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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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BHLHEART 65 CHHEMT/EFHRE, ETHL
WS H . TIEFEART HNO+HCI+HCIO, R R H
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K, ARG SR 50 mL AR, HBRE
ZIEERFIN ; B SRR A FIAE A A F HNOs+HCIO, A R
MR EAZE 10 mL @M PRI,
1.3 ESESENE

T U A A4 A4 o B R R 7 Wl o0 o6 6 B 3
(SHIMADZU AA-6300, Japan)#ATHIRE . B MEARY
e B AMEM TR, AR mg-kg? TH,
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FIF Excel BAFXT BRI IHHE M, 25 R LU
X B bR UETR (Mean + S.E.)ZF N ; SR SPSS11.5 3K
XTI #E AT 2 R 5 22501 (ANOVA ) FI 2 H
(LSD ¥ ).
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PE(GB 15618—1995), HIZR 1 FILAFR 1, KFEH R
FRER RIS A VR BE RIS T R VR B, T AR RS A (R

£ 1 1B KBHEREPEREREBARENESE(ng kg
Table 1 Cd and Cr concentration in soil, rice leaf and

0. chinensis(mg-kg™)

HER % JKAEN: hAEFRIR
Heavy metal Soil Rice leaf O. chinensis

Cd 0.08+0.02 0.03+0.01 0.13+0.04

Cr 43.26+2.86 4.91+1.14 7.32+0.93

HERPBER 6 WERNEE R T EAERFIR

Note: Each value of insects is the mean of six replicate +S.E.(n=6).
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FES e O b TE 1 RAR B B = T AL AR,
YR SLIRANR,  OP SN R R Y B B A
LSD £ H WL REW , Pl S5h1 AR 2R E
Z A 22 545 B3 (P<0.001), B . FFAIJG B 55 oAt 5 4>
0RO 2 [ AFAE B B 2 5 (P<0.001), TR
MG REVRE TR E 25 (P=0.584), FHERTE
W H 4% 2 4R A Yo ) B AR BEAR YK R R > >
RTR > >3k > B0 81> f > A BE | Hodh v g ) vk B =ik
6.798 4 mg-kgo FRHAEAE AR PN Y B AWK AR R
W>HT > 5 s >3k > RBE T AR S 5 i 5814
RA o 1LSD ZE Heic st R S5l tuAa L, B 4%
&5 H A LA LU AL R ER AR B £ R (P<
0.001), FA A RN 3.347 7T mg-kg™, SRI G2
25 8% (P<0.001), i e mSEZAERAE
#(P=0.843) , L EPFARER RS BHRAL, HEF AR
Z(P=0.064)

2 GEREH, SETEMERR: R AR RS R A N i B AR
SRR T R R B E, KPPl
TR, R SR & BB, A AT ER
WS BAL. (B R RIS ]2 A
B—EMER BRI FHEHNESEARST

R2 REPFEBESHABMCHRARE (mg-kg)
Table 2 The concentration of Cd in different parts of the rice
grasshopper O.chinensis(mg-kg™)

FBAL Part W H Female HEH Male
3k Head 0.302 120.014 6c¢ 0.218 9+0.070 7d
2 Legs 0.144 7+0.024 3¢ 0.458 1+0.345 7c
# Wings 0.306 8+0.050 9c —
{REE Body wall 0.131 020.030 8¢ 0.161 8+0.026 0d
i Foregut 3.415 40.195 2b 1.578 8+0.082 8b*
H % Midgut 6.798 4:0.662 0a  3.347 70.486 6a**
J5 i Hindgut 3.657 7+0.518 9b  0.948 40.033 The*
T /I HE Testis/Ovary  0.198 2+0.011 8c —

M, HAF7E B %22 57 (P=0.001,0.014 F10.006)
23 BEFEBEENNERSH

FH 2 3 A, AP ARRE R M e P i ARE AT R 4R
BRURE B E R T HALNAL, HkE LI Hi
MO, PG 0 REURERIL, ZEHRER
R R T 5 ) BRIRE Z R Z 5%
Z(P<0.001)o FRHEAEhE ME K- 2H 2R X 4% 1) B
BRI N o > S IABE S Sk > B 8L S BT >8> J5
Hep g e BRRE L 7.798 4 mg-kg's HIERS
e il ekt A R 4% VR B ) 3 AR B AR IR A > AR BE >
Brsk>Hi-E S>> E M. ZEEZERIEERA,
Bk R AMAREESD, FhAERRIE R R 41 LR 45 2 B TE
O e TR ) A B 3 25 57 (P<0.05) , o AT i A A B 2%
B[R] A9 22 4% .35 (P<0.001 ) o
24 BINBERWSERAESN

PRI S BN EZRE FE2 04 R
W 4. ARIFEHES B PERIE B RFBEK
W B2 R 8 2 (P<0.001), H M HEZ 8] & AR [H
H AR A ) B MAETE B & 22 7 (P<0.001), B4
JEFPE EHEME S A ZH 2R A7 = 18] B B 8 32 ELAE
A(P=0.022),

3 itig

3.1 REREBEENHRRS BRI

AR B SR R A BRI B AT, BAR
OB - SRR RS P O SRR B RLAIR (B rh AR R g (A
WIE R R T BRI R AR, B
R, BT ESBERRRAEYBOREM, £
{6 T R P i) B AT AT B R — R B4R, A8 SOt
FOUESE T X—4528

AR IR R SR AR PR R R o T R R R

R 3 WEPEBERSHAABGARRRE(mg kg™
Table 3 The concentration of Cr in different parts of the rice
grasshopper O.chinensis (mg-kg™)

L RPEMEL 3 REZWELS R YEARERER NEF
BRRR R — IR R LIRAL 2 8] 192 5 B EHE(P<0.05,n=3)0 * H
wox SRR HE 2 TR 22 57 B 2 K- (P<0.05 1l P<0.01) Tl

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.

