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KT ; FETZ 3 N33.4%:; 1E28—29°C I, FEREW 2k, ¥
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Tab. 1 Mortality of three sizes of Schizothorax waltoni with the
increased temperature

HHFET B2 (B )Number of deaths in

Hj ] Tenfﬂzlle’fiture each group (Tail)
Time (C) j(%yﬁgLarge EP%)”UI‘%_ /J\%Wfﬁ Small
size Medium size size
16:00 13 0 0 0
20:00 14 0 0 0
0:00 15 0 0 0
4:00 16 0 0 0
8:00 17 0 0 0
12:00 18 0 0 0
16:00 19 0 0 0
20:00 20 0 0 0.67+1.15
0:00 21 0 0 0.67+1.15
4:00 22 0 0.33+0.58 0
8:00 23 0 0.67+0.58 0
12:00 24 0.67+0.58 1.00+0.00 0
16:00 25 0.33+£0.58  0.67+0.58 0
20:00 26 1.00+0.00 1.00+0.00 0
0:00 27 0.33+£0.58  0.67+0.58 0
4:00 28 0.67+£0.58  0.33+0.58  0.67+1.15
8:00 29 0.67<1.15 0 0.67+1.15
12:00 30 0.33+£0.58  2.67+1.54  0.33+0.58
16:00 31 0.67+0.58 1.33£0.58  0.67+0.58
20:00 32 3.33+1.53 1.00+£0.00  0.67+0.58
0:00 33 0.33+£0.58  3.33+2.08
4:00 34 3.00+0.00
8:00 35 1.33+0.58
12:00 36 3.00+2.00
£l Total 8.00+£0.00  10.00+£0.00  15.00+0.00
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{4 JER D] A2 3 il AR AR B 5% I ) R i 6 £ Ak 3R
TR BN I 5245 56 N s i, N 2 ik st
FRIRAE AR S 5 BT . E26—29°CHY, # /0 i
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oy 0 J P IR, 5 A oy e KE R B R
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IR F P4, DRI, A A AT, WG
s X IR R L AET .
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Tab.2 The tolerance of three sizes of Schizothorax waltoni with the increased temperature
] i = TEBIRA Activity state
Time Temperature (C) KHH Large size thELEE Medium size /NS Small size
16:00 13 EBhIER TEBhIER TEBhIE R
20:00 14 TEBIEE TEBhIEE TEBhIEE
0:00 15 TEBIEE TEBIEH TE Bl IE R
4:00 16 TEBNIEE B IEE TEBIEE
8:00 17 TEBIEE TEBhIEE TEBhIEE
12:00 18 TEBIEE TEBIEH TE Bl IE R
16:00 19 TEBNIEE B IEE TEBIEE
20:00 20 TEBIEE TEBhIEE TEBhIEE
0:00 21 TEBIEHE TEBIEH TE Bl IE R
4:00 22 BN IE R BN IE R TEEIE R
8:00 23 TEBIEE TEBhIEE TEBhIEE
12:00 24 TEBIEHE HB - LR, W B TE Bl IE R
g0 2s  WAGEBEKITLE e ik, i waiEn
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0:00 13 R ko€ Bl o R o T 5 ) A 7 ez < =1 R/ € e E A s N T S L B
: S A DSGIILES
i RN 1 O NI E N sV T T 1R /¢
4:00 34 PEENIE, METIANKIK, 738 #Ho 0k
P 1) e B 7K TR
Ko sAE K b2 s), i T2
8:00 35 Wesh, BTG, B R ELEE, SR
W, 5 fa 2EEAR
12:00 36 o B LB, TR DINKR, Rk

ST AT, WEROINR, T 4z AR T
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Tab. 3 Mortality of three sizes of Schizothorax waltoni with the
reduced temperature

