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TaE TgEae® kFa> E MY
EHE 3 Y FEg0
(1. B ERS KRS ERE LB FRE TG B 201306;
2. HEKSRTE A Y B Fh 5 n] Frah s 4 N S0 6 5 (F EUK PR R AR ST B K PSS ) IR B 266071;
3. H S EHERE P ORI R S EY I BRI R E (LR HS 266237
4. HERRAERAR 1R HEE  276800)

BE H AR R A ¥ (Exopalaemon carinicauda) % K F % 5 MR B 5 S 38k, KRR K F E R
RWEWRIRE, WETAONFRATLAEREA, £, @F 25 MERBRRE, FIH %
BWEAGTTHREITS0 B M8 B AK ., RET K. REURHNE., EAKEHRNE. £
KA ERE 1 K- et B R E L . RBEMEX gL, £RExR, 50 HvEK, &
MK RE W EE S 28] 027069, 0.31~0.44 F1 0.20~0.65, 80 HEAK . MAEF KAtk & byik
&5 45 4 0.39~0.54, 0.31~0.47, 0.33~0.71; 457 & . SR EHINE ., BLAIKKE N EAM
1 R R0 BT I 3 A A 4Bl 0.45~0.52, 0.30~0.49. 0.43~0.48 71 0.33~0.77; %1t ¢, 4
H 2 A B B 3K BIACE E AKCF(P<0.01), Bk, AR @R EY A K Fn Rk By gk R
W TR IHE A 2R T ZA 0 E TR E . RESERK ., WIVEERWREHX RE L7 N
0.9514 #10.2058, RELGHKK . W EERGEXAEX ZH 054 07420 F1 0.2124, FHREXW,
BRAOMGBEK, RETKEEAEIANAKERMENE, BAEKKHENE., ELEKEHNEX
BRI EE 4 NEEMER LB P EFRE AT, REMERKER G EEAX, KEME
MEMRAKREEMR, AAXARRANGEA A MR REAET IHERE T HESE,

KR HRRAI; ARk FHEMER; kA mEEX

FESES S917.4  XEERIEEE A XEHS  2095-9869(2024)06-0155-12

B H ¥R (Exopalaemon carinicauda) g3 [F &% 2017)0 BFH MRS A SR A T A O BEFR bR, XT
B /NI BRURSS, B AR KB . AR AR 5 PR EE . M ECHEZE, SRE R A IR 0P &
IRBEE NS (R S, 2013) 4R, HRE AT HAB L TR UR 2, IREE ) S BE AT &
FIRESR B SR FRAE R, HFRAE - I Sk, 4 (T REESE, 2014); HAF R HEFFR7H i Fh 2R EE I
R AL 2 07 hm?®, PR S T ¢ CRRTS,  PREPACRIRESRIE AR [ B RS, SRR A

* [ 5% [ RBHE L4 (32072974) BRARAR I 72 Il AR R (CARS-48)Fil [ 7K 7= Rb S B 5% Bt AR AL 45 28 (2023 TDS50)
HF%R, ERifF, Email: 1710780799@qq.com

O #EEEE. 2H%H, MRS, Email: lijt@ysfriac.cn

Wk H #: 2023-09-04, W Bk H #1: 2023-10-13



156 ook B

545 %

JHEF |« R, SRR ME R R P AR
(PR R B AR R RS | B 225, RIATHE
IR FRBE P 9 A J (A 45, 2019), R ] 1k
i 23R R U SR Al A R R R ) B
—, WEE B A R A Rl A RO ek
ik —HAR

