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Abstract

China-fir (Cunninghamia lanceolata) is an economically important conifer which is mainly used as construction lumber.
Scolytids are key forestry pests and some species are also listed as quarantine pests. In 2002, they were the most likely cause for the
dying of China-fir trees in central Taiwan. Scolytids are attracted by the volatile chemicals released from trees or wood. Thus in this
study we used 12-unit Lindgren multiple funnel traps baited with a-pinene and 95% ethanol to investigate the scolytid species in
the China-fir plantation. The trapping took place from June 2004 to May 2005 in the Nei-Mou-Pu Tract of the NTU Experimental
Forest. A total of 25 traps were set, and the results showed that 40,366 scolytids belonging to 72 species, 30 genera, and 9 tribes
were collected. These 72 scolytid species included 2 endemic species, 44 recorded species, 5 near species and 21 possibly new
species (9 species had only one specimen each) in Taiwan. The number of Hypothenemus eruditus (Westwood), Xyleborus affinis
(Eichhoff), Phloeosinus pertuberculatus (Eggers), Xylosandrus mancus (Blandford) and Scolytoplatypus pubescens (Hagedorn)
amounted to 37, 24.4, 7.8, 7.6 and 6.4%, respectively. They were the top five species of attracted scolytids in the collection. Three
1.5-meter lengths of dead wood were collected in each lot, and each wood was cut into 3 pieces to breed and collect the insects in
these woods. This experiment was repeated three times for comparison with the scolytids in the traps. P. pertuberculatus was the
third most plentiful species trapped, but it was the most abundant species (46.2% of all scolytid beetles) found in the 9 pieces of
wood of the experiment. This investigation provides the fundamental data on scolytids in Taiwan, and how to protect against
scolytids in China-fir plantations in the future.
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Table 1. The data of the experimental areas"

Plot number Major tree Forest Area Tree age Altitude Trap Number

species tract (ha.) (yr) (m) (order)

70-3 Cunninghamia konishii 22 4.0 23 700 3(1-3)
64-7 Cu. lanceolata 23 4.0 29 968 3 (4-6)
65-7  Cu. konishii 23 10.0 28 896 7(7-13)
69-5  Cu. lanceolata 24 17.2 24 1320 12 (14-25)

D Work records of Nei-Mou-Pu Tract.
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Fig. 1. Genera: Ambrosiodmus, Arixyleborus, Coccotrypes, Coptodryas, and Cosmoderes. 1: dorsal view; 2: lateral
view. A1-A2. Ambrosiodmus lewisi (Blandford); B1-B2. Ambrosiodmus rubricollis (Eichhoff); C1-C2.
Ambrosiodmus subnepotulus (Eggers); D1-D2. Ambrosiodmus nr. subnepotulus (Eggers); E1-E2.
Ambrosiodmus sp. TW1; F1-F2. Ambrosiodmus sp. TW2; G1-G2. Arixyleborus rugosipes (Hopkins); H1-H2.
Coccotrypes carpophagus (Hornung); 11-12. Coccotrypes cyperi (Beeson); J1-J2. Coccotrypes nr. cyperi
(Beeson); K1-K2. Coccotrypes longior (Eggers); L1-L2. Coccotrypes papuanus (Eggers); M1-M2. Coccotrypes
vulgaris (Eggers); N1-N2. Coccotrypes sp. TW1; O1-O2. Coptodryas kirishimanus (Murayama); P1-P2.
Coptodryas nr. myristicae (Eggers) sp. TW1; Q1-Q2. Coptodryas nr. myristicae (Eggers) sp. TW2; R1-R2.
Cosmoderes sp. TW1; S1-S2. Cosmoderes sp. TW2.
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— Coriacephilus [& ~Cnestus [& »Cryphalus [& Cyclorhipidion [& »Cyrtogenius J& + Dryocoetiops [& *Eccoptopterus
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Fig. 2. Genera: Coriacephilus, Cnestus, Cryphalus, Cyclorhipidion, Cyrtogenius, Dryocoetiops, Eccoptopterus,
Eidophelus, Euwallacea, Hadrodemius, Hyledius, and Hylesinus. 1: dorsal view; 2: lateral view. A1-A2.
Coriacephilus nr. coriaceus sp. TW1 (Eichhoff); B1-B2. Cnestus murayamai (Schedl); C1-C2. Cnestus
nitidipennis (Schedl); D1-D2. Cryphalus sp. TW1; E1-E2. Cryphalus sp. TW4; F1-F2. Cyclorhipidion sp. TW1;
G1-G2. Cyrtogenius sp. TW1, H1-H2. Dryocoetiops coffeae (Eggers); 11-12. Dryocoetiops kepongi (Schedl);
J1-J2. Eccoptopterus spinosus (Olivier); K1-K2. Eidophelus imitans (Eichhoff); L1-L2. Euwallacea destruens
(Blandford); M1-M2. Euwallacea interjectus (Blandford); N1-N2. Euwallacea piceus (Motschulsky); 01-02.
Euwallacea sp. TW1; P1-P2. Hadrodemius comans (Sampson); Q1-Q2. Hyledius sp. TW1; R1-R2. Hylesinus
sp. TW1.
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= Hypothenemus [& -~ Indocryphalus & -+ Phloeosinopsioides [& - Phloeosinus & » Polygraphus & »
Pseudohyorrhynchus [& » Scolytogenes @K Scolytoplatypus [& o
Fig. 3. Genera: Hypothenemus, Indocryphalus, Phloeosinopsioides, Phloeosinus, Polygraphus, Pseudohyorrhynchus,
Scolytogenes, and Scolytoplatypus. 1: dorsal view; 2: lateral view. A1-A2. Hypothenemus birmanus
(Eichhoff); B1-B2. Hypothenemus eruditus (Westwood); C1-C2. Hypothenemus seriatus (Eichhoff); D1-D2.
Hypothenemus taihokuensis (Schedl); E1-E2. Hypothenemus sp.TW4; F1-F2. Indocryphalus pubipennis
(Blandford); G1-G2. Phloeosinopsioides formosanus (Schedl); H1-H2. Phloeosinus pertuberculatus (Eggers);
11-12. Phloeosinus sp. TW1; J1-J2. Polygraphus sp. TW1; K1-K2. Pseudohyorrhynchus wadai (Murayama);
L1-L2. Scolytogenes sp. TW1; M1-M2. Scolytogenes sp. TW2; N1-N2. Scolytogenes sp. TW3; 01-02.
Scolytogenes sp. TW4; P1-P2. Scolytogenes sp. TW5; Q1-Q4. Scolytoplatypus pubescens (Hagedorn) (Q-1,
2, male, Q-3, 4, female); R1-R4. Scolytoplatypus raja (Blandford) (R-1, 2, male, R-3, 4, female).
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Sphaerotrypes [&  Sueus & ~ Xyleborinus [& » Xyleborus B Xylosandrus & -

