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Diversity and Abundance of Bark Beetles (Coleoptera, Curculionidae:
Scolytinae and Platypodinae) in Deadwoods of

Quercus serrata and Carpinus laxiflora
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ABSTRACT: This study was conducted to elucidate the patterns of occurrence of bark beetles on deadwoods of Quercus serrata Fisher and
Carpinus laxiflora Blume which are expected to increase due to climate change. The survey was carried out at the LTER site in Gwangneung
forest in Gyeonggi Province in 2007-2008. Bark beetles were collected using emergence traps and attraction traps (funnel trap and window
trap). A total of 408 beetles belonging to 12 species in two subfamilies were collected. Platypus koryoensis (Murayama) was the most abundant
species. P. koryoensis and Xylosandrus germanus (Blandford) occurred mainly in deadwoods of Q. serrata. All other species, except two rare
species, occurred commonly in deadwood of both tree species. Species richness and abundance of bark beetles were higher in the attraction traps
than in the emergence traps, and higher in Q. serrata than in C. laxiflora. These indexes were higher in classes I-1I or I-I1I than in classes ITI-IV
or IV of deadwood. Bark beetle communities differed according to years and showed a little difference between tree species.
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LR w2 Coleoptera) Hl0] T Curculionidae)
of &dh= LHEoltk(Seolytinae) 2} 7 1L7E0 l(Platypodinae)
£ A8k, HAA] oF 7,200F0] ZE5hH(Ueda et al,
2009) FHLof A= 1580] e 4] 9)ch(Pack ef al., 2010). LHE-
S A B0 wet 715=2] 714 T AA S 7l sk 4]
LHiE(bark beetles, U520 T2 F) it Lol M2 &
a1, 71 Edof| A hHE ZA]olaH(ambrosia fungi)-2 v F5}e] A
Al5l= oFE Z Aol S (ambrosia beetles, UEEola}o] wk
2 TIPSl BE ) 0 7 F142517| 2 ZHel(Choo et
al., 1988; Edmonds et al., 2000; Lieutier et al., 2004; Ito and
Kajimura, 2009; Masuya and Yamaoka, 2009). <=3 LR
epm], 2, 5, 2k A9, 98 52 vlelstel 1% )
ofoll o Alolgls WIS ek Fol 71 gt
(Lieutier et al., 2004; Ueda et al., 2009). BHH, &FE Z Aol
T dE Aokt Hioll & 4= QIAINL FAYwto] 7hslish= 7
FA1E0) M 27} ¥l 0 m(Ueda et al., 2009) THAF 2 2F300
oJFo] & A ltMasuya and Yamaoka, 2009). U523+
= 227 U, A, ARl A U R 7kl o8l oF
SR U & oheFeh e agdof] SfsfiA ofsfi i UrE A1 &
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attack)3h= 739 ITHEdmonds et al., 2000; Lieutier ef al.,
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ZpAjof A HarE|ar Qiek Zueke] 75 British Columbia 4] &2
Dendroctonus ponderosae2] TR 0 2 2007 A 714 2F 79 1
A’ 9] A Z AU Pinus contorta Dougl.)7} 290
201513714 2] 0F75% 2] 2AZ 21FE7} TS 2 A0
2 A Brown et al., 2010). Y& ZHL Platypus
quercivorus7} 1980 th o] ofli= =3Hel 2| Sof| Aut 2y
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78715 A A1 2 olu Aol Al 22 WA E o] A, A7, 7
9, A5 9 F5 A oA w2 g7 I = ar Qlei(Hong er
al., 2006; Choi et al., 2008; Kim et al., 2010).
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Fig. 1. Photographs of the three traps for collection of bark
beetles. (a) emergence trap, (b) window trap, (c) funnel trap, and
(d) emergence trap and window trap around deadwood.
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o] Jde] o] 8511 9JtH(Yi and Moldenke, 2008; Kwon et al.,
2010). 21HEE FH|E o]-85to] A 2]1Fe] Serensen
distance S 75}l O] 5 085101 o] A NMSEA]2 A AI5H
o 3t 0] A BEewe] DA QYE F
(singleton species)> NMS EXo| A A 2|5t THYi, 2007;
Halaj et al., 2008). NMS= PC-ORD (ver. 5.17)2 o] &}o] 2=
3P THMcCune and Mefford, 1999).

