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Tab. 1 The body size of the experimental fish (mean+SE)

; (L3S PR v
finge Body length  Body At
(cm) weight (g) n

9.41£1.59 8.58+0.43 8

o
fithrIndex Species

Upaie M Uo M5E  ZRIG 2R
Measurement of Brachymystax
Ugait and Ugy tsinlingensis
AN
Phoxinus
lagowskii
Uerie AN 58 23 0 A Sl e
Measurement of Brachymystax
metabolism and tsinlingensis
Ucrit ﬁ Eﬁﬁﬁ
Phoxinus
lagowskii

8.69+0.66 8.39+0.20 15

9.16+0.43 10.98+1.49 15

8.05+0.25 8.18+0.83 15
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K1 FRieanihis 5y LI RE I LLEL
Fig. 1 Comparison of swimming performance between Brachy-
mystax tsinlingensis and Phoxinus lagowskii
Uerie: 10 SRR, Upggiy. IAVEFEIRSE; Uy, ST IR H L 5
FUerie FEXT I SRR E S rUpgie. AR VR AR E ;1 Uy AHXT
S KO FE 5 a—b, x—y LAR 5 BER R 43 A0 R o8 BT AR
Ui M Uy 1 1) 22 7 S35
Ugic- Critical swimming speed; Uy, Gait transition speed; Uy
Constant acceleration test speed; rU,;. Relative critical swim-
ming speed; 7Upy,;. Relative gait transition speed; rU,. Relative
constant acceleration test speed; Different letters on a—b and x—y
indicate significant interspecific differences in Uy and Ug,
respectively
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Fig. 2 Comparison of metabolic characteristics between Brachy-
mystax tsinlingensis and Phoxinus lagowskii

RMR. & 1EACH % MMR. dg KACHE % MS. A SR8 28 10
a—b, m—n, x—y FFRFREAF A7 KR FRMR. MMR
HIMSH ] 72 7 2 2%

RMR. Resting metabolic rate; MMR. Maximum metabolic rate;
MS. Aerobic metabolic scope; Different letters on a—b, m—n, and
x—y indicate significant interspecific differences in RMR, MMR
and MS, respectively
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Fig. 3 The oxygen consumption rate (MO,) of Brachymystax tsin-
lingensis and Phoxinus lagowskii at different swimming speeds
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Fig. 4 The energetic cost of transport (COT) of Brachymystax
tsinlingensis and Phoxinus lagowskii at different swimming speeds
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COMPARATIVE STUDY OF METABOLIC CHARACTERISTICS AND
SWIMMING PERFORMANCE BETWEEN BRACHYMYSTAX
TSINLINGENSIS AND PHOXINUS LAGOWSKII

WU Qi"?, WANG Hong’, WANG Li-Ying"*, PENG Min-Rui', ZHENG Xue-Li', LI Ping",
FU Shi-Jian"? and XIA Ji-Gangl’2
(1. Fish Ecology and Conservation Research Center, Chongqing Normal University, Chongqing 401331, China; 2. Laboratory of
Evolutionary Physiology and Behavior, Animal Biology Key Laboratory of Chongqing Education Commission, Chongqing Key
Laboratory of Conservation and Utilization of Freshwater Fishes, Chongqing Normal University, Chongqing

401331, China; 3. School of Teacher Education, Chongqing Normal University, Chongqing 401331, China;
4. Power China Northwest Engineering Corporation Limited, Xi’an 710065, China)

Abstract: Qinling lenok Brachymystax tsinlingensis, a threatened salmonid species endemic to the Qinling Mountain
Range, is a second-class state-protected wild animal in China Red Data Book of Endangered Animals. This species is
landlocked and adapted to cold-water environments, specifically occurring in Qinling streams together with Phoxinus
lagowskii. In order to explore the interspecific differences in swimming performance and metabolic characteristics
between B. tsinlingensis and their main prey fish P. lagowskii, the anaerobic exercise ability (i.e., constant acceleration
test speed, U,), acrobic exercise ability (i.e., gait transition speed, Uy, and critical swimming speed, U.), resting
metabolic rate (RMR), maximum metabolic rate (MMR), aerobic metabolic scope (MS), and the energetic cost of trans-
port (COT) of wild populations of both species were measured using a Brett-type swimming tunnel respirometer. The
results showed that: (1) the U, and U, of B. tsinlingensis were higher than those of P. lagowskii (P<0.05), but there
was no significant difference in the relative swimming abilities (including Uy, #Ugi, and rUgy) between the two
species (P>0.05). (2) The RMR, MMR, and MS of B. tsinlingensis were significantly higher than those of P. lagowskii
(P<0.05). Morover, both the oxygen consumption rate and COT of B. tsinlingensis at a specific swimming speed were
higher than those of P. lagowskii. (3) The U, of B. tsinlingensis showed a significant positive correlation or a trend of
positive correlation with MS and MMR, while the U, of P. lagowskii was not correlated with either MS or MMR
(P>0.05). The results suggest that the relative swimming performance of B. tsinlingensis is similar to that of P.
lagowskii, whereas the swimming efficiency of B. tsinlingensis is lower. On the other hand, B. tsinlingensis have
greater metabolic potential, which is an important driving force for supporting their swimming performance. These
findings are expected to provide a theoretical reference for studying the conservation physiology of B. tsinlingensis and
understanding the dynamics of interspecific relationships in Qinling stream ecosystems.

Key words: Critical swimming speed; Aerobic metabolic scope; Swimming efficiency; Interspecific interactions;
Brachymystax tsinlingensis
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