F3TE 3 KD ¥R E Vol. 37 ,No. 3
20164F 5 H Journal of Hydroecology May 2016

DOI:10. 15928/j. 1674 —3075.2016.03.013

% 4f) £ iz K BE

Rl k4T A BB B 52

otk B e

(L) BAFEIAAATIRZ R, BT 530004; 2. Fodk 06 RAFT, BT 530023)

TE A TR K F ARG EE S 38 T A K S AT, $8 o f i o s T 26, 3050 a2 e i A i, DAY R R
2 — W15 ( Hypophthalmichthys molitrin) Aif3e X 4 , WFFE HFIK A8 7 SUFIKAT o FE(30 £1) CARET , R W
Bp e AERAK 7.3 ~16.8 cm, {ATH 6. 10 ~66.50 g, HARK W 6ES> H(8.17 £0.59) em . (10.09 +0.53) cm,
(11.84 £0.67) cm (13.94 £0.68) cm,(15.90 +0.64) cm 35 AMRIGH . 25 FEB, GE I S vk JE y 52
~ 100 cm/s ARG DK BE N 5.90 ~7. 14 BL/s 2RI Ny 98.7 ~432. 2 YR/ min, Bl FHifFvk B AR
HEIRGK, HREG TR R U,y =4.908L +17.63 (R* =0.998 ) ; HAH T 1 S e bk 38 J3 Wit A 1 18 o i 9 /1 , 2
PAUA T FEN U’ = 0. 130L +8.025 (R* =0.979) ; 7E 56 AR50 1 it v , AR £ 28 % 7K I8 338 B8 A A A o W Y
A R T 5 I 7 T S B DR T 0, W S e DG R AR TR R T, A A A 7 1 0 W 28/ N T3/

M,
SRR O 5 EUK BB 7 s WRUKAT O 5 I ALK
& 5> 25 : 5956 THRFRERG: A

B E A R H T B — i A 25 TRt , O 2R 55
AKAEPRIR AL T LR WAL A A A T T AR
P RERTRYMIF 5 2, © ) 2 B TR IF A 1
AR (BREUISE ,2012) o JREAE O M E BT
KEESHY, A5 1 8 X R B K RE AR IE T, AT £
EEIERENS L v MK I 56 B30I . £ 28 ik
RE ST FEX FTIUAL B ot R T B

R IKAE S SRS M L SR i
AFZ TP R B IR WA HE B B B
PR A R, T b X Ao 6 G Uk e ) AT
WFE, s Z B X, ARME IS 21 R4 i 2o #0008,
FINERTE RS e a RTINS HERR 27 S LY a8 R/
AE T foe F 2L 45 A (7 /N 25, 20115 KR 4 75 4%,
2010) . fAIE BT 2 DL 3 E G A0 Y e Sk
R 9225 A , Aot 8L P 7O J3E A ) A A
e S BE LA, DA T DR LA R e T 325
Seifrikiz sl AN B R 57 o I Sk Al
DA A B 7 £ 3 Tt 5 ) B AT A S e ] 4 (3L
RS HNE.

Wts B 2015 -10 - 14

ESWHE : HKARFEREA (51569006)

EE BT AR 1986 R4, 5) WL 9T A, WET ) g fa 2k
vk e S A, E-mail: 506172951@ qq. com

BISIEE SAET, 1952 4F 4, 59 3042, T A 0, R 58 1)
AL RE A K IR A IFKAT APTE . E-mail : caidesuo@
vip. 163. com

XEHS:1674 -3075(2016)03 - 0088 - 05

VE R 3 [ oA Bl i 4l DL 1 2R R, DU R K £
FERIT ERTL R T0 AN T 245 30 3K 28 35 AT 1
PRt H B o 2 ) A A TN [FI, EA T s i
RUR e £ 28 Gy B I | 40 1 B I T i A
BEAE KR LR 6 A, DR R A g 1 2
E 0] NS ERYIE S AP DN &R G P SR ]
G, 8P HIEK BT, $ i fE o R 2 W
HRGTIE R . AR RE AR AE ), A &
1 (FRMNAE,2015) G4 fh (46555 ,2012) JiF ik AE
FAFUkAT R IR EE I . A SCRL IR K 2 — i) i
( Hypophthalmichthys molitrix ) #J1 1 R 56 % 2, DT 5%
Hpvkae Sy S ek AT R, B TR R BRI y fiH %
TR AR S,

1 #R5FE

1.1 R5a4r#

BT 2015 428 10 H T PG g 7 i K ™
L, K 7.3 ~ 16. 8 om, {045 (8.17 +
0.59) em.(10.09 £0.53) em (11.84 £0.67) cm,
(13.94 £0.68) cm,(15.90 £0.64) cm i 5 4K
KA ;7K 6.10 ~66.50 g

BRI A E T 2.0 mx0.6 mx0.5 m( K x
Y x ) FRETE KRS v BT 5% 2 J, 2 37 2 ) 7K Oy g
S d A ESRK, KL (30 = 1) °C, % i S 45 i 7
7.0 mg/LLL b, S AMKEELEO0. 01 mg/L LITR , JEHN
EWN ARG, R A TERHT 2 d 2,



2016 % 3

FREE B BRI T RO RAT A B KB R 89

1.2 RE7mE
AR PE ] 7E (30 + 1) °C, It EAE AR

Oy 55, e Bt A A R O 3 R, IE U B A
ASES2 B, iR AR AN 1 s

x1 ERXAWSEY & ERIERGT

Tab.1 Information on the silver carp tested
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Tab.2 Variation of silver carp tail beat frequency with body length
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Swimming Ability and Behavior of Different Sized Silver Carp
LI Hui-feng', CAI De-suo'”, YANG Pei-si'

(1. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004 ,P. R. China;
2. Guangxi Water Conservancy Department,Nanning 530023 ,P. R. China)

Abstract; In hydraulic engineering, the fish passageway is regarded as an ecological corridor and its design is
based on the critical swimming speed of target fish species. Populations of the four major Chinese carp species, the
most common fish in China’s rivers, have decreased sharply as the number of hydraulic engineering projects has in-
creased. In order to explore the swimming ability of a carp species and provide a technical reference for the design
of fish passageways, we carried out research on the swimming ability and behavior of silver carp ( Hypophthalmich-
thys moliirix) . Silver carp, in the weight range of 6. 10 —66.50 g, were divided into five groups according to the
body length (BL): (8.17 £0.59) em, (10.09 £0.53) cm, (11.84 £0.67) c¢m, (13.94 +0.68) cm, (15.90
+0.64) cm. The swimming ability and behavior of the silver carp were determined using a stepped-velocity test at
(30 £1)°C. The critical swimming speed (U, ) of silver carp range was 52 — 100 cm/s, the relative critical
) vang was 5.90 — 7. 14 BL/s and the tail beat frequency ( TBF) range was 98.7 —

432.2 min~'. Critical swimming speed increased linearly with body length, according to the equation, U

crit —

swimming speed (U’

crit

4.908L + 17.63 (R*=0.998), but there was a negative linear correlation between the relative critical swimming
speed and body length, U'crit = —0. 130L + 8.025(R’ =0.979). The tail beat frequency of silver carp increased
linearly with flow velocity and, at a given velocity, TBF decreased with body length.

Key words: silver carp; swimming ability; swimming behavior; critical swimming speed



