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Monitoring longicorn beetles in different forest types using collision
traps baited with chemical attractants

SAYAMA Katsuhiko"” ", MAKIHARA Hiroshi®, INOUE Takenari®’
and OKOCHI Isamu”

Abstract

To examine the relationship between forest environment and longicorn beetle species, which are useful
as biological indicators of forest conditions, we investigated assemblages of longicorn beetles in different
forest types. This study was conducted at 8 or 9 sites in two research areas, Kitaibaraki and Mt. Tsukuba,
in Ibaraki Prefecture of central Japan using collision traps baited with chemical attractants. About 30-40%
of the known species were collected from each area using a pair of white and yellow traps per site over a
year. The numbers of species and individuals were higher in white traps than in yellow traps in both areas.
Percentages of the number of species belonging to the subfamily Lepturinae in all trap catches tended to
be higher than those of known Lepturinae species in all known longicorn beetle species. The number of
longicorn beetle species in the Kitaibaraki area increased with forest age following cutting and was highest
in an old secondary forest, as previously shown in Malaise trap catches. The number of species that depend
on natural forests was lower in the Mt. Tsukuba area, suggesting that the habitat conditions of this area
may not be suitable for these longicorn beetles because of the fragmented and dry condition of the forests.
Thus the collision traps with attractants provide a cheap and easy method for monitoring the biodiversity of
longicorn beetles in forests.

Key words : insect biodiversity, monitoring, attractant trap, longicorn beetles, secondary forests, natural
forests, Ogawa Forest Reserve
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Kitaibaraki area

Table 1. & E D]

Description of each study site.
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Site  Altitude Type and (age) of forest Dominant plant species Type of environment that border the site
SE5 630 bk (54F) AFT, BT /F FAFOH SP/Y7N
Secondary forest (5 yr.) Quercus crispula, Aralia elata, Rubus spp. Natural forest
SC7 580  2Ubk (7 1F) J), arg, X5 /¢ Nt
Secondary forest (7 yr.) Castanea crenata, Q. serrata, Q. crispula Secondary forest and paddy field
SD46 650  XHk (46 ) aF5, AT, IXF ERZYN
Secondary forest (46 yr.) Q. serrata, Acer spp., Swida controversa  Natural forest
SB49 620 UK (49 1) CTH ATTHE. rYvE TR AFN TR
Secondary forest (49 yr.) Carpinus spp., Acer spp., Zelkova serrata Secondary forest and plantation of
Japanese cedar
SA72 730 AR (72 4F) aF I TR AT AFNTHE
Secondary forest (72 yr.) Quercus spp., Carpinus spp., Acer spp. Plantation of Japanese cedar
OAI22 640 HAM 1224F) aFs, TFh ARXTF /0N
Natural forest (>122 yr.) Q. serrata, Fagus crenata, F. japonica Secondary forest
OBI122 620 HA (>1224F) aFI. TFhAXT S .7/ ¢\
Natural forest (>122 yr.) Q. serrata, F. crenata, F. japonica Secondary forest
PA59 720 AF ALK (59 &) AF TRk
Old plantation of Japanese Cryptomeria japonica Secondary forest
cedar (59 yr.)
(B) 3 LisE

Mt. Tsukuba area

ARAH e (m) AR AT GhRil)

B9 2 hEiE

Wi 2 Bl

Site  Altitude Type and (age) of forest Dominant plant species Type of environment that border the site
AS30 560 bk (30 4F) e N b N AV - v/ FNTH
Secondary forest (30 yr.) Carpinus spp., Q. serrata, Plantation of Japanese cypress
Rhododendron spp.
MS32 470 bk (32 4F) TR, AT v/ NTH
Secondary forest (32 yr.) Carpinus spp., Acer spp. Plantation of Japanese cypress
AS41 500 bk (41 4F) aFI. UTH VY UM AFANTH
Secondary forest (41 yr.) Q. serrata, Carpinus spp., Plantation of Japanese cedar
Rhododendron spp.
TS41 410 bk (41 4F) aFI. vTH AF - B/ FANTH, TH UM
Secondary forest (41 yr.) Q. serrata, Carpinus spp. Plantation of Japanese ceder and cypress,
Japanese red pine
TS56 720 UK (56 4F) aF50 IXFI. VTH SP/7N
Secondary forest (56 yr.) 0. serrata, Q. crispula, Carpinus spp. Natural forest
TS82 580 XK (82 4F) arI, YT B 7Yk
Secondary forest (82 yr.) Q. serrata, Carpinus spp., Abies firma Japanese red pine
KO 500 HZAMK CRED TAHY, T, HZTH AF NI
Natural forest (unknown) Q. acuta, F. crenata, Acer spp. Plantation of Japanese cedar
WO 500 B CRED T THEL TAAY b/ F N
Natural forest (unknown) F. crenata, Carpinus spp., Q. acuta Plantation of Japanese cypress
KP 450 T ARk CRED TARY, YOI, aFT A v FANLH

