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I 550025;
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3. BN RZERRF K= T i, SN B 550025

THE: WrIKAE S BAT A RIS A S5E N AT Y B LA . IR 9T 28 14 gl £ (Brachymystax tsinlingensis Li, 1966)
TFVKRE 1 B AT RHAE, B il g R B B SN RO B v K I R B S P () B, A58 LN T F 1 2 04 20
B A7 A0 A SEIR X 52, FE/KIR(11.40.17 ) "C T SR FH 3ofs 184 U sl v 0k 1 2 06 40 8 - JR 7 30 0 11 A Uk 3k
VRS 2 YAk B R, R P [ 9 o 3 U A3 BT T LA SR UK B T BT UK B T o S5 A s 2R A i £ 1) SR N
T LG SRR TR R4 A eV EE 43 0124 (0.03+0.01) m/s . (0.1440.03) m/s F1(0.22+0.03) m/s; X EE i E . A
o 13 SRR D TR K KXo 4 2 W DK R JBE 43501 h7(1.62£0.29) BL/s . (7.55+1.61) BL/s #1(11.48+1.79) BL/s; fx K40 vk
R R R AT A Qi UK B 4301 0.13 m/s T 0.25 m/s; 43531 5 1 B4 1 S Ui K G R T 35 i it kR BE AR T . RS8R S
Tiff A S0 2 PR, 2 U 20 f 6 - £ ) 95 S0 DK ST 1] 5 370 8 22 97 M DG (16 T=—24.48X+7.09, R*=0.79, P<0.01); #ERHRYE
L 5 28 M TE KOG (TFB=0.70U+5.54, R*=0.89, P<0.01), iz & K 5 i 5 4 P 1E M1 56 (SL=0.09U+0.11, R*=0.99,
P<0.01), K, Z0&ANEEETFIRTE R TRGE, BBUKRTREN 0.04~0.14 m/s, ABFITEERA BT 2T 218

ARREE N T SEH RIS

KB RIS, @, BrikAT 0, WRKRETT; MR, BIRSR

HESES: S917 X kAR EED: A

T VK BB ) S TR 0 IS A A7 FIGE 0 Y OB R R
R TR PR . TR K
PRFFOL B RE T, FEEHOR T AR BT 45 1 Finfa
FATHTENTTE, AR BIHEIKAT N E 5 A [F i
RO AR DT el 2, £ 2 AT LB K R A ()
e VH B B il By m) A EE, RIS ) M (fish
tropism). 8 2K B8 715 LA DK A 1) R0 i ko
YRR RAE, H UL EER A 48 Bk A 8407 3t 2 (indu-
ction velocity). [ HFK# E (critical swimming
speed, Uri) « 1B & UK & (burst swimming speed,
Uburst) « FFZE 7K 4 (sustained swimming speed)

s HER: 2024-07-29; 1&iTHE: 2024-10-11.

XEHS: 1005-8737—(2024)12—1474—10

FITE A 9% Pk 3 B (prolonged swimming speed)[3 !
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TNk 2 e Al 2 M SR B ) i e R, il L RE
AT A0 S A R U R X L B R T AR,
WL AR T 20 s, ILPVIR 9545 ), — ik
A g A0 3 8 b R A o D P, e G ko
R TRV AV K R B2 53 i) 2 i £ IS 7 [ O T ¢
SEEK ] K T 200 min BT 20 s~200 min
FIt Xt 7 (R K R T2 vk P REAE A R £ 2
AmiEMEERF, ERAERK AT AR
FVHE 1 0 20538 18 i ) T2 S K4, XTRLEfR
o 0 5 0T G B R A Ak R A A
IR

