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Fig.1 The locations of the sampling stations
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in Yankou Reservoir
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5 H8 R AKAFRIEK2, H,#EH 28 #,
H S 75.7% s BETE H S B, & SEK 13.5% ;
L H 2 R, BB 5. 4% I B G E &
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Z IR 28 B M SCRR BRI B M R B R 43 O
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BHEMEBRE 4K ARAELSED, L6
(Channa argus) W 6] ( Culter alburnus) | fif; 1
(Silurus asotus ) & X 5% M PN & 14 , 8 (Aristichthys

http: //www. shhydxxb. com



756 B\ W ¥ K ¥ % #H 24 %

nobilis) \MIH 7\ 1 ( Hypomesus olidus ) % VA IE 15 3)
MABWMBARAEEAXEURET A
(Mylopharyngodon piceus ) % LAJEAT A= 41 0 B B9 A
BrEAE AT 16 B, 5 BRI 43. 2% ; B0 f
( Opsariichthys bidens ) . #8 ( Cyprinus carpio ) |
( Carassius auratus) 222 EAIEE 17 #, 5

B 46. 0% ; L Af ( Ctenopharyngodon idellus) .
. f ( Pseudobrama  simoni ) F fiE
( Hypophthalmichthys molitrix ) AR, & &
B 8 1%; EMHEAE 1 F, B Y 4
( Distoechodon tumirostris) 5 S BUH 2. 7% ,

®1 EOKESRAMRESEESNT

Tab.1 Composition of fish species and ecological type analysis in Yankou reservoir

s . . e by il
H order family Rt species ecological type
Hifh Ctenopharyngodon idellus G

4 Mylopharyngodon piceus
L1044 Opsariichthys bidens
FaEHE Zacco platypus

R % Hemiculterlla wui

D [G% Hemiculter bleekeri

%5 Hemiculter leucisculus

L1884 Cultrichthys erythropterus
KM HA Culter alburnus

S A Culter mongolicus mongolicus
& Wy il Distoechodon tumirostris
KAt Rhodeus lighti

EAR et Rhodeus ocellatus
4Bt f; Rhodeus sinensis

% Aristichthys nobilis

fi% Hypophthalmichthys molitrix

A} Cyprinidae
% H Cypriniformes

f# Cyprinus carpio

il Carassius auratus

Lt Pseudobrama simoni

1Lt Abbottina rivularis

L) Pseudogobio vaillanti

S5 BUR#) Squalidus wolterstorffi

Z # Pseudorasbora parva

SEGS Sarcocheilichthys nigripinnis
/M Sarcocheilichthys parvus

44§ Sarcocheilichthys sinensis sinensis

B} Cobitidae

Ve Misgurnus anguillicaudatus
HRAEESK Cobitis sinensis

485 B Symbranchiformes 5 f##} Synbranchidae

Wit Monopterus albus

£} Osmeridae M 3H 2\ . Hypomesus olidus
#:7% H Salmoniformes 1 £ Bl Gobiidae FBE Mt R fa Ctenogobius giurinus
i3} Channidae 54 Channa argus
Wit Pseudobagrus fulvidraco
% Perciformes BYF} Bagridac 1 #0#% Pseudobagrus albomarginatus

P F A Pelteobagrus nitidus
R PUEE Pseudobagrus brevicaudatus

5% B Siluriformes iR} Siluridae

fiti 4 Silurus asotus

T|W Y Y YT OY Y|PIO O 0000 T OO0 NTOoOOoO0UTUNWYTOOOoOOoOOow

P WRYE; 0. Z¢RiE; G FRdk; D BEERMR,

Note; . P Carnivorous ;0. Omnivorous; G. Herbivorous; D. Detritus.
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2.2 BEEYIHERBIRZEE
2.2.1 YR EEREEL

A KA £ & BT E R
2.09 ~6.05, F4EXHH 4.46 £0.56 (F 2a),
MR S Aok B, 72 7 Ay K (F5.05 +
1.05) ,3 A&/ FE3.84 £1.41) , & A H]
EZFABE(P>0.5); N=RI EF,6 1%
FERH, ERFE IR R (P47 5.93 £1.36) ,6#%
REEE/NCEY 2.97 £0.51) , 1# 2#FFE S Y5
FHERYSHAAREREREE (P <0.5),
2.2.2 Shannon-Wiener 22+ ETEEA 1k