Japanese red pine (unknown)  Pinus densiflora, Prunus spp., Q. serrata__ Cliff, Plantation of Japanese cypress

— 2R &, BTy TOEERPIRIC 2B T
JF. TIRFy IR A0 30 m/ OTF )L )L
—)V (95%) ZEEANE (Fig. Do Fr¥ v TOROE
BRIIHMOKETEIDERZVDT, 7IVa—)VidFv v
DREMDT EFD ST FIHFRETE S, ThHBDHES]
A&, ZNZTIED TS FYIE & RIEARD & OHFFYIE D
TR TH B, Ty T FEBOFMIEH /N VICidk 1.5 1
PSR (RIEZHGFTEAD 10 ml, BXOBER (Y
VeV 5g %A,

P T WAL 4 HaI~ 10 A FAICFTV, 2 ER
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Collision trap baited with chemical attractants.

Fig. 1.
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AR, “IOUMIRERL, BAMRIKEREOW I NDICHRD
S, EHIKHBER. BBICK Y. LEBER. SHAW
B, BXUHEBEOWITNDICHD 7717z (Appendix
1,2),
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2003 ; ARG EEFT) . HBILBRIE 94 FE (mF - Kbk,
20005 KBk 55, 2000; A& &) 2B E Uiz,
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VRN 198 (49%) Tib o7 (Fig. 2)o 7
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EANFAIFYDOIFEMNE LM TH > 7% (Appendix
Do Py 7othliERELE. BRosPERICE
< (Wilcoxon DFFSJNEMFIME , P = 0.017, N = 8),
AR E Ao EREICZ D > 7 (Wilcoxon D
TS AHEMRIME , P = 0.017, N = 8), R TIZHk
il & BICREEUI I U, BRI 72 SR8 U 7e bk
(SA72) TIREZLE>Tze TL T, ZRMICHIT Bk
eI F) LU ORICIE. HMEHNICE Bk
WIEOMENH BNz (1 =0.894, P = 0.029,N = 5),
UL U, RO & 2R EIRBORICIZVWTh
LEEAMHBEEAS NG o7z (log (1/D) Tld v =—
0.105,P=0.80, J Tl t=—0.200,P =0.62, T
EN=35), XM TE "FAIFVHERBIUE X
NF A IFVIEOHEL G XM (SA72) Twmb %
{IxoTze UL, WENE M & ORICHERGMHBEE
HoNizhote ONFAIFVERTIE ¢ = 0600, P
=0.14, EXANFAIFVUETIE © = 0.800, P = 0.05,
WINE N =5), HIARMKITR IS H#~ & 0
(SB49, SA72). H#HM (0A122, OB122), TE*NZN
1 ~3 M%7 (Table 3A), AF AT Hk (PASY)
TOHEREE EE X (SA72) IZRNTED ST,

1998 ISP LIBLD 9 FA57 T, 37 H 2,770 fil k72 ffi
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Table 2. HREMTHE L2 T v T@HIAIFY LY O, @A XU EE
Number of longicorn beetle species and individuals collected by white and yellow
collision traps and indices of species diversity at each study site.

