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¥ 1 BT i (Epinephelus bruneus) . = 20 3 i
(Epinephelus moara) Fl ¥ i A B i (Epinephelus
lanceolatus) ¥] 3 J& T 7 J& H (Perciformes) . #gF}
(Serranidae) . f1 Bt £V £l (Epinephelinae) . £1 K i1 J&
(Epinephelus). #ABEaGHR 0 . BIMEE, @ik
fe, A 6 455500, MW AR, KA d/NA
BB, KRR E A 33 kg, FEMMFIEILRF
WX, dbZ2EE. HA, mEhEGEE . L

B R), HUREH S, A0, SV aE R,
) % R R e, 5 T T B SRS, T E R .
AHANTEE W ABAR R, Bh, E2RIETEA
Wi, PEARE (TS, 2006), =806 BEaEFRE
BE. EOMEBE, WO, RO 6 KEEREALH, &
WAz RE GRS, o ThENEE . R, G5
TR | AR R H ARV S (S 22, 2009),  H A o i
%, RIREE AR AT, (A RKH R,
FEIH AR = o A B = 8Ua AL SR EALL,
FHOCHIFFE I T, — 35 % A Ry 2 [F]—Fh i (Liu et al,
2013) . ety A B Fa IR A BE A 2 P R A B K i a2k
AEARZ, JZ500 TAMI . WYL, 7Eh
Il 4y g Y TR SN AT 23 AT (RIS 4, 2010), AR RGEBER,
WL, EHAMER, BEA RIFFRMET SR A
BES, (HHAAERMN, To KRBT

B AL ICENILREPIRES S, Hr, &4
Iz T A BEACHT SR BB o A5 A S B
R BN A S AP a0 B fT A A8 58
55, IfEx 2 MR R A E | AFHES R
KA BT LI %, R AR 28 s PR 3 A7 53
Br, R —AAE 2 MEERAZRLFER A E L
Wy 2E e s S 2RSS A3, B TE A B A0 4 28 RPORTHT b
P & ML BF PR AR B

1 #MR57EZ%

L1 BFAaHa56aHa. 2gARERTZR
RiFEHBIEH

SCH T 2018 4F 5 H 25 HAE LR M 65 3
AT A BRA RIHEAT o S50 BT FHIAE A1 B AR5 £ R = 40
A B0 2 A0 1 O BT A I SRR, R £ R RS 1% R %R
BT 1 BEAORS -, MR A B AR (Q) < B A B (D) A4
S JE A SR AL (RS Je A BEfR) . 2 B0 BE AL (Q)

AR, ORI A, M A A,

rxF—R; FHGE; BEALF

XEHE  2095-9869(2020)04-0023-10

By A BE () A28 JE AR X BRAL (T AR = e A B )
TEE A, 43 Ak BUR B R AaF £, A
MS-222 PEATIRRIE, R 0 1 S o8 B R A M A i R
(HCG) 500~800 IU/kg #E17M#=. 48 h 5, HEMfif
JEERFE IR EE i = A rh, [RIIF, K [a]— ety A B AR TR
K FAE 3T CRUTHRTR, 435 I3 A 1 £ B 6 A
DEAABEAON A, K ORARER EE=1 ¢ 500, F
SEPERE, FORSRCRIOMIRS), R 2 f5 BRI K
W70, ¥E 10 min J5, g8t ig LR,
VEERNW, ARG AL o BEAbET KRR 24°C
RN 30, WMAA. 24 h 5, BIRRALED A 328 B
BOAEIF R P, WERES 24°C~267C, HEN
29~31, DO=10 mg/L., FifFAREEKEE, &
W KoK, 3 d J5, PO i K g
(Chlorella)y, FF 1R NG (Crassostrea gigas)Z
B9, JE WA KW R S B EE B (Brachionus
plicatilis), L Bl H | & W (Artemia salina) G5 41K
K e AR A

1.2 FHEHBESEZFRN

RiG & & AT ur A DSY2000X {5 & A4
W AT AR, TEANIC SR A A & F W) KM R R
fiE, I OPTPro2012 {474, [AEE, I By
RAIMERAS . UIEE 2 IE R IS, A Olympus fi##1) 8 (H
AV SRE R EBEO, KE X 36 dif,
MBS AL AT IR, [AEE, R AJ-VERT #k 4%
XAk | 5 2 T EE R | G R RN T R B A A K
PRAEFTI 5% o
1.3 #XEREKEE

