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The effect of salinity and temperature on survivorship and food intake of tiger

crab Orithyia sinica

LIAO Yong-Yan WU Lei CAI Kai PAN Chuan-Hao
Fisheries College of Guangdong Ocean University Zhanjiang 524025 China
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Abstract The tiger crab Orithyia sinica is a commercially important edible crab which is distributed in the north-west of
the Pacific. Experiments were conducted to identify the effect of salinity and temperature on survivorship and food intake of
Orithyia sinica. The results showed that with a quick salinity change the survival rate of Orithyia sinica was 100% for 8
days at salinity levels 15 —40. The crab fed at salinity 10 —45  the mean food intake was >1.31g/d. The crab fed well
at salinity 20 —40  the mean food intake was >3.65g/d. The crab fed best at salinity 30 —35  the mean food intake was
>5.24g/d. With the gradual salinity change the survival rate of Orithyia sinica was 100% for 8 days at salinity 15 —55.
The crab could feed at salinity 5 —50. The crab fed best at salinity 25 —35 the mean food intake was >4.13g/d. With
quick temperature change the survival rate of Orithyia sinica was 100% for 7 days at 10 —30°C. The crab fed at 10 —
35°C  the mean food intake was >1.10g/d. The crab fed best at 20 —30°C  the mean food intake was >8.76g/d. With
the gradual temperature change the survival rate of Orithyia sinica was 100% for 7 days at 0 —30°C  and 80% at 35°C.
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The crab could feed at 10 —35°C. The crab fed best at 20 —30°C  the mean food intake was >12.61g/d. Because the
crab could survive at the salinity 5 —55 the appropriate survival salinity was 15 —45 the proper salinity for food intake
was 25 —35 and the optimum salinity for food intake was 30 the Orithyia sinica is living in inshore that suit to live in
relatively low salinity seawater. Because the crab can survive at 0 —35°C can feed at 10 —35°C  the proper temperature for
intake of food was 20 —30°C  and the optimum temperature for intake of food was 25°C. Therefore the Orithyia sinica is a

temperate crab that distributed in the north-west of the Pacific from the north of South China Sea to the Korean peninsula.
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Table 1 The effect of quick salinity change on food intake of Orithyia sinica
Food intake of Orithyia sinica at different time g
Salinity group 1+ ¢ 2"d 3rd 4™ 5™d 6"d 7"d 8"d Mean «=0.05  «=0.01
0 0.24 / / / / / / / 0.03 e E
5 0.00 0.00 0.00 0.40 0.00 0.00 0.50 0.00 0.11 e E
10 0.44 1.31 1.98 1.68 1.16 1.30 1.40 1.20 1.31 d D
15 0.96 3.10 3.02 2.14 2.78 2.20 1.90 2.65 2.34 c C
20 4.10 3.88 3.80 2.90 3.74 3.50 3.55 3.70 3.65 b B
25 4.92 4.00 4.34 4.36 3.98 3.90 4.30 4.15 4.24 b B
30 8.30 6.50 4.84 5.32 4.94 5.05 5.20 5.25 5.68 a A
35 7.92 5.86 4.42 4.44 4.48 4.55 5.05 5.20 5.24 a A
40 3.50 3.90 4.62 2.91 4.18 3.80 3.75 3.50 3.77 b B
45 3.12 1.84 2.20 0.98 1.13 1.20 1.40 1.55 1.68 d C
50 2.76 0.67 0 0 0 0 0.50 0 0.49 e DE
55 0 0 0 0 0 0 0 0 0 e E
A The “ /" shows the crab died or no measure the same below

1 Two-way ANOVA 30 ~35 5.24¢
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25 40 Two-way ANOVA F |, ,, =87.84 P <0.01 20 ~25 40
15 45 Two-way ANOVA F ,, ., =87.84 P <0.01 5
55 10 45 Two-way ANOVA F |, ,, =
87.84 P <0.01 5 50 10 45 Two-way
ANOVA F , ., =87.84 P<0.05
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5 50
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30 100% P o S 2
=0.297 n=3 P>0.05 10 45 30 =
100% P oo =0.198 €z
n=4 P>0.05 10 45 30 TR sy
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Table 2 The effect of salinity resumption after quick change on food intake of Orithyia sinica
Food intake of Orithyia sinica after salinity resumption to 30
Ttems 5—-30 10—30 15—30 20—30 2530 30 3530 40—30 45—30 50—30 55—-30
1"d ¢ 0.30 0.50 0.32 2.50 4.78 5.00 4.80 3.90 2.88 0.75 0.67
21 g 0.00 0.00 0.20 5.10 5.90 6.10 5.50 6.62 4.38 1.13 1.17
Vlean g 0.15 0.25 0.26 3.80 5.34 5.55 5.15 5.26 3.63 0.94 0.92
a=0.05 c c c ab ab a ab ab b c
a=0.01 B B B A A A A A A B B
2 30 15 45 30
Two-way ANOVA F ,,,, =18.76 P <0.05 5~15 50 ~55 30
20 ~45 30 Two-way ANOVA F ,,, =18.76 P<
0.01 20 ~45 30 15 50
2.1.2
1
0~55 3
15 ~55 192h 100% 0
P wn 1w =0.07776 n=5 P >0.05 5~10
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Table 3 The effect of gradual salinity change on food intake of Orithyia sinica

