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FHE: 2014 3 1% 2016 F 9 AAEKILH T E BTLBILEESE (Hypophthalmichthys molitrix) FEA
433 J&, HHTEGAEDETI . LB B A 5 A T2 8 A R, BL6~7 I Rmr=
W. BIHHBHAMAK 310 ~ 927 mm, fKE 600 ~ 17 090 g, 13 ~7 #3L 5 MEMAHEMR, 3 BRAYE
A, BN 452%. MEREPELGA 143 01, MERERRORI A -RE S RIFAE B E X
5 (0.01 <P <0.05). K Logistic 77 & HE S H A R B MEEAMAA Ky 482.3 mm, R HE 2 2 206.7 g;
WA BAMENE SR K Y 484.0 mm, 1A 1677.5 g. P42 (1.01£0.12) mm, K/NpAG IR,
RHALFER R S, KT B ) (477 662 £9 631) K, AHXTEFE A (93.38 £5.92) Hi/g, 4wt EH
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Reproductive Biology of Hypophthalmichthys molitrix in the Yichang
of the Yangtze River
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Abstract: In order to study reproductive characteristics of Hypophthalmichthys molitrix, 433 samples were

collected at the Yichang section in the Yangtze River during March 2014 to September 2016. The data for
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standard length, body weight, net body weight and gonad weight of each specimen, and eggs’ diameter of 10
females in IV stage were measured. Egg diameters were measured with the Image-Pro Plus 6.0 software. The
gonads' stage was divided into six stages according to the method of YIN Ming-Cheng (1995). Statistic
analysis of all data were taken by Microsoft excel 2007 and SPSS 16.0. The results proved that females
spawned from May to August, peaked in June and July. The age of reproductive group consisted of 3, 4, 5, 6
and 7 years, while those at 3 years were consisted a highest percentage. The sex-ratio of females to males was
1.43 1 1 (¥% P<0.01). A significant differences were found between males and females by the body length to
body weight equation (0.01 < P <0.05, Fig. 2). The Logistic equation was used to calculate the characteristics
of the first maturity and found out the minimum size of mature female was 482.3 mm in length and 2 206.7 g
in weight, while that of mature male was 484.0 mm in length and 1 677.5 g in weight (Fig. 3). The average
egg-diameter in ovary at stage [V was from 0.57 to 1.332 mm (average 1.01 + 0.12 mm) and the distribution
of eggs diameter showed a one peak curve (Fig. 6). H. molitrix belonged to total spawners based on the
gonadosomatic index curve (Fig. 5) and the distribution of the diameter of mature eggs. The absolute
fecundity ranged from 102 351 to 767 200 eggs (average 477 662 £ 9 631 eggs) and the relative fecundity per
gram ranged from 44.89 to 139.75 eggs (average 93.38 + 5.92 eggs). The absolute fecundity was power
correlated to body length and body weight (Fig. 4). Contrary to the reproductive population of fish in other
section of Yangtze River, the average egg-diameter of H. molitrix was relatively smaller, but the fecundity
was relatively higher.

Key words: Hypophthalmichthys molitrix; Reproduction biology; Fecundity; Breeding season; The Yichang
of the Yangtze River
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H (Cypriniformes) %} (Cyprinidae) fiV.F}
(Hypophthalmichthyinae ) i )&, 1&FREET-.

%, 5% M (Ctenopharyngodon idellus)

H A ( Mylopharyngodon piceus ) Fl fiff
(Aristichthys nobilis) FERRNFRER) “ PR K
7 REESE 1990) o ff— B R ERIER
FAMEE GM, BAAKSR. SREAES
RIS R, FEKP FRAE T A A (RIS
19900 o [FIIF, SRl AT LR
EAEBRGEH YT, HRIESZKES
ARG REIRDU 2R AL (X455 2004,

Duan et al. 2009) .

