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Mitten Crab by Treatment of Cadmium and Mercury
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Abstract - This experiment was studied to obtain basic environmental effects and
biological information on the early growth of larval mitten crab (Eriocheir sinensis).
Mitten crabs were maintained for each larval stage with solutions containing 0.1, 0.2,
and 0.3 ppm of cadmium (Cd) and mercury (Hg). The relationship between survival rate
of mitten crabs and metal content in the growth chamber showed a positive corre-
lations. However, it showed a significant difference in the 96 hr-LC,, values of Cd and
Hg for the E. sinensis larvae from the first zoea larva to juvenile. Hg was more toxic to
E. sinensis larval than Cd. When Cd and Hg are released into the water, they enter E.
sinensis larval and are biological magnified. These results of survival rate and bioac-
cumulation are very important when considering the survival of the mitten crab.
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A (Eriocheir sinensis H)x 7073 A45e g
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(Family Grapsidae)ZdlA v|2® 2 Al &shd, £3
AMAAE fevel MalelM F= det 2 ERFel 2
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To= £t HR Fo|glont AbALE| e Wy} =
Atz ZAE S 2 22842 493 st 2AF =
o2 73} shie] 2AHT o5 R AdHozN T}
oA AF7EA o) Esls AMAE AW B FL& A
AxA o]l Ao 17 Aef o).
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79 el S8Fe] ZUI8t 245 vRT A
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3z B/E AZE E)ltell AP Az Yrishe F4
A Ay 1o Ad" BSA4E s olgAsA
W HAEAAY Fo= 1009F oA o8 7HA] AE
& "oz E Aol s3] AAFHT it
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Table 1. Survival rate of the each larval stage of Eriocheir sinensis to the cadmium and mercury in the concentration of

0.1, 0.2 and 0.3 ppm after 96 hrs

Conc. Metal Z-1 Z-2 Z-3 7Z-4 Z-5 M J
0.1 ppm Cd 78+2.3 16+1.4 36+15 40+1.9 74+3.1 76+1.8 61+3.0
’ Hg 16+1.9 20+2.1 30+2.2 75+3.0 84+6.5 92+7.3 70+3.8
0.2 ppm Cd 44+19 0 32+2.2 24+1.5 58+6.7 72+2.9 70+£2.7
) Hg 8+0.6 12+0.4 25+1.3 54+3.1 82+4.7 80%4.0 80+2.4
0.3 ppm Cd 42+1.8 0 30+0.9 20+1.6 69+7.4 70+3.5 49+1.0
’ Hg 2+0.1 10+0.3 28+1.4 64+3.5 76+3.8 84+4.9 50+3.3

Z-1: the 1st zoea larva, Z-2: the 2nd zoea larva, Z-3: the 3rd zoea larva, Z-4: the 4th zoea larva, Z-5: the 5th zoea larva, M: megalopa larva, J:

juvenile.

Table 2. The residue of cadmium and mercury (ng g~ * dry
weight) of the each larval stage in the test solu-

tion for 96 hrs
Larval Test conc. (mg L™1)
stage Metal
0.1 0.2 0.3 1.0 2.0 3.0
7-1 Cd 0.0187 0.0187 0.0225 0.0312 0.0625 -
Hg 0.0022 0.0029 0.0088 0.0105 0.0250 -
7-9 Cd 0.0206 - - - - -
Hg 0.0081 0.0084 0.0114 0.0199 - -
7-3 Cd 0.0257 0.0328 0.0357 0.0685 0.1085 0.1342
Hg 0.0145 0.0201 0.0104 0.0248 0.0683 0.0982
7-4 Cd 0.0160 0.0162 0.020 0.0971 0.0450 0.0875
Hg 0.0044 0.0077 0.0036 0.0242 0.0308 0.0431
7-5 Cd 03771 00554 0.0582 0.0023 1.142 22857
Hg 0.0245 0.0442 0.0503 0.0045 0.106 0.6404
M Cd 0.0533 0.1022 0.1222 0.0046 1.9444 2.3331
Hg 0.0106 0.0179 0.0578 0.0095 0.1103 0.7780

—: Not survival.
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Fig. 1. The biosorption of cadmium (ng g™! dry weight) of
the megalopa larval stage in the test solution for
24 hrs.
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oM Te=dsF FF FUAAS /4 A71F At
23 A7) A FUEE AR 12417k 943] $718t
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96A17F ¥ 7 A7) A RrRg e e ARl
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Table 3. The 96 hr-LC;, values of cadmium and mercury
for the Eriocheir sinensis larvae from the first
zoea larva to juvenile

Test solution

Larval stage

Cadmium (mg L) Mercury (mg L™1)

Z-1 0.289+0.002 0.018+0.002
Z-2 0.177+0.024 0.020+0.004
Z-3 0.273+0.031 0.023+0.001
Z-4 0.231+0.025 0.04440.003
Z-5 0.570+0.078 0.052+0.003
M 1.749+0.096 0.090+0.007
J 1.062+0.074 0.204+0.012
0.050
0.045 A
0.040 "
0.035

7, 0.030

w 0.025

Z 0.020
0.015 -8
0.010 W
0.005

0 1 L. 1 1
6 12 18 24 30 36

Hours

Fig. 2. The biosorption of mercury (ng g~! dry weight) of
the megalopa larval stage in the test solution for
24 hrs.
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FEAANN T Edes AANE g F49 ¥
Z5o] ANt FA 2715 w7k2g) Al7leA FYE
AZH& Fig. 20 YeRigiEh 0.1 ppm} 0.2 ppmel| A %=
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Fig. 3. he bicaccumulation of Cd of the each larval stage
in the test solution of 0.1 mg L.
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Fig. 4. The bicaccumulation of Hg of the each larval stage
in the test solution of 0.1 mg L™

SA A71oIME T (0.200)2 Eoof LC,ol =23}
At} (Table 3).

AFEY sEA=E 4 AV w237k B2 53
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A571AM FAT FFe] o] FiZ o} (Fig. 4).
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nsen 1972)¢) w2y 7AHFZF= EWE7F (Daphnia,
Daphnia magna)2] 48hr-LC,, = 423} 7]-5,.-3'0]]/‘1 zr
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BT} fof Fo] | wzFsta g vh 3l (Rosenthal
and Alderdice 1976). 2 Al3 A 7l=F2 oo} Al
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< ¥t} (Duncan and Klaverkamp 1983; Cheng and
Sullivan 1984; Mckenzie et al. 1999). 281} Rao%}
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9 oele] Z+ZF (Padina gymnospora, Sargassum

$ p
8

stenophyllum)®] M| E¥o] ZF3lE= Cd: 1990414
1997d7}x] Aa} Z7bsta )3 (Filho et al. 1999), of
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o] 7}7z} 0.18~0.53mg kg™!, 0.005~0.21mg kg™lo =z
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FE L9E AR ol MF dtge] 2o Frtst
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