& 07K FE £128 Shannon-Wiener 45 4% & +5 %
AL IO M 0. 87 ~ 1. 42, JF4E M 1.11 £0.09
(E2b) . IEFE A RE 787 H ik (R
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%9H September #® 11/ November

YR EEIEH richness index
O = DN W A U O 0 O

1#

2#

3# 4# o#

KL sampling sites
(a)
1.0

FEETEREEE]

BI5IEHE evenness index

BRGNS HEEEIRE

1.20 £0.03) ,3 A#&/N(CFEH 1.00 £0.15),
#HABEERARE (P>0.5); W= RN b
B0 MREERTF, IR REA(FE 1.26 +
0.12) 4#RFE S B/NCEH) 1.01 £0.15) ,1# 24
ARG HAS R REZREE (P <0.5),
2.2.3 ISR

A FUK P £ 20 28 35 5] BE 46 B AR (LY L
0.41~0.92, FA4EFHH0.75 £0.09 (& 2¢),
M E] AR, 7E 3 A K (74 0.85 0.
06) ,5 A/ (FF#)0.65+0.16) , % H {3 ]
ZRAREP>0.5); N REME LF,6 1%
PR 6HRFE UK (F 1 0.84 £0.07) , 14K

FERE/PNCF#0.62 £0.14) B RIFREF B E
(P<0.5),

1.6 831 March w5/ May &7/ July
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=] . it
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&
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=
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o Le
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EEE
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Fig.2 Changes of three biodiversity indexes of fish community in Yankou Reservoir
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X EEMEAER(IRD) LRa%5 I8 T HHFEAE
MRS A YR A R B REF R, B
JZ R T SRR R A A TR VE L o
MIBTTE o A SURRIE 48 BB R/, Bl R #8 2R BE
V&N EZAE, IRT {HRT 500 BRI L HF,

IRT fHAF 100 ~ 500 f)7f 2 g % WA, IRT {E A

T 10 ~ 100 fyFhE K —f A, IRTEAH T 1 ~ 10
Hy b A 3R 2 FIH T A NUKER R A 6
IRT {HAT 10 {7 EEFIWo 4 5% MK 2 7]
.3 Ay KRR 6 Fi, 5 IR HL %
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®2 ANOKERRRHEXBEERZMENS

Tab.2 Important components of fish community in different months in Yankou Reservoir

W] time % species HRLH/% KUkt It/ % SR/ %% IR
welght percentage quantity percentage frequency
YR H. olidus 6.1 33.8 50 1995
{HEGEE H wui 2.3 29.2 50 1575
5 A. nobilis 43.6 1.3 33.3 1495. 17
[& W) D. tumirostri 2.6 11.2 50 690
3 Hy f§% H. molitrix 37.4 1.2 16.7 644. 62
March SEMEEA C. alburnus 2.1 10.3 50 620
SR S. wolterstorffi 0.4 3.4 50 190
S if C. mongolicus mongolicus 1.8 5.4 16.7 120.24
L1144 0. bidens 0.2 1.44 50 82
B ERY R, sinensis 0.8 1.51 33.3 76.923
5 A. nobilis 52 1.5 66. 6 3563. 1
% H wui 1.8 28.3 100 3010
[& Wyl D. tumirostri 3.7 23.5 66. 6 1811.52
5% H. molitrix 32.5 1.6 50 1705
5 A4 BMEEA C. alburnus 2.4 22.4 66. 6 1651. 68
May St C. mongolicus 0.9 3.2 50 205
L1144 0. bidens 0.54 1.24 100 178
IR A H. olidus 0.8 4.5 33.3 176. 49
SR S. wolterstorffi 0.3 3.1 33.3 113.22
it P. fulvidraco 2.1 1.1 33.3 106. 56
f§% H. molitrix 44.5 2.4 100 4690
5 A. nobilis 42.6 1.1 100 4370
% H wui 1.6 30.2 66.7 2121.06
SWEEH C. alburnus 1.4 18.6 100 2000
7 B4 [& Wyl D. tumirostri 2 25.2 50 1360
July FBMitE 40 C. giurinus 0.1 4.9 66.7 333.5
1) C. auratus 2.1 3.1 50 260
HiL 8% P. lbomarginatus 0.3 2.12 50 121
HFith P. fulvidraco 1.2 2 33.3 106. 56
L1344 0. bidens 0.3 1.43 50 86.5
i A. nobilis 54.6 2.7 100 5730
f§% H. molitrix 34.3 1.9 83.3 3015. 46
K% H wui 2.1 30.8 83.3 2740. 57
BMEEA C. alburnus 1.2 18 100 1920
9 A [& Wyl D. tumirostri 2.3 28 50 1515
September  FRSHiHE E A C. giurinus 0.1 3.1 50 160
ST if C. mongolicus 0.3 1.5 50 90
EEEE P. albomarginatus 0.4 2.3 33.3 89.91
P P. fulvidraco 0.4 0.8 66.7 80. 04
HAEEESE R, sinensis 0.1 2 33.3 69.93
[& W) D. tumirostri 4.1 40.1 66. 7 2948. 14
i A. nobilis 43.4 1.7 50 2255
f§% H. molitrix 34.2 1.3 50 1775
K% H wui 0.9 21.1 50 1100
11 A4 BMEEA C. alburnus 0.7 13.9 66. 7 973.82
November  {ilj C. auratus 1.2 4.6 66.7 386. 86
fi# C. carpio 8.4 0.7 33.3 303.03
FBMitE 40 C. giurinus 0.1 4.2 50 215
EEEE P. albomarginatus 0.6 2.4 50 150
Kl C. argus 2.3 0.2 50 125

