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Effects of cruciferous vegetables on natural populations of the dia-
mondback moth, Plutella xylostella L.. (Lepidoptera: Plutellidae)

LU Li-Hua', HE Yu-Rong®, PANG Xiong-Fei® (1. Plant Protection Research Institute, Guangdong
Academy of Agricultural Sciences, Guangzhou 5106403 2. Laboratory of Insect Ecology. South China Agricultural
University sGuangzhou 510642). Acta Ecologica Sinica,2003,23(12):2624~2630.

Abstract: The diamondback moth (DBM), Plutella xylostella (L. ), is an important, damaging insect of
cruciferous crops worldwide and has become the most serious insect pest on crucifers in South China where
the frequency of outbreaks has increased rapidly since the 1970s. The diamondback moth feeds only on
cruciferous crops and its host preference is related to concentrations of mustard oils and glucosides in
crucifers. Although all members of the family Cruciferae can serve as host plants certain species of

crucifers are pre-eminently suitable as DBM hosts as they improve population survival rate and adult
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fecundity. The life table method is effective and is often used to analyze and evaluate the effect of
environmental factors such as rainfall, predators and parasitoids on diamondback moth populations.

In order to objectively and quantitatively assess host suitability of crucifers to the diamondback moth,
the four most important crucifers grown in Guangdong Province, South China, flowering Chinese
cabbage, Chinese kale, leaf mustard and Pak-choi, were selected as the survey host crops. In our study
these four crops were planted at the same time, in plots of 1/30 hectare, respectively. The life tables of
DBM on each crop were constructed based on both the data of systematic surveys of DBM populations in
the field and population parameters estimated in the laboratory. The survey was conducted at two-day
intervals from mid April to the end of May 1997, in a suburb of Shenzhen city, Guangdong, South China.
At least 20 units containing about 0. 11 square meters of crops were sampled randomly in every crop every
2 days. The numbers of all stages of DBM and its natural enemies were recorded systematically and a
certain number of DBM eggs. larvae and pupae were taken back to the Lab to estimate the parasitism,
death rate and fecundity of females. The results are as follows.

Among the four crops. leaf mustard seems the most preferable host for the adult of DBM. The
significantly higher numbers of DBM eggs on leaf mustard indicated that it can attract more adults and
stimulate their oviposition. On one cropping cycle of each of the four cruciferous vegetables diamondback
moth can complete two generations. However. the indices of population trend (1) of two continuous DBM
generations show significant differences between the four crops. I-values of DBM on Chinese kale, Pak-
choi, flowering Chinese cabbage and leaf mustard were 17.64; 11.90; 11.43; and 3. 76, respectively. It
could be concluded that Chinese kale provided the most suitable nutrients for the development and
reproduction of DBM populations; therefore it was considered as the best host for DBM among the four
tested crops. Leafl mustard, although one of the most preferred hosts for DBM adults was not as good as
three other crucifers for DBM development due to higher natural death rates of larvae. However as a trap
crop» leaf mustard can suppress the population of DBM in the vegetable ecosystem by its ability to attract
DBM adults and lower the nutrient fitness of DBM larvae. Therefore, planting leal mustard strips within
other commercial crucifers can be considered as a realistic practice in the IPM of DBM.
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Table 1 Life tables of two continuous DBM generations on different crucifers

Survivorship of each stage of DBM

Generations Stages Floweri
& Chinese kale | owering Pak-choi Leaf mustard
Chinese cabbage
1 Eggs 0.785 0.756 0.885 0. 641
1 1st instar larvae 0.697 0. 659 0.938 0.553
2 2 instar larvae 0.678 0. 707 0. 808 0. 542
3 3" instar larvae 0.718 0. 807 0.611 0.570
4 4™ instar larvae 0. 240 0. 263 0.196 0. 255
Pupae 0. 205 0. 341 0. 336 0.323
Parameters of adults  153.8 133.1 115.5 128.6
(I;) Index of
X 2.02 3. 39 3.12 1.16
population trend (11)
Immigration/emigration (1) 0. 890 0. 552 0.727 1. 402
2 Eggs 0.758 0.751 0. 774 0. 706
1 1st instar larvae 0. 784 0. 800 0.714 0.628
2 2" instar larvae 0.909 0. 851 0.779 0.611
3 3" instar larvae 0. 934 0. 843 0. 876 0. 566
4 4™ instar larvae 0. 351 0. 355 0. 378 0. 342
Pupae 0. 360 0.312 0. 306 0. 343
Parameters of adults ~ 153. 8 133.3 115.5 128. 6
(1) Index of 9. 81 6. 36 5. 04 2.31
population trend (1) o
(I12)* Index of population
. 17. 64 11.90 11.43 3.76
trend of two generations (I1,)
o= 1, XAXI,
N 3 s s ,
’ 40 ;“ ” ) ’
16 8 ;
s 1.43~1.80 s “ ? , 1. 80
“ ”
b ’
“ 7 , 126.03 .
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Table 2 Analysis of important factors for DBM populations on different crucifers
(EIPC)
Exclusive index of population control
Generations Stages Factors Flowering
Chinese kale Chinese  Pak-choi Leal mustard
cabbage
1 Eggs Predators and others 1. 25 1. 29 1.13 1.56
1°" generation Parasitoids 1. 02 1.03 1. 00 1. 00
Larvae Predators and others 4.93 2.25 2.96 12. 87
Death of new larvae 1.11 1.13 1. 06 1.17
Fungus infection 1. 00 1. 06 1. 00 1. 00
Bacteria infection 1. 02 1. 00 1. 00 1. 00
PxGV infection 1.03 1.13 1.03 1. 00
Cotesia 2.14 3. 30 2.73 1.47
Pupae Fungus infection 1.11 1.10 1. 04 1.08
Bacteria infection 1.10 1. 00 1. 00 1. 00
Qomyzus 4. 00 2. 67 2. 86 2. 77
2 Eggs Predators and others 1. 32 1. 29 1. 26 1. 40
2" generation Parasitoids 1. 00 1. 03 1. 03 1.02
Larvae Predators and others 2.03 2.33 1.91 4.48
Death of new larvae 1. 11 1.13 1. 06 1.17
Fungus infection 1. 01 1. 19 1.42 1. 14
Bacteria infection 1.05 1. 03 1. 04 1.02
PxGYV infection 1. 00 1. 04 1. 05 1.07
Cotesia 1.78 1.47 1. 82 2.21
Pupae Fungus infection 1.03 1.03 1. 05 1. 06
Bacteria infection 1.03 1. 00 1.03 1. 00
Qomyzus 2.62 3. 10 3. 00 2.75
s
o s S ? s
o “ 7 s s
126.03 7 ,
s 4 s
.
[6.7]
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Table 3 Complex effectiveness of natural enemies on continuous generations of DBM populations
1 1" generation 2 2% generation Two generations
Species of .
¢ . Entomo- Parasitoids Predators Entomo- Lo Predators  Entomo- . Predators
crucifers Parasitoids Parasitoids
pathogens and others pathogens and others pathogens and others
Chinese kale 1.28 8.73 6.16 1.13 4. 69 2.68 1.45 40. 94 16.51
Flowering 1.32 9.08 2.90 1.31 4.76 3. 01 1.73 43.22 8.73
Chinese cabbage
. 1.07 7.81 3. 34 1.68 5.62 2.41 1. 80 43.90 8. 05
Pak-choi
1.08 4.07 20. 1 1.32 6. 20 6. 27 1.43 25.23 126. 03

Leaf mustard
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