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FEE 201243 A-2014 4 12 AXMKIL FFHETBREN 521 REHAKEYHIHITT 4
WMEHR, BRE T, KEYHMAEEEL Y 1411, B H3S5S A, B L4 ALAFES A
tH EREEF TR AN RE” KR, s RMERAER T 2, RARAEK N
173 mm, (K E % 90.4 g, K3 R BN 0.36%; M f 35 /NP AR A5 o 378, &/ s VR K o 185 mm,
BEH 119.6g, RHAREN 11.30%, FREBEHT, BERE RN 30, HEEEEH LN 27 H
3, SRR R, KEYHE T E IS (F) N 16399-39835(26816+7875) 4/ &, A& A8t %58 7
(Fw) A 162-234(189+23)kr/g, fhK AEXT %58 4 (FL) Wy 877-1659(1231+246) ki /em., 8 1T 3t M R % %

2. NELQGHEURBRALY G & RN EE
KEEye; I AEYF; WRH; TS
XEHE  2095-9869(2016)01-0001-07

ES7 40

hESEE S917.4 SCEkERIAD A

BB G L R E AT, L B i AR A
T2 3 B0 BRI A AR UE Y Fh B AT i AR L
TR WM ERN, MG 5 H B R % )
AHOG , 0K R IAE BETE I R] | SE5E Hb 2R B0 B
STBCAE T o A [F) 2 R B0 B0 R e AN
[A], GnWSERTTAE LT S (Salvelinus malma) . 2085 ff1
(Brachymystax lenok) 1 H ¥ % 1 (Hucho taimen)%
B b p A EE Ty AR R, H = 3500 R B AR B4 R
K& LA B BB B ] %) 55 458 55 7 T A7 AE W Bk 2 1) R A4,
2001). HCIE —PpFpmmn e, G SN L 23 DAl Sl 2R
BRI A U o SREIAE Q01D RIS , B WS B K I 4
FEFHE, KWHTER ffi(Neosalanx taihuensis) 5 s} 0] 12
ek, ZEE 1RGN, AN RN, AT, a2k
ZHHAEY R RRE S MR B UM OC . it , e

AHNK, KENHET LR L LR,

SR R T AH R 4 ) B A ) 2E B R 6 T R i
WA R EHERRE, A 7 LA R a2k
BEUR, SIS RIAE Y AT RS AN R R AT R L
£ #E ) ) (Rhinogobio ventralis) % J& #4 £ H
(Cypriniforme) , ##F}(Cyprinidae) . #V F}(Gobioninae),
e, £FTF, BRRITEFREA s, BA8S
A RIE SRIEE = A, 1997; iR, 1990).
ARk, KBTI KR T AR M B A B 4
SRR, VLT A S W) Y BE R 2R R R, iR T
JEEI Yo, A BRI AR FHAC B8 W) g 5 42
RS2 HAr, B NS E XK S W) i T 55 3
SRR | G L PR AR DL R R R e A
T (OB HEE S, 2005; 7 =SS, 2010; #R7E&5E, 2009),
A I FE W2 B ORMI A e 2 o AR SO
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1 #REREZE
1.1 MESRRERSHARLE

2012 4F 3 H-20144F 12 A, e R BHFE=EITE
% H RAEW HE KBV ke A S 521 B2, I FZEHEY
0 S A S = Ry = 1 1 O 1 T T
WM 15-20 m, /KK 12.6-24.9°C, RAM LB 4R #
K 1.1-2.5 m/s. BN RS fAREAR K (SL, mm).,
KEW, g). 5cE Wy, ). HIEEW, g). WIE
H(Wy, @A RIERREW, o) FHMAEYF1ahs, &
Je A B SREOE FR S BT 10%48 78 S AR [
FE, DT SREE5E .

1.2 KB ERNE

1.2.1 AAFHTH HRAE 1.1 0072 i 2 W2 H5 b
TR G Wtk R AR K (GSD) . AT E 5 % (K) AT
BEC(HST, THEAKXWT
GSI = Wg/Wx x 100%
K = Wy/SL? x 10°
HSI = Wy/ Wy % 100%
1.2.2 BRI FHET R 3 P AR A 00 2 531) 4 € W)
B, TR AR T B 2R iy g 2 1] 2-3
A 855 Fr LSS 7 S 10 () AR
123 HBREAFHHREHRN SN E g
(2002)1 5, W EEW BT AR A T 43R 6 I
VEHUHE R & 5 TV I MEfa 12 B2, 20 5 59 B P S5 AT
O RBAS 1 g, GaibungceE, IRE R A4
XT BB T3 (F) AR AT B FE T (F ) RV A AH X 258
(Fw), THHEAKXWTF
F=1giRgsE <P
F; = F/SL (ki/mm)
Fw = FIWy (ki/g)
1.24 % FN 4= £ A BEHLVERL 2 4> TV ]
O ELHEAT IR S0 A SR T, LUK EL BT (OLYMPUS)
BX51 5B LA I 2 BR AR ORS i 22 0.01 mm), &4
DI S0 5 10 5P 500 7 LA o AR FE BRI AR A/ NIRRT X
(6] (4 B2 A 8], TRl 5 GST JRIAEZS Ak i £k 25 4 64T
ST, T D G iy B A 2 R DRSS

