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Fig.1 The development of fertilized eggs at different salinities
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1. Dead embryo of morula at salinity 20, the animal pole was like a floc; 2. Normal embryo of morula at salinity 30;

3—-4. Dead embryo of early gastrula at salinity 15, the color of the eggs was milky white; 5. Normal embryo of early gastrula at
salinity 30; 6. Undivided dead embryo at salinity 45, the protoplasm focus became blurred; 7. Normal embryo of upcoming split
at salinity 30; 8-9. Undivided dead embryo at salinity 45, which was dehydrated and wrinkled;

10. Normal embryo right after the ending of fertilization at salinity 30

F1 FREBEFHTREXF, ZHMIMHL
Tab.1 Hatching of fertilized eggs of the hybrid F, at different salinities (Mean+SD)

i H Items

ThEE Salinity

5 10 15

25 30 35 40 45

Ji:{L % Hatching rate (%) 0.0£0.0° 0.0£0.0° 0.0£0.0° 13.0+2.6° 18.7+1.5

M JE % Deformity rate (%) — — —

21.7¢2.1% 31.3#£3.0° 7.3%2.5° 4.3+1.1°

88.7+7.6% 72.7+10.8° 60.3+6.2° 40.0+7.4* 55.7+5.1° 62.2+3.8%

T FATRUEA b AR TR oA BE 25, P<0.05

Note: Data in the same row with different superscript were significantly different, P<0.05
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Fig.2 The hatching rate and deformity rate of the hybrid F,
embryo at different salinities
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Fig.3 Morphological development of the larvae, juvenile, and young fish of the hybrid F, from E.moara @ x E.lanceolatus &
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Fig.4 Growth of the larvae, juvenile, and young fish of the hybrid F; E.moara ¢ x E.lanceolatus &
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Fig.5 Changes in the length of the first pelvic fin spine and the second dorsal fin spine

R2 TEABEFHTHEZFIBFENTFERRE SAIE
Tab.2 The survival rate and SAI of newly-hatched the hybrid F, larvae at different salinities (Mean+SD)

h WUk A A Ak 5 BB TE 3 Survival rate of larval cobia after hatching in a state of starvation (%)

SAI

Salinity 14 2d 3d 4d 5d

7d 8d 9d 10d 11d

5 0.0£0.0 0.0£0.0 0.0+0.0 0.0£0.0 0.0+0.0 0.0+0.0 0.0£0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0°
10 874£2.6 75.7+1.1 71.3+£0.6 63.3£3.8 60.0+3.0 49.0+2.6 14.3£2.9 0.0+0.0 0.0£0.0 0.0+0.0 0.0+0.0 14.0+0.4°
15 83.7+£3.2 81.7+3.5 79.3+3.0 78.7+2.5 77.7+2.3 72.3+3.5 67.3+2.0 24.7+3.7 0.0£0.0 0.0+0.0 0.0+0.0 22.9+0.9¢
20 96.742.3 95.741.5 95.0+2.0 92.742.5 92.3+3.0 92.0+2.6 91.3+£3.0 87.04+3.5 43.7+1.5 0.0£0.0 0.0+0.0 36.8+0.9%
25 98.0+1.7 94.0£1.0 93.3+0.6 93.0+1.0 92.3+1.5 91.0+1.0 88.7+2.3 75.745.5 53.3+4.0 0.0£0.0 0.0+0.0 36.5+1.1¢
30 96.0+2.6 95.0£1.7 90.7+0.6 89.7+0.6 89.3£0.6 86.7+1.1 77.7+2.3 69.3+3.5 62.0£2.6 29.3x1.5 0.0£0.0 38.3+0.7"
35 95.7+1.1 94.0£1.0 91.3+2.3 86.3+3.0 83.0+£3.6 82.0£2.6 80.0+3.0 76.0+1.7 20.3£6.0 0.0+0.0 0.0£0.0 31.6+0.8"
40 93.743.5 89.743.8 87.0+1.7 84.3+2.1 81.7+1.1 77.3+3.2 71.3£1.1 39.0+2.6 0.0+0.0 0.0+0.0 0.0+0.0 25.5+0.3°
45 89.7+3.5 85.7+1.5 78.3+1.5 72.3+2.5 0.0£0.0 0.0£0.0 0.0+0.0 0.0£0.0 0.0£0.0 0.0+0.0 0.0+0.0 7.8+0.1°