(A) JER b *
Kitaibaraki area

FEEL flal A% FEZBRIESEEL

No. of species No. of individuals Indices of species
g Hfe wf W gf Eme &Et diversity
Site White Yellow Both ~ White Yellow Total log (1/D) J'
SES 8 5 9 51 20 71 0.792 0.850
SC7 7 4 9 23 29 52 0.166 0.371
SD46 12 10 16 92 40 132 0.597 0.652
SB49 13 11 16 88 27 115 0.597 0.645
SA72 16 14 20 231 102 333 0.561 0.607
OA122 14 7 16 96 15 111 0.747 0.741
OB122 11 7 14 56 17 73 0.652 0.673
PAS9 14 14 18 294 153 447 0.258 0.416
SRR At 31 24 39 931 403 1,334
All sites
(B) 3 115 **

Mt. Tsukuba area

TEEYL flal A% [EE2E i

No. of species No. of individuals Indices of species
A AT i Hta i Wit Hta wita AsF diversity
Site White Yellow Both White Yellow Total log (1/D) J!
AS30 20 14 22 200 48 248 0.677 0.681
MS32 12 10 16 56 22 78 0.812 0.779
AS41 8 4 10 13 8 21 0.804 0.853
TS41 18 10 19 624 328 952 0.187 0.301
TS56 15 11 18 134 57 191 0.615 0.652
TS82 15 14 19 410 163 573 0.357 0.465
KO 9 6 12 15 6 21 1.176 0.939
WO 13 8 17 415 221 636 0.051 0.125
KP 12 4 15 46 4 50 0.871 0.840
S 32 31 37 1913 857 2,770
All sites

* 1997 FICHIMEANR > V)L zEEG Kl L LT )
Investigation was conducted using benzyl accetate in 1997.
#1998 EICHEE A )V T = =)Lz ks [l L Ui
Investigation was conducted using methyl Phenylacetate in 1998.

FU, VEJSREVHEAIF) ZHICEERL, T
NEEEDT-BEHIE 94 FED 39.4% i L7z T &idix
. WRBIEHETE 7 MAIFVHEBDN 17 (46%)
TwbZh-olz (Fig.2)o M NS AIFY, 4
NEANFAIFY, TRICANFAIFY, TV
AINFHIFYD4HMNELEFETH > 7z (Appendix
2o L, T FIAIFVIRDVTIE, #HE
HI TR S5 DENKE L, 9 A 4 %5 (AS30,
MS32, AS41, KO) TldaelfiEsnNizholcs FI v
T ORI RERER L. AR ek TRIZIER S (3
32 f, EM31f) ThHhoth, HEOEDOAFNEREIC
Z o7z (Wilcoxon DFF S NEMAIME , P = 0.0076,
N=9), ZL THEMKEE RO ANERICEZ NS
7z (Wilcoxon OFFSAIANFIMGE , P = 0.0077, N = 9),
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TS BT BAREG & A 2D LR ORI I
BN (1 =—0071,P =084, N =6), DO
i L EZAREREROMICE HFREAMHBEALNED S T
(log (1/D) Tl 1 =— 0414, P =024, 7 CTld 1 = —
0.276, P = 0.44, WTNE N = 6), NFTHIFVHRE
KU AN A IFYFEOREE KD i & DRI
. WIheaESHBRASN A>Tz ONFAHIF
DERICIE T =— 0356, P =032, EANFHIFY
BTET=0178,P=0.62, WINEL N=6), HAMK
IRAFRE i~ s bk (TS41, TS56, TS82) TZMN
ZN 1 i U7z (Table 3B),

NF A2 F VR OBARERE. ALK T 40 fE
(GBEANTAIFVEIE )., HFFLBLTIE 13
(A3 &ikxofze bTw 7 THIME L MBI
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BT 7 ) R OFERED 56 5 G, i
LR ORI NT A1 2+ D MR O BEAIREE &
BoEEED L BBEAND > eh (Fig. 2), JEK
W T D AFEAEMRILE N7z (Fisher O IERERESRIR
E , ARG P = 0.033, 3L P = 0.19), BE
D EAMARFERLE, LRI T 39 M, B LB T
Z 8 ML xo7z (Table 3), BEHID HIAMAKTE R L
ORI H 5 E G2l THE Lz LT A, ]
Bl THEICEA > 7 (Fisher D IEfEfERMIE , P =
0.0002, Table 3),

£ %

A5 25 ~ Ty T ORIERHE & R o Lk

JEIHIK DFR A X 1997 FICFHETIFI & U TR >
DI ERWTITO, SRR X 1998 FICFE5 H
ELUTHEBAF IV T 2 =)V W TIT - foo miiIc B
JR#EMSROLESAZRT E D HB b Ty S TH
LU TRBCO BB NIy TR e 2ol b
(Table 2). 2) +F v 7 THifE L7ciaREBUC N T 13+
U HiRL O FERE O B G BEOMREBIC /N
A2 F VR OB LD 5HE XD & @O
bofeck (Fig. 2). 3) BHEMIEFH L TH-C
& TH3 (Appendix 1,2),

HE NIy TXOEHAG NSy T THIE L RS

JtFREhiE  Kitaibaraki area

k5w 7395 (TS=39 spp.)

