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H ff1(Onychostoma barbata)lh 2 % 85 4 H f1.(Ony-
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A%, MAAHIAG 3.0 mx3.0 mx1.5 m, MH 3 cm,
MR A 80 H i 48 A (fF T ML), 4 Ml gl 5 £
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W, EWE N 60~150 cm, ¥4 7.5~9.0 mg/L,
pH 7.0~8.5, /Kyii# & 0.08~0.20 m/s.
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MERRSE R RIER . 2023 4F, 2019 4E B
¥ — M 1 e, T RRA AW f)s
BRGNS TAHE, JrikFE k.
1.3 ZHE5WL

WA S = 2GS, DR M £ P BRI
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TSGR BRI, B PR BT AT 45 04 3 355 25 1L
WG, i TRIRE A4 D 0 I EORS TBT A BRL R, R
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0.5 m, WL B AR 24 h TAE, PRFFKIKRE
fift S8 AE 6.5 mg/L LA I Wbt i, &BSE G
ST BIHRBR, B Lk G (R A 2 R B
1.4 BERRMZR

B 2023 4 6 A 10 HRE AN T 2K 0#A H
H A2 K500 150 900, B s2K5 00 & R s T
PATESEMES . WL 210 A UK Image View %K
5 BB E AT SE A IR, D C1 AL e
MFHFR(DIV=10 um, FKEHR 1 mm)ill & IIFE K
K/, 5 Adobe Photoshop CC (64 Bit)4k {6+
Whia %8 B i 4iHE . 1A ONSET HOBO
MX2203 (3 E)IREE LA EE 0.5 hidsg— Ik
KR, WG R B T B BURITR: iR A
B A BT A BUR =" BK R CCO< G R T
2 B B BT B ] (h) o £5 & B W3 3 2 BE Sk
(22272903590 432 BB 50% LA 1 B 3% A SRR A
TN B S
1.5 BEHITEEE

it ¥ — AR E SRR HE: VISR —
R B M B M A MR 30 AT IR R AR K RSB
P . MBS B 3 RMEMER A A T
— AT, PR AT . KIS iR
DIRGPSEE R, EONENT. . )5 3 AR
1 g TR, CEEREE, /3H0O0RL, Seit ok
B Ao X IR B =(OP HLAT . P S URLEUR RS g)x



664 [ K R 2 %3145

YRS, A PRBR =2 X R B H/ 25 RS AR R
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2019 AFT WP T A T fa N T,
FEAR W 8500 B AN T2 T—RENTH:F,
TEE R EME A 3~4 4FJ5 LT 2 8B HE sL, 2023
SESCEURAT U e N TR, &= 2023 4F
12 F ik, TS B O M B 0 I R R AR 24
100 4 . JA #2648 2000 4. Fif (A H )5 £ SRR
IRE LRI N 205~430 g/, “FIIARTE H 287 g/, 1A

KIEHH 19.9~26.0 e/}, FHIARK K 22.8 cnv/E
(F 1) 2019 FEFHI A A A+,
5 AR R B MEVEPE UMK, B AR LB D
TR I, = 2023 4 90% UL ERYFRA H
B — AR AR R, LA IR 446 X R O Ry
4208~4610 Fi/FE, 1446 %P4 B0 2 (4379+170)
Wi/, AEFEXT RN 15.37~19.13 Ki/g, T
AMAAE X PR BE B A (17.00£1.58) ki /g (F 1), 2022
A7 A 2023 4F 8 1, BEVTILHL A KR A AR fk
VLI 1a, 454 2019 & 2023 4EH A 1 a0 251
0y AR 23~28 CHF, MfEfa A4 SUR T
BT, ROBIEHE L 11 h, 2B T A= A
1] 7= 2000 £ 3000 BIKL, 2023 4N T Z5E 2
e AR 7 A%, 6 A 10 H A T ERMA
F ARG B2 A5 R R 89%, WL 72%; 2019
AR D 0.85 1 RBEL, 2021 AR EHE Rl 1.06 J7
BB, 2023 4EEH R 20.2 1R, T HEMIE
FEIR 12 TRGEE 1.
22 HBEBHREaKREE

i A A SZ 4G By v o, DOVEDE, SRR,
ZHKE 30 min JFEIMEW S, MR 19.5~
25.5 CHf, \NZHKBIM KL TEE 45.5 ho i
1 DA 2 20 A i A v S TR B 9 & 3 R AR
DA K ZEAH N B B i SRABUR AN 2 Fios

