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1. Introduction

Bark and ambrosia beetles are ecological guilds of wood borers, which include many important forest
and post-harvest pests (Coulson and Witter, 1984). Ambrosia beetles belong to the subfamilies Scolytinae
and Platypodinae of the family Curculionidae (Order COLEOPTERA), whereas bark beetles belong to the
subfamily Scolytinae. The subfamily Scolytinae comprises c. 6,000 species, grouped into 11 tribes and
more than 247 genera (Kirkendall ez a/., 2015). The subfamily Platypodinae comprises more than 1,400
species, grouped into 4 tribes and 29 genera (Jordal, 2015).

The family Bostrichidae includes more than 550 species, from 9 subfamilies, 11 tribes, and more than 90
genera (Borowski and Wegrzynowicz, 2007). Although the lesser grain borer, Rhyzopertha dominica, a
sole species of the monotypic genus Rhyzopertha, is a ubiquitous pest of stored grains and cereal products,
most species of the family Bostrichidae are known as insects infesting wood and wood products. Generally,
bostrichid beetles tend to attack materials drier than those attacked by ambrosia and bark beetles. However,

many species of bostrichid beetles are sometimes found from woods together with species of the subfamily
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Platypodinae and Scolytinae of the Curculionidae family (Kangkamanee et al., 2010; Sarikaya, 2015).

These species have recently spread to new locations, likely via shipping of woody materials (Wood,
1993). Recently, an invasive ambrosia beetle, Xyleborus glabratus, caused considerable damage to avocado
trees by vectoring laurel wilt fungus, Raffaelea lauricola in USA (Ploetz et al., 2012). It is important to
determine native local fauna of these groups to tackle the problem of invasive species and protect native
flora and fauna. Owing to their cryptic behavior and tiny body size, it is difficult to determine the local
fauna of these groups compared to other groups. Mass trapping is one of the solutions to reveal beetle
assemblage in different habitats although each type of trap has both advantages and disadvantages. To
compare assemblages across a wide geographical range, it is important to develop an inexpensive method-
ology and accumulate long-term trapping datasets in many locations. Ethanol has been used as a major
component of attractants of mass trapping in many studies (lidzuka et al., 2016; Saito et al., 2005; 2013)
because the hosts emanate ethanol as a result of several kinds of stress (Kimmerer and Kozlowski, 1982)
and most beetle species in these groups attack unhealthy, dying, and newly dead trees and also because
ethanol is inexpensive.

In this study, the assemblage of wood-boring beetles (Coleoptera: Bostrichidae, Curculionidae;
Platypodinae, and Scolytinae) was monitored using inexpensive ethanol-baited traps for 3 years in a
lowland montane forest in northern Thailand. This paper provides valuable long-term monitoring data of
the beetle assemblage, which will be useful for further comparison of assemblages of the same group

across a wide geographical range in future.

2. Materials and Methods

Research site

The study was conducted at the Khun Changkhian Highland Agricultural Research and Training Station
(HARTYS), Faculty of Agriculture, Chiang Mai University. The HARTS is situated on the north facing slope
of Mt. Doi Pui in Doi Suthep-Pui National Park, 10 km northwest of Chiang Mai City, northern Thailand
(Fig. 1a). The natural vegetation in and around the HARTS is lowland montane forest, where Fagaceae is
the dominant family, represented by members of the genera Castanopsis, Lithocarpus, and Quercus with a
top canopy height of 40 m. (Marod and Duengkae, 2019). The main crop in the HARTS is coffee. Coffee
plantations had been established after opening the canopy or after thinning the natural vegetation. The
climate is subtropical with a long dry season and a short wet season. The average annual temperature
during 1997-2013 as recorded by the Kog Ma weather station (1,200 m a.s.1.), c. 4 km from the HARTS, is
17.7C with a minimum of 12°C and a maximum of 23.1°C. The average annual precipitation is about

1,736 mm, with most of the rainfall occurring in August (335 mm), during the rainy season. (Glomvinya et
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al., 2016). Four locations inside the HARTS were selected for insect trapping, with elevations ranging
1,320-1,350 m a.s.1. (Fig. 1b, Table 1).
Traps

Traps were modified from plastic soda bottles (550 ml) with the branding label removed, and half of the
bottle was cut around for a window (Cowell et al., 2012; Steininger et al., 2015) (Fig. 2). A plastic plate
(17 cm in diameter) was used as a roof to prevent rain from entering the trap. The trap was hung upside-

down with a wire. A conical tube (15 ml) with c. 10 ml of 95% ethanol as an attractant was suspended
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Fig. 1. Location of the Khun Changkhian Highland Agricultural Research and Training Station (HARTS),
Faculty of Agriculture, Chiang Mai University (indicated by an arrow) (a) and four locations where 12
traps (three for each location) were set (b) (after Google).

