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Effects of metals on embryodevelopment of Tachypleus tridentatus
LIANG Jun-Rong, WANG Jun, SU Yong-Quan, WANG De—Xiang, YAO Jiu-Gang (De-
partment of Oceanograp hy & Institute of Subtrop ical Oceanography, Xiamen University, X iamen 361005, China)
Abstract: The effects of Zn Pb Cu and Cd on embryodevelopment of horsecrab T'.tridentatus were investi—
gated in present paper- The results showed that: (1)T he embryodevelopment of this animal w as not obvi-
ously affected by each of the four metals when the concentration of each ion was not more than four times
of those described in Standard of Fishery Water Quality, but being disturbed in varying degrees as the con—
centration of each ion reached eight times or even higher than that of the Standard, for example, there is
no effect on the embryodevelopment for the Cd and Cu ion at this degree, nevertheless, the diameter of em—
bryos seemed smaller and the embryodevelopment rate became lower as Zn or Pb concentration increased.
(2) T eramorphous rate of embryo was 44% as Zn concentration reached 1.6mg/ L; but teramorphous rate
and hatching rate were 58% and 2.67% respectively as the same concentration of Pb . (3) Based on the re—
sults above, the toxicity of heavy metals to the horsecrab’s embryo showed: Pb> Zn> Cd= Cu. (4)Each
of the four heavy metals could be accumulated by T. tridentatus, and the accamulative effects varied with
the different metals.
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1.2 ZnS04 Pb(NO3)2 CuSOs4 CdCL2
(Zn Pb< 0.1mg/ L, Cu< 0. Olmg/L, Cd< 0.005mg/ L)' 24 8 16 (1
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Table 1 Concentrations of four metal ions
2.1.1 5 Ttem Pb Zn Cu Cd
Cu Cd < 0. 16mg/ L 2 0.2 0.2 0.02 0.01
0.08mg/L(16 ) - 4 0.4 0.4 0.04  0.02
2 2 0. 8me/L(8
(2 Pb mg/L( ) Zn 8 0.8 0.8 008 0.04
2 0.4mg/ L(4 )
16 1.6 1.6 0.16 0.08
2.1.2 3 7* Group of times
,< 0. 16mg/ 1.(16 )  Cu 0.08mg/L(16 ) Cd
; Zn Pb
2 (d)
Table 2 Embryodevelopment rates of 7. tridentatus in concentrations of four metal ions
2 4 8 16

ltem ck Pb Zn Cu Cd Pb 7Zn Cu Cd Pb Zn Cu Cd Pb Zn Cu Cd

2 28.8 27.6 29.2 26.9 27.5 28.2 30.3 27.8 27.5 31.9 32.0 26.7 27.6 33.6 34.7 26.5 28.2
3 30.6 30.6 30.4 29.4 30.0 30.7 31.1 30.3 29.5 37.6 33.0 29.4 29.3 40.5 34.5 29.9 29.9
4

47.1 47.9 48.3 45.3 46.5 47.9 49.3 47.5 45.6 50.9 51.5 45.5 45.6 52.0 52.0 45.7 46.5

3
Table 3 The embryo diameter and hatching rates and teramorphous rates of
T. tridentatus in concentrations of four metal ions
2 4 8 16
Item CK  Pb 7n Cu Cd Pb Zn Cu Cd Pb Zn Cu Cd Pb Zn Cu Cd

"(mm) 5.16 4.99 5.10 5.18 4.91 4.96 5.11 5.13 5.00 4.60 4.81 5.11 5.09 4.20 4.63 5.14 5.16
@(%)16.3424.6715.0014.3323.0019. 0025. 5727.3318.0013. 35 27.00 11. 0020. 00 2. 67 23.3313.0016. 67
“(%) 0 0 0 0 0 0 0 0 0 10 3 0 0 58 44 0 0

' Embryo diameter, @Hatching rates, ®T eramorphous rates

2.1.3 Pb ) pPb ;Cu
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0.4mg/L (4 ) , ;Cd Zn
s 0.08mg/L (16 Cd
1.6mg/L(16 ) Zn ( 3
2.1.4 3 , Cu Cd < 0.16mg/L. 0.08mg/L(16 )
s 0 Zn Pb < 0.4mg/ L(4 ) .
) Zn Pb L6bmg/L 4%  58%
Pb , " ", 3
Zn , s
2.2 4
4 ! Cu Zn R 30ug/
g ; @ Pb Zn Cd . Cu
, Cu )
, 7Zn , Cd ;
.Cd )
4 4
Table 4 Accumulations of four heavy metals in the fourth molting embryo
, Zn Pb Cd Cu
® [C)
(Hglg) ) (He/g) () (Hg/ g) () (hg/g) ()
30.51 1. 00 3.67 1. 00 0.04 1.00 36. 13 1. 00
2 45.55 1.49 6.16 1. 68 0.45 11.25 27.02 0.75
74. 15 2.43 13.97 3.81 0.45 11.25 29.43 0. 81
87.34 2. 86 23.53 6.41 0.77 19.05 26. 47 0.73
16 193. 88 6. 35 15. 08" 4.11 1.09 27.05 29.52 0.82
* Pb s Pb 4 s
> Pb s
' Concentration of metal ions; @A ccumulations; ®9T imes of accumulation
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