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1.1 SEIg#

S 0 A VR R G L RO R L R R A
FRAE], sROUL R )R, R 0L R
SR, FRATE AN 2600.0 m®, KK 2.0 m Y3
M, BN 150.0 kg/667.0 m*,
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2021 4F 11 H 10 HEE, & 20 d 2R 1K, M5
Ot 415 HE6H S HILHATT 2IR AT
o TEWGIUT =00 B r= B0 2 J5 B 10 d REE 1R, T
2022 4 10 H 26 HZ5HCRAE . SR UM BEALAH 15
(7 AT RAE, RIS R,

1.3 S¥ENE

il FH T 3l 6 R A0 AT RR I, U A
(body weight, BW), {£4(body length, BL). £f#
i (gonad weight, GW)., FHHERRE (R EH 4 1L
2 VER+8 %0 (gonadosomatic index, GSI),

PERR R B VG B T AE T P BE AL
10 5 Ml fa, W AEMKK, SREIO0.1~
0.3 g URHLAHZY, XFHrp ORI Ef T4k, M 4%t
PR ST (F) A AT 5 7 (FW) FIRE X A4 2
JI(FL),

i FHRLBEIC AN RS FE 0.1 °C) %R 4 h 7E/K 1T
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784 H KR
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SR 1Y) A . O HE U R R R R 21
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AHOP RN, HEAT IR 2251 pT .
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1.5.1 FEIREEBIX A TIREURF MM  H5oP Lk
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fH. R 8 ME T HIEFE: 1.0x10°, 5.0x10°,

1.0x10°, EAH R E 3 WEE, BREEMH
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it A Bk T EORR 2 B 20 B2 AR I fa
K F U (R A 2L A R T, TAR
185 5 9(1.76£0.19)x10'° A~/mL, Fkik&# 05
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W I S RO FH Hank s YR B8 28 [ YR 05 4%
o B4 B4R T 50078 TR IRA YA,
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7= = B SR AR R/ f fE F HE< 100%);

7RO R = RN EE /A S £ R < 100%;
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Tab.1 Different agents and matching for artificial
reproduction in hooksnout carp, Opsariichthys bidens

A7 25 ) B R
spawning agent and dosage GPI GP2 GP3 GP4 GP5

A% group

NaCl (0.6%) N S S v v
LRH-A; (5 pg/kg) \ \ v v
DOM (3 mg/kg) S v
HCG (1000 IU/kg) v v

1.53 REBRMAIBBYIROZM ALK
BEEMRE N 0.1%~0.7% (B 0.1%)) NaCl &
7 NP, K1 AXRYL, AR 3 AFAT,
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1.6.2 &/ W 1.5 09k ss R b b
TR, WERES 0.3 mL BUE#2, Rk EE
BB S . AREHEAE IR T 24 h A K Y
Ky, IFAERE 1 h g oK
1.6.3 ATIIZHE Y4 70% 1Mt 2 R &l bl oy
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AL 2R R AL I (B2 45 58 LB T B 22 50% 52 45 B
JRR Y FH )
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iz /| SPSS (Version 27)¥{F#t1 1 54l 481147
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25, P<0.05 AN 2ZESA BEME., SChEdRY
PISE S bR R (X £SE)R R . 7 2 Wi e
BE W IS5 I 2255 M R B2 JREMH G R 2L
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Tab. 2 Sexual growth dimorphism in hooksnout
carp (Opsariichthys bidens) at different stages

n=100; x +SE
160 H## 160-day-old 190 H ¥ 190-day-old
P sex  fkK/em HE/g  fAK/em (kg
total leneth body total body
g weight length weight
WEPE female  10.0+0.1 15.2+0.6 10.6+0.2 17.8+1.2
It male 11.5£0.2°  23.7£1.0° 12.5%02" 29.7¢1.6"

TR AR MM ] B2 2% 57 (P<0.05).
Note: * indicates significant difference between female and male
(P<0.05).

