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Study on the application of insect harmonic radar in the behavior of

Chinese citrus fly
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Abstract: This study investigated the suitability of portable harmonic radar at providing real<ime detection
and recovery of marked individuals on orange trees and in neighbouring shrubs and trees. In 2013 and
2014 tagged Chinese citrus flies were separately released in the citrus orchard and the efficacy of the
portable harmonic radar assessed. At 5 m and 3 m the two years average detection rate of tagged adult
Chinese citrus fly were 99. 1% and 100% respectively. The total two years average recovery rate of tagged
adult Chinese citrus fly was at 71. 6% for flies that remained at the release point and at 87. 9% for flies that
moved away from the release point to another location during the radar search. In 2014 tagged Chinese
citrus flies were separately released in the citrus orchard and its surrounding vegetation the average
detection rate of and the average recovery rate of tagged adult Chinese citrus fly using the portable harmonic
radar were 91.4% and 77.8% respectively. Results showed that the efficacy of this technology was
sufficient to quantitatively document the dispersal phenology of the Chinese fruit fly population through
orchards and surrounding vegetation.
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1 ( %)
Table 1 The average recovery rate of tagged adult Chinese citrus fly landing on different position

by using harmonic radar ( %)

Position Years Tree section Upper Middle Lower Total
Landing quantity 2 3 2 7
2013
(%) Recovery rate 100 66.7 50 71.4
Upperside Landing quantity 5 10 7 22
2014
of leaf (%) Recovery rate 100 80 100 90. 9
(%) Average recovery rate 100 73.4 75 81.2
Landing quantity 11 8 11 30
2013
(%) Recovery rate 100 87.5 72.7 86.7
Underside Landing quantity 20 36 29 85
2014
of leaf (%) Recovery rate 95 91.7 75.9 87.1
(%) Average recovery rate 97.5 89.6 74.3 86.9
Landing quantity 1 0 0 1
2013
(%) Recovery rate 100 - - 100
) Landing quantity 6 16 12 34
Twig 2014
(%) Recovery rate 83.3 93.8 91.7 91.2
(%) Average recovery rate 91.7 93.8 91.7 95.6
(%) The total average recovery rate 96. 4 85.6 80.3 87.9
a= / ; a= /
o Note: Recovery rate (a) (%) = recovery insects quantity/ landing insects quantity; The total average
recovery rate (a) (%) =the total recovery insects quantity/ the total landing insects quantity the total recovery insects quantity not

including the insects landing on the ground and the web.

2 (%)
Table 2 The average recovery rate of tagged adult Chinese citrus fly released on different position

by using harmonic radar ( %)

Position Years Tree section Upper Middle Lower Total
Release quantity 6 4 6 16
2013
(%) Recovery rate 16.7 100 50 50
Upperside Release quantity 20 20 20 60
2014
of leaf (%) Recovery rate 65 85 70 73.3
(%) Average recovery rate 40.9 92.5 60 61.7
Release quantity 6 5 5 16
2013
(%) Recovery rate 66.7 80 60 68.8
Release quantity 20 20 20 60

Underside of leaf 2014
(%) Recovery rate 60 100 65 75

(%) Average recovery rate 63.4 90 62.5 71.9
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Position Years Tree section Upper Middle Lower Total
Release quantity 5 5 6 16
2013
(%) Recovery rate 80 100 83.3 87.5
) Release quantity 20 20 20 60
Twig 2014
(%) Recovery rate 80 70 75 75
(%) Average recovery rate 80 85 79.2 81.3
(%) The total average recovery rate ( %) 61.4 89.2 67.2 71.6
b= / ; b= /
o Note: Recovery rate (b) (%) =recovery insects quantity/ release
insects quantity; The total average recovery rate (b) (%) = the total recovery insects quantity/ the total release insects quantity the

insects landing on the web were regarded as no recovery.
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Table 3 The detection rate and recovery rate of tagged adult Chinese citrus fly released on different vegetation

by using harmonic radar in 2014 ( %)

(m) « ) (%)

The average Release Total number ~ The number (%) The number
. Recovery
height of release  quantity of migration  of successful Detection rate  of recovery
rate
point or detection detection
Male 1.80 £0. 26 12 29 27 93.1 21 72.4
Surrounding Female 2.45 +0.33 7 22 20 90.9 17 77.3

vegetation Total  2.08 +0.21 19 51 47 92.2 38 74.5
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m
(m) ( ) (%)
The average Release Total number ~ The number (%) The number R
co
height of release  quantity of migration  of successful Detection rate  of recovery coovery
rate
point or detection detection
Male 1.51 £0.13 9 17 15 88.2 14 82.4
Citrus Female 1.56 +0. 12 5 13 12 92.3 11 84.6
orchard Total 1.53 £0.09 14 30 27 90.0 25 83.3
Male 1.69 £0. 17 15 46 42 91.3 35 76. 1
S Female 2.12 +0.22 9 35 32 91.4 28 80.0
ex
Total 1.87 0. 14 24 81 74 91.4 63 77.8
3
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o 3 h
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