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Population dynamics of the diamondback moth
in Tonghai, Yunnan
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Abstract [Objectives] To understand the regional occurrence of the diamondback moth and the effects of temperature,
rainfall patterns and cropping planting systems on the population dynamics of this species in Tonghai County, Yunnan.
[Methods] Field surveys were conducted for five consecutive years between 2009 and 2014, using sex pheromone
monitoring and other survey methods to quantify adult, and larval, populations dynamics, and the effects of monthly mean
temperature, monthly rainfall and cropping patterns on the abundance of adults and larvae were analyzed. [Results] (1) The
adult population fluctuated significantly between 2009 and 2014. A single, major peak of abundance occurred from February to
November in all years, although some years also had 2-3 small population peaks. The highest abundance was recorded in 2012,
in which the onset of the peak period advanced to April, and which was significantly higher than abundance recorded in
July-August 2013. Population sizes in 2010 and 2011 were relatively small, < 100/pot (card)/month; (2) Larvae were present in
every month of the year in all years, each of which had 2-3 peak periods of larval abundance with April to June being the main

peak period with a smaller peak from September to November. The larval population peak occurred 20 -30 days after the peak
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in adult abundance, but fluctuations in the adult and larval populations were basically the same throughout the year; (3) The
size of the adult population was significantly correlated with both temperature (» = 0.442), and rainfall, (» = 0.283), but the
degree of correlation was weak. Larval abundance was significantly correlated with temperature ( = 0.530), but not rainfall (» =
0.125). Larval and adult abundance were positively correlated with each other (» = 0.253), but the strength of correlation was
weak. [Conclusion] The year-round planting of cruciferous vegetables promotes high diamondback moth numbers and
consequently increased crop damage. This regional planting pattern is one of the main reasons for the frequent, serious crop
damage caused by the diamondback moth in Tonghai County.
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Fig.1 Field adult population dynamics of Plutella xylostella in Tonghai County (2009-2014)
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Fig. 2 Field larvae population dynamics of Plutella xylostella in Tonghai County (2009-2014)
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Table 1 The correlation between population number of Plutella xylostella and temperature and rainfall (2009-2014)

Plutella xylostella Temperature Rainfall Adult
Adult 0.442%* 0.283* -
Larva 0.530%* 0.125 0.253*
*ookE P 005 P 0.01

*, ** show significantly different at 0.05 and 0.01 level, respectively.
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Table 2 The cruciferous vegetable planting situation in Tonghai county

Planting times Seeding period Growing period Harvesting period Vegetables
1 First 12 -2 1 -4 3 -4
2 Second 4 -5 5 -6 6 -7
3 Third 6 -7 7 -8 8 -9
4  Fourth 8 -9 9 -I1 11 -12
7 9 11
4 5
1 12 2—11
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30
Yamada and Kawasaki 1983
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