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1
1.1
30
(
)
s 31+0.4, pH
8.3+£0.2, 22+1.5°C
1.2
1.2.1 6
(14°C  18°C 22°C 26°C 30°C 34°C),
64cm*x48cmx50cm 5
5 (23,27, 31, 35, 39),
1.2.2 5
(2016) )
0.05mol/L Smin,
R 80%
1.2.3
(SGR) :
SGR = 100x(InW, — InW,)/t
5 WO (g)’ VVI (g)a t
(d).

SPSS13.0 Microsoft Office Excel 2013

> 5

(one-way ANOVA)

P<0.05
1.2.4 17:00 1
, : 40%,
30%, 10%, 8%, 5%,
3%, 2%, 1%
1:3
, 0.5h s
, <0.5°C/d,
, 0.4
14L:10D
30d,
2
2.1
30d ,
1 22°C
, 87.0%  87.5%,
22°C
, 34°C ,
43.6% 18°C  34°C
, 85.8% 58.9%
, 14°C ,
30°C  34°C

*1 BEMENSELBRHNSHSHERNTN
Tab.l The survival rate of juvenile A. japonicus under
different temperature

(%)

14°C  18°C  22°Cc  26°C  30°Cc  34°C
692 858 870 845 694 589
673 812 875  80.6 68 43.6

2
14°C  18°C 22°C 26°C 30°C 34°C 6
, 30d
22°C
10.70mm 11.83mm,

(P<0.05)
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14°C 18°C , , 34°C
,30d 14°C , 30d
6.34mm 6.41mm, 4.87mm, 6.31mm,
30d (P>0.05) (P<0.05), 26°C  30°C
26°C  30°C 34°C ,
2 BREMENSELZBRRSHESEKBZM
Tab.2 The growth of juvenile 4. japonicus under different temperature
(mm)
(°C)
()
14 18 22 26 30 34
5 2.45+0.12 2.45+0.12 2.45+0.12 2.45+0.12 2.45+0.12 2.45+0.12
10 2.80+0.17 2.8540.16 3.56+0.14 3.2140.14 2.84+0.15 2.81+0.18
15 3.1840.25 3.97+0.23 4.79+0.20 4.75+0.22 4.01+0.28 3.17+0.26
20 4.02+0.33 5.86+0.32 6.7240.27 6.41+0.32 5.75+0.31 4.0240.35
25 5.16+0.38 7.38+0.36 8.65+0.34 8.66+0.38 7.78+0.37" 5.08+0.42"
30 6.34+0.48 9.66+0.47 11.83+0.58" 11.46+0.49" 10.73+0.52° 6.31+0.53"
5 2.45+0.12 2.45+0.12 2.45+0.12 2.45+0.12 2.45+0.12 2.45+0.12
10 2.76+0.18 2.8620.16 3.1840.18 3.07+0.17 2.8240.19 2.59+0.23
15 3.2240.23 4.08+0.25 4.69+0.22 4.65+0.25 3.77+0.27 2.87+0. 36
20 4.03+0.38 5.77+0.37 6.68+0.32 6.2340.37 4.54+0.43 3.25+0.57
25 5.21+0.40 7.46+0.33 8.25+0.38 7.9140.42 6.20+0.44 4.16+0.58
30 6.4140.54 9.89+0.44 10.70+0.47 10.18+0.43 9.3240.45 4.87+0.63
o (P<0.05)
(SGR) 1 14°C 18°C 22°C 26°C R j " SHS o SENS
30°C  34°C 6 , 2 6 % t
30d SGR § 5
, 22°C iﬁ 4
SGR 6.75%/d  6.45%/d il
SGR 34°C . 4.17%/d, i
SGR 14°C . 4.63%/d 1
, 0 18 22 26 30 34
(P>0.05) & (C)
2.2 1
30d , Fig.1 Effect of different temperature on the SGR of a different
3 juvenile sea cucumber
5
31 , 87.4%, R3 HEMZEMNSEZBRSHSHEEENEMN
Tab.3 The survival rate of juvenile A. japonicus under a
31 , different salinity
86.3% 23 27 , 2 (%)
35 39 , 2 23 27 31 35 39
, 64.5 84.1 86.3 85.1 67.4
, 85.1% 67.4% 61.2 85.5 87.4 79.7 53.7
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4 30d ,
23 27 31 35 39 , 23 7.46mm 6.73mm,
30d ,
31 , (P>0.05) 35 39 30d
12.11lmm  11.02mm, s 39 s
(P<0.05) 23 27 , 9.47mm, (P<0.05)
x4 BEMEMNSSLBANSHESERMENE
Tab.4 The growth of juvenile 4. japonicus under a different salinity
(mm)
(d)
23 27 31 35 39
5 2.48+0.13 2.48+0.13 2.48+0.13 2.484+0.13 2.48+0.13
10 3.02+0.17 3.74+0.18 3.88+0.15 3.53+0.16 3.03+0.20
15 3.63+0.26 5.39+0.23 5.36+0.21 5.11+0.18 3.85+0.26
20 4.67+£0.34 7.25+0.26 7.34+0.27 6.98+0.32 4.68+0.31
25 5.71+0.39 9.19+0.33" 9.60+0.36" 9.25+0.40" 6.94+0.53"
30 7.46+0.53 11.3540.47 12.11£0.57° 11.78+0.56° 9.47+0.64"
5 2.484+0.13 2.48++0.13 2.48++0.13 2.48++0.13 2.48++0.13
10 2.87+0.16 3.86+0.17 4.07+0.16 3.63+0.18 2.99+0.17
15 3.4+0.21 5.12+0.22 5.43+£0.19 5.18+0.24 3.58+0.26
20 4.16+0.28 6.69+0.31 7.06+0.32 6.83+0.29 4.37+0.30
25 5.36+0.38 8.35+0.36 8.67+0.35 8.27+0.34 5.87+0.43
30 6.73+0.61 10.51+0.46 11.02+0.51 10.35+0.52 7.84+0.64
o (P<0.05)
8r 8 RS 0 BENS
= 7L
(SGR) 2 23 27 31 35 3 | 1 F 1
39 , 30d % . .
SGR , i
Y 4
31 , # o
SGR 6.77%/d  6.53%/d % 2
SGR 21 4.69%/d 2 ]
4.46%/d 39 : , 0 . . . . .
27 31 35 39
(P>0.05) EhE
39 , SGR  5.47%/d,
(P<0.05) 2
2.3 Fig.2 Effect of different salinity on SGR of a different juvenile
, sea cucumber
: o SGR
) ) (P<0.05)
7—23d , 5 , , 16d
s 22d
28 20°C 31,
22°C 31, 32—48 35—42 , R
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2—A4d ,