A B 5 = e BE AT A KT S A
RAIK, S IB S se, Wik, Wik
1~13 d, BERERE 1 R 13 d 5, HibE 4~6 d HUkE
1R, BURERT, Wt B S84k | iz 3l S AR s 2Tk,
JExT R AN ER KA R mEkER ., Al e
Koo RTHTHE | 56 2 5 68 < 0 6 i1 2 A 7 i) 2 i S
IR,

1.4 HELESHSH

ZHREON & B BRI IET, AR MEAL &L BE N LA
B 100~200 i Z¥E ST 205 %, et 3k KB E
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REMS: ol A RS SWAREA(Q) . B8R (Q)REES K E MEK L 25

FZEW . WA, SR FAH R MR B 5 iR
AT SE T S
ZHER(%)=K B 2RI IR % ST
Wi 2(%)=K & 2 2 2 WM 50 45/ 32 K DAL
TIEAR R (Yo )=I Ak H AT 0 500/ 52 K B AL
JVR i R AT HE &l £ 1) AT PR B R SR AT Excel I
SPSS 18.0 Ge it it A7 430 , Kt LAF- B {H +hm i 22
(Mean+SD)# /R .
SR HRRKR AT H 3R A
2R H R ER(%)=(1gL,-1gL,)/[0.4343(t--1,)]
AR H 38 KR (%)=(1gP,-1gP1)/[0.4343(1,-1,)]
K, LoALK, PAATRIEE, « W HIE.

2 HBRE5HH

21 FHESEBRESRE

2,11 AEER eI R e AL R 8 T A1 B £ 57
R IR AL R 5 51k (87.38+0.03)% . (47.71%
0.05)%. (43.58£0.04)%. = AP ZHEH | WL R
I AL 2R 5 51 4 (86.19+0.06)% . (37.34+0.14)% Al
(52.51£0.05)%. 2 M4 Az FMHETIL, Bk

AR RS T loaim, BeRETFasEa
A,

2.1.2 fFéi MR EZESE 2 35
g XK B R B B K AT b

W HH B A f A B, R R il , JC e R A .
BHRAK . EWTL, HAENK, IR Tk
Ah o BEEB T A — IR TR B0 v 2, A v i — A 4f T
L 12 b, A — 2R F AL TR, WERA T
PR T HAEEALITAL, . B AET T A S
BR8] 1-1)

1 B Sk, RRmBaRs, Iy
M WEAE AR, R B, R R,
PR B W AR, IHERASAR RN, BEREAR S, AT,
frea i) i Fulorh, BiF ik L2, MRS oE
AT 2 sh (& 1-2)

2 Higfrfa. D2HI, WGBSR, kbR
B, SRR . 7538 SRR A R P, IR
TR E RS, NRRE <R, Hafg 28 91,
BRI, Ek, BT A O, Tl
2 RIE B BR st — L/, 5. 1. 2
TREE N N — F, Aisshil, SkEIR . B EEET

8 TR R L B

K1 M B ( Q)< 1 BE A ()AL T IRIFELh B S R
Fig.1 Morphological development of larval, juvenile and young fish of E.bruneus(3)xE.lanceolatus(3)

1. ®IEfrfa; 2. 1 Hid{Tf; 3. 2 BHidfrf; 4. 3 Higfrfa,; 5. 4 Hidfrfa; 6. 5 Hidfrf,; 7. 10 Hilgfrfa;
8: 15 Hidfffa,; 9: 19 HIdFf; 10: 23 Hid(ffa; 11: 27 HiIdffFfa,; 12: 32 AIdMFf,; 13: 41 Hid{1fa;
14: 46 HiAMEf; 15. 51 HidHif; 16. 56 Hid4hfm

1: Newly hatched larvae; 2: 1 d larvae; 3: 2 d larvae; 4: 3 d larvae; 5: 4 d larvae; 6: 5 d larvae; 7: 10 d larvae; 8: 15 d larvae; 9: 19
d larvae; 10: 23 d larvae; 11: 27 d larvae; 12: 32 d larvae; 13: 41 d larvae; 14: 46 d juvenile; 15: 51 d juvenile; 16: 56 d young fish
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MK, R IEAT R BGE 3 (] 1-3),

3 Hi AT B T AbIE AT ER B (3R
IR (0 2 50 2 o T BT SRS i, A RERE R, /R
Al UL SRS (H AT O R, AR EEE TR N E .
UREE SR AE /N, 5 hRe ) B ISR (A 1-4),