XHRFCER138%8 (LS=138 spp.)

FUFILBE Mt Tsukuba area
k5w J373& (TS=37 spp.)

=

fARENZ <. FoEZEX Ty TonNFHIF VU dER
OB E NI 5028680 & &< RDEmM
MH 2T &iX. Maeto et al. (2002) TERENTVD
HAEMFAES R ZEH Ulzat s Sy TiE. GHEMENT A
SFVLVEZBFEIITEL L ZRBLTWV5,

e, Wi e & NS NIk IR N RE L
Tholeh, AfEAF, e /F, TAHAVEEDEH
TERIMR DT A, BRTERI AR SO V8 B L BER M © & 280l M
SNTWVDE GEHB, 1992, KD, 1992 ; fE)H 5,
1994 ; Shibata et al., 1996 ; #H - 5, 1997), k7t
7T H 2D O HUEIA S ORI TR AN T
ATV, OIS ZFEEE O LB A F DAL DR
RzBrd 2 (FEE, 1985; MEIE S, 1986), AfDKE
WL OIEFR A AN TEI S D LB, T LT
Il (WY NV BIUOREBEAF IV T 2 =)V) ITxL
T FAEIENTAERTH S (Ikeda et al.,, 1993) &5
AbNs,

—Ji. HERE LTI, D LRt TiE. NF A
SFYVHEROHERBORENT A IFV IR OEG
Ko s @M, T T, NFAIF VRO
HWHEBHOBGHT M A IFVHERNOEE XD &K,
o7 & (Fig. 2). 2) dbIIHIIEK T IE Rk D ki &

LICHIEREBDEML., & M TREZ LG 7
W RPEILER T Z OfEmE A SN oz & (Table

___

_

XHRELER94FE (LS=94 spp.)

0 20

40 60 80 100

BE (B AERDBNE (%)

Percentage of species belonging to each family and subfamily

BARYHIFYLTFE Disteniidae
B/NFTAHIX)ER Lepturinae
BorASXYHER Lamiinae

B/axX)Ahsx®ER Prioninae
By anzhIx)#ER Necydalinae

moahzx1)&EFR Spondylinae
OAXxYER Cerambycinae

Fig. 2. b5 v THMEEREs K OSCHRCERER O TR (BD BIRSEGE &

Family and subfamily composition of the number of species collected by collision traps (TS)

and those recorded on literatures(LS).

BRSBTS 55 4 %3 5, 2005]
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Table 3. FAEHICHE T B4 IFV) LV OERREB X UTRBHIC X 2 2 1 7Rl

Number of longicorn beetle species classified by their habitat and host plants.

(A) JbZdishik

Kitaibaraki area
- e S/\¢ 7 EE/N T =
A LR Secoﬁﬂ%ﬁﬁf %pecies* Natﬁf&ﬁg{f‘éﬁ%cies* o
Site Grassland species A B C A B C Total
SE5 0 4 5 0 0 0 0 9
SC7 0 3 6 0 0 0 0 9
SD46 0 6 10 0 0 0 0 16
SB49 0 6 9 0 1 0 0 16
SAT2 0 4 13 0 0 3 0 20
OA122 1 3 10 0 0 2 0 16
OBI122 0 2 10 0 0 2 0 14
PA59 0 5 12 1 0 0 0 18
o f=Ril 1 14 18 1 1 4 0 39
All sites
SCHRACERAE ** 1 58 35 5 30 9 0 138
Species recorded on
literatures**
(B) Fupl15L