BT S SRS AR 5 O Mk — S
a. BHHFTTHES; b, SR HEA;

c. ARSI MES; d. AR SEA T £

Fig. 1 Morphological difference of male and female
hooksnout carp (Opsariichthys bidens) in
reproductive and non-reproductive periods

a. Male in spawning season; b. Female in spawning
season; ¢. Male in non-spawning season;
d. Female in non-spawning season.
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WK 2 fias, WAt X e 4ERRKE 6.4 C,
/KR 34.8 °C, D falfi i GSI Y JE4EAR LTS
FlA 1.16%~11.65%, HA 3 bk, 75 H 7
4 AA) s A TR 8 A rpa), RIS O fafeHEp
JE P EAT DL B R, ot IR AL,

3010 HKETFEZE 155 C, BOEARE K,
20 d J5 GSI H 2.41%3E K = 6.73%, 2k (P<
0.05),4 H 13 H GSIiEZH KIH 11.65%, 4 H 15
H2E 5 o x it o 0 gk A7 7 N T 250, 720
JE55 10 R, Dirfn GSI BEFAE, 1R 6.29%
(P<0.05). Bl 5 DN BL 4622 & &, GST Pl &, + 5
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GSI G 2. % 22 5% (P<0.05), Z£& 7 6 7 5 H XXt
AT T8 IR N T B S . 6 A
12 H, ZW™I)5H 5 04 GSI FEE 5.66%,
Ja#E 8 H 15 HEE 3 I 4 (9.23%).9 H 5 H,
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N ET LR I AR . 10 T4, KIEERRE,
P IE— 45/, GSI AR 1.65%., M 10
HAZEWAE 2 A, Gt GSI ZLEHEN 1.16%~
1.65%, A e 11 A da), ZmHH KR %
WA, DN R F AL, HE 3 H 10 H GSI
AR AN 5 S
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Fig. 2 Annual changes of female gonadosomatic index
(GSI) in hooksnout carp Opsariichthys bidens
GSI: gonadosomatic index. Different letters show significant
difference of GSI in different sampling periods (P<0.05).
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Fig. 3 Changes of the number percentage of oocytes
with different phases in hooksnout carp
(Opsariichthys bidens) in different seasons
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Pl 4 b fn B fig ) 5]

a. NI WIUPEE, 11 H 30 H; b. I WIGREE, 3 H 10 H;c. IV IIUNEL, 4 H 13 H; d. IVIBIEREE, 5 A 27 H;
e. VIJAOBSL, 6 H 12 H; £ VIIGREL, 8 ] 15 H; g VBN, 9 5 H; h. LGRS, 10 7 4 A.
Fig. 4 Ovary morphology of hooksnout carp, Opsariichthys bidens
a. Stage ITI ovary on November 30'™; b. Stage III ovary on March 10™; c. Stage IV ovary on April 13"; d. Stage IV ovary on May 27"; e. Stage
VI ovary on June 12; f. Stage V ovary on August 15"; g. Stage VI ovary on September 5"; h. Stage III ovary on October 4™

P EL P TV B AH 5P A A L 2R 3 35%, [RIAT
WAFAE /D V BTAH ORI, VOB AH BRRE AR N
B JUREHE S P, A0 M S v R 4 S (TR
5d), {H T EaH e XK R, IR T A
3N T ZAR

9 AWy, GREARB R ESE /N, BN SR 04 2
(1 4g), HEEHHdLH XKIEREE 30.0 ‘CLLF,
I [ £ B LI AGRAEBY B, O P TV B AR B R 40
AT 8%, FEAEAE 4% VI I AHBEFE40 L, VI i AR
BB 20 L ) 4 R T ROR RN, 40 B A% 58 A 1R
T, BV A AE R (& 3, K Se). 10 AR5 41