A PR AR 7 £ 5 1t 2 2 3 v, WL F Y Bl R
ok, FERIARUTRE RS, R REAE E g R0
AT THEE FR WP AR B R 1 T R
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FEE B 14 7K L T FEE ARG £ 7K P VA SRR 0 D> £ R 7E
KR T A B SRR K P B AU,
TE 6 T £ LK, 6 I BRI A % A T %
F 7 G o R T DATE — S U S R P,
PR B IR _E TR, 5 4k, IR T, i 4
TP A5 28 Sk B BT 2 F9 S, R A AR ek
FIHE BEAD . w HERIN, 7E AR [F) 5L R AH
ANVE R LS 1F T, MG PR 5 M L, G,
IR, BRI <rh UM </NURS 3 5 kA
e 2L oy o )y 5 A S A 4 A — B il
bt A PP A3 2 080 A KR, R L B e A
K, H I A 6 A, BT > o A >
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Tab. 4 The tolerance of three sizes of Schizothorax waltoni with
the reduced temperature

% 2HFE TR (R )Number of deaths in

fief i) Terrfiﬁerr% ture each group (Tail)
Time (0) j(%‘j'ﬂf.% ':F‘.ﬂﬁﬁ /J‘ﬂf%
Large size  Medium size  Small size
20:00 12 0 0 0
0:00 11 0 0 0
4:00 10 0 0 0
8:00 9 0 0 0
12:00 8 0 0 0
16:00 7 0 0 0
20:00 6 0 0 0
0:00 5 0 0 0
4:00 4 0 0 0
8:00 3 0 0 0
12:00 2 0 0 0
16:00 1 0 0 0.33+0.58
20:00 0 0 0 0.33+0.58
# 1l Total 0 0 2.0040.00

ot ] ELRE IEBIRAS Activity state
Time remperature itk RS AN
C Large size  Medium size  Small size
20:00 12 EBIER WEBNIER  TESIER
0:00 11 TEBIEH WEBENIER  TEBIIER
4:00 10 TEBIES WEBNIER  TESIIER
8:00 9 HENIEH WEHNER WEEhIE
12:00 8 TEBIEH WEBENIER  TEBIIER
16:00 7 EBIEE WEBNIER  TESIIER
20:00 6 %Eﬁﬁﬁzbgﬁ EAIER  WEEHHIER
N =3 % \@: = o lorid
0:00 5 U LefEEE z;gg}rgé TN IE
e b AR VE R A2
400 4 e DA MO GIESE
8:00 3 AP A B
Wi, i, ey A UTIRR
E A, i T JE
~ mi}géﬁ, 1it, Yﬁﬁﬂ%‘f“x"
12:00 2 B PRS- -
SONGRZE, [A] WPIRIRZE, ok RP
BRSNS, BEMKE, 8, WA
P AN A gﬂﬁﬂﬂ 1, TSR E
16:00 1 MR, FARIASR AR
FREMKIE, ) 8K, B ARERENKR,
NIRZE, T SRR E R,
FURNL, VPR P, T ROBORZE, AN
A FE Ly A4 H K T
20:00 0 YRR

gy, BEE
R e e SV

AR e g sk
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Tab. 5 The effect of increased temperature on the breathing rate
of three sizes of Schizothorax waltoni

R 6 REMERI =R RIFE SRS & TSR A R4
Tab. 6 The effect of reduced temperature on the breathing rate of
three sizes of Schizothorax waltoni

. IR A5 (¥ /min) Breathing rate
I

N time/min
Ff /8] Time Tem(g’ér)ature o] *%Large (Efﬂ.%ﬂ;}%) /J\j;)rﬁrg
size Medium size Small size
16:00 13 433+1.5°  92.747.6° 126.7+14.2°
20:00 14 57.7+42°  98.0£5.0° 133.7+12.0°
0:00 15 64.3£3.2°  120.343.8" 133.348.4°
4:00 16 68.045.3"  124.0£1.0° 138.3+12.5°
8:00 17 90.3+3.1°  130.7£7.2° 145.7+7.2°
12:00 18 96.3+4.5" 127.7+2.1° 146.3+5.9°
16:00 19 96.0+8.7" 125.343.8" 148.743.5°
20:00 20 110.0420.0° 138.33.5° 156.0+3.0°
0:00 21 106.3+16.0° 140.7+1.5° 153.0+3.0°