1.3 HiE4bE
S0 B DA T Y 45 1E 22 (Mean+SD), iz

Statistica 6.0 }% Excel 2007 3440 FR AN Hr 85 d, LA
P<0.05 1E R 22 5% WK

2 #HR
2.1 EIHEAE

TEAR A AT, MELLAAME b X 31K 658 W ety e
AR TEBFERY, IR T I R AR T M
MESE AR A HE £ AN BRI, R SRR A ]
W, AEFEALIBE , O M AL, W) s A
A3, 8RR KA AN <ER AR, AR AN
LA, E T gy — R LR K

2.2

AR A K EEWBaRE A 521 J2, o, B
305 &, Mifn 216 &, MEMELLEIH 1.41 2 1, @it
XA R 20 K BE W sy o AR TR I 9E 0B R PR, B
K H 161-190 mm. 221-250 mm ¥ 2 WA L 54250
1 140, 45 i i B 3 2 2 T iflfa, Horpr
ek 250 mm LU AR Uil , GAF] 2.67 ¢ 15 1Ak
KR 191-220 mm Uk Z , BEMELLBI R 2.32 0 158 1),

F1 FAREREKEAKEHELLHTH

Tab.1 The sex ratio of R. ventralis in different size groups

k41 & Number il Percentage(%)
Size  EAEA Mifn  MEfn BAEA M e
group(mm) Total Female Male Total Female Male
101-130 53 34 19 10.17 6.53 3.65
131-160 91 56 35 17.47 10.75 6.72
161-190 219 112 107  42.03 21.50 20.54
191-220 93 65 28 17.85 12.48 5.37
221-250 54 30 24 10.36 576  4.61
>250 11 8 3 2.11 1.54  0.58
B3t Totel 521 305 216 100 58.50 41.50

Mk 2 TTRATH, 7E L AEH, K BEVI B H b
TR R A A, RO B R 0
(4.5 J1)8b, FIRET OB BRI 2 T R
P, Fob, 2 AR AR, PR OIS 0.6 ¢ 1.
4-5 F IR BRI TEG , M TF I KRS, 3
B RN, 4 A MERELE G 212 1 15 5 Mg
ARSER, BERELLOISAS) 2.10 1 MiAESHUR 0 6 A
W f R D, W DI 086 01, 7 AE
AR 3 5], KSR B B AP 1 B A T
1

2.3 EBEBEAR
T 1t BB T A R A AT R PR 3),
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Tab.2 The sex ratio of R. ventralis in different months

i Number B 4Y Lt Percentage(%)

\

A T A T
Total Female Male Total Female Male

1 6 3 3 1.15 0.58 0.58
2 8 3 5 1.54 0.58 0.96
3 33 15 18 6.33 2.88 3.45
4 81 55 26  15.55 10.56  4.99
5 230 158 72 44.15 3033 13.82
6 52 24 28 9.98 4.61 5.37
7 25 10 15 480 192 2.88
8 13 5 8 2.50 096 1.54
9 17 8 9 326 1.54 1.73
10 17 7 10 326  1.34  1.92
11 24 10 14 4.61 1.92  2.69
12 15 7 8 2.88 1.34 1.54
BT Totel 521 305 216 100 58.5 415

KEEWBtE IR & Bk E) IV R RN R,
AR NFER R 3T, HEPE SRS /MERS S 278,
WEPEA A B /IMAR 185 mm, TN 119.6 g, B
RN 11.30%; HErER/NMRERK S 173 mm, (K&
9904 g, WENEEHN 0.36%, TERIRIEBBAE T,
WEME (n=38)F- IR K (192+5) mm, 1A Ky (121.7+
23.1) g; HEMEG=21)FHAEK H(181£5) mm, K N
(102.1£22.6) g, MEMEANARK/INTC B2 57 .
FERAEWIE SR, BEPER SR ALl 371,
P CEE MR 51.4%, HROR 4708 F SR 5 I
RS LA 270 A 371, 4350 o e F 1 35.6% A1l
44.1% £ IR AR S A YE R 185-331 mm,
KR 79.4-459.8 g; MR SIS 173-290 mm,

