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An orthogonal analysis of factors affecting the
reproduction of Plutella xylostella (L.)

LI Xiang-Yong  YIN Yan-Qiong ZHAO Xue-Qing CHEN Ai-Dong"

(Institute of Agricultural Resources and Environment, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract [Objectives] To determine the effects of host plant species and adult density on the reproduction of the
diamondback moth (Plutella xylostella). [Methods] We used an orthogonal experiment to analyze the effects of adult density,
host plant, and plant developmental stage, on the F; generation proliferation rate of the P. xylostella. [Results] ( ) Adult
density and host plant had very significant effects on the proliferation rate of P. xylostella (P<0.01), whereas host-plant
developmental stage had a less significant effect (P<0.05). These most important factors affecting diamondback moth
productivity can be ranked in descending order of importance as follows; temperature (F=24.11 P=0.001) > host (F=14.21

P=0.004) > humidity (F=7.40 P=0.019). ( ) A single factor paired comparison revealed an extremely significant difference in
adult productivity between 1 pair/plant and 3 pair/plant or 4 pair/plant, and between 2 pair/plant, 3 pair/plant and 4 pair/plant
(P<0.01), and a less significant difference between 1 pair/plant and 2 pair/plant (P<0.05). With respect to host plant species,
there was also an extremely significant difference among cabbage (Brassica oleracea var. capitata), chinese cabbage (B. rapa
pekinensis), flowering chinese cabbage (B. campestris ssp. chinensis var. utilis) and cauliflower (B. oleracea var. botrytis)
(P<0.01), but no significant difference among chinese cabbage, flowering chinese cabbage and cauliflower (P>0.05). With
respect to plant development stage, there was an extremely significant difference between the 6-leaf stage and the 10-leaf stage
(P<0.01), a less significant difference between the 6-leaf stage and the 4-leaf and 8-leaf stages (P<0.05); but no significant

difference among the 4-leaf, 8-leaf, and 10-leaf stages (P>0.05). [Conclusion] Optimal conditions for diamondback moth
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reproduction are a combination of an adult density of 1 pair/plant, and cabbage host-plants at the 6-leaf stage of development.

Key words diamondback moth, orthogonal experiment, host plant, population number, growth period

Plutella xylostella (L.)

2001 2002 2006
2015 2003
2008 2015
2006
2105
114.7 mg/ 93.3 mg/
105.0 mg/
2008
4
285 274 271 244
2 2008
2003
2015
2015
2.8 1996
-S-
i 2011
2103 Brassica
parachinensis B.juncea B.chinensis
B.alboglabra 5
-S-
GSTs CarE

Chilo suppressalis
2007 Bactrocera dorsalis
2009 Apolygus lucorum
2010
Bemisia tabaci
2014 2015
1 MRS
1.1 EWwitA*
/ 3
4 1
20 cm 30 cm
45 cm*x45 cmx50 cm
80 20%
2015 5