UL — 245N, BRI, IR RAETE 1T
AEF TIL B AH B R: 20 L (] 4h, & S56), TITRS AH B )
MR R 13%, %) 11 H 30 HOPEAFL R
FARE, B 11 BFAHOR R0 BB I K 2 26%
(" 3).
2.3 EEAGT

MR 3 PR, 1A MEE ) O Pk i), 4
SHERE SR 4658.0~8098.0 ki, FHIE N 6165.4
Ko AHRHATE B5E f1 ok 155.5~215.9 ki/g, FIIME N
187.7 Ki/g, FHXMAK B J1h 387.6~613.5 Fi/cm,
SEHIME R 479.8 Ki/em. 4 X EA 1 51K EX) B
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a.3 A 10 A NIWIBPEE; b.4 A 13 B IVIIGIEE; .5 A 27 B IVIUIBNE; d.8 A 15 B VOIS, e. 9 A 5 H VI G0,
£.10 A 4 H NIWIGIEL. 002, 003, 004, 005, 006 4352 TLIFAH . TILRFAR . TV AR .V IEAR L VT BB RE 40
n: ZHAA nu: AT ye BMEIBURL £t BBV ov: BERTIROE.
Fig. 5 Ovarian histology of hooksnout carp (Opsariichthys bidens) in different stages
a. Stage IIT ovaries on March 10™; b. Stage IV ovaries on April 13™; c. Stage IV ovaries on May 27"; d. Stage V ovaries on August 15"; e. Stage VI

ovaries on September 5; f. Stage III ovaries on October 4™, 002: phase II oocytes; O03: phase III oocytes; Oo4: phase IV oocytes; 005:
phase V oocytes; O06: phase VI Stageocytes; n: nucleus; nu: nucleolus; yg: yolk granules; ft: follicle theca; cv: cortical vacuole.
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Tab.3 Fecundity of hooksnout carp, Opsariichthys bidens

n=10
s KK/em /g R TE/g  MEMREESU%  daXTEEE kL HIXTGEFE ST relative fecundity
no. total length body weight ovary weight GSI absolute fecundity XA T 5 F1/(ki/g) FW AT A %58 J1/(ki/cm) FL
1 13.0 324 3.2 10.0 5039.0 155.5 387.6
2 12.4 29.4 4.3 14.5 5751.0 195.5 463.8
3 11.6 25.8 3.7 14.3 5324.0 206.2 459.0
4 12.8 333 5.9 17.7 7174.0 215.6 560.5
5 13.0 34.6 4.2 12.2 6417.0 185.2 493.6
6 13.3 38.1 6.4 16.7 6558.0 172.3 493.1
7 13.2 37.5 5.5 14.6 8098.0 215.9 613.5
8 13.5 33.0 4.1 12.5 5432.0 164.8 402.4
9 13.5 39.7 4.4 11.0 7203.0 181.7 533.6

—
=1

11.9 253 2.8 10.9 4658.0 183.9 391.4
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Fig. 6 Relative fecundity of hooksnout carp, Opsariichthys bidens
a. Relationship between fecundity and body weight; b. Relationship between fecundity and ovary weight.

F 1F # 5% (7=0.780, P<0.05), #l & K Y=
2330.95¢"%%" (R*=0.56); SUPE ER ()2 B EIF
FH X (7=0.783, P<0.05), & H K v=e2 23"
(R*=0.63, P 6). 44X} B¢ J1 5 M A GST AH M
A E(P>0.05),

24 SOBANIEEBAHFR

2.4.1 RGN ZFRHEMWBUEHZmE WK
7 BN, Hy A0 2R A BE RS O LG B
(P<0.05), MH500 ik 5.0x10*° KD G, ZR%
BTRE, SRR 1.0x10° I 5285 %5k 2 i
FE 77.09%. DO AR ECON TR E, K%
XPHAR = W E R, AT, 0 R A
N T ZHB, SR T 500 FEGE N 5.0%
10*~1.0x10°: 1,

