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e 15 4125 £, i 1R K (10.754+0.52) cm, K
H(14.594+1.40) g; M A4 (12.16 £0.92) cm, {£
H(15.934+1.62) g, FiehfE = MELL 1+ 3 EEXF, AT A
AR ARAT 1Y 52K B SR FH AR Ak A 51T 08
1k WAL F 7K A 88T 5 95 /K HL 3l KB K . pH 7.0
~7.5, WAt R rh 2R AR (BS ACO - 005) 31
SR EE A 8.0 mg/L DAL R Ak K IR B i
(20 1°C 4 6 h #K 1 U, B UK & 29 2 AL
K 50%
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WK 5 B R4
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BT AL K Ry FR L, #E XSP - 24S Y
BB (HE 10X 18, 5 4/0. D T X IR E &k & 1%
OLIHEAT S EE I IR R LA A 20 min W%
1Yk, 48R3 = 5 i W A 30 min WLEE 1 WK, 2% B 20
TR BERE 1 h WLEE 1 WL iE s IR iR & B I K& 454>
k309 A R AR AE L DL 50 %6 LB LB A A H B E R AE
A Ry X053 7 3 00 o (R 2R 2 55, 2015)
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2.1 HBBEXERFE

TEREAL K IR AR R (20 1) °C & 1FF L K 5 v S gk
2K B P AE B 58 B B DT B 86 h 56 min, KK 4
D R 5 459 L U0 2430 4 IR L D g R b 2 R L e
BOE BHR  BE 7 A SR T B B 34 A i
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ik, B0 e J&] R () B A KL B4 o4 (1.5040.09) mm (]
fT-2),

2.2.2 JREH ZKIE 25 min, ShP W5 R Y
G Al A 5T ) Bl ) B R v 0T 38 R R L T (LT IR
B R RS0 (R T - 3)

2.2.3 WEM ZHKE 1 h 22 min, 7ER g
A 1 4557 2400 OF IR 35y iR NS AR A R 2 A
AL BD 2 A (M T - 4. ZK5)5 2 h 1 min,
FERE e B 55 1 MW EEMWE 2 KR
T8 B G 43 SR /N A AR S5 1 4 > AL B 4 48
MR T -5 . ZHK)5 2 h 42 min, Ji 8 B
2 5T 1 A WM B 5 Z AT R 4 R L E
B 2 X4 HEF HIE S AHLAY 8 A ER L B 8 41 i 14
(KT -6)., 2455 3 h 22 min, JR4% B 2 4
BLT58 2 4r 200 P H 5 Z 47 19 40 2498, % 343
SUNIE ALY 16 40 i Bk, B 16 48 i (&R T
-7 . ZKEJG 3 h 47 min, ZAEINEE 5 W, kA
32 4RI C(EAR T -8)., ZHE/5 4 h 19 min, 32K BP
B 6 WL A 64 A CER T -9, tbE, Ik
Fhit—2 S, AR U0 24 I A0 I ER DAL AT 0 in
20 L BR R OR RN, 22 2 S I HES TR E 1y, 4% 4l
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Ao 03 B4 R v BE 29 Dl O B AR 0 1/ 4 UL ARL
EIR” B Sh R F (R T - 1. 2K )5 8 h
53 min, B /R4 4k 22 53 54, 3B 0 I 4 ) Y R A,
JU 28 v BE T AR R R RIS B R (AR T - 12,
ZRGJE 10 h 12 min, 82 5 DI 2 2 1T 4k 25 1) FE 4 1k
PHI R B A P B L E R (R T -
13).

2.2.5 FEMH  ZKEE 11 h 17 min, WA R 7
TR CEIR T - 14) o A 98 JUR 200 i F 4 1) 1 0 28
AR 2/5, T Ao b, W2 0 4B WG R
&L BIEES, ZH5)5 13 h 3 min, # R4 4k T
HE I 3/5, WG 2 7 A48 5 5 ) 0 P A
B A s i (AR T - 15). Z245)5 14 h 42 min,
JIR 2T 0 2 B B A 24 4/5, IR 5 BT o s 2 K O B
T SIE R SV AR AT 32 G TR, B Sk U S LR T -
16),

