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Differential Acute Mortality Among the Allozyme Genotypes of Oxya chinensis by Pesticide Phoxim

LIU Jing—yu', LI Cui-lan', DUAN Yi-hao%, GUO Ya-ping', ZHANG Yan-hong?, MA En-bo'

(1.College of Life Science and Technology, Shanxi University, Taiyuan 030006, China; 2.College of Environmental Science and Resources,
Shanxi University, Taiyuan 030006, 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 collected from Jinyuan District, Taiyuan, China.
The allozyme analysis was performed for population genetic compositions. The data showed the polymorphic loci at Ldh, Mdh, Pgi, Pgm and
Me with sufficient polymorphism as indicated by he mean number of alleles per locus (A4=2.5), percentage of polymorphic loci (P=83.3%),
the observed mean heterozygosities( Hy= 0.257~0.318 )and the expected mean heterozygosities(H .= 0.321~0.335 ). In examining the possible
differential lethal effects of pesticide Phoxim among different allozyme genotypes, a total of 390 O. chinensis individuals were exposed to
phoxim(1.96 pg+ g™ )to obtain a mortality of 49.2% after 24 hours. The number of each genotype was later determined. Contingency table x*
tests showed that Phoxim displayed random lethal effects on the genotypes at the loci of Ldh, Pgm, Mdh—1 and Me. In contrast, at Pgi locus,
the grasshopper demonstrated a mortality cline of Pgi-BB(30% ), Pgi—-AA (46% ), Pgi—AB(61% )and significant mortality differences were
found between Pgi—BB and Pgi—A B. These data implies the Pgi—BB genotype is likely related to the resistance of O.chinensis to the pesticide
Phoxim.

Keywords: Oxya chinensis; phoxim; genotype; allozyme; differential mortality
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1] Pgm Ji PRI 55 o 245 50 i 2 P A ES LA B ) S
BN HIAFAE W AR O A SCTEA 256 % AT
Y AR BT DU [ Al e rh AR R (0.
chinensis ) A FEXT G2 L T fife v AR AR L A5 A6 il
PS5 B S E BRI G R, IR X R
FAE Sy vh AR WS A 2 S B B Y DUV AR W BR e
(biomarker ) A ] BB , LU Ay AR RS (4 45 24 D)7 3 2
HERCAE TR

I RS

1.1 ik ERERE

HAR R AR [ 1L PS4 KR S R IX (E112°
36" ,N37°46" ), Z N W PER SR 2 d J , s SRt
KNSR 5 W25 BAE Rl 3 R T &
(0.30+0.034 ) g, AT th AR RFRE Y LDs, P 2
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1.2 EFREEXT R AEFREE LDy MZE

4 90% 11 == Wl FH VAT I 77 B 1 60,90 ,120,240
1360 mg- L™ 48 RANKEE  1ER 5 AN B, IR N
B b B R %o BEEH o BERREDHE U /NI 5 i
B TREL N, RV B B 2R AL 3 A Ry 18~21
Sk MRS o SEIRR FH AT SR Sy rh A AR
FEERES Y i 2y TR 4 w3k AL el e
SrIET 10 emx10 emx35 em LM RN FE , DLt
TR E AL . AbER 24 h KA, et At R, 10 k4
PR 3 R, W ITAEEE R A SPSS 11.0 i#E17
ALBRMT SRR BIH TR R Y=2.791 8X-6.067 2,
LC5=149.02 mg- L™ AR Ha i A MG d A4 Py 1Y 253 i D) S,
WL (PR I, AR AR R R Bl ) 2 sk
HEiE LDs=1.96 pg-g',
1.3 2EHIELIE

R A% 512 50 % I I A5 14 = it ol ) v A R R Y
LDso {EL, =7 B o S5 7 FH D9 T 77 o 3 20k 3R 0.14
mg- L, HIE B M A 1% 1.96 pg- g™ 5l R A
4 pL-STOIETE 5 AT BUERES ARy, Sk
390 3k, AU A 24 h KA AU T3 AR T MR 517

TEAMASY HHRAET-80 CUKAR N £ HH .
1.4 EfIEEHEKBEAR

FREAS 286 28 IAE BT 97 45 -0, ok By £ 250k
() LR I8 UG (Ldh ) T 7 25 W A8 57 il (Pgm ) SR
T I8 Ut (Mdh ) | SR R Tt ( Mee ) R0 T 12 ) 7650 S5 4 ity
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TEREE I L KR AR YRy BRI VR R 12.5% , FRL UK
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TKE MRS IR PR EE A 901

BN G R ILA L, & F 20 pL AEEK
WPKTA R4, B 3 mmx9 mm JELCAE AR
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Table 1 Allele frequency, Chi-square tests for Hardy—Weinberg’s expectation of genotype frequency, heterozygosity( H )and fixation index