http: //www. shhydxxb. com



58 JRFEA, 55 WA S T DK R SRR SRR Bt A K AR PR 5 759

W AP 2 b, 20 D R SR i A S5
— A 2 Bl 2 B O A AR s . S A
e FKPEERAREFIA S B, 45 AL MK
o ARG 25 | IR W) i S AR 5 R LA S
i, A0 g 5 B B O f TR A SR )
MEF A, 7 AhEKEARTRERE S
e BRAR S BEMRU T B | B AL R~ 2 R 6 8 [
W s ILFRAE 4 B 235 D BR A T A
A s it — A 1, v S0 M, 9
Hbra KRS A 5 i, 7 RS K
U B A EG 5 T8 80 0 (B 1) 6 5 AL
A 1P, BT T — AR A 4 B, 50
FLE: Bt ARty g, 11 H6ra D
IKEEBIRREFA S B, 35 AL BER TN [H Y
S BB R R B 5 LR S B, 43
B B TR MR T IR A 8 ZRG
T EREIR KB, A AUKEEAR TR Ay 28 AR
Hphab T sh B2 b 2, Ho oL 6 (R R
2 30 ) 5 R 8 A AR SR
2.4 G MEKER
2.4.1 B SEEFRAVARK A BT
EARKEAESES, BEEEH 2 26 i
AL, Horp 3 W E 4 AR T SR EE R
84.9% ,4 W ERZ, 5 49.7% (K 3a),
EEW2 BT A, 3 BRES R
THEF R 93.2% 4 IR R L, 5 47% (B
3b),

601 % Hypophtyalmichthys molitrix

H4H/% percent

208 38 4% 5% 6%

Y] age group

(a)
50 (## Aristichthys nobilis

F4rEL/% percent
Do
[$)]

A% 3 4R 5B eR TR
4L age group
(b)

B3 HRkESE SEERER
Fig.3 Age composition of and H. molitrix
A. nobilis in Yankou Reservoir

AYCRIE R BRI R 29.7 ~65.6 cm,
PR N 36.2 ~50.7 em ([ 4a) ; SR AL
JoEE N 34.2 ~63.2 cm, B K N 47.3 ~50.7
cm( & 4b),

2 60 1 % Hypophtyalmichthys molitrix
$ 50
g 40
& 30
X 20
ﬁ 10
0 |

20.7-36.1 36.2-45.4 45.5-50.7 50.8-56.1 56.2-65.6
{AK4H/cm length group

TF43te/% percent

34.2-38.7 38.8-47.2 47.3-53.5 53.6-55.7 55.8-60.6 60.7-63.2
{&K4/cm length group
(b)

