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fHJ2, PIAN T B0 F A WA AL Tl ge B B, 2l fh
BRI T A8 R L T ARG, e A B P ST A
HA 1.5%, i il 29 1 8l 5 K i B/ MR
Bl o T A0 B A A KPR 0 R PR S H At A B
AT A A E B, A AT RE SR F D AR KA S sS H
i, Ta) B 3 21 5 i 8ty 40 BEf B e R, DL
B0 Ry BEAS 5 B K B A BE A0 1T 4458 B P S
W R DL T, AR 5250 X 2258 F1ARC S alifh iy 41 5 £
FEHES) AR S R T M A KRS T T g &, &
TERPI R A BT . R/ ARMER T L B2
KA Mgt B HRHE IR R

2 bR

21 ZENWAAMEEHIES
SCEGF 2018 AEFE 1L AR 48 SN T B K P2 B2

A EAT . B A BE AR 10 (96386, $8988) A 10 4F
W, R4 R 57 kg A 71 kg, 2K 43518 120 em
F1 139 cm; ¥ B KBEA7 BT fa I £ (32749) N 9 4E 4,
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Tab.1 Fertilization rate, hatching rate and deformity rate of E. Ianceolatus (?) x E. tukula (2) and the control
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Fig. 1 The development characteristics of hybrid Epinephelus lanceolatus (9) x E. tukula (3)

LAIREAF £ 2.1 HRAF 05 3.2 HIRAF£; 4.3 HIWBAF0; 5.4 HIRMF 45 6.5 HRAFf; 7.7 BT 405 8.9 HRAF; 9. 11 HERHF 405 10. 13 H i
785 11,17 B A7 5 12, 23 HE A7 405 13.29 H 47 5 14.35 HERHES; 1541 HIRHE; 16. 47 HER 405 17.52 Hilk 4 f1; 18.58 H %) fi;
19.67 H &%) fi1; 20. 86 H ik 4y i
1. Newly hatched; 2. 1 d larvae; 3. 2 d larvae; 4.3 d larvae; 5. 4 d larvae; 6. 5 d larvae; 7. 7 d larvae; 8. 9 d larvae; 9. 11 d larvae; 10. 13 d larvae; 11. 17 d

larvae;12.23 d larvae;13.29 d larvae; 14.35 d juvenile; 15. 41 d juvenile; 16. 47 d young fish; 17. 52 d young fish; 18.58 d young fish; 19.67 d young fish; 20.86 d

young fish
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29 A3 fF 4. 24K (15.1240.61) mm, 45 — 75 6E il
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47 Hik S 4K (24.5620.40) mm, B8 F K55, 4
ELp a8 2, JRAR (0 5 IR B 60 B A 4% SUAH (] 35 S 44
M, AT 4 25 A8 K 08 /N PR 8 SR B AT
5 T B B AR (4.4140.21) mm, £ HARZS
BB GEIL, B AT R IR R R ARG, i
U A 1 e AR A 3 , 1 B AR S e, BRI B AR A
& (A 1.16),

52 At 4. K (27.77+1.13) mm, ) i & 681
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JE M S AR, AR A (18] 1.17),
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K43 9135 5] (77.8242.79) mm, (68.09+1.19) mm; (2) 1A
B, 1729 d 22504 Pk s T AT IR, 41~47 d 4458
2 B FE AR T XTI, 52~67 d 2232 4 Fa X R 41 TG i
HMEZE S, 86 d 44 A W E v T X HRAH, 86 d 3¢
2 RO BE 2 A4 v 43 35 3] (23.78+0.78) mm, (22.44+
1.08) mm ; (3) ATRTME, 0~47 d 2% 38 4 F X} B 2 i
EMEESR, 52~86 d 223 AT IR 1 3 1k & T R R
(P<0.05), 86 d 7% 2 41 A % fE 21 AT w5 43 31 35 3
(44.15+1.29) mm F1(37.73+1.61) mm([&] 2),

