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Tab.1 Biological measurements of S. acuta in the experiment of temperature gradient

/°C /em /em /em /g /g F*
Temperature  Group Shell S%lell sh.ell Dry shell Dry flesh C'ondition
length width height mass mass index*
A 8.40£0.18a 2.24+0.1la 4.08+0.11a 14.45+1.50a 3.48 £0.74a 24.29 £5.56a
16 B 7.36 £0.24b  1.91 +0.12b  3.70+0.16b  8.52 +1.18b 2.63 +0.36b 31.13 £4.72b
C 6.53+0.19¢ 1.75+0.10c  3.30 0. 15¢ 5.88£0.59¢ 1.97 +£0.27¢ 33.72 +5.40¢
A 8.48£0.38a 2.16+0.18a 4.16+0.21a 14.27+1.5la 3.72+0.68a 26.06 +3.64a
;2 B 7.31+0.33b  1.83+0.12b 3.60+0.15b  7.86+1.61b 2.75+0.54b 35.38 +5.82b
C 6.73£0.14c  1.69£0.08c  3.42 £0. 16¢ 6.20 £0.45¢ 2.08 £0.41c 33.48 +5.56¢
28 A 8.30£0.17a 2.05+0.10a 4.08+0.13a 13.02+1.23a 3.71+£0.5la 28.84 £5.43a
32 B 7.45+0.19b 1.87+0.07b  3.64+0.16b  8.21 £1.31b 2.82+0.52b 34.55+5.71b
36 C 6.57 £0.11c  1.67 £0.08¢c  3.36 £0. 15¢ 5.61 £0.64c 1.97 £0.34c  35.02 +3.93¢

(P> 0.05); = / x 100%
Note: The same letters in the same column indicate not significant difference ( P >0.05) ; * Condition index = dry mass of

the soft part/dry shell mass x 100%
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Tab.2 Regression between metabolism rates and the body mass weight of S. acuta
(OR) ( NR)
A Oxygen consumption rate ( OR) Ammonia excretion rate ( NR)
Temperature
n a b R R n c d
16 36 0.362 0.874 0.950 36 44.678 0.454 0.989
20 36 0.437 0.638 0.956 36 69. 025 0.560 0.966
24 36 0.79%4 0.738 0.992 36 100. 704 0.573 0.964
28 36 0.973 0.489 0.970 36 121.158 0. 604 0.988
32 36 1.371 0.493 0.938 36 95.575 0.607 0.943
36 36 1.151 0.488 0.978 36 63.438 0.747 0.922
2.3 o 1
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Fig.1 The effects of temperature on oxygen Fig.2 The effects of temperature on ammonia

consumption rate of S. acuta excretion rate of S. acuta
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3

Tab.3 Regression between oxygen consumption rate and water temperature of S. acuta

Experimental group " “ % K
A 36 0.021 7 0.110 0.997
B 36 0.0233 0.114 0.996
c 36 0.041 1 0.100 0.994
4

Tab.4 Regression between ammonia excretion rate and water temperature of S. acuia

n c, d, d, R?
Experimental group
A 36 139.368 14.422 0.272 0.885
B 36 160. 873 16. 600 0.315 0.889
C 36 205.760 20.773 0.386 0.892
5
Tab.5 The effect of water temperature on the metabolism rate of S. acuta
Q10 Q10
At Oxygen consumption rate / Q10 Ammonia excretion rate / Q10
Temperature
A B C A B C
16 ~20 2.904 2.756 2.818 1.986 2.059 2.354
20 ~24 3.114 3.660 3.593 2.465 2.470 2.515
24 ~28 3.578 3.466 2.654 1.451 1.465 1. 600
28 ~32 2.281 2.423 2.307 0.571 0.509 0.567
32~36 0.729 0.547 0.703 0.236 0.235 0.291
2.4 (0:N)
6. O: N 4.312 ~21.874. O:N °
3
3.1 6 (O N)
Tab.6 The ratios of oxygen consumption rates to ammonia-N excretion rates
(O :N) of S. acuta in the experiment of salinity
/°C Size
Temperature A B C
16 4.312 4.503 4.891
1B 20 5.020 5.061 5.255
ABC3 24 4.853 5.374 5.456
28 ~32 C 28 8.273 9.327 7.821
2% 32 19.188 21.263 19.005
28 ~32 C

36 21.600 21.874 19.296
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Effects of Body Mass and Temperature on Oxygen Consumption
Rate and Ammonia Excretion Rate of Soletellina acuta

HUANG Yang' > HUANG Haili' > LI Dong® SUN Chengbo' > LIU Zhigang’
(1. Donghai Island Marine Biology Research Base Guangdong Ocean University Zhanjiang 524025 China; 2. Guangdong Higher

Educational Institutions Engineering Research Center for Culture of Tropical Marine Invertebrates Zhanjiang 524025 China)

Abstract: The oxygen consumption rate and ammonia excretion rate of Soletellina acuta were examined by using
the indoor experimental ecological methods. The results showed that the oxygen consumption rate and ammonia
excretion rate of S. acuta had negative power function correlation with the body mass cultured at 16 —32 “C. At
16 ~32 °C the oxygen consumption rate of S. acuta was exponentially correlated with temperature. The oxygen
consumption rate increased with the temperature reaching the peak value at 32 “C  and then decreased when
the temperature was over 32 °C. At 16 —36 °C the correlation between the ammonia excretion rate and tempera—
ture could be expressed with a quadratic polynomial function and the ammonia excretion rate was maximum at
28 C. The Q10 value of respiration ranged from 0. 547 to 3. 660 and the Q10 value of excretion ranged from
0.235 to 2.515 in S. acuta. The effects of temperature on the oxygen consumption rate and ammonia excretion
rate were both significant. The ratio between the respiratory oxygen atoms and excretory ammonia nitrogen atoms
(O :N) of S. acuta ranged from 4.312 to 21.874. The O : N ratio of S. acuta with all sizes increased as the
temperature rose.
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