4 EHNOKESE FHERKSHE
Fig.4 Body length distribution of H. molitrix and
A. nobilis in Yankou Reservoir
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HRAE il (18 5a) 8% (18 5b) A AR E,
WA DK PEEE SRR AAE R R IR, AKX
GERAE

BEAY 2R (L, em) —RE (W, kg) KRAN:
W=3.328 x10 *L***(r=0.952)

BRI 2K (L, em) —RE (W, kg) KRKN:
W=1.436 x10 >L*" (r=0.969)

& b {HY =3, RWIE DK 6 A
REARDER, FEEAERKEK, AEE R
T B B PR B I B %, W] R Von Bertalanffy
BRI
2.4.3 HERKFE

SR, A TUKEESK (L) JAE(W,) &
RITEDHN -

L, =73.591[1 - o ~0-265(1:+0.136) ]

W,=5.911[1 - o ~0-265(:+0.136) ]2.812

SRR (L,) AT (W,) =R N

L, =73.256[1 - o ~0-318(1+0.12) ]

W, =7.625[1 - o ~0-319(:+0.012) 1

http: //www. shhydxxb. com



760

E® B F K ¥ %R

24 %

i Hypophtyalmichthys molitrix
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&% /cm length
(a)

i Aristichthys nobilis

1A /kg weight

40 45 50 55 60 65

A¥/cm length
(b)

30 35 70 75

BS5 ERKESSEKNEFEXRE
Fig.5 Relationship between body length and weight of H. molitrix and A. nobilis in Yankou Reservoir

2.4.4 A REBEFNNEEEE

i Von Bertanlanffy 4= K 7 #2# 3t & 0K
PERGE SF SR A KHEBE AR, A KHE
JEE AN 3 B O AR 43

ERARKEEARN:

dl =19.518 x & %265(:+0.136)

de ’

REAERKBEARXN:

(3_‘:/ = 19. 568 x e CSG0.130) [ _
o ~0-265(1+0.136) ]

R MEEARX N

d’l ~0.265(¢+0.

y= _5. 177 x e ~0-265(1+0.136)

REMEEARX N

dw ~0.265(¢ +0. 136)

O =1.670 xe x(1-e)

B 110 A K L RE RO BE AR A B

ERARKEEARN:

ﬂ — 19 518 X e—0.319(t+0.012)

de )

REARKFEEARN:

(L_?/ — 2. 022 X e—0.319(t+0.012) X [ 1 _
o ~0-319(:+0.012) 1200

R EAR RN

dl ~0.319(¢ +0.

§= _5. 177Xe 0.319(¢+0.012)

REMEEARX N

dw ~0.319(£+0.012)

¥=1.508Xe X[l—

e -0.319(¢+0.012) :| 1.070[3' 070 X e—0.319(t+0. 012) 1 ]
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J93.759 ¥, AR Ry 47. 369 om; SRR A K
HEELL 1 ~4 185 ,4 WLV BB, (AE A
KP RN 3,327 iy, BUBHARE K 2. 188 kg, Hff
i 5 £ o KRR b, % P Y K AR K Th K, oL 4
SRR AR E N 5 1R . 1B, DB ORI BF K
T | B R P P S S, TR B BRI K A B |
Fr b T s o XU P £ 2 (M R 55 ) I A
&, ERTZKEE R 0 ) (R E Ry 23 ~ 60 g b,
F-HIRTE 26 g, MR H E B BE K A A W IS B
TERIUR B 45 1 12 #3801 K e fate
R IR IAE N KT 4.5 em,

3 Wi

3.1 BRAKEGSXRFEEARTH

20 tit22 80 AR A A, W VLA IR KK =BT
JIe X 7 BR VLA 28 33 v ol 5% U5 9 2 5 2R B i
BALE A 46 B ARRE R ARG 37 F,
A BT EREX H R B, PR A A 80
2K 5 F A 88 4 ( Anguilla japonica ) | 14
( Lateolabrax  japonicus ). 1+ i & ( Coilia
macrognathos ) | % ( Elopichthys bambusa ) | #§ (
Siniperca chuatsi ) F1 7] JI| Y5 3 2 ( Odontobutis
potamophila) . #£ % ( Hemibarbus maculatus ) . {2}
( Belligobio nummifer ) F1 Yt J& 1 ( Acrossocheilus
fasciatus) o SR, R RARIETL IR
KRB PSR AR (AN 3I) , BELWT T 8 2300 i 3
B AR TR WK E F B WA TE
g1 AT 3 S S 97 0 9 e 28 (8 7 o
A AET) JLIE R ; R B IR i B 7