A RORT B PR R K 7 57 5 Bl ) Y 28 T
AR, BIESEAMIG, B A A H R AR i A
JE AT DA 2 2006 7 o, A SR A ], B S SR AE A
i, SEKIRIA N F 2 H AR Z—(Wang et al, 2020),
M P4 4 ) 2 0 7 O K S i S P R R I Y
FRUE(Arcos et al, 2005), ARIEAZE 500 F TPy
ZIATE R A W E =R, B IRIBEF(Macrobrachium
rosenbergii) . I B B 1) 58 M B A0 T B R A
(BB, 2019), KILEFAE AR YL B (Eriocheir
sinensis) 1 7= Bl R 4 35 15 T TP AR G B (O 255,
2013), AN[FE LAXTUF (Penaeus vannamei)F 7 1) 5
PR 2S5 W, BOHMERE R AR RKINKRIEFRE T,
TERE A = BT R AR, N DAY O AR Ry ik
B HARHER GEERIEAE, 2016), 5RAF [4F(2023) 858
KIR, ASTE) BB 05 R R SR A 1) B MR AR AE
2R, BRMERAEA R RN C 3 e 5
A R H 5 St 3 R0 e AN [R) A A4 1] £ 46 B £
ARAETE W35 25 5 (TR BE 5%, 2014), (Htk, H AR
ZIATERE A BRI BE L RIS T .

TER T SNYET A &, mAE S BUE B AR
W, AT E R E, dE M E R, H
o, R RS AR A S 2 N A S8R,
2001) JHERAA B 8L SR A B T 5 4 e 2
158 2 PR 38 X0 A AR AR — TR 1Y) 2 78U 52 e e E ({5
S5, 2021) . A% T BE S S B AR 5 A% 8 1 9 K/
(Falconer et al, 2000), fidA A RE T, FES
PR E AR, W] SE I AR A 15 Y B KA G
8,2023), HAT, EWINTTFHSE A KRB E
T E R B Z 5T, E X R (Penaeus chinensis)
(T EHEEE, 2011), FLANXFER(PNHZE, 2022), HAYH
WR(Macrobrachium nipponensis) (97K 5%, 2014), %
G R HF (VL 5% VK55, 2017) A1 = JE R T & (Portunus
trituberculatus) (B4 55, 2016)% H 72 sh ¥ IR K |
IR MR 5% 1 CROTEAS o O T 72 s ) B oA AR
AL PP B AR B 8D, AU PLGH X SR R 55 %o R
(Penaeus monodon) ;= BT I8t A% T AT T 9FAL , 25
SR H N B 1% 7 (Ibarra et al, 2005; Macbeth
et al, 2007), A WA R H IR EFE MR L S50 Ab 1T

PR OCHIF 5T o ABIFFE R F S A B i A A e R
LCHFRBEEZR, %50 HiRA 80 H A I A4
KRR DA B BR VAR 848 S8 AT T AT, H o
2 IR S b 7 SR AL IR R 4 AR R 40

1 #wRERE
1.1 SEIRigit

SRIFRIEF IR B B IR K = B A . 1L
200 AR . MRS . MR A RAFIUSELR, G4
50 RMEIRFT 150 MR TAERE AR .

K HBER N Ze g X T 8, Horp 14
3~4Q, Gitsc R . R, FHOPERE st
P98, 2023 4 5 AP NAJHEBR ALY, 1558748
IFIESREAHEII S ], A2 FEAE R 40 4>, H
PR R R 25 1~ 2RIME R R A
AERHFE ) JE AR R F ;L FIMR R R
AR, FEAARRE A RA R R ; M2
T P 2 AR AN TR) A AR ] 5 il R O 2 () 2 Al S A A
], e SR AN [T 8 A (AR R] 5 Al A 4 [ ] 2 i
T S AR AR R A A 1A ]

1.2 SRS EMRE

FEASEIFE U300 R T ik gh i 31 300 L9
BB TGS, R R LR AE B R
(Brachinonus plicatilis). ¥ B (Artemia sinica)’ FEH
BE, BERHIK 10%, ELLFTIETR . FiRKE 2AFIFH B
5, BAFEERRE 200 RBATER, k2 E . W IRIERSE
MARFZR R — 8, RIS R R A2