2.2.6 MWERE  ZAEE 15 h 28 min. JR)Z kLT
5 JVRJE T St A1 R 23 T By 184 B 328 17 A2 TR B bf 25
M, R IR 48 B 72 3 S B, BRIV O b 2 R ) (IR RR T -
17). %ZA5J5 16 h 17 min, JR)Z4kL: T 40, 4 ) W S
DF B R B TR N E DR R (IR T - 18) . &2
KiJG 17 h 14 min, 2405 T 40 6 B0 8% 23 a0 5,
JRFL I 2% o B R IR AL AT (TR T — 19
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1M1 o 2 ol MR 48, B Sk MR 08 A0 (TR T — 2D 5 L
TIHE N A 5~8 XF, A W R, SRR B2y 2/3,
ZHKiJa 27 h 38 min, 5 R A B0 B H B G, R
Uiy Y g 2% e T 0 B LT & 12~ 14 XL B R
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K5 J530 h 56 min, HR 2 5246 (8 JE . 76 i J5 795 ) i3 2
WRZE LR (B T -20 ., ZKE
31 h 58 min, IR & #30 Z th BLRE 4, BI Oy S8 8 i
IR T - 25, ZHK 533 h 13 min, IR %P i

IR 375 WY B R B A R LB BT (IR R T - 26)
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33 55 B B A 2 0] f RO i P R I A R O A R
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Tab.1 Embryonic development sequence of T. tenuis

RE M KE FRIE W /h ¢ min T -
ZAH O B JE . K 635 B, 32 45 I 0 LA 00 & 00 1
WK J& Y ) PRI ] B A R 00: 13 2
Ji 2 ) S e L IR 00 : 25 3
2 4 IR g B 1 A2 B AL 2 A iR 01: 22 4
4 4t it 35 92 BN 1 KA UK 4 A9 0201 5
8 4t ffd 14 553 WAL IE AL 2 < 4 HEFIRY 8 A4 02 : 42 6
16 41 i 54 RO TE L 4 X< 4 HEFIY 16 A4 03 : 22 7
32 21 A 555 WA T8 UK/ 32 A 4 i 03+ 47 8
64 24 s 4 556 War B, B R /INARL 64 A 20 il 04 :19 9
EZ1i:R:0] 20 Jt0 R R A )N o SR PR LA X 43 04 : 53 10
4 7R R 1) U 5 I A i BE 24 S DB B AR 1Y 1/4 TR AL e iR AR 07 : 40 11
e 0 TV A 0 32 3 FF U 1) G R R VR Ak o R AR T 0853 12
E IR JUR J22 4 5 1) 00 e 7 G A O B I 10 : 12 13
J5 i JV 2% 31 1 R TR SRR B 11:17 14
Ji i v 2 T B2 3/5 13: 03 15
Ji i 162 39 RZ TR E 2 4/5 14+ 42 16
[LEZY (8 ] VR JE TIT St A1 2 L 5 3 7 A TR I M 6 W 15 : 28 17
b1 5 4% 34 JRJZ TR A A 0 4 s B A TR AR /N 16 : 17 18
JUR L P13 JVR J2 32 ¥ T G B AL 4 A L VR LB M T 2K 17 : 14 19
LAY Hs B84 R A4 rp R B 3~ 5 %ALY 19 : 28 20
AR 28T 1A SR A AT TN S BT B L T i R % 20t 55 21
AW G131, i D G 2 O S O 27+ 38 22
JL P N JU AR e S UL Bl 8 ) — 42 B MR 5~8 I /min 29 ¢ 34 23
HAEIE B HEL 246 2 466 150 9% 70 i 5 9 000 3 0 70 4R 25 30 ¢ 56 24
P2 8 I B JU A 2 1 320 2% Hh SR 4 31: 58 25
i At B AR 2 vt IR T 3 A 1) A 33: 13 26
HAam T N Y (5 3 R 38 : 05 27
AL Bk 4 O U Ji 356 3, 497 20 v £ B 38 B TR 3 3 40+ 13 28
AR A HR 2R ] B 6 R PTRR 42+ 58 29
Jie 6% J57 A EEWEZ RNIL) 1) SiA 5327 30
AR €0 3 B A0 JH A 305 H B R/ INAS LU 1 B 3 B 66: 19 31
1 BT A JH A2 2y B G B 3 R 7713 32
H R 44 AR R, RSk B R A 841 22 33,34
i SE S B, 1 R AT 42 K (4.8140.17) mm 86 : 56 35
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JE39T s (L) BRI T 5 (12) R b T 5 (13) FE IR I) 5 (14D 51 5390 5 C15) S0 v 39 5 (16 J5L i I 393 5 (17) b e JIR 4005 (18) B B AR 0] 5 (19) IR L &
PRSI 5 (200 L7 H BT s (2 1) IR IR 1 5 (22) B 28 3015 (23) UL 1A 38007 409 5 (24) HE 08 i 30 5 (25) & 8 JRU 6 300 5 (26) & Akt BN 5 (27) H- 4 33 5
(28) LBk H1 5 (29) MR 3915 (30) W8 S 36300 5 (3 PR 6 3% 1 BT 5 (32) M AT 5 (33 — 34) HY R vh 3 (35) 1T 4]
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(1) fertilized stage; (2) fertilized stage after absorbing water; (3) blastoderm;(4) 2 —cell stage; (5) 4 —cell stage; (6) 8 —cell stage; (7) 16
— cell stage; (8) 32 —cell stage; (9) 64 —cell stage; (10) morula; (11) early blastula; (12) middle blastula; (13) late blastula; (14) early gastrula;
(15) mid gastrula; (16) late gastrula; (17) neural embryo formation; (18) yolk plug stage; (19) closure of blastopore; (20) appearance of myo-
mere; (21) optic capsule stage; (22) tail — bud stage; (23) muscle effect stage; (24) otocyst stage; (25) rudimentary tail fin; (26) crystal stage of
eyes; (27) appearance of statolith; (28) heart beating stage; (29) appearance of eyeball pigment; (30) rudimentary pectoral fin; (31) appearance
of body pigment;(32) early-stage membrane release; (33 —34) mid-stage membrane release; (35) larvae release from membrane