Table 1. List of locations (LOC-1-LOC-4) at the Khun Changkhian Highland
Agricultural Research and Training Station, Faculty of Agriculture,
Chiang Mai University, Chiang Mai Province, northern Thailand: three
ethanol-baited traps were set at each location from 2014 to 2016.

Location Latitude Longtude Elevation
(°N) (°E) (m a.s.l.)
LOC-1 18.838144 98.897389 1320
LOC-2 18.839767 98.898938 1330
LOC-3 18.841003 98.898227 1350
LOC-4 18.841414 98.899929 1350

Misc. Inform. Univ. of Tokyo For., 62, 15-59 (2020)
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Fig. 2. Ethanol-baited trap modified from a 550 ml soda bottle; 95% ethanol was put into
a conical tube suspended inside the trap. A cotton rope was placed into the tube
as a dispenser. Propylene glycol was put in the bottom of the bottle to kill and
preserve insects. A plastic dish was used as a roof to prevent entry of rain.

inside the trap with a wire. A cotton rope (8 cm in length and 0.5 cm in diameter) was placed into the tube
to enhance the ethanol emission. Fifty milliliter of propylene glycol was put inside the soda bottle to kill
and preserve insects.

At each of the four locations, three traps were set under the forest canopy to avoid direct sunlight. Each
trap was hung from a tree branch using a wire and set at c. 1.5 m above ground level. Distance between
two traps was > 5 m.

Captured insects were collected every 2 weeks with one exception between February 26 and March 19,
2014 (3-week interval). Insects captured by each trap were collected with propylene glycol into a plastic
bag by removing the bottle cap. A label with trap ID (LOC-Trap) and collecting date was put into each
plastic bag. The trap was refilled anew with 50 ml of propylene glycol after closing the cap. The conical
tube inside was filled up to the 15 ml gauge line with 95% of ethanol using a washing bottle.

The insect samples were brought back to the laboratory at the Kamphaeng Sean Campus of Kasetsart
University and then sorted into morphospecies. Specimens of each morphospecies were identified by RAB.

The number of individuals of each taxon were recorded for each collection (trap and collecting date).
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3. Results

Among the 7,391 individuals of the target groups collected during the 155 weeks (= 77 collections),
7,390 individuals from 87 species were identified, including 11 species of Bostrichidae (1,103 individuals
except for one individual of the genus Sinoxylon that was identified to only the genus level owing to
damage to the specimen), 7 species of Platypodinae (19 individuals), 69 species of Scolytinae (6,268
individuals and one individual of Hadrodemius that was identified to only the genus level owing to damage
to the specimen) (Table 2). One individual was badly damaged such that its morphological identification
was not possible.

The raw data for each location and each year are shown in Appendices 1-12.
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Table 2. Summary of coleopteran species belonging to the family Bostrichidae and the subfamilies Scolytinae
and Platypodinae of the family Curculionidae captured using 12 ethanol-baited traps from 2014 to 2016
at the Khun Changkhian Highland Agricultural Research and Training Station, Faculty of Agriculture,
Chiang Mai University, Chiang Mai Province, northern Thailand.