4 Higfrfo. wpmRt, bAir, g R
B, BEAE K 13 K 23 IR T A K4
REBEAR, BHERTIFEH 2~3 £EIRBEAE,
FFHE, HEE— 2o, R, AL H
TARS . DR TLTIE G, IhMBkAE/N, BT, IR
PEE SR AN E SR I . EE AR A7 I iR 4
REBEFHA 1-5),

= ABEf 1| HIBEHAR TR BlazR S, 3 H
ORI, IR TR 1/3 Ab i £, 4 HidAF
IR, AT FRAN, fafk 13 dBERETH
B SO B0 2 A e A B A 2 e B £ Y R B
PEIHESR 5 R 5E 4k .

5 Hlgfrfa . 55 2 TP . IEEEER I, E kS
ER— Do RO SRR B, nT L R 5,
W F UG oAk o OB R R ER IR I 25 , #6738 i oM
B ATATF A SR TN, W RET S M
Qb 1-6).

10 HiRfrf . 55 2 TFEgp . HE 65 1K,
i E R B T A 2 TR R, Rom IR, B
fig g A5 B MR LT RO R, KRR AR A
Z (& 1-7).

15 Hidfrfa. 55 1 R . 5 2 K
FREEE R, SEMCRER FEHARKERY 12, #E
KRR, R FRARED, san, B
fgnE S R R S L, n LR R s, 6
Ho bR, a1 MEMEE LM, BENINEE,
X FRRAS (B 1-8)

19 Higfrfn. 55 3 iR, BiEKd 2 M)
8 R DA 28 R €0 B ) S0 A B R
i W B AR (8] 1-9)

23 Hifrfh . TFEEEEREON 2, 5 2 1568
JiE B e B0 AR /N TS B, A R 2 A 1RO
(& 1-10).

27 HfFfm. B g AR B o K, E
BERATE I E R EOR, FPEHorEERAE, B
HEm AL B R o LR, KO IR e &
TR, A B TG AR (A 1-11),

32 HRAFf . F5ERECH B, 68 R o A
ZIFURWIE . i BN &k, HRHE F 2% H B4R IR 28
AL, AHES T, O AL 2 A5 B A (A 1-12).

41 HiBfFfh . 55 2 5K (9.7440.42) mm,
BEPI (7.79+0.39) mm, LXK Y AEIT . HEL 4
R B KAl . S IEEEASAE R, KB LE
CERI(E 1-13),

WA RS = e A B 2 15 B8R | HE S8 s
X BESBIAE 41 HIvEF R B, sk AREfM L,
2.1.3 AEb i B2 G ORI 5 2 XK B T
ORI, B U LR I R £ 4

46 HIARHMEM . 55 2 TFHERE . NEEE O X BT
LRARIS, BEMR /N H RIRE T LR D o ] WL
R, BER T RA K, M. kAT, K
R REEILIR R T BRI AR, Bl e G
PR BUEE, A OO B S A I R 1
i Ak (B 1-14)

51 HERHEM . 55 2 IFEER . M6 68 UK B A 2
KIEAE/N, 55 2 WM B TS8R, kA3 b i)
M, ARSRTE IR AR T b B (] 1-15),

WA 51 HidR AL G, e At
TE 56 HRIE, i e 0K R 4 0l 2 de s, (RS
RIFIR I EE, R A Sh IR e T8 A B fa
2.14 % & B2 B R 24 XK B A
RN, AL,

56 HESHEM . 55 2 IFEER. M6 68 B0 58
BER /N 58 AT G o 6 R R € 3% T 3 ) B A
MR, TERL 4 2B . 59, JBE 5%l
— (A 1-16),

62 Hit&hfh . ghfafRemi, WEgmKERT
552 IEERE, MRAE MM BRAY, A s ST
AR, HBLE AR L (E 2-1),

e o A7 BEAf PR 3 PR 4 4548 (BT L 58 2 4
B3 AT B, = lpaB iR il 6 &
W EBEH (] 2-2), A S AR Bl BB

22 BEAMEESZEAMERFEREKRERTLE

2.2.1 9SOk ey I A B £ A7) AT £ B 2
PFZSFH(0.1948+0.0240) mm®, Z A7 B A7 B 55 4 75
FUA(0.1871£0.0130) mm’, 1 HEFHF4h, e 4
ANWigE/N, 2S5 HigHE, WA S5 s asfan
BRI SRR (R 1),