Z% W 41 % 6 (Brachymystax tsinlingensis Li,
1966) /& 3 [E LAY () fifi B B0 K MR L (2, SRR
F ¥ H (Salmoniformes) ., £} (Salmonidae), 4
ik & (Brachymystax), fAFRMEAESE . Nk, 3
LTl S iR I P/ ST I 2B S T i iy = RT3
L DX 3 AR H R B3 K S Bt 2 s
b g R N TR R, S 30H A
IRADEERCR 2R B8, 1988 AEM I ATRIE 1T 20 %
A st RN T SR R R I S B
B TBCI 2 A 78 RV 5 A ) 08 U e A AL B R
B, R 2 2 ZAERMITOE, T 2021 4E5EHk
T I At 4 N T S H RS, ansEsk, mi
ZWTIT JEIAALN T8 F Kdon TAF, AR &%
YR N SRR L RIS A AR R A
225 SR K SRR 20 b, 5 AR
AR L, N T FRFEKAR PR A N e, IR 4
it A L L O AR LA BRI X AR AT A
BRI E, 3 TR 25 04 20 W ek 1 A E A SRR
Befaim WA R, SRS R, RIkaT W,
FEN T 38 FE 0 o 2 v I ok Ay 5 e A A
BRI T2 — o PRk, REGHE5E 405 4 i

®1 RATARIFKEE

fiek: BT VK BB ) M iE ik AT A H AP N T
B RO S IR SR R R AR

AN TK BE I FE A LA S | AR S S B
FUAETE MR . BT, E NS T 2Rk e
T BATRHIFE T REsE, A QIRK AN Z W,
F 4T f#§ (Oncorhynchus mykiss)!*!), i (Hypoph-
thalmichthys molitrix) . ## (Aristichthysnobilis)**!
J B4 18 4 (Schizothoracids)®® 24 45 ¥ T, 35 5l 28 3%
2, ZEUS AN EELE SN IR E R A B A, IR
TN T B35 58 B B R 7 M G I W98 AL 45 LR
EE SN 32 i 7N v e 2 LN o 3
2 P R R g 7 POV i, G Tl vk g O
HOER IR B U Bk e DR W R G HRIE .
AR 2R U8 N i R 1) & SO UK AR M FR AR O TR
HATRAER M, A5 R % 00T Dk KR,
DU LA JRR N I R L I AR K R R B R Wi K
SRR UK M BB TR bR, TR H vk az g ad #
AU AT K (tail beat frequency, TBF) iz di K
(stride length, SL)ZEUFIkAT MAEFR, hZE 045 4N
BEFRNE R . ORI . S BB R L
Bt i v v AR A L b A, B R TR
Al N T 2H/ MG IRFRP AR,

1 WS

1.1 s

SEuS AT 2023 4F 4 HAERETIA KA E H sk
Ze 2 g fee N T B g0 S bl ok A\ T3 FR 19 2%
BTG, FEHLPE R — ARk A ™ AR BT fiEeH:
1) 2 U 240 ff fi A 0 R A7 S0 00, OB 2822 B0 dE WL
B 1o ARSI B0 A N 3, ST DR S 00 £
ZEFEU(300 cmx44 cm=26 cm)H 28 T84T
VERL IR B ARTE K SR 7 d, RIS

MEZRNFIRABELENFSY

Tab. 1 Biological parameters of Brachymystax tsinlingensis for different experiment of swimming capacity

ST experiment

fatn

22 55 T K U K R
index s I P moaipky Ok SRR
. . . . sustained and
induction velocity critical speed burst speed
prolonged speed
S £ FE 4L number of fish 35 28 35 56
4> /em total length 2.10£0.13 2.07+0.11 2.08+0.12 2.13+0.13
K /em body length 1.85+0.11 1.84+0.12 1.84+0.11 1.97+0.13
PR Hi /g body weight 0.06+0.01 0.07+0.01 0.08+0.01 0.10+0.0.2
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55 H AR 8 W (R MM [A] 2 08:00,10:00, 12:00
14:00, 16:00, 18:00, 20:00 £ 22:00), FMEIHE}
g 4 Ht (Artemia salina)+ 7K B 55| (Limnodrilus
hoffmeisteri), SZEGFFGAAT 1d 5 (E 8 ML, ke e b
B EE LR 5 H T4 17:00 HHE
W, B IR RS R K LS80 WA 7.0~
8.2 mg/L, /KM (11.4+£0.17) C,
12 ZWEE