2 it

2 ol7e) A} LHRE-S 2013} 125 408 714 7F A ) oAk
(Table 1,2). A= Z ¥ H 2007H =0 105 151 711A], 2008
ko= 95 25770417 AR H o, FF e At vl
St 5 -ex=2008 A o] T =) A3 R =2 v e 2
W S-SFERHOl| A= 8F 10370A17F QY = AL, A= §<1
HASE AT A HA=FEAY 27| ER, ofst H1E
W(Attraction trap) O 2 T ) o A= 125 305 7] A) 7} R = ]
FRAIEHNA FFF e FH 7 Eth Fod=e] 45l
T ARIE}0| 2,642 SSIEM 2. 11 H} =94t AEEHE H)
W3 H 2007 A =0l AE-EqE 0] 105 8971417 AR =
o] 7% 637047} A E FIEHET o] A=A,
2008 r=ofl= 27| Ef]o] 9% 21670 A 7F A = AR TE -
SIEE 45 4117 Ak 1=l St
FEDE, FRE 0 £Ov(Fig. 2), SO Hol7h gt

(Table 3). +FHE Z3HFO A= 128 272 7] A, A o7}
9% 13670417 A= oL, SR Aojuit ) S35
Lo} FHRETF w0k, FFREOA = FY3k Aol 7t LpEf
U] etAIRh’ =6.22, df =1, P> 0.05), FHEE folat Aol
7} UK =23.31,df =1, P<0.001). LT EFH g FZ0 T
£ 1-35F0] B 45| Woton], FREL 125H0] &
L, 3~45o] Wkt FFREA= gk 2o 7t §l3lA|
T =085, df=3, P>0.05), FR ol A= Rl 2ol 7k 9l
THx* = 60.57, df =3, P < 0.001).

YPHE FE 5 FSUUEE0] 1247077F A= (A
A=) 30%) 71 WOkl The-0 & TR E(Scolytoplatypus
tycon Blandford)©] 108 7)A|(26%), 01U Ambrosiodmus
lewisi (Blandford))©| 597} A|(14%)7} A= =d] o] 350]
AR HA 2] 70%E A4 ek VT ES +EHE EHUS
SIEH T fRIEH) O AW E SHFAFS B A Fig. 33t o]
471550 &2 JFEE- Sk 4= Qlt). @ BV (Xylosandrus germanus
(Blandford)) 3} 57152 A g QA E0] A4 =
BB 2o A QY=L o] F F& ALF YA] &
(singleton species+=A| ))& F F-ofl i A = o] Aofit
Frof|gk A A= F-2 LA gttt

ZAPIH, A%, 55, e wol WS S =t 55
Lol w|A|= F3FE 4G Ak Table 39} Atk S-3HEFY
(2007~2008'd) &] A}=of| A FF-H= 9] 75 ol whet -2
ghato|7byit EdURO = T8, AU E3E02 5%

Table 1. Species richness (number of species) and abundance (number of individuals) of bark beetles collected in emergence traps in
Quercus serrata and Carpinus laxiflora. Roman numerals indicate decay class (I-1V)

Emergence trap

Quercus serrata

Carpinus laxiflora

e 2007 2008 Sub- 2007 2008 S ot
total total
I nm m 1 I il v I o o v I oI 1 v

Platypodidae

Platypus koryoensis (Murayama) 27 21 50 50
Scolytidae

Ambrosiodmus lewisi (Blandford) 17 2 1 20 1 1 2 22
Euwallacea validus (Eichhoff) 1 1 1 4 1 1 5
Xyleborus atratus Eichhoff 3 2 5 2 1 1 9 14
Xyleborus defensus Blandford 1 1 1
Xyleborus sp. 2 1 1 1
Xylosandrus crasiussculus (Motschulsky) 2 4 2 8 8
Xylosandrus germanus (Blandford) 1 1 2 2
Species richness 5 4 2 2 3 1 7 1 2 2 1 1 3 8
Abundance 48 8 2 3 25 2 86 1 6 3 1 1 12 103
Species diversity (H') 1.42 1.75 1.00 0.92 0.76 0.92 1.86 0.65 0.92 0.54 2.11
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Table 2. Species richness (number of species) and abundance (number of individuals) of bark beetles collected in attraction traps (window
trap and funnel trap) in Quercus serrataand Carpinus laxiflora. Roman numerals indicate decay class (I-1V)

Window trap (2007)

Funnel trap (2008)

