A IR 2244 2005,24(5):919-923

Journal of Agro-Environment Science

ﬁﬁﬂ SEBUIEAE X R LR 2 Fh AT
1’%2*7#’] HY =2

FRZ EEL, FEEY, FEE, HRE

(LINPG R e Bl S AR =B, LT KJE 030006; 2. LHPHR2FH B 59 URA 5, IHPE KR 030006; 3. H #4074
A BB SR ST, 1R BN 571737)

 ECRAMEREESI T LR T I AL S rh AR AR 5 22 A5 PR AR 37 (Ldh, Gpi, Pgm, Me)#5 3 K AUAMAK 5L T

RIEFE . WIS 5 PR e 7 1 A5 L RS (A =3.3) P ISR 22 G T (H0=0.387~0.404) FIF- B ] B2 2 5 JiE (He =0.430~

0.431) =ASHOTH, hAE RIS BAT R 1S Z AR 186 1 T3 B AR RIS R A MA R BOE 22 9T, TR

A HI(0.12 pg- g YIES AR 557 Sk 48 h J5 FIBETH N 57% KA ARG T A5 5 A T 4507 1l 53 B

DI R A FE AL, B X2 K02 S W S UIE X Gpi Pagm Il Me 453 P AL R () e 52 BB AILARAE , 453
RIS 0T 3 L B A 5 (P>0.05),, {H7E Ldh JERIEEN -, 45 FE R IR I SE T3R50 51 49% (Ldh—AA) 58% (Ldh—

AB)F 54% (Ldh-BB), H. Ldh-AA MA& S Ldh-AB /M 8] () 3L R 5 50T R A7 B A I (P<0.05) , 44 Roger” s it

TR B T SR 50T , SR B Y S B E VR M v AR RS A A8 L 4540 7 A T — 2 A VERT

KR PRI AU SO SRR SETOR

FESHES.S481.4 XEIFRIZES. A XEHS . 1672-2043(2005)05-0919-05

Impacts of Fipronil Acute Lethality on Population Genetic Structure of Oxya chinensis

LI Cui-lan!, DUAN Yi-hao?, LU Fu-ping"?, GUO Ya-ping', MA En-bo'

(1.Collage of Life Science and Technology, Shanxi University, Taiyuan 030006, China;2. Collage of Environmental Science and
Resources, Shanxi University, Taiyuan 030006, China;3. Environment and Plant Protection Institute, CATAS, Danzhou 571737,

China)

Abstract: This study examined the relationship of allozyme genotype frequency to differential mortalities in grasshopper Oxya
chinensis, a swarming pest with increasing outbreaks in China in the past ten years. The samples were taken from Jinyuan Dis—
trict, Taiyuan, China. This population has polymorphic loci at Ldh, Gpi, Pgm and Me as shown by horizontal starch gel elec—
trophoresis. The genetic measures demonstrated the mean number of alleles per locus (A) of 3.3, the observed mean heterozygosi—
ty (Ho) of 0.387~0.404 and the expected mean heterozygosity (He) of 0.430~0.431. In this study a total of 557 O. chinensis indi—
viduals from Jinyuan District were injected with fipronil (0.12 g+ g™) to abdomen to obtain a mortality of 57% after 48 hours. The
allozyme analysis was then employed to determine the number of each genotype for both surviving and dead individuals. The
mortality among the allozyme genotypes of 0. chinensis was compared between surviving and dead groups of the grasshopper.