P2 LoligoSystem 23wl A= 7= [ gDk 7K A
(SW10050) X 1 24 1 47 3if¢ VK fi 3 M, I3k DX 44
B S LB 1), REFAExTExE)HR: 30 cmx7.5 cmx
7.5 om. 38 I I T AR A g F S LIS B, SR i
FHFFrii# Y (Flowtherm NT. 2)bp i 45 5 K Fr %if
7 B AL, 7K I 2 0 X s 114 0 R AR R AR Y
SIAMIR X, SEERET, FH 7K ZE A # K A A X
HRKIR, AR TR, LKLl X
HRIRAE, CREFINE X NS T 7 me/L, [RIES AR
FE AR H AE

A
B N
s Nt ——*"- li
ey
D E F

3 I W27 § DAV O

A. ERdR; B. BN C. fHIRAY

D. #&yids; E. WRUKAE; B £,
Fig. 1 Swimming ability test flume

A. variable frequency drive, B. motor, C. thermostat, D. honey-
comb matrix for flow alignment, E. swim chamber, F. net.

[24]

1.3 ifFikEE S1iiK

1.3.1 RERZFRIE SR TR i adh H vk ik
i, B 1 RS i AKX, 1
FACIRATFEN 1 h, itz i p =
M) o 336 17 25 SR, DABORE 8 QR T AR A, 245K
I £ R UK 2 AR IE B S B ) >k K O ) O 2 S 4R
JE, AR R O S £ 7 3k

1.32 ISRk RE R FH W 1 kBt i
ek R HEAT IR, I R EE a R rh  AE
S, B 1 RS2 fa7E 1 BL/s(body length, BL)/K
T FIER 1 h, 36 45 HU5 ARG 20 min B0

1 BL/s FA3L B (S 50 0T 4 BT & SE g R0, [
LERARSEAE /N A 1 em/s, AR
BN 2 em/s), A S AN BEHRRY K U R 4k
Zeiipvk, HRARECE A TR T WM L B
WP BETE 20 s, SEH A ANERh, WAL N )i,

e A AR VK (Ui, o) 8
AR

t
Uer =U +—-AU (1)

Ao, U s 0 Be 2L 50 MU UK I 8] At A3
R B fe OB, A Ay 078 3 R ) s 6] ) B (AR ATE 5 Sy
20 min); t A fR (e ZK I T S0 1 YK B ]
(min); AU Jy7K i 3 9 222 5 (1 BLYs).
AEXGT G L7 DK B2 (Ui, BL/S)BY TR
o == 2)
A, Ui 4855 I P UK R (cm/s); BL S SE 5
AR (em) o 24 S 56 0 14 A8 78R AR K T i
X 20% YR FREE, 2577 A B FE AR, 7 X
KGR AT IE o ASBFFE B F S 56 0 35/ i
TR IX ) 10%, A5G YN, HIKTH
o EP,
1.3.3 BRIEKEE KWK B R AR
U 3 B P HEA TIN5 S U Uk R D
B BT A — 3, W 5090 08 T ko i
XPMER 1 h 5, 46 20 s 427 1 BL/s, B 2 525
£y vy, ISR 07 ) 3 S B SRy 12 S 46 L ) 4 O i
ko EERY
AN 22 WK 4 (U st , BL/S)HHR AU

