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Degradation dynamics of cotton DNA in adult Harmonia axyridis
feeding on cotton aphid or cotton pollen
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Abstract [Objectives] Predatory ladybird beetles consume plant DNA indirectly by preying on herbivorous insect pests, but also
directly by ingesting plant foods such as pollen . We assessed the degradation of plant DNA consumed by ladybird beetles via both
these routes. [Methods] A tritrophic system, Harmonia axyridis - Aphis gossypii - Gossypium hirsutum, was used for this study.
Cotton plant DNA in ladybird beetles was detected using PCR technology after feeding on 4. gossypii on cotton leaves, or on cotton
pollen, and the effects of digestion time on the DNA detection rate was analyzed. [Results] The maximum detection rate of cotton
DNA in H. axyridis adults that had fed on A. gossypii was 16.7% 4 h after feeding. Cotton DNA could not be detected after 8 h.
Detection rates of cotton DNA in H. axyridis that had fed on cotton pollen were 70.4% after 4 h, 51.9% after 12 h, and 39.3% after
16 h and 0% after 20 h. [Conclusion] Cotton DNA was detectable for longer in H. axyridis that had fed on cotton pollen than in
those that had fed on 4. gossypii.
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Elateridae leach 72 h 1.2 RWFE
Lolium perenne Trifolium pratense 12.1 SGIHHELHIENE ety
Plantago lanceolata Taraxacum 2.6 cm
officinale Achillea millefolium 10 cm 1
Trifolium repens Pimpinella major 4 3h
DNA Wallinger 2015 1.5 mL 1
Harpalus rufipes Lolium perenne 0 2 4 8h
Taraxacum officinale 72 h
DNA
DNA 48 h 1.5 mL
10 min
2016 0 2 4 8h
75%
Obrycki and Kring - 80
1998 Dixon 2000 30
Lundgren 2009 122 R EIHRERELH
24 h 4
DNA DNA 24 h
DNA DNA
1.5 mL
48 h
Harmonia axyridis- Aphis 10 min
gossypii - Gossypium hirsutum
PCR 0 4
DNA 12 16 20 24 h
75% - 80
30
1 #R5EE 12.3  #87E DNA EBUS N %
L1 #iXEYSHR
1.5 mL
321 1 mL
2-3 min
Acythosiphon pisum 5-8
25+1
65%-75% RH L:D=16:8
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F 5-GTTGAAG-
AAAGAATCGAATAGAATAG-3' R 5'-ATA-
GACAGCAAACGGGCTTT-3'
AgF 5-TCAGTAGACTTAACTATTTTTTCC-
3" AgR:5'-AAATGTTGATAAAGAATAGGG-3'
PCR dNTP Mixture
2.5mmol/L 2 puL FEasyTaq0.25 uL 10xEasyTaq
Buffer 2.5 uL  Primer-F 0.75 pL  Primer-R 0.75 pL

DNA 4 uL ddH,O 14.75 uL 25 uL
PCR
94 4 min 94 30 s 57 30s
72 1 min 72 10 min 4
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Table 1 Positive detection of Gossypium hirsutum DNA
in Harmonia axyridis gut after preying on Aphis gossypii

II
Step Il : Aphids eaten by beetles

0Oh lh 2h 4h 8h

Digestion time

I 0h 9333% 80% 30% 16.67% 0
lh  60% 60% 30% 10% 0
Step  2n  50% 30% 20% O 0

I : Aphids
fed on 4h 0 0 0 0 0
cotton 8h 0 0 0 0 0

22 BREMEFEFRERARIE DNA g
&

DNA 93.75% 4 h
DNA 70.37% 8 h
55.17% 12h 51.85% 16h
39.29% 20h  24h
DNA
DNA y x
F100%Xe(2.254).19x)/ 1+e(2.254.19x)
DNA
DSs, 10.87h 1
DNA DSso

df=1 4 P=0.0004

=11.28
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Fig.1 Positive detection of Gossypium hirsutum DNA
in Harmonia axyridis gut after feeding on cotton pollen
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