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Tab. 1 Time, average egg diameter or body length of early development of Zacco platypus and figure order
( P )
Development Stages Deve(erl]orelr;:]e;ndt)time Avebrgdgj fgr?g?;a(nr:;t;r or Figure order
Fertilized egg -1
Blastodermic disc 0h27min 1.57 [-2
Cleavage Two cells 1h40min -3
Four cells 1hOmin -4
Eight cells 1h25min -5
Sixteen cells 1h55min -6
Mulberry 3h52min -7
Blastula Early blastula 4h48min 1.65 -8
Middle blastula 5h30min -9
Late blastula 6h22min 1.7 -10
Gastrula Early gastrula 12h52min 1.87 -11
Middle gastrula 15h37min -12
Late gastrula 16h37min -13
Neurula Neurula 18h58min -14
Blastopore closed 21h14min 1.96 -15
Eye capsule Eye origin 22h46min -16
Eye capsule 23h35min -17
Tail bud and caudal fin Tail bud 25hz7min 18
Tail vesicle 27h5min -19
Caudal fin 29h10min -20
Heartbeat Eye len 29h40min
Muscular contraction 30h4min -21
Otolith 33h40min
Heartbeat 38h35min 3.36 -22
and protolarva e Hateh 73h1min
Yolk-sac larva 0.5d -23
Eye gray 1d 6.1 -24
Eye black 3.5d 6.54 -25
Flexion larva 6.5d -26
3.2 i Mylopharyngodon piceus :
, 50h |
; Ctenopharyngodon idellus Aristichthys nobilis
T , “ oo 7 ], Cyprinus carpio Carassius auratus
: Carassius cuvieri fi Elopichthys bambusa fif
Tinca tinca 7 ,
: 5
L |
¢ 2, , 33 i

21
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Tab.2 Comparison of water temperature, development time and accumulated temperature of Zacco platypus with some other Cyprinid fishes

Species Averag((e water t)empera- Averagt?rgg\ﬁl)opment Averagiz accu?”nulated References
ture ('C) temperature (°C:-h)
#§ Zacco platypus 23.0 73.1 1682
Opsariichthys bidens 24.1 70.3 1694 o
Mylopharyngodon piceus 24.0 120.3 2886 B
Ctenopharyngodon idellus 225 36.0 810 B
Hypophthalmichthys molitrix 265 245 648 B
Avristichthys nobilis 20.0 38.4 768 B
Cyprinus carpio 226 52.9 1195 B
Carassius auratus 225 53.0 1192 Bl
Carassius cuvieri 225 46.0 1035 rol
#  Gobiocypris rarus 225 83.0 1868 ©
Garra pingi 15.0 84.5 1267 ©
fis% Elopichthys bambusa 22.4 421 942 B
Danio rerio 285 48.0 1368 i
#j Tinca tinca 215 42.8 920 w2
fift Spinibarbus denticulatus 25.0 43.8 1094 (3
it Spinibarbus caldwelli 265 452 1199 w
Megalobrama skolkovii 233 28.9 674 uel
Megalobrama amblycephale 21 108.5 2278 uel
Megalobrama pellegrini 27.4 36.1 990 (7
Tanichthys albonubes 238 50.5 1202 [l
Sclizothorax prenanti 14 279.3 3910 uel
Schizothorax kozlovi 16.35 130.0 2125 @)
, 1h , 19h
, i Perdices , 5 3h
Coelho!?!] b , 3 5 ,
5 #§ (Zacco tem- 1288.0—1481.2°Ch,
minckii) i ] g, #§1682.3°Ch i
, 23.07C, ##24.0—27.6°C ,
1 1997 8 i, |
Ohto | 22 3) 5§ ]
34 il
1 3 , : [‘” |
: : i |
L] ( 4

’ 15h1 ’
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Tab. 3 Early development time of Opsariichthys bidens and Zacco temminckii

[}
( ; 23.0C)" ( ; 24,0—27.67C)
Development Stages Development time of Development time of Zacco temminckii
Opsariichthys bidens (h min; 23.0°C) (h min; 24.0—27.6C)
Fertilized egg 0
Blastodermic disc 0h36min 0h39min
Two cells 1h7min 1hlmin
Four cells 1h25min 1h10min
Eeight cells 2hOmin 1h36min
Sixteen cells 2h17min 1h55min
Mulberry 4h22min
Early blastula 5h44min 3h15min
Middle blastula 6h25min
Late blastula 7h28min
Early gastrula 14h39min
Middle gastrula 17h1imin
Late gastrula 18h5min
Neurula 19h0min
Blastopore close 21h45min 14h13min
Eye origin 23h50min
Eye capsule 24h57min
Tail bud 27h3min
Tail vesicle 28h31min
Caudal fin 31h22min
Muscular contraction 33h49min
Otolith 37h1min
Heartbeat 43h53min 30h56min
Hatching 70h21min 53h40min
Yolk-sac larva 1d
Eye gray 1d
Eye black 4d
Flexion larva 7d
F4 WHEEBFILHATHETFERETALR
Tab. 4 Comparison of characteristics of larvae between north and south groups
4]
Development Stages South group North group
Hatch Body length (mm) - 4.5 5.61—6.59
() Myocomma (Pair) 3—40 39—40
Eye black Body length (mm) - 7.0—7.2 6.30—6.78
() Myocomma (Pair) 40—41 39—41
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EARLY DEVELOPMENT OF ZACCO PLATYPUS (CYPRINIFORMES: CYPRINIDAE)
DISTRIBUTED IN BEIJING