' U burst
urst — 3
bust =~ (3)
Y, Upurse A48 XT8R2 VKR BE (cm/s); BL Ry 5K

5 R (cm)

134 HEEMAMKEE ATERHEE
i I LR 2 5 M A K BE 1 o 4 S5 56 fa i
B 2 KA I X A 9 L 1 BL/s K R IE Y 1 h,
WL HE, 78 1 min PR E R EMREPY, %
FE P 7K I A (B T BT AT 18y i Sl vk e
BEERH N 0.11, 0.13, 0.15, 0.17, 0.19, 0.21,
0.23 #10.25 mv/s, BRI FHEE 7 B, HES
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6 #0199 55 B Uk R E) 5 200 ming 24— R
Bt 50% ) S A iF vk A ] K F 200 min, D%
TR e KRR SRR GH I, /N T e KRR Sl vk ok
JE R O B AR M R SR G, M — T
ML 50%0 525 fiEk B I /N T 20 s, BREHZIR
SR AE by e KOS A UK B B o e R AT - 2 Ui Uk Rt
R 2 A R AU G B2 0 174) 90 3 SR PRl 347 A i K
Tk R

1.35 FEEKITAHSHT AR I A5 S 55 1) S
52 I VA e . e T £ 805 S o | Rl
0.02, 0.04, 0.06. 0.08. 0.10, 0.12 1 0.14 m/s 7
AL, ﬁ@s%@¢i%%ﬁ% W S I £
?*ﬁ%ﬁi*%%m% I 1 ho 3 4
Jei, LR Y =R E O, ﬁXﬂL%%yAﬁ A UifE
VKAT RIEATIARE, FAEESE S 10 min, M BN
P2 T3z i, e A v I A s 24 7 it ]
Filo fFH KMPlayer S5 4K (4K 5 il (0 9000 08 £ 7
BT, NS iR 2, BT 2
IYEh TG, ICFEEE 2. 5. 8 A EhRYIEEMIAR, | 3
WHPEEEE SRR R H5 AR FR2:

TBF = T]tBT 4)

i, TBF & 5L 5 A 1Y 22 B4 R (Hz); TBT 252
0 75 4 I 1] B 12 R R B t A MBS ] (A A
53M 60 s),

U
=TBF (5)
A, SL HizEahK; U MiiFik @ (BL/s); TBF
SRR RS (Hz) .
14 HIELE
K H SPSS 25.0 SEiHHAF AT S PEAH G bR

A58, B Microsoft Excel 2019 %4 % 4%
PEATAL BRI K], 25 B KR 0.05, g55R1
DI S A5 1 22 (X £SD) R IR o

2 ERE5HMH
21 BRRRIE
ASHIF 5 DA 2% 0 40 8 6 £ £ 200 o JNNE 37 3518

o4 0.02~0.04 m/s, “FF#I{E 4(0.03+0.01) m/s; #H
o R N i G YU Bl M 1.0~2.42 BL/s, “F¥1{H N

(1.62+0.29) BL/s, SZE045 5 7R 4 % BN it ik 5
PR 38 A8 A6 AR B 5 (P>0.05); +H % 0 U i
KA B EMEXR, BRIk JE 2),
FEXH N 9 5 R K LA K R y=—1.2x+
3.87 (R=0.24, P<0.01),

0.051 3.0
0.04 . oo
g o 125 =
@» 80041 > '8
ET | s ° o L2
= 20037 _®sismanes o 20@m 2
2S00t By, o B8
ﬁ»@1?;‘002— . o - E2
5 -2 o > 8
= 200 i ° 0%
® g 0.01 - absolute induction velocity los .i% ks
® .01 b o FAXTER A ) e
relative induction velocity 0
1.50 1.70 1.90 2.10 2.30
£+ /cm body length
Bl 2 230 20 i fiek 2 X JR I 9 B A X J Bz 3 i 5
SNEPSES

Fig. 2 Relationships between absolute and relative induction
velocity and body length of Brachymystax tsinlingensis

22 laStiFkiEE

7 U 240 il fik: £ £ 24 XoF I S Ui ik R SR L Sy
0.08~0.19 m/s, “F-¥J{E #4(0.14+0.03) m/s; AHXF Il
Uk VO A 4.40~10.17 BL/s, FH{E K
(7.55+1.61) BL/so SCH0 45 5 3¢ BH 4 XJ Ifs - iie vk
JE I A 84 i A8 A AS B g (P>0.05);  AH X 2% N I
KA B EME R, B A8 b L
(Bl 3), WAEXRRX N y=—6.69x+19.90 (R*=0.20,
P<0.05).