, 8d 17d
, 35 39 R
, 2—3d
x5 TREBEEMBEEFHTENSSLBHNSERAR

Tab.5 The color rendering age of A. japonicus varied with
temperature and salinity

(@
O
14 31 36—58 39—55
18 31 33—52 36—48
22 31 32—48 35—42
26 31 33—49 37—45
30 31 33—50 36—45
34 31 35—53 36—48
22 23 34—52 38—49
22 27 32—48 36—45
22 35 3349 3547
22 39 34—54 39—56
3
3.1
(Dong et al,
2008) (Helmuth et al, 2002)
(Dong et al, 2006),
18—28°C , )
(2015)
(1999) 10—15°C,
20°C ( ,1996),
( , 1989),
s (Liu et
al, 2010)
, 34°C

3.2

E}

(Talbot et al, 2002)
28—34,

22

,2012)

Tettelbach

33

>

et al, 2015)

(1981)

14—34°C,

>

19°C (

>

, 2013),

>

(Kashenko, 1992a, b;

23—39

31

, 2015)

B

(Bai et al, 2015),

B

B

(Leimar, 2005)

35—42

(Bai
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EFFECTS OF TEMPERATURE AND SALINITY ON SURVIVAL, GROWTH, AND
COLORATION OF JUVENILE APOSTICHOPUS JAPONICUS SELENTA

ZHAO Bin, HU Wei, LI Cheng-Lin, HAN Sha

(Mariculture Institute of Shandong Province, Qingdao 266104, China;, Engineering Laboratory For Exploration and Utilization of
Marine Germplasm Resources of Qingdao, Qingdao 266104, China; Mariculture Engineering Research Center of Shandong Province,
Qingdao 266104, China; Key Laboratory of Disease Control for Aquaculture in Shandong Province, Qingdao 266002, China)

Abstract To investigate the effects of temperature and salinity on survival, growth, and coloration of juvenile purple
sea cucumber Apostichopus japonicus Selenta, purple and normal sea cucumbers were reared in different temperatures
(14°C, 18°C, 22°C, 26°C, 30°C, 34°C) and salinities (23, 27, 31, 35, 39). The results show that survival rate of purple sea
cucumber was the highest in 22°C experimental group, reaching 87.0%, much higher than the normal ones at 18°C and
34°C. The body length of purple sea cucumber was significantly longer than normal ones when water temperature was
above 22°C, and the specific growth rate (SGR) of the purple sea cucumber was 4.63%/d at 14°C. With the salinity increase,
the SGR of the sea cucumber increased first and then decreased. The SGR of purple sea cucumber was 5.47%/d at salinity
39, significantly higher than normal ones. The duration of coloring could be completed between Day 7 to Day 23,
depending on environmental conditions. When water temperature was 22°C and salinity 31, it took 32—48 days to
complete the coloration for the purple sea cucumber, and with change in salinity or water temperature, the span of
coloration could expanded from 16d to 22d. Compared with normal sea cucumber, purple sea cucumber has wider
temperature range and high salinity tolerance.

Key words Apostichopus japonicus; temperature; salinity; growth; body color