242 AREFAYMNEENROZW  ANME
FEN BAEERCR AR 4 PR, K4S e e
TORWEAR, TR EEZES, BXTRAGP) A
LRH-A, 232 (GP2)fE ™ Je e, HAY 3 43y ™
b . {H [ LRH-A, 1 DOM (GP3)Rs, =3 |

FRINEE | SRR B E LT GP4 FIl GPS
(P<0.05), TM°Kr HCG B DOM 5 LRH-A, it &
i 1B (GP4), AU 7~ S8 F 7™ BN 224 1 2 4 g,
NG RN AL Al g R, FUK ARO[ 46
T 3 h, (RIS FnA DOM (GP5), =%k
JCH B, 5B GP4 B 1k 3 HUAR A4 - SUR

= FZ A fertilization rate mm J#{LZ hatching rate

100¢ . n=3; %SE
a a a a a a
° 80} a e € €
g0 d
g d
S 60t
[}
\?; c
S a0t
X b
f 201 a

0
1.0x10° 5.0x10° 1.0x10* 2.5x10* 5.0x10* 1.0x10° 5.0x10° 1.0x10°
X F 2 sperm density
P 7 R OR R LS B A8 2R 3 S AR A S
AR T8RN 25 57 1 3 (P<0.05).
Fig. 7 The effects of sperm/egg ratio on fertilization rate

and hatching rate of hooksnout carp, Opsariichthys bidens
Different letters indicate significant difference (P<0.05).

R4 EFHRGEENDO&ZBEIROIZI

Tab. 4 The effects of of spawning agent matching on spawning results in hooksnout carp Opsariichthys bidens

n=3; x+SE

2531 357 15 6] /h = 2/% U E T SRR IY% AL /% FET= % /%
group effect time induced spawning rate  oviposition rate fertilization rate hatching rate mortality rate
GP1 N.A. 0* 0* 0* 0* 1.7£1.7%

GP2 N.A. 0* 0* 0* 0* 1.7£1.7%

GP3 20.0-21.0 43.543.2° 2.7+0.3° 51.4+1.5° 47.2+3.2° 5.042.9°

GP4 17.0-18.0 87.0+4.5° 4.6+0.3° 58.2+0.6° 72.4£1.5° 5.0+0.0°

GP5 16.0-17.0 82.9+3.0° 5.1£0.4° 56.4+0.5¢ 67.1+£0.2° 5.0+£2.9°

e BN [ R SR A R] G 3Pk 24 57 (P<0.05). NLALFR /R AN .

Note: Different superscript letters in the same column indicate significant difference among groups (P<0.05). N.A. indicates not applicable.
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M1, NaCl Wk EEBARIT, M WRE &, SH M%7
WRE LTHER, FFEWRETE N 0.3%0
B M 22 5 (P<0.05) . 1M 24 NaCl ¥k B2 /5 2 0.5%
B, MHEEFE 03%RERMT, ZHFEER
f(P<0.05), BbJ5akZzde Sk i, N 2Bz K%
HE— L AL . AL R AE NaCl ¥ e A 5
0.5%H At B o 3 22 5, 4k T A NaCl %k
BE, U2 e Ak 3 1 & B AR (P<0.05) . AL f
0.3%~0.4% NaCl #WAFE R 5 N T80 1%
i

25 SO&EMEKRUATIER

251 MR ATEHEER Wk 5 Pow, 2022
AT 9 W A A AL N T2 G, HH
T PIrHPEAS 1 Ak B M B 5
Ffa, HART 6 T HEAS Y E IR R A,
X BESE AR AR S G, FE0r 3 IRGEM T 56
RN T . B B MRS O A