Contingency table x* tests showed fipronil displayed random lethal effects on each genotype of Gpi, Pgm and Me loci, without
correlation between the genotype and mortality. However, at Ldh locus, the mortality of the individuals varied depending on geno—
type, i.e. 49% (Ldh —AA), 58% (Ldh -AB), 54% (Ldh —BB). The significant genotypic—dependent differentiation was observed
between the Ldh—AA and Ldh—AB genotype (P<0.05). The cluster analysis based on Roger” s genetic distance indicated that

fipronil can cause genetic differentiation at population level in O. chinensis. These correlations are potentially applicable in moni—

Y75 B H#A.2004-11-10

HEWAR . HFE HIRBEIE 4 Y 30170612, 20177012); L PH4 B -3 4 %6 B
EB I . 2298 22 (1962—) , Lo, B T 0F 58 A F 98 5 1) R st (B 2R By
B & A. DRI E-mail: maenbo2003@sxu.edu.cn. Tel: 0351-7018871



920 AR A U S BEAE FXT A R e A R 5 AL 25 ) (4 52

20054F 10 H

toring the dynamic changes of population genetic structure and perhaps Ldh genotype frequency in a population of the grasshop—

per species can act as the potential resistant biomarker to pesticide fipronil. It also may be useful in determining resistant level

and resistance distribution in O. chinensis population.
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Table 1 Allele frequency, chi—square tests for Hardy—Weinberg expectations of genotype frequencies, heterozygosity (H) and fixation index

(F) in alive, dead and initial samples of O. chinensis after injection with fipronil

L Ldh Gpi Pgm Me

AR JETTL WIRREA AR SETIAL WIRREA fREAL SR WIRREAR R4 T WIAEEA

N (251) (283) (534) (261) (287) (548) (252) (305) (557) (250) (290) (538)

A 0.777 0.733 0.754 0.211 0.247 0.230 0.054 0.066 0.060 0.462 0.488 0.478

B 0.223 0.267 0.246 0.711 0.690 0.700 0.837 0.867 0.854 0.200 0.197 0.199

C 0.079 0.063 0.070 0.103 0.066 0.083 0.324 0.305 0.315

D 0.006 0.002 0.004 0.014 0.010 0.008
H-W® 0.047 2.354 1.001 26.804%*  24.252%*  50842%F  63.312*%*F  69.683*%* 132.040%* 134.148%* 46.805%*  85.564**

H 0.343 0.428 0.388 0.540 0.544 0.542 0.190 0.161 0.174 0.476 0.486 0.483

F 0.012 -0.093 -0.044 -0.216 -0.183 -0.198 0.333 0.329 0.332 0.258 0.228 0.236

A% S RO ECAREAR DS, D9 B3R f ey — P A P ELAY RO AL SR (L (* P<0.05; *%P<0.01); A B2 H N EL ML,

x2 mEBLEERERIETEEA RTARVBEAENA SEERFEAMT FHEE SFEME

Table 2 Genetic Variability at four polymorphic loci in alive ,dead and initial samples of O. chinensis after injection with fipronil

BEA CTMRAMERBERORA N TR AR H R 5 fr 5 R ME2E s
B Al i T B BN
TG 253.5(2.5) 3.3(0.5) 0.387 (0.077) 0.430(0.078)
BET 2 291.3 (4.8) 3.3(0.5) 0.404 (0.085) 0.431(0.081)
WIAFEART 544.3 (5.2) 3.3(0.5) 0.397 (0.081) 0.430(0.078)

TE A5 S IR AREDR 2 i WA SF A7 SE USRI T 959, RIS 22 85 R B iz o+ Tl 22 ftiit (Nei, 1978)
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BITE ST (IRYE Roger” s B1REEE)
Figure 1 Cluster analysis using unweighed pair—group method
with arithmetic averaging (UPGMA) based on Roger” s genetic

distance for each O. chinensis groups treated with fipronil

3 mHBEAEEPLEREE 4 NEREMCAREREANME
HISETHE LB
Table 3 Comparison of the mortalities of the individuals with
different genotypes at four loci

(Ldh, Gpi, Pgm and Me) of O. chinensis after injection with fipronil

4 A2 A R A A8 R R A AR S

At i 4 R 7 .
Ldh Gpi Pgm Me
AA 0.49(299)a 0.69(16) 0.56(144)
AB 0.58(207)b 0.55(220) 0.59(41) 0.54(91)
AC 0.55(129)
BB 0.54(28)ab 0.51(235) 0.56(429) 0.54(46)
BC 0.47(77) 0.45(49) 0.48(31)
CcC 0.40(20) 0.50(88)

