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Effects f cydic fluctuating tempe atu e t eatments n g wth,
xygen ¢ nsumpti n ate and bi chemical ¢ mp siti n f
y ung sea cucumbe , Aposticchopus japonicus

DONG Y urwei, DONG Shuang-lin, ZHANG Met zhao, TIAN Xiangli, WANG Fang
(Key Laboratory f Mariculture, Ministry  Education, Ocean University of China, Qingdao 266003, China)

Abst act: Growth performance, oxygen consumption rate and biochemical composition of young sea cucumbers were studied at
congant and fluctuating temperatures. Groups of young sea cucumber, Ap osticchopus japonicus, were reared at fluctuating temperatures
of 15X 2 18 X2, 21 £ 2°C, and others were reared at constant temperatures of 12, 15, 18, 21 and 24 C as controls. Specific
growth rates ( SGR) were measwed under different treatments. Resulks showed that temperature had significant effects on the growth
of sea cucumber. At condant temperatures, growth of young sea cucumbers increased w ith the ncreasing of temperature from 12 to 18
C. The subsequent increase of temperature led to the comparative deceleration of the growth rate. Therefore, the appropriate
temperature for the growth of sea cucumber was from 12 C to 21 'C, and the thermal optimum for growth was about 18 C. Within
the ecological tolerance range for the species, the growth rate in fluctuating temperature groups increased compared to the growth rate
in the control groups with a constant temperature equal to the average oscillating one. SGR significantly decreased when the
temperature fluctuating occured around 21 C. Analysis of covariance (ANCOV A) was used to tes the relationship between
temperature and body composition of young sa cucumber. The effects of different temperature treatments on body contents of crude
protein, crude lipid and energy of sea cucumber were significant. The contents of crude lipid of young sea cucumber reared at
fluctuating temperatures decreased compared to those reared at constant temperatures. Among three consant temperature groups,
oxygen consunption rates of sea cucumbers increased along with the increasing of temperature treaments. However, there were no
significant differences among oxygen consumption rates of sea cucumbers under three constant temperature treatments ( P> 0. 05). In
three fluctuating temperature groups, oxygen consumption rates also increased along with the increasing of temperature treatments. The

oxygen consunption rate of sa cucumber in 21 £ 2 C was significantly higher than that in 15+2 C (P< 0.05). Temperature
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fluctuation enhanced the oxygen consumption of sea cucumbers in the 182 'C and 21E£2 T when compared to rates of animals

subjected to constant temperature. However, the differences of oxygen consumption rates between fluctuating temperature treatments
and constant temperature treatments were not significant ( P> 0.05) . Temperature in the sea cucumber culture pond can be controlled

in the range of 15— 18 C, and wih a fluctuating amplitude of =2 T . By this kind of temperture control mode, growth of young

sea cucumber will be accelerated.

Key w ds: Ap asticchopus jgp oricus; temperature fluctuation; growth performance; oxygen consumption; body composition
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Tab.1 C mp siti n and ene gy ¢ ntent f 1.4
the expe iment feed (SGR)
composition : energy content . SGR= 100 x ( ]n W,— ]IIWO)/I WO, W,
(% )crude protein 2. 875%0. 195
(%) erude lipid 2.067£0,021 (g) (g),t
(%) ash 34. 65310. 562 (d)
(% )mositure 9.012%0. 264 ( 0o) .
(kJ* g~ energy 10. 552£0. 027 . X
Qo(mg Oz2°g” *h™ ') = (Co— C,) V/ WT
Co, G m
1.3 - 1 (mg
02 g *h Vv Ly, w
, 1d, MP-120 % % ) (L),
, (2).T (h)
1d SPSS 11.0
60 C (oneway ANOVA)  Duncan
2
VarioEL III ( Elementar, German) 8]
: 6.25 550 C (ANCOV A)
12 h, XYR- 1 2
2.1
(P>0.05),
1d ., 1L . 12n, 0d .2
(P< 0.05)
2
Tab.2 Effects f diffe ent ¢ nstant and fluctuating tempe atu e egmes ng wth fy ung A. japonicus
(C) g) (g) (8) . Do
treatments  temperature initial body weight final body wet v?eight final body dry weight SGR (%= d™) N
Cc12 1230 9.441%0. 6282 22. 8881t 1. 590 1. 776 £0. 098t 1.4131£0.080: 20
C15 15+0 9.900%0. 4712 25. 495 %1, 531 1.947%£0. 078« 1. 476 £0.056' 20
C18 18+0 9.458%t 1. 47° 26. 308 £2. 668° 1.859%0. 212« 1. 480 £0. 134 20
c21 2130 8.541%0. 779° 2. 123%2. 560 1.615£0. 190 1. 416£0.121 20
c4 24710 8.614%1. 713 15.533%+2 789" 1.200%0. 217 0.98510. 169 20
F15 152 9.681%0. 7190° 31. 81612, 4741 2.327%0. 287 1.758£0. 223" 20
F18 1812 8.877%£0. 268° 29.916%2. 5621 2. 115%0.246' 1.743%0. 124" 20
F21 2142 9.117%0. 668* 17. 1993, 331'* 1. 26210, 2064 0.9510.260° 15
(P< 0.05)
Notes: Different subscripts within columns mean significant difference (P < 0. 05)
SGR , 18T C24 , GR (P<
, , C12, C15, 0. 05) SGR
C18, C21 (P> 0.05), X 15°C 18 C
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