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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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Tab.2 The tolerance of three sizes of Schizothorax waltoni with the increased temperature
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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
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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
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bt A PP A3 2 080 A KR, R L B e 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
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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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A T S Ay i SR IR AT TS e, A A
B Bl e 7 B8 2 Z R R, HACH R B R 2 D,
KA YGRS T TS B AT S B — B FEAIR
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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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I FERE IR, B S th T B A BRI & BRI LR AE T,
RE A% T 47 1 B (R 20
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The relationship between the breathing rate and temperature of three different sizes of Schizothorax waltoni
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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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