XF 86 d Z2 A LRI FRAL AR it L Sk | (R K 47
M (n=50), 4% 32 40 F1 % B2 1A B 4 43 91 35 2
(80.00+1.41)¢g, (61.00+1.45) g, 3k K 43 % ik 5|
(22.80+0.20) mm, (21.00+0.28) mm, & K 73 51| ik £
(60.80+0.50) mm, ( 51.80+0.47) mm, 2458 4114 T & | 3k
KoMK BT B9 131.15%, 108.57% #
117.37% f%, H. 3 Ti45 55435 B8 5 3% K (P<0.01),
34 ZXHRRMERE.HKERTK

F= 28 G P ) IR B AR A (0.255 7+0.016 6) mm”,
TR R F A (0.005 3+0.000 3) mm?, 3K i O e 245
U 2.07%. F&A IR & 8 B 1 2 48 T #E it o
29.45%, JMBRIFER N 20.75%. BT 104K (1.59+
0.02) mm, P 4R T (0.180 4+0.014 6) mm?>, JEk
J5 1 d GRS BN FE e £, O B T FE R R A2 KGO B
) 58.70%, K 0 d fF 1A 83.20%; I Bk 7 BE Ak J5 56
SORIH AR R, HER I FE B R 2K O B B 1Y 32.08%,
H 0 d AT 1Y 40.48%, BEE 4RI AE K, 51 5% Fh
BRARBE W AR /N, 255 HRATF 04K 34 (2.68+0.08) mm
B, B 3 A I BRI AR W i e e (3 2),

35 ENAFHGEE - HERMEERNTW

5 5 O ORI B R 2B KORR AL R AT L HEL 4
e W] W i AE A . 7RSS WA R B, 7 H K B i
HE, 9 HIRH I BE, B0 IS B K T 58 9 B, (1
5 AT BE R AR RO R PR T IR BB B AE 13 B, SR
O R A B T 0 R o R A 29 H R, 2 T 6
ORI AR S R 2 38 3 B KA, 43 )2 (8.15+0.02) mm
F1(5.80+0.10) mm, (5 KK 58% Fl 42%; 7E
17~35 d 58 S s K TS, 25 fEHE
R B, 5 O SE ORI B8 BT R ik, 41 H IR IR B
S B MR (E (5.39+0.12) mm, 76 47 H % 5 — 15 68 i
INBN R ARME (4.41£0.21) mm. KEH Z 4 0IHE, W&
N, IR EE B — BRI A AR R K
JE, 7E 47~58 d JiE 65 i S5 M T A8 A BRI (181 3).
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(0.090.02) mm; J& BT B B, IRAE 2 4k 25 348 in e 34
(H1(0.19£0.01) mm £ (1.61£0.01) mm), [a] i} 1 4748
K (H1(0.26+0.01) mm % (1.60+0.18) mm); i i &
52 Hik 4 fa, By T IR JE S IR G, IRAE 28 /N (H
(2.46£0.10) mm [ % (1.81£0.52) mm), 1 414 K 58
A (f (2.30+0.08) mm 14K F) (2.69+0.69) mm),
58~86 H USRI A, MK s BE 9218 (1h (1.93+
0.30) mm 7% 5 (3.46+0.64) mm), 115414 5 5 fiii Pl
(H1(4.03+0.75) mm £ (8.89+0.99) mm), AR 4% [ ] %
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Fig. 2 The total length (a), body height (b) and preanal distance (c) of E.lanceolatus (Q)XE.tukula (3)