Plate | Images of embryonic development of T. tenuis
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2.2.8 WHEH 2577 h 13 min, KT RO KT T BRAA BT 5 A0 A, R FR RN KOS A5 E) BR M i

SUHE 2 IR Bl B S, O R O B R B A R T A
(BT -32), 3ZK)5 84 h 22 min, B 5328 7 A48 5K
AR AR TR B0 5% Bl e 2 D) Sk sR S L B HY
(B T - 33,34) . &Z K55 86 h 56 min, 58 B
AT 4K (4.8140.17) mm (R T - 35), BF #
TRk, BB B K2 ETE, BB K&
TE 5 R A 85 00 0T AL T TUDJE i, g 8 ffb 8 L IR K

x2

3 i

I REORONE s 5 4 M 7 S 9 320K 0
AR S LSRR IR U 5 7 A B0 46 5
DFIAL AT F1 SRR R R UL 4 O
BFFEIE 30 A 12 R B B 17 3F B
AR L LA 2,
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Tab.2 Comparison of egg, embryonic development and newly hatched larvae of T. tenuis with other Cobitidae sp

Fok p— 5 1 BLEGR / % K J& Bn A2 / Wfkﬁ/ ?‘Eiﬁ/ ﬁrf%tﬂa‘l"ﬁl/ AT a4/

mm mm C C +h h: min mm

1 B e JE fik N Ui SRFE 1.0740.10 1.5040.09 20.0+1.0 1826 86 : 56 4.81+0.17

MR E R RE A vt A 0.6040.05 - 20.0+1.0 1310 65 34 2.00+0.65
AR5 e JEL Ak R A Btk 0.97~1.11 1.72~1.83 16.040.5 2113 132 : 09 4.58
75 Wi e 5k gl Rtk 1.03 - 17.5%£1.0 1361 77+ 45 3.66
78 B e Ak - [k e 0.90+0.10 - 15.0~17.0  1008~1224 72+ 00 4.20
B IR 1R R £ vk EPE 0.87~1.05 1.24~1.41 16.3~18.1 2083 119+ 44 4.58

D1 I e R fifk ) pibkEL A 0.94~1.10 1.36 9.0~12.8 3646~5185 405+ 03 4.3240.23

T2 B g T 6 R R 0.93+0.01 - 18.0 1260 70 = 00 3.47+0.06

L A ) ek H A SRR 1.86~2.03 - 17.0~20.0 986~1160 58 : 00 3.43+0.14

R ik & Ut Bk 2.03+0.11 2.184+0.15 25.0+1.0 1625 65 : 00 4.68+0.21

e A Y fifk Wapts TRMELERME 0.90~1.30  4.21~4.98 23.040.5 765 33:15 4.80~5.10
K il 55K HKE  TEEERE 1.50~1.66 3.67~4.00 22.0~23.5 748 34 : 00 5.00