o 0201 L12
3 ® )
@& oe o 10 5 8
Eforst O e o a2
@ g o \;‘;(ﬂ—«Q_.,_O_N ° g £
ok Swa o =
%2010 8 C@ogt- © 6 M
%T“} 88 o? B E z
€5 |e sl Rk 14 K2
Z o 005+ peol “tical swimmi 4 &5
= 2 absolute critical swimming spee 1, =5
®3 o ARXT I VK BE B2
< relative critical swimming speed 0 =
-
1.50 1.70 1.90 2.10 230
£+ /cm body length
P 3 Z U 20 e 2 o i 590 K o 3 R R Rl S Dk
HESRKMLR

Fig. 3 Relationships between absolute and relative critical
swimming speed and body length of Brachymystax tsinlingensis
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23 BRiFKEE

7 Uy 20 ff f: £ £ 200 oF A% 2 Vi Uk R E S L
0.14~0.28 m/s, “FH41H }(0.22+0.03) m/s; FH X}
KWK EE IR N 7.11~15.38 BL/s, FHI{EH N
(11.48+1.79) BL/s, SZH0 45 3 b 7R 23 4 4 5 fik £ 100
2 Yo o 2 Ui UG B 5 AR T 3 1 O R (P>0.05) .
FEOGH A R T G B 5 R R 2 DG OG R (B 4), )
G RFEA N y=—8.32x+27.05 (R*=0.35, P<0.01),

035 118
3 | =l
- 8 030} o 28
£ m & o 08 14 5 o
RS -- e
=& 025 o~@ﬂ5@@3‘_’2_ ________ 125 g
& 020 v - BetRIIT 0% £
g - g
E2 ous) N ° 13E?
REC[ eumxnmmukss ls &t
3&2 © 0.10 - absolute burst swimming speed 4 w2
22 gs| ommmmk I
' 2 relative burst swimming speed 12 £ =
«< -

0 1 L L 0

1.50 1.70 1.90 2.10 2.30

A&+ /em body length

Pl 4 23 0 20 S 20 Xof $A% R iFe UK G
HRRS 8 S W DK R P SRR Y S R
Fig. 4 Relationships between absolute and relative burst
swimming speed and body length of Brachymystax tsinlingensis

24 HESMARFKEE

Z U 241 ff i £~ £ 457 2 5 ik T Dk g 0 Dk &
PR KWEE V 5K T A BERER, ik
i [v) it 2 7K 0 38 1) 14 BH S T R (81 5), HUA R
Z N y=-24.48x+7.09 (R*=0.79, P<0.01), 415
KIHEE R 0.13 m/s B, #Hid 50% A9 5256 £ JiE vk
a8 L 200 min, A2 0.15 m/s B, VA

100000

4% sustained

Q
£ 10000 F
o
S
s 1000 |
3
E 100
ey
#
il 10

1

005 010 015 020 025 030
iLE/(m/s) velocity

(&5 [ o T 28 U A B 0 114 457 8 iR Dk ]
Fig. 5 Duration time of Brachymystax tsinlingensis
at a fixed flow rate

42.9% M 5255 0 DK B [a) 200 min, UL, F
B RIFELNF KR N 0.13 m/s, 552 Bk
BEEAUT; YT E 0.25 m/s B, B 50%H) 525K
FOYFKET A/ NT 20 s, HICZE 04 Al e 7 £ e RN A
WK EE R 0.25 my/s, 5 V-S40 A e DK o P AH I o
25 TEERITHSH

ARSI EE KB, SLE e 0~0.9 BL/s Ui
BT, 22 B[] 8 A IR 455 2 e 1k T KR L —
(L8, DB T B ] 422 R i TR iz 3
MO E 1.0 BL/s B, 52564 57 ZI K
Wk, PR SE  aE, ERENR 5 R
PEIEF (B 6), BIEXRZRFXN TFB=0.70U+5.54
(R=0.89, P<0.01), L5 taiipykid f iz s K 5
2RI G, A X R AS SL=0.09U+
0.11 (R*=0.99, P<0.01)(/& 7).

