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ARSI BT T 7 4l 0 IR T F BRAUA 8k 1 fa Fh SR 58 37 (FE B . 52 30 K A % N IR PR K 37 58 & 48
thFRGE 4 J8 DU SORLTERL S HORE GEl LA B s R R R SR 1 UK, RERR 2 d T SRR B B R K B e TR
FE KR K R 10 06, BISR 3 18] 3% 58 K AR ¥ UK I 7E R T 6 mg/ L. KRR BEF5 7E (25420.. 5) °C, DG
il BB E 121 = 12D.

1.2 XEHE

ARSI R B E WG 0 10258 S0 20 % 526 A0 AT A [R] U AL B TR AR A WS SCERL9 .
PIFEILEAG . L i 1 d JF B 50 mg/L 1Y 3 I H IR £ 1R T L MR +h (MS-222) 1%
JEE TR I o 08 BV 249 O o et A0 (AR 43 33 (11, 9040, 24) g FI(8. 94+0. 31) em (5 fghfa 144 5, BEHLIYSY
FXFHRAL L 9 em/s AbFEAL | 18 cm/s AbFEAL A 36 cm/s AL PR, FR¥EAEAL 36 2 S0 50 fa B ML Y 4 3] ] — 4500
VKK IE /) 3 A~ BT h (RSB TTHE 12 RESc g ). S0 M ) Xof BEZH /K G i G A4 I AE K20 3 em/s A4
T 52 36 & 0 I O 1 AT R 1 /K N K AR IR 38, R 2 i S 500 fa i lie vk iz D . 53 4k 3 AN K ab 34l K
TE ) b5 28 X0 i A5 H o 91 18 Fl 36 em/s, SEU A K2 18 h YA IR R, Ykt 8 Jal, HI 4 d I
(i) 328 25 4 i It o 1 2 3k 30 0 XS 00 T A O DA a0 X S ) A B b 0. B A fa iR R K, AR A K &
2 JE) VR RE 1 YR . I S ) A5 M R K IR A A 2 A 0 3 A 1] — 2K
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@A SR L. A FAHIHL(Canon IX-US105) B H .

K TpsDig 3K 455k B8 B 16 ASERAE s 2E AT AR 00 (B 1), 0 5 S 56 F A #H G PR B ARRAE 24000, AL
WM A 1 B H 4G . kK (Head length, HL) . 3k (Head depth, HD) . 15 (Body depth, BD) ., E## I-
M4 (the length of the upper side of caudal peduncle, L, ). E#i Tl (the length of the lower side of
caudal peduncle, L,). X K (Fork length, FL), &K (Body length, BL). E#& i f!(The area of caudal
fin, A, WHEMFL(The area of dorsal, A,) . EBAHMEFL(The side area of caudal peduncle, A, ). A/l
H L (The side area of body, A,).
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2.2 AEARERHENEEYDEEEBFUESHNZI
FEELIK T RO 7 G AR B SR G T A 25 R 3R 1. 25 IR, 9 em/s 404, 18 em/s kb BE
ZHFN 36 em/s AAEEAA RS HL Al HL/BL B3 KFXIAH (p<<0.05); 18 em/s AL FRLHFI 36 cm/s A EELH ) HD
BFERTXEH(Hp<0.05), M 9 em/s HHAN) HD S5XEHATEE2R7; 9 cm/s AAFHH M 36 cm/s AL FHAH
1 BD #1 FL 5X A TC W 225, 1M 18 em/s AP RS BD Fl FL % 2 KFXF M4H (p<<0. 05) 5 18 em/s Ab B
A L, BE/NFXIEH (p<<0.05), 36 cm/s A FIALAY L, i KT XFIRAL(p<T0.05), MM 9 em/s &b BEZH )
L, AL, 5% AT EER; 4 D84l BL,A, A, . HD/BD ,BD/BL L, /BL,A,/A, f1A,/A, ZI[
T FE 2R 36 cm/s KB A, B FH R TX A (p<<0.05), 9 em/s A HLL AT 18 em/s AEFRAL Y A,
5XMATLE EZS; 18 em/s AN A, B ERFX A (Hp<T0.05), MM 9 cm/s LB FT 36 cm/s &b
HAHAM A, XA TLTEEFEER; Oem/s A, 18 em/s A H A M 36 em/s A4 W HL/BL B 3&F KT
XA (p<<0.05); 9 cm/s KEFRZAFI 18 em/s AbFRAA MY L, /BL 3 /NF XA (p<<0.05), 36 cm/s 4k
PR L, /BL SXMATEZEZS; 36 cn/s AW A, /A, BEFRTXIA 9 cm/s AFEL (p<<
0.05), 9 cm/s AbFHZH AN 18 em/s AEFHLH MY A, /A, S5XF MR IC W& 2 5.
1 BFEARAENESEYEEESHNEZN