Food intake of Orithyia sinica at different time g

Salinity group 1% d ondg 3rg

4™ 5™d 6"d 7"d 8 Mean @=0.05  «=0.01
0 6.06 3.43 1.65 2.05 1.20 0 0 0 1.80 c D
5 5.50 3.36 1.76 2.00 1.29 0 0.15 0.75 1.85 ¢ D
10 5.52 3.27 1.48 2.07 1.08 0.96 0.72 0.92 2.00 ¢ CD
15 6.30 3.16 1.50 1.90 1.92 1.88 0.86 1.58 2.39 be CD
20 5.40 3.23 1.50 1.96 2.54 2.60 1.92 1.88 2.63 be CD
25 5.43 3.27 4.36 5.18 5.16 4.36 2.36 2.90 4.13 a AB
30 6.36 3.36 5.42 5.05 5.65 3.59 3.14 3.66 4.53 a A
35 5.40 4.42 5.65 6.00 4.44 3.20 2.75 2.74 4.33 a AB
40 6.35 4.48 2.18 3.05 3.80 2.08 1.80 1.87 3.20 b BC
45 5.87 4.50 2.14 1.77 2.90 1.90 1.28 1.32 2.71 be CD
50 6.31 4.38 2.18 1.73 0.82 2.50 1.48 1.06 2.56 be CD
55 5.86 4.51 2.30 1.83 0.93 0 0 0 1.93 ¢ D
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Fig. 4 Effect of salinity resumption after gradual change on
survivorship of Orithyia sinica
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Table 4 The effect of salinity resumption after gradual change on food intake of Orithyia sinica
Food intake of Orithyia sinica after salinity resumption to 30
Items 0—30 530 10530 15530 2030 2530 30 35530 40—30 4530 50—30 5530
1°d g 0.00 0.25 0.63 1.38 1.74 2.10 3.82 2.40 1.10 0.60 0.37 0.00
2md g 1.00 1.20 1.63 2.38 3.20 1.80 4.50 3.80 1.80 0.96 0.62 0.30
0.50 0.73 1.13 1.88 2.47 1.95 4.16 3.1 1.45 0.78 0. 50 0.15
Mean g
a=0.05 fg efg def cd be cd a b de efg fg g
a=0.01 FG EFG DEFG CDE BC BCD A AB CDEF DEFG FG G
30 40 25 30 Two-way
ANOVA F ,, =22.32 P<0.01l 15 ~35 30 5 45
Two-way ANOVA F , ,, =22.32 P <0.05 30
15 ~35
2.2 W 7EiE M O %
Survival time (0.1d)  Survival rate (%)
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ANOVA F,, =17.32 P<0.01 15 ~30°C g2 w
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survivorship of Orithyia sinica
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Table 5 The effect of quick temperature change on food intake of Orithyia sinica
Food intake of Orithyia sinica at different temperature g
liems 0C 5C 10C 15C 20C 25C 30C 35C 40C
1*d 0 0 0.80 2.66 5.20 7.68 6.26 0 /
2ndg / 0 1.02 2.88 5.06 8.54 5.24 0 /
3md / 0 1.82 2.76 7.16 10.40 7.58 0.70 /
4thq / 0 2.30 3.32 6.94 10. 66 7.90 1.70 /
5t / 0 2.38 6.82 12.48 12.48 11.48 1.80 /
6"d / 0 2.40 6.80 12.18 12.54 11.68 1.70 /
7"d / 0 2.30 7.02 12.32 13.20 12.68 1.80 /
Mean 0 0 1.86 4.61 8.76 10.79 8.97 1.10 0
a=0.05 c c c a a a c c
a=0.01 C C BC B A A A C C
10 ~35C 25°C 5°C 25°C
P ow w0 =0.000 n=5 P<0.01 5C
4
25°C 6
6
Table 6 The effect of temperature resumption after quick change on food intake of Orithyia sinica
Food intake of Orithyia sinica
Tiems 5-25C 10—-25C 15—-25C 20—25C 25—-25C 30—25C 35-525C
1°d ¢ 0 3.36 4.48 5.28 6.90 5.24 3.40
2mg o / 3.30 5.34 6.64 8.50 6.18 4.00
Mean g 0 3.33 4.91 5.96 7.70 5.71 3.70
a=0.05 d c b b a b c
a=0.01 D C BC B A B C
25°C 25°C 30°C 20°C 25°C
20 ~30°C 25°C 35°C 10°C 25°C
Two-way ANOVA F . =60.73 P <0.01 15 ~30°C 25°C
35°C 10C 25°C Two-way ANOVA F ., =60.73 P <0.05
0C 25°C 10 ~35C 25°C Two-way
ANOVA F ,, =60.73 P<0.01 25°C 20 ~30C 10 ~35C
2.2.2
1
0~40°C 5°C/d 7
0 ~30C 100% 35°C
P wu won  =0.32768 n=5 P>0.05 40°C P o won =0.000 n=5 P<0.01

