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Cadmium and Chromium Accumulation in the Tissues of the Chinese Rice Grasshopper, Oxya chinensis
ZHANG Yu—ping', SUN Ge'?, WANG Yue', YANG Hui-min', LI Li—jun®, MA En-bo', GUO Ya—ping"

1. Institute of Applied Biology, Shanxi University, Taiyuan 030006, China; 2. China Institute for Radiation Protection, Taiyuan 030006, China;
3. Institution of Soil Science and Fertilizer, Shanxi Academy of Agriculture Science, Taiyuan 030031, China
Abstract In order to study the accumulation pattern of heavy metal in the Chinese rice grasshopper, Oxya chinensis, the grasshoppers were
collected from Daixian County, Shanxi Province, China. The cadmium Cd and chromium Cr concentrations in their bodys were determined
using atomic absorption spectrometry. The results showed that accumulation of Cd in O. chinensis were different in various parts of the insect.
The order of Cd concentration in the female grasshoppers was midgut>hindgut>foregut>wings>head>ovary>legs>body wall; for males, the or—
der was midgut>foregut>hindgut>legs>head>body wall and the accumulation of Cd in the wings and testis were not detected. The results indi—
cated that the accumulation of Cd in the gut of O. chinensis were higher, and that in midgut was the highest, which showed significant differ—
ence compared to that of the other parts P<0.001 . The Cd concentration in the midgut was 6.798 4 mg-kg™ and 3.347 7 mg- kg™ for female
and male, respectively. The order of Cr concentration in the grasshoppers was midgut>legs>body wall>head>ovary>foregut>wings>hindgut for
females and legs>body wall>midgut>head>foregut>testis>wings>hindgut for males. The results of the tests of between—subjects effect showed
that the Cd and Cr accumulation in the rice grasshopper O. chinensis was tissue—specific, and the accumulation characteristics between Cd
and Cr were different.
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1 Table 1 Cd and Cr concentration in soil, rice leaf and
11 O. chinensis mg kg™
2009 8 E112° Heavy metal Soil Rice leaf O. chinensis
’ 0, ! 2
97" N39°07" o 6.67 hm Cd 0.08+0.02 0.03+0.01 0.13+0.04
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Note Each value of insects is the mean of six replicate +S.E. n=6 .
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Table 2 The concentration of Cd in different parts of the rice R
grasshopper O.chinensis mg-kg™
Part Female Male 13
Head 0.302 1+0.014 6¢ 0.218 9+0.070 7d
Legs 0.144 7+0.024 3¢ 0.458 1+0.345 7c
Wings 0.306 8+0.050 9¢ —
Body wall 0.131 0+0.030 8¢ 0.161 8+0.026 0d 3 gk
Foregut 3.415 420.195 2b 1.578 8+0.082 8b* . oo )
Midgut 6798 420,662 O 3347 750,486 6 Table 3 The concentration of Cr in different parts of the rice
Hindgut 3.657 7+0.518 9b  0.948 4+0.033 7hc* grasshopper O.chinensis mg- kg

/ Testis/Ovary

0.198 2+0.011 8¢

Part

Female

Male

3

kk

P<0.05

H

P<0.05 n=3 . *
P<0.01 .

Note Each value of insects is the mean of three replicate +S.E.;

Small letters after data within a column represent significant differences be—

tween the parts of the same sex P<0.05 n=3 . The asterisk * and **

represent significant difference between females and males at P<0.05 and

P<0.01, respectively. The same below.

Head
Legs
Wings
Body wall
Foregut
Midgut
Hindgut

/ Testis/Ovary

4.958 1£0.253 Oc
6.633 3+0.408 lab
1.321 4+£0.132 2e
6.300 0+0.174 1b
3.148 7+0.347 4d
7.798 4+0.880 3a
1.255 5+0.187 3e
3.415 4+0.195 2d

3.958 1+0.575 8¢

5.666 6+0.453 8a

0.321 4+0.132 2d*
5.300 0+0.550 7ab
1.148 7£0.245 5d**
4.265 1£0.591 2bc*
0.255 5+0.187 3d*
1.348 7+0.236 3d**
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Table 4 ANOVA results of heavy metals concentration in the grasshopper O.chinensis

F Sig.
548.297a 31 17.687 50.219 0.000
585.084 1 585.084 1 661.245 0.000
116.096 1 116.096 329.633 0.000
39.671 1 39.671 112.639 0.000
197.817 7 28.260 80.238 0.000
X 1.952 1 1.952 5.541 0.022
X 161.704 7 23.101 65.590 0.000
X 24.749 7 3.536 10.039 0.000
X X 6.309 7 0.901 2.559 0.022
22.541 64 0.352
1 155.922 96
570.838 95
Note ‘R Squared=0.961 Adjusted R Squared=0.941
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