Species Quercus serrata Carpinus laxiflora Sub- Quercus serrata Carpinus laxiflora  gyp- Total
I m 1Iv I o 1m v total g I m  1v I I I [v total
Platypodidae
Platypus koryoensis (Murayama) 1 3 4 2 67 1 70 74
Treptoplatypus severini (Blandford) 1 1 1
Scolytidae
Ambrosiodmus lewisi (Blandford) 6 5 14 4 29 1 1 3 3 8 37
Euwallacea validus (Eichhoff) 1 1 2 2 1 5 6
Scolytoplatypus tycon Blandford 14 37 14 5 5 16 5 12 108 108
Scolytus claviser Blandford 1 1 2
Xyleborus atratus Eichhoff 2 2 4 2 4 1 1 5 4 21 23
Xyleborus defensus Blandford 3 3 1 1 4
Xyleborus sp. 1 1 4 1 3 9 1 1 10
Xyleborus sp. 2 1 1 1 1 2
Xylosandrus crasiussculus (Motschulsky) 3 16 1 3 5 28 28
Xylosandrus germanus (Blandford) 10 1 11 11
Species richness 3 2 3 5 4 2 3 10 7 4 4 2 4 2 2 4 9 12
Abundance 5 11 6 28 10 17 12 89 25 107 21 6 10 19 10 18 216 305
Species diversity (H') 1.37 044 125 1.73 1.69 0.67 1.55 247 2.03 1.12 138 065 1.69 0.63 1.00 1.34 1.80 2.64
Trap Trap Tree Decay class
12 12 ¢ 12 r 12 r
% 10} — ! 10 0 F[1 -
=
f 8 I g | L I
5 6 6 | 6 F 6
ERR 1} 1t 4
c% 2 r P 2+ 2}
0 L . 0 s s 0 . !0 . L L J
W E F E Qs CL I o m I1v
100 250 ¢ 300 200
¥ 200 | 250 T =5 | —
E 60 F 150 00T
-E 40 F 100 eeT T
= 100 f
< 20t so s0 | 00 |_|
W E F E QS CL I oI I IV

Fig. 2. Differences in species richness and abundance of bark beetles between collection traps, species of deadwood, and decay class.
Traps, W: Window trap, F: Funnel trap, and E: Emergence trap. Species of deadwood, QS: Quercus serrata, and CL: Carpinus laxiflora, Roman
numerals indicate decay class of deadwood (I-IV).
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Table 3. Results of log-linear frequency analysis of contingency tables (method, year, tree, and decay class) based on species richness and
abundance of bark beetles

Speci ich Abund:
Condition Variable daf 5 pecics Tonfes 5 uncance
X P X P
Emergence Year (Y) 1 0.12 0.732 4.00 0.046
Tree (T) 1 433 0.037 62.32 0.000
Decay class (D) 3 4.46 0.216 119.84 0.000
Y x T 1 4.41 0.036 13.04 0.000
Y x D 3 0.17 0.982 0.33 0.954
T x D 3 0.52 0.914 7.58 0.056
2007 Method (M) 1 1.46 0.227 4.61 0.032
Tree (T) 1 0.82 0.365 1.42 0.234
Decay class (D) 3 4.63 0.201 58.98 0.000
M x T 1 9.31 0.002 88.39 0.000
M x D 3 0.08 0.994 25.85 0.000
T xD 3 0.72 0.869 17.68 0.001
2008 Method (M) 1 6.02 0.014 125.91 0.000
Tree (T) 1 0.51 0.475 57.35 0.000
Decay class (D) 3 3.75 0.290 99.05 0.000
M x T 1 0.25 0.617 0.08 0.777
M x D 3 0.94 0.816 53.99 0.000
T x D 3 1.23 0.745 30.60 0.000
GroupI
s Xvlosandrus germanus 100 Platypus koryoensis
~
5 10
50
O '_| L L L J 0 L L L
QS-E QS-A CL-E CL-A QS-E QS-A CL-E CL-A
Group II
5 Euwallacea validus a0 Ambrosiodmus lewisi 15 Xvleborus atratus
2 4
g 10
= 20
£ 2 5
2 N.0 ]
O L 1 L J O L J O L L 'l J
QS-E QS-A CL-E CL-A QS$-E QS-A CL-E CL-A QS-E QS-A CL-E CL-A
Group IIT
. Xvleborus sp. 2 5 Xvleborus defensus 30 Xvilosandrus crasiussculus
=3
=
24 4
= 5 3 40
5 > 2 10
=1 1 M
O |_| 1 |_| 1 1 |_| J O |_| L |_| L L J O L |_| L 'l J
QS-E QS-A CL-E CL-A QS-E QS-A CL-E CL-A QS-E QS-A CL-E CL-A
Group IV
Scolytoplatvpus tvcon Xvleborus sp. 1
= 100 5
:
=
§ 50 5
E; |_| 1
O 1 1 L J O L 1 L J
QS-E QS-A CL-E CL-A QS-E QS-A CL-E CL-A

Fig. 3. Abundance of ten bark beetle species collected by emergence trap and attraction traps (window traps and funnel traps). Four groups
were classified based on occurrence pattern. Species of deadwood, CL: Carpinus laxiflora, QS: Quercus serrata. Traps, E: Emergence trap, A:
Attraction traps (Window trap and funnel trap). Two singleton species ( Treptoplatypus severiniand Scolytus claviser) were not included.
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Fig. 4. NMS ordination of bark beetle communities collected by emergence trap, window trap, and funnel trap. QS represents deadwood
of Quercus serrataand CL represents deadwood of Carpinus laxiflora. Numerals in emergence trap indicate the year of survey and Roman

numerals indicate the decay class of deadwood.
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