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Abstract: We performed breeding experiments with Chromileptes altivelis as the female parent and Epinephelus tukula as the male
parent by artificial fertilization to breed new species of groupers with excellent traits. Besides, we observed and compared the em-
bryonic development and growth characteristics of C. altivelis (Q) XE. tukula (3) and C. altivelis by microscope (Nikon E200) and
anatomic microscope (Olympus). The results show that the fertilized eggs of the hybrid and C. altivelis took 24 h 50 min and 25 h 8
min to accomplish the embryo development under the conditions of water temperature 27 °C, salinity 30, pH 8.1 with the micro-flow-
ing water and micro-inflated water, respectively. The post-embryonic development of the hybrid had experienced four stages of early
larva (0—3 d), late larva (4—40 d), juvenile (41—60 d) and young fish stages (after 61 d). At 330 days of age, the total lengths of the
hybrid and C. altivelis were (23.57£0.94) cm and (18.35+0.72) cm, respectively; and the body masses were (220.5+25.3) g and
(142.6+0.58) g, respectively. The total length and body mass of the hybrid were 1.28 and 1.55 times that of the C. altivelis, respect-
ively. Compared with C. altivelis in the external morphological traits, the hybrid was slender and the head was larger, the black spots
on the body surface was distributed disorderly, and the fins of each part was relatively small. Based on our tracking observation on
embryo and larval development of hybrid, it is confirmed that the distant hybridization combination of C. altivelis (?) XE. tukula (3)

is feasible, and the hybrid shows the merit of heterosis, which provides scientific basis for distant hybridization and the cultivation of

new varieties of groupers.

Key words: Chromileptes altivelis; Epinephelus tukula; Hybridization; Embryonic development; Metamorphosis development
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Table 1 Embryonic development schedule

A ]
KEWE B I EE R AT Time after fertilization
Developmental stage Developmental stage of Main developmental characteristics PR -
embryonic
Hybrid offspring  C. altivelis
ZHEIY Fertilized egg ZHEON BRI, HA Nk 0 0
%44 Cleavage period JESTE L JRAETE AL, 00T U T DA L bR ke 29 min 30 min
220 3 SRIRENEL, JE 2 47 min 46 min
AZ I SR2RBNEL, TE A 58 min 57 min
841 iy 1] SE3RBNEAL, TE 8 1 h 23 min 1 h 22 min
16Zm M SRARBNEL, TEM164~ 4N 1 h 34 min 1 h 36 min
324 M3 SESUREBNEL, T 3244l 1 h 48 min 1 h 50 min
6441 SOOI, JER64IMl, SRR L 1 h 59 min 2 h 6 min
Z 2l RSP EL, AN, BoEhE 2 h 28 min 2h 27 min
FEW QM RHERL, ST ISR 2 h 55 min 2 h 58 min
eI Blastula period e B ey TR S S TP IS Y=A EUN 3 h 30 min 3 h 37 min
TRFEIIY) FERARAL, AUAHEES AR T 4h 58 min 4 h 54 min
JF i Gastrula period JE A3 IRt T A , A0 T T O A 6h 18 min 6 h 23 min
J b b )2 T IR # 12 7 h 39 min 7 h 35 min
e jﬁﬁ;@ﬁﬁﬂé&sm, B, IR IE S 157 min S 55 min
P22 IR Neurula period JAAATE ] ANENI A i A 9 h 46 min 9 h 51 min
JAA L P41 38] 2T, WRfLE 4 10 h 27 min 10h 12 min
FETE I Organogenesis MBI ] JURAAR S 48 L B 0 A0 2 11 h 23 min 11 h 28 min
WU B4 JRRAA T L BRI 12 h 13 min 12'h 6 min
Wy HETE SKAR AL SR J5 o7 HH B LR T 13 h 3 min 13 h 8 min
B A PIRLE )7 B 14 h 24 min 14 h 30 min
S A DB, BRI T 15 h 57 min 16 h 9 min
FEZF I WA R AR 4 5 I B 43 18 h 32 min 18 h 48 min
AR L JARAACHR 0 1 B 19 h 37 min 19 h 45 min
OBk RIS, 5B Wit E 20 h 58 min 21 h 18 min
SEFEI Hatching period SEEAL T WAL ZRIZ 23 h 17 min 23 h 35 min
SEfe A SKAR G A 24 h 11 min 24 h 30 min
I £ (R 24 h 50 min 25 h 8 min
HFshRE Jyhgom . s THAGEASH, FHA AR whERAE N, I

222 JE#ifrf JEEUTAMBONINERSE AT  RIESMI B R DL AT ) A R AR v B R K
R EEE SRR SR EE BT AT AL . KR (4~40 s DR, e R, ISR, KEHUER
H ). T (14 2-d).
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Figure 1

Embryonic development of hybrid

a. Fertilized egg; b. Blastodisc formation; c. 2-cell stage; d. 4-cell stage; e. 8-cell stage; f. 16-cell stage; g. 32-cell stage; h. 64-cell stage; i. Multi-cell

stage; j. Morula stage; k. High blastula stage; 1. Low blastula stage; m. Early gastrula stage; n. Middle gastrula stage; o. Late gastrula stage;

p. Embryo body stage; q. Closure of blastopore stage; r. Optic capsule stage; s. Muscle burl stage; t. Otocyst stage; u. Brain vesicle stage;

v. Tail-bud stage; w. Crystal stage; x. Crystal stage; y. Heart-beating stage; z. Pre-hatching stage; z1. Hatching stage; z2. Newly hatched larvae
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Figure 2 Development of larval, juvenile and young fish of hybrid

a.0d larva; b. 1 d larva; c. 2 d larva; d. 4 d larva; e. 7 d larva; f. 9 d larva; g. 10 d larva; h. 17 d larva; i. 24 d larva; j. 33 d larva;
k. 40 d larva; 1. 47 d juvenile; m. 60 d juvenile; n. 65 d young fish
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Table 2 Comparison of fertilization rate, hatching rate,

deformity rate between hybrid and C. altivelis Y%
A% TR LR WiTE %
Species Fertilization rate  Hatching rate ~ Deformity rate
FLUZR o
0 *?ﬂ 0.94+0.06" 0.82+0.15" 0.11£0.02"
Hybrid
(rh;lbﬁ
Ly 0.96+0.01" 0.85+0.23" 0.14+0.03"

C. altivelis (?)
e FSBPRAHRING FRERR 2 F AR E (P>0.05), ARI/INGF
BERIR 2R B E (P<0.05)

Note: The values in the same column with the same and different lower-

case letters superscripts had insignificant difference (P>0.05) and

significant difference (P<0.05), respectively.
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Figure 3 Comparison of total length between hybrid and
C. altivelis of 1-70 days of age
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Figure 4 Comparison of hybrid of 330 days of age (a) and
C. altivelis (b)
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Figure 5 Comparison of length of second dorsal fin spin and first pelvic fin spin between hybrid and C. altivelis
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