Family
Subfamuily LOCATION TTL
Tribe 1 2 3 4
Bostrichidae
Bostrichinae
Bostrichini Parabostrychus acuticollis Lesne 1 2 11 10 24
Sinoxylini Sinoxylon unidentatum (F.) 2 0 0 1 3
Sinoxylini Sinoxylon sp. (damage)*' ** 1 0 0 0 1
Xyloperthini Octomeristes pusillus Liu & Beaver 1 0 0 0 1
Xyloperthini Xvlocis tortilicornis Lesne 7 18 12 33 70
Xyloperthini Xylodectes ornatus (F.) 4 2 0 0 6
Xyloperthini Xylodrypta sp. 5 11 28 29 73
Xyloperthini Xylopsocus acutespinosus Lesne 119 99 73 72 363
Xyloperthini Xylopsocus capucinus (F.) 117 61 44 18 240
Xyloperthini Xylothrips flavipes (1lliger) 27 75 25 79 206
Dinoderinae
Dinoderus favosus Lesne 13 16 2 2 33
Dinoderus sp. 27 39 7 10 83
SUBTOTAL (Bostrichidae) 324 323 202 254 1103
Curculionidae
Platypodinae
Platypodini Baiocis pernanulus (Schedl) 0 2 0 0 2
Platypodini Crossotarsus externedentatus (Fairmaire) 0 0 0 1 1
Platypodini Crossotarsus terminatus Chapuis 5 1 0 4 10
Platypodini Euplatypus parallelus (F.) 0 0 0 2 2
Platypodini Peroplatypus laosi (Schedl) 0 1 1 0 2
Platypodini Platypus vetulus Schedl 0 0 1 0 1
Platypodini Platypus sp. 0 0 1 0 1
SUBTOTAL (Platypodinae) 5 4 3 7 19
Curculionidae
Scolytinae
Corthylini Gnatharus tibetensis Wood & Yin 1 0 0 0 1
Cryphalini Cosmoderes sp. 1 0 0 0 1
Cryphalini Cryphalus scabricollis Eichhoff 65 60 55 51 231
Cryphalini Cryphalus sp. 1 23 18 24 32 97
Cryphalini Cryphalus sp. 2 0 0 1 0 1
Cryphalini Cryphalus sp. 3 154 35 48 274 511
Cryphalini Cryphalus sp. 4 0 12 0 0 12
Cryphalini Hypocryphalus mangiferae (Stebbing) 106 65 697 451 1319
Cryphalini Hypothenemus artocarpi Browne 0 2 0 0 2
Cryphalini Hypothenemus birmanus (Eichhoff) 7 2 0 0 9
Cryphalini Hypothenemus eruditus Westwood 38 10 4 7 59
Cryphalini Hypothenemus sp. 4 0 2 0 6
Cryphalini Scolytogenes sp. 1 0 0 0 1 1
Cryphalini Scolytogenes sp. 2 123 32 3 11 169
Cryphalini Scolytogenes sp. 3 56 11 4 11 82
Dryocoetini Coccotrypes advena Blandford 1 2 1 0 4
Dryocoetini Coccotrypes carpophagus (Hornung) 0 1 0 0 1
Dryocoetini Coccotrypes cyperi (Beeson) 4 2 2 12 20
Dryocoetini Coccotrypes graniceps Eichoff 3 2 2 2 9
Dryocoetini Coccotrypes longior (Eggers) 14 1 9 4 28
Dryocoetini Coccotrypes papuanus (Eggers) 0 0 0 1 1
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Family

