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Effect of sex ratio on the reproductive potentials and longevity of
the beet webworm, Loxostege sticticalis
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Abstract  [Objectives] To understand the effects of sex ratio on the reproduction of Loxostege sticticalis, thereby
improving our understanding of its biology and ability to forecast outbreaks of this species. [Methods] = Reproductive
parameters were studied under different sex ratios (@ : 4=1 :3; 1 :2; 1 :1;2 : 1; 3 : 1) under laboratory conditions
(temperature (22+1)C, RH70%+5%, photoperiod 16 L 8 D). [Results] Sex ratio had an obvious impact on L. sticticalis
reproductive parameters. The results show that the pre-oviposition period of female L. sticticalis increased with increasing sex
ratio. The period of first oviposition in the 1 : 1 group was the highest among the five sex ratio groups. Female reproductive
parameters such as mating time, egg production and number of hatchlings did not vary much among the different sex ratio
groups, but those of males increased rapidly with increasing sex ratio. Both male and female longevity were significantly
lower at a sex ratio of 3 © 1. Males’ maximum mating time and number of offspring were about twice those of females at sex
ratios of 1 * 3 and 3 © 1. [Conclusion] Sex ratio had little influence on the reproductive parameters of female adults

compared to those of males; a 1 : 3 sex ratio appeared to significantly reduce males’ mating ability and reproductive capacity.
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Analysis of adults’ mating potential and fecundity suggests that a sex ratio of 2 : 1 is optimal with regard to the most efficient

use of resources, whereas a sex ratio of 1 1 is the best for population growth.
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Fig. 1 Effect of sex ratio on mating rate of adult Loxostege sticticalis
P<0.05 x*=0.43
Histograms with the same letters indcate no statistical difference by y? test (P > 0.05, x*> =0.43).
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Fig. 2 Effect of sex ratio on mating times of adult Loxostege sticticalis
+

P <0.05 Tukey’s HSD

Data are presented as mean = SE. The lowercase letters mean comparison between the females’ mating times and the uppercase
letters mean comparison between the males’ mating times. Different letters mean statistical difference among groups (P <
0.05, Tukey’s HSD). The same below.
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Fig. 3 Effect of sex ratio on pre-oviposition period and oviposition duration of female Loxostege sticticalis
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Fig. 4 Effect of sex ratio on period of first oviposition of female Loxostege sticticalis

* 201303057 31301656 2014DFR31250
**E-mail 1imin9536@126.com

Hokk E-mail: 1zluvo@jippcaas.cn

2014-06-05 2014-09-29


mailto:limin9536@126.com
mailto:lzluo@ippcaas.cn

Chinese Journal of Applied Entomology 2014, 51(6): 1589-1596.  DOI: 10.7679/j.issn.2095-1353.2014.186

3:1 21 1:1 1:2
6.4
F=390 P<0.0001
121 2
1:3 1:2 1:1 216.08
201 301 456.29

2 456.29 - 216.08 =2.11

F=196 P=0.11 2.5 MELbXMELEER TS Gy R R

F=47.75 P<0.0001

32?1 30 F=1700 P<00001 F=4.61 P=0.00
5
F=264 P=0.04 1:3
301 3 >
F=4521 P< l6d 11d
0.0001 311 3.1

1:3 1:1 2:1 1:2

1:3 1:1

13 3:1 3 i‘]’?ﬁ

1.4
216.08 © 152.10 =1.421

R 1 MEELENERIEETE MW
Table 1 Effect of sex ratio on fecundity of Loxostege sticticalis
¢4

Sex ratio

Reproductive parameters
1:3 1:2 1:1 201 301

216.08+£19.94bc  162.66+14.45¢ 167.56+16.65¢c  313.69+28.12b  456.29+43.07a
Total larvae hatched

%
Hatching rate

93.10+0.44a 92.76+0.39a 92.14+0.89a 89.02+0.81b 88.03+0.94b

231.86+21.17a 175.05+15.36a 180.60+17.52a 174.65£14.89a  171.46+16.37a
Eggs per female
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o 77.29+7.06¢ 87.52+7.68¢ 180.60+£17.52¢  349.30429.78b  514.38449.11a
Male’ contribution on eggs

216.08+£19.94a  162.66+14.45ab  167.56+£16.65ab  156.84+14.06ab 152.10+14.36b
Larvae per female

o i 71.31+6.58d 81.33+7.22cd 167.56£16.65¢c  313.694+28.12b  456.29+43.07a
Male’ contribution on offsprings

+ P <0.05 Tukey’s HSD

Data are presented as mean + SE. Within a line, data followed by different letters are significantly different (P < 0.05,
Tukey’s HSD).

20 A
18 A a a3 a A
g li _ ab !
S 14 - o O1:3
% 12 1 o T 0 4 1:2
= . 3
- 10 Ai:1
4\; 8 1 §2:1
%6 ' 2 m3:]
4 A 2
2 - e
. ZN | N
Ik Female T Male
5
Fig. 5 Effect of sex ratio on longevity of adult Loxostege sticticalis
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