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Table 1. Sources and purity of chemicals used

1967 % 1980 £EfE - FREMF R LI
BERA55 1B ARG T-7.5-E (RAfEH+EH#
BHE) - T-7.5-G (MMEMH+ v -BHCHE A
7 )~ Hodron HA-1 ( benzoic acid + eugenol +
isopropanol ) * Madalacol ( pinene + ethanol )
% DHFEZRF LAY - Tkeda er al
(1980) FEHE—HIEMARPE RS H
FESIERMEREYE » 22 11 EEL
$8 (monoterpene) K2 - MZERIER
@R (synergist) 7 o cHEIAREE 1982
T R ER A e BT 3% AR MM FR B A
AR AR 1% AR S AR R A-RYEE5 |
B Bk SR E B ITICRAFS (BB H AE
G k955 [ ( Hodron ) EEHHIADE K 4~ 3%
BEEY .
I AR 2 E R E S R RIS
5B AR IR C s S E 55 [ERRIMER - B
1THC SR FRAABE R AR5 5 [BIED 75 - FAFARK
ST R HAREIE WIS E FHAMABE
KA4FES B - LB HIFABE R 4093 A IFF
- BEBERBRTREN LEE—F
LIRS |BIREF A e Bd e DUERR
AR AR R < 4T -

Chemicals Purity (%) Sources

1. Rosin - Aldrich

2. Ethanol 99.5 Showa

3. 1-Heptanol 99.0 Lancaster
4. Heptane HPLC grade Tedia

5. Benzoic acid 99.5 Showa

6. Eugenol 99.0 Aldrich

7. Isopropanol ACS grade Fisher

8. a-Pinene 98.0 Aldrich

9. B -Pinene 98.0 Aldrich

10. Madalacol Commercialized Y42
11. Hodron Commercialized HEBRLE

12. Turpentine
13. Rosin water

Tian-Feng Brand
Let-Jiuh Brand
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a0 B2 5 R P A3 5 | B R JR a0 2R
—Fr5l - B 8ER S | BURR TR L2 kR —
FRry| & AEALEAEE 5 (IR A RECH: > LA 1 ml
i S S/ NEBIBE N ( AxyGen, Inc. USA,
MCT-175, 1.7 ml microtubes ) » /NEAJBRE
W P RFT— 0.5 mm /R - {55 WG a]

£ R E RS BT D

TR - RS R - B BRI
5BIE 5 (H-4~H-9) > L 20 ml %l & 25854
Ef3cmE Scm ZRBEEBERN ANE
OE R RIS IE LA M35 1B S
BT 1~3 mm /N 53T (M) T E L
HR  BRREEE AR E M (&S
REZES WE S ) BB > BBEIUBHES
EE - MskaEs [E -

Table 2. Composition of self-prepared attractants used for field test"

1. Turpentine

2. Rosin water

3. Rosin/Ethanol=1/1

4. 1-Heptanol/Heptane=1/1

5. Benzoic acid/ a -Pinene/1-Heptanol/Heptane=1/4/4/4
6. Rosin/Ethanol/ Turpentine=1/1/2

7. H-1~H-3 %

8. H-4~H-9 *

Y The tested attractants of 1 to 7 were applied by lcc, and those of 8 were applied by 20 ml.
® The composition of H-1~H-9 attractants included a -pinene, /3 -pinene, (+)camphene, S
-myrcene, « -terpinene, (R)-(+)-limonene, 7 -terpinene, p-cymene, ethanol, benzoic acid,

eugenol, 2-propanol, etc.
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Table 3. Numbers of cerambicid species caught by different attractants on Ouwanta forest

recreation area in 1998 and 1999

No. cerambicid beetle caught by attractants in different

. year
Species
HS8 H9 Madalacol Hodron Total
1998/1999 1998/1999 1998/1999 1998/1999 1998/1999
Monochamus alternatus Hope 1/7 8/6 1/0 0/0 10/13
Uraecha angusta (Pascoe) 1/2 3/2 2/0 16/13 22/17
Olenecamptus cretaceus 2/3 1/0 0/0 4/0 7/3
marginatus Schwarzer
Rosalia (Euybatus) formosa 0/0 0/0 0/0 2/6 2/6
conviva Csik
Xylotrechus atronotatus Pic 0/0 0/0 0/0 6/4 6/4
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Fig. I. Three types of trap designs used to catch Monochamus alternarus. (A:Wing sticky trap

baited with self-prepared attractants: B and C: Commercialized Madalacol and Hodron

traps from Japan: D showed that M. alternatus adults were trapped.)
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Table 4. Results of various attractants used to catch Monochamus alternatus in Quwanta forest

recreation area

No. M. alternatus caught

Attractant
Pine area Maple area Riverside area Total
(May to Sept., 1998)
H-8 1 0 0 1
H-9 1 0 7 8
Madalacol 1 0 0 1
Hodron 0 0 0 0
Blank 0 0 0 0
Total 3 0 7 10
(May to Sept., 1999)
H-8 0 1 6 7
H-9 | 0 5 6
Madalacol 0 0 0 0
Hodron 0 0 0 0
Blank 0 0 0 0
Total 1 1 11 13
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Table 5. Numbers of Monochamus alternatus caught by attractant on different time in Ouwanta

forest recreation area

No. M. alternatus caught

Trappi iod
rapping perio Female adult

Male adult Total

1998/03/23~05/14
05/14~05/25
05/25~07/02
07/02~07/15
07/15~07/29
07/29~08/17
08/17~09/17
09/17~10/23
10/23~11/25
11/25~12/28

S

OO Hh W~ = —=O

Total

—
o

1999/03/03~04/05
04/05~05/05
05/05~05/25
05/25~06/10
06/10~06/29
06/29~07/26
07/26~08/05
08/05~08/31
08/31~09/24
09/24~11/05

S b= = N— P OOO

OO W= = N — = OO OO OONNO—~— OO

Total
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ABSTRACT

Hwang, J. S. 1*, Liu, C. H.', and Hsiao, C. H.? 2000. Studies on attractants for the
pine sawyer, Monochamus alternatus Hope. Plant Prot. Bull. 42: 115 - 123 (lTaiwan
Agricultural Chemicals and Toxic Substances Research Institute, COA, Wufeng,
Taichang, Taiwan, R. O. C. 2Forestry Bureau, COA, Taipei, R. 0. C))

The pine sawyer, Monochamus alternatus Hope, is well known as a major vector
insect of the pine wood nematode, Bursaphelenchus xylophilus (Steiner & Buhrer)
Nickle, which causes pine wilt disease. Therefore, the purpose of this study is to
develop an effective attractant for monitoring the occurrence of M. alternatus, and to be
used in the integrated pest management of this vector insect. More than ten kinds of
self-prepared attractants and two commercialized attractants (Madalacol and Hodron)
were tested for their attractiveness in pine plantation located at Ouwanta forest
recreation area. Results showed that the H-8 and H-9 formulations of self-prepared
attractants were more attractive to M. alternatus than other tested attractants. In
addition the attractants can also attract Uraecha angusta (Pascoe) - Olenecamptus
cretaceus marginatus Schwarzer -~ Rosalia (Euybatus) formosa conviva Csik ~
Xylotrechus atronotatus Pic etc. According to field trapping results and net-house
investigation, M. alternatus has only one generation in a year, and the adults mainly
occurred during April to September in central Taiwan area.

(Key words: pine sawyer, Monochamus alternatus, attractant)
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