675.0 kg, 7= 1150 J7REK AL, F¥ZHE*H
66.63%, F-HIBELE 80.12%, I I 4457 K5 BT 3
A&k 650 ki/g, BRFEA 1.03~1.22 mm, FIJ{H

1.12 mm,

1 ZHGRK fertilization rate mm JF{L3 hatching rate

n=3; x+SE
100r ¢ c be c ¥ be
b
o 80+ d
8
§ cd
E 60 - b be a
§> ab ab
2 40 4 a
&K
) ) MM[
0

0 0.1 02 03 04 05 06 07
Y /% concentration

P8 ARSI WOV B X B T 1 52 K5 M AL 32 19 52 i)
ANl T8 RoR 25 5 B 35 (P<0.05).
Fig. 8 Effects of hypotonic solution on fertilization rate and
hatching rate in hooksnout carp Opsariichthys bidens
Different letters indicate significant difference (P<0.05).
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Tab.S Large-scale artificial reproduction in hooksnout carp, Opsariichthys bidens

B H I Wi f R R kg kg TEOE % ZAERI% WAk /% B

date total female weight average weight oviposition rate  fertilization rate  hatching rate postscript

4.21 34.0 20.0 4.7 72.9 82.0 HARTFE first induction
428 140.0 22.7 5.1 64.3 77.6 B R first induction
5.19 85.0 38.8 5.9 63.3 80.7 B YA first induction
5.24 110.0 38.2 4.9 62.4 81.5 B YA first induction
5.30 41.0 27.8 3.8 79.1 79.7 YT first induction
6.13 60.0 26.3 3.8 64.5 86.5 YT first induction
6.23 80.0 38.5 5.8 61.0 76.9 YR AHTE second induction
7.7 80.0 38.5 5.7 65.9 79.9 Y AHTE second induction
7.15 45.0 38.5 45 66.2 75.5 A" second induction

2,52 FNAETESMARHE AR I E]
i B[] 4 B 228 i 4 i 0T i T RRE, 5 0 ha) KL
H, A ON IHEAE 20.0 h DB, )R 4%
% 16.0~17.0h (% 6).fE4 H28 HAI5S A 24 H, /K
S5 A AH G, AB00; B[] 25 BRI Sk, DA RA /KR T
AN BN B[] 77 AR 22 S OC B IR 2K T RIUNE
FRO U] 22 B 1 S5 2000 B[] — B AR AL L, &
5 ATA, B BRRBATTRES, HERE
FE 410.0~430.0 “C-h, 16BN BRI N2 H TR,
B[] 9 B AR o IO BB AR S, W B

T SEAS i A 38 B AR AR, P or 75 LR
e, MikEE B R, KEFE, SO fAanE
PIRE IR B BRAR R RCIRAS, BT LA AR S B AR
KA

I A 32 K5 O S Ui B, MR AT 4 K
(6.0£0.2) mm, JEAL KR 2 52 AL TS, R4k
JKIRFE 26.0~29.0 CHY, 42.5~48.0 h {i A] 5¢ Wi
b, B BUR A 1200.0~1300.0 C-h; 47K iR B
% 22.0~25.5 CHY, WLl FEFTE2) 70.0 h A5
B, AR 1600.0 °C-h; KIRFEIKZE 21.0 C
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Tab. 6 Cumulative temperature of induced spawning and incubation in hooksnout carp, Opsariichthys bidens

fi#t7= induced spawning

J¥#4k incubation

e ARIEL URBUR/Ch KT MM BEEBURCY
water temperature effect time cumulative temperature ~Wwater temperature duration cumulative temperature
4.21 20.5+1.0 26 533.5 23.4+1.0 69 1616.0
4.28 25.3+0.5 20 506.0 21.0+1.2 90 1891.7
5.19 22.6£0.2 21 473.6 22.840.5 74 1673.9
5.24 24.9+0.1 17 422.6 27.0+0.5 48 1295.4
5.30 26.6+0.3 16 425.8 28.0+0.4 44 1231.0
6.2 25.7+0.7 16 411.8 27.3+0.6 44 1203.1
6.13 26.2+0.3 16 418.8 27.8+0.6 44 1221.3
6.23 26.3+0.8 16 420.3 28.2+0.3 43 1197.3

LA, Jige 90 h A SEiEfe, WAk & ik
1891.7 ‘C-h. HARASFIZK IR T WEAL D7 B A7 AE K
£S5, (A RERIIE 5 O fafffa, Bb R AR
UIRTE =3 S R g e YL R i R A
T ok 4 8 AL RO, BRI AL XUES, B A 7K R
25.0~29.0 ‘C&AMF T A7k .

