selected population. Twenty-eight full-sib/half-sib G4 families were constructed through
fluorescent marker mixed culture and natural mating. A combination of linear mixed and generalized linear models
was used to systematically evaluate genetic parameters of body length, body weight, and ammonia nitrogen
tolerance traits at 120, 180, and 240 days of age, and to assess genotype-environment interaction effects under
indoor and outdoor conditions. The results showed that growth traits exhibited moderate heritability, with body
length ranging from 0.2992 to 0.4390 and body weight from 0.1324 to 0.3718. The heritability of ammonia
nitrogen tolerance traits was low, ranging from 0.0914 to 0.1731. Genetic (0.8501~0.9145) and phenotypic
(0.9001~0.9819) correlations between growth traits at different ages were all extremely significantly positive (P <
0.01), indicating that early selection can simultaneously improve phenotypes across multiple growth stages.
Genetic correlations between growth and ammonia nitrogen tolerance traits ranged from —0.1957~0.0362 and
those between growth and phenotypic correlations ranged from —0.0975~0.0955, with neither being significant
(P>0.05), thereby suggesting regulation by independent genetic mechanisms. Genetic correlations of body length
and body weight traits between indoor and outdoor environments were —0.017+0.176 and 0.136+0.185,
respectively, both<0.8, indicating significant genotype-environment interaction effects on M. japonicus body
length and body weight under different breeding conditions. Therefore, to achieve simultaneous improvement of
growth and ammonia nitrogen tolerance traits, breeding values for both traits should be estimated, while a
comprehensive selection index calculated to realize multi-trait synchronous improvement. Meanwhile, different
breeding schemes should be tailored to specific indoor and outdoor breeding environments. The findings of this
study provide a theoretical basis for designing efficient breeding programs for M. japonicus.

Key words: Marsupenaeus japonicus; ammonia nitrogen tolerance; genetic parameters; genetic and phenotypic
correlations; genotype-environment interaction
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