(F)per loci in alive, dead and initial samples of Oxya chinensis after topical application with Phoxim

- Ldh Mdh-1 Me Pgi Pgm
AR BET-4 WIUGREAR FAiGdl SET-41 WIMAREAR fRIRAL SETCHL WIIRRRAR fEIR4L SETCAL WIARREAR ARIRdl SETo4l WIhREEAR
N (198)*  (192)  (390)  (198)  (190)  (388)  (198)  (192)  (390)  (200)  (194) (394) (198) (186)  (384)
A 0783 0753 0768 0043 0042 0043 0311 0299 0305 0295 0425 035 0081 0056  0.069
B 0217 0247 0232 0949 0950 0950 0278 0279 0278 0705 0575 0641 0811 0823 0816
c 0008  0.008 0008 0207 0182  0.195 0.109  0.121  0.115
D 0205 0240 0222
% 0098 0272 0353 0531 0497 1057 156.104 136283 289.800 1262 45503 29250 72.178 49.093 115.855
k3 sk kk koK ok kk kok ok
H 0333 0359 0346 0101 0100 0101 0465 0516 0490 0450 0727 0586  0.192 0204  0.198
F 0020 0035 0029 -0.046 -0.045 -0.046 0373 0305 0340 -0.082 -0487 -0274 0409 0331 0373

Ha NFES B AFEA K/ (Sample size in parenthesis ) ,x* 275 P B3 %00 1 — A 0000 (1 09 R 7 R 96 fH (#P< 0.05;%* P< 0.01), (Chi—
square values of H-W expectations of genotype frequencies ) (*P< 0.05;** P< 0.01), H 4= FE 1) H 22 MEZ{H ( Direct count of heterozygosity ) o

R 2 RETFEVISAHAR FREBAEEEFEEMA AL 5 M EEEM ENEESHE

Table 2 Genetic variability at five loci in alive, dead and initial samples of Oxya chinensis after topical application with Phoxim

- BN R AR AL LA AL TFHAAE
SRR JEEA AN FE PR [ EIBNER W =T P TR
et 198.3(0.3) 2.5(0.4) 83.3 0.257(0.078) 0.321(0.107)
BT 190.8(1.1) 2.5(0.4) 83.3 0.318(0.111) 0.335(0.110)
WITAREA 389.2(1.3) 25(0.4) 83.3 0.287(0.093) 0.329(0.108)

355 N AR 1fEIR 2 (Standard errors in parenthesis ), * 435 F LAY %07 2 R/ INT 95 %l Bk 223555 H 82457 (A locus is considered
polymorphic if the frequency of the most common allele does not exceed 0.95) ,** K Jfi 221+ ( Unbiased estimate, see Nei, 1978),

Wb PRI AR REIE AT 4 SET - R LRFEARTE 5 NS
PRIEASE E RIS 45 B i (B D3R 20 R 2 AT, AR
SEYR R TR AR RIS AN AR X 5 AN A i £
SRR RIAER = 134 B B PR AR A7 1) 55
PrIERE(A=2.5) A A H 4y %2(P=83.3%) .
SEHIEL 2 A (H=0.257~0.318 ) FIE- K B 2 45 i
(H,=0.321~0.335), & TFmBelE Ak B x5
A AN FE IR BB 25 058 o Ho /NT H,, 3%
Wi rpAeAE e A e I T — e B A SR =
X AT e F T AEREHLAS L A ATE A= 78 2 R R B 1k
W AT RER H TAETEE AR TR SR A SR 4%
22 HERESSEREMNEERESEHmBH
FEAEAKX R

FHAE TR AL R Ae A 5 I8 390 3k, SF-H43E
TR K 49.2% (1947394 ), 5 2 2 3L K EEA (Ldh
Pgm Pgi Mdh-1 Me) 253 HFRIANRIIFET- 45
SR RIS AET- 3R 2x2 B K g 4 3R 3% 3.

X 4E R0 7E Ldh Pgm Mdh—1 F1 Me 4 />

ZAFE N L, R A LS 25 AR B FE T
FIT R E 2T (P>0.05), Bos-FHsE i BBt/ X
Ldh .Pgm Mdh—1 Fl Me £55EPH 7 (e R BEHLAY o (0
TE Pgi FEHRENL I, A5 EBIAR B IET R 50500
Pgi—BB (30% ) .Pgi—AA (46% ) Fll Pgi-AB(61% ) (
3). H Pgi-BB Y Pgi-AB Z[a] 5L H A 5 30T %47
TE R E KR (P<0.01) , FBHE A i 1 S FH X
Poi F [R ARV 114 St UL PR 7Y 52 0 HH AR B ALARFAE