58 JRFEK, 45 WL LS TA DK R SR oA S B B A R AP T 5 761

SRS ELA MR 22 B O (ELAY £ S, R %
TR )1 b % 6 < WY R B B el P, UK R R R
J& R BT E K OB R A T 808 (H R A
PR JIARY ) | P DX KL TR, K R R 2%
RV REYUR, AKFH KHE L, 555 = R
Gni= R s HE A A B BN IR, BUfal 1 SR VR 45
PR AT B = 2 A AR Ak, 38 B 7K AR T8 1Y

fit Hypophtyalmichthys molitrix

01 23 4 5 6 7 8 910 11 12

R4 age group
(@)

A 23 (A1, 38 L 2% L B K R 35 ) £ 06
FEEBCR KBS LT . ABRG B Ak
SFERIIE BT K PEXE R, I AR Y
LATE R K 3R 8E  DAAR BRI 9 (An i (6
FhECESE N, RS RS B AT E A A KR TR
B BOIL I W 9A A R BT IR AR AL 9 45 R A —
ﬁ[lo—ﬁ] .

{if Aristichthys nobilis

(S = ]
(== -)

A¥/cm length
w
s 38

)
[= =]

0 1 2 3 4 5 6 7 8 9 101

4E#R41 age group
(b)

6 HOkEEE SR
Fig.6 Growth curve of H. molitrix and A. nobilis in Yankou Reservoir

AW E R, & DK E A FRERBME
5 R ATLEC 2 2 | [ Wy B R0 L 4 S b, BRI
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BR T AR B b =22 Sb K P TG 1 FE 0 At
P fa 25 (2) (R PR 2 B Wy R R ) ) B 2
HFESRANE, RETE FE DX A b i i It Hh 58 U
BH, INZ A K BE o B XU 3/, A TR A
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B¥HT AtrEcR,3 A/, X RS A5
EEIER KRR TR R R,T Hfh
Bl 7K IR A v ARV AR ) 1S o, 8 2T Bl AR
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By TRIEE S BBV, A 5w, ’Him &

BAR; N2 B 7304 B, VERAE S A ) P 52 9T
Qb , R FPSBOK FE PR rh (6#H 4R A% 1) BB 2
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BEEYZ IR —E R E FREGE B A
BREMTREM . RAKEIER FIRA T A3k
7% Shannon-Wiener 22 4% 35 %1 i) 25 1L 78 Bl
1.5 ~ 3. 51 i & 1K BE A AR AR AL B
0.87 ~1.42 KT IE # IR 0L 2 A1 48 B fE, Bi B
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WI1.31 ~1.48) "7 BB S K B & R R
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Tab.3 Comparision of growth for Hypophthalmichthys molitrix between the different reservoir

