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Lethal Responses Among Allozyme Genotypes of Gammarus pulex to Acute Exposure to Malathion

ZHANG Yan-hong', XTAO Yan—-qing', LI Cui-lan®, ZHANG Qiu-hua', DUAN Yi-hao'

(1.College of Environmental Sciences and Resources, Shanxi University, Taiyuan 030006, China; 2.College of Life Science and Technology,

Shanxi University, Taiyuan 030006, China )

Abstract: A population of Amphipods Gammarus pulex from Yuanping City, Shanxi Province in China were found polymorphic at the loci of
Idh—1, Idh-2, Pgm, Pgi , Ao—1 and Ao-2, using horizontal starch gel electrophoresis. The data of the mean number of alleles per locus (A =

2.6~2.9), percentage of polymorphic loci (P =71.4% ), the observed mean heterozygosity (H,= 0.226~0.246)and the expected mean het—

erozygosity (H, = 0.394~0.409 )suggest that this population possesses sufficient genetic diversity, which makes it feasible for studying the pos—
sible differential mortality among the individuals of various genotypes acutely exposed to malathion, the pesticide commonly found in agricul—-
tural runoff. A total of 382 G. pulex individuals were exposed to malathion at 10+ L™ to achieve a mortality of 68.8% after 96 hours followed

by allozyme analysis to identify the genotypes of each individual. Contingency table y*~tests showed that malathion displayed random lethal

effects among the genotypes at Idh—1, Idh-2, Pgm, Pgi and Ao-2, where no correlation between the genotype and lethality was observed (P>

0.05). However, significant differential mortalities were observed in the following genotype pairs: Pgi—AC (93% )vs. Pgi-AD (25%), Ao—1-

AC(37% Jvs. Ao—1-BB(69% ), and Ao—1-AC(37% )vs. Ao—1-CC(72% ). Since the sample size of Pgi—AC(27 )and Pgi—AD(8 )may not be

sufficiently large further examination is needed. At the loci of Ao—1, under the assumptions of 1)the presence of uniform biological characters

other than Ao—1 genotypes, and 2 )the presence of allelic interaction and heterozygotic vigor for the alleles of Ao—1-A and Ao—1-C, it is ex—
pected that Ao—1-AC would display lower mortality than A0—1-CC when exposed to malathion. The data obtained from the study were found

consistent with such reasoning, which suggests that the correlation of Ao—1—-AC genotype to the resistance to pesticide malathion in G. pulex.

The data imply that monitoring the dynamics of Ao—1-AC genotypes and perhaps Ao—1-A allele frequency may be useful in evaluating the

resistance potential of this population against malathion exposure.

Keywords: Gammarus pulex; malathion; genotype; allozyme; differential mortality
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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 at seven loci in alive,dead and initial samples of Gammarus pulex acutely exposed to malathion

SER AL Locus FEAE (N )Sample(N) A B C D X H F

I1dh—1 TETH4 Alive (101)" 0.188 0.569 0.243 121.766+* 0.582 0.745

FET-4 Dead (225) 0.262 0.542 0.196 169.632+* 0.599 0.622

WIAFEA Tnitial (326) 0.239 0.551 0.210 284,283+ 0.595 0.660

Idh-2 TETH2H Alive (119) 0.034 0.008 0.706 0.252 316.017%* 0.066 1.000
BET-4H Dead (263) 0.051 0.011 0.702 0.236 0.000

WIHAFEAS Tnitial (382) 0.046 0.010 0.703 0.241 956.006%* 0.022 1.000

Pgi FEH4L Alive (119) 0.034 0.008 0.706 0.252 16.173 0.437 0.192

BET-4H Dead (263) 0.051 0.011 0.702 0.236 9.687 0.450 -0.091

WIHAKEA Tnitial (382) 0.046 0.010 0.703 0.241 4.561 0.446 -0.004

Pgm-1 TEIG4 Alive (93) 0.091 0.253 0.398 0.258 29.798%# 0.703 -0.010

BET-4H Dead (68) 0.118 0.228 0.478 0.176 73.490%% 0.675 0.150

WIAFEA Tnitial (144) 0.115 0.271 0.455 0.160 104.920%%* 0.681 0.011
Pgm-2 FEIGAL Alive (98) 1.000 0.000
HET-4 Dead (92) 1.000 0.000
WIHAREA Tnitial (190) 1.000 0.000