3 e

TEAAEDps BUE AR D A2 Bk B RT59K
SEJTE AR TR RO G T B, TR B B R
KA R E HUR R, i L BB IR IT I REB AL
Bl A2y, A MUBEAC 25 R AR IR , A2 = 12
AAHXRTELIT ) D (] o —SE A LRI 25 D HAT v 2
PETIRES T, T Bl | 5 437 A s 1 2 S 0 25 A DL
AN RSN FE TR, X3 A R BTG AL
R ARG 2 BRI R — Mk
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Table 3 Comparison of the mortalities of the individuals with

different genotypes at five loci(Ldh, Pgi, Pgm, Mdh-1 and Me )
of Oxya chinensis after topical application with Phoxim

SEAL 5 A AR IR R A B R AN AR I SE T
FEH Y Ldh Mdh-1 Me Pgi Pgm

AA 0.47(232)*

AB 0.51(135) 0.48(33)

0.46(63) 0.46(26)ab  0.40(10)
0.50(54) 0.61(231)a 0.41(32)

BB 0.57(23) 0.49(349) 0.45(42) 0.30(137)b 0.49(276)
BC 0.50(6) 0.58(43)
cc 0.43(47) 0.45(22)
AC 0.52(58)
DD 0.53(47)
BD 0.53(79)

2 355 N AYIE M REAR K/ (sample size in parenthesis ) , 3 A 5¢
AN FRRPE TR A L3525 5, A a Rl b Z (R 35 28 5 (P<
0.05); 1 a1l b) 5 ab Z A JC 25 (P>0.05), (The probabilities of
death among genotypes not sharing the same letter are significantly differ—
ent. For example, a vs b is significantly different (P<0.05), whereas a(or

b)vs ab is not significantly different(P>0.05)

Ha s T 30E P LR HUE BF 1k B 2 h AR
LG ey 7 la B 11K e e < BAC 23 v R <Y 2L DG g
WEDUTE Y R A 2 A, DA A K SE R R 0 4 P
i o LB TSR O B UE & A A R
B, DR TCEHESh W Rt 2R 32X 5h W,
Sh IR IREE TS YL WIE R PR B e 5 N 5 45 o7 il 5k
PRI TR0 23 1 e AR A 3 PR A DG DG R ) S B8 T A Sy
TR 5 4 Bt B8 T 6 i 5 57 56 K1 1 ) e R A FH 42
BT IR S Hod i — BB B RN 1k o] LAAE R i
%, ARG REN . O ARG 5 FhENLEF(Ldh,
Mdh,Gpi, Pgm, Me ) BATAR 5 1) Z 8P4 G (UL
2 2), X GASLE = DRI 45 AR A H S
A2 AT DR 7 PR RS A, TR PR, S o R
LRI ST B2 A S PRAEE - REAE A I
IHF (I 25 ) 56 R B HAR A o @ P AR A s AR
5 P& (Ldh, Mdh, Gpi, Pgm, Me )3 S5
W BOEAE 2 A A [E] 1 )37 (response ) , 22 Bl 2 B
WXt Mdh—1 . Ldh Me F11 Pgm 4 >[4 J36 {57 i i A ik
U EICAE H 2 IR RE LR, (A X Pgi BEDH i A
LB PR AU 4 BOAEAE FH S B AR BE LN , 453 P ALAS
PR IFET S S BB B2 A A, 434 1 B AE 30% (Pgi—
BB)H1 61%(Pgi-AB)Z [8](3% 3), H Pgi-AB 5 Pgi-
BB Z [a] (1) JE R 8 5 50 T A7 i 35 4 E C R (P<
0.01), T Pgi-BB JEH BRI ST R B ELT

Pgi-AB, It LIHEWT Pgi-BB H:PH BIR AT A 5 vh A A et
XTERL B BTZEA 56, BT Pgi JE A SR
WAEITEGE 2 FAEAE A 2 (P<0.01), RS2
45 S e U I R RS 3 b o s B M AR e 1 A
FERHIER R X PP E R I HE— 2R S n] AR P A
WARDIE Poi R AL ) 225 PEAS AL B B ) e
DIRePTEAE YIbRIC Y (Biomarker ) o {HJZ X FPAHSC
KRR AE R HRSC R o T A P 240744t
PERHLEEE R 22 20 DU 7 A b 2 sk
FAAR 22 T RE SAL PR BTG R 38000 . 2 TR REL A B il 1% 7 134
AR L —PERR AR (Ests) FI7R 6 H K-S F5 F2 i R
(GSTs ) BEE 3G I 2 1 28 B RN 2 N R 2R A VEH
EERE . — ek, SRR TR AR AT A 5
PUEA B AEARICS ™, o T — B 5 i A f e
FiEs L 454 SR FIT 2L Z R B S &R IR 5 22
P RAE L R LRI 8 A% o T e briE 727
BT,
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