Ve ik 8 GEESR 0.72~0.84 1.14~1.28 19.5~23.0 519~612 26 40 1.95~2.40

3 KESERMMNER 75 B R (1,03 mm) . PH B B K (0. 90 £

KB = Ak (Triplophysa tenuis) B3 BB IR
OB UM . BOK RIS IR 7 AL
FErp— R RO g L DL RGP, S TR
BHART &R (T, orientalis) GEMW%,2017) .75
il 55 SR (T . venusta) CRFESF,2018) (V5 5 i J5L ik
(T. xichangensis) (F A 5, 2016) , DL G = J5
(T. bleekeri) (Z= L AF™ KW, 2009) | 35 HL i = i
Bk (T. dalaica) (BKIEEAE, 2015) & 6 J& (14 40 14
B ( Paracobitis potanini) (F FFFZ,2008) LI K&
sk @ 1 R 8k (Mastacembelue armatus) (B %
J&,2014) AR 7] ; 5 it IR 98 & R 8 (T yarkanden-
sis) VR BRIk (T, angeli) (TAR%E,2009) FIE B
(Misgurnus anguilliaudatus) & 3C I . 1985) B Tk
R PE OB RN 55 26 VE U0 A [ 5 0 Vb SHOW R Y rp A 7
(Botia superciliaris) (a5 ,2014) KW (Lep-
tobotia elongata) CHEERERTE ,1999) (1Y B 2 DI AL ] 2
BRI ERERY . X — 4 AU B s i
7 B ERBE R NP L 7R H AR SR L SRS O G B
TR KR A H AR .

KB i i ) B A B A2 S (1,07 20.10) mm,
5 [7) Ay i3 D B F) R T R LR (0. 97 ~ 1. 11 mm)

0.10) mm ], % K& F# (0.87~1.05 mm) | Il &5
JEUC0.94 ~ 1,10 mm) Fl ik HL i &5 JE 6 [ (0. 93 +
0.01) mm 6 = Bk DL K > 6k Jm 19 v 48 v ik
(0. 90~1.3 mm) Y BP 42 LA #2230, KT iR 98 15 IR
[ (0.60+0.052) mm |FIYEEHK (0.72~0.84 mm) Y
BRI AZ 5 AH B w50 09 8 4 fIl Bk (1.86 ~2.03 mm) |
SR 8 KRR (2,03 4 0.11) mom ) T 6k Jag i <
A (1.50~1.66 mm) IR E /N,
32 HRBREABEHNXEZMESZ

Zat e R, ARG KT RA& B R
SR AR R AR 2 KR R O IR AR AR
PR A S (B 44 B 1995) . ARSZEG op L K B i JRL K A2
KON K IR AR IR 7E (20 D C &MU T NI A
2B 86 h 56 min, FUE 1 826°C « h, #EHRiE,
FEAH TR K IR 25 1 T L TR A 3 BRI K &R + 3 0 28
9 /R 96 R BKSE 67 h 26 min 5% R R AN IR R K
A BUE 1 310°C « h, & & 0 (8] FIT & BUR 2N T
K B v JELBH L X T RE 5 WS R B AETE — E
KFR, HH eI, BT R0 A KR A
i), WG 2 8 Jr o B ) A7 7 25 5L K B i RO i
K B [E] 38 K o A U KK SRR Ul B8 L s R T 5
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e Bk 2 R R R 0154 - 159.

faf i, B a2 iR, 45, 2014, ARSI IRIR £ B (T, Pim
R 2E 4, 27(3) 11332 — 1336.

AT 7 4, AR KRS L IR B 0% L 2006, 75 SRR Triplophysa 13
T RS kB ALY a5 ], ARt e,

16(11):1395 — 1404,

2L PR, 2009, DL IG i RGO G AT B S K &
[J]. KA A 244 . 33(4) 1636 — 642,

ZRE AP SCE A . 25,2018, Fo N R RO G B R[] ].
KRR, 37(1) .79 — 84.

PRERLE HAU/INEE L B L 45,1999, K BOIR I & B B WL 82
(I KA Y 2EH,23(6) 631 — 635.