®1 HEBREAIEFREERR

Tab. 1 Results of artificial reproduction of cultured Onychostoma rara

WiH item SE-¥41{E mean JLF range
1A H /g body weight 287 205-430
K /em body length 22.8 19.9-26.0
26 % PR IR &:/(hi/ )2 ) absolute brood amount 4379 4208-4610
FEXT A OR 1= /(Hi/g) relative brood amount 17.00 15.37-19.13
=0 5[] /h effective time 11 -
KGR % fertilized rate 89% -
5971k % /% hatching rate 72% -
2023 SRR EASE/ZH the number of wild parents in 2023 100 -
2023 45 5 2EA/4 the number of cultured parents in 2023 2000 -
2019 RS R/ quantity of hatching-out larvae in 2019 0.85x10* -
2021 P FPESE /B quantity of hatching-out larvae in 2021 1.06x10* -
2023 4E i FR 254 &/ quantity of hatching-out larvae in 2023 2.02x10° -
2023 4EIF OB EAF %50/ E number of initial-feeding larvae in 2023 1.20x10° -

I — R T A

Note: — represents no data herein.
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a. 2022 4F 8 A & 2023 4F 7 BT EEMUKIR AR 5. 2023 4F 6 A 6 H 2 6 F 12 H BT IEHLIF AL /KK iR 22 LA
Fig. 1 Water temperature profile at Hongjiang farm
a. Cultivation water temperature at Hongjiang farm from August 2022 to July 2023; b. Hatching water
temperature at Hongjiang farm from June 6 to June 12, 2023.

221 UPHETHR 32K U0 AR WK I K T B AR A
(2.21£0.06) mm, 30 min J5 WK Bk Bk, B2k
J5 B4R R (2.88+0.07) mm (&l 2-1), P N 4 )5
A R SPRASWT ) sh i R I, 324 50 min J&
AR B EARIE, WG, IREAWIFEE, 26 1 h
16 min A &, HE R IRETE SO (8 2-2),
222 BRZH 251 h 40 min )5, WRFEFEE
D7 B 243, Rt AR — 4ok L, PRSI R
ANAEE, R 2 AN (1K 2-3) . %45 )5 2 h 2 min,
PLES R Ay, A R 1) 55— IR
VA0 B 4 S FHIF R /N A (1B 2-4)0 52K )
2 h 25 min, HIEE 3 AR, BIPGIEATY S
2496, 334085 1 55— W 0 24E AT, A
53 WA R 8 A (1] 2-5) . 52 K6 J& 2 h 47 min,
WELEE 4 Ry ZY, Sy LR TANM, AT 4
AR, S 162, R AR RN AR 4,
k16 4HHEII(E 2-6). ZHK5)5 3 h 10 min, HELE
SR, R 417 8 51 32 AN K/NA— I 4 i,
G A A S —, N 32 AR 2-7). %
¥iJ5 3 h 30 min, #1750 6 IRATRL, 43240 64 4
M, 64 4 (1Al 2-8). AZHK5)5 4 h 15 min, 4
WA W7 23 24, AN BUAT 8 43 A, T R SR AR AT,
Bl 25 4 24 UR B R B T, 40 PR R N, 41 =2 ]
HEF RO R B 2, oA Z i (& 2-9).

