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The effect of temperature on embryonic development
of Dentex tumifrons (Temminck et Schlegel)
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Abstract: This paper depicted the effect of temperature on the embryonic development of Dentex tumifrons
( Temminck et Schlegel) . The experimental result showed that the embryo could be hatched out at the range of 16 —
26 °C. With rising of the water temperature the speed of the hatching was expedited. The most proper water
temperature was at 18 — 22 °C of this behavior and the rate of hatching was the highest. The fertilized eggs divided
after 42 min and it wenl to the stage of multicell after 3 hrs and 30 min; it was in the stage of blastula after 7hrs;
balastopore closed afler 22 hrs and hatched larva after 37 hrs. The rate of hatching was 89% , the rate of abnormality
was 12% and the larvae swam vigorously and vivaciously. However, the embryo was nol incubated below 16 °C or
over 26 °C . The embryos development stopped at the stage of blastula below 14 °C and the lertilized egg died after
12 hrs;the embiyos died at the stage of multicell over 28 “C . The sum of effective temperature was 422 .2 — 483 .6

h°C and the developmental threshold temperature was 7.88 C.
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BRI E NN E R TS B 1997 4, o E KRR 0T 50 BE AR /K P DS T T e 1 B R IR S A )
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major) VTR IR ( Spanus latus Heuttuyn ) S8 ( Rhabdosaryus sarba Forskal ) | 2 5 ( Oplegnathus fasciatus ) [15]
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larvae under different water temperatures on embryo lime development
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Tab.1 Hatching time of Dentex tumifrons embryo at different temperatures
El [EE
A & B WEECT)
16 18 20 2 24 26 28 30 32
2 4l 0.7h 0.7h 0.7h 0.7h 0.7h 0.7h 0.7h 0.7h 0.7h 0.7 h
8 2l 2.5h 2h 2h 2h 2h 1.75 h 1.75 h 1.75h 1.6 h 1.6 h
2 4l 4.5h 3h 3h 2.75h 2.75 h 2.5h 2.5h 2.25h 2.25h 2.25h
Z 4l 6.5h 4.25h 4 h 3.75 h 3.75 h 3.5h 3.25h 3h 3h 3h
1R I 13 h 9.5h 8.5h 7h 6.5h 6.5h 6h - - -
G HEMR - 12h 10.5 h 9.75 h 9h 8.5h 7.5h - - -
il 4 - 13.5h 12 h il h 10.5h 10 h 9h - - -
T g S0 - 19.5h 18 h I15h 14 h 13 h 12 h - - -
L& - 25h 23 h 20 h 17 h 15 h 13 h - - -
LBETT bR - 44 h 36 h 3t h 28 h 24 h 21 h - - -
e - 52 h 45 h 37 h 34 h 30 h 24 h - -
it 4k % 0 29% 73% 89% 87% 2% 349 0 0
WG & s — R &, KRR T 14 CIN IR R B 15 1E TE 8., 12h J5 24500 T 6
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POAT FAIR T %08 41% Hﬁl {EJJ/HIO FE 16 ~ 26 °C Y0 [Bl A, ¥ 0R 1R i ER B SWF HE A7 #, 18 °C .20 C..
22 °C 24 CHRIGA MR E B TEILE 45 ~ 30 h Z [0], 46343515 73% .89% 87 % \12% ., 26 CikH
ZH (AL ) () S J5 A 24 h, ﬂrfﬂJchqu 34% , B3AL AT BURTE K 59% ., KR 28 IR, MR F ££
AN IR R A ST, BT 26 CEUET 16 CHHEJEARRERF 418, 20 °C .22 CIR4 2 LR
WA KINZESE, 75000 89% 87 % ., PRI, BRI Y B idh S Ak /K R 20 ~ 22 <C.,