4:00 22 123.042.6"  152.0£4.6" 162.0+3.0°

8:00 23 121.3+7.0°  150.0£3.0° 162.0+3.0°
12:00 24 120.043.0°  154.7+5.1° 163.7+8.1°
16:00 25 119.740.6"  154.0£3.5" 166.0+3.5°
20:00 26 121.342.9°  148.746.4° 171.0+7.9°
0:00 27 127.0£1.7°  150.746.8" 173.0£7.5°
4:00 28 127.745.1°  145.7£3.8" 161.0+4.6°
8:00 29 145342.3"  149.0+7.5" 147.3%3.1°

12:00 30 152.3+2.0"  163.0£1.7° 152.7+8.5"
163.749.0°  166.3+1.5° 155.041.7°

16:00 31

20:00 32 161.0+5.6" 160.0+4.6"
0:00 33 157.0£1.7*
4:00 34 164.7£5.5
8:00 35 164.7+10.8"

IR 45 R (% /min) Breathing rate

Fisf (1] i (time/min)
. Temperature - o -
Time (C) Kt Large  ATHLHE NS
size Medium size  Small size
20:00 12 43.043.0°  92.3+8.1°  118.744.5°
0:00 11 44.043.0° 101.743.5°  106.7£14.0°
4:00 10 450£1.0°  68.0+7.5° 88.7+7.5°
8:00 9 46.343.1°  64.0+4.6" 82.7+3.8°
12:00 8 44.0+1.7°  68.046.2° 84.045.2°
16:00 7 423£0.6°  67.046.2° 72.0+3.0°
20:00 6 42.043.0°  58.7+1.5° 69.745.0°
0:00 5 38.043.5°  47.046.2°  58.049.2°
4:00 4 32.746.5"  45.0+5.2° 43.0+11.4"
8:00 3 28.7+2.1"  26.0+4.6" 42.349.8°
12:00 2 223451 17.043.5° 32,7435
16:00 1 227423 18.043.0"  26.7+3.1°
20:00 0 12.0£3.0°  16.0£1.7°  11.740.6°

W BRI EEEREE . FBRIAATECE LR RS F
BHRRFIR A2 5 A B3 (P>0.05);  ATECT bR/ G 7 REA )
NI E (P<0.05) [FATHCT LAR/NE R ) A 22 5 A B
= (P>0.05); T[]

Note: Data are presented by Mean+SD. Capital letters with
superscripts in the same column and line are not significantly
different (P>0.05); different superscripts in the same line are
significantly different (P<0.05); same superscripts in the same line
are not significantly different (P>0.05). The same applies below
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I35 SRS FIE AT 2R, 6F T AR 2614 T hr e 24 15
kU, R AR KA — e HE, KON TET
B VA AT KRR I 261, SR RG BOK, AR 5
BN B SR A A L R DR AR
I FERE IR, B S th T B A BRI & BRI LR AE T,
RE A% T 47 1 B (R 20

RFEREETFIRIES EENTHURRE &
R TFE &R, A S AR R AR, e i
W AR o AREENE BT, Mk BRI R, SR AR
e AR AR, T 5 3 R vl B I PR AR, R4
FRA B AR A, SR 20k B 0 A 52 RIS,
oo 2R AE T 0 L, R R R E T
BfF FE R BH, 7R B BRAR ) 25 R 1, PR IR IR 000 26 9k
%, A BREVERRAC, AU, LI PRI i f A 5
el it B 5 RS T ok

FH P VAT, R 2[R 53, BTS2 I B
B AT A, 1SR . RS RN Rk hr
2L 1 1 RME 4y 51590.9519. 0.97297F10.9686, i
BRREF, FE FE m, HAEARZ IR, W B0 R
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The relationship between the breathing rate and temperature of three different sizes of Schizothorax waltoni