1.3 MHRM=E

50 HiAT 80 HESM, MEAFKFR P FEALIEHR
30 B, HH AR AR R RO AR i
K. MEWNK, HHZE 0.01 mm; TR 4E
&, K% 0.01 g,

HREAMWETFGRAFE, BRUEBINZERD
OB L, S MERR AR 1 URIE DN A ], -4 4 B e R
Pi, T RRAK I TR R IR, BT
R Mo i O, A0, (] Image J 44X 324G
GRHEAT T, I AR R R AR
14 ZitsHn

A B MR T 25 43 A K W O 22 4y Al
SPSS22.0 kM) — B2k PEAR #l (general line model,
GLM). XK Z R G050 20 0 T5 25 53 B S J5 25 53 B i)
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R -

}Ejk:ﬂ+ai+ﬁj+(aﬂ)y+eyk (1)
A, Y FORFEMRIRE £ MRIPERIEER, 1 A8
VRV, o, B B, 435010 A TR I0HS i D/KFRULS B
PR j RPN (af); B A BERE @ AKF

B NEE j KRS HAR RN ;- e ABEPLIRZE

RN GOR R R BT 2R 1, h T
AMEVESEAS IR ARECE Ky AR, ST B AT A
BEIE. AT

K:-L-N>i§}2 2)
PUs-1 N&t

X, g N DR A S A RS

®1 2RARANRBETEHARNFTESNT

Tab.1  Analysis of variance for phenotypic variation of full-sibs families

AR S KR Source of variance AHE df SEJ5Fn SS 77 MS MR T EMS
IfE ] Within sires S-1 SSs MSs 3+ K, xSp + Ky x5
HfE P9 B[] Dams within sires D-S SSp MSp S+ K %63
WEfE PN 42 [ ] Full-sibs N-D SS. MS. 5

I Total N-1 SSy

e N EAOMASEG S MEMEEARCE; D MIVSRARGE; 6F ARVEM 2% of ARERERND 2 o) AAlF
MR 25 K - MEHSEAN SECREE AR EREG K, o BRI P ARG K B SRRSO .

Note: N: Total number of offspring individuals; S: Number of male parents; D: Number of female parents; 5S2 : Paternal

half-sib variance; Jp : Maternal half sib variance; &_ : Full sib variance; K : Average offspring between female parents in male

parent; K, : Average offspring of each female parent; K;: Number of offspring per male parent.

AR A 4 [ ORI N 3R R G803 41 07 22 73 Hir vl
PARHE] 3 AN AL T A THEL . ~F R Al A Bk S A%
R M A SC R B 4 4%, B

REL[M: hl=4x 52 /(52 +55 +37) 3)
FEZEIM: 7Y =4x 53 /(52 +65+52) 4)

AL by =2x (52 +62)/(S2+55+82)  (5)

TR AR AL I A THE SR A TREA, F 2T

HEAT W PEAG IS, A HOE R RS AR SRS R st

B B ENE R, 4L R AR E R R
FORE RS, 2001), (KB ARIT .

=h/65; (6)

HRHE 4 A FERR IR R G dl i I 25 .

J5 2570, AT AL I 5 2240y Fnb I 22414y, it
Frast L M Al TR RS, 2001)

BAE R AR: ry5 = Cov, (x, )/ 6, 6, (7)

FRHEM AR r,=Cov, (1,15, 5, ()
KA1, 1y WRRLFMMBIEH K, Cov, (v, WK
PRI )2, 6., 6, RPTHEIRA )7 2%
rp WA R, Covp (v, ») HPIHEAREY
R, 6,, 5, WEHERIFEM I %, 705

st G S, i B SR (2011) . EE W E
(2013), EPR4%5(2016) . ZE RS (2021)ERR T — %

2R AR A (GLM) AR J8 4 [R) i 78 B — IR R 4843
21 5 =53 AT A5 IR OG5 4% T Ak 1B A8 A% A DG R B0
2 ZERE55H

21 HERKMEIR

211 AREAIFRE B#E KR AK 50 Hi%
180 HidH B HIRA A KMRSEIE 2, AR
BRCUN SINPSY BRSSP IL YN R 6 R NSRS Sy g1 N )
6.78%~30.75%, BH& R BB, 3 M Rpy e
SRBE R TR MXTHREK . BET IR,
RTE B AR S R BVE IR, M 21.57%~30.75%, Vi
BIAA AR EE 41, PR EE MtRAR T T oAl 2 A~k B
HERIERE S