RN 84.4-280.9 g,
24 MRARBMMEBRETHEAETL

S/ R N Ry g R B PN S I BN
1 AfLUE Y, ME-F- 2 e R B 0.78%-18.22%,
JAFENAE 2-5 A HI—AEE, 2 A CFEKIER
13.7CY NP EE R hBr B, A JEH 11 P §1%
W) I I3, PR AR BN (4.16+2.50)%. 3 HH)
Frie T M fa LGRS, 3 H A D TV,
VI, PERUA R RS 2 H B R (P<0.05), ik
#(8.39+3.01)%; 4-5 H M ZHHREEM, DNE EZH IV
MV, 4 ACEREKIR N 15.8°C)00 AR EkF]
4F B H i W (P<0.05), M9(18.22+2.09)%., 5 H (CF
KRR 21.0°C)BEE T3 E = OpiGE shah R, VI o0
HILHIRBT S . 2 INTE SR, 5 ] DS K
ARBOFH T, 5 4 AMELAE 8325 (P<0.05).
6 A CEEIKIRN 22.5°C)LAVIION 88 3, Z9F54E 30 d,
7 H KRR 243 C)EEF 1 HCFEKIE R 12.67C)
IR E B RLAF W, A= E IR, s Rk
A F AR (P>0.05), 4R KE, — BT
(0.78+0.22)%—(1.27+0.28)% 2 [i] , g W) 11 1 b
B4 AN ECA RN 0.01%-0.44%,
8 AR T P A, (I 2 179 A8 B 44 5 £ i
AR—F, 75 4 AW SR BGR B R AFIEE, N
(0.44+0.12)%.

2.5 BiEEIEH

TE— 4 N g 1) ity =F 36 1 48 A0 (K) R B B Y
JEAEH sl , srArss R s, AR Ea#E S KR AR
FAFAE— R T . R A /K I 1R (12.6-13.7°C),
R E D, TR AR ERMKE, N

x3 KEBEVHEERESERAGKIGCESH
Tab.3 The standard lengths and total weights of R.ventralis in different age groups

FER Sex AR BEAEL #& K Standard length(mm) PR Total weight(g)
Age Number % & Range SEHR K Average SL IEJ¥ Range TR Average weight

i £f Female 3" 38 185-198 19245 79.4-160.3 121.7+23.1
4" 19 200-218 210+6 110.2-216.6 155.9+£31.0
5" 10 205-289 232421 159.4-268.3 216.7+41.5
6" 7 247-331 286+37 158.5-456.8 322.8+106.4

£ Male 2" 21 173-189 181+£5 84.4-160.9 102.1£22.6
3" 26 184-199 190+4 95.2-180.2 120.8+£19.5
4" 7 195-211 204+6 115.6-184.9 158.2+28.9
5" 3 220-264 243422 163.4-199.9 178.7+18.9
6" 2 284-290 280+4 221.1-280.9 256.9+34.1
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Fig.1 Monthly changes in the gonadosomatic
index of R. ventralis
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Fig.2 Monthly changes in the fulton’s condition
factor of R. ventralis

(1.28+0.08)—(1.36+0.10); 4 A/KIEZEL LF, Mk
B g iasse, FE Rtz T, 10 55
R EKTE, H(1.95£0.31); #EA 11 H, Kk
£ 183°C, FEIEBWIFHRIEZ TR,

2.6 BFAEISEL

L3 FTLUE ), RSS20 JE 1 N K 6 W) feig
JFREFE L (HSD 5 W &R B (GSDF A s 1 A8 1k
oo 2 AR AEIES, UISEALT T3 1 I 3
KAEKW, HSI PGSR TR, 550(1.8120.15); 3 H

HSI B 2(1.25+1.03), AEERAVE; #EAZHEMNE,
HSI IR F T, 9 AR 4RI (E , 4(3.56+0.65).
10 H, BB /KIRZEA AT, HSIITIAZE1E T, HiE
R4 F 58 = 7K

2.7 %HEA

FEEFE BT T 12 R At AT S8 i
FE NI HIARGE 25 A o | K BB Wy g2 %o B8 T3 (F)
16399-39835 Ki/F2 , “F-¥IME M(26816+£7875) i/ 2 ; AT
AEXSTEFE T1(Fw)h 162-234 Ki/g, “FIER(189+23)ki/g;
PR AT 258 1 (FL) A 877-1659 Ki/em, SEX M (1231+
246)Fi/cm o BRI R A 4 Xt AR T B0HE R £ eR AL
HEATILA AT, IFIE ARG TR . SR R,
Y Xt Eh 1 SRR R ZWAOCR (F 4):
F=-265.2SL%+ 14953SL—170415 (R>=0.8525, n = 12)