Subfamuily LOCATION TTL

Tribe 1 2 3 4
Dryocoetini Coccotrypes rugicollis (Eggers) 0 0 1 0 1
Dryocoetini Coccotrypes vulgaris (Eggers) 1 0 0 0 1
Dryocoetini Coccotrypes sp. 0 0 0 1 1
Dryocoetini Dryocoetiops moestus (Blandford) 9 10 15 24 58
Hylurgini Pseudoxylechinus umbonatus Smith et al. MS 4 1 0 7 12
Hyorrhynchini Sueus niisimai (Eggers) 0 5 0 0 5
Scolytoplatypodini  Scolytoplatypus brahma Blandford 3 0 0 0 3
Scolytoplatypodini  Scolytoplatypus mikado Blandford 3 1 0 2 6
Scolytoplatypodini  Scolytoplatypus minimus Hagedorn 884 841 129 151 2005
Scolytoplatypodini  Scolytoplatypus pubescens Hagedorn 96 95 36 111 338
Scolytoplatypodini  Scolytoplatypus raja Blandford 3 8 0 3 14
Xyleborini Ambrosiophilus sp. 0 0 0 1 1
Xyleborini Anisandrus apicalis (Blandford) 1 0 0 0 1
Xyleborini Anisandrus hirtus (Hagedorn) 5 0 2 1 8
Xyleborini Arixyleborus lannaensis Smith et al. MS 1 0 0 0 1
Xyleborini Beaverium dihingensis (Eggers) 0 1 0 0 1
Xyleborini Cnestus bicornioides (Schedl) 234 57 32 21 344
Xyleborini Cnestus aterrimus (Eggers) 192 48 41 32 313
Xyleborini Chnestus nitidipennis (Schedl) 57 9 14 14 94
Xyleborini Chnestus testudo (Eggers) 2 0 0 0 2
Xyleborini Cyclorhipidion bodoanum (Reitter) 0 0 0 1 1
Xyleborini Cyclorhipidion fukiense (Eggers) 3 3 4 7 17
Xyleborini Cyclorhipidion pilipenne (Eggers) 2 0 0 0 2
Xyleborini Cyclorhipidion aff. punctatopilosum (Schedl) 8 2 2 0 12
Xyleborini Cyclorhipidion nr punctilicolle (Schedl) 0 0 1 1 2
Xyleborini Cyclorhipidion sp. 1 0 0 0 1
Xyleborini Diuncus corpulentus (Eggers) 3 0 0 0 3
Xyleborini Diuncus haberkorni (Eggers) 10 1 2 0 13
Xyleborini Diuncus justus (Schedl) 1 0 0 1 2
Xyleborini Eccoptopterus limbus Sampson 15 2 0 5 22
Xyleborini Euwallacea fornicatus (Eichhoff) 0 6 1 0 7
Xyleborini Euwallacea velatus (Sampson) 1 1 0 1 3
Xyleborini Hadrodemius comans (Sampson) 3 0 0 0 3
Xyleborini Hadrodemius pseudocomans (Eggers) 2 3 0 0 5
Xyleborini Hadrodemius sp. (damage)*' ** 1 0 0 0 1
Xyleborini Microperus alpha (Beeson) 1 0 0 3 4
Xyleborini Microperus nudibrevis (Schedl) 0 0 0 1 1
Xyleborini Microperus perparvus (Sampson) 30 5 4 8 47
Xyleborini Planiculus bicolor (Blandford) 0 0 1 0 1
Xyleborini Steptocranus fragilis (Browne) 0 1 0 0 1
Xyleborini Truncaudum agnatum (Eggers) 1 0 | 1 3
Xyleborini Xvleborinus andrewesi (Blandford) 16 1 4 3 24
Xyleborini Xvleborinus subgranulatus (Eggers) 3 0 0 0 3
Xyleborini Xyleborus sp. (damage)* 1 0 0 0 1
Xyleborini Xylosandrus compactus (Eichhoff) 0 1 0 0 1
Xyleborini Xylosandrus crassiusculus (Motschulsky) 49 22 9 11 91
Xyleborini Xylosandrus discolor (Blandford) 63 86 28 36 213
Xyleborini Xylosandrus eupatorii (Eggers) 3 1 1 3 8
Xyleborini Xylosandrus subsimilis (Eggers) 1 2 0 0 3
SUBTOTAL (Scolytinae) 2313 1468 1180 1307 6268
damage 0 1 0 0 1
TOTAL 2642 1796 1385 1568 7391

*: Specimen was damaged but identification to the genus level was possible.

**: These may be a species of the same genus in this list.
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Appendix 2. (Continued)
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17_30

19 2
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Cryphalus sp. 1
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Cryphalus sp. 2

Cryphalus sp. 3

Cryphalus sp. 4
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Hypocryphalus mangiferae
Hypothenemus artocarpi

Hypothenemus birmanus

Hypothenemus eruditus
Hypothenemus sp.

Scolytogenes sp. 1
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Scolytogenes sp. 2
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Scolytoplatypus mikado

15 423

6
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5

122 61
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16 107

13

51

Scolytoplatypus minimus

52

Scolytoplatypus pubescens
Scolytoplatypus raja
Ambrosiophilus sp.
Anisandrus apicalis

Anisandrus hirtus

Arixyleborus lannaensis

Beaverium dihingensis
Chnestus bicornioides
Chrestus aterrimus

15
22

Chnestus nitidipennis

Cnestus testudo
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Cyclorhipidion aff. punctatopilosum
Cyclorhipidion nr punctilicolle

Cyclorhipidion sp.
Hadrodemius pseudocomans

Cyclorhipidion bodoanum
Cyclorhipidion fukiense
Cyclorhipidion pilipenne
Diuncus corpulentus
Diuncus haberkorni
Eccoptopterus limbus
Euwallacea fornicatus
Euwallacea velatus
Hadrodemius comans

Diuncus justus
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Hadrodemius sp. (damage)*' **

Microperus alpha

Microperus nudibrevis

Microperus perparvus
Planiculus bicolor

Steptocranus firagilis

Truncaudum agnatum

Xyleborinus andrewesi

Xyleborinus subgranulatus
Xyleborus sp. (damage)*

Xylosandrus compactus

Xylosandrus crassiusculus
Xylosandrus discolor

10

Xylosandrus eupatorii

Xylosandrus subsimilis

18 680

7 15

0

14 4 12 13

15

161 152 87

45

61

0

SUBTOTAL (Scolytinae)

damage

18 757

18

2

13

51 51 172 176 95 17 19 12

64

TOTAL

to the genus level was possible.

