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F1 FRIBEXHRRFEREERZIE

Tab. 1 Effects of different temperature on embryonic development of crossbreed F;

Temperature (C)

13 15 17 19 21 23 25 27 29 31
12h
Stage of embryonic Middle Late gastrula Tail-bud Tail-bud
development gastrula stage stage Embryo ~ Embryo Otocyst Otocyst Otocyst Otocyst stage stage
body stage body stage Sstage  stage  stage  stage
12h 52.41 53.11 54.03 63.41 6830 6597 6495 4530 40.66 32.62
Good fertilized egg
rate after 12 h of a a a a a a a a a b
hatching(%) +5.33 +2.01 +1.99 £1.18°  +1.71° +1.31° +4.65° £3.64° +0.52° +3.63
0° 25.43 37.45 4978 4739 4596 4426 4023 15.84 527
Hatching rate(%) +3.74% £2.38%  +2.92*  £3.45% 355" +2.86° +2.33° +1.61° +4.18¢
— 16.90 15.61 13.40 1840 33.56 3821 4623 69.05 74.75
Deformity rate(%) £2.31° +1.37° +£1.96°  +0.96° +2.00°° +1.61° +£1.32%% +0.31% +3.99°
+ P<0.05, n=3

Note: the indexes in table were all denoted as X = SD, data in the upper right with different superscripts are significantly
different, P<0.05, n=3

x2 TRIE. FREEFBTRARF FEMEEXR SAIE

Tab. 2 The survival rates and SA/ value of crossbreed F, larvae under different temperature without feeding

(%)
Tempera The survival rates of crossbreed F; larvae from 1 d to 14 d after hatching(%) SAI

ture(C) g4 2d 3d 4d 5d 6d 7d 8d 9d 10d 11d 12d 13d 14d
13 93.50 92.50 87.50 58.00 42.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.86
+3.50 *£1.40 £2.10 +£0.90 =+£3.54 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 £0.00 =+£0.00 =+0.00
15 96.00 94.50 88.00 68.77 47.00 29.50 18.00 5.00 1.50 0.00 0.00 0.00 0.00 0.00 14.16
+1.24 £0.71 £0.60 =+£2.73 +0.60 +0.71 +0.48 =+0.07 +2.12 +0.00 *0.00 *0.00 +£0.00 =+0.00 =+0.98
17 99.50 97.30 87.70 82.27 68.18 53.64 40.45 29.99 29.55 2636 20.50 20.45 1091 0.00 32.14
+0.60 *1.80 *0.36 +0.64 =+£0.36 =+£2.57 +£3.21 +£0.01 +0.79 +0.43 =+0.72 +0.78 +2.57 £0.00 +£2.83
19 99.50 97.70 87.50 83.67 64.67 61.33 55.67 52.67 41.67 3033 14.00 1.00 0.00 0.00 32.30
+0.20 #£2.50 +0.70 +0.64 +0.57 +0.90 +0.80 +1.39 +0.14 +0.60 +0.24 +0.10 +0.00 =+0.00 =+1.29
21 99.00 96.80 87.00 85.33 77.67 6833 5333 25.00 9.00 1.00 0.00 0.00 0.00 0.00 22.98
+0.60 +0.10 +1.5 +0.87 +0.72 +£0.21 +0.75 #1.66 +0.93 =+£0.01 +0.00 +0.00 +0.00 =+0.00 =+1.42
23 99.60 96.20 87.50 82.56 74.17 67.39 51.11 23.72 806 0.00 0.00 0.00 0.00 0.00 22.53
+0.20 +0.80 +£3.00 +0.51 +1.44 =+0.23 +0.45 +0.12 +2.41 =+0.00 +0.00 +0.00 +0.00 =+0.00 =+1.58
25 94.70 9330 87.70 80.67 72.33 64.67 18.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.32
+0.50 +£0.70 +£2.80 +0.51 =+0.65 =+£1.59 +0.82 +0.00 +0.00 +0.00 +0.00 +0.00 *0.00 +0.00 =+1.31
27 92.00 89.00 84.00 78.67 71.33 61.67 1233 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.70
+0.20 +0.08 +£3.10 +4.50 =+0.55 =+£3.54 +0.02 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 =+1.23
29 92.10 86.40 72.10 68.48 64.70 21.21 9.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.46
+2.00 £2.30 +£0.60 +£3.19 +0.29 +0.60 +0.53 +0.00 +0.00 +0.00 +£0.00 +0.00 *0.00 =+£0.00 =1.14
31 64.00 2930 27.00 24.00 17.33 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.04
+3.10 £2.40 £3.30 £3.18 +£2.46 +3.20 +0.00 +0.00 +0.00 +0.00 *0.00 +0.00 +£0.00 =+0.00 =+0.28
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(P<0.05)
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The Effects of Temperature on the Embryonic Development and the Larval
Activity of F Epinephelus moara (?)XE. septemfasciatus (3)
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Abstract Temperature plays an important role in fertilized egg hatching and the growth of larvae. The
effects of temperature on marine fish at early developmental stages have been reported domestically and
internationally. Temperatures above the optimal range may cause stress on the growth and increase the
mortality rate and the deformity rate. However, the effects of temperature on embryonic development and
the larval activity of F; Epinephelus moara (2)XE. septemfasciatus(3) have been unknown. In this study
we recorded the hatching rate, deformity rate and survival activity index (SA/) of the embryo and larvae of
F| E.moara (Q)*E.septemfasciatus(3) at a series of temperatures (13°C, 15°C, 17°C, 19°C, 21°C, 23°C,
25°C, 27°C, 29°C, and 31°C), and identified the optimal temperature for the seed feeding. The good
fertilized egg rate after 12 hours of hatching, the hatching rate and the deformity rate of newly-hatched
larvae were also recorded. The SA/ and survival rate of newly-hatched larvae were measured by not
feeding the larvae till death. The results suggested that there was a positive correlation between the
embryonic development of F; and the temperature. The optimal temperature range for hatching was
17-25°C. When the temperature was above 25°C or below 17°C, the hatching rate decreased and the
deformity rate increased. The SAI of F; first increased and then decreased along with the change in
temperature. In the range of 17-21°C, the SAI showed higher values that were 32.14+2.83, 32.30+1.29,
and 22.98+1.42 respectively. In conclusion temperature is a very important factor in the process of seed
feeding. The optimal water temperature range may be between 17-21°C for an improved germination rate
and reduced mortality and deformity rates.

Key words Epinephelus moara; E. septemfasciatus; Crossbreed F;; Temperature; Embryonic devel-

opment; Hatching and deformity rate; SA/
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