F iR T Ay HHE30°C . 30°CHI33°C M R BRI
¥I0°C; iR B 5208 4 7 &30°C . 30°CAHI33C.
TE R RS b, 8 b IR R A &, 15
PSS e WA £ B Gl A A L ) R R R AL e
JIN, TR, FLRIRAT R AR R, A AR ik
5T, o) R R PN 0 B T R AR A SR, i L
B LU A e AR A B, A5 R OR8N RE
i, 7K AR A f SRR N Ah, TE PR A
W1, FR RS EROR, R @A B Bk A
AR 2R, ARG T B, A LA REIRS, kS T
Y BT i BT AE T, B B T ) S AR
Z=AT . NI, 78N TR el & L SR 2 i ol fE v,
X T A B B B AN SR N RS B R £,
o T AR DN, TER R OL T, K
TN 2 KM A R, MM CRAIESSE = s 2 A0 IE
K.

S5 3k
(1]

Fisheries Bureau of Tibet Autonomous Region. Fish and
Fishery in Xizang [M]. Beijing: China Agriculture Press,
1995: 10-13. [FH58 H ¥6 XK 7= Ja. 78 58 . 288 S H B
M. db 5T drE A B AL, 1995: 10-13.]

Chen F, Chen Y F. Investigation and protection strategies
of fish of Lhasa River [J]. Acta Hydrobiologica Sinica,
2010, 34(2): 278-285. [MR#E, MRExlsg. figein 2K 1 &
FARY [7]. AKAEAE544R, 2010, 34(2): 278-285.]

Yang H Y, Huang D M. A preliminary investigation on
fish fauna and resources of the upper and middle Yalu
Tsangpo River [J]. Journal of Huazhong Normal Uni-
versity (Natural Sciences), 2011, 45(4): 629-633. [#iX
18, P SR L R SR X R A SRR
AW (1] PR R (H AR RR), 2011,
45(4): 629-633.]

Fry F E J, Brett J R, Clawson G H. Lethal limits of tem-

[2]

[3]

[4]



6 3

TR B S5 s AN RIURS 31 % SR i PR i 52 A1 F 7

1237

(3]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

perature for young goldfish [J]. Revue Canadienne de
Biologie, 1942(1): 50-56.

Wang X J, Wu D A. Studies on the criteria of water tem-
perature for major cultured freshwater fishes [J]. Journal
of Fisheries of China, 1994, 18(2): 93-100. [[E$5%, RE
2. JURP B OK SRR S BT AT (9], 2K o
R, 1994, 18(2): 93-100.]

Elliott A. A comparison of thermal polygons for British
freshwater teleosts [J]. Freshwater Forum, 1995(5): 178-
184.

Zhang Y Q, YinJ S, Xu G F, et al. Effects of the water
temperature and the weight on the critical swimming
speed and oxygen consumption rate of Salvelinus leuco-
maenis [J]. Acta Hydrobiologica Sinica, 2015, 39(4): 661-
668. [K/KIR, TSNk, TR0, 2. KR AN PR S0 AL
B 1 S e ko RE A S AR R I S [J]. JKAEAE)
2R, 2015, 39(4): 661-668.]

Zhou X J. Study on the biology and population dynamics
of Schizothorax waltoni [D]. Wuhan: Huazhong Agricul-
ture University, 2014: 21-108. [ ' H. fup= 3@ @ Mk
LY E MRSV [D]. DL Rl R E,
2014:21-108.]

Qiu H, Chen Y F. Age and growth of Schizothorax
waltoni in the Yarlung Zangbo River in Tibet, China [J].
Ichthyological Research, 2009, 56(3): 260-265.