10n

f the same genus

damaged but identificat

: Specimen was
**: These may be a spec

.
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Appendix 4. (Continued)

2014
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Ambrosiophilus sp.
Anisandrus apicalis

Anisandrus hirtus

Arixyleborus lannaensis

Beaverium dihingensis
Chnestus bicornioides
Chrestus aterrimus

13

Chnestus nitidipennis

Cnestus testudo



Wood-boring beetles captured by ethanol-baited traps in a lower montane forest in northern Thailand

TTL
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0
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0
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Appendix 4. (Continued)
Cyclorhipidion bodoanum
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Hadrodemius sp. (damage)*' **

Microperus alpha

Microperus nudibrevis
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Planiculus bicolor
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Xyleborinus subgranulatus
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Xylosandrus discolor
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Xylosandrus subsimilis

4 425

4

9

19

96 110 60

1640

22

SUBTOTAL (Scolytinae)
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Appendix 5. (Continued)
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Appendix 6. (Continued)
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TTL
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Cryphalus sp. 1
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Hypothenemus birmanus

Hypothenemus eruditus
Hypothenemus sp.

Scolytogenes sp. 1

11

Scolytogenes sp. 2
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Scolytogenes sp. 3

Coccotrypes advena

Coccotrypes carpophagus

Coccotrypes cyperi

Coccotrypes graniceps
Coccotrypes longior

Coccotrypes papuanus

Coccotrypes rugicollis

Coccotrypes vulgaris
Coccotrypes sp.

Dryocoetiops moestus

Pseudoxylechinus umbonatus

iisimai

Sueus n

Scolytoplatypus brahma

Scolytoplatypus mikado

3 10 317

3

12 27 108 43 19

9

19

11

18

Scolytoplatypus minimus

20

Scolytoplatypus pubescens
Scolytoplatypus raja
Ambrosiophilus sp.

Anisandrus apicalis
Anisandrus hirtus

Arixyleborus lannaensis

Beaverium dihingensis
Chnestus bicornioides

20
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Cnestus ate

Chrestus nitidipennis
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damage
*.

Misc. Inform. Univ. of Tokyo For., 62, 15-59 (2020)



Sunisa SANGUANSUB et al.