The R, 50 4%, R AR L 45, 2013, B SR T 0 Il 462K X R A 5 4y
LT, Bkl ,43(5) .21 - 26.

kR 5ED AT 3 A L 45,2005, B 5T IR AT K B B IR AR A 4o
WEFELT]. K722 75, 18(2) : 65 - 69.

TEWL, M B B8 )5 2%, 2017, R 7 B R IR IG 5 IR )G & &
WML, Al K24 ,36(6) :89 - 98.

TR WEH 4T, A R, 2008, K A B84 IR G & B W ¢
(). koKl .38(2) .70 - 73.

T A R AE B L ZE R, 45,2009, 28 FR S SR BBV IR ATt & F Y
MEL[J]. KFERb2E,28(12) .721 - 725.

ST AR S0, S B L 25,2016, 2 T PG B AR IR IS &
BRIAURT]. WKL ,46(4) 144 - 48.

Rz C BB, 1992, T80 I 5[ M]. AR . U 1| B2 4
A H R AL 184 - 186.

BEVE R, 2014, KMIBHOR iR & B WA LT, Rk el , 44 (2)
101 - 104,108.

Dok b o S0V O L T R L AL 2018, B LR IAT I e A s TR 5
B R A AR L), SR AR L B2, 46 (4) .82 -

86

B4 PR 1995, A M. dbat. o B ARl RiAt: - 105
~ 145,

HRICHE 51985, YRR fitt 1 4 1 % B HOBF 52 (10, 7K P 2 3
9(1):37 - 47.

MR, 1989, HE A BRARC M. Bt VIR B SEEAR H AR
68 - 132.

(wiEHmHE 7 A%



78 ETVES W XK EAFEZ 2021 £ 3 A

HE

Embryonic Development of Triplophysa tenuis from Kaidu River Basin
LIU Mao-chun', XU Xiao®, NIE Zhu-lan*, WEI Zu-tao’, HAN Fang', ZHANG Jia®

(1.Sichuan Aquabase Biotechnology,L.td. Chengdu 610041,P.R.China;
2. Tarim University, College of Animal Science,Alar 843300, P.R.China;
3.Guodian Xinjiang Kaidu River Basin Hydropower Development, Ltd. Korla 841000,P.R.China;
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Abstract: Triplophysa tenuis, belonging to Triplophysa , Nemacheilidae, Cobitidae and Cypriniformes,
is an important indigenous fish in Kaidu River. In this paper, we describe and illustrate the embryonic de-
velopment of T. tenuis for the first time and compare early-stage growth characteristics with other Cobiti-
dae species. The early-stage life history of T. tenuis was described and theoretical evidence was provided
for breeding and release of native species in Kaidu River. Parental stock was collected from Kaidu River in
April, 2018, with the following characteristics: total length [ female, (10.75+0.52) cm; male, (12. 16+
0.92) ecm], body weight [female, (16.1 —115.8) g; male, (5.2 —23.8) g]. The zygotes were obtained by
dry fertilization and the incubation of zygotes was conducted in an incubator under controlled conditions:
temperature, (20£1)°C; dissolved oxygen, >>8.0 mg/L; 50% water exchanged every 6 hours. Embryonic
development sequences and typical characteristics of each period were observed and recorded using a XSP —
248 biological microscope (eyepiece 10X 18, objective lens 4/0.1). Results show that the mature eggs of
T. tenuis were demersal, round, plump and elastic, with a diameter of (1.074-0.10) mm, and they quick-
ly became glutinous after fertilization. The entire embryonic development period was 86 h 56 min at (20=£
1)°C and the maximum cumulative temperature was 1 826°C.The embryonic development of T. tenuis can
be divided into 7 stages: blastoderm., cleavage, blastula, gastrula, neurula, organ formation and larvae re-
lease from membrane. Water absorption was completed 10 —15 minutes after fertilization, and the diameter
of the fertilized egg was (1.50£0.09) mm after swelling; cleavage began at 1 h 22 min after fertilization
and the blastocyst, gastrointestinal, neuroembryo and organogenesis stage occurred, respectively, at 7 h
40 min, 11 h 17 min, 15 h 28 min and 19 h 28 min after fertilization. Early-stage release from the mem-
brane began at 77 h 13 min after fertilization and larvae were released from the membrane at 86 h 56 min.
The average total length of newly hatched larvae was (4.81+0.17) mm.
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