223 THRRHE] ShWWAIdni Rk L, %
KiJ5 5 h 30 min, ZERRER TOIEZ [, an—Tg

T, SRR (B 2-10), I TERE IR R
T, 20 5 40 B 2 Te) 47 m D 3 AT %) AR B, A A
TR BB A B s iz ol o Z2KGa 7h, FERZE
M T 4 1) BN B B — v AT N AIE B, MR
R, TR ABENR AR (R 2-11), 48 IR 2 40 i 4k 25 1)
AT T iz 5, A5 9 h 35 min, #ERZ
ML 5 IR BT, AR (18] 2-12),
224 [FEBFER HEWIRATIAS Wt AT M A s
i3, RNZAMEARZL N, BRI
FRZ TR AT, H2IHK. 285 11 h 30 min,
S T LRI EER 1/3 &, #FAREEF
WK 2-13), w1 F LB B IR L5 oS24 )5 15 h,
JRE TR g 12 4, # A5 (F
2-14), Z K55 16 h 30 min, B2 T 40 B0 &4 3/4
b, FRJE W BN AT L, o AR e (] 2-15).
2.2.5 MEREH K5 18 h 30 min, JR)JZ4k%E
T, LRSS, (LRI ER MR, T
T EAOTRIE AL, AR (E 2-16),
ZH§E 21 h, W25 BN E, MFLEH, #f
ZEMHT TH A 2SR N T I ST AR 2, EA
WAL P A (A 2-17)

22.6 F|EEEHE “ZHKi)5 26 h 50 min, fiZE4R
L AWK, TE R, nf USRI, (HAR
PRI B, B 2] U G v o A RO IR v, HOAS
O MERINATEH, WG eE T Ech 5, ot
AU B (] 2-18) 5285 J5 27 h 50 min, HR Y
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Tab.2 Embryonic development of Onychostoma rara

K LA KA P (h- C) FF
embryonic development stage main characteristic ftm.le. aft;r accumulated flgpre
ertilization temperature ordinal
ZHGON fertilized egg ZAGONEE A, TR, METE, INEYR TR, 30 min 10.34 &l 2-1
W% K S 2 ik
JRSEIE BL] blastoderm stage YURELTT [ SR B, BN, B iR IE SR 1 'h 16 min 26.16 & 2-2
&, HERS
2 I 2-cell stage W28 b T 40 B 432 R AR TR/ %) 4 1 h 40 min 34.37 & 2-3
4 L] 4-cell stage BN L —kaEE, R4 AR 4 2 h 02 min 41.90 &l 2-4
8 AL 8-cell stage HEWAH, ERHATAINE, ST 4 2 h 25 min 49.75 & 2-5
16 4Nfa] 16-cell stage SRS, 447 4 5 16 A4 2 h 47 min 57.26 & 2-6
32 4 32-cell stage IR, 417 8 31 32 M4 3 h 10 min 65.41 & 2-7
64 4] 64-cell stage W4, 817 8 51 64 AN 4HME 3 h 30 min 72.85 &l 2-8
Z A muti-cell stage RS 4Y, AR |, dHE = (] AR ET 4h 15 min 90.05 & 2-9
FENRF L] early blastula MMIEH N 2, BIRRER T E > - 5h 30 min 120.41 &l 2-10
W middlle blastula PEWRZ B I, SN2 AR P N 7h 154.55 & 2-11
PR late blastula P2 M N R 1/4 4 9 h 35 min 208.00 &l 2-12
R early gastrula stage WETaE 1/3 4, WHH 11 h 30 min 250.10 & 2-13
I mid gastrula stage WZETE= 172 4 15h 323.61 & 2-14
JAM ] late gastrula stage W2 THE 3/4 4k, HBIRE 16 h 30 min 354.48 & 2-15
MM neurula stage WET 41, LB sashgg, ey 18 h 30 min 395.34 K 2-16
MALEF blastopore closing RS T, 584t 21h 445.90 K 2-17
stage
WL B appearance of U2y TS N SR 58 3k ] BN Y NI 1 K 4 26 h 50 min 585.78 & 2-18
myomere B, LT 2y 5 %t
HR#E H P eye sac formation VL AkZERE A, ki 6 w0 0] A BR o6 P I3, T2 it IR 27 h 50 min 589.89 2-19
B tail bud appearance  FRUEE . Wi, RS TONEZ L, AL 15X 29 h 30 min 631.21 2-20
EaARH B eye lens forming 1R 24 v 11 B0 IR 1 1 31h 669.05 &l 2-21
stage
WLV ] muscle response FEFBALIA AT 1 0 i 33h 719.87 & 2-22
stage
LBEH] stage of heart beating SRR R I W, B K, O G sh 38 h 50 min 863.52 & 2-23
I IERTI prophase of RS S 2h, RN W o O, IR SR A, 42 h 20 min 947.78 & 2-24
incubation JCHH AR
H BRI prophase of 6 A 6 HtIRAZAE00, IRk R T, ONEMmE 54 h 50 min - Kl 2-25
incubation A A WAL TR 3
KB40 newly hatched 44 h 20 min FFERERE, 4RIk, 2KY 45 h 30 min 1024.39 2-26
larvae 7.2 mm
IS8 — K the first day after  BU {58 f BROIRIZWTAR AR, O R4 AT 2T € 109 69 h 50 min - &l 2-27
hatching
HUBEES — K the second day after  HRBR BB, /0o WA 38 v L 21 € il Y82 37 3 74 h 40 min - & 2-28
hatching
HBEEE =K the third day after ~ HRBREARBIL, 25 MW 0T W, W52 35 %) 106 h - 2-29