42

v¢ 0 1 0 L T 1 1 0 0O 1 0 € 6 € € 00 00 0 00 1 0 0 0 $1]02141qDS SIDYAAL)
0 o0 00 0O OO0 O 00 OO0 00 00 000 00 0 0 0 0 “ds sa.uopouiso))
0 o0 00 00O OO0 0O 00 OO0 00 00 000 00 00 0 0 SISU212q1} SNIDYIDUL)
Jeunk[oog
depruolndiny
0 00 0 0 0O 0 0O 0 0 0 0 0O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (seutpod4ied) TV.LOLENS
0 o0 00 0O OO O OO0 OO0 OO0 O0O0 000 00 0 0 0 0 ds sndfw]d
0 o0 00 0O OO0 O 00 00 00 00 000 00 00 0 0 snjaa snddypyq
0 o0 00 0O OO O 00 OO0 00 00 000 00 0 0 0 0 1sov) sndqwydo.aq
0 o0 o0O0 0O O0OO0OO0O OO0O OO OO0O OO OTUO0OTUO0O OTO0O OO0 0 0 snjajp.aod sndpjdnzy
0 o0 00 0O OO0 O 00 OO0 00 00 000 00 00 0 0 SHIDUIULID] SNS.IDIOSSO.L)
0 o0 00 00O OO0 O 00 OO0 00 0O0 000 00 00 0 0 SIDJUIPIU.I2)XD SNS.DIOSSOA])
0 o0 00 00O OO0 O 00 OO0 00 00 000 00 00 0 0 snjnuvu.iad s12010g
seuipod el
depruolndIny
6/ 9 ¢ 1 0 € ¢ I 0 0 I 0 I 0 € 0 I I ¢ I 9 ¢ 1 I € 0 L (aepryoLnsog)) "TV.LOLLENS
[4 1 0 00 OO OO O O O OO0 OO0 00 00 0 0 0 0 0 0 1 “ds sn.iapoulc]
0 o0 00 0O OO0 O 00 00 00 00 000 00 00 0 0 Snsoanf sn.iapoui(q
QeuLIRdpOUI(]
6 o0 o0 01 0O0O0O OO OO0 TO0O 0 0 0 0 0 I 0 0 0 0 ¢ sadav}f sdiufrojlx
I o0 00 00O OO0 0O 00 00 00 00 000 T 0 00 0 0 snutondps snoosdojdy
Lt 0 0 0 0 € 1 I 0 0 1T 0 1 0 I 0o 1 0 1T I ¥ 1 0 0 0 0 1 snsoutdsapnop snoosdojdy
I € + 1 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 € 0 0 "ds prddipojdy
0 o0 00 00O OO0 O 00 OO0 00 00 000 00 00 0 0 SMIDULO $2122pOJAY
9 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 I 0 ¢ 0 1 I 0 0 0 110211110} S190]AY
0 o0 00 0O OO O 00 00 00 00 000 00 00 0 0 snjjisnd $2)S112110120)
0 o0 00 0O 00O O OO0 0O 00O 0 0 00O 0 0 0 0 0 0 s (98ewep) “ds wojdxours
0 o0 00 00O OO0 O 00 00 00 00 000 00 00 0 0 winppapiun uojxouls
€ 1 00 00 00 0O 0O OO0 OO0 00 000 00 00 0 0 $1]0212D SNYILUSOGDAD ]
drulyodLnsoyg
depIydoLnsoyq
€ 6 Sc Il 8 vl 0¢ 91 ¢ 6l ¢ ¢ 8 ¥ 01 Lt €1 6C SL I 8L ¥ 8l v IC L
TLL  Ddd AON 120 dds DNV 1nr NNf AVIA AdV AVIN [EEl NV
€10T

‘puUB[IRY [, UIYHIOU ‘QOUIA0I] TR]N Suely)) ‘ANsioAru() rejy Suery) ‘@innoudy jo A)noe,| ‘uone)s Sururel] pue yoIeasay] [eInnoLgdy
pueySiy uerpSuey) unyy] Yy e (¢-DOT) UONEBIO[ PIIY) Y} Woly G107 Ul sden pajreq-joueyle da1y) Suisn painjydes sepruornain)
A[rwey ayp Jo oeurpodAje[d pue 9BUNIA[OOS SII[IWERIQNS ) PUL 2BPIYILNsog A[Iwe] Y} 0} urduoaq soroads uer21dod[os jo souepunqy -/ xipuaddy



Wood-boring beetles captured by ethanol-baited traps in a lower montane forest in northern Thailand

TTL
23

DEC

25
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0

NOV

11
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

SEP OCT
2 16 30 14 28
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2015
JUL AUG
22 19
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

JUN
10 24

APR MAY
15 29 13 27

1
0
1
0
0
1
0
0
0
0
0
0
0
0
0
0

18
0
10
0
0
0
0
0
0
0
0
0
0
0
0
0

FEB MAR

JAN
7
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0

Coccotrypes carpophagus

Cryphalus sp. 1
Cryphalus sp. 2
Cryphalus sp. 3
Cryphalus sp. 4
Hypocryphalus mangiferae
Hypothenemus artocarpi
Hypothenemus birmanus
Hypothenemus eruditus
Hypothenemus sp.
Scolytogenes sp. 1
Scolytogenes sp. 2
Scolytogenes sp. 3
Coccotrypes advena
Coccotrypes cyperi

Appendix 7. (Continued)

Misc. Inform. Univ. of Tokyo For., 62, 15-59 (2020)

Coccotrypes graniceps
Coccotrypes longior

Coccotrypes papuanus

Coccotrypes rugicollis
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Chnestus bicornioides

14

o

rrimus

Cnestus ate

Chrestus nitidipennis

Chrestus testudo

43



Sunisa SANGUANSUB et al.