3 itig

31 BO&NERFETHHE

P S R0 B A £ 28 BB A R AR F LR
HAZ T i -FE AR -PE B (HPG i) R PA 45 PR 25 1Y
e[, Heob 2 M TR R A Al KR B R %
S B o 3, A7 B e 22 0T AR IR, T
AR T T, Do GST K45 AHE0
AR R B WAk, TiE 2 AOKIEMEE
8.0 ‘CLLFH}, &L GSI Joip EH K, [HERE PN 1T
Fisf A DR 41 M o A0 S 33, 150 PH ks 11 £ B
HBIWHAT . X —HETE KO RGT (Micropterus
salmoides) " WA A& L, & [E b 7g &8 X A K H
G G S rP TTTRS) A D) 240 Jf 7 /K LR 22 13.9 “CHY
AIFE BN K IEMEE 11.0 CHE, MBIEFRGEE
K12 6o B B v TTTHSE A B9 - 240 i 450 o L 328 Y7 8
A AR A BB A0 MBI BT BB 1t A
TSR PR T KR PR — A &
SEE, ML B A Rt — 25

AwtsE, HHMONE GSITE 3. 4 J W&
m, 3FH 4 A GSI Bz g, 2 h T 3
HKBATE, THEJE XL T RIFERR, w5

TN B 7E—F AR TS IR L
ZEe, TR AT DL R 2E 4 S B £ (Branchiostoma
belcher)E"J‘@ﬂ%ﬁﬁi%&;[lg], ZhE I TR
AL B8R U R LA R T L S8 Rt e R T, T
— ], ZEE TR BN S P GSI kAR
i g K PO RS, RIS O M GST 7E 8
A BT R, A GST 7E 8 H A4
A BRI T RE . EINIZ 25 S R PR A S s D
VLI PR L BE AT RN W 8 e R % 1) o

I K5 3 Yk GSTIE(E IR T4 1.2 RIG(H,
FRFNEE 3 YRk 0 s ief ] LAk B56 2 ki £
20 d, W RLHEIESE 7. 8 HRE TS,
IE AL F A b i IX 2 2w iR 0, KR AT
30.0 CLL L, R @& KEXT S O MmN AEF
55 AT B B IR
32 SO&ZEHENTHUNRE

R R RGP B, R ARK
P ME— b FE R BERC Y 7 KPS Y
P ARG v Ak, st AL ) N B BT R R [
e, RILT A BT AR B I I, AR
A A e R g s i PR

TEARNTFIHL X, 0 f0 5 A7 Bl 22 S 12420
(FE7), IR —E M. T8 D00 EH A
AR IR, daxt Ba e, WAt X Rz T
TR BERERER AR BN, 265 B 1 ik . MY
TR SH I IE S . %22 5 54 %
KREY], MR ZR R —E WEUR, 1K
o 1 b X K IR s, T A0 RE PR L, [
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PR, RS TR FAWFF P i45ie
RN, L S ] B3 i 7 i 4 2, R
SRR 43 52 M DX A8 0 11 £ O 2 A e SE 28, SR 30
P v A O R R S g, Rl DA X AR
FH MM o FIAEW LI, ARWTSE A geit

