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ABSTRACT: Anoplophora chinensis and A. glabripennis is classified as important quarantine Cerambycidae beetles worldwide. These
beetles cause serious damage on natural host plants and export bonsai trees in Korea. We evaluated efficacy of phosphine fumigant for
control of two Cerambycidae beetles in bonsai. In the preliminary test to achieve CT (Concentration x time) values of phosphine to
Cerambyicdae beetles larvae, we used Monochamus alternatus of larvae as an alternative insect. A 24 h phosphine fumigation with 2 g/m*
phophine achieved 100% eggs mortality against Anoplophora chinensis and A. glabripennis. Larva of A. chinensis was also completely
controlled when treated for 168-h at same dose desiccator. 100% mortality on larval stage of two beetle species were achieved both in
dormancy (January) and vegetative period (February) of bonsai when treated with 2 g/m?® phosphine. However, phosphine fumigation
against vegetative period of Acer palmatum, Carpinus turczaninowii and Malus sieboldii bonsai showed slight phytotoxicity (shorten leaf and
flower size and delayed flowering).
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Fig. 1. Correlation between fumigation time and mortality of M.
alternatus larvae.
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Table 1. Mortality of Anoplophora glabripennis and A. chinensis egg in response to phosphine fumigations in fumigation chamber

Tested insect (host tree) Treatment Fumigated time (day) Hatching rate (%) + SD
Anoplophora glabripennis PH; 2 g/m’ 1 0
(Salix babylonica) PH; 2 g/m’ 2 0
PH; 2 g/m’ 3 0
Control - 85.0+5.8
A. chinensis PH; 2 g,/m3 1 0
(Cedrela sinensis) Control R 741+ 6.4
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Table 2. Mortality of Monochamus alternatus egg in response to phosphine fumigations in fumigation chamber

Treatment Fumigated time (day) Hatching rate (%) £ SD
PH; 2 g/m’ 0
PH; 2 g/m’ 0

Control 233+1.5
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Fig. 2. Concentration of phosphine in desiccator during fumi-
gation of 2 g/m’ for 72 h.
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Table 3. Mortality of Anoplophora chinensis larva in response to phosphine fumigations in fumigation chamber at 20°C
Treatment Fumigated time (day) CT (gh/m®) Mortality (%)
PH; 2 g/m’ 7 144.76 100
PH; 4 g/m’ 7 246.92 100
Control - 0

Table 4. Production of feeding mark (larva face) on Malus sieboldlii bonsai after phosphine fumigation

Larval faces production after fumigation (week)

No. of dead/total larva

Treatment Fumigated time (day) 5 E p 5 (mortality, %)"
PH; 1 - - - - - 5/5 (100)
3 - - - - - 5/5 (100)
5 - - - - - 5/5 (100)
Control - + + + + + 0/5 (0)

%, none occurred larval face; +, occurred larval face.
BSurvey at 42 days after fumigation.
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Table 5. Mortality of Anoplophora glabripennis and A. chinensis larva in response to 2 g/m? phosphine fumigations different exposure

time periods in small volume chamber

% mortality (% sublethal)

Insect Fumigation time (h) No. of test individual (n)
1 day 21 days
Anoplophora glabripennis 24 20 60.0(40.0) 100(0)
72 18 77.8(22.2) 100(0)
Control 5 0(0) 0(0)
A. chinensis 24 15 26.7(73.3) 100(0)
72 16 31.3(68.7) 100(0)
Control 5 0(0) 0(0)

Table 6. Mortality of Anoplophora glabripennis and A. chinensis in response to 2 g/m® phosphine fumigations at room temperature and

different treatment month in large volume chamber

No. of insect % mortality

Month ~ Mean temperature (C) Tested insect Fumigation time (h) Tested Dead (% sublethal)’
Anoplophora chinensis 53 53 100.0
January -1.3 72
Anoplophora glabripennis 41 41 100.0
February 1.5 Anoplophora glabripennis 48 47 43 91.5(8.5)

®Investigated at 62 days after fumigation.
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Table 7. Phytotoxicity of phosphine fumigation on different bonsai tree in fumigation chamber

Phytotoxicity (0-5)*

Treated month PH; (g/m®) Fumigation time (day)
Carpinus coreasiaca  Acer palmatum Malus floribunda
January 2 3 0 0 0
0 0 0 0 0
February 2 2 1 1 1
0 0 0 0 0

?0, none phytotoxicity; 1, occurred very weak phytotoxicty (phytotoxic symptom was rarely observed).

©
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Fig. 3. Phytotoxicity of phosphine fumigation on bonsai tree of Malus floribunda depending on treated month in fumigation chamber.
Effect of flowering treated at January (A) and February (B) and effect on flower leaf (C) and leaf (D). Upper line in (C) and (D) is treated

January and lower line is treated February.
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