Y 0 BhE ) SR E B XHOCR

F =26583In(W) — 107966 (R*= 0.9466, n=12)

45 -
4.0
3.54

L
3.0
2.5
2.0

PR 5 HSIY%

1.5
1.0
0.5
0.0

I 2 3 4 5 6 7 8 9 10 11 12
H Month
B3 KEEW BT LTS S0R ARk

Fig.3 Annual changes in the hepatosomatic
index of R. ventralis

2.8 FEERKE

5 Won T i TV BRI (AR TV IR DS
(B) 1 BEEEAI M BR AR A A AR 1 Dl o B4R I R 43 BT e B
K AEW RV 150 SO AR AT A | AW, 2 B TRy
Hidr, 1V o S ORI (E X [N 1.0-1.5 mm, &

x4 KEVHSFRALENER
Tab.4 The fecundity of R. ventralis in different age groups

AEESYL REASHL A% BIH T F (kL) AN EHE ) F, (hi/g) R AN 5 S Fy (Ri/em)
Age Number ¥ Range  J{H Average F %% Range IJ{H Average F,, W&/ Range IJ{H Average F|
3" 3 16399-18755 26816+7875 162—-188 175+13 877-992 937458
4* 6 23250-35340 26484+4594 179-234 208+26 1134-1659 12574202
5" 3 33015-39835 367713462 170-186 178+8 1378-1581 1471£102
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Fig.5 The distribution of egg diameters in ovaries at the middle (A) and final (B) maturity stage

SFRENELY 80.5%, EE K 4 AR IR, DB
RETFHAFR R, IRARHCES 4 A0 i 5 0 K, g
244 (1.2940.25) mm; TV K B 5L BRI X 1]
1.4-1.6 mm, (§2FEREY 55.9%, FEHN 4 BIAHR
BIONRL, B S OR O R UUR , DA b Bk — 2P K
IR T34 (1.4540.25) mm. HR4RE A B W) B 4% 53 A
FROE PR IR & B AR A, v LA H A [R5 7= g 2k
At

3 g
31 EREEHEFERE

i A LA 3 s g A v, P R & B R
FEANN 32 3 N 78 A2 BRI (A0 PE s ) I 1, TRl
2 BN FRIREE N F (UK IR . KR . RIS FE
K482 (i K4, 1996; {4245, 2006; Lashari
et al, 2007). ASHFFE I i X 6 97 fef e il 50 22 B5ORN T
RARBUR AR LA L TV IV 30100 5 B A L R
T L A 25 AL R AE 00 W I A A A, K g )

i A 3-5 A EhERMIh 4 A FA)E S A LA,
1 28 B G S 1) 3 5 A B K IR AFAE 3 0 I Y D%
Z, IR A A A A 25 | R 10 2 B A A B G R AR T
TP R, DT o 2 1 i 2 7 R B ) B
[i](Duarte et al, 2001; Hoar et al, 1983), 7K fd%
QOINBFFR LI, 7Kl 2 7 2 B0 . i o i
(Lophius litulon)y= R [R]AS[R] 9 2 BL 52 K 2R, ASAIF
FERMY, K EEW) il i3 77 ORI B2 R 16.5-18.3°C 5 TMi7K
BERBE WIS R R, 4 A YT KK i 15.8 Cils T+
£ 21.0C, SCHAUKAGFEHI M, R T
X PRI 25 A 1 AR AU AR R F 2245 IR L AL, [H)
it i AR JEE 1 DR IE T A £ 00 A 1 I %) B0 23 K
(Wootton, 1990), P, 3 Ff ZEFE A (1] 1 558 7K Ik 1Y)
TEFA A 8 W By G SR B AR B . DRk, TR R A
AR, 12 AITAOKIREAR, 5 B AR £ i ) R
IR IXERAS o PRI, FEIZ IR 8] BE PN SR AR 1A REAS B30 A B
FEA R Hi DT ELERTIX 60 d P EH AR W) A ST
(At Fe ] MR A B 05 ) P A — o R 52
I, S5 2t 9 o R R 1 — 25 X 4 5 L iR i
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) BE B BEACR AL TAE, DA FE 5638 AH 58 o
FRYEAF BE A P 7= B9 A3 A [R] , ] A7 S 7= B
KA R e alml A . it st AE R 2 3 R
(BRAEFRAE, 2013), ZEAAWFSE GSI FR4EARfLFnEpi
AR, RIS EE A PERRAE LY R 45 R, A
e K AEEWtE T o8 A R A5 R IR HAKYE K 6
W) kS S5 RN B S R R A R AR ANAE 4.5 AR 1
ANUEME ; TV ISR P8 B4R S A A X 4R L AN FE
1.40-1.60 mm Ju[EINA 1 B H G ; 1 P
Him) IV Bt R ep, BRI R B SRR R .
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UEIL LA S g 3 AR B RE A, 3ok 4 B RE 40 7R AR
AEPE N A B v RE . R, X ik —25
PEiiE T K BE W i — U ] 25 7= DR R A fa 2k