1 £ 200 XoF S BE 3 FIAH NS S50 3% 10 T =B K %
Ih LA B0y, WA ] REJE 52 2 P AN [R) f9 2R
HIRELRE M, AL TKIE, AP 5 H
MWE N T IR0, PR 0 SR . ME
P10 S A5 5873 %t 2 AV R T R AN 5
A E BRI

7 AEMERESO&ZENLER
Tab.7 Comparison on fecundity of hooksnout carp (Opsariichthys bidens) from different sources
) 25 % BE5H T /R AR B 5E )
B {1 /em /e absolute fecundity relative fecundity
source total length body weight — — —
YLl range - average FW/(Hi/g) FL/(ki/cm)
L TH K EPY Tiejia reservoir in Liaoning province 18.5-23.5 136.0-298.0 2282.0-14022.0  8207.0 44.0
1L =38 7K %2 Sandaohe reservoir in Hubei province ~ 9.7-19.2  12.5-95.8  1870.0-20434.0  5608.0 129.0 401.0
1964 2T Wuhan, Hubei province 11.6-13.5 25.8-39.6 4658.0-8098.0 6165.0 187.7 479.8
I~ %4 LT Beijiang in Guangdong province 8.0-14.9 12.0-72.5 1486.0-12026.0  4842.0 207.3 437.3

33 BO&BANIEHEXESH

I8 A T 52 B TR, WS
O3 R PR S EAHTE  W E EA i, iS22RI
VETT JR i) Bt o SR 9% 4138 i T 7 8 &
] 1200 ey by 2 0 5E T I 1 f0 i NP . AR
SR LERY LRI = T3 S8 v, dRcadi fi = 5 36 5 4
ST T % — 8K, MR AT A 86.96%, [HART
FEH I O I B AT, FTRE S RAKE A
Ko ARBFFEIFAR LR AR XS T 11 8 1 477 SOR,
FEFHTE TR AR S, HA B A,
Dy 1t TS A 2E

WA KT LA N T HaE D, 78K
W 2 R TG LB, 8 DL B AT DR E, AR 7 AL
FAR, HAE s iR 9. BEaBpr U2 IR
T EORS OF LA T B, R SR P TR TR 8% 1 [R]
IF 2 i BEAE AR . B 1 A I SR A 2
& T (Tachysurus fulvidraco) BT Wi
8 (Anguilla japonica) P> . A5 1 i el 55 A AEE 340
o fifi 38 B R AR I AL R T D, 1
ERIFARZ RGBT . T 5 1A
AR AL, B P i it s %, F%
55 1 RS RS 728 B R 1 7 X, LA SR i)
] DR AE TT 245 5 1 HOKE 15 77 (RS AR X 11 £
AR EEE L, AR

FHG A 5T ] LA S oK - 1% g 32 T 5 0 52 oK

BRI T T AE 0.0%~0.3 % 14 315 BBl P4
T 1 o1 1 550 10 VIR 52 R R 34 B e 8 T v T 3
T, APRE VS WO B RG 1) RR AR AR SR 3 T
flbfa2. i NaCl #BEHL 0.3%)5, M HEZH
RBWEAG, SENNHBEEE(Cynipus carpio) . J7 1E
RN (Carassius auratus gibelio) . KL (Barbus
capito) POVHI# 1 B BF ST AR R B 4518 — 2K
ol T BE Y ER VA TR I 32 A R T I, AR AT RESE R
R 2 PHOKE T ) ATP B 1S PERIMH, M
K15 IRRARCT . I HAEAHE ST g 2 s e
) NaCl ¥ T LAk B Ak SR BEAIR, DU vk
JE B NaCl % 15 B U0 1353405 Ir 85
34 MIEEESO&PEBRE AT

ACBIF 5 30 o S B T AL DX R A
M A p BaE R A e 4—7 H, 2200 X 2 24K
USRI, REAE 7. 8 H b E KR R, B
TG T AR, BRI TR KR HITE 30 C
DN, SofapyEsaerisgi e s AR 9 A,
1 22 BRI AR S FE e 251120 HAb s IX 1 2 1
T CRCIIRDN e I S I B R RS €SN
FIMERA, HAEMIR SR LRI, 4 Arfs S0
KAETE 90 d MM IESE R, AWt 2k F]
PERCEN, HELRH B RS MR, JFRERT AL A @
iRl