—
—

O
— T

1R J5i%/Hz tail beat frequency

1 L L 1 J

0 2 4 6 8
iL#/(BL/s) velocity of flow

6 i 5 2RI A el e 432 R A AR 1Y) OC 2R

Fig. 6 Relationship between the velocity and the tail beat

frequency of Brachymystax tsinlingensis

o o o
W BN =
T T 1

&3 K/BL stride length
o
[

2 4 6 8
W/ (BL/s) velocity of flow

7 kS 2R 0 iz 2D KR C &R
Fig. 7 Relationship between the velocity and stride
length of Brachymystax tsinlingensis
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720 SORE A i A ;55 s 0 38t A 970k X1 15
A, [ Aot 2 £ I 856 5 Tk B T A0 20
SN, HLC K 38 32 0 N R T )
SN U L A BIF A 45 R BoR, E KR (11.4%
0.17) CAMFT, Z5 U 4 5 kA1 0 1Y) 28 X JE N It
BN [2~4 cm/s, (0.03+0.01) m/s], AHXF RN i3 N
[1.01~2.42 BL/s, (1.6240.29) BL/s], 4 %J g J
it 5 AR 3 0 AR A AS BH 5.(P>0.05), X 1] BE 2
D] S 5 f0 J [R] — b vk A= 7 B AR S 3D,
S BB T AR R BN AR SR g R S R K A
i 1 Bl (Carassius auratus) fE i . 27 f# £ (Pseu-
dorasbora parva)>* T 15 4 Xt | A E I 3 3 K
T o 5 5 A DT (19 ) s 241 £8.(Schi zothor ax
lissolabiatus) . i iz %< i 1 (Schizothorax lantsan-
gensis). z Fg %418 £ (Schizothorax yunnanensis) .

JK 24 jE 11 (Schizothorax griseus) M J& 15 fiff fifl
(Percocypris retrodorslis) % i S AH L, 2 14 41 %
B R /N T AR A, A R U /N T

Rt FRFGERI, MR RS e 4 X N I
HEREENEDY, HEBREPIAhhTFakas
AR R 0 2T P, 2 S e I 2R 2% R Rk Az 3
KB AR W i IE B, AR PR AR ) S R, AR
B AT, R R AR R Y &, H
B T 52 0 K AR BN RN, TR S R O
PR BTz K e i o, RO AR B /N i £
GRS, DT R B N Y 4 X IR
i, PRI, A0 2 0 2 B e £ £ AR A ML R
SR 2 W SN R RN IR R 22— Ak, FIE
4 % i 5 [R) = 200 A 5% 1Y BE 5 R £ (Diptychus
maculatus Steindachner)™ 45 £ 25 (1) AH X 8% 07 U ik
$:3, 1 = T & 4 (Ctenopharyngodon idellus).

i P2 ok f0 2, s U I SO A S A T
IVE K E AR A B R A T AR BT S S8
G5, AR E W B s N AR I E 0.04 m/s SHH
TR DX 3l A3 £ 1A I T X K 0.04 m/s
(F2),

R 2 FIRLHELEE 5 H & 3B N E EE

Tab.2 Comparison of induction velocity between Brachymystax tsinlingensis and other fish