212 ARAIFHRK. BT REKTGT 256

50 HI&F 80 H & A & FH BRI VA E Y Jr 22
I LEE 3, SR EIR, 50 HERF 80 Hd ALK . &
T R B A DR P e 2 A ) R P O [R) O 22
) F 3 25 S0 25 (P<0.01)

TV S AR 5 M S AR 1) 8 O 2 e AR B I T
BRI AR & e 5 R K =305
BN SR AR R R AR EUR K, =305 B HEMES R
PR AE R Ky =71 R EA G RECH UL T 22530
MIZESRL, THEA R VAR R AS | P SR AR 2 [m] 2
ST A W 4,



158 wool B o R 545 %
*2 BEATEKMERHERSEITSH
Tab.2 Basic statistical parameters of growth traits in . carinicauda
U 50 H# Day 50 80 H % Day 80
Traits FEE brifE2: 5 R AL A brifE 2 5 R AL
Mean SD CV/% Mean SD CV/%
& Body length/mm 30.57 3.10 10.14 38.67 2.62 6.78
JBMETT K Total abdominal length/mm 15.93 1.45 9.10 20.04 1.49 7.44
1A Body weight/g 0.39 0.12 30.75 0.79 0.17 21.57
3 BEAMEKERRETEHRNWFESH
Tab.3 Variance analysis of phenotypic variable composition of growth traits in E. carinicauda
PR 75 L Sfe e 50 H## Day 50 80 H i Day 80
Traits Source of variance HHE A I MS F HHE df ¥ MS F
(SIS T E] Within sires 22 81.14 13.74™ 22 67.80 12717
Body length I N E[E] Dams within sires 17 45.78 7.75 17 33.17 6.22""
A P9 42 [R] i [E] Full-sibs 1160 5.90 1160 5.33
JEF Total 1199 1199
BEWK HE[A] Within sires 22 15.22 11.86"™ 22 18.72 10.38™
Total abdominal length  jfi: phy #f i) Dams within sires 17 6.48 5.05" 17 9.75 5.40"
WE It P4 4> ] BELE] Full-sibs 1160 1.28 1160 1.80
S0 Total 1199 1199
hE HfE18] Within sires 22 0.12 11.67" 22 0.30 14.00™
Body weight ME PUME ] Dams within sires 17 0.08 7217 17 0.18 8.20™
WA PN 4 [F] BfLE] Full-sibs 1160 0.01 1160 0.02
LLUFI Total 1199 1199

. **RIR 2R W E (P<0.01),
Note: ** represents highly significant difference (P<0.01).

R4 ERERRBETSHEEFEAS

Tab.4 Analysis results of causal components of phenotypic variance of growth traits

PEIR Traits

J5 224143 Components of variance

50 H i Day 50

80 H % Day 80

(SN
Body length

SR
Total abdominal length

A
Body weight

52
S

S =681 +8,+0;

52+ 657

S =68 +6,+0;

82+ 657

N

S =68 +6,+0;

82+ 657

0.495
1.329
5.904
7.728
1.825
0.122
0.173
1.284
1.579
0.296
0.001
0.002
0.010
0.013
0.003

0.667
0.928
5.334
6.930
1.595
0.173
0.265
1.804
2.242
0.438
0.002
0.005
0.022
0.029
0.008
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Horr, MEMESEAS AT 22 R THEVE SEAS Y 7 22, R
AR R MR BRI 22 57