20 42 60 AL E & B UU KK M AE LY
PEURE 80 4K (TR EK 7%) » 2
B FERHRKILE KKy (510 8%
1988a) o ZVLEBOKFIHKLL M RIZAT AL 1
JRA RS, AR R 5

BAE TR, HAEDU RS A R A 0] L 2 2%
TR (Fth 20160 o PEORZIAE (XIEFE
2004) KRIL, GERFEIIIZHEL A S 20 e
60 FARFEAAMA, (H7IRE 2 T FF 94.3%, BF
Vs H A 1964 RE TN 5 PR K AR
SR 13.5%, TFER—EABIT 3%, RIF
B RA#10.3%, 2001 AL &5 2.4% T 2016).
WAk, BHHBERMA/NELAL . RIS A S
PR ™ E (5% 1988b) - H
i, XWEERHAZRTRESY (KEFS
2014) . R 54K (Kamilov 2014) . A
WAL4EF) (Wang et al. 2003, T4 2016) . F
HIAIE s GBRIESE 2013) S50, Bz B9
PREF A RGN IT, W T B I
SRR . ARSCUAKTLE B B i
FATH, M. FERER . TR EA
e BEHE A= PSR B S A U SRR AT I AL
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S SIS 1 BB A D AL AR
T T B (7 2 BT SRR 22
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1 MRSk

1.1 BEARRESWE

2014 4F 3 A% 2016 49 H, Eila# R
DU ST e D A 47 4 7 TOR AR 433 SR bR A
TEREERA THHATH A AEY N E, HRINE
K CRSFE 1 mm) , BW3200S HL T KPR E
hE FEE0.1g o BN o7 515682 (a5
X IRAN 3 ~ 4 AT 15, H 4% NaOH A2 5
B R, TEMRIE N AR . R SRR
HEYEMRE, SR E (RBRIERENTE AT
hE) o WERRE SIS (1995
1.2 R T:
121 #IKERBEK., hE KEHIVIEL
DL A A CBRAEFR 1995) 5 BL 50%
AN IR B 1 T BRI KATE Sy 12z R R 1
BAA K (Tafur etal. 2001) , BIop5HErME, Aedd:
FREARECFLEAAEL L 20 mm 4 (] 2
174511, H Logistic 77#2 Py = 100/[1 + €@+ b ]
PAA, PR | i R BRI M LA Loy, =
-alb, N, PN i HURBAME AL FEA
RIARRH R, LioNes i AR KA TE (mm)
a Fl b NHEE WIRME SRR ERE ALK (D)
SkE (W) SRR W = LM, Hrpeo d
NEHL
1.2.2 %EE @EHEREE N EEE LGS
e e B o AR I Los =(Wy/Wo) - 100%.
Hodr, Wy NYERRE (@), W, NAERTSTHRE (g),
123 B ANEHET) F ORD A in
HOPRE S E (g IR, X EHE
Fo Chilg) =F/w, WHEMHRIKAE (g .
1.2.4 FEEERA &P 10 BEHRAE RV
MEf NS, 5% AR /R S AREE 24 h )5,
BEALBREL —E RAIUPRL (2T 100 ki) 7EARE]
B FMZZIf4AE, Image-Pro Plus 6.0 #A4-M &
SRR B4R CRETRE) 0.1 mm) , VESR A 1A (B

FR 1995) , LLORAR S AT ARERE ) 8 = O AL
1.3 BB 506

FIH SPSS 16.0 A& da 34T A K G it- 53t
AR, [F—FERH MR AR AR AR EF
BB Z R TSR, MR 260 &R
T ZE 08T (ANCOVA) HKEHE, R o2
FE 56 R J T A1 LU RS 10 1

2 GR5H

HOREEME 433 B, R AN 1R E 778
ALY MERE R ANA 342 B, Ho, MEfA 189 2,
Hith 153 B, W MEREKTEES 150 ~
950 mm, “FHIEK N 560 mm, fEHEAAKES
£ 350 ~ 550 mm, GAEAE (342 ) (1) 54.1%:
PERETEEA 76 ~ 10 090 g, TR E N 2 267 g,
RIAVRELEFLE 1000 ~3 000 g, (5FEA (342
D) 155.6% (E 1) .

2.1 EFEBHARHE

2.1.1 FRAMMGEEKSHE BB
KB BV, EAME, 3t 73 B, AK 310
~927 mm, 1A 600~17090¢g (F 1), Hrh,
MEfR 43 2, HEf 30 B, MERELLSN 1.43 11 (2,
P<001). H13. 4. 5. 6. 7# 5 MERHMW
B, BEr BB 45.2%. 21.9%.
17.8%- 9.6%F1 5.5%. 5AEHS 2 A MEREZ 5],
A FMAE A B E 7 (0.01 <P<0.05) .
2.1.2 AEKEE  MERERAR S B ER K- E
ek, WEHZERRERR (K 2, [HIH
JiRE, WEME W= 0.00002 L2973 (R2=0.9247, n
=189) , HEME W=0.00003 L2905° (R2=0.953 1,
n=153) o VMEREREAR A2 0 RAAT I T 25
1 (ANCOVA) , MErEEIARHA AL 8% %=
5 (F=5.84, P<0.05) .