222 AKAfETiE 1) e A B A0 RN 2 e A B £
2R HE L e KA KSR ILES,
FI3RT LA, 8 Je G BE 00 A7 2K R (1.71+
0.01) mm, = oA BEA I 14K R (1.77+0.03) mm,
KB E62 diNt, #IE A B f 4l 4 K K F] (34.20+
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2.40) mm, = pAFEA 42K EF](33.86+3.13) mm, ff
= e A B A KRS T e A B, 36 diE, 45
e et 2K IF R K T leastm, 24009 H
WK R TO W WA, 48 e A B R = e A B H R
FhR AP BAEL d, 705007027.89%F130.03% ; HK,
12 di}, =OpA B H K R IE 2R 5(25.64%), 13d

& 2
Fig.2 Young fish of E.bruneus(Q)xE.lanceolatus(3)(1) and E.moara(Q)*E.lanceolatus(3)(2) at 62 d

1cm

Wl AR M) 5 s kAFEHA2) 62d 4

1cm

BF, 8 J8A B H B HORIKBNIR R (26.73%)(R2) . X
WA e KA K i b AT 2 W b, P2
4 K(L)5 B )R X R NL=2.6208e"%, X R
HR>=0.9603, F¥HEKS5HBREME, oAk
i 2 2K (L) 5 H i ()5 R L= 271580,
I R HR>=0.9451,

*k1 EELAHESEEARAINERENRI
Tab.1  Absorption of yolk sac of E.bruneus(Q)xE.lanceolatus(3) and E.moara(Q)*E.lanceolatus(3)
‘ B 5 K B 4 e B SR A
;ifi Long diameter of yolk sac (mm) Short diameter of yolk sac (mm) Volume of yolk sac (mm®)
E.BL E.ML E.BL E.ML E.BL E.ML
0 0.8897+0.0543 0.8366+0.0229  0.6457+0.0198  0.6534+0.0179  0.1948+0.0240  0.1871+0.0130
1 0.9021+0.0532  0.8020+0.0349  0.5367+0.0053 0.4768+0.0310  0.1359+0.0064  0.0955+0.0109
2 0.5658+0.0108  0.5744+0.0140  0.2549+0.0038  0.1915+0.0072  0.0192+0.0008  0.0110+0.0010
3 0.2915+0.0043 0.2761+0.0038  0.1706+0.0045 0.1699+0.0060  0.0044+0.0002  0.0042+0.0003
4 0.1815+0.0096  0.2171+0.0272  0.1357+0.0080  0.1419+0.0084  0.0017+0.0002  0.0023+0.0003

[E: EBL: #JEf5ff; EML: nlef5f, TH
Notes: E.BL: E.bruneus(Q)xE.lanceolatus(3); E.ML: E.moara(Q)xE.lanceolatus(3). The same as below

40
&Y 4 oA BEAATBTEE Preanal distance of E.BL
35 ¢ =l AP THIIE Preanal distance of E.ML

L4 A B4 K Total length of E.BL
AR 2K Total length of EML

o
w (=]
T

KJE Length/mm
-
o 3

10 15
4L S5 R ¥ Days after hatched/d

B3 WkARG S s kAR ey mA K I
Fig.3 The growth of larval, juvenile and young fish of E.bruneus(Q)xE.lanceolatus(3) and E.moara(Q)xE.lanceolatus(3)

ARINE FrEF R MR Z B BA %M 22 5 (P<0.05)
Different small letters indicates that the traits have significant differences (P<0.05)
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Tab.2 The daily growth rate of total length and preanal distance for the larval, juvenile, and young fish of
crossbreed F, by E.bruneus(Q)xE.lanceolatus(3) and E.moara(Q)*E.lanceolatus(3)

AR KR ALHTEE H 3R R HERKE ATHTEE H 3R
KEL  Daily growth rate of total Daily growth rate of KEL  Daily growth rate of total ~ Daily growth rate of
Days length (%) preanal distance (%) Days length (%) preanal distance (%)
E.BL E.ML E.BL E.ML E.BL E.ML E.BL E.ML
1 27.89 30.03 8.12 14.84 13 26.73 15.36 25.21 16.44
2 11.68 8.04 7.58 2.56 15 1.22 4.21 2.58 5.79
3 5.37 3.04 4.24 6.76 19 5.09 4.13 4.41 4.59
4 2.94 3.68 1.08 1.89 23 3.44 4.77 5.97 4.39
5 3.56 1.43 5.54 1.61 27 3.21 4.04 2.04 2.90
6 4.78 7.72 0.43 12.49 32 5.01 1.64 5.96 3.36
7 4.56 8.11 11.75 6.13 36 7.02 8.12 5.98 6.51
8 8.25 6.92 9.21 5.12 41 1.84 2.31 1.39 3.37
9 7.62 8.36 5.22 10.06 46 2.66 0.70 4.00 1.06
10 9.83 11.36 2.57 12.30 51 2.37 1.99 1.29 0.84
11 15.70 4.43 16.78 0.36 56 2.03 2.40 3.37 2.85
12 4.33 25.64 8.56 27.01 62 3.23 4.27 2.63 3.48

