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Genetic Variability of Plutella xylostella (Lepidoptera:Plutellidae)

Population From Different Geographies
WANG ShaO*I4i9 SHENG Chennga, QIA() ChuanfLing (State Key Laboratory of Integrated

Management of Pest Insects and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 10080,China). Acta
Ecologica Sinica,2002,22(10) : 1718~ 1723.

Abstract: The analysis of allozymes has many specific advantages in analyzing genetic variabilities and
diversities, so it has been widely used in the population differentiation, diversity and differentiation of
species. Some previous studies have been documented that allozyme analysis, gene flow and evolution
inter-population are closely related. Diamondback moth (DBM, Plutella xylostella 1..) is a cosmopolitan
insect pest, which mainly feeds on cruciferous vegetables. Widespread use of insecticides has led to the
selection of resistance in DBM. The present work was undertaken to study the genetic variability of DBM
from different geographies.

Four populations of DBM were collected from Beijing, Hebei, Yunnan and Wuhan in China in 1997.
They were reared in the laboratory until the 4™ instar, and then deep-frozen for further analysis. The
allozymes were identified in single individual homogenates analyzed by starch electrophoresis with TME
7.4 buffer systems according to Pasteur et al and data from 5 polymorphic loci (GPD, ME, MDH-1,
MDH-2 and MDH-3) were analyzed. In general, isozymes were concerned with identification of allele
frequencies at even the basic level strains, thus the allele frequencies of each gene locus in each population
should be calculated respectively. The allele frequency was analyzed according to the formula of Nei
(1978). Tt was demonstrated that all of the allele frequencies were between 5~10 and the biggest was 10
(the locus is ME and MDH-1). Based on the allele frequencies, 4 indexes mainly representing the genetic
diversity of population were obtained by a software Biosys-2.0: N, A, P, Ho and He, which means
sample size per locus, number of alleles per locus, percentage of loci polymorphic, observed

heterozygosity and expected heterozygosity respectively. The calculating formula of these indexes was
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followed Wang Z R. Finally, genetic distance (D) and similarity coefficient were calculated and the
dendrograms were generated from them.

As mentioned above, we have obtained the main conclusion that the genetic variabilities within
populations are larger than that of among populations (about 15 times) and the genetic variabilities in
Wuhan is the largest among the selected populations. It is likely that the insecticide-applying histories are
different in different geographic areas. The diamondback moth mainly spreads relying on the transport of
cruciferous vegetables from one place to another, so the genetic diversities among populations are small.
Compared with it, the genetic variabilities within populations were much more larger, which showed that
the specific-gene of diamondback moth among different geographies flowed very frequently. Based on those
observations, some management strategies on insecticides resistance were brought about.

Comparisons of our results with the data reported in the literatures indicate the allozymes were
generally evolving under habitat-differential selection, but the precise balance of migration and selection
that determines equilibrium allele frequencies varies greatly across China. Considering the allozymes loci
obtained from starch electrophoresis are very limited, further studies to verify and supply the results were
discussed.
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Table 2 Allele frequencies at 5 polymorphic loci in 4 populations of diamondback moth

Population
Locus N
YN BJ HB WH

GPD (N) 100 134 79 77
1 0. 000 0. 000 0. 000 0. 097
2 0. 020 0. 000 0. 000 0. 045
3 0. 040 0. 037 0.203 0.052
4 0. 785 0. 925 0. 791 0. 805
5 0.155 0.037 0. 006 0. 000

ME (N) 138 136 114 78
1 0. 036 0.107 0.031 0.186
2 0.072 0.132 0. 066 0.154
3 0. 051 0.107 0.193 0. 051
4 0.703 0.577 0. 399 0.564
5 0. 080 0. 066 0. 088 0.026
6 0. 058 0.011 0.158 0. 006
7 0. 000 0. 000 0. 057 0. 000
8 0. 000 0. 000 0. 004 0. 000
9 0. 000 0. 000 0. 000 0.013
10 0. 000 0. 000 0. 004 0. 000