213 HFRGIF S0 B#Fe 80 B a9 Rk BT K
BARE 8 145 465 HRHEAC ZR e R B R [
Ja A4 [E] My 2240 45, Alh T 50 HEg A 80 H A
R AEEARMREE T, sk 5 s, BRALF
50 HgmAK . BE K REMHREERE G THE
J9 0.256~0.688 . 0.310~0.439 F1 0.197~0.652, 80 H i
PR . BRI R EE R B AR Al T
0.385~0.536. 0.309~0.473 #i1 0.331~0.710, FHr, H
I PN 4 TR A AR TR 58 38 T B 2 KO

2.2 ZREMAR

221 ARG AR IO B M R A S HE
IR R B A E A R S 5 3R 6 B, Habna |
LE<RivA N =R v NS 7 o S W el 1)
AR 725 S R BGE N 14.23%~28.58%, HIWORH 1Y)

R RER K, N 28.58%, 1 WKFEHNAT MR )
A RN, h 14.23%, BEETARNT T Al AR
E{OU[hssn iR VNIS W S I AN B T A

222 KR GOIFEHEIKE T £ 5 A F IR
SRR T 22000 WL 7, HONE . B R O
T BRI O R A 1 VR O RS fa) PR B de S
AT FUE S BEME B AR B 2510 F RS0 35 HLAT A e 2%
#5(P<0.01),

T 1 2 A 5 e S A ) 1) A 50O 2 SR AR B T
BRI : RRIMR R h v 5 OB K =14,
BEANMEE SEA BRI K, =16, BN EE S QRS
B e B Ky =44 i PR A RS H DLy 2250 B
(L5, THEH R AR RSB AR | I S AR 4 ) i
Hori T A5 W3k 8, Hi, HMEMEEARMN T 2 KT
W SRR T 25, R R AR () 2 6] i 2 K
2 5

x5 BEATERERHNBEENR (KR

Tab.5 Heritability and ¢-test of growth traits in E. carinicauda

PEAR WAL S AT e 50 H % Day 50 80 H % Day 80
Traits Estimation methods of heritability  j#{£ 7 Heritability ¢ %% JJ Heritability ¢
LSS A Z 2 [M i Paternal half-sibs 0.256 1.019 0.385 1.480
Body length £+ Z ¥ [l fl Maternal half-sibs 0.688 2.043" 0.536 2.446"
4= [A) fd Full-sibs 0.472 33107 0.460 3.751"
BIEATK A % [F] iy Paternal half-sibs 0.310 1.445 0.309 1.367
Total abdominal length 4 = s ]y Maternal half-sibs 0.439 1.880 0.473 2.375°
4= [A) fd Full-sibs 0.374 3.200" 0.391 3.693"
R A % [F] iy Paternal half-sibs 0.197 0.866 0.331 1.143
Body weight £+ Z ¥ [l Ifl Maternal half-sibs 0.652 2.020 0.710 2.560"
4= [A) fd Full-sibs 0.425 3.250" 0.520 3.888"

T *FoR 257 W (P<0.05), **FR 227 E(P<0.01). T,
Note: * represents significant difference (P<0.05), ** represents highly significant difference (P<0.01). The same below.

*6 BHEANEHEMERNEARZITSH
Tab.6 Basic statistical parameters of reproductive
traits in E. carinicauda

PEIR FRIME R ERRH
Traits Mean SD CV/%
E(LTR Ve 546.67 156.23  28.58
Egg production
AR B DR R/ CRL ) 555.14  128.18 23.09
Eggs per gram

LA/ CBi/mm) 1297 331 2550
Eggs per millimeter

551 RO 8259  11.76 1423
First spawning time/d

2.2.3 KR GIFE MR AR AE T HRAEAL
MM, R R R 2245, HRT
HRAIFEEMAR WL SGR 9), H, Hupa,
N R E DR A AR OE | S 1 W BRI ]
F3 AL TG THE 2 5h 0.45~0.52. 0.30~0.49, 0.43~
0.48 1 0.33~0.77, ¥k Emfe )1, RUXHRE
R 2 MR A T e 1 B R B IR B AT PRI