hatching

e IEIG R EWIEKIE Sy 19.5-25.5 °C; LR LA T E .

Note: The water temperature is 19.5-25.5 ‘C during embryonic development; — represents no data herein.
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ZREHR(10 H 11:13); 2. PEETE A (10 H 11:56); 3. 2 4L (10 H 12:18); 4. 4 410 H 12:39); 5. 8 AL (10 H 13:04);
6. 16 AAEII(10 H 13:27); 7. 32 L (10 H 13:58); 8. 64 4HHIIHI(10 H 14:17); 9. 24010 H 14:49); 10. $EARFEIH(10 H
16:05); 11. FARH#A(10 H 17:36); 12. FEIRKHI(10 H 20:19); 13. FHEB(10 H 22:12), JRFR); 14. B H 01:19);
15. AN H 03:19), IRJE); 16. #IZMRM(11 H 05:26), Mgt (®); 17. FALEFIHAT H 07:03); 18. L7 HEHA1
H 13:33), IR »); 19, IRFEH I H 14:40), IRFEG); 20. BFHIMAL H 16:28), HFEREF (), WL (), WTFE(»); 21.
SRR (1 B 17:35), SR ); 220 WLAROS BT B 19:45); 23, OEUHA2 H 01:37); 24, HWBERTHI2 H 05:10); 25. i
IR A 6 AHLUAZAEER, 08 H 17:50); 26. WL E (12 H 08:16); 27. HFEH—FK (13 H 08:30); 28. HIE54H —K(13
H 13:20); 29. HBEE5 = K14 H 20:40). WML EWEAE 2023 4F 6 47, & 2-1 &l 2-24 Y LL G R AT 2-1; &l 2-25 &

[ 2-29 B LL B R R 1E] 2-25.