Hao H Z. Studies on age and growth of Schizothorax
waltoni Regan [D]. Wuhan: Huazhong Agriculture Uni-
versity, 2005: 14-32. [FEDLFF. 5% R0 £ [ 4 i A 2L
KA [D]. BB AR K 2, 2005: 14-32.]

Wang W L, Li B H, Zhou J S, et al. Two different modes
domesticated wild Schizothorax waltoni Regan and com-
pared test results [J]. Tibet Journal of Agricultural Sci-
ences, 2016, 38(1): 16-20. [£ /i R, 251, Ak, 4.
PIFIAS [R) AR 20N T 5 B A vy 5 2R £ 03 35U L
(7). PR, 2016, 38(1): 16-20.]

Guo X Z, Zhang G R, Wei K J, et al. Development and
characterization of 20 polymorphic microsatellite loci for
the Schizothorax waltoni [J]. Conservation Genetics Re-
sources, 2014, 6(2): 413-415.

Xu J. Early development of four Schizothoraeinae fishes
in the Yarlung Zangbo River, Tibet [D]. Wuhan:
Huazhong Agriculture University, 2011: 24-30. [V7-#. HE
B ATV R R AR R VR B IOTFT [D]. #C
P Aol K2, 2011: 24-30.]

Baker S C, Heidinger R C. Upper lethal temperature tole-
rance of fingerling black crappie [J]. Journal of Fish Bio-
logy, 1996, 48(6): 1123-1129.

Shelford V E. Physiological animal geography [J]. Jour-
nal of Morphology, 1911, 22(3): 551-618.

Shelford V E, Schinn H B. Animal communities in tem-
perate America [J]. Elementary School Journal, 1937,
30(3): 548-549.

Pankhurst N W, Munday P L. Effects of climate change
on fish reproduction and early life history stages [J]. Ma-
rine and Freshwater Research, 2011, 62(9): 1015-1026.
Chen Q Z, Zeng J N, Gao A G, et al. Advances in study
of temperature of thermal tolerance of fishes [J]. Journal

[19]

[20]

21

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

of Fisheries of China, 2004, 28(5): 562-567. [[(f4E,
TLT, AR, 4. 0 TR B FUt g [0). /K72
R, 2004, 28(5): 562-567.]

Currie R J, Bennett W A, Beitinger T L, et al. Critical
thermal minima and maxima of three freshwater game-
fish species acclimated to constant temperatures [J]. En-
vironmental Biology of Fishes, 1998, 51(2): 187-200.
Wang Y S, Cao Z D, Fu S J, et al. Thermal tolerance of
juvenile Silurus meridionalis Chen [J]. Chinese Journal
of Ecology, 2015, 27(12): 2136-2140. [E =¥, BiRE %,
A2, S5, B 7 4l K BT SZAFAE (7). AR,
2015, 27(12): 2136-2140.]

Chatterjee N, Pal A K, Manush S M, et al. Thermal tole-
rance and oxygen consumption of Labeo rohita and Cyp-
rinus carpio early fingerlings acclimated to three diffe-
rent temperatures [J]. Journal of Thermal Biology, 2004,
29(6): 265-270.

Chai X J, Xu J Z. A study on tolerance of Nibea japonica
(Temminck et Schlegel) towards temperature [J]. Modern
Fisheries Information, 2007, 22(2): 22-23. [%8%2 %, 1 H
gL H B i Nibea japonica (Temminck et Schlegel)
LR AT [J]. kA B S g, 2007, 22(2): 22-
23]

Song Y, Su M L, Liu N X, ef al. Studies on low tempera-
ture resistance and nutritional needs of Scatophagus ar-
gua juveniles [J]. Journal of Shanghai Ocean University,
2012, 21(5): 715-719. [RH8, 77 B 5%, XIE A, 2. &k
4y 8 IR IR 52 B ) MRS FR F RGBT T (7). Lifg
HRVER2244), 2012, 21(5): 715-719.]