Fig. 4. Genera: Sphaerotrypes, Sueus, Xyleborinus, Xyleborus, and Xylosandrus. 1: dorsal view; 2: lateral view.
A1-A2. Sphaerotrypes pila (Blandford); B1-B2. Sueus niisimai (Eggers); C1-C2. Xyleborinus andrewesi
(Blandford); D1-D2. Xyleborinus artestriatusi (Eichhoff); E1-E2. Xyleborinus saxesenii (Ratzeburg); F1-F2.
Xyleborus affinis (Eichhoff); G1-G2. Xyleborus corpulentus (Eggers); H1-H2. Xyleborus cuneiformis (Schedl);
11-12. Xyleborus haberkorni (Eggers); J1-J2. Xyleborus hirtus (Hagedorn); K1-K2. Xyleborus sp. TW1; L1-L2.
Xylosandrus brevis (Eichhoff); M1-M2. Xylosandrus compactus (Eichhoff); N1-N2. Xylosandrus crassiusculus
(Motschulsky); 01-02. Xylosandrus discolor (Blandford); P1-P2. Xylosandrus germanus (Blandford); Q1-Q2.
Xylosandrus mancus (Blandford).
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Table 2. Frequency and number of the nine tribes of scolytids that were collected in the traps between June
2004 and May 2005

Tribe Genus Species® MF PF ArF Individuals
Cryphalini Coriacephilus nr. coriaceus sp. TW1 2 1 1 2
Cosmoderes sp. TW2 2 5 2 7
sp. TW1 2 3 2 3
Cryphalus sp. TW4 2 17 4 89
sp. TW1 10 17 4 50
Eidophelus imitans 6 12 3 19
Hypothenemus eruditus’ 10 25 4 14939
sp.TW4 8 25 4 280
seriatus 8 24 4 263
taihokuensis® 9 17 4 78
birmanus’ 1 2 2 2
Scolytogenes sp. TW3 10 24 4 822
sp. TW2 12 22 4 401
sp. TW4 3 20 4 91
sp. TW1 6 19 4 46
sp. TW5 2 2 2 10
Diamerini Sphaerotrypes pila’ 1 1 1 1
Dryocoetini Coccotrypes longior 5 17 5 28
carpophagus’ 7 13 3 23
papuanus* 7 10 3 1
cyperi’ 1 1 1 1
nr. cyperi 1 1 1 1
vulgaris’ 1 1 1 1
sp. TW1 1 1 1 1
Cyrtogenius sp. TW1 1 1 1 1
Dryocoetiops coffeae” 1 24 4 215
kepongi " 1 1 1 1
Hylesinini Hylesinus sp. TW1 1 1 1 1
Hyorrhynchini Pseudohyorrhynchus — wadai” 1 1 1 1
Sueus niisimai’ 4 5 3 5
Phloeosinini Hyledius sp. TW1 1 1 1 1
Phloeosinopsioides formosanus’ 3 3 2 31
Phloeosinus pertuberculatus* 10 25 4 3154
sp. TW1 1 1 1 1
Polygraphus sp. TW1 10 25 4 300
Scolytoplatypodini  Scolytoplatypus pubescens” 12 25 4 2598
raja’ 2 5 2 6
Xyleborini Ambrosiodmus nr. subnepotulus 5 6 2 12
sp. TW1 2 7 1 8
rubricollis” 4 3 3 4
subnepotulus” 2 1 1 2
lewisi * 1 1 1 1
sp. TW2 1 1 1 1
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Table 2. (continued)

