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Mating behavior and capacity of the beet armyworm. Spodoptera exigua ( Lepidopt-

era: Noctuidae)

LUO Li-Zhi» CAQ Wei-Ju, QIAN Kun, HU Yi CInstitute of Plant Protection, Chinese Academy of Agricultural Scienc-
es: Beijing 100094, China’

Abstract: Mating behavior and capacity in the beet armyworms Spodoptera exigua (Hubner) were investigated under
laboratory conditions (27°C 2+ 1°C, L14:D10). The results indicated that both males and females were able to mate on
the first night> and all males and females observed completed their mating on the second night after emergence. The mat-
ing rates on the first three nights were relatively high ( > 82% ), and decreased significantly after the fourth night ¢ <
50% ). Daily mating activity occurred from 23: 15 to 05: 30 and peaked from 01: 30 to 02: 30 and from 03: 00 to
04: 00, with a higher frequeney in the first peak. Mating duration of the moths lasted from 30 to 60 minutes (40.8%
n = 972 followed by 60 to 90 minutes (19.49% 3, and in some cases (10.2% ) lasted more than 180 minutes. Fur-
thermore, mating durations were highly associated with the moth age: in the older moths it lasted significantly longer than
in the younger ones. Lifetime mating number for a male was from 1 to 11, with an average of 5.0. However, mating ca-
pacity of a male was significantly associated with operational sex ratio. The lifetime mating number of males was only 3.0
in average when a male was confined with one female: but increased to 5.1 - 6.0 when a male was confined with 2 -5
females. On the other hand. the percentage and frequency of female mated were also tied to sex ratio. This could be
demonstrated by the fact that the percentage of unmated female increased from 8.3% to 329% > and once-mated females
from 16.7% to 38.7% » at a sex ratio of 1: L and 1 &': 5%, respectively, whereas the proportion of females that mat-
ed more than 5 times decreased from 25% to O under the same conditions. The significance of these findings for the ap-
plication of sex pheromones to control the beet armyworm was discussed.
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Table 1 Mating rate and duration in relation to ages of the beet armyworm moths

R A ELE( % YMating rate iﬁi_ﬂ%éiﬁ [E] ( min ) Mating duration
Age () MR A ﬂgﬁ’ﬂﬁﬁﬁ i .Xﬁﬁ i8Rl T
Number of groups tested Number of pairs tested Mean Mating number observed Mean

1 5 27 94.54 +3.39 a 21 64.76 + 10.14 a

2 6 28 82.50 +3.09a 23 67.70 = 9.69 ab

3 7 30 87.50 +2.86a 22 86.81 + 10.14 abe

4 7 26 45.24 +2.86 b 12 94.25 + 13.41 abe

5 7 26 40.66 +2.86 b 10 132.10 +14.69 be

6 6 25 22.82 £3.09b 4 134.00 + 23.23 ¢

7 5 22 32.87 +3.39b 5 145.40 + 20.77 ¢

FKRHEHFHE « SE. AR FIHER, EHEFREFHEH Duncan ZHLFERBH(PL <0.05). BF

Data are presented as mean + SE. Means in the same column followed by different letters are significantly different (P < 0.05) by Duncan’ s Multiple

Range Test. The same for the following tables and figures.
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Fig. 1 Distribution of mating durations of S. exigua
during the first 7 days after emergence (n = 97)
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Fig. 2 Circadian rhythm of mating activities of
S. exigua (n=105)
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Table 2 Mating capacity of male adults and mating percentage of females in relation to J': & ratio of adult beet armyworm

ek HES Male B Female
2.9 WG 3 TEE(%) AECIRE R TELE (%)
n Mating percentage Mating number n Mating percentage
1:1 24 91.7 3.0 +0.5a(0~6) 24 91.7
1:2 25 100.0 5.1 +0.5b(1~11) 50 94.0
1:3 20 100.0 6.0 £0.5b (1~11) 60 833
1:4 20 100.0 5.8 +0.5b (2~10) 80 75.0
1:5 15 100.0 5.7 +0.6 b (2~10) 73 68.0

# 355 P I8 R 0 H P R A RO RS B 20 VS B Numbers in patenthesis are the extreme values
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Fig. 3 Distribution of lifetime mating number for male
S. exigua {n=80 F:3H1:2~1:5)
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Fig. 4 Percentage of the females with various numbers of spermatophores at different ratios of male to females

{number of females examined from left to right was 24, 50, 60, 80 and 75, respectively)
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