S X R 9 em/s AbHEAH 18 cm/s AbFRZH 36 cm/s b FHZH
kK HL/mm 23.6240. 34b 25.4740. 47a 25.9640. 34a 25.4840. 65a
3k HD/mm 15.7140. 25b 16. 46 40. 28ab 17.1440. 34a 17.1070. 42a
%5 BD/mm 19.0440. 33b 19. 4440. 37ab 20. 2040. 38a 20. 0024-0. 47ab
B EM L, /mm 8.2840. 23a 7.6740. 24ab 7.3440.25b 7.9240. 31ab
BT L, /mm 9.04740.23b 9.3640.19ab 9. 7140. 30ab 9.9440. 26a
XK FL/mm 99.1041. 27b 101. 64+ 1. 60ab 104.13%1. 75a 102. 7042, 22ab
¥ BL/mm 89.1741.15 90. 7441. 38 92.9941. 60 92.2642. 02
EEEEMH A, /mm’ 276.68+8. 30 312.40+15. 82 300. 63+17. 40 303.67+£17. 30
HEEH A, /mm? 50. 3542, 53 51.9842. 83 50. 254-2. 31 50. 954-2. 60

100. 25+3.53b 103.08+2.77b 112. 69+4. 53ab 118.09+£6. 37a
1348.43437.04b  1396.87441.40ab  1495.31+51.92a  1458.07+£66. 15ab

EAEMmEA A, /mm’
R MR A, /mm?

Sk /K HL/BL 0.26=+0.01b 0.28%+0.01a 0.28%+0.01a 0.28%+0.01a
& /&% HD/BD 0.8340. 01 0.8540. 01 0.854-0. 01 0.8640. 01
K /K& BD/BL 0.21+0.01 0.21%£0.01 0.224+0.01 0.22%+0.01
AR 1/144& L. /BL 0.0940.01a 0.0920. 01b 0.08+0.01b 0.094+0.01ab
Rk 2/fk& L. /BL 0.1040.01 0.1040. 01 0.1040.01 0.1140. 01
e/ R MmER A /A, 0.2140.01 0.2240.01 0.2040. 01 0.2140.01
U T AR/ AR R A, /A, 0.0440. 01 0.044-0. 01 0.034-0. 01 0.0440. 01
R AR AR/ AR AR AL, /A, 0.0740.01b 0.070.01b 0.080. 01ab 0.08%0.01a

e 3R 1 PREATFERER R R 22 5 83 (p<<0. 05).
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The Effects of Continuous Water Flow on the Body Shape
Features of Juvenile Mylopharyngodon piceus

LI Xiu-ming"?, XU Gui', FU Shijian*, ZHANG Yao-guang'

1. Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education ,
Southwest University s Chongqing 400715, China ;

2. Laboratory of Evolutionary Physiology and Behaviour , Key Laboratory of Animal Biology ,
Chongqing Normal University , Chongging 401331, China

Abstract: To investigate the effects of continuous water flow on the body shape features of juvenile Mylo-
pharyngodon piceus, 144 fish (body mass: 11.90=£0. 24 g, body length: 8. 94+0. 31 cm) were randomly
divided into four groups (control group, 9 cm/s treatment group, 18 cm/s treatment group and 36 cm/s
treatment group). Fish in the four groups were forced to swim against different water velocities for 8
weeks at a constant temperature of (2540.5) °C. Then, the morphological images and related parameters
of the juvenile M. piceus were measured and calculated after 8 weeks. The fish in 9 cm/s treatment group
displayed significant increase in head length (HL ) and HL/ body length (BL) ratio compared with the
fish of control group (p<C0.05). The fish in 18 cm/s treatment group displayed significant increase in
HL, head depth (HD), body depth (BD), fork length (FL), the side area of body (A,), and HL/BL
ratio compared with the fish of control group (p<C0.05). The fish in 36 cm/s treatment group displayed
significant increase in HL , HD, the length of the lower side of caudal peduncle (L, ), side area of caudal
peduncle (A.,), HL/BL ratio and A.,/A, compared with the fish of control group (p»<C0.05). Continu-
ous flow stimulation showed no effect on the other morphological parameters when compared to the con-
trol group. These results suggested that (1) the body shape features of M. piceus were impacted by the
continuous flow stimulation; (2) high water velocity (36 cm/s) resulted in a significant increase in relative
A,, and A, , which may be beneficial to the improvement of swimming performance in juvenile M. piceus.

Key words: water velocity; body shape features; Mylopharyngodon piceus
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