44

JSI] ST UT SNUAT dwres oY) Jo sa10ads © 0q ABUI IS Iy 4
"o1q1ssod sem [oA9] SNUAS oY) 0) UOTILOYIIUAPT Inq paSewep sem udwrAdg 1,

cgec 0e 9l 11 I €C € LI Tl I TV.LOL
0 0 0 0 0 0 0 dsewep
81  vT 11 11 < Ll vl 11 (9eun[0dg) TV.LOLENS
0 0 0 0 o0 SIIUISGNS SNAPUDSOJAY

11.1010dnd Snapunsojly

A0]02SIP .ASREEB».Q\A.\/\
SNINOSNISSDAD ,n:k.ﬁth;.e\\ﬂ\/\
snpopduiod snapunsojly
«(oSewep) ds sn.ogajly
SmIpIUDA3GNS Snu1I0qa] Ay
1S2Ma4pUD SNULIOGDJAY
wnipuIp WnpRpoUN.(j

SI130.4f Snup.120)da)§

A0]021q SRIN2IUD]

snand.iad sniado.oyy
S12.4qipnu Snaado.ao1y

pydp sniado.oyy

xx (93eWeED) "ds snuwapo.popy
supuioo0pnasd sniuapospv |
SUPUIOD SNIUDPOAPDE]

SnI]PA D2ID]IPMNT

SnO1UIOf D2ID]IPMNT

snquui) sn.iajdoydoooy

smysnl snouniq

1U0Y.12GDY SNOUNIC]
snjuajnd.10o snounicy

“ds uorprdnyi0p4)
ajj0o1mound 1u uopidiy.101o4>)
wnsopidopiound “Jye uoipidiy.i01o4>)

S MNO O OO OO0 —TOo OO0 O WM —omo
O OO DO DO DO DO DO DO DO DO OO OO0 0O oo
(==l - - ele el - -R-elie e e -2 = == i el Kol k=] L]
SO DO DO DO DO DO OO OO DO OO0 OO OO oOIRO|x
(=== =R =-llelele =Rl -E=R=-e el ===l e N - e Gl =1 A=
(==l - el - - == e e el = = = =i i R R Kol E==] K]
S OO OO OO DO OO DO OO DO OO OO OO o OoIn|ov
S OO O OO OO OO OO OO OO OO OO0 OO O oIn|ox
(== e A==l e == e e e R =l = - i == K] k=] L]
[=a === e e =l === el e e == - el e e = - e e - = e = 2 =

(=) | =l =l=lelele =R =-R-llele =A==l e =A==l R i R i e ==

TS ST DT DO OO DO OO OO OO OO OO OO0 O0OO0 OO ooINOoT
OIS ST D DO DO DO DO DO DO DO OO0 —O OO OO O oIno|v
NS C O OO OO OO OO DO OO0 OO0 O0C 00O CooIo0C
=) [ ===l ===l - - === = == e = = = = = Ll E=1 K]
NI ST O DO DO DO DO DO DO DO DO DO OO0 OOO = ONnoO|n
Lol ===l le el - - e e e el e i e == e ==l e )

(=] I=j ==l el =A==l el e el === el i e =l - 2 = ==l i - - i =1 5 k= k)
NS —m O OO OO OO OO DO OO OO0 OO0 —OQoITIoNn
NS —m O OO OO DD OO DO —O O

bl | E=2R ==l === el e lelle e - =l ==l i el e e = i = 2 =2 =R R i

| === == e e e ===l = e i e i e i e e ==l e e R

IS ST D ODC O OO OO OO OO OO OO OO 0O oo o000 CocCo

RO ST O D O DO DO DO DO DO DO OO DO OO OO —~0O O In|o|0
TS S D OO OO OO OO OO OO OO OO OO OO0 OO ooNIOon
bl | B2 =2 =R =Rl Rl = - R R 2 =2 =i R = R = R R R = I = B = —=a = o] E=1 Ko\]
L | E=di=li= el el i e - == e e el e = e e == = = = e ] Kool K= ke

auuadijrd uoipidiy.0po4>)
asuarynf uoipidiy.101o4)
0 0 winupopoq uoip1diy.01o47
€C ST Il 8T vl € 91 1 C ¥C Ol LT €1 6T SI I I [4
TLL odd AON LO0 dds DNV nr NAf AVIA AdV AVIA d44 NV
S10T

(penunuo)) -7 xipuaddy



45

Wood-boring beetles captured by ethanol-baited traps in a lower montane forest in northern Thailand
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Appendix 8. (Continued)
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Appendix 9. (Continued)
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Appendix 10. (Continued)
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damaged but identificat
These may be a species of the same genus in this list.

