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Measurement and Within-tree Distribution of Larval Entrance and
Adult Emergence Holes of Japanese Pine Sawyer, Monochamus alternatus
(Coleoptera: Cerambycidae)

Yeong-Jin Chung, Sang-Myeong Lee!, Dong-Soo Kim!, Kwang-Sik Choi,
Sang-Gil Lee' and Chung-Gyoo Park®*
Division of Forest Diseases and Insect Pests, Korea Forest Research Institute, Seoul, Republic of Korea,
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ABSTRACT : Larval entrance and adult emergence holes of Japanese pine sawyer (Monochamus
alternatus), primary vector of pinewood nematode (Bursaphelenchus xylophilus), were measured in
dead pine logs from 1999 to 2002. Their distributions within pine log were also analyzed. More num-
bers of entrance and emergence holes were distributed on crown than trunk part as 56.2 and 27.7 holes/
m?, respectively. Higher proportions of entrance (27.5%) and emergence holes (22.4%) were distrib-
uted on the log with 8 to 10 cm diameter; the larger or the smaller logs had fewer holes. Surface area of
entrance hole was 65.8 mm? and diameter of emergence holes was 7.0 mm in average. Average depth
of pupal chamber was 24.8 mm from surface to the bottom of the chamber, and its volume ranged from
200 to 2,000 mm®. Average distance between entrance and emergence holes on bark surface was 3.3
cm. Gallery length from the beginning of entrance hole to the end of emergence hole was 46.2 mm.

KEY WORDS : Monochamus alternatus, Pinewood nematode, Distribution, Measurement, Larval
entrance hole, Adult emergence hole
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Fig. 1. Arbitrary partition of stem of pine tree into crown and
trunk levels for the study of distribution of larval entrance and
adult emergence holes of M. alternatus.
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Fig. 2. Shape of larval entrance (left) and adult emergence holes (right) of M. alternatus.
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s FABE A AFeok Gk 2 24t
Ae AQTH DETAA A% 23em A= ¥ Dol

A Rl FAEE A F AL E272 AT
223 FHo= 2% 6}04 A5 tﬂﬁﬂﬂ‘ﬂ“

A

d7] v vﬂfq 2702 D]-ﬁ(x E 17114 7<1-7ﬂ(z)__
ZA3}3L, (drexxyxz)/39] FAlog Wy r|uke] A
2 A

& 2539 229 37| A HY339

2 ZA

AL L BZe 37| TAL

Az 2ETe) pEe e §3 AWVFS) B
s =278 =g 9 el zAbskgh 200133
20020l E4distea A $3EEC] $58 9



318 Korean J. Appl. Entomol.

ol 7 TASE 4%
Ae) A o 4
34 14 24N GADUARAACD20CN
ol gste] BE T A7e ST AFE AR

23] A EET 4EL ol 8dM FARE
7

o} $28 957 W YEFE Fig 29} 2o
8 9ol Fgiet
NE BT RS HUBHO 1A TN

FAFE B R R F2A ) s
¢ E33e) AAA, AYFAM
71l dEFTA ] AE

Abstdet. AR e FAES] 3E AR 54
B w2 vehbe AT EE3HY AdE 2
At 3, AR AR e AYFAAEE W77,
He| 7)ol A &A1) B RelA] o] 537 7
g5 FAsAS AAdAE dALEAH(CD-
20CP) 2 EA sk

=
AEse FFAUTY o FAReAME Im 7 3
F 1557009 v)3 7R 11.6700)9 3, 1 m?
2 g AYTY S 3 58209 fzHE 277

Table 1. Within-tree distribution of larval entrance and adult
emergence holes of M. alternatus

No. of entrance holes
(mean +sd)* per

No. of emergence holes
{mean % sd)* per

Class  Level
Log length Logcrea Loglength Log area

(1m) (1) (Im) (Im%

Upper 12.1%+9.9  63.8%52.0 34+42 1774201
Crown Mid 184+106 65.1+39.7 53+54 193+18.5
Lower 16.0%9.3

45.9+285 39442 11.7x13.6

Mean  15.5%3.2% 5824107  42+1.0° 162+ 4.0°

Upper 149498  37.7+27.1 3.1+38 82+104

Trunk Mid 125+98 2924236 28+36 6.6+92
Lower 7.5%+85 16.1%18.6 1.6£2.1  34%45

Mean 11.6+3.8 27.7£10.9° 25408 6.1+24°

Means of crown and trunk followed by the same letter do not significantly
different at P=0.05 by r-test.
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Fig. 4. Frequency distribution of larval entrance (above) and adult
emergence holes (below) by log diameter.
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Table 2. Measurements of larval entrance holes, pupal chambers,
and adult emergence holes of M. alternatus

Measurements of n  MeanxSD Minimum Maximum
Area of entrance hole (mm?) 1,704 6581176 21.8 144.5
Depth of pupal chamber (mm) 53 248+158 138 45.9
Distance from larval

entrance hole to the beginning 46 30.6x173 9.9 80.6

of pupal chamber (mm)
Length of pupal chamber (mm) 46 24.6+79 7.7 423
Gallery length from the end of

pupal chamber to 46 9.0x47 26 285

emergence hole (mm)

Diameter of emergence hole

(mm) 607  7.0+1.0 44 10.1
Distance between entrance

and emergence hole (cm) 607 33%15 02 122
Gallery length from

entrance to emergence hole 46 4624186 300 1115

(mm)

Table 3. Distribution of size of entrance holes by diameter of logs

Size of entrance holes

Log diameter (cm) on logs (mean = sd, mm?)*

2-4 49.04+12.34°
4-6 62.494 18.83%
6-8 66.184+19.25°
8-10 63.03+£16.55°
10-12 62.48+16.98°
12-14 64.29+15.73°
14-16 72.374+18.93¢
16-18 74.02419.33¢
18-20 68.06+16.66™

Means followed by the same letter are not significantly different at P=0.05
by Turkey’s studentized range test.
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30 n=46 Table 4. Diameter of emergence holes by parts of pine tree
x=6.761+12.74 .
g ol y=12.74+24.56 Class Level Diameter of emergence hole (mm)
> 2=24.56+7.91 Mean+SD  Maximum  Minimum
=
g Crown  Upper 7.03£0.95 9.6 4.8
g Mid 7.0940.94 9.4 46
Lower 7.24+£1.09 94 29
0 . . . . . —1 Mean 7.12£0.14° 9.5 4.1
< [l o) (= <2 (= < [ <
F 8 8 8 a8 § 8 & § Trunk Upper 6.76+1.01 9.5 44
§ 8 § 8' g 2 g g g Mid 6.65+0.88 8.8 4.9
= ® & Q& ¥ & ® Lower 6.81x1.10 10.1 4.8
- - - -~ Mean 6.72+0.08° 9.5 47

Pupal chamber (mm’)

Fig. 5. Frequency distribution of pupal chamber volume of M.
alternatus.
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Means of crown and trunk followed by the same letter do not significantly
different at P=0.05 by t-test.
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