40C 35C P ow son  =0.00032 n=5 P <0.01
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Two-way ANOVA F . =478.89 P<
0.01 10 40°C 15 ~35C Two-way ANOVA F , =478.
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Table 7 The effect of gradual temperature change on food intake of Orithyia sinica
Food intake of Orithyia sinica g
Ttems 0C 5C 10°C 15°C 20°C 25°C 30°C 35°C 40°C
1°d / / / / / 15.09 / / /
2 / / / / 11.74 14.72 11.26 / /
31d / / / 8.15 10. 82 13.70 12.48 4.55 /
4thq / / 0.86 6.02 13.38 14.70 13.32 2.82 0
5tq / 0 0.64 6.26 14.02 14.80 13.58 5.03 /
6"d 0 0 1.06 6.26 13.38 14.32 13.58 5.28 /
7%d 0 0 0.76 4.60 12.34 13.88 13.02 4.48 /
8
Table 8 Comparison of difference significance of food intake of Orithyia sinica at gradual temperature change.
Difference significance of food intake
Ttems 0°C 5C 10C 15°C 20°C 25°C 30°C 35C 40°C
6~7d Mean g 0 0.91 5.43 12.86 14.1 13.30 4.88 0
a=0.05 d d ¢ b a ab ¢ d
a=0.01 C C B A A A C
5~7d Mean ¢ 0 0.82 5.71 13.25 14.33 13.39 4.93 0
a=0.05 f e c a b f
a=0.01 D D C A B D
4~7d Mean g 0.83 5.79 13.28 14.43 13.38 4.40 0
a=0.05 e ¢ b a b f
a=0.01 D B A A A D
3~7d Mean g 6.26 12.79 14.28 13.20 4.43
a=0.05 c b a ab
a=0.01 B A A A
2~7d Mean g 12.61 14.35 12.87
a=0.05 b a b
a=0.01 B A B
5~40C 5~7d 25C 20°C 30°C Two-

way ANOVA F,, =816.36 P<0.01 20~30°C 15C 35C
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Two-way ANOVA F , , =816.36 P<0.01 10C 40°C 15 ~35C
Two-way ANOVA F ., =478.89 P <0.01
10 ~40C 4 ~7d 20 ~30C 15C 35°C
Two-way ANOVA F ., =523.13 P<0.01 10C 40°C 15 ~35C
Two-way ANOVA F ., =523.13 P<0.01
15 ~35C 3~7d 20 ~30C 15C 35°C
Two-way ANOVA F , . =114.46 P <0.01
20 ~30°C 2 ~7d 25°C 20°C 30°C
Two-way ANOVA F,,, =12.25 P<0.01 25C >20
30°C >15°C >35°C >10°C >40 5 0C 40 5 0C 10 ~35°C 25°C
20 ~30C 15°C
3 O R i B AR
0 ~35C 259 Survival time (h) Survival rate (%)
8 % E
5~35%C 25°C % §
0C 25C E:Z
Do von =0.000 n=5 P <0.01 Ei
0C 25%C 0 5 10 15 20 25 30 35
3L J Temperature (C)
4 8
Fig. 8  Effect of temperature resumption after gradual change on
9 survivorship of Orithyia sinica
9
Table 9 The effect of temperature resumption after gradual change on food intake of Orithyia sinica
Food intake of Orithyia sinica g
Ttems 0—25°C 5—-25C 10—-25C 15-25C 20—25°C 25—-25C 30—25C 35-525C
1*d 0.38 1.38 2.68 7.48 12.74 14.54 13.94 6.45
2mg / 2.74 4.42 8.42 12.44 13.90 13.30 5.08
Mean 0.19 2.06 3.55 7.95 12.59 14.22 13.62 5.77
a=0.05 e d d b a c
a=0.01 E DE CD B A A A BC
20 ~30C 25°C 35C 15C 25°C
Two-way ANOVA F ., =97.57 P<0.01 15 ~30%C 25°C
10°C 25°C Two-way ANOVA F ., =97.57 P <0.01
35C 10C 25°C Two-way ANOVA F ., =97.57 P<0.05
20 ~30C 15 ~30C
3
3.1
6000 ! 2
23 ~27

5~55 10 ~45 25 ~35
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