KRB
SR rﬁiﬁ}%ﬁiﬁn KR inflecting point
fame body length and weight growth equation i ke
/year age /kg weight
TLI5 AR K 2R o o L,=73.12 x[1 —~035:+0.89) |
Ijlil;:lzsze;:::c;n W,=3x107"L~ W, 27,74 x [1 —-035+0.86) J2.9001 2.2 2.29
LT RAK PR PE L, =83.70 x [1 — =026 (t=0.321) ]
Dahufang reservoir in W, =3.051 x10 7L, > ‘ 0.263 (¢ 0321 ) 13 4.5 1.72
Liaoning province W, =11.37 x[1 - 0263 (2020)]
%jbﬁ@ﬂﬂiﬁé s 2618 Lt =112.12 x [1 —6_0‘ 1544 (¢-0.1371) ]
Jmls{}:ii:;ﬁs;ri::zm W,=1x10"*L* W, <1418 x [ 1 - o-015% (-0.17 2,616 5.8 3.96
WA LK - L,=73.501 x [ 1 - ¢~0-265(:+0.136) |
Y'Za}rll(;(i):n;e::)\:](;:c;n W,=3.328 x10-5 L~ W, =5.911 x[1-e® 265(4+0.136) 12.812 3.8 1.71
F4 BREARRXEKERHERKSHLILE
ap. omparision o1 gro or A. nobuis petween the erent reservoir
Tab.4 C isi f growth for A. nobilis bet the different i
AR
L ﬁiﬁﬁiﬁﬁéﬁiﬁ He KT inflecting point
relationship between
name body length and weight growth equation AR hE
/year age /kg weight
ﬂ%ﬁ{ﬁleﬂ(ﬁ s aama L: =94.35 x [1 — e ~0-25(:+0.73) ]
Ij?ieglszezzzgc;n W,=6x10"°L> W, 215.26 x [ 1 - ¢~0:35(+0.89) 1277 3.3 4.4
L RAK KPR L, =95.87 x [1 —e~0.2%4 (1-0.278) ]
Dahufang reservoir in W, =3.051 x10 ~°L,>%® ‘ 0,234 (+-0.278 ) 13 4.5 3.46
Liaoning province W, =18.35x[1 - 070 ]
WAL AWK o L,=68.53 x [ 1 —e~03% (1-0.3299) ]
. . -57 2.87 :
Jms:llalge.resen.lmr in W,=2.7%x107"L, W, =5, 1 x [1 = -0154G-031) J2.8705 3.0 1.5
ubei provine
WA LK L, =73.501[ 1 — ¢ ~0-265(t+0.136) ]
Yankou reservoir in W, =3.328 x10 ~5L,> %2 ' 3.2 2.19

Zhejiang province

W =5 911[1 _e-0,265(l+0,136) ]2,812
¢ .
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Study on the diversity of fish community structure and growth performance
of Hypophthalmichthys molitrix and Aristichthys nobilis in Yankou Reservoir,
Zhejiang Province

YUAN Julin' , LI Ming®, YANG Yuanjie', XIN Jianmei', LIU Jindian', GU Zhimin'

(1. Key Laboratory of Healthy Freshwater Aquaculture of Agriculture Ministry, Key Laboratory of Freshwater Aquatic Animal
Genetic and Breeding of Zhejiang Province, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, Zhejiang , China; 2.
Jinhua Fishery Technical Extension Station,Jinhua 321000, Zhejiang,China)

Abstract: The investigation on fish resources in Yankou reservoir was carried out in March, May, July,
September, November 2013 separately, in order to reveal the characterization of fish community, resources
status and growth performance of main fish species. 452 fish specimens were measured and identified, which
belonged to 5 orders,8 families and 37 species. Cyprinidae was the largest order, which accounted for 75.7%
Siluriformes accounted for 13. 5%, and Perciformes accounted for 5. 4% . Salmoniformes and
synbranchiformes accounted for 2. 7% ,respectively. The ecological type analysis revealed that the community
was dominated by carnivorous and omnivorous fish. There were 5 dominant fishes by analyzing the index of
relative importance, which were Hypophthalmichthys molitrix , Aristichthys nobilis, Hemiculterlla wui, Culter
alburnus and Distoechodon tumirostris. Three diversity indexes including species richness index ( D) ,
Shannon-Wiener index ( H') and species evenness index ( J') were used to analyze diversity characteristics
of the fish community. And the values of D,H’ and J’ varied from 2.09 to 6.05,0.87 to 1.42 and 0.41 to
0.92 respectively. The growth equation of body length and weight for H. molitrix were L, =73.591[1 -
e OIEHOBO T and W, =5.911[ 1 — e 2000136 7282 - peqpectively; and for A. nobilis were L, = 73. 256
[1- e ™300 7 and W, = 7. 625 [1 — ¢ @300 307 respectively. In Yankou reservoir,
Hypophthalmichthys molitrix and Aristichthys nobilis grew relatively fast from 1 to 4 years, and their inflecting
point were 3.795 and 3.327 ,respectively. The most appropriate catching age was 5 years for the two aquatic
environmental protection oriented fishes in order to get the best effect on algal bloom control and economic
benefit.
Key words: Yankou reservoir; fish community; Hypophthalmichthys molitrix ; Aristichthys nobilis; growth

performance ; aquatic environmental protection oriented fishery
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