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TSR 15 d, BRI 24 h K, BRHK 1/2-2/3,
Bt Bl A AR LR 1 16.56%, KA 5.40%,
JRAr 47.42, fgh: 8.92 kI/g). WIFFMSZERIIMA], A
F(17+0.5)°C, #h R 32, 9858 4(200+30) Ix(H 2RIE),
SeRRSE WIS 101 : 14 D,

1.2 IRt

121  BEEEET SR 7. 12, 17, 22,
27°C 5 ANRBEREREE . SEERTFIATT, B R T BN
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52, 345 FARPIORCN BT R Z)PE R oxd B] o SE30 R F
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FEAAR(OCR)FIHFZE AR (AER) 733 LA T ORI
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No. Ny 205 R Sesb it . 45 e md 4 B P NH, N &
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KSR LEI ]
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HUHE LASF- B B 7 1 22 (Mean+SD) £k . FT 1345
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JEE A B A2 AR X £0 02 OCR Fi AER A 1)t % 5%
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Fig.] Oxygen consumption rate of red type A. japonicus
at different temperatures
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temperatures are significantly different (P<0.05)
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Fig.2 Ammonia-N excretion rate of red type A. japonicus

at different temperatures
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Data with different superscripts at different
temperatures are significantly different (P<0.05)
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Tab.1 Regressive relationship between weight and individual oxygen consumption rate/ammonia-N
excretion rate of red A. japonicus at different temperatures
T BARLAMAFE S i AL
Temperature(C) Individual oxygen consumption rate (ug/ind-h) Individual ammonia-N excretion rate (ng/ind-h)
7 8.612W " (R?=0.973, n=20) 0.713W *77°(R*=0.945, n=20)
12 7.988W 1*1(R?=0.970, n=20) 2.243W %0 (R?=0.928, n=20)
17 15.067W 9% (R?=0.996, n=20) 2.068W “°' (R?=0.991, n=20)
22 25.894W *88 (R?=0.989, n=20) 2.640W “7*¥(R?=0.992, n=20)
27 25.914W “7 (R?=0.992, n=20) 2.723W “(R?=0.992, n=20)
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Fig.3 Oxygen consumption rate of red type
A. japonicus at different salinities

ARV JEE AR BER A A AN [F) TR A R 2o
AH .2 8] 2% 53 . 3% (P<0.05)
Data with different superscripts at different salinities
are significantly different (P<0.05)
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Fig.4 Ammonia-N excretion rate of red type
A. japonicus at different salinities
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Tab.2 Regressive relationship between weight and oxygen consumption rate/ammonia-N excretion

rate of red A. japonicus at different salinities

B AR

L Salinity

Individual oxygen consumption rate (pg/ind-h)

A AR

Individual ammonia-N excretion rate (pg/ind-h)

23 16.9584W 924 (R?=0.984, n=20) 2.0829W 3176 (R2=0.979, n=20)
26 14.3743W 9288 (R2=0.959, n=20) 1.4993W 9716 (R*=0.959, n=20)
29 12.1769W 918 (R2=0.942, n=20) 2.5884W %718 (R?=0.798, n=20)
32 10.5613W 382 (R?=0.972, n=20) 2.1580W *2%8(R?=0.932, n=20)
35 21.9678W ¥ (R?=0.917, n=20) 3.7767W **° (R?= 0.835, n=20)
38 10.0925W 192 (R?=0.937, n=20) 1.1926W 2% (R?=0.913, n=20)
£33 TREEE. HETLRSH O:NE
Tab.3 O : N ratio of red A. japonicus at different temperatures and salinities
; PRE Weight 1A TE Weight
1R % Temperature(C) g h FF Salinity g
L S L
7 11.74+0.97° 14.40+1.78° 23 7.21+0.87° 8.80£1.77
12 4.75+1.15° 15.52+3.53"" 26 8.09£1.65% 8.24+1.45
17 7.55+1.01° 11.96+1.60%" 29 6.37+0.77° 9.03+1.67
22 8.69+1.34° 13.11+2.29%" 32 8.33+1.71% 8.91£1.37
27 8.57+0.62° 10.71+0.87%° 35 10.00+1.26% 11.25+1.68
38 12.29+1.21¢ 12.10£1.19

T e ] — 5 bR AT AN T3] 7 B A 2 A AN () i JBE i 32 A P IA) 22 5 (35 (P<0.05) 5 3R 7S /A ] 4% HE b B2 1) 2 S 2 2%

(P<0.05)

Note: Values with different letters in the same column are significantly different among temperature/salinity treatments (P<
0.05). Values with * are significantly different between the two weight groups of sea cucumbers (P<0.05)

1 a BUETEFE M 10.0925-21.9678, b HEUETE Fl K
0.8713-1.1023; Rapr 1Y a HUEE M 1.1926-3.7767,
b 1 HUETE N 0.5499-1.0289,
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M3, {HRE 20 ¢ 24 L 414042 OCR 1 AER
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Effects of Temperature and Salinity on Oxygen Consumption Rate and
Ammonia-N Excretion Rate of Red Apostichopus japonicus (Selenka)

BAO Jie'?, JIANG Hongbo?, TIAN Xiangli', DONG Shuanglin'”

(1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003;
2. College of Animal Science and Veterinary Medicine, Shenyang Agricultural University, Shenyang 110866)

Abstract The current study investigated the effects of temperature (7, 12, 17, 22, and 27°C) and
salinity (23, 26, 29, 32, 35, and 38) on oxygen consumption rate (OCR) and ammonia-N excretion rate
(AER) of small group (S) (1.68-3.48 g) and large group (L) (15.78-20.79 g) red Apostichopus japonicus.
The results showed that temperature had significant effect on OCR and AER of red A. japonicus, and that
body size significantly affected the AER but not OCR. There was significant interaction between body size
and temperature (P<0.01). OCR and AER of S group was increased with the increasing of temperature;
however, OCR and AER of L group were enhanced when temperature ranged from 7 to 17°C, and
diminished at 22°C, and then increased at 27°C. Salinity and body size had significant effect on OCR and
AER (P<0.05), and there was no significant interaction between body size and salinity (P<0.01). The
effects of salinity on OCR and AER of two body groups of red A.japonicus showed a shape of ‘M’, which
was lower at salinity of 29 and 32 and higher at salinity of 26 and 35. There is a negative regressive
function R= aW® between the OCR/AER and body size. O:N ratios in different temperatures were covered
range of 4.75-11.74 for S group and 10.71-15.52 for L group, respectively; O:N ratios in different
salinities were covered range of 6.37—12.29 for S group and 8.24—-12.10 for L group, respectively. These
results demonstrated that the large group red type A. japonicus could not tolerate higher temperature and
two group sea cucumbers were sensitive to lower and higher salinity. The study indicated that the
optimum salinity range for red type A. japonicus was 29-32.

Key words Red A. japonicus; Temperature; Salinity; Body weight; Oxygen consumption rate;
Ammonia-N excretion rate
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