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Tab.1 Embryonic development of Triplophysa (Hedinichthys) yarkandensis (Day)
/(h:min) 1
developmental stage brief characteristics of stage developing time  Fig. 1
fertilized egg 15~30 min 09:20(0d) (00:00)
blastodisc R 10:32(01:12)
2 2-cell stage 1 s 2 12:33(03:13)
4 4-cell stage 4 15:03(05:43)
8 8-cell stage 2 s 8 18:00(08:40)
16 16-cell stage 2 s 16 18:28(09:08)
32 32-cell stage s s 32 s 19:39(10:19)
64 64-cell stage 6 N N 20:40(11:20)
morula s 22:01(12:41)
early blastula s 23:37(14:17)
middle blastula R 00:29(1d) (15:09) @
last blastula 01:36(16:16) @
early gastrul R s 02:57(17:37) (B}
middle gastrul 03:32(18:12) )
last gastrul 05:23(19:03) ®
neural embryo formation s 06:28(20:08) ®
closure of blastopore 08:12(22:52) @
appearance of myomere 10:03(24:43) @®
optic capsule stage s 13:05(27:45) ©
tail-bud stage , , 14:27(29:07) )
otocyst stage , 16:58(31:38) @
rudiment of tail fin s 17:54(32:34) )
crystal stage of eyes 19:08(33:48) 2]
appearance of heart 02:21(2d) (41:01) @
appearance of statolith 04:00(42:40) 5
heart beating stage R 09:21(48:01) V)
appearance of eyeball pigment 12:56(51:36) @
early hatching s s 13:54(52:34) X
middle hatching 00:56(3d) (63:36) @D
embryo hatching , 02:54(65:34) 0
R s 20 h 8 min, ,
( 1-©) ,
2.1.3 17 h 37min, ( 1-) 22 h 52 min
( 1-0® ©® B); , ) ,
, 2 h 26 min, , ,
, ( 1-0)
2/5(  1-1), ,
3/5(  1-1), ( 1-10)
( 1-0) 2.1.5 27 h
2.14 45 min, ,
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Fig. 1

Embryonic development of Triplophysa (Hedinichthys) yarkandensis (Day)
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Fig. 2 Post-embryonic development of Triplophysa (Hedinichthys) yarkandensis (Day)
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Fig. 3 Larval development of Triplophysa (Hedinichthys) yarkandensis (Day)



604

22
) [17, 28]
[18-21] ’ , ,
(Mastacembelue armatus) , )
[15-19, 22-30], [1-2, 11,19, 27]
(0.60+0.052) mm, » 13181 ,
(Botia superciliaris)™> (Leptobotia (172, 18-19]
elongata)*" (Paracobitis potanini)>* >
(Triplophysa angeli)[30] , ; )
: 16h 1 19h
(Triplophysa bleekeri)!*” BT gh , 24 5h,
(Misgurnus anguillicaudatus)™ [26] 1 h 45 min, (23] lh
, , , , [23] 45 min,
, [19]
) ) 16 h ,
’ , 36 h [29]’ [25]
[4-5, 19, 22] [17] [26] [23] [30]
, , [17-19] [24] 3h )
’ [24] [23] B0l 44,
(20+1)C , , (26] 16 h [29]
[19-211 8 h, [25] 2 h,
[19]
[10-11, 19, 29] ’ , ’ 7h ,
Wootton!?"! , 30] ) [29],
, ’ [23-26]
(20£1)C, 38 h,
[10-13] 48 h ’
,pH  6.5~7.5, (DO) (23-26,30] :
8.0 mg/L , 67 h 26 min
, 3.2
> 65 h 34 min
[19]
, ’ ’[26] .’ [29]
’ [16, 23-25] ’ ’
[26] , [30] ’ ’
[18—19]i ,
’ [4-5, 27] E29730] ’



605

[25-26, 29-30]

b b

R 4~5d s
[26, 29-30]
[29] [30]
[26]
[11-12]
[30] [29]
[29-30] [26]
[30] [29]
16 S
[29-30]
[26]
, , 2~3 d
) 91 5.8 d
[19]
S % 3k -

[1T  Zhu S Q. The Loaches of the Subfamilm Nemacheilinae in
China (Cyprinifomes Cobitidae)[M] . Nanjing: Jiangsu Sci-
ence and Technology Press, 1989: 68—132 [

[M] : , 1989: 68-132.]