Fig.2 Embryonic development of Onychostoma rara
1. Fertilized egg (11:13, 10th); 2. Blastoderm stage (11:56, 10th); 3. 2-cell stage (12:18, 10th); 4. 4-cell stage (12:39, 10th); 5. 8-cell
stage (13:04, 10th); 6. 16-cell stage (13:27, 10th); 7. 32-cell stage (13:58, 10th); 8. 64-cell stage (14:17, 10th); 9. Muti-cell stage
(14:49, 10th); 10. Early blastula (16:05, 10th); 11. Middlle blastula (17:36, 10th); 12. Late blastula (20:19, 10th); 13. Early gastrula
stage (22:12, 10th), embryotoxon (); 14. Mid gastrula stage (01:19, 11th); 15. Late gastrula stage (03:19, 11th), embryonic shield
(%); 16. Neurula stage (05:26, 11th), neural plate (); 17. Blastopore closing stage (07:03, 11th); 18. Appearance of myomere (13:33,
11th), idiosome (); 19. Eye sac formation (14:40, 11th), eye sac (#); 20. Tail bud appearance (16:28, 11th), separate fail bud (),
olfactory sac (#), otocyst (#); 21. Eye lens forming stage (17:35, 11th), eye lens (¥); 22. Muscle response stage (19:45, 11th); 23.
Stage of heart beating (01:37, 12th); 24. Prophase of incubation (05:10, 12th); 25. Prophase of incubation (The fertilized egg on June
6th, 17:50, 8th); 26. Newly hatched larvae (08:16, 12th); 27. the first day after hatching (08:30, 13th); 28. the second day after
hatching (13:20, 13th); 29. the third day after hatching (20:40, 14th). Embryo development observation was conducted in June 2023.
The scales of Fig. 2-1 to Fig. 2-24 are the same as that of Fig. 2-1. The scales of Fig. 2-25 to Fig. 2-29 is the same as that of Fig. 2-25.
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b N BG, LIRS A5, F IR 2 I (1A
2-19), K55 29 h 30 min, MR4E . TR, B
Tl TNz b, 52y 15 X, s ARZF B
WK 2-20), ZHK5 )5 31 h, IR S B9 % 48 T 4R M1
Fa, iR B, HEA R BUEE 2-21), ZH)E
33 h, IRREIIFAA I, Tarehey 15
W, BEANLARLR (D 2-22), b5 RS2 sh 45
YN, Mo sh BRIz oh B 5 A IR AS 45 7 B
JEN T E%E . ZHE )5 38 h 50 min, fb A Sl bk
B, R MK, OB S, & W E R,
A BRI (A 2-23)

2.2.7 WALER  SZHKES 42 h 20 min, IR E 5,
R R OB, oE AR (& 2-24), 1t
A I A R Bk (6 RN It R DL 4T 8 9 1L AR
So ZHEJG 45 h 30 min, FRAG A W T 0K,
i 5 S IR A TR0 RS I 8, LB T B8 RS 1) 4 i, B
WEEKHPR, 28T 6FK, KKY 6.67 mm (K
2-26). %55 69 h 50 min, WHLJG I —K, 4
Wi AR WA, REROZAW D, I &85
/N, HEDE mARIE S, CIEBEEhZ) 80 YX/min,
AR HHEREL i A5 5 (K] 2-27). 52K )5 74 h
40 min, BELJE B9 K, A IRER G (R IH B
TR, R R B ) AR S (B 2-28) . ZAE G
106 h, WHLJE RS 3 K, 2 IRERAG ER B
T, OP B B AR, I — 0 = HEAE S AT
HeD), 6822 b AT B AN A, 4 B i A T T
UL, D HEBEENZY 120 Y/min, LKL 35 X, O
A LTI A 18 sh (B 2-29).

PEVT L H 7 Ak K K IR I 2 7R 2023 42 6 H 6
HZ 12 HWEAOK IR 2 3 sh VT (] 1b). 2023
6 H 6 HFE L 11 Sz mA 1 H A is it
TTIEH A E 2K J5 54 h 50 min A HE AL ET
1, BCHEU I BG AE AT R B 1 R REAE R
HRER (0 20 58, 0 W R0 50 A 40 € 1 v A 5 (R
2-25), METF 6 H 10 HtRZK ARG, HARAG
FESFALHT I 1) & B R BT I3 .