Tribe Genus Species® MF PF ArF Individuals
Xyleborini Arixyleborus rugosipes 2 3 2 3
Cnestus murayamai” 1 16 4 257
nitidipennis” 8 14 4 72
Coptodryas kirishimanus” 8 25 4 645
nr. myristicae sp. TW1 2 6 3 10
nr. myristicae sp. TW2 2 2 2 2
Cyclorhipidion sp. TW1 1 1 1 1
Eccoptopterus spinosus’ 9 22 4 426
Euwallacea interjectus” 9 18 4 58
piceus” 4 8 3 10
destruens’ 3 3 1 3
sp. TW1 1 1 1 1
Hadrodemius comans’ 8 14 4 31
Xyleborinus saxesenii 12 25 4 810
andrewesi " 10 16 3 71
artestriatus’ 2 1 1 2
Xyleborus affinis” 12 25 4 9836
cuneiformis’ 1 3 2 6
hirtus” 3 5 1 5
corpulentus’ 2 3 1 4
haberkorni” 2 4 3 4
sp. TW1 1 1 1 1
Xylosandrus mancus” 1 25 4 3059
crassiusculus’ 12 25 4 1336
germanus* 11 25 4 133
brevis’ 7 17 4 46
discolor 7 4 2 20
compactus* 1 1 1 1
Xyloterini Indocryphalus pubipennis’ 1 1 1 1
Total numbers 30 72 40366

MF: Taxa presence frequency in 12 months. PF: Taxa presence frequency in 25 plots. ArF: Taxa presence

frequency in 4 areas.

# nr. = near. * Taiwan recorded. # of endemic species of Taiwan (Wood and Bright, 1992).
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Table 3. Individuals sum, percentages, and accumulative total percentages of the 5 dominant scolytids

Percentages of Cumulative

. . Sum of o e
Tribe Genus Species e individuals percentage
individuals
(%) (%)

Cryphalini Hypothenemus eruditus 14939 37.0 37.0
Xyleborini Xyleborus affinis 9836 24.4 61.4
Phloeosinini Phloeosinus pertuberculatus 3154 7.81 69.2
Xyleborini Xylosandrus mancus 3059 7.58 76.8
Scolytoplatypodini  Scolytoplatypus pubescens 2598 6.44 83.2
Total numbers 33586
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Table 4. Scolytids collected in traps with a total number less than 20 during the period June 2004 to May 2005

Tribe Genus Species Plot L
70-3 4-7 65-7 69-5  Individuals
Cryphalini Coriacephilus nr. coriaceus sp. TW1 2 0 0 0 2
Cosmoderes sp. TW1 0 0 1 2 3
sp. TW2 3 0 0 4 7
Eidophelus imitans 0 1 6 6 13
Hypothenemus birmanus 0 1 1 0 2
Scolytogenes sp. TW5 1 0 9 0 10
Diamerini Sphaerotrypes pila 1 0 1 2 4
Dryocoetini Coccotrypes cyperi 1 0 0 0 1
nr. cyperi 1 0 0 0 1
papuanus 1 0 1 9 11
vulgaris 0 0 0 1 1
sp. TW1 1 0 0 0 1
Cyrtogenius sp. TW1 0 0 1 0 1
Dryocoetiops kepongi 0 1 0 0 1
Hylesinini Hylesinus sp. TW1 0 0 1 0 1
Hyorrhynchini Pseudohyorrhynchus — wadai 0 1 0 1 2
Hyorrhynchini Sueus niisimai 0 1 2 2 5
Phloeosinini Hyledius sp. TW1 0 0 1 0 1
Phloeosinus sp. TW1 0 0 1 0 1
Scolytoplatypodini  Scolytoplatypus raja 0 0 1 5 6
Xyleborini Ambrosiodmus lewisi 0 0 0 1 1
rubricollis 0 2 1 1 4
subnepotulus 0 0 2 0 2
nr. subnepotulus 0 1 0 1 12
Xyleborini Ambrosiodmus sp. TW1 0 0 0 8 8
sp. TW2 0 0 0 1 1
Arixyleborus rugosipes 1 0 0 2 3
Coptodryas nr. myristicae sp. TW1 1 0 1 8 10
nr. myristicae sp. TW2 1 0 0 1 2
Cyclorhipidion sp. TW1 0 0 0 1 1
Euwallacea destruens 1 0 9 0 10
piceus 2 0 1 7 10
sp. TW1 0 0 0 1 1
Xyleborinus artestriatus 0 0 0 2 2
Xyleborus corpulentus 0 0 0 4 4
cuneiformis 2 0 0 4 6
haberkorni 1 0 1 2 4
hirtus 0 0 0 5 5
sp. TW1 0 0 0 1 1
Xylosandrus compactus 0 0 0 1 1
discolor 15 0 0 5 20
Xyloterini Indocryphalus pubipennis 0 1 0 0 1
Total numbers 24 42 183
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Table 5. The beetles that were collected from the breeding wood

