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Effects of water temperature on growth, respiration and body compaosition of
young sea cucumber Apostichopus japonicus

[DORNG Youn-wed  DONG Shasang-lin, TIAN Xiang-li. ZHANCG Mo -chao, WANG Fang
{ Ky Labormory of Marioulnre, Minstry of Education, Ocesn University of China, Qingdao 266003, China )

Abstract: The young A . japonicus were reared under different constant temperatures in order 1w analyze the
effects of temperatures on the growth and 10 understand its physiological mechanisms. The voung A . japon-
icus were sampled Trom the Qiandso Aquaculture Corporation, Wendeng City and were scclimated 10 157
for 15 d before the experiment. The initial body wet weight of the experimental sea cucumber were( 4,540
+0.378 Jg. Organisms were fed with feed thar contained 22.875% crude protein and 2.067% crude lipid.
Groowth experiment was conducted ar an indoor lnborswory in Ocean University of China from March 2004
to May 2004. Sea cucumbers were reared in 45 cm X 25 o % 35 em tanks under four different water temper.
atures (10T ,15T,20 T and 25 T ). Five repetitions were made for each temperature treatment with §
individusls in tach repetition. The oxygen consumption rate was determined under 10T, 157,20 T nd
251 In each treatment, there was one blank control, which was used 1o minus the respiration of micmor-
ginisms in the water sample, and five replicates. Oxvgen contents of water samples were determined by
Winkle method. Crude protein contents were estimated by Nitrogen content, which were measured by Vano
EL [l Elementar. Crude lipid was estimated by Soxhlet method, and ash was determined by combustion st
830 T for 12 h. Energy content was determined by bomb calorimetry { Parr adisbatic bomb calorimeter).
Results showed that effects of temperatures an growth of A. japonicus were significant( P<< 0.03). Specl-
ic growth rates (SGR) increased from - 0.096%+d 'at 10T 0 2.722% +d " at 15T and decreased 10
0.843% -d ' ar 25T . The optimum temperature for growth of voung sea cucumber was about 15.5 T al-
culated from the equation, which was derived from the relationship between SGR and temperatures. In high-
er temperature treatments (20 U and 25 T ), mortalities of sea cucumber were higher than those reared in
lower temperatures( 10 T and 15 'C ). Temperature also had significant influence on oxygen consumption

rates of young sea cucumber ( P<0.001). Oxygen consumption rates were 0,010 55 +0.001 99,0.012 28
£0.001 51.0.013 57 +0.000 93 and 0.019 8%+ 0,000 89 mL (O} {g-h) under 10T 15T ,20 T and

25U, respectively. Temperature coellicients ( Q) over the range of 20 - 25 T was higher than those st
other two temperature ranges (10— 15 T and 1520 T ). This indicated that young sea cucumbers were
more sensitive to higher temperature than 10 lower temperature. Analysis of covariance ( ANCOVA) wes
usexd 10 test the correlation of temperatures end body compositions of young sea cucumber. Effects of wm-
peratures on body compositions and enengy content were significant (P< 0.05). Water content was rather
high in sea cucumber ( >90% ) in all groups. Body content of crude proten, crude lipid and energy were

significantly higher in sen cocumbers reared at 10 'C than in these reared at other three tempersture condi-
tions. Ash content was the lowest in 15 T group. Along with the inereasing of temperature. contents of lpid

and energy decreased. These decrease trends of lipid and energy content may result from the higher axygm
consumption rates under higher temperatures. In conclusion, water temperature should be kepr over the
range of 10 - 20 € when young ses cucumber were cultivated indoor in winter. Under this temperature
range, higher growth mtes and lower mortalities of sea cucumbers can be achieved.

Key wards: Apostichapus japonicus ; growth performance; oxygen consumption: body compositions; water
Lemperature
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