246 X SN I/ (m/s)  AH X RN I /(BL/s)

Tk K /em KR/ C _ . i . Z:7% R
specie induction velocity water temperature absolute 1n.duct10n relative 1nf1uct10n reference
velocity velocity
22 I/ 41 3 fi: 1.85+0.11 11.4£0.17 0.03+0.01 1.62+0.29 ZNIT
Brachymystax tsinlingensis
fil) 1.75+0.21 13.2~15.4 0.03+0.01 1.78+0.43 [34]
Carassius auratus
A A 2.27+0.46 17.71£0.83 0.04+0.01 1.71£0.51 [34]
Pseudorasbora parva
e R AL 1 15.5-34.2 11.1-12.4 0.10-0.23 0.43-0.96 [5]
Schizothorax lissolabiatus
T v B f 17.4-31.4 12.2-13.4 0.10-0.18 0.40-0.89 (5]
Schizothorax lantsangensis
“HHE A 14.6-24.9 19.1-22.6 0.09-0.13 0.50-0.64 [5]
Schizothorax yunnanensis
TRELE £ 13.9-24.4 11.5-12.9 0.10-0.16 0.55-0.77 [5]
Schizothorax griseus
Je it 9.5-11.2 13.5-14.6 0.07-0.12 0.71-1.18 [5]
Percocypris retrodorslis
B R 12.90£1.55 18.20+1.22 0.18+0.02 1.40+0.23 [3]
Diptychus maculatus Steindachner
B 6.81+0.88 21+1 0.08+0.02 1.13+0.35 [35]
Ctenopharyngodon idellus
fiE 7.94+0.38 211 0.07+0.01 0.82+0.07 [35]

Hypophthal michthys molitrix
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I S Dk B AE 1964 4F 1 Brett®* 4 1)
G, FHEMNE R AT REE, HhRkE
Bl v T 3 f0 B % D Rt 2 B K
A KR R, 2 ik B i R B A A 5
SR A 5 015 25 04 240 f e - £ 246 o 1 R0
PO B 4 (0.14+0.03) m/s, AH XTI B 37 vk B Ry
(7.55£1.61) BL/so AS[w] 28 DL X Il A4 Ui vk 1
LA MR B, TEKIRAT S 0E T, 2804 40 i
fie A~ £ (1%) FH XTIl S U0 Dk RS 5 B R £A(8.58+
1.65) BL/sP!J J5 J§ %4 J#if t6 (Schizothorax irregu-
laris)(6.04+1.21) BL/sPHE, M@ ER TR 2%
Jif2 #1(Schizothorax dolichonema)(3.04~4.93) BL/s""!
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Abstract: This study used artificially bred Brachymystax tsinlingensis Li (1966) larvae [body weight: (0.06+
0.02) g, body length: (1.85+0.11) cm] as experimental subjects to explore the swimming ability and behavioral
characteristics of B. tsinlingensis larvae and scientifically solve the problems of water velocity environment
selection, during processes such as seedling cultivation and artificial release. The induced velocity, critical
swimming speed, and burst swimming speed were measured using the increasing velocity method at
(11.4+0.17) 'C, and the sustained swimming ability and durable swimming ability were measured using the fixed
velocity method. The results showed that the induced velocity, critical swimming speed, and burst swimming
speed were (0.03+£0.01) m/s, (0.14+0.03) m/s, and (0.22+0.03) m/s, respectively. Relative induced velocity,
relative critical swimming speed and relative burst swimming speed were (1.62+0.29) BL/s, (7.55+1.61) BL/s, and
(11.48+1.79) BL/s, respectively. The maximum sustained swimming speed and the maximum durable swimming
speed were 0.13 m/s and 0.25 m/s, respectively. This was similar to the mean critical swimming speed and mean
burst swimming speed. Continuous and endurance experiments showed that the swimming duration of B.
tsinlingensis larvae was negatively correlated with flow rate (IgT=—24.48X+7.09, R*=0.79, P<0.01), tail beat
frequency was positively and linearly correlated with flow rate (TFB=0.70U+5.54, R*=0.89, P<0.01), and stride
length was linearly and positively correlated with flow rate (SL=0.09U+0.11, R*=0.99, P<0.01). Therefore,
artificial breeding and release were performed at a flow rate of 0.04—0.14 m/s. The results of this study contribute
to improving the survival rate of artificial cultivation and release effectiveness of B. tsinlingensis and provide a
reference for the selection of resource conservation and utilization environments.

Key words: Brachymystax tsinlingensis; larvae; swimming behavior; swimming ability; stock enhancement;
resource conservation
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