2 : - 327 -

1.2 BAERFEBLAFE 2~3

2
F=21.114 P=0.001 F=14.209
SPSS 13.0  SPSS Inc. P=0.004
Analyze P<0.01 F=7.400 P=0.019
P<0.05
F
2 BREHH -
2 45 cmx45 =
cmx50 cm
20% 1/ 2/
F1 BERRKF
Table 1 Factors and factor levels design
Level of factors Density of P. xylostella Host plant Development period
1 1/ 1 pair/hill Brassica chinensis 3 3 leaves period
2 2 /2 pairs/hill Brassica oleracea var.capitata 5 5 leaves period
3 3 /3 pairs/hill Brassica oleracea var.botrytis 8 8 leaves period
4 4 /4 pairs/hill Brassica parachinensis 10 10 leaves period
x2 EXREF
Table 2 Results of orthogonal experiment of Plutella xylostella population proliferation
Density of P. xylostella Host plant Development period Proliferation rate
3 /3 pairs/hill B. oleracea var. capitata 3 3 leaves period 105.00
1/ 1 pair/hill B. chinensis 3 3 leaves period 122.00
2 /2 pairs/hill B. parachinensis 3 3 leaves period 84.50
4 / 4 pairs/hill B. oleracea var. botrytis 3 3 leaves period 76.75
2/ 2 pairs/hill B. chinensis 5 5 leaves period 129.50
1/ 1 pair/hill B. parachinensis 5 5 leaves period 150.00
4 /4 pairs/hill B. oleracea var. capitata 5 5 leaves period 149.25
3 /3 pairs/hill B. oleracea var. botrytis 5 5 leaves period 87.33
3 /3 pairs/hill B. chinensis 8 8 leaves period 38.67
1/ 1 pair/hill B. oleracea var. capitata 8 8 leaves period 183.00
4 /4 pairs/hill B. parachinensis 8 8 leaves period 32.75
2 /2 pairs/hill B. oleracea var. botrytis 8 8 leaves period 114.00
2/ 2 pairs/hill B. oleracea var. capitata 10 10 leaves period 124.50
4 / 4 pairs/hill B.chinensis 10 10 leaves period 30.75
1/ 1 pair/hill B. oleracea var.botrytis 10 10 leaves period 116.00

3 / 3 pairs/hill B. parachinensis 10 10 leaves period 55.00
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Table 3 ANOVA analysis result of density of Plutella xylostella single-factor
xyllostella Density of P J Density of P. xylostella I-J Differences of mean Sig.
1 / 1 pairhill 2/ 2 pairs/hill 29.625° 0.032
3/ 3 pairs/hill 71.250" 0.001
4 /4 pairs/hill 70.375" 0.001
2/ 2 pairs/hill 1/ 1 pair/hill - 29.625" 0.032
3/ 3 pairs/hill 41.625" 0.008
4 /4 pairs/hill 40.750" 0.009
3/ 3 pairs/hill 1/ 1 pair/hill -71.250" 0.001
2/ 2 pairs/hill - 41.6257 0.008
4 /4 pairs/hill - 0.875 0.937
4 /4 pairs/hill 1/ 1 pair/hill - 703757 0.001
2/ 2 pairs/hill - 40.750" 0.009
3/ 3pair/hill 0.875 0.937
o 0.01 * 0.05

Data with ** in the same column indicate significant difference at the level of P=0.01, while * indicate significant difference
at the level of P=0.05. The same below.
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Table 4 ANOVA analysis result of host plant single-factor

I Host plant J Host plant I-J Differences of mean Sig.
B. chinensis B. parachinensis -0.333 0.976
B. oleracea var. capitata - 60.208™ 0.001

B. oleracea var. botrytis - 18.292 0.136

B. parachinensis B. chinensis 0.333 0.976
B. oleracea var. capitata -59.875" 0.001

B. oleracea var. botrytis - 17.958 0.142

B. oleracea var. capitata B.chinensis 60.208™ 0.001
B. parachinensis 59.875™ 0.001

B. oleracea var. botrytis 41917 0.008

B. oleracea var. botrytis B. chinensis 18.292 0.136
B. parachinensis 17.958 0.142

B. oleracea var. capitata - 41.917** 0.008
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Table S ANOVA analysis result of host plant development period single-factor
I Development period J Development period I-J Differences of mean Sig.
10 10 leaves period 4 4 leaves period - 15.500 0.195
6 6 leaves period - 47.458" 0.004
8 8 leaves period - 10.542 0.359
4 4 leaves period 10 10 leaves period 15.500 0.195
6 6 leaves period - 31.958" 0.024
8 8 leaves period 4.958 0.657
6 6 leaves period 10 10 leaves period 47.458" 0.004
4 4 leaves period 31.958" 0.024
8 8 leaves period 36.917" 0.013
8 8 leaves period 10 10 leaves period 10.542 0.359
4 4 leaves period - 4.958 0.657
6 6 leaves period -36.917 0.013
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