23 BEANERKMEREZEEMEREEEXMERE
GEES

MR AC Z8 F R M 7 22 4L o3 R i J7 22 4103 LA K 3=
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Tab.7 Analysis of variance for components of phenotypic variation of reproductive traits inE. carinicauda
PR Traits 75 3 YR Source of variance H H B df 17 MS F
1 5 & HE[B) Within sires 26 172 806.31 9.98"
Egg production Tk P i8] Dams within sires 13 59 395.48 3.43"
W T P 4 R) AR E] Full-sibs 605 17 319.32
LLFI Total 644
B PR E A R H CR/g) ] Within sires 26 92 939.54 735"
Eggs per gram i e [E] Dams within sires 13 40 437.00 3.20"
At P 4 TR B[] Full-sibs 605 12 652.96
ST Total 644
BT KA B Ok /mm) ] Within sires 26 74.20 9.38"
Eggs per millimeter T P9 ME ] Dams within sires 13 25.54 3.23"
WE It P4 4> ] B ] Full-sibs 605 791
JUFI Total 644
w51 IR ] HE[E] Within sires 26 1815.43 28.57"
First spawning time T4 PN MEIA] Dams within sires 13 170.16 2.68"
O i P 4 [F] AL Full-sibs 605 63.54
S Total 644
*8 ZEANEEURRETENERFTEN RUJ7 221 M 7 2 A3 1 O™ BRET ], A
Tab.8 Analysis of variance for phenotypic variables of KRTE O BAARE I | B R O
reproductive traits in E. carinicauda BERIE 1 v I I 22 [ B3 S 1 80 A 2R
ek Compon e O 10 FF . P KR TR PR 1 8 15 A T
S5 52 S 54464 FHIC R E51 1R 0.951 4 %u 0.74? 0, OGN FIiAE M
Egg production 5‘; 2 952,06 AR B 388 1 FH 5 R B AH 5C &R B0ak Bl o 0.205 8 A
) ' 0.212 4, 460 B AN PR A 38 £ M OG AR R DG 2R
% 1731932 350 0.016 6 F10.001 4, JEIFEFIE 1 K77 Ot
Or=0i+0p+ Ol 22SIO9L g e S A 2B E R BB 00022
82+ 67 5497.59 0.000 1. ¥ HFMLLE,
LRGN R/ O, 1178.02
Eggs per gram 52 1 949.92 3 itig
2
G PO g ki nmteit
Sr=62+60+62  15780.89
53 +512) 3127.93 K7 B B 35 A% 200 T B AR R AT
R LR B OB /mm) 62 1.09 TSR B R X, Efiﬁ_ﬁﬁ %Eﬁ?%ﬂhiﬁ'é
Eggs per millimeter 52 124 B IK 7= Sk B I SEA KR (2 AR SR, 2021),
52 791 AL TG TR 8 B R R BEE L R A ) A
552+ 6L+ 6 10.24 Z—, FIHAIE I X sl s T Al 1%1%
5246 byy  PPSCHERUGIEGPE, AR TARSUA TR, i
- 5 o5 (00DAFIE RN 1057, I T
First spawning time 5 s 0.3 WESREEIL ST, /INT 0.15 RREE AL S, AT
Z ' [ A BE AL 1. B NAN Iz A 4 R CF [ AH
g 3% ey AR A KR A 5 1A,
oL =0l 4Gy +o; STSU 011y A R EE . e o EAPFAE 150 1
5+ B8 Rk BB K . R HEARE I S S )
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Tab.9 Heritability and #-test of reproductive traits in E. carinicauda
YRR Traits Wt S 43175 % Estimation methods of heritability 844 J1 Heritability t
EI v A A Z 2 [A] i Paternal half-sibs 0.45 213"
Egg production +: 2 F:[A] il Maternal half-sibs 0.52 1.80
4 [Al g Full-sibs 0.48 3.557
B AR T A B /(KL ) AL Z 2[R Paternal half-sibs 0.30 1.74
Eggs per gram + Z 2 [F] iy Maternal half-sibs 0.49 1.75
42 [F Full-sibs 0.40 3.28"
B AR B (7 /mm) A Z - [F] i Paternal half-sibs 0.43 2.13"
Eggs per millimeter £} Z >[5 il Maternal half-sibs 0.48 1.76
4 [Al g Full-sibs 0.46 3.50"
55 1 KON ] AL Z [ }fd Paternal half-sibs 0.77 2.18"
First spawning time + 2 2k [F] iy Maternal half-sibs 0.33 0.77
2[R Full-sibs 0.55 2.19"

