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Inbreeding depression in captive-raised diamondback moths
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Abstract [Objectives] To investigate the effects of inbreeding on the diamondback moth (DBM) in order to improve the
captive rearing of DBM. [Methods] DBM were continuously reared for 6 generations under laboratory conditions, and
differences in mating behavior, reproductive capacity, pupal weight, adult longevity and morphology etc. between inbred and
outbred populations compared. [Results] The pupal weight of inbred populations decreased significantly, especially after the
third generation. Mating frequency and mating duration of inbred generations of male and female adults also markedly
decreased, especially after the fourth generation. These decreases were very obvious; the mating frequency and mating
duration of females of the F¢ generation were, respectively, 12.9% and 8.3% those of the F, generation, whereas the
corresponding data for males were 13.8% and 8.9% those of the F, generation. This indicates that the fitness of the inbred
population had undergone a significant decline since the F, generation. Similarly, the preoviposition period, oviposition period,
fecundity, hatching rate and adult longevity etc. all significantly decreased in the post-F, inbred population, but the
developmental period significantly increased. Inbreeding also had significant effects on the size of male and female adults, the
body length of male and female adults in the F¢ generation being only about 60% of that of the F, generation. [Conclusion]
Changes in reproductive behavior and morphology were apparent in DBM after just 3 generations of inbreeding. These
changes became more obvious after 4 generations, after which they became sufficient to cause populations to decline.
Wild-caught moths should be incorporated into captive DBM breeding populations at least every 3 generations to avoid the
deleterious effects of inbreeding.

Key words diamondback moth, inbred lines, mating behavior, production, depression

kK

Supported projects 31230061 201103021 ==
2012BAD19B06 2013J01086
First author E-mail fafupuyuchen@163.com
Corresponding author E-mail ymhou@fafu.edu.cn

Received 2015-05-11 Accepted 2015-06-03

>3



5 : - 1245 -

Plutella xylostella L. 2010 Meunier and Kolliker 2013
“ i Lepidoptera
Plutellidae Harcourt
1954
2003 2007 You

et al. 2012 Huang et al. 2014

1 MBE5RE

1.1 #iRERSFE
Talekar and Shelton 1993

2004 2011 5
3~4 °
28+0.5 C RH75%
14L : 10D
2011 Michael 2013
Brassica juncea
40~50 (L)) 45 d
1~3d
2000 2001
2013
1.2 /3R Fo RUEER R BRI FF
Reddy et al. 2004 2
2010 2d
2009 2011
Shelton and Nault 2004 9 cm
20 cm 10%
28°C
1.5cm
1999 6 cm 100
2001 2001 100
2005 2009 2010

10 Fo



- 1246 - Chinese Journal of Applied Entomology 52

20 One-way ANOVA
5 Duncan’s P<0.05

2 HR5H

2.1 /NSRERIE A A E RO

1
F6’203:91.28 P<0.000
3

3 4 5 6 Fo 95.1%
1.3 EZXMHFRPRESFKOZE. FEFR 86.7% 66.7%  45.2%

Fo
F65203:2.594 P=0.019 F] F5

F, 4.5~4.9 mg
Fo 1 2.2 NEEHSE 32 3 A R 3T AT b Y B0

30 F,
2 A F6,203:1.07 P=0.38

2 B Feps=120 P=031
2.80~3.47
178.2~217.8 min
3 Fu~F
2 A Fy5=24.83 P<0.000
Fo 66.9% 29.5% 12.9%

F,

48 h 24 h F,
2 B F6,203:32.90 P<0.000

Fo 54.7% 20.0%
43D 8.3% Fy

C  Fe205=0.81 P=0.57
F, D Fg3=1.15 P=0.34
F, F, 2.97~3.63
Fy F, 183.4~228.3 min
F, 3 F,~Fq
2 C Fe03=25.45 P<0.000 Fo
65.3% 27.5% 13.8%
F4
1.4 ¥ESHH 2 D Fyp3=32.40 P<0.000
Fo 53.5% 20.2% 8.9%

Fo



- 1247 -

F4

55
ab 2 (@ (@
= 507 (ab)
§ 45| @
&
'S 4.01
ES
= 3.5
g
3.0 . d
\E —e— 152 Inbreeding
= 2.5 —o— Z43F Outbreeding
2.0

o 1 2 3 4 5 6
{3 %X Generation
1 NEHESEENZERIFENZI

Inbreeding effects on pupa weight in different
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Inbreeding effects on mating behavior in different generation of diamondback moth
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Fig. 3 Inbreeding effects on reproduction in different generation of diamondback moth female
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Fig. 4 Inbreeding effects on adult longevity and body length in different generation of diamondback moth
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