ANTF R R MR Z 18] A7 3 22 57 (n=10, P<0.05)
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F2 BEAWA (Q) xBEHSANANE (J) REEFMMKNERTL
Tab.2 The volume change of yolk sac and oil absorption of E. lanceolatuss (?Q) x E.tukula ()
H i 4K/mm B #E 2K A% /mm Bl #5445 4% /mm JHER B 4%/mm P B R/ mm’ JHERARYmm?
ZHGE N — 0.79+0.01 0.79+0.01 0.22+0.004* 0.255 7+0.016 6 0.005 3+0.000 3%
0 1.59+0.02*! 1.14+0.092 0.55+0.01% 0.2+0.01% 0.180 4+0.014 6% 0.004 2+0.000 9*
1 2.46+0.01"" 0.74+0.04% 0.28+0.04% 0.18+0.01% 0.030 3+0.008 5% 0.003 140.000 4
2 2.59+0.01°' 0.24+0.01° 0.18+0.01% 0.17+0.01% 0.008 6+0.000 1% 0.002 6+0.000 2
3 2.62+0.01°' 0.16+£0.01 0.15+0.01% 0.12+0.01% 0.001 9+0.000 01% 0.000 9+0.000 1%
4 2.63+0.05°! 0.15+0.01% 0.12+0.01% 0.11£0.01% 0.001 2+0.000 2% 0.000 7+0.000 2%
5 2.68+0.08! 0.13£0.052 0.10£0.01% 0.05+0.01% 0.000 7+0.000 6% 0.000 1£0.000 006
s B A B BR 22 (n=6); SR FEEA B #1225 (n=10, P<0.05).
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Fig. 3 The length of the second dorsal fin spine and the first pelvic fin spine of E.lanceolatus (Q)*E.tukula (3)
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Fig. 4 The length of the eye diameter and the oral fissure of E.lanceolatus (Q)XE.tukula (3)
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Analysis of metamorphosis development and growth characteristics of
hybrid offspring of Epinephelus lanceolatus Q x Epinephelus. tukula &
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Abstract: In order to further study the metamorphosis development and growth characteristics of the hybrid off-
spring of Epinephelus lanceolatus 9 <E. tukulad, we measured embryonic development time, fertilization rate, de-
formity rate, hatching rate and growth traits (full length, body length, height and anal front) of the hybrid offspring
and E. lanceolatus. We also observed the absorption process of yolk sac and oil globule, the growth and contraction
of the second dorsal spine and pelvic fin spine, and the changes of eye diameter and oral fissure during embryonic
development of hybrid offspring. Statistical analysis of the data was performed. The results show that the hybrid
offspring and E. lanceolatus complete embryo development at 21 h 24 min and 21 h 32 min at 28C, respectively;
the fertilization rate, deformity rate and hatching rate of hybrid offspring are 89.09%+0.08%, 35.16%=+5.05% and
62.59%+10.70%, respectively, no significant difference is shown compared with that of E. lanceolatus. According
to the morphological changes of yolk sac, second dorsal spine, pelvic fin spine, scales and body color, the post-em-
bryonic metamorphosis is divided into early larvae (0—6 d after hatching), late larvae (7-34 d after hatching), juven-
iles (35-46 d after hatching) and juvenile fish period (47-86 d after hatching). The growth of the early larvae is
slower, while the growth of the larvae to the juveniles increases gradually. At 86 d after hatching, the body lengths
of the hybrid offspring and E. lanceolatus reach (60.80+0.50) cm and (51.80+0.47) cm, which indicates the growth
of the hybrid offspring is significantly faster than E. lanceolatus (P<0.01). During embryo development, the yolk
sac consumption is 29.45%, the oil ball consumption is 20.75%, and the yolk sac consumption is the fastest at 1 d
after hatching, reaching 58.70%. The oil globule consumption is the fastest at 3 d after hatching, reaching 32.08%,
and the yolk sac and oil globule of the larvae are basically absorbed at 5 d after hatching. The lengths of the second
dorsal spine and pelvic fin spine reach the longest of (8.15+0.02) mm and (5.80+0.10) mm at 29 d after hatching re-

spectively, and they completely degenerate at 47 d after hatching which marks the completion of metamorphosis.
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The eye diameter of the larvae is (0.16+£0.01) mm at 1 d after hatching, which increases by 22 times at 86 d after
hatching. The length of oral fissure is (0.09+0.02) mm, and it increases by 99 times at 86 d after hatching. The res-
ults show that the hybrid offspring of E. lanceolatus@*E. tukulad develops normally, and the hybrid offspring
shows a significant growth advantage comparing with its female parent. This study provides rich data for seed cul-
tivation, development research and variety improvement of the hybrid offspring.

Key words: Epinephelus lanceolatus; Epinephelus. tukula; hybrid offspring; larvae and juveniles; metamorphosis devel-

opment; growth characteristics