®10 HEATERERSEEERNEEEAXMREBXRY

Tab.10  Genetic and phenotypic correlations of growth and reproductive traits in E. carinicauda

LR VAS KOV U LN S OV]ih= G B/

Eggs per gram  Eggs per millimeter First spawning time

LSS R o i
Body length Body weight Egg production

NS 0.742 0 0.001 4
Body length o
N £y 0.951 4 — 0.212 4
Body weight
Y Op = 0.016 6 0.205 8 —
Egg production
PAL R EL G —0.000 8 —0.006 5 0.000 4
Eggs per gram
BAL R KGR 0.637 2 0.857 6 0.0199
Eggs per millimeter
51 IR yE O HE] 0.020 3 0.233 3 0.002 2

First spawning time

0.000 1 0.044 6 0.000 1
—0.003 3 0.756 9 0.063 1
0.000 0 0.002 0 0.000 1
— 0.024 2 0.000 0
0.002 1 — 0.004 6
0.003 7 0.1143 —

TE: WAL T RBMSCR R, AL I s e e R R

Note: Above the diagonal is phenotypic correlation, below the diagonal is genetic correlation.

47 0.36~0.51, 0.25~0.50 F1 0.04~0.2; =5 P4=55(2016)
T A R SE:, T T SRR T 80 HikAEK
PEMRIRAE T30 0.51~0.69, 120 H #84: K R 10 35 1%
J1k 0.27~0.70, BN R L . ABESCR 4
[F AL AR S& 3, Al T T R A EF 50 HigF 80 H ik
IR . BRI L RE AL S, AR E
fEHE AT HITE 0.20~0.69 1 0.31~0.71 Z[H], J& T
JEAE S L, B R PR A KRS A T R el
IR FAREPE I NF R

WAL SR SRR PR IR AR SR 4 PRI RE S, 2R
W, HEFAR M . B [ A 4 Ry 2
2 5y B A Ak T B RLZ AR R, SR, 78 SE PRl T,
W25 BURAEER, 168 [RGB X5, 2014), 450%