Mt. Tsukuba area
o TN = oK -
A ERLUSE Secorﬁa@y@%ﬁf %pecies* Natl%‘;i\ﬁgf s%ecies* o
Site Grassland species A B C A B C Total
AS30 0 10 9 3 0 0 0 22
MS32 0 6 7 3 0 0 0 16
AS41 0 4 5 1 0 0 0 10
TS41 0 7 9 2 1 0 0 19
TS56 0 4 11 2 1 0 0 18
TS82 0 7 9 2 1 0 0 19
KO 0 5 6 1 0 0 0 12
WO 0 10 7 0 0 0 0 17
KP 0 7 6 2 0 0 0 15
LA 0 20 12 4 1 0 0 37
All sites
SCHRACERAE ** 2 57 19 8 7 0 1 94

Species recorded on
literatures™***

* o AURTERSE ) B: BHATE ; C: $IIER R

A: Broadleaf feeder; B: Broadleaf and conifer feeder; C: Conifer feeder.

sk

EEF - KBk (2000) 5 KRETS (2001) 5 A - HE 1 (2003) 5 AR 12X B

Based on Takano & Ohmomo (2000); Makihara et al. (2001); Sayama & Inoue (2003); this study.

I - RBE (2000) 5 RBE - A (2000) 5 AREIC K D

Based on Takano & Ohmomo (2000); Ohmomo & Ishijima (2000); this study.

2) THs,

A AL ERR STy TEHOERETE. N
FAIFVRMOHERBEOHENT FAIF U
BXotmowoehrfiticsntnsd QM- 5K,
1997 ; Sakakibara et al., 1998 ; & i, 1998 ; Maeto et al.,
2002), O XD HHEBHIEBHIGICH T 5HER,
FHUEFEGFNOENCERT 2 2105 K0 s, mHugic
BIFZHIFVLVHOBNVZKML TS EEZDL
N5, FWILBIC B BN 4 25V diR o BEREEUX
13 F CREAIRSFE RIS D 5 EIA1E 13.8% TH 2 DITH
LT, ZbAIFVIHROZNIEZSSET85%THS
(Fig. 2)o NF ATV RO BRYD D E VI T
. NFAIFVEREOET FAIF) R OREL]
ANE LR BN D 5, W NOHK T E BEAIFEIC

|Bulletin of FFPRI, Vol.4, No.3, 2005

H®OLHERT7 bAIFVHERSRLEWT ENS, Y
AR D 7 S F Y LU KM E B B 7edlicid, BES
(1989) MWMEHiT A LS, 7T M AIFVIEHOMZ %
<HLITBHRAMORE Ty TONHANBENE LNE
W,

JEIRIR I I D Wy iies — DR (KR 1% 5 ~ 7 ) Tl HfiIE
RN Ie o Te iy, P LTI Shis R T DR E
ZITDEh o oo FPILIBLO “IMICE N T, Milme &
BAIHIERE DM A D NIEh > Te DX, Khiks — Kk
TOMERER, I T RO & & B I
IR 2R LieNT 7 S FVEERCE ANF A IFY
J&) DR DI ol T ENFEREEZEZ SN S,
AR ALTERIFVLIM

eI D [ 28k (OA122, OB122) *RHEILIBLD
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FAM (KO) TOMEZHENEGVE VI FERNMEEN
e, TS DR EMZ MO —HZERL TWVBIC
TEY. EDX S RHEZHIE L DM E SRR
THIELELHEETH D, BB TIE, Hi~ i —
JHk (SB49, SA72) *° HIAH (OA122, OB122) TH
SAMARAFRED R S e — 77, FIILBE T, 3R
JEIHIC AT IE S % Hefi ~ @i Kbk (TS41, TS56, TS82)
THRMKERED MR S NH, ikl B (KO)
NF DD "Rk (AS30, MS32, AS41), Z L CT&
E LD HZEMK (WO) TR E Nah -7 (Table 3),
B2 » T SRR Ie R s & O & BRI
FROBEMENE WS HERDMEFSN TS (Table 3),
FHIFNCRFEINENAZNFAIF U, T LT, Kl
YN TEP T ET 2D T, oMk ERE LT 5
E ANT 2 F VU (Pidonia J&) 1Z. JbIhkiis{o —
TMT DA & & B ICHBOBEINERNA SN, il
TR (SAT72) TiEZLGEoT, EANTAHIFY
Filii & & Z N T NORHED T X THMRE SN
ML AEZIHI O 8 fic o L, F LI TR 3 TH
o7 (Appendix 1,2), ThbHDT &, FFELHOH
SR T AAEHZ AL IRFRSONE > ToMRIKER
BIAFT 20 IFY LVICE>THE LWIREETIE A
BV DODHBT exRBLT N5,

