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; clarkii) ,
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Fig.1 The picture of parental fish
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0.5h ’ Ih —13:00, 9—13d, 8d
) 2h )
3h R 2, , ’ ,
5—10 ,
NikonYS100 ’
> 2.2
; , C 95
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Tab.l Spawning of Tomato clownfish from May to September in 2017
. ) - (d) ()
1 05.18 13:00 05.28 / 10
2 05.29 13:00 06.08 11 10
3 06.09 13:00 06.19 11 10
4 06.20 13:00 06.28—06.30 11 8§—10
5 07.03 12:00 07.13 13 10
6 07.16 13:00 07.26 13 10
7 07.29 13:00 08.08 13 10
8 08.09 13:00 08.19 11 10
9 08.21 12:00 08.31 12 10
10 09.01 12:00 09.11 11 10
11 09.16 13:00 09.26 15 10
12 09.30 12:00 10.10 14 10
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®2 AFNAGE 2017 F5—9 AHEIRER
Tab.2 Spawning of ocellaris clownfish from May to September in 2017

( ) ( ) ( ) (@ (@)
1 05.11 16:00 05.21 / 10
2 05.26 16:00 06.05 15 10
3 06.06 15:30 06.16 11 10
4 06.21 15:30 07.01 15 10
5 07.05 15:00 07.15 14 10
6 07.19 15:00 07.29 14 9
7 08.03 15:30 08.13 15 10
8 08.16 15:00 08.26 13 10
9 08.30 15:20 09.10 14 10
10 09.14 15:00 09.24 14 10
11 09.29 15:00 10.09 15 10

®3 EMERNHEE 2017 F5—9 AHEIIER
Tab.3 Spawning of Picasso clownfish from May to September in 2017

( ) ( ) ( ) (d) (@)
1 05.14 13:00 05.25 / 11
2 05.25 14:00 06.05 11 11
3 06.06 14:00 06.17 12 11
4 06.18 14:00 06.29 12 11
5 06.30 12:30 07.11 12 11
6 07.12 14:00 07.23 12 11
7 07.24 13:00 08.04 12 10
8 08.06 13:00 08.17 13 11
9 08.19 13:00 08.30 13 11
10 09.03 13:00 09.14 15 11
11 09.16 14:00 09.27 13 11
12 09.29 14:00 10.10 13 11

x4 FEPNA&AE 2017 F 69 BH=IIER
Tab.4 Spawning of snowflake clownfish from June to September in 2017

( ) ( ) ( ) (d) ()
1 06.01 13:00 / /
2 06.11 13:00 06.19 10 8
3 06.21 12:00 06.29 10 8
4 07.04 11:00 07.12 13 8
5 07.15 13:00 07.23 11 8
6 07.24 12:30 07.29 9 7
7 08.06 12:00 08.14 13 8
8 08.15 14:30 08.23 9 8
9 08.26 11:20 09.03 11 8
10 09.05 12:00 09.13 10 8
11 09.14 13:00 09.22 9 8
12 09.26 12:00 10.04 12 8
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14.5h, 13h;
2— 5 2h, 3h, 2h,
4h; : 9h, 13h,
s 10h, 7h;
( 6), ( 22.5h, 21h, 28h,
7) : 5.6h, 5h, 16h; : 28h,
5h, 4h; : 23h, 25h, 17h;
7.4h, 7h, 6h, : 157h, 156h,
7h; : 12.6h, 12h, 168h, 110h; 2h
x5 NHEMIPK
Tab.5 The length of eggs of clownfish
(mm) (mm) (mm) (mm)
1 2.80 2.20 1.90 1.80
2 2.80 2.30 1.80 1.90
3 2.90 2.30 2.10 1.90
4 2.80 2.30 2.10 1.80
5 2.60 2.50 1.90 1.60
6 3.00 2.20 1.80 1.80
2.82 2.30 1.93 1.80
0.13 0.11 0.14 0.18
6 7 8 9 10
2
Fig.2 The embryonic developmental stages of tomato clownfish
o 1. ;2. ;3. ;4. ;5. ;6. 3 7. ; 8. ;9. ;5 10.

Fig.3 The embryonic developmental stages of ocellaris clownfish
: 1. ;2. ;3. ;4. ;5. ;6. ;7. ; 8. ;9. ;5 10.
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4
Fig.4 The embryonic developmental stages of Picasso clownfish
1 ;2 ;3 ;4. ;5 ;6 3 7. ; 8. ;9. 5 10.
i 4 5
5
Fig.5 The embryonic developmental stages of snowflake clownfish
o1, ;2. ;3. ;4. ;5. ;6. 3 7. ; 8. ;9. ;5 10.
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Fig.6 Morphological pattern of the organ formation stage of four clownfish

= Fh/HE
EAS PN L=:)
= SN AE

e/ NHE

Al BN R BEKE A0 B MEBTAE ST B
RIBARBNE

7
Fig.7 Embryonic developmental time of different clownfish
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Tab.6 Morphological pattern of the embryonic developmental stages of four clownfish
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STUDIES ON COMPARATIVE EMBRYOLOGY AND DISCUSSION OF
EVOLUTIOLOGY IN FOUR VARIETIES OF AMPHIPRION

ZHANG Wei"*? ~ SUN Zhi-Bin"?, MA Ai-Jun"?, XIA Dan-Dan"?, WANG Ting"?, YU Hong'*

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of Sustainable Development of
Marine Fisheries, Ministry of Agriculture; Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology, Qingdao 266071,
China; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 3. Laboratory for Marine Biology
and Biotechnology, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China)

Abstract The embryonic development of Amphiprion frenatus, A. ocellaris, the A. percula of artificial breeding, and
the A. ocellaris of artificial breeding are observed and compared under captive condition. The results show that the four
varieties of Amphiprion almost all spawn twice monthly. The difference of spawning time is smaller and the regularity of
spawning interval is relatively strong of all Amphiprion in the same breeding environment. However, there is significant
difference of embryonic development time, in which the longest one is 4. percula of artificial breeding and shortest one is
A. ocellaris of artificial breeding. The four varieties of Amphiprion have same embryonic development characteristic and
incubation period. But the embryonic development duration is different, they are 244h, 240h, 260h, and 181h, respectively.
The developmental duration is difference between the cleavage stage and the neurula stage is less than 2h, the period from
the turning phase to the hatching phase determines the embryonic development duration. This study indicates that the
developmental duration of embryonic development in different Amphiprion may be related to the evolutionary distance. In
addition, the temperature, photoperiod, quality and morphology of the eggs have a great influence on the embryonic
development duration. In this study, the 4. percula of artificial breeding (Picasso) is a purely artificial offspring which have
a great difference with the wild. The embryonic developmental duration of the A. ocellaris of artificial breeding
(Snowflake) is the shortest, which is significantly different from the wild 4. ocellaris. This study can enrich the
Amphiprion artificial breeding knowledge, determine the genetic relationship among the different Amphiprion and the
genetic relationship between the Amphiprion and other fishes, moreover provide theoretical basis for the development of
ornamental fish and the breeding of new varieties.

Key words Amphiprion,  embryonic development; comparative embryology; hatching period; genetic

relationship; evolution



