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Abstract [Objectives] To clarify whether differences in the timing of mating and oviposition, or oviposition preferences,
exist between a chlorantraniliprole-resistant, and a laboratory, strain of Plutella xylostella , and whether differences in these
behaviors are conducive to the evolution of insecticide resistance. [Methods] The timing of mating and oviposition in a
laboratory (LAB) and two chlorantraniliprole-resistant strains (a medium resistant (MR) strain and a high resistant (HR) strain),
were compared under laboratory conditions. [Results] (1) The resistant strains preferred to lay eggs on the middle underside
of the leaves of cabbages and laid more eggs than the LAB strain on leaves L1-L5. Resistant strains laid a greater proportion of
eggs on lower, than on higher, leaves than the LAB strain, but there was no significant difference in the proportions of eggs
laid by the different strains on growing points (GP), stem (S) and petioles (P). (2) Most mating activity in all three strains took
place between 00:00-06:00, but the timing of the second mating peak differed between strains; that of the LAB (29.40%) and
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MR strains (25.91%) occurring between 18:00-24:00, whereas that of the HR strain (28.67%) occurred from 12:00-18:00. (3)
The percentages of eggs laid in the daytime by the LAB, MR and HR strains were 39.49%, 37.57% and 42.67%, respectively,
but the proportion of eggs laid in the daytime by the HR-strain was significantly higher. All three strains were similar in the
timing of oviposition; oviposition periods could be ranked in descending order of egg abundance from, 00:00-06:00,
12:00-18:00, 18:00-24:00 to 06:00-12:00. [Conclusion] Resistant strains prefer to lay their eggs on the mid-underside of
lower cabbage leaves. There were some differences in the timing of mating and oviposition between the resistant and LAB
strains. Furthermore, the peak mating periods of the HR and LAB strain were partly staggered. These behavioral differences
facilitate the vertical transmission of resistance genes, but further research is required to determine whether they affect the
speed at which resistance to chlorantraniliprole develops in P. xylostella.
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Table 1 The sensitivity of 2 resistant strains and a laboratory strain to the chlorantraniliprole

LCsp *
Strain Number Slope(SE) mg/L, 95% CI 7 df RR
HR 250 1.196(0.194) 32.938(23728-48.529) 0.977(3) 138.39
MR 261 3.044(0.408) 6.899(4.324-10.235) 5.369(3) 28.99
LABI 199 1.734(0.233) 0.226(0.119-0.430) 4.90(3) -
LAB2 320 1.082(0.115) 0.429(0.308-0.604) 2.618(6) -
LAB3 280 1.420(0.154) 0.135(0.100-0.179) 3.015(5) -
Pooled* 799 1.204(0.083) 0.238(0.174-0.323) 10.128(6) -
* LCs, LCso RR

Resistance index values are obtained by the ratio of LCsy value of resistant strains and LCs, value of laboratory strains,

abbreviated to RR.
A Pooled 3

Pooled values is the average median lethal concentration (LCsg) obtained by testing bioactivities of 3 successive generations

of the laboratory strain.
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Fig. 1 The numbers of eggs laid on whole leaf by the resistant strain and the laboratory strain of Plutella xylostella
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Fig. 2 The numbers of eggs laid on upper leaf in different leaf positions by 2 resistant strain and
a laboratory strain of Plutella xylostella
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Fig.3 The numbers of eggs laid on lower leaf in different leaf positions by 2 resistant strain and
a laboratory strain of Plutella xylostella
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Table 2 The percent of oviposition in different parts of the cabbage by 2 resistant
strain and a laboratory strain of Plutella xylostella
% Percent of eggs laid on different parts of cabbage
Strain 1 5
Stem Upper leaves Lower leaves L1-L5 Petiole GP
LAB 6.57a 65.59a 20.34a 50.07b 5.93a 1.50a
MR 5.01a 62.35a 25.65a 64.07ab 6.57a 0.42a
HR 4.20a 59.93a 29.96a 66.36a 5.27a 0.62a

Data in the same column followed by the same letters are not significantly different at 0.05 level by Duncan’s multiple range

test.
(GP) (Upper
leaves) (Lower leaves) (Petiole)
(Stem)5 4
70 ¢
ﬁl‘é

60 1L 23599 oZEHNMHALAB
~E o it AMR
© % S0f "l RHR
g
Ha40]
S ©°
]
\% § 30 [ 25l30.0
‘H\ nﬂ? 20 L 20..

101 5966 55 6650,,

0 Lo 06 By

GP Upper Lower Petiole Stem
TR AL
Plant position

4 MERENEARREHEZRBL~NSH
Fig. 4 The distribution of oviposition in different parts
of the cabbage by 2 resistant strain and a laboratory
strain of Plutella xylostella
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Fig. 5 The mating ratios of laboratory strain or resistant strain in per unit time
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Table 3 The number and the proportion of the mating pairs in a laboratory
train and 2 resistant strains during four time periods

Mating pairs of three strains

Observation time LAB % % %
Proportion MR Proportion HR Proportion
0:00-6:00 110 30.22 145 31.05 129 29.12
6:00-12:00 57 15.66 86 18.42 84 18.96
12:00-18:00 90 24.73 115 24.63 127 28.67
18:00-24:00 107 29.40 121 25.91 103 23.25
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Fig. 6 Hourly periodicity of oviposition by the laboratory strain and resistant strain DBM on Chinese cabbage leaves
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Table 4 The number and the proportion of eggs laid in laboratory strain and
resistant strains during four time periods
Number of eggs laid by three strains DBM
Obser
vation time % % %
LAB proportion MR Proportion HR Proportion

0:00-6:00 639 38.40 919 45.14 748 35.59

6:00-12:00 166 9.98 235 11.54 270 12.84

12:00-18:00 491 29.51 530 26.03 627 29.83

18:00-24:00 368 22.12 352 17.29 457 21.74
14:00 2 18:00—21:00

19:00 19:00—21:00
20:00 21:00
3 23:00—0:00
0:00 23:00 0:00—2:00
4 3
3:00
5 8:00
5 2
0:00—6:00 Waldvogel and Gould 1990 Singer et al.
1991 Thompson and Pellmyr 1991
3
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