(Sinonovacula constricta) (ZW55%, 2018)istfL J14k1T
Hk I, BERE R A AL T K, R MR/,
T P T R A R R B AC R R TR R A% Tk
F b AR /N B4R, 2011), ABFFEXF 50 H R A
80 H B KR AL Syt a7 Alit, H, BERE
[ ok, MRz, KRPR TN,
— M LA 4= Rl Ma Ak st 4% 5 e, R B SR B &R R
FACF A FMAs s AL T P340, BAM R R
4= [R M 1 38 A% T Ak T HEL S B 357K, ik, RA
4 [a) LA DGR BRAR I st AL 1A T HIE AT LIYE R 50 H i
F1 80 H #H e H MR A K MRk 8% 1 09 Te A 18
AL A TR A0 o B P 32 B8R S50 5 3
B EAE . AR RSN | S AR . FEA
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Estimation of Genetic Parametersfor Growth and
Reproduction Traitsin Exopalaemon carinicauda
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Abstract The ridgetail white shrimp (Exopalaemon carinicauda), belonging to the Palaemonidae
family of crustaceans, is an economically important small-to-medium-sized shrimp in China that is
naturally distributed on the coasts of the Yellow and Bohai Seas. Due to its rapid growth and high
tolerance for environmental stress, the scale at which E. carinicauda is cultured has expanded in recent
years. The reproductive performance of broodstock is crucial to the yield and quality of larvae, as the egg
production of E. carinicauda is much lower than that of other economically important shrimps.
Meanwhile, E. carinicauda seedling production mainly relies on wild shrimp or breeding parents,
resulting in low fertility and poor seed quality, such that the cultivation of E. carinicauda is often hindered
by a slow growth rate and poor disease resistance, seriously limiting the development of the E.
carinicauda farming industry. Optimizing growth and reproductive traits is vital for the animal
aquaculture industry, as these traits are crucial for developing high-quality seedlings and are directly
related to yield. Cultivating new varieties with high fertility and fast growth rates can effectively improve
the aquaculture of E. carinicauda. In this study, we estimated the genetic parameters of growth and
reproduction traits in E. carinicauda. We constructed 40 full-sibling lines of E. carinicauda and 25
half-sibling lines by pairing one male with two females. Thirty shrimps were randomly selected from each
line at 50 d and 80 d of age, and the body length, total abdominal length, and body weight were measured
to calculate the genetic parameters. The number of eggs, body length, body weight, and incubation time of
the first spawning were measured to ensure that the culture conditions for each line were consistent. The
main baits used during incubation were folded brachyuran rotifers (Brachinonus plicatilis) and brine
shrimp (Artemia sinica). The heritability, phenotypic correlations, and genetic correlations of body weight,
body length, total abdominal length traits, time of first spawning, absolute egg count, egg count per unit of
body length, and egg count per unit of body weight in E. carinicauda were estimated at the ages of 50 and
80 d using a general linear model. The results showed that the heritability estimate values for body length,
total abdominal length, and body weight at 50 d were approximately 0.27-0.69, 0.31-0.44, and 0.20-0.65,
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respectively, and those for body length, total abdominal length, and body weight at 80 d were
approximately 0.39-0.54, 0.31-0.47, and 0.33-0.71, respectively. The heritability estimate values for the
number of eggs, the number of eggs per unit of body length, the number of eggs per unit of body weight,
and the time of the first spawning were approximately 0.45-0.52, 0.30-0.49, 0.43-0.48, and 0.33-0.77,
respectively. The heritability estimate values for all three growth-related traits and four reproduction traits
almost reached the level of medium-high heritability. The heritability estimate values for growth and
reproduction traits based on full siblings reached a highly significant level according to t-tests. Therefore,
the unbiased estimates of narrow-sense heritability for growth and reproduction traits were those
estimated by the full-sibling variance component. The phenotypic and genetic correlations for growth and
reproduction traits were approximately 0-0.7569 and —0.006 5-0.951 4, respectively. The genetic
correlation coefficients of body weight with body length and egg count were 0.9514 and 0.205 8,
respectively. The phenotypic correlation coefficients of body weight with body length and egg count were
0.742 0 and 0.212 4, respectively. However, the genetic and phenotypic correlations between body length
and egg count were poor. Therefore, we suggest that body length and egg count be set as two different
targets in breeding programs. The results indicate that the heritability estimate values for body length,
total abdominal length, and body weight at 50 and 80 d and for reproduction traits including egg count,
egg count per unit length or weight, and time of first spawning almost reached the level of medium-high
heritability. The growth and reproductive traits of E. carinicauda can be selected through individual or
population-phenotypic selection. The above results provide important basic data to support the breeding of
E. carinicauda and have considerable application value for future breeding programs.

Key words Exopalaemon carinicauda; Growth trait; Reproductive trait; Heritability; Genetic
correlation