FPAL Part WML Female HEH Male

3k Head 4958 1£0.253 0c  3.958 1x0.575 8¢

2 Legs 6.633 3:0.408 1ab  5.666 6:0.453 8a

## Wings 1321 4£0.132 2 0.321 4£0.132 2d*

1ABE Body wall 6.300 020.174 b 5.300 0+0.550 7ab
Hil#s Foregut 3.148 7+0.347 4d  1.148 7+0.245 5d**
#Ji5 Midgut 7.798 4+0.880 32 4.265 1+0.591 2be*

J5 1% Hindgut 1.255 5:0.187 3¢ 0.255 5£0.187 3d*
KESL/IN Testis/Ovary  3.415 4£0.195 2d  1.348 70.236 3d**
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Table 4 ANOVA results of heavy metals concentration in the grasshopper O.chinensis

g+ 3 TN 2R J5 7 HHE 2y FlE Sig.
Ea: Eil 548.297a 31 17.687 50.219 0.000
i 585.084 1 585.084 1 661.245 0.000
HEHEBMLE 116.096 1 116.096 329.633 0.000
PR 39.671 1 39.671 112.639 0.000
ERAL 197.817 7 28.260 80.238 0.000
EE BT 1.952 1 1.952 5.541 0.022
HERAMZEIPL 161.704 7 23.101 65.590 0.000
PRI LL 24.749 7 3.536 10.039 0.000
EaRBFIERXTRAL 6.309 7 0.901 2.559 0.022
wE 22.541 64 0.352
MEE 1155.922 9%
BIE B2 570.838 95

Note:*R Squared=0.961( Adjusted R Squared=0.941)

THALR AR E R RAETHAIE, SBURFISRTETH
AL I8 B BFLED), Pedersen SFEXT BRY M Tenebrio
molitor %} 5% RERBIF ST o & BURTEH AL TE i) R B
B2, R A HGE IR B HE XA B K Boertcherisca
peregrina e M I O S i ey PRy T
AR FZORIE , THALTE R B A FITH AL
BYWRGET, TR EYsIH RS A, R
B BRI AGTE 5 B BE A M BT R e, AR S04
RERTHREARERR, REDEAAE BB
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XS EBBRIETINER AR A R,

AHFFTLEREY], BARSAF T e AR e 19k
TRAARE SRS E UARREMMR RE SRR X
el FRBE AR SKR, el i bR
TR A MR, BEE M BB EA Bl 12 BIHLAAR A
ARG E . AFRERBRRI hERIER L &
BEMEEHASGERHRE—EENE, HLZEHET
T IHGE , BAR B2 8 & 2253 (P>0.05) . TG
YR BUR SR L, SR7E T AR AR F) Sk AR B Y
R IMEERITTNN , B BRI R R E R R AT #E
Rl TR REFERESRG, AFTERUEIL Y
F AL Ao e, DR T S Sk B e v RS0, RAE
HEFE I R rP Y R AR BRI T L R AR A BE
TR, X —E5 R GRTEAR T RIE 2 i) ZEROUAH
ju,

T L FRSBFIORE S PP RS B RAG S, T BB PR
FERAIE R, BARA ST T 15 kAR i p b e,

{EL Pl FHE R A AT S8/ T A, i AMEAE R R B
FERZESR . MR 2GRN, ERAPERHRT
—ER MR, HRRRE R EETIHE, H5HAM
HAGERBAREEER . BRAERHP 5
HURAREE [ SN R T A, SN E i AT A, 45
MR, B DURTE S 5 (ARE A 9 RERA A AE & 22
5P, B ELAING L B R AR AR B, R AR A R AR
BARAR, AT RER i T AEFE R WL PR o FMASSETE
WHF IR Yeg 5 v AR S AR A R ) R AR At
B, AhPRAH AR R A AR SR AR B PP ROBR IR E  N BeIR,
HARPIFEERA—BC, T2NA F7EDT AR g
AR RT 58 ) R R BURTERE R R R T
THAIE™M2, X AT RE5 FTE A% B PSR B B3R 55
FREAR, BRHIE—SHN . EASMREREY
U RAE B B A N 32 2 RARTE T AL TN R A e A
H , SASCHT SR —E0,
3.2 WAEREBEENHNRRS BRI
BIEPAERIEARHALRMNEENRAR,
R PREEF i i) o R B R T A ER AL, SR AE
e P AR A T A B PR R LR A R Y R,
X —Z5 R R MM EE & R AE B R i A R ALK
DUAHIRIS, Beoh, A SO FE SRR , v A R F
[ ) RARR B B2 = TJE 1, X FT BB B TR N
SN PR B T AR, Je o T Al A B Jm — B, SR ETH
LB N SE BT FI P i 4 RE Rk 5 1 , TE b AR
KR4k C 2P n R, B B EfrRR a5k
EAAH YRR, Helt S —E 0%, s TE )=
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4 4R

AR S Y R R AR AE AR R AR F AR B
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