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The development and the use of insect harmonic radar

GUI Lian-You™ HUANG Xiu-Qin LI Chuan-Ren
(College of Agriculture Yangtze University Hubei 434025 China)

Abstract Progress in research on the use of harmonic radar technology to track low altitude flying or walking insects is
described including the basic principle development and application limitations and future prospects. It is hoped that
this new technology will be used as soon as possible in integrated pest management in agriculture and forestry in China.
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Fig.1 Insect harmonic radar system and tag( Colpitts and Boiteau 2004)
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Table 1 Literature of using harmonic radar tracking insect behavior

« ) ( )
Species (Weight) Dispersal mode Tag weight (Length) Reference
1 Coleoptera

Pterostichus melanarius (160 mg)
P. cupreus (70 mg)
P. niger (220 mg)
Scarites quadriceps (
Harpalus  pensylvanicus (

unknown)

(589 ~ 1 652 mg)

Anoplophora glabripennis

(73 mg) Otiorhynchus

sulcatus
(32.2 mg)
Hippodamia convergens
(18.8 mg)
Harmonia axyridis
(110 mg)
Leptinotarsa decemlineata
(14.1 mg)
Conotrachelus nenuphar
(12.0 mg)

Diabrotica virgifera virgifera
2 Lepidoptera
Parnasstus sminthius(350 mg)

(200 mg)
Malacosoma disstria

Erebia epipsodea (150 mg)

(300 mg)
Aglais urticae

Inachis i0(150 mg)

Agrotis segetum (
unknown)
3 Diptera
Arachnidomyia aldrichi (55 mg)
Patelloa pachypyga (45 mg)
4 Hymenoptera

Bombus terrestris (50 mg)
Apis mellifera (50 mg)

5 Orthoptera

Motuweta isolata (8.6 —34 g)

unknown)

Walking
Walking
Walking

Walking

Flight

Walking

Flight or walking

Flight

Flight

Flight

Flight

Flight

Flight

Walking

(3-8) x107° g(20 cm)
(3-8) x1077 g(20 cm)
(3-8) x10 7 g(20 cm)

2.6 x107* g(16 c¢m)

1.76 x10 7% g(15 cm)
1.16 x10 7% g(15 cm)

2.7x107% g

(0.55-4) x10 % g
(16 mm)

4x10* g(8 cm)

4x10* g(8 cm)

1.2 x107* g(16 mm)

(1-12) x107* g(16 mm)

4 x107" g(8 cm)

(1-12) x10™* g
(16 mm)

1.7 g

( unknown)

Wallin and Ekbom 1988
Mascanzoni and Wallin 1986
Wallin and Ekbom 1994

0’ Neal et al. 2004

Williams et al. 2004

2005

Brazee et al.

Boiteau and Colpitts 2001 ; 2004 ;
2004 ;2009 ; 2010

Boiteau et al.

Roland et al. 1996
Caldwell 1997
Cant et al. 2005
Riley et al. 1998
Roland et al. 1996
Roland et al. 1996

Riley and Smith 2002;

Osborne et al. 1999;
Capaldi et al. 2000;
Riley et al. 1996 2003;

Riley and Osborne 2001

Stringer and Chappell 2008
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