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Survey of beetles in pine wilt-infested forests with double-faced screen traps
Kazuyoshi Futar®, Noritoshi MAgHARA™, Kaku Tsupa™* and Natsumi KANzAKT
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Beetle communities were comparatively studied in Kamigamo Experimental Station of Kyoto University and in
Mt.Tanakami, Shiga prefecture. Double-faced Screen traps developed to examine the population of Japanese Pine
Sawyer, Monochamus alternatus served for the survey of beetle community. Taking the situation of pine wilt in
Kamigamo and Tanakami into consideration, population of M. alternatus was rather high. The traps adopted here
were