55 2 T8 RN 5 ) AR Ak FE UL 5. AL S
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36 d W46 B . Db I 6 A B Pk R e 7 6 R
HEA Ly 5 B BN B8
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ANIER B A NI A7 SR SAT R 58 I
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B0 0, 3 &5; RN 10, 45 B, {14l SAI
EARAE, 23900 14.0. 7.8; {0 SAT {H& = HEh
FELH R 30, 3AE|T 38.3, I ik, AEERTEHRK

ANTE U 25 1 G R B R R R . FESERRA T
H TR B S B I, ik R R RN R IR R
G HBE ARG, B MIGFE T BUE A7 I B B4
ARA, GEAEFERU ER . A SCIRIRIE , K
2K P I D A J5T 22 2 T 18 3 T 4 R DR AR R I
IEH R W EEY) BT (A BT ANGE, 2005), 1EIRG i
320 22 N 23 BB AN SR BE A8 Ak ARCHR AH 1 9 D) e
PRV REHCAET 7 B 038 3, T RE ) 2 AR Sl
B F IR Y R A i A B A0 A B (% AR
1998) . AHFFE H i B A AIGER BE I IR AT B 4 . 1=
R IR IG K B AR AR R, A B TR R B e
BTG B RS TR

PR PRI K 2, HEOP BT R T R A
[ 7 B RN AL AT 4 B 20 B X (Nissling et al, 1994),
ARAL Fy SZAG N B B g (2 PR R B, M2 HG B
AT IR PE RIS ERE A SR B Dy 30, Ui, fff 2
OIARTERAR R B2, T A P ek R I I Sk A
SEA R o BT R AR D o A 25 b 1 R TR A
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PN B B B SR b . WSR3 Fy Il
MEALERBE , FEERL T 2540 Y B P XA L 2 TR I 256
P Z A B M 6), SKAFIEALAR A7 7y -

y=—0.052x’+4.800x~145.100x+1459, R*=1.000

Ko, y MRAER, x ERE

WA TR S5 [ U5 5 R h

y=0.057x’-5.300%x’+158.400x-1472, R*=1.000

Ko, y AR, x RERRE . MRPEX PR
KA YA d R B SR N 355 BT R AT Y
ERBESR 37 X WAk BB BT S48 A 1 (it R
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Fig.6 The hatching rate and deformity rate of the hybrid F,
embryo at salinities of 25-40
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Tab.3 The comparison of early development of the hybrid F; with its parents, E. moara and E. lanceolatus
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(?) X Epinepheluslanceolatus (4') and the Observation of the Morphological

Development of Larvae, Juvenile and Young Fish
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Abstract

In this study the hybridization between Epinehelus moara () and Epinehelus lanceolatus

(&) were manipulated in the laboratory. The hybrid F; larvae were hatched at salinity 30. The hatching
and deformity rates of fertilized eggs and the survival activity index of newly hatched larvae was observed
at salinities 5, 10, 15, 20, 25, 30, 35, 40, and 45. The growth and morphological characteristics of larvae,
juveniles, and young fish was recorded. The results suggested that salinity 35-37 was optimum for the
hatching of the hybrid F,, and salinity 20 to 30 was optimum for larval survival. SAI values of larvae
became higher when the salinity was between 20 and 35, and they were lower when the salinity was 5, 10,
and 45. The post embryonic development could be divided into the larval stage, the juvenile stage and the
young fish stage, based on the features of the yolk-sac, the second dorsal fin spine, the pelvic fin spine,
the scale and the body color. The embryo developed into pre-larvae in 2 days, and the average length of
newly-hatched larvae was (1.959+0.152) mm. This stage was featured by yolk-sac and unabsorbed oil ball.
The post-larvae stage lasted from Day 3 to Day 30, and the average length of 3-day larvae was
(2.765+0.108) mm. At this stage the absolute length of the second dorsal fin spine and pelvic fin spine
reached the maximum for larvae and juvenile fish. It entered into the juvenile stage starting from Day 31
after hatching and the average length was (18.130+1.565) mm. At this stage the visceral organs had been
fully developed and the fish color became transparent. Starting from Day 46 after hatching it entered into
the young fish stage when the average length was (39.850+2.565) mm and the body color turned light
brown. At this stage brown spots appeared on the body surface and scales could be observed under

microscope.
Key words
Salinity stress

Epinehelus moara; Epinehelus lanceolatus, Hybridization; Morphological observation;

D Corresponding author: CHEN Chao, E-mail: ysfrichenchao@126.com