MDH-2 (N) 134 90 103 76
1 0.078 0. 300 0. 354 0.474
2 0.026 0. 000 0. 000 0. 020
3 0. 007 0. 000 0. 000 0. 000
4 0.627 0.594 0. 456 0. 441
5 0.037 0.033 0. 000 0. 000
6 0.224 0.072 0.184 0.039
7 0. 000 0. 000 0. 005 0.013
8 0. 000 0. 000 0. 000 0. 007
9 0. 000 0. 000 0. 000 0. 007

MDH-3 (N) 105 87 106 76
1 0. 057 0.138 0. 024 0. 184
2 0. 000 0.011 0. 090 0.013
3 0.029 0. 000 0. 005 0. 007
4 0.914 0. 839 0. 811 0.783
5 0. 000 0. 000 0.028 0. 000
6 0. 000 0. 000 0.028 0.013
7 0. 000 0.011 0.014 0. 000

MDH-1 (N) 92 87 83 56
1 0. 201 0.063 0.102 0.313
2 0. 250 0.063 0. 096 0.027
3 0.011 0. 000 0.012 0. 000
4 0.516 0.782 0. 789 0.277
5 0. 000 0. 034 0. 000 0. 000
6 0. 000 0. 034 0. 000 0. 000
7 0.022 0.023 0. 000 0. 098
8 0. 000 0. 000 0. 000 0. 009
9 0. 000 0. 000 0. 000 0. 250
10 0. 000 0. 000 0. 000 0.027

* N Alleles are coded by a numeric letter as the Rf varied
from low to high, N is the number of samples
6 s BJ,HB (0. 026) ,

H (0. 045), (0.122),
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Table 3 Statistics of genetic variation of diamondback moth in different geographies (standard errors in parentheses)
Population N A r Ho He
YN 113.8(9.3) 4.8(0.6) 100. 0 0.070€0.061) 0.439(0. 083)
BJ 106.8(11.5) 4.6(0.6) 100. 0 0.181¢0.118) 0. 396(0. 088)
HB 97.0(6.8) 5.4(1. 1) 100. 0 0.250€0. 142) 0.486(0.090)
WH 72.6(4.2) 6.0¢0.6) 100. 0 0.567(0.139) 0.532(0.081)
* N, Mean sample size per locus; A, Mean number of alleles per
locus; P, Percentage of loci polymorphic; Ho, Mean observed heterozygosity ; He,
Mean expected heterozygosity
4 4 Wright[10TF- 5 (8]
Table 4 Summary of F-statistics at all loci Table 5 Nei’s statistics of genetic diversity
Locus FUS) FST) FAUT) Ho Hs Ht Dst Gst
GPD 0.7943 0.0478 0. 8041 0. 0706 0. 3439 0. 3612 0.0173 0.0479
ME 0. 7980 0. 0387 0. 8058 0.1570 0.7772 0. 8084 0.0312 0.0386
MDH-2 —0.1069 0. 0575 —0.0433 0. 6853 0.6191 0. 6569 0.0378 0. 0575
MDH-3 0.4358 0. 0290 0.4522 0.1743 0. 3089 0.3182 0.0093 0.0292
MDH-1 0. 6249 0.1123 0.6670 0.2473 0.6593 0.7426 0. 0833 0.1122
Mean 0. 4826 0.0611 0.5142 0.2669 0.5417 0.5775 0. 0358 0. 0571
2.2.2 6 6 4 ( )
s UPGMA (unweighted pair \ | group ( )
method with arithmetic averaging) 4 Table 6 Matrix of similarity coefficient (below
1 9 diagonal) and genetic distance (above diagonal)
b o
. YN B HB WH
( Population J
1 2), . YN * % % x x 0,045 0.075 0. 100
BJ 0.956 *oH X X ¥ 0. 026 0. 082
’ ’ HB 0.928 0.974 % % % x % 0.122
’ ° WH 0. 905 0.921 0. 886 * X % x X
s 3 s
b . o
TN YN
BJ —— BJ
] HB 1 HB
WH WH
r T T 1 i I I 1
0.503 4942 0973 1.000 0.232 ¢.185 0.137 ¢.000
1 2
Fig. 1  Dendrogram generated by cluster analysis of Fig. 2 Dendrogram generated by cluster analysis of
similarity coefficient genetic distance
3
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