Ao-1 17T 4H Alive (111) 0.180 0.820 87.566% 0.295 0.878

BET4H Dead (80) 0.400 0.600 81.099% 0.480 1.000

WIHAFEA Tnitial (191) 0.272 0.728 172.774%% 0.396 0.947

Ao-2 TETH Alive (125) 0.300 0.372 0.328 42,504 0.664 0.289

BET-4H Dead (218) 0.266 0.443 0.291 133.851%% 0.648 0.554

WILAKEA Tnitial (351) 0.295 0.407 0.298 164.228%* 0.658 0.472

TE s RS NI ARSI xS BRI R0 e — I - 55 T (B0 R D7 R0 A (5 P<0.01) s H SRy 55 FE 1) B HEMAG4MH

a:Sample size in parenthesis ;x*: Chi—square values of H-W expectations of genotype frequencies(*P<0.05;*%P<0.01) ; H : Direct count of heterozygosity.

* 2 DIMBICEEMER 3 MEARRESHE

Table 2 Genetic variability at the seven loci in alive,dead and initial samples of Gammarus pulex acutely exposed to malathion

HeA BEASHE DR A PIREAR TN 87 DR A7 2637 i DR

SEHIZ A JE Mean heterozygosity
ZASHEIR JBEAT 1 435

Samples Mean sample size per locus  Mean no. of alleles per locus(A ) Percentage of loci polymorphic*(P) IERESVESS (Y Iy — et - S
direct—count(H,) Hdywbg expected*(H.)
FHGA Alive 109.4(4.6) 2.9(0.4) 714 0.246(0.104) 0.394(0.107)
HET-4 Dead 169.6(32.2) 2.6(0.5) 71.4 0.226(0.091) 0.409(0.110)
WIUEFEA Initial 277.6(37.3) 2.9(04) 71.4 0.242(0.098) 0.401(0.108)

TE - Y LA L PN T O5% , RV 22 25 BE AR 5 % Te i 22 At (Ned, 1978 ) 5 55 I (E A AREDR 2E o

*A locus is considered polymorphic if the most common allele does not exceed 0.95 (standard errors in parenthesis ) ;** Unbiased estimate (see Nei,

1978 ) ; Standard errors in parenthesis.
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Table 3 Genotype effects on the probability of death for six polymorphic loci in Gammarus pulex exposed to malathion

GRS T Allozyme genotype AA AB AC BB BC BD cC CD DD
o et 0.74 0.68 1.00 0.67 0.74 0.56
~2 (46/62)  (13/19)  (13/13) (103/153)  (25/34) (25/45)
% 3 o 0.00 0.68 0.00
2 ‘ (02) (241/355) (012)
3
e E3 Pui 0.93a 0.25h 0.75ab 0.65ab 0.75ab 0.54ab
izl g (2527)  (2/8)** (6/8) (121/187)  (96/128)  (13/24)
ﬁ%’ = P 1.00 1.00 0.24 0.33 0.00 0.28 0.50 0.61 025 0.31
iy am (4/4) (22)  (4Tye (206)F  (0R)%  (9/32)  (20/40)  (25/41)  (2/8)%*  (4/13)%*
gl @ =
%‘g ool 0.62ab 0.67ab 0.37a 0.69b 0.61ab 0.72b
W ¢ (39/63)  (18127)  (20/54) (75/109)  (25/41) (41/57)
T 0.64 0.00 035
% A _ - - .
# Ao=2 (32/50) (0/4) (48/137)

TE AR5 B REA TN % BN T S, AT s A AT AR Rl - REROSET R 2 AT B85 1 a T b Z [A)A7 B35 2257 (P<0.05)

*Sample size in parenthesis. The probabilities of death among genotypes not sharing the same letter are significantly different. For example, a v.s. b is

significantly different(P<0.05).
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