[2] Wu Y F, Wu C Z. The Fishes of the Qinghai-Xizang Pla-

(3]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

teau[M]. Chengdu: Sichuan Science and Technology Press,
1992:256-259 [ s . M]
, 1992: 256-259.]
Huo T B, Jiang Z F, Karjan A, et al. Length—weight rela-
tionships of 16 fish species from the Tarim River, China[J]. J
Appl Ichthyol, 2012, 28(1): 152-153.
Zhang R M, Ma Y W, Turxun, et al. Preliminary observation
on embryonic and fry upgrow of 4s otiorhynchus laticeps(Day)
[J]. Arid Zone Research, 2008, 25(2): 190-195. [ R
31 , 2008, 25(2): 190-195.]
Gong X L, Cui Z K, Wu M Z, et al. Study on embryonic
development and larval growth of Schizothorax biddulphi
Giinther[J]. Journal of Shanghai Ocean University, 2013,
22(6): 827-834. [ , s ,
1 ,
2013, 22(6): 827-834.]
Wang D Z. The Changes of fishes fauna and proteetions of
aboriginal fishes in the Tarim River[J]. Arid Zone Research,
1995, 12(3): 54-59. [
[J1. , 1995, 12(3): 54-59.]
LiJ L, Liu N F, Yang J X. A brief review of Triplophysa
(Cypriniformes: Balitoridae) species from the Tarim Basin in
Xinjiang, China, with description of a new species[J]. Zo-
otaxa, 2007, 1605(7): 47-58.
Wang Z C, Cheng Y, Chen S A, et al. Morphological char-
acters of Triplophysa bombifrons in Tarim River[J]. Chinese
Journal of Zoology, 2008, 42(6): 147-148. [ R s
s - [J].
, 2008, 42(6): 147-148.]
Nie Z L, Wu H, Wei J, et al. Length-weight relationship and
morphological studies in the Kashgarian loach Triplophysa
yarkandensis (Day, 1877) from the Tarim River, Tarim River
Basin, North-West China[J]. Indian J Fish, 2013, 60(1):
15-19.
Zeng L, Tang W Q. Age, body growth and reproductive
characteristics of Triplophysa yarkandensis[J]. Chinese Jour-
nal of Zoology, 2010, 45(5): 29-38 [ s
[J1. , 2010,
45(5): 29-38.]
Chen S A, Ma C H, Ding H P, et al. Studies on the reproduc-
tive Biology of Triplophysa (Hedinichthys) yarkandensis
(Day) in Tarim River[J]. Acta Hydrobiologica Sinica, 2013,
37(5): 810-816. [ , s ,
[J1. , 2013,
37(5): 810-816.]
Chen S A, Yao N, Wang Z C, et al. Study on feeding habits



606 22
and growth of Triplophysa (Hedinichthys) yarkandensis [22] Qadri M Y, Mir S, Yousuf A R. Breeding biology of
(Day)[J]. Journal of Shanghai Ocean University, 2014, 23(3): Schizothorax richardsonii gray and hard[J]. J Indian Inst Sci,
374-381. [ , s s 1983, 64(6): 73-81.

[J1. , 2014, [23] Yang M S, Ding X. Studyon the reproductive Biology of
23(3): 374-381.] Botia supercilliaris[J]. Journal of Hydroecology, 2010, 3(2):

[13] Chen S A, Yao N, Ren D Q, et al.Studies on the population 3841 [ R . 7]
structure of Triplophysa (Hedinichthys) yarkandensis (Day) ,2010, 3(2): 38-41.]
in the upper reaches of Tarim River[J]. Journal of Northeast [24] Liang Y Q, Xie C X, Hu X J, et al. Observation on the em-
Agricultural University, 2014, 45(8): 90-97. [ , , bryonic development of Leptobotia elongata [J]. Acta Hy-

, . [J71. drobiologica Sinica, 1999, 23(6): 631-635. [ s s
,2014, 45(8): 90-97.] , . 1. ,

[14] Yue P Q, Chen Y Y. China Red Date Book of Endangered 1999, 23(6): 631-635.]

Animals[M]. Beijing: Science Press, 1998, 147-153 [ [25] Zheng W B. Observation on the embryonic and larval de-
s . : M] velopment of Misgurnus anguillicaudatus (Cantor)[J]. Jour-
, 1998: 147-153.] nal of Fisheries of China, 2005, 9(1): 37-47. [

[15] Gu R B, Xu G C, Wen H B, et al. Embryonic and post-em- [J]. , 2005, 9(1): 3747.]
bryonic development of Paracanthobrama guichenoti[J]. Jour- [26] Wang B S, Yao Y H, Wang Z J. Embryonic development of
nal of Fishery Sciences of China, 2008, 15(3): 414424 [ Paracobitis potanini[J]. Freshwater Fisheries, 2008, 38(2):

, , , fify 16-27. [ , , .
1. , 2008, 15(3): 414-424.] . , 2008, 38(2) : 16-27.]