Family Plot Total
70-3 4-7 65-7 69-5 individuals
Curculionidae Curculioninae 1 0 0 4 5
Xyleborus affinis 1 0 0 0 1
Phloeosinus pertuberculatus 24 0 0 0 24
Carabidae 4 4 0 2 10
Cerambycidae 3 0 2 0 5
Euceridae 0 0 2 1 3
Tenebrionidae 2 0 1 0 3
Anthicidae 0 0 0 1 1

RN AWEEE 26 &/\Ea=hd Beaver and Liu (2010) HUEREHIIAREE/ B2 HicikE
Table 6. Twenty-six scolytid species of this study had been recorded as new records in Beaver and Liu (2010)

Tribe Genus Species*
Cryphalini Eidophelus imitans
Hypothenemus birmanus
eruditus
seriatus
Dryocoetini Coccotrypes cyperi
longior
papuanus
vulgaris
Dryocoetiops kepongi
Hyorrhynchini Pseudohyorrhynchus wadai
Sueus niisimai
Scolytoplatypodini Scolytoplatypus pubescens
raja
Xyleborini Ambrosiodmus subnepotulus
Arixyleborus rugosipes
Cnestus nitidipennis
Coptodryas kirishimanus
Euwallacea destruens
Hadrodemius comans
Xyleborinus andrewesi
artestriatus
Xyleborus affinis
corpulentus
cuneiformis
hirtus
Xylosandrus discolor
Total numbers 16 26
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Scolytid Species (Coleoptera: Curculionidae: Scolytinae) in
China-fir (Cunninghamia lanceolata) in the Nei-Mou-Pu Tract of
the NTU Experimental Forest

Ching-Shan Lin" % and Wen-Jer Wu® 3+

! Tsau-Hu Elementary School, Dali City, Taichung County 41263, Taiwan
% Department of Entomology, National Taiwan University, Taipei City 10673, Taiwan
# Research Center for Plant Medicine, National Taiwan University, Taipei City 10617, Taiwan

ABSTRACT

China-fir (Cunninghamia lanceolata) is an economically important conifer
which is mainly used as construction lumber. Scolytids are key forestry pests
and some species are also listed as quarantine pests. In 2002, they were the
most likely cause for the dying of China-fir trees in central Taiwan. Scolytids
are attracted by the volatile chemicals released from trees or wood. Thus in
this study we used 12-unit Lindgren multiple funnel traps baited with a-pinene
and 95% ethanol to investigate the scolytid species in the China-fir plantation.
The trapping took place from June 2004 to May 2005 in the Nei-Mou-Pu Tract
of the NTU Experimental Forest. A total of 25 traps were set, and the results
showed that 40,366 scolytids belonging to 72 species, 30 genera, and 9 tribes
were collected. These 72 scolytid species included 2 endemic species, 44
recorded species, 5 near species and 21 possibly new species (9 species had only
one specimen each) in Taiwan. The number of Hypothenemus eruditus
(Westwood), Xyleborus affinis (Eichhoff), Phloeosinus pertuberculatus (Eggers),
Xylosandrus mancus (Blandford) and Scolytoplatypus pubescens (Hagedorn)
amounted to 37, 24.4, 7.8, 7.6 and 6.4%, respectively. They were the top five
species of attracted scolytids in the collection. Three 1.5-meter lengths of dead
wood were collected in each lot, and each wood was cut into 3 pieces to breed
and collect the insects in these woods. This experiment was repeated three
times for comparison with the scolytids in the traps. P. pertuberculatus was the
third most plentiful species trapped, but it was the most abundant species
(46.2% of all scolytid beetles) found in the 9 pieces of wood of the experiment.
This investigation provides the fundamental data on scolytids in Taiwan, and
how to protect against scolytids in China-fir plantations in the future.

Key words: Scolytinae, China-fir, Lindgren multiple funnel traps, NTU
Experimental Forest, lures
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