ERREETERFERERREN

1 28 1 PR R R B S DL B 2 B IR ) 0 A AR
[ BE 5 AP T8 AL e R A A B PE B O i A, R T
B Wy B fig 1 23 BC 4972 4k (Ghosh er al, 2009), HFAEH:
SURTERABURWIE K, BEBRBE AL 2
MIE R . ARSI T, FAEEE S
1Y BT A IO O AR 1 D, SR DR Mk R R
HE LR (R AR, 2009; 251145, 2009), [N 4&h
EEWITIR N, 025 GSI 5 HST i & A8 b A7 e 25 1)
) 5% % (Duarte et al, 2001), RIZE(2002)0F58 % L,
BR VLIRS P 8 £ (Silurus  asotus)W) GSI Fl HSI 2 |1]
TEFERN 2 35 1 B A 96 26 R (P<0.05, 7=—0.883), FEAR
WPl R IR, K EE W)t — 3% 2 (A AE AR X AR B2 i 72
feitash, 2 HRITFRAKRIFG BT, K g mon i
TRUG T I1 8w 100 50, B B BRRE A0 i 5 5= 9
oK AR E B, HST SR TR, i85
(1.81+0.15); 3 H HSI B A RANME ; A EFH
J& , BREEANME SRR BEARTE AL, PR UE A R
PR K F A B AR B, R HST T i 2848 1
Tk, 9 AAF A (., 10 A B 84E 1 7 HSI Y2
GEN% T R, A3 B LR R AT R R 22 B KR Dk BN 1 5
M, 10 AKIRIFR T RE, A SRR ARL = 30 B2 AT,
B Bk T s

3.3 BFAKEEM M B T IRR AP

BH M E AR R, KW 48 %5 55 1
16399-39835 K/, V¥ 26816 Ki/FE, HiLLoRHR 6
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The Reproductive Biology of Rhinogobio ventralis
in the Main Stream of the Yangtze River

QU Huantao, GUO Wentao", YANG Yuanjin, LIU Yong, GUAN Min,

LI Sha, LIU Xuetao, HU Meihong
(China Yangtze Three Gorges Group Company of the Chinese Sturgeon, Yichang 443100)

Abstract Rhinogobio ventralis is an endemic fish species in the upper stream of the Yangtze River
that has high commercial values. However, a series of hydroelectricity projects dramatically changed the
aqua environment and damaged the habitat of this species. In order for the protection of R. ventralis
resource, we conducted the reproductive biology research on 521 R. ventralis collected in the upper
Yangtze River (Yinbin section) from March 2012 to December 2014. The overall sex ratio of female to
male was 1.41:1. Females outnumbered males except for the groups in which the fish body lengths were
in the ranges of 161-190 mm and 221-250 mm. The monthly average gonadosomatic index of females
varied between 0.78% and 18.22%. A GSI peak value appeared in April, and the ovary stage was IV or V
from April to May. The hepatosomatic index (HS/) also changed over the development of gonad, which
indicated that liver might play an important role in the maturity of R. ventralis. Analysis on the monthly
gonadosomatic index (GSI) and the percentage of females at different gonadal stages revealed that the
breeding season for R. ventralis was from March to May, and the optimal time window was from the
beginning of April to the beginning of May. During the breeding season the nuptial organs was a
prominent sexual characteristic. The mature age of males started at 2-year old, and the minimum size of a
mature male was 173 mm in length and 90.4 g in weight. The females became sexually mature at 2-year
old, and their minimum size was 185 mm in length and 119.6 g in weight. The predominant age groups
were 3 years for females, and 2 years and 3 years for males. The absolute fecundity of R. ventralis was
16399-39835 (26816+7875). The relative fecundity to the body weight was 162-234 (189423), and it was
877-1659 (1231£246) in terms of the body length. The egg diameters of R. ventralis exhibited a unimodal
distribution pattern. In conclusion, our study suggested that the reproduction of R. ventralis could be
one-time spawning.
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