T F5 S N B A REAR TINER R 58 AN TR SET R 2 [
BEES, W a Ml b Z A4 535 25 5 (P<0.05); 1 a (3% b)5 ab Z [ TG
B EX(P>0.05),

GRS X2 R gnaE A L3 3,

R s SRR, 2 AU 1) rh e Rgis  7E
Gpi Pgm il Me 3 P2 AL AL T, 2 LRI A
IBET R I 3 22 F.(P>0.05) , 7w S U 1 B/
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LdhBERI a0 |, HAG R BRI SR T A 7
ZS . 9N 49%(Ldh-AA) 54%(Ldh-BB) Fl 58%
(Ldh-AB) (5% 3), H Ldh-AA 5 Ldh-AB 7£JE K A Al
FET- R Z AT B E KK R (P<0.05), RUIFURE
Y EBEAE IR Ldh e PR A A A [ o PR A8 52 R o A
BEAILRFE

3 itig

B AR 25 )BT PE S AR W s AL Al Al S Ll 2
ARAAT SR R A RS AL S M B 2SR A A A 2y
PUPER WA BB IR AR — 28 R A

R A X5 2k FG 5 (dieldrin) B A B 1 B $22 50 F0 5% 48
T8 (permethrin) 2L A5 B 1 Y 52 M X6t 5 LG A7 A 28 B
P B HAE O A A B 1 o AE 22 v A R X R R
FEABEME A S R AR X SR S UM Y K
A R, LB E K SRS O A, SE == A
FERRGEUTE RO RO 2 R SRR IS — 4
DS LE T S AN .28 R 32X 8 W, 4 R B0
15 Y AR A PR B e P DR 15 S5 o7 3R R AU AR 114 ek
ARAG i AR DG OE R P IS8 T AR R FRAT T 5 6
7 SXoF A 57 it 5 R R 0 3 B4 B3t T AR
B2 Horp i — S B A k] DA A4S, AR
LG R .

(1) HAEREIE 4 B (7§ (LDH ,GPI ,PGM \ME)H
BIREHZEEMAEA L 2), X E5AR LI E D
BRI S AR A0, H. 4 DA TE N R RS2
Ve AR B PR LR IR 2 S
SIREE A R AR R (AN 4 25) 56 R 1 2R
HAYYF,

(2) HAERFIE Ldh JEPR EEA 0 8 R BUBIUR A7 A
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IR, ATRe S h AR R i Ba 750 . A AR
B SIS AT R A I R A DG 2
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(0.16), ¢ HH TR HLIE Y 2 Pk B AR A v A R e o
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Y5 Guedes SFMIZE R A AT Hott: . I AR RTUEFh
TS AL 2540 Sh S840 AT BB R 5 U B2 174 W i
FEPRAIPFAR A

(4) A AR b A RE 4 Fl 45 il (LDH GPI,
PGM | ME) & PR X6 35 it 10 B AE FH ELAG AN [R] i) 1
(response) , I A R AHAE XS Gpi ,Pgm F1 Me & A B {3/
B IER AR BOCAE R I FEHLRAAE , (HXT Ldh JE
AT A A3 4% 55 PR 38U 1 BB A A 52 30 i AR BEBIL ARV
Ldh—AA FERFIAARAFET B EILT Ldh-AB JEH
TIAMARYFET (32 3) (P<0.05), H1 T Ldh HyJEH %L
AEEOE E-TE G 2% DAREADC G R (P<0.05),
DOFPSE R AR S A B T IF & A RN B D se bt
A P FR 10 ¥ (biomarker) , DAFI W3 AP R RO 5245 P
IOV B A ER: SRR A 5 56 22 R i a7 B 252 ]
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