W - S (1997) &, AF AN TR IV T H HLE
LOMYB L CEAKENEBRMKEI D2V L2 lE
LTHEH, KFES (1992) &b /F AN LHITEHBWTIH
FRGAERZ1G TV S, JERBtIC BT, AF ALK
(PA59) T DOHEMEREEM, Hiin —X# (SD46, SB49)
D HAM (OA122, OB122) X O & £ h 5 7z (Table
2M), ZORKEE LT, TOXAF ALK (PAS9) ICid
RIRIRICAR A LTS ILEERDNRAE L TR DL AP E 0k
THENTWzZ &, B TFOZEMMNAIFY LY DB
FHEE e LTRSS TV R ENEZI SN D, A
L5 (2004) &, AFMHANO FEREEREEN I I F
VLY DOERISHEL TS ATREEZER LTV A, T
DX 7 H—BRNME LT 2 ANTHICBIT2HIFY 4L
URZOMOFHFDOEF T ONTIE, 5B SICH
T BREND B,

A5 H7E b F v T o1k

A - AR (1999) (bt oD [F] U A ith (6 #477)
KHBWT, YL=XFTv T (M55470 6 1) ZHWw
TOFDOAIFY LV ZHELTWEN, XL—X b
Ty TREMTHY, RBEICIFZDLOTRAREE SN
%o —Ji. SEHEHU#EG 1E2E Ty 7 (koY

D 2EMHIE I L—RA T T (Y4720 6 FAEH)
IR RN D7 < (SE5 & OB122 ZFR< 6
Mo T36f), SL—Xb+Ty ISTlEeALHKETE
Bl M I AIFVREEZHEGEIILTLE
5T &, NFAIFY RO RHICEES T %
DT, TNENDIRNHITIE AR X A TR OEDHIC
W EWRETHD, L L. SEIOFER T -
R (1999) & [RIBRIC, HliIEREEUE bR DMk & &
BICE L RD LV HEULEANED SNz, Lieh
> T, N CRERE=2V 71k LT, &9z
FZw TR TEHARETCH B LEZ BN S,

CNETICFBOFELEZEX STy T2 L
BERSHTITDN TR (BRES, 1989 KfED,
1992 ; Shibata et al., 1996 ; ¥ - 58k, 1997 ; Sakakibara
etal, 1998 ; &5, 1998 ; Maeto et al., 2002). KiET %
Ny TOERE. £ LU TEHELIRIOREG EM—Eh
TWRVODT, HEMRZIRT 2 ENTERY, 5
BTN Ty TOFBREREZMGFT L TN T ENEE
ns,

WNHEEEHROEFRERTLZRKE L TR\
Simon Lawson %1 (Queensland Forestry Research Institute) .
AIFV LTOHELREICDOWT TERWZTEWE
A=K U ST RIS 732 5 CITHEALE
SRR T Lo TRV iemTEFRicksilLEHR L E
3,

5 SCHk

REARFERR « A IERL - AHHER (B (1999) AHRAKIC
B BHAEEYOMREE M — L2 HRMEOMREIC
M) C—, HAMEREZ, 255p.

Ikeda, T., Ohya, E., Makihara, H., Nakashima, T., Saitoh, A.,
Tate, K. and Kojima, K. (1993) Olfactory responses of
Anaglyptus subfasciatus Pic and Demonax transilis Bates
(Coleoptera: Cerambycidae) to flower scents, J. Jpn. For.
Soc., 75, 108-112.

i sE I « e —3E (2002) MO Z R DTz D
fEROMER, LVREE, 53,204-220.

B RLS - BEEE (1994) MREEE LA il B ek 3 -
g AN & 2 Bdigrsgik, ARG L, (281),18-23.

EHFBERER « (WY - BT - IR (1992) &
TERIAKIC B 5 WA S 1R (MDD — R R IR AR
HiiZ XA Fh—, H#GEE, 103, 539-540.
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