o e A1 DAL 5 2 e A B A0 TR AR A S A A
SRR ETHESEE 3). IR A B Y IR AT R R
(1.15£0.04) mm, = oA KEAR S T b A8, AT
AT A (1.13£0.01) mm. #8644 B0 T FTEE H 36K R
W BT R 0.43%~25.21%, 13 d H K FIK ST,
HE . St B B i (25.21%), = fo A Bt F 3G K 3k
YLK 0.36%~27.01%, 12 d HIGK =g, —
4K H K R PR ) AR R (35 2). ATRTHE/
SRAELB SRR B A AR 4), e A
BEfa AR 0 A K il et AT 2 [ E 406, ATRTEE
(P)5 HI @) B R P=1.3371""% MK 2HL
R>=0.9643, ALATHES HIR W EMHL ., = A BEar
HIHE(P) 5 H #% ) 5 # 2l P=1.4017"%7  FH6 &
B R?=0.944,

223 H2WEEMAMER 52 TR HE BN IE B8k
AR 5 45 ]2 24 38 1 — AR B S I RRAE , 2 A B
fafy . M, ghfad KR TRREE . WA S
= A BRI 2 T ORI 8 A X R A KR
SOl X RERINE g R R 5). 41 d T,

WA BEAR R 2 TR S B R Bl K, (9.74+
0.42) mm, W5 IT 0640 10 A8 46 5 16 668 ol X< B R
1E 41 d BHEAFEK, F(7.7940.39) mm, 754K
1/2; & 51 d0, 4558 % (4.21£0.29) mm, I, 4ME
FAES AL, 55 2 BRI B8 BT bR 1E R A
K, ReE it Aghtall] . = oA B 2 15 6g g x4
FETE 41 d WA BT HEMI R, 47(9.59+0.46) mm;
ISP 6 B e 24 X B SR B B K, (5.814:0.09) mm,

e Gl R A AR K W e BE R R A e A B

~]
(=1
1

—— W& fEH EBL
L\ e BB EML

DN
S W
T

(=]
T

F YA
w

A BE Ralative length/%
w
w

2 3 4 5 101519 23 27 32 41 46 51 56 62
AL KB Days after hatched/d

&4 ARG S kA BT/ 2K ALY LR
Fig.4 Preanal distance/total length rate of juveniles, young
fish of crossbreed F, by E.bruneus(Q)xE.lanceolatus(3)
and E.moara(Q)*E.lanceolatus(3)

—— ¥ A PR S — 4B Second dorsalfin spine of E.BL
—— = A B 45 Second dorsal fin spine of E.ML

12

E L WA B 5 4E i Pelvic finspineof E.BL

Eo 8 o ZIRA B SERR Pelvic finspineof E.ML

Q

= 6

B4

' 2

§ gleseperr—"
56 7 8 9 101112131519 23273236414651 5662

W4k KRB Days afterhatched/d

K5 #lenitt 5k nsas 2 g,

JiE i ol s %o A B AR A
Fig.5 The length of second dorsal fin spine and first pelvic
fin spine of crossbreed F; by E.bruneus(Q)xE.lanceolatus(3)
and E.moara(Q)xE.lanceolatus(3)

ISR 2 75 BE P, N B8 A X B AR L 5 B TR R
EH(E 6), Wl aBEarE 23 d iy, HE 2 FEE A
[ B AR X BE IR BB K, 433110 56.70%F1 42.06% o
= A BESE 2 T 68O I B8 PR XS BETE 19 d 1),
kR B K 59.29%F1 43.24%.,
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—— W RAPEAE K Second dorsal fin spine of E.BL
—e— n R ABEASE " #E B Second dorsal fin spine of E.ML
--a- W I AT BE B S BR Pelvic finspineof E.BL
--o- TR BEFESE R Pelvic finspineof EML

