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Gnawing and Escaping Behaviors of Monochamus alternatus
(Coleoptera: Cerambycidae) in a Confined Environment:
Suggesting a Bioassay Method of Netting for Adult Escape Prevention

Gyeong hun Ko and Dong-Soon Kim'*

Majors in Plant Resource Sciences & Environment, College of Applied Life Science, SARI, Jeju National University, Jeju 63243, Republic of Korea
'The Research Institute for Subtropical Agriculture and Biotechnology, Jeju National University, Jeju 63243, Republic of Korea

ABSTRACT: The Japanese pine sawyer, Monochamus alternatus Hope, is a representative vector of the pine wood nematode,
Bursaphelenchus xylophilus, which causes wilting symptoms in pine trees. A control method using a net has been introduced, which is an
alternative method to the fumigation for the control of dead pine trees by pine wilt disease. This study was carried out to investigate the
factors that induce gnawing and escaping behaviors of M. alternatus. The behaviors were examined after M. alternatus adult was placed
in a confined space at different temperatures. M. alternatus adults could escape through mesh net torn by gnawing when they were
confined in a space of 30 mm or less in diameter. The success rate of escape was high at 20 to 30 ‘C, and no adults escaped at 15 C. The
enticement of M. alternatus adults by food didn't affect the success rate of escape. In the case of not being confined in a narrow space, the
escaping hole could not be formed because the gnawing was not concentrated on one part. M. alternatus moved its body in a narrow space
using the tarsus of middle and hind legs, and made an escape hole by concentrically gnawing the obstacle on the front side with mandible,
and showed a behavior of getting out while supporting the body by supporting the front legs. The present results will be able to use as
an important basic information for evaluating the performance of mesh net which confines M. alternatus adults and suggested by
alternative method to fumigation technology.
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Table 1.Tensile, tear strength (N per cm) and lattice distance of two mesh-cloth in longitudinal and transversal direction and thickness of mesh

Type of mesh
Tested items Unit Certified reference
Polypropylene Nylon

Tensile strength Longitudinal 48.4 40.6 N/em KS KISO 10319:2011

Transversal 39.8 71.2
Tear Strength Longitudinal 61.8 46.4 N/ecm KS K 0796:2011

Transversal 32.1 93.0

Lattice distance Longitudinal 0.35 & 0.20 0.32 mm
Transversal 0.20 0.25

Thickness Longitudinal & 0.10 0.175 mm

Transversal

The official test was conducted by the Korea Apparel Testing & Research Institute (KATRI).
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Fig. 1. An experimental devise that shows a confined environment for the study of gnawing and escaping behaviors of Monochamus
alternatus. A = A basic experimental devise with diameter 15 mm; B = Experimental devise for evaluating the effect of food attractant

(diameter 15 mm).
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Table 2. Escaping rate (%) of M. alternatus adults from a confined cage environment according to the diameter of cage at 25°C in the
laboratory; the length of cage was 60 mm in all cases

Diameter Mean body No. of adults escaped by the hours after confinement Sucess rate  Death before
n
(mm) length (mm) 12 24 36 48 (%) at 48 h escape
15 7 21.9 7 7 7 7 100.0 0
25 7 21.4 5 7 7 7 100.0 0
30 7 23.4 2 7 7 7 100.0 0
45 7 22.0 0 0 0 0 0.0 0
50 7 21.9 0 0 0 0 0.0 4

Table 3. The effect of food source on the escape of M. alternatus adults in a confined cage environment at 25C in the laboratory

. . No. escaped until time (h) after treatment Sucess rate  Death before
Dimension of cage Food source n
12 24 36 48 (%) at 48 h escape
Diameter 15 mm with Yes 10 8 9 9 9 90.0 1
length 60 mm No 10 7 8 8 8 80.0 2
Section 70 x 70 mm Yes 10 0 0 0 0 0.0 10
with length 140 mm No 10 0 0 0 0 0.0 10

The entrance of same two cages (each 15 mm or 70 X 70 mm cage) were put into contacted together between mesh net, and then pine
shoots was placed in one side cage.
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Fig. 2. A typical example for a serial behavior of M. alternatus adults which shows whole length of behaviors during gnawing and escaping
behaviors in a confined cage environment at 25°C. The number of (D indicates the first attack site on mesh net followed by the consecutive
attacks of @ to @ on scattered position each other. The photo F shows a widen hole by the fusion of each lacerated damage on mesh net.
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Table 4. Escaping rate (%) of M. alternatus adults from a confined cage environment according to different mesh type and temperature

condition
. Escaping rate (%) after hours
Type of mesh Temperature (C) Death before escape
24 48 72

Polypropylene 15 0.0b" 0.0b 0.0b 0
20 50.0 ab 80.0a 80.0a 2
25 80.0a 90.0a 90.0a 1
30 50.0 ab 90.0a 90.0a 1
35 70.0 a 70.0 ab 70.0 ab 3

Sub-mean 50.0 A” 66.0 A 66.0 A 1.4
Nylon 15 0.0a 0.0a 00a 0
20 20.0a 40.0a 40.0a 6
25 40.0 a 40.0a 40.0 a 6
30 20.0a 20.0a 20.0 a 8
35 10.0a 10.0 a 10.0a 9

Sub-mean 18.0B 220B 22.0B 5.8

U The means with same lower case letters in a column of each mesh net are not significantly different by Tukey test (P<0.05).
?The means with same upper case letters on sub-mean in a column are not significantly different by Tukey test (P<0.05).
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