3 itig
30 HBEAHEAEMAIFESZEHEIMN
B A R A P A0 A A IR B X K B S R R

B, R A R pH ., A S EESHEN
TFo H AR A B A A R A DLV A 95
Sk, AELYTT] 9 M DA S BRI FR A, it B I
IR U K ISR A ) 2 & UK . 2023
ERA AP AREE R EERECIS 202 TR, H
BT AR A 9 2 AR SR KA A 1
FRFHAA

T Ak 2 5 T D A A P R e ) S,
Wit R H, BOSZREARTEAN
[F R R T ISR G R, RE RSt
FHRRIE ARS8 30%) I8 RACR AL, [
£ @ 1 2 P 0 8 7 B 251 Z i S PR T AT 5
fREE, 2 i e ) SR s R e 4
FH T A5 e Ao R 7 e ] S e O R D A e
ZEUURNCHLE 1 K 42%) 445 10 3yt n 3 18
HH R R E R HE A & RETE 42%L0 B A
TS R Il L K s %) =m0 e B
IR SR X 2 £ 1 P AR GRS G ] o AR
A 1A A — R e 5 A A v Pl A
1530k 2 1 3 8%, (AR RO HE LT RN T
B TAE, 4 #KF 90% L) F gkt sz, 584
T A A PR a1 pR A [ AR e L P-4 58 T — 4R
X N 7R B R R TR AR, s R A
P RRHEC Ty, AT AR KRR A A A I i 1Y)
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AT R E SRR (5 2) R — 16 Bl N T
B, WAL BT PR R, B ARG A
) B[] 0 e, EL IR 3 v A 2 S BBV iR A RS



%5 6 1]

SRR A RN T S0 S R L 669

O E LR L S A% B R REIR, (ER R R R
MG A H . 2L SR IR AE 3l DA SRk
T 110 2 A A FH 2400, e Al 1 vk R sk v
FHERRE KA 3 R A IR T, S N T %00
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3.3 HARRaSREREMEXMKEIBEATILR
A E A A0 SRR A -5 5] e 10 2 B A R,

Gk, UUPEDE, BAREE, WK K S &S
PEIH R (GR 3), X HHM TR ImE . K%
WA WL B PR ARG N o A 1 fa S L R s i
I 2K ON IR K R Ik 5 R T R, BE KR ) A
BEIA ARz, Begile, Remlr,
2K ORI PP AR 58 1 A3 R A RRAE (AR AT 1 R
R TR RE S . AT F VR AL B ] LA
S AR T s BRI 28 L R 8 A (Scap-
hesthes macrolepis)fiZEAK, (HHBIAH M, £

®3 HEEFESHMEXMREBERHALLER

Tab.3 Comparison of embryonic development characteristics between Onychostoma rara and other fishes

il T A £ P £ 22 MR g PR T 2 A gl a2
species Onychostoma Onycﬁostoma Onychostoma Varicorhin.us Onychostoma Scaphesth?s
rara simus barbata macrolepis macrolepis macrolepi

B {4, colour of egg A, IR IR0 WA 6n S0 ORI

IRLMEAR egg trait WEE . DUtk EL . DUk, WEE . Uitk itk . Uik BAKSREE, 20 min 2RI
30 min J5R %K J5 R P IR555) 20-30 min J5 &1
Rt FEES

B 4% /mm 2.21£0.06 2.0-2.3 1.99+0.04 2.46+0.12 1.90£0.02 1.65-1.82

egg diameter

% 7K J5 B 4% /mm 2.88+0.07 2.8-2.9 2.81+0.07 2.87+0.36 2.60+0.03 2.38-2.45

egg diameter after abs-

orbing water

KR/ C 19.6-25.5 23-25 16.5-21.7 17.2+0.5 19+1 22.5-24.5

water temperature

JIF G Ak B [ /(h, min) 45h30min 48 h 101.43 h 147 h 30 min 80 h 46 h 50 min

time from fertilization
to hatching

NI i 1024.39 1146.62 - 2537.82 1551.98 -

B /(h-C)

accumulated tempera-

ture from fertilization

to hatching

Hh AT 0 % 7 B LHEOER, 2HLEER, miEEY, R LHEY, o AEEY, OBk o 2B, OBk,

development stage of .0k, HiE ook, mes A, OBk Bk WBUSE S WRIER AL — Be i )5

newly hatched larvae g e | ple, i UEHEHRYIE  KALEMLE ARGNRERT L
LLEIMBIE  BRIEER TEER Wt JEE 14 JUR I K
E2N HHEEE

HERH 4K /mm 6.67£0.53 5.5-6.6 - 8. 8620. 52 6.00-7.00 6-6.5

newly hatched larvae size

N 35 48 - - - 46-48

number of myomere of

newly hatched larvae

I A0 Bk 120 122 - 114-128 85-90 180

W /min
heartbeat  of
hatched larvae

newly

T — AR T EE.