XING Ying-Chun?, ZHAO Ya-Hui?, L1 Gao-Yan®, TANG Wen-Qiao* and ZHANG Chun-Guang?

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Zoological
Evolution and Systematics, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China; 3. College of Life Sciences,
Guangxi Normal University, Guilin 541004, China)

Abstract: Pale chub Zacco platypus (Temminck & Schlegel, 1846), a kind of small cyprinid fish, widely distributes in
the East Asia including east part of China, Japan and Korea Peninsula. This fish is always found in rivers and streams,
especially in the swiftly running waters. In breeding season, the male will express remarkable sexual dimorphism. Nu-
merous sharp nuptial tubercles can be found on the head (especially jaws) and fins. Recently, the populations of Zacco
platypus are shrinking down in many places in China due to over-capture, environment change and pollution. Under this
background, understanding the life history of Zacco platypus will be very helpful for future conservation and sustainable
use. Therefore, we observed the early development of Zacco platypus collected from the Huaijiuhe River in Beijing.
Fertilized eggs were obtained through dry method of artificial fertilization, 10—15 fertilized eggs in the process of

granule development were randomly selected. The processes and characteristics of early development have been ob-
served and documented under the microscope. The mature eggs were spherical in shape, and the average egg diameter
was 1.04 mm. At average water temperature of 23.0°C (17.1—28.0°C), the early development from fertilization to hatch
took total 73h01m and 1682.3°C-h accumulated temperature. The embryonic development took 37min to develop into
blastodermic disc through discoidal cleavage; and then took another more than 30min to develop into two-cell. Mulberry
occurred about 4h after fertilization, multi-layer stack such as morula blastomeres, animal pole extremely high uplift.
Blastula finished at 6h22min after fertilization, and embryonic development was into gastrula about 6h18min after late
blastula. Blastopore formed around 19h after fertilization, and then myocomma appeared when blastopore closed. Eye
capsule formed at 22h46min after fertilization. 25h27min after fertilization, tail bud appeared on the ventral posterior
embryo. Tail fin formed around 29h after fertilization. The embryonic development took 1h to develop into effect of
muscle after tail fin, embryo body could be seen tic regular intermittent, spherical yolk sac cylindrical front, rear section
with the further growth of the caudal fin was elongate. Heart fully formed and slowly beat at 38h35min after fertilization,
average heart beat was 84 times per min. The embryonic development took around 73h from fertilized egg to hatch, and
then took 6.5 days to develop into flexion larvae. The development speed was slower in larvae than that in embryonic
stage. Flexion larvae died in large scales may be because limited conditions of artificial cultivation and lack of energy
supply when coexistence of mixed nutrition. Comparing to 21 other cyprinid species, development time of Zacco
platypus was longer than that of seven species. Total development time of Zacco platypus was slightly longer than
sympatric species Opsariichthys bidens, and obviously longer than Zacco temminckii. We also found the development
speed before hatch of northern population was faster than southern one, but slower after hatch.

Key words: Zacco platypus; Early development; Accumulated temperature; Beijing
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Plate  Stages of early development of Zacco platypus (1, 2, 4, 5 and 6 are top views, others are lateral views)
1. ;2. ;3. 4. ;5. ; 6. 0 7. ; 8. ;9. ; 10. ;
11. ; 12, ; 13, ; 14, ( ); 15. ; 16. ( ); 17.
( ); 18. ; 19. ; 20. ;21 ; 22. ; 23. ; 24, ; 25.

26.

1. Fertilized egg; 2. Blastodermic disc; 3. Two cells; 4. Four cells; 5. Eight cells; 6. Sixteen cells; 7. Mulberry; 8. Early blastula; 9. Middle
blastula; 10. Late blastula; 11. Early gastrula; 12. Middle gastrula; 13. Late gastrula; 14. Neurula (arrowhead shows blastopore); 15. Blas-
topore closed; 16. Eye origin (arrowhead shows eye origin); 17. Eye capsule (arrowhead shows eye capsule); 18. Tail bud; 19. Tail vesicle;
20. Caudal fin; 21. Muscular contraction; 22. Heartbeat; 23. Yolk-sac larva; 24. Eye gray; 25. Eye black; 26. Flexion larva