1 fh Ry oAtk B f 28, LR BOE AR,



%5 3 4]

AR Iy 1A B ELR AR A 5 MU N T 250

309

PRSI N 4.83%, HAHIT 1| FLZRANTE

FHA fiE

S M A AR T BB 1

4E 2 WA T SRR B e P M 6% (Siniperca
chuatsi)i 1 4F 3 N T BF8 th A7 4 B, a] 0%t
Gyt Rt K T —AE Z IR T BRI o

AWFFRAERE IR & F 5 AR R 5 L,
TRARGE T H F AR A B 5 PR R ROR,
B SBR[k AR —AE PR IR B0 . U SR,

PHUCAE ™ 1 320 AR S AL R 45 R 7 G i 2% 22 5+,
AR T RAFHRCR

A BE /N 7 e iR 1Y

B, S mefest Bl —4F 3~4 WA T 25, X
X TR st A% eh K AR SC ARk R R 2] HE B
fEH .
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Annual ovary development and large-scale artificial reproduction of
hooksnout carp, Opsariichthys bidens

DENG Xiangl’ 2, Z0OU Congz, SHEN Fanz, QIAO Haofengl, CHEN Yupeil, HU Chenhaol, BIE Hanqingl,
FAN Qixue" 2, SHEN Zhigang'

1. Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture and Rural Affairs; Engineering Research
Center of Green Development for Conventional Aquatic Biological Industry in the Yangtze River Economic Belt,
Ministry of Education; Hubei Provincial Engineering Laboratory for Pond Aquaculture; College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China;

2. Hubei Huang YouYuan Fishery Development Limited Company, Wuhan 430200, China

Abstract: This study investigated the annual changes in ovary development in hooksnout carp and methods to
improve artificial breeding and promote its rapid commercialization. The annual range in the gonadosomatic index
(GSI) in female hooksnout carp in Hubei Province was 1.16%—11.65%. The spawning period was from mid-April
to mid-July, and the average absolute fecundity of the female before spawning was 6165.4 eggs. In autumn, when
the water temperature gradually decreased (September to October), the GSI of the ovaries gradually decreased, and
the ovaries degenerated to phase III and entered hibernation. In February of the following year, GSI of the carp
was relatively low (1.16%—1.65%), and the proportion of phase III oocytes in the ovary increased after a further
decrease in water temperature to <8.0 ‘C in February. In the scaled-up artificial breeding experiment, the
combination of luteinizing releasing hormone (LRH-A2; 5 pg/kg) and human chorionic gonadotropin hCG
(1000 IU/kg) had the best induction effect of 87.0%. A 0.3% NaCl solution was the best fertilization medium, with
an optimal sperm-to-egg ratio of 5.0x10*-1.0x10° : 1, which produced average fertilization and hatching rates of
66.6% and 80.1%, respectively. The induction time was 20.0-26.0 h before May 15, 16.0-17.0 h after May 15,
with accumulated temperature of 400.00-430.00 °‘C-h. The hatching time was 69.0-90.0 h in water of 20.0-
25.0 'C, and 42.5-48.0 h in water >26.0 C, with a hatching accumulated temperature of 1200.00-1300.00 C-h. This
study also successfully conducted second-induced spawning of hooksnout carp broodstock in the same year and
found that the spawning effect of the second breeding was not substantially different from that of the first. This
study achieved scaled-up artificial breeding of hooksnout carp, laying an important foundation for the genetic
improvement and commercialization of hooksnout carp.

Key words: polyunsaturated fatty acids; ovarian development; large-scale induced spawning; sperm density;
hypotonic solution
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