Wu Q, Cai L M, Lu J P, ef al. Studies on the tolerance
ability of young Sclizothorax prenanti to variance of the
water temperature and dissolved oxygen [J]. Journal of
Sichuan Institute of Animal Husbandry and Veterinary
Medicine, 2001, 15(3): 20-22. [ &7, £AL Y, Bl -F, 55
T 1 215 #0140 #0050 7K ANV R 4L R T 52 708 9 [3]. Y
I s 2 2 e 2241, 2001, 15(3): 20-22.]

Liu C S, Chen S Q, Sun J M, et al. The tolerability of
younger Anarrhichthys ocellatus to temperature and sali-
nity [J]. Fishery Modernization, 2011, 38(2): 1-5. [XIF
Tk, BRVUIE, Fhigt i, 5. JR6E 4t X IR A0 6 BE i 32 14
PRI 5 (7], WOl IALAL, 2011, 38(2): 1-5.]

Cossins A R, Bowler K. Temperature Biology of Anim-
als [M]. The Direct Effect of Temperature Changes. Sprin-
ger Netherlands Publisher, 1987: 23-61.

Li HJ, Zhang N, Lin X T. Spatio-temporal characteris-
tics of Yalung Zangbo River in Tibet [J]. Journal of He-
nan Normal University (Natural Science), 2010, 38(2):
126-130. [ZEZLHY, SKAR, PR/NE. 74 JBUAE 5 AT V7K S
I 2R 23 AT [T 900 B T K 2 2 ik (E 2R i), 2010,
38(2): 126-130.]

Feng Z Q, Wang Z X. The acclimation of fishes to envi-
ronmental temperature [J]. Journal of Fisheries of China,
1984, 8(1): 79-83. [{tH5E, FAARE. f 25X BT IR A&
L) [T]. KPR, 1984, 8(1): 79-83.]

Chen S B, Fan Z T, Chen W X. The relationship of respira-
tory rate and oxygen consumption rate in common carp
under different temperature [J]. Journal of Northeast Ag-


https://doi.org/10.7541/2015.88
https://doi.org/10.7541/2015.88
https://doi.org/10.3969/j.issn.1005-2925.2016.01.004
https://doi.org/10.3969/j.issn.1004-8340.2007.02.006
https://doi.org/10.3969/j.issn.1007-9580.2011.02.001
https://doi.org/10.7541/2015.88
https://doi.org/10.7541/2015.88
https://doi.org/10.3969/j.issn.1005-2925.2016.01.004
https://doi.org/10.3969/j.issn.1004-8340.2007.02.006
https://doi.org/10.3969/j.issn.1007-9580.2011.02.001

