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FERR/me g )
oxygen consumption rate

24°C 24~327C

R/ °C temperature

Fig.1 The impact of water temperature change on oxygen con-
(P<0.05) sumption rate of Octopus vulgaris with different dry body weight

F1 TRFKREEHEEER()SEEXNZEHHXRERX
Tab.1 The relationship of Octopus vulgaris oxygen consumption rate (y) and water temperature (x) under different
dry body weight

./g _ R? a b c P
body weight function
5.7940.97 y =—1.164x%+6.9288x~1.457 0.8252 -1.164 6.9288 -1.457 0.0004
8.37%1.67 y =1.0584x7+6.3936x—1.4244 0.8660 -1.0584 6.3936 -1.4244 0.0003
13.65%1.45 =—1.0015x*+6.1044x—1.8109 0.8870 -1.0015 6.1004 -1.8109 0.0002
16.51%1.83 y =—0.8801x™+5.4708x —1.8391 0.8488 —0.8801 5.4708 —-1.8391 0.0002
07 n=3;5+Sp 0379¢ 2.2
o 400} on837¢g
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= g ml13.65¢g
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Fig.2 The impact of water temperature change on Octopus

vulgaris ammonia excretion rate (P>0.05)

16C 20°C 24°C 28T ’ (4, 16~
32C 11.10 pg/(gh) 32C a 4.8878~
22.65 pg/(gh) 36.69 ug/(gh) 19.86 ug/(gh) 11.727, b 0.033~-0.013
15.71 pg/(g-h) ,

Qio ( 4 ,
, Qo 20~ ,
24°C , 2.94(  3), 28~32°C , ,
0.32 16~24°C , Qo (P>0.05)

3.88, 24~28°C ,Qio  0.28 ,



971

R2 TRAKREEBEHIR(Y)SREXNZERHIXAER

Tab.2 The relationship of Octopus vulgaris ammonia excretion rate (y) and water temperature (x) under different dry

body weight
‘/g . R? a b c P
body weight function
5.79=%+0.97 y =—51.112x*+312.66x-119.88 0.8128 =51.112 312.66 -119.88 0.0012
8.37%1.67 y =—45.108x*+279.24x-107.45 0.8362 —45.108 279.24 -107.45 0.0010
13.65%1.45 y =—45.795x*+284.99x—137.85 0.7009 —45.795 284.99 -137.85 0.0036
16.51%1.83 y =—45.131x*+273.25%-132.73 0.6624 —45.131 273.25 -132.73 0.0072
x3 ARKBTEHMESENHSEMN QoE 3597 O:N 24T , 28T ,
Tab.3 The Qjovalue of oxygen consumption rate Qio0) and . .
ammonia excretion rate Qo) 0f Octopus vulgaris under O:N  16~24C 28~327C
different water temperature , ,
/°C temperature Qio(0) Q1o . 24~28°C O:N
1620 2.57 2.92 24-28°C
16-24 274 3.88 ’ - ’
1628 1.38 1.61 ’
1632 0.96 1.18
20-24 2.94 2.76
20-28 1.01 0.87 3
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24-28 0.35 0.28 3.1
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Fig.3 The impact of body weight on Octopus vulgaris oxygen
consumption rate
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#4 FRERETHERERY)STERREXNZEHXAR

Tab.4 The relationship of Octopus vulgaris oxygen consumption rate (y) and dry body weight (x) under different water tem-

perature
/c ) R? a b P
temperature function
16 y = 5.5694¢7 0033 0.9650 5.5694 -0.033 0.0001
20 y =7.8539¢ 002" 0.8732 7.8539 -0.027 0.0030
24 y =11.727¢702% 0.9554 11.727 -0.026 0.2937
28 y =7.2267¢ 01 0.9361 7.2267 -0.013 0.0055
32 y = 4.8878¢ 01 0.8978 4.8878 -0.019 0.0001
450 16T =m24C e 32 (Anthocidaris crassispina)
o 400} ——20C ——28C
~F , 33C
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'on 5 300 - )
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[17]
4 Q1o
Fig.4 The impact of body weight on Octopus vulgaris 10C >
ammonia excretion rate
Melzner ¥ Cerezo 1
13.75~22.23C s Qio ,
[18]
2, 6~16 h , 2~3, ;
1~2.5, 2111
24°C , ) 16~24C Q1o
, , Qo 1.38~2.94  1.18~3.88,
24°C , 16~24C
24°C ,
3.2

[16]

x5 ARKBEFHTEHEHEIR(Y)STHRREXZEHHXAER

Tab.5 The relationship of Octopus vulgaris ammonia excretion rate (y)and body weight (x)under different water temperature

C
temper;ture function R @ b P
16 y=151.89¢70-026x 0.7652 151.89 -0.026 0.0000
20 y = 325.70e 0 0.9454 325.70 -0.031 0.0000
24 y =422.35¢ 7000 0.5597 422.35 -0.009 0.0000
28 y =298.19¢ 03 0.8731 298.19 -0.035 0.0000
32 y = 239.04¢ 003 0.8820 239.04 -0.036 0.0000
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Influence of different temperature and body weight on Octopus vul-
garis respiratory metabolism in the South China Sea

FENG Xue' 2, CHEN Pimao', QIN Chuanxin', ZHOU Yanbo', YUAN Huarong', QIAO Peipei'?, LI Na'**

1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Science; Scientific Observing and Experimental
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2. College of Marine Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: The relationship between oxygen consumption rate, ammonia excretion rate and water temperature,
body weight and the respiratory metabolism of wild Octopus vulgaris in South China Sea were investigated
with a breather apparatus in closed static seawater system. The experimental results showed that water tem-
perature had apparent effect on oxygen consumption rate and ammonia excretion rate (P<0.05), while the
influence of weight was not significant(P>0.05). Under 16—32°C, the oxygen consumption rate and ammonia
excretion rate first increased and then decreased with increasing temperature; under the same temperature, no
significant changes were observed among different body weight. Temperature of 24°C may be the kick point
for Octopus vulgaris respiratory metabolism. Under this temperature, the highest oxygen consumption rate,
ammonia excretion rate and fastest metabolic rate were recorded. At 24°C, Octopus vulgaris oxygen con-
sumption rate and ammonia excretion rate were 0.86 mg/(g-h) and 36.69 pg/(g-h) per unit of body mass,
respectively. The result of respiratory metabolism substrate analysis showed that under 24-28°C the ratio of
O: N increased with temperature increasing, which indicated that the proportion of energy provided by
protein decreased.

Key words: Octopus vulgaris; South China Sea; oxygen consumption rate; ammonia excretion rate; water tem-

perature; body weight
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