0 2 T SE PR S £ S B il AL IR B, 3R 2 AN A3 BT IRLE 5 S K R B 10 ) TS R (A R
AT RZ RO LR E T, h TR e & N P (— LT 2 ~ 7 ) BT IR E
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Tab.2 Q of embryonic development of Dentex tumifrons at different temperatures

T.C) H,(h) To(C) Ho(h) Hyo
2 24 24 30 3.052
26 24 2 34 2.389
2 24 20 37 2.057
2% 24 18 45 2.194
2 24 16 52 2.167
24 30 2 34 1.870
24 30 20 37 1.689
24 30 18 45 1.966
24 30 16 52 1.989
2 34 20 37 1.526
2 34 18 45 2.015
2 34 16 52 2.030
20 37 18 45 2.661
20 _ 37 16 52 2.342
18 45 16 52 2.060
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Tab.3 Effects of hatching temperatures on the development of first larva
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Tab.4 Comparison of minimum, maximum and suitable temperatures of

embryonic development of Dentex tumifrons with other species

45 24 B i BN iy it Y S fil
ST S (oC) 16 10.6 12 10 18
e i HHEE (°C) 26 30 28 27 30
I PG () 18 -22 15-17.5 16-22 19-20 21-24
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Tab.5 Time, water temperature and sumn effective temperature of embryonic development of Dentex tumifron

2150 B KT KA (h) KT R (hC)
I 16 52 0.01923 422 .2
2 18 45 0.02222 455 .4
3 20 37 0.02702 448 .4
4 22 34 0.02941 480.1
5 24 30 0.03333 483.6
6 26 24 0.04167 434 .9
3 e
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FINH Y QoTE 2 MHiah), X—RE L R IR kK & WS R E I, &4 PEBE 18~22 C

TEEEINEY QofE N 2.01, AT T 2, A VKA IE o 76 b 15 B Y I P , B OB VR Jids B 00 A R B i, 004 1 1Y)

“ff&jﬁ'ﬂﬁ BTG B R, H U AT LUA K A iR R Y PR R S SR ARG & B Y Sl 1R SV L

Et, LR A = B IE R T E KWK IREJEAZMLT 18 C, & HIRELENA
18 ~ 22 Co 7 ANAMHL IR B AR (IR B R, AR, B T IR B 0 B iR e A 42 HITE 0.5 C
N, RS B AL RE ST A6 & B R4 ad (8] EL B TR) 25, AT G L B0 0 A1 £ 3] 30 58 B0 b A
B (Al —fRAE 2 h Ao A AF B R T () 38 55 0% 73 o
3.2 WALIREXTF B 5 SR

AR B 7 IV 40 A R 2 0 3 O REL A , B S B S L R AN A AT £ B % 7200 o (IR
14 %éﬂﬁﬁﬂﬁﬂé‘ﬁﬁﬁa&ﬂl%ﬂHUJIJ@FEE?iﬁEE,(mfhﬁrJLF””IﬁJHUJL‘QEHﬂ@EE COr SRR BEST , R
BRAZREINAE 28 CHRMIE A § E L MMATE BB HAET, nl W, R S R AR REMR L AT f . 16 °C
2R AT ARG A7 B RAUR 29% , A TS R HK B 41 % AF BTG A E, EAUE AR T KR
T 518 ~ 24 CIXI AP , BEAL B0 75 JEH o 26 CA Ry d 47, (B BEAL 3. H A7 34% , ELIF? HE A9 4T
O ITE SR8 ik 599% , WEAk B AT 1075 S ARSE (AL AS A5 LTS 2 AR (3% 3) o

KRRt G R R B A A KA B MR EEAE S 2 — | AR S 1158 IR A
A, faj— %‘I'fﬁzé‘eﬂﬁ/ﬁ [ 25250, EOE IR VS BBl AR Al REAN ] . 38 3 S e 0 5 Ho e iR B fu IR G & & B fik
S5 o 5 S AR AT KR A LA o i (LRI i 708 ] P 0 7 e v RV e AT I 08 B P 1 o 1) LU I
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