[16] GuZ M, ZhulJ J, Jia Y Y, et al. Research on embryonic and [27] Wang Z J, Huang J, Zhang Y G. The reproductive traits of
postembryonic development of Erythroculter ilishaeformis Triplophysa bleekeri in the Daning River[J]. Freshwater
Bleeker of Taihu Lake[J]. Journal of Fishery Sciences of Fisheries, 2013, 43(5): 8-13. [ S s
China, 2008, 15(2): 204-214. [ s , , 1. ,2013,43(5): 8-13.]

fif] [J1. [28] Lu X, SunJJ, Wang H F, et al. Observations on embryonic
, 2008, 15(2): 204-214.] development of reciprocal hybrids of Siniperca kneri

[17] Xue L Z. Observation on the embryonic development of GarmanxSiniperca chuatsi Basilewsky and F, of S. kneri
Mastacembelue armatus[J]. Freshwater Fisheries, 2014, femalesxS. chuatsi males F;[J]. Journal of Fishery Sciences
44(2): 101-104. [ . 1. of China, 2013, 20(5): 975-981 [ , s s

,2014, 44(2): 101-104.]

[18] Wang J Q, Zhao X L. Fish Aquaculture[M]. Dalian: Dalian [J1. , 2013, 20(5): 975-981.]

University of Technology Press, 2000: 130-180. [ s [29] Li Z L, Yan T M. Morphological development of Triplo-
[M]. : , physa bleekeri (Sauvage etdabry dethiersant, 1874) embryo
2000: 130-180.] and larval[J]. Acta Hydrobiologica Sinica, 2009, 33(4):

[19] Ying M C. Fish Aquaculture[M]. Beijing: China Agriculture 636642 | S
Press, 1995: 105-130. [ M]. [J. , 2009, 33(4): 636-642.]

, 1995: 105-130.] [30] Wang H, Guo Y S, Zuo L, et al. Embryonic and larval de-

[20] Jobling M. Environmental biology of fishes[J]. Fish and velopment of Triplophysa angeli[J]. Fisherier Science,

[21]

Fisheries Series, 1995(16): 1-455.
Wootton R J. Ecology of Teleost Fishes[M]. New York:
Chapman and Hall. 1998: 1-370

2009, 28(12): 721-725.[ , ,
U] , 2009,
28(12): 721-725.]



4 : 607

Embryonic and post-embryonic development of Triplophysa (Hedinichthys)
yarkandensis (Day)

CHEN Sheng’aol, SONG Yongl, NIU Yujuanl’ 2, LIU Jieyal’ 2, XIE Congxinz, REN Daoquanl, FAN Zhenming3
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Abstract: This study determined the embryonic and post-embryonic development of the fish [Triplophysa (Hedinich-
thys) yarkandensis (Day)]. The morphological and ecological traits in each development phase were described in detail
using a microscope fitted with a digital camera. The fertilized eggs of Triplophysa (Hedinichthys) yarkandensis (Day)
are viscous and ovoid, with a diameter of (0.60+0.052) mm ( X =SE). Embryonic development lasted 65 h and 34 min
when incubated at a water temperature of (20.0+1.0)°C and was categorized into seven physiological stages.
Post-embryonic development was divided into a larval, a juvenile, and a growth stage based on morphological variation
in the yolk sac, gas bladder, scales, body color, and barbels. Newly-hatched larvae reached an average length of
(2.0+£0.65) mm ( x +SE). At a water temperature of (20+1)°C, the yolk sac was completely absorbed 7 days after fertili-
zation. After 16 d’s maintained temperature, the gas bladder drum at the rear edge of the gill cover had grown to a visi-
ble size, the body color had deepened, and the red pigment of the heart was discernible, indicating that Triplophysa
(Hedinichthys) yarkandensis had moved from the larval to the juvenile life stage. During the juvenile stage, individuals
reached an average length of (8.0£0.45) mm (X +SE). Juveniles developed sequentially, growing scales, completing
development of the peritoneum, and metamorphosing into young fish at 30 d. Young fish reached an average length of
(13.0+0.55) mm (X £SE). The yolk-sac relationship the day after hatching was: Ly=0.0286D"—0.0636D+3.1196
(R*=0.9050); Ly=—1.315L1+5.368 (R*=0.8199); L1=—0.0263D*+0.5113D+1.6169 (R*=0.9890). This study advances
knowledge of the early stages of seed breeding of Triplophysa (Hedinichthys) yarkandensis.

Key words: Triplophysa (Hedinichthys) yarkandensis (Day); embryonic development; post-embryonic development
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