2
S O O

S

= N W A W ]
(= (=
]

(=

HAXHE BE Relative length/%

(=)

56 7 8 9 10111213 15192327323641 46515662
S¥4LJ5 KX Days afterhatched/d
Bl6 Wlefistihs e st 2 5 ag .
IS AR N A B AR A
Fig.6 The relative length of second dorsal fin spine and

first pelvic fin spine of crossbreed F| by E.bruneu s(9)x
E.lanceolatus(3) and E.moara(Q)*E.lanceolatus(3)
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Comparison of Metamorphosis Development and Growth of Hybrid Offspring
of Epinephelus lanceolatus (&) and E. bruneus (?) or E. moara (9)

WU Yuping'”, TIAN Yongshengz’w, CHENG Meiling'?, LI Zhentong™*, ZHANG Jingjing™*,
WANG Linna®™’, MA Wenhui’, PANG Zunfang’, ZHANG Songlin’, ZHAI Jieming’

(1. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023; 2. Laboratory for Marine Fisheries Science
and Food Production Processes, Pilot National Laboratory of Marine Science and Technology (Qingdao), Qingdao 266071,
3. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Sustainable Development of
Marine Fisheries, Ministry of Agriculture and Rural Affairs, Qingdao 266071; 4. College of Fisheries and Life Science,
Shanghai Ocean University, Shanghai  201306; 5. Laizhou Mingbo Aquatic Co., Ltd., Yantai 261400)

Abstract Frozen sperm from Epinephelus lanceolatus and eggs from E. bruneus and E. moara were
used for artificial insemination. The metamorphosis development and growth of larval juvenile of the two
hybrid offspring, Helong grouper (E. bruneus 9 x3E. lanceolatus) and Yunlong grouper (E. moaraQ xJE.
lanceolatus), were observed and compared. The results showed that the rates of fertilization of the two
hybrids were similar, but the malformation rate in the Helong grouper was higher than that of Yunlong
grouper, while the hatching rate was lower than that of the Yunlong grouper. The post embryonic
development of hybrid offspring was divided into larval stage, juvenile stage and young fish stage based
on the features of the yolk-sac, the second dorsal fin spine and the first pelvic fin spine, scale and body
color. At temperature of 24~26°C and salinity of 29~31, DO= 10 mg/L, the yolk sac of Helong grouper
and Yunlong grouper disappeared 5 days after hatching (dah). At 41 dah, these two species of fish
transited to the juvenile stage at the same time, and the lengths of the second dorsal fin spine and the
pelvic fin spine were (9.74+0.42) mm and (7.79+£0.39) mm, and (9.59+0.46) mm and (5.81+0.09) mm,
respectively, reaching the longest value, and then began to shorten. At 51 dah, Helong grouper juvenile
fish completed metamorphosis and transited to the young stage with a total length of (25.46+1.16) mm.
The time of Yunlong grouper transited to the young stage was later than Helong grouper (56 dah), with the
total length of (23.24+1.21) mm. At 62 dah, there were four brown patches on the body surface of the
Helong grouper, and six brown patches on the body surface of the Yunlong grouper. The growth rate of
the Helong grouper was greater than that of the Yunlong grouper, and the whole length of the Helong
grouper was 1.04 times as long as that of the Yunlong grouper at 70 dah; the Helong grouper showed a
faster growing heterosis than the Yunlong grouper. The daily growth formula of the full length of the
Helong grouper was L=2.6208¢"%%*, R?=0.9603 and that of the Yunlong grouper was L=2.7158¢"%"% R2=
0.9451. The relationship between preanal distance and days for the Helong grouper was P=1.3371¢"%*%
R*=0.9643 and that of the Yunlong grouper was P=1.4017¢"%*" R?=0.944. At 1 dah, the daily growth
rates of the full length Helong groupers and Yunlong groupers reached the maximum, were 27.89% and
30.03%, respectively. At 13 dah, the daily growth rate of preanal distance of the brown Helong grouper
was the maximum (25.21%), and that of Yunlong grouper reached a maximum (27.01%) at 12 dah. The
results of this study showed that the Helong grouper expressed faster heterosis than the Yunlong grouper,
and provided abundant biological data for the growth and breeding of crossbred offspring from the same
father but a different mother grouper.

Key words Epinephelus bruneus; Epinephelus moara; Epinephelus lanceolatus; Crossbreed Fy;
Larvae, juveniles, young fish; Morphological development
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