SUBTOTAL (Scolytinae)
TOTAL

men was

Cyclorhipidion aff. punctatopilosum
Cyclorhipidion nr punctilicolle

Cyclorhipidion sp.
Hadrodemius sp. (damage)*' **

Microperus alpha
Xyleborinus subgranulatus

Xyleborus sp. (damage)*

Hadrodemius pseudocomans
Xylosandrus compactus

Xylosandrus crassiusculus
Xylosandrus discolor
Xylosandrus subsimilis

Cyclorhipidion pilipenne
Xylosandrus eupatorii

Cyclorhipidion fukiense
Diuncus corpulentus
Diuncus haberkorni
Eccoptopterus limbus
Euwallacea fornicatus
Euwallacea velatus
Hadrodemius comans
Microperus nudibrevis
Microperus perparvus
Planiculus bicolor
Steptocranus fragilis
Truncaudum agnatum
Xyleborinus andrewesi

Diuncus justus
: Spec
*k.

Appendix 10. (Continued)
Cyclorhipidion bodoanum

damage
*.
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Chrestus testudo
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Appendix 12. (Continued)

2016

TTL

OCT NOV DEC

SEP
14 28

FEB MAR APR MAY JUN JUL AUG
11

JAN

23

1226

25 22 20 3 17 31

13 27

16 30

2

17

Cryphalus sp. 1

Cryphalus sp. 2

Cryphalus sp. 3

Cryphalus sp. 4

0 288

2

41

8 30 39 57

11

Hypocryphalus mangiferae

Hypothenemus artocarpi

Hypothenemus birmanus

Hypothenemus eruditus
Hypothenemus sp.

Scolytogenes sp. 1

Scolytogenes sp. 2
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Scolytogenes sp. 3

Coccotrypes advena

Coccotrypes carpophagus

12

occotrypes cyperi

C

Coccotrypes graniceps
Coccotrypes longior

Coccotrypes papuanus

Coccotrypes rugicollis

Coccotrypes vulgaris
Coccotrypes sp.

10

Dryocoetiops moestus

Pseudoxylechinus umbonatus

Lsimail

Sueus n

Scolytoplatypus brahma

Scolytoplatypus mikado

27

Scolytoplatypus minimus

10

Scolytoplatypus pubescens
Scolytoplatypus raja
Ambrosiophilus sp.

Anisandrus apicalis
Anisandrus hirtus

Arixyleborus lannaensis

Beaverium dihingensis
Cnestus bicornioides

Crestus ate

17

Frimus

Chrestus nitidipennis

Cnestus testudo
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7
0
0
0
0
0
0
0
0
0
0
0
0
0
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0
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0
0
0
0
0
0
0
0
0
0
0
0
6
0
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9
0
0
0
0
0
0
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0
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
1
0
2

NOV

OCT
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SEP
14 28
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
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0
0
0
0
0
0
0
0
0
0
0
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2
0
2

3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
0
4

JUL
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
7
0
8

2016
22

JUN
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
8
0

10

1 25
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
301
0
0
15 29

23 32

MAY

APR
7
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0

48 20

67 29

MAR
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0
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0
0
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0
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0
0
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0
0
0
0
0
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0
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0
0
0
0

47 70
0
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FEB

17 97 41
0
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in this list.

to the genus level was possible.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
13
0
18
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JAN
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
10
0
14

damaged but identificat
These may be a species of the same genus

SUBTOTAL (Scolytinae)
TOTAL

1men was

Cyclorhipidion aff. punctatopilosum
Cyclorhipidion nr punctilicolle

Cyclorhipidion sp.
Hadrodemius sp. (damage)*' **

Microperus alpha
Xvleborinus subgranulatus
Xyleborus sp. (damage)*

Xylosandrus compactus
Xvlosandrus crassiusculus
Xvlosandrus eupatorii
Xylosandrus subsimilis

Hadrodemius pseudocomans
Xvlosandrus discolor

Cyclorhipidion fukiense
Cyclorhipidion pilipenne
Microperus perparvus
Steptocranus fragilis
Truncaudum agnatum
Xvleborinus andrewesi

Microperus nudibrevis
Planiculus bicolor

Euwallacea fornicatus
Euwallacea velatus

Diuncus corpulentus
Hadrodemius comans

Diuncus haberkorni
Diuncus justus
Eccoptopterus limbus
: Spec
sk,

Appendix 12. (Continued)
Cyclorhipidion bodoanum

damage
*.

Misc. Inform. Univ. of Tokyo For., 62, 15-59 (2020)