Note: — represents no data herein.
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Artificial reproduction and embryonic development of Onychostoma rara
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TIAN Lu', XIE Zhonggui" %, LIANG Zhiqiang"*
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University, Changsha 410081, China;
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4. Huaihua Tianling Nature Protection Company, Huaihua 418000, China

Abstract: Onychostoma rara is a fish species distributed only in the Yuan River system in the middle Yangtze
River and the Xijiang River system in the Pearl River basin of China. It is locally popular due to its tender meat,
delicious taste, and high nutritional value. However, stressors including overfishing and environmental damage
have led to a sharp decline in the number of O. rara and it is currently listed as an endangered fish species in the
"Red List of Species in China." The artificial breeding and release of endangered fish can aid in protecting them
from extinction. To achieve this, wild O. rara were captured from the Yuan River system in Huaihua from
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2016-2019. In 2019, numerous artificially reared O. rara reached sexual maturity, and the F1 generation was
obtained by artificial cultivation and manual stimulation with oxytocin. Our findings indicate that male F1
individuals attain sexual maturity for the first time at the age of 2 years, whereas female F1 individuals achieve
sexual maturity at 3 years. By the age of 4 years, 90% of the F1 population has reached sexual maturity. In 2023,
we successfully achieved the controlled reproduction of cultured O. rara. Until Det 2023, there were 100 wild
parents, 2000 cultured parents, and 2.02x10° newly hatched larvae. One hundred male and one hundred female
parents were sequestered in two separate net cage for the subsequent artificial oxytocin experiment.”  Artificial

oxytocin was injected with a mixture of luteinizing hormone releasing hormone A,, chorionic gonadotropin, and
carp pituitary gland extract. Each female received two injections, while each male received one that was half the
dose of the female's second dose. After the response period was reached, which was approximately 11 h after the
second injection, the fertilization was performed using the artificial dry method. The sequence and morphological
characteristics of the developing fertilized eggs were observed using a microscope and described in detail. The
newly spawned eggs of O. rara were yellow, sinkable, and weakly adhesive, with an average diameter of
(2.2140.06) mm. After absorbing water and approximately 30 min after fertilization, the average diameter of the
fertilized eggs expanded to (2.88+0.07) mm and became non-adhesive. When the water temperature was 19.5-25.5 C,
the time from fertilization to hatching was 45.5 h, and the accumulated temperature from fertilization to hatching
was 1024.39 h-°'C. The newly hatched larvae showed a light-yellow color, with no other pigments visible
throughout the larva body. On the second day, melanosis in the eyes and red blood vessels in the heart and
abdomen were clearly visible. When the water temperature was decreased, the time of the embryo hatching from
the membrane was extended, and the embryonic development of the prophase stage of incubation was more
complete; furthermore, the eye pigments were clearly visible, and red blood flow could be seen in the heart and
abdomen. The morphological characteristics of the prophase stage of incubation were basically consistent with
those of the larvae on the second day, with higher water temperatures. This suggests that temperature is crucial for
the hatching and development of O. rara embryos.

In general, the egg traits of the O. rara are basically the same as those of other fish in the genus Onychostoma,
which may be related to their typical habitats such as rivers with strong currents and gravelly bottoms. In such
environments, fertilized eggs can be dispersed with water flowing downward into the spaces between rocks to
avoid predation and improve survival rates. However, due to the difference between species and environmental
factors, the degree and stage of organ development and the time from fertilization to hatching are different. Using
artificial breeding and artificial oxytocin technology, this study realized the artificial reproduction of O. rara for
the first time and carried out a preliminary study on the development of O. rara embryos and larvae, providing
basic data and an important reference for the future implementation of large-scale breeding of this species.
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