1238 K& A& Y ¥ 44 %

ricultural University, 2006, 37(3): 352-356. [MRAa %, V4 28-30.]
JCIE, BREE D4, ANIRREE T S o R A0 R 5 A A R B % [35] Portner H O, Knust R. Climate change affects marine
F [7]. RAGLO R 5241, 2006, 37(3): 352-356.] fishes through the oxygen limitation of thermal tolerance
[30] Jesse F B. Animal Anatomy and Physiology (second edi- [J]. Science (Washington D C), 2007, 315(5808): 95-97.
tion) [M]. Reston Virginia: Aprentice-Hall Company, [36] Song W H. The effects of stocking density and water tem-
1982: 185-203. perature on growth and physiological parameters of Cteno-
[31] Yang K, Gao Y A, Yuan Y C, et al. Studies on oxygen pharyngodon idellus [D]. Qingdao: Ocean University of
consumption rate, ammonia excretion rate and suffoca- China, 2012: 38-43. [RI 4. 75 % FE A FE X B M,
tion point of Squaliobarbus curriculus [J]. Freshwater (Ctenopharyngodon idellus) = K F1 4= B A AL F8AR 1T 5210
Fisheries, 2017, 47(5): 9-13. [#9, =%, REHE, % [D]. F & P EFAE R, 2012: 38-43.]
FRIREEFEECR . HFE R E B S IWIE 5 [J]. 3K [37] LiuY C, Liu HP, Liu S Y, et al. Effects of temperature
Wilk, 2017, 47(5): 9-13.] on embryonic development and growth traits of Oxygym-
[32] Schurmann H, Steffensen J F. Effects of temperature, nocypris stewartii larvae and juvenile [J]. Chinese Jour-
hypoxia and activity on the metabolism of juvenile A4z- nal of Zoology, 2018, 53(6): 910-923. [XII¥aid, XIiF,
lantic cod [J]. Journal of Fish Biology, 1997, 50(6): 1166- X FRZH, &5 IR TR IR e R B e AT A fa AR K
1180. ARSI [J]. 244 E, 2018, 53(6): 910-923.]
[33] Cao W Q, Zhang C Z, Qin S F, et al. Model FRF-1 de- [38] Kling L J, Hansen J M, Jordaan A. Growth, survival and
termination instrument [J]. Journal of Beijing Polytech- feed efficiency for post-metamorphosed Atlantic cod
nic University, 1989, 15(2): 34-41. [H4E%), K= 1E, & (Gadus morhua) reared at different temperatures [J].
/i, S FRF-178 0 SROPIROH 3 I 5 AX [7]. b5 Tk Aquaculture, 2007, 262(2): 281-288.
K2R, 1989, 15(2): 34-41.] [39] Wei X, Deng Y, Zhang L L, et al. Analysis of water tem-
[34] Chen J S. Influence of temperature on the digestive en- perature characteristics in middle reach of the Yarlung
zyme activity and respiration frequency of Pterophyllum Zangbo River [J]. Journal of Sichuan University (Engi-
scalare [D]. Xiamen: Xiamen University, 2007: 28-30. neering Science Edition), 2015(S2): 17-23. [#i4y, X =,
[ BB . I8 B X6 40l . (Pterophyllum scalare) B 1L TRERTE, & HES A VL A T B K IR AR TE 4 by
W 77 B MR (R 2 (D). JE 1] BT, 2007: 1. DU AR (TR R 2R, 2015(S2): 17-23.]

THE STUDY ON THE TEMPERATURE TOLERANCE OF DIFFERENT SIZES OF
SCHIZOTHORAX WALTONI

HE Lin-Qiang ", WAMG Wan-Liang', ZENG Ben-He', YANG Rui-Bin’, LIU Hai-Ping', ZENG Xiao-Li’,
XU Zhao-Li’ and WANG Jian’
(1. Institute of Fisheries Science, Tibet Academy of Agricultural and Animal Husbandry Sciences, Lhasa 850002, China;

2. Huazhong Agricultural University Fisheries College, Wuhan 430070, China; 3. Southwest University
School of Animal Science, Chongqing 404100, China)

Abstract: To investigate the temperature tolerance of Schizothorax waltoni with 3 different size, the temperature was
increased or decreased by 1°C every four hours and then balance for 3 hours, until all fish died or the water temperature
dropped to 0. The results showed that the highest temperature of large size [(100.93+£13.12) g and (19.71+1.04) cm],
medium size [(15.11+5.03) g and (10.05+1.19) cm], small size [(1.37+£0.32) g and (4.51£0.35) cm] of Schizothorax
waltoni were 30°C, 30°C and 33°C respectively and the lowest temperature was 0 for all 3 groups with all fish can sur-
vive. The temperature tolerance amplitude were 30°C, 30°C and 33°C respectively; the breathing rate of Schizothorax
waltoni were different in the different temperatures, and the breathing rate of different sizes of Schizothorax waltoni
were significantly different (P<0.05). Therefore, it is suitable for the large-scale breeding of Schizothorax waltoni in
areas with high altitude and temperature variation and the small size of Schizothorax waltoni should be farmed in the
greenhouses to guarantee the high survival rate and normal growth.

Key words: Schizothorax waltoni; Limit temperature; Tolerance; Breathing rate
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