2.1.3  YIRVERREAMA . A AR
) Logistic HIZ5roy, MEME P = 100/[1 +
¢(26.8988 - 0.0558LD)] (R2 = 0.988 4) , HEVE P = 100/[1
+ e(27,1477—0.0585Li)] (R2 — 0997 5) (l‘é‘] 3) . ME
PEWIRME AR K Lsoy, = 481.9 mm, HREGFAK
A H R R AHEE A AR E N 2 206.7 g5 HEER)
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Fig.1 The body length and the body weight of Hypophthalmichthys molitrix

in the Yichang of the Yangtze River (n = 342)
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Table 1 The body length and body weight in different ages of reproductive group of Hypophthalmichthys molitrix

A+ Body length (mm) {AE Body weight (g)
MR ER MK . :
Sex Age Number Tt FEE + bz Fee TIME + bz
Range Mean + SD Range Mean + SD
3 20 450 - 541 492.85 +32.46 1100 - 2 500 1997.50 +435.13
4 8 545 - 666 624.25 £ 50.45 2705 -7550 5156.88 =1 550.47
i 5 600 - 702 653.60 + 45.59 3200 - 8 800 5741.00 +2 691.31
Female
6 6 630 - 823 710.50 + 64.37 4600 - 15090 7590.00 + 3 889.27
7 4 695 - 927 811.25+72.93 4524 - 17 090 10993.75 +£4 065.77
3 13 310 - 540 418.23 +£82.24 600 -2 700 1334.48 +776.59
i 4 8 522 - 600 556.50 +26.31 2200 - 4300 3037.50 = 630.62
Male 5 8 570 - 650 605.00 + 28.78 3350 - 6500 4231.25+1049.47
6 1 694 5500 5500

N RIAEK Lsor, = 464.0 mm, SFNAKE N
1677.5 g

214 EHS 43 RMREEE ), g
XFEGE 119 102 351 ~ 767 200 i, P15 (477 662 +
9631) K. FHXTEIEITH 44.89 ~ 139.75 Kig, ¥

¥) (9338 £ 5.92) hi/g. Lt EHE JIEAK .
PREE B InTEn (B 4), BRI, 4
WER S (F) 5K (L) BFIM<EENF =
1551.8 L - 548604 (R*=0.8809, P<0.01); #&
YE ST (F) SRE (W) AHKETTREN F =
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Fig.2 Relationships between body length and body weight of Hypophthalmichthys molitrix
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Fig. 3 Body length at first maturity of Hypophthalmichthys molitrix

67.252 W+ 81103 (R2=0.9101, P<0.01),
22 RARH

SE TR A R B R AR 28 (B 5D
BEARML, #AHF—ANIEE. SREMN 3 A
RE, WARKEZ LT, T8 0.51%, bP
HmiA B 4 2 5 H s R EM
B, B0 5 A T RGE ) IV L, PR R
BT 5.41%; 6 A NEEFEALTIVIH, &
FeEF P RA RS R EE, FYMEET
16.71%; 7 A0 VB R B A T8 m K

A5 6 AWt AR TR, O T IV
B, RARECFIMETTIL 13.61%; 8% 9 A
W RS R BOT IR T B, 77 TR IR AR B
8 AW Ko AME A CR=IES), B R
N 6.63%, 9 HHopsim i, M ERE
BN 2.18%, A HA (M BIRLE A s, 5P 5L
ZWEES; 10 H USRI AL R, EiRk
G20 H ME R R RO R AL T e R K
F, N 0.07% ~ 0.32%.

2.3 BiRRSrAR
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Fig. 4 The relationship between fecundity and body length (a), body weight (b) for Hypophthalmichthys molitrix

in the Yichang of the Yangtze River
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Fig. 6 The distribution of egg-diameter in ovary at

