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Analysis of diamondback moth populations under host
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Abstract DNA polymorphism of the fourth ninth and fifteen generations’ of diamondback moth (DBM) Plutella
xylotella (L.) populations feeding on six different cruciferous host plants was studied using the RAPD-PCR technique.
After repeated DNA amplification with 17 primers electrophoretic bands were statistically analyzed with NTsys software
and a genetic distance matrix and dendrogram constructed. The results indicate that the population feeding on Brassica
alboglabra Bailey clustered independently on one branch and was separated from the other five populations by the largest
genetic distance (0.6523 —0.8246). The populations feeding on Raphanus sativus L. and B. oleracea L. clustered on
one branch and the genetic distance between these was small(0.3443). The genetic distance between populations feeding
on B. chinensis L. B. juncea L. and B. parachinensis Bailey was also small and these populations also clustered on a
single branch. With increasing generations the genetic differentiation of populations feeding on B. juncea L. R. sativus L.
and B. oleracea L stabilized. As the generations increased the average value range of genetic distance between each host
population and the proportion of polymorphic bands in the total number of bands enlarged. This shows that the level of
population differentiation increases with generation.
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6 Table 1 The number of random primers and the
(27 x£1)C 12 000 Ix sequence of primers
85% L:D =14:10. 6
15 4.9 (No. of  (Sequence  (No. of (Sequence
15 4 DNA primers) of primers) primers) of primers)
1.2 01 ACGCCAGAGG 10 GGCGGTTGTC
. 02 GAGCGAGGCT 11 CCGTGACTCA
Raphanus sativus L. 03 CAGGGGTGGA 12 GTCTTGCGGA
Brassica parachinensis Bailey B. juncea L. . 04 GGTCTGGTTG 13 GGGACGTTGG
B. chinensis L. B. alboglabra Bailey- 05 ACGGGAGCAA 14 GGTGGTCAAG
B. oleracea L. ( y. 06  CTCTGTTCGG 15 TCAGTCCGGG
6 07 GACTAGGTGG 16 CACCATCCGT
08 TGGCAAGGCA 17 CCGCTACCGA
09 GGGGGATGAG
1.3 DNA
4.9 15 4 2
1.5 mL 2h ° 2.1 RAPD-PCR
Insect gDNA kit (BIOMIGA ) 1 ~3 17
3 4 DNA 6 PCR 4.9.15
6 DNA. 110.198.187
1.4 RAPD-PCR 6.5.11.6.11 N
(2001) 17
17 o
1 PCR 100 bp DNALadder 3
(TM ). PCR 25 plL 110 x DNA 200 ~ 1 500 bp
Reation Buffer 2.5 pL ANTP 0.5 pL Taq o 3
0.25 pL DNA 1 uL 1 12.18.16
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Fig. 1 The result of PCR for the 4th generation’ s diamondback moth feeding on
different host plants with 05 06 07 08 primers
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Fig. 2 The result of PCR for the 9th generation’ s diamondback moth feeding

on different host plants with 13 14 15 16 primers
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Fig. 3 The result of PCR for the 15th generation’ s diamondback moth feeding
on different host plants with 05 06 07 08 primers
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Table 2 The genetic distance matrix of the 4th generation’ s diamondback moth feeding on different host plants

(Brassica (Brassica (Raphanus (Brassica (Brassica (Brassica

alboglabra ) Juncea ) sativus ) oleracea ) parachinensi) chinensis )

(Brassica alboglabra) 0. 0000

(Brassica juncea) 0.5134 0. 0000
(Raphanus sativus) 0. 6671 0.3627 0. 0000
(Brassica oleracea) 0.6711 0. 6400 0.3278 0. 0000
(Brassica parachinensi) 0. 6028 0.5195 0. 4859 0. 6130 0. 0000
(Brassica chinensis) 0. 5500 0. 4708 0.5226 0.5577 0. 4736 0. 0000
4.9.15 (0. 3278) 4
0.5577
. 4 0.6711;
0.3278 ~0.6711 . (0. 6671) 4

5 0.5134 o
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Table 3 The genetic distance matrix of the 9th generation’ s diamondback moth feeding on different host plants

(Brassica (Brassica (Raphanus (Brassica (Brassica (Brassica
alboglabra ) Juncea ) sativus ) oleracea ) parachinensi) chinensis )
(Brassica alboglabra) 0. 0000
(Brassica juncea) 0. 7662 0. 0000
(Raphanus sativus) 0.6174 0. 4596 0. 0000
(Brassica oleracea.) 0.6717 0.5129 0. 4260 0. 0000
(Brassica parachinensi) 0. 8300 0. 6317 0.4413 0. 4628 0. 0000
(Brassica chinensis) 0. 7458 0. 4545 0. 4957 0.5023 0.5346 0. 0000
4 15

Table 4 The genetic distance matrix of the 15th generation’ s diamondback

moth feeding on different host plants

(Brassica (Brassica (Raphanus (Brassica (Brassica ( Brassica
alboglabra ) Juncea ) sativus ) oleracea ) parachinensi) chinensis )
(Brassica alboglabra) 0. 0000
(Brassica juncea) 0. 7558 0. 0000
(Raphanus sativus) 0. 6523 0.3925 0. 0000
(Brassica oleracea.) 0. 8264 0.5985 0. 3443 0. 0000
(Brassica parachinensi) 0.7147 0. 6450 0. 5525 0.5614 0. 0000
(Brassica chinensis) 0. 6908 0.4642 0.3047 0. 4501 0. 4966 0. 0000
9
FriE
0. 4260 ~ 0. 8300 o Brassica alboglahra
Ir3E
3 Brassica juncea
i O
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0.6174 — I paaanie

Brassica chinensis
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| H
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.56 0.59 0.63 0.66 0.70
4 Coefficient
’ 4 4
15 Fig. 4 The genetic dendrogram of the 4th
0.3047 ~ generation’ s diamondback moth feeding
0. 8264 5 on different host plants
0. 6523
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Fig.5 The genetic dendrogram of the 9th generation’s

diamondback moth feeding on different host plants
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Fig.6 The genetic dendrogram of the 15th generation’s

diamondback moth feeding on different host plants
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