stage IV of Hypophthalmichthys molitrix

PR (CHERRE B ZEIVI AL L) AME 42, 6
AU 45 B, 7 ARk 23
BB, 1M 8 HUMCRER 1 RS A, Eid
PERCAMAR) B GEt,  HEWT B B VT B fi
FAFER 6 ~7 H, 5 1R R EBUR 4 A
B (E 5 ME. Kk RIS AN, B AL
B B s S H PR AR 8 H 1A, &
WA 6 ~ 7 H  AHIFFUEE T 5010 357 5P
WG HEIR (BRIMEEZE 1978) , (B5 S &%
(1988b) FIJEFA (19800 L& KT Ft 45 B AT
Ho MENBBP RN 2, HEER
P E AR T SRR T AR B I A K
HFR: KIRIE 18 ‘C LA L, FralikK i FEsi
YERRR T (A 2012) B E VLB P,
SR RIS KRR R TR WIE AT, M T
JEA 1 H AR ST GRS 201D « KEE
KA EREEN, R KRR FE A
FSERAL (RS2 20160 5 HE = GREFAE KR
H BT ) 2 M I o BEAh, B kKRR
IR/ L BRI AR, 2 R I B g
GBS (1]

EPE B R B IA B T J5 SRR %, i
AR M B 7E — DN ERE T AR T AR A
§o Wbk, TVHAGN S B IRAR S0 A AR 5
R YLy Pt = PR AL . DR R e 1
PASAF LR, R PR BRI — B & &
BhE, PSS —R ORISR, SR T
AR IIRIAE RE R AR IR TR 2L

3.2 IR B A A e BT AR AIE L AL

I ETE 52 B B 8 A RS SRR IR SR
SO, SR B AL AR B A R (I
WAZESE 2015) o oA B8 J) nI AR f 20 1 7t
W AMENEE R, IR KNS R & A
Rl S E AR (Mollet et al. 2000) o ASHIF
Hh VTS B (1) P Y 4% B 710 477 662
L, R P A0 3 451 324 KiCHIRAESE 1978),
B RN, BEEINEREE S5
B2 R 357 T ) SR R T3 AR (5110
455 1988b) o HEVLBUKIGE T L, 1HE
AR, O AR AR £ 1 i AR
T BRI (Duan et al. 2009) . {BAE
NKIT A X E E A Gy —, PR
PEUE Ol i B s T R AR G445 2004)
AR T B e ) 2 B T R B FRROR
WA SRR A L) 6 £, HRHHA
VBRI f7 o EUREAS (R PR A fi
FEAFIE (R 2) RBL, KILHE B Bk fa ) 4axt
BRI T MBI CREM 2010 1 &
TRRITEEITE (AR5 2002) , FEZ
P T AN R B Rl b P e 2 R) 1) 22 S 34 A1) o
XM G AR P WAL, LEA
(Acrossocheilus parallens) CERIZE%E 2015) |
FMEEH (Culter alburnus) (ZEEFEE 2017)
It (Gambusia affinis) (2555 2016)
S PRI ETE 185, AN, BETLEUR
BEGIRIEHAEFLE 0.9 ~ 1.1 mm, PR
1.0 mm. HPRIERE/NTEVLE R CRE I
20100 « BAVLHE (RAIRBE 2002) KEHE
LB s id s (BRInEESE 1978)  BhH JIHH
BB, SRR 2RI B s R R
FEXTHCRE EIGR T AR LA, A R0
UE TR S (28 H5E 2017) , 5 Mollet
(2000) HFFL&s—5.
3.3 KILHE B B SRR

YT ERHIRBUR, BOmBIEE. Ry
FRAEEAOE — U FE 284 . AT DA HAT T
AR, IREE S A SRR A R,
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Table 2 Compare of reproductive characteristic from different populations of Hypophthalmichthys molitrix

YT B G

Tt §E4E (mm) . 7RI TE CH 6 B ReE
Population Egg diameter Absolute fecundity Spawning season (Month) Data sources
P £8 (particle) P &
N Y
%JII%\ZL” ' 1.7 714 000 4H§6H FBM 2010
Ganzhou reach of Ganjiang River April to June
S T
L RmLIIR 12 445 593 O HLHET 11 ARES 2002
Suibin reach of Heilongjiang River Early June to mid-July
HELBS LIl
4 CIE)
The record of the Yichang of the 1.6 451324 H EP/_'!E A RIS 1978
. Mid-April to July
Yangtze River
LT 2y By
' KITH BT ' 10 477 662 SHZESH KT
The Yichang of the Yangtze River May to August

WIEE AR i 1, BRI A KR 2 463.6 mm,
IREER 1 677.5 g MBEANAR . RIS IN5E 9F3% (1)
A& SR S PR, 5 3 SI it 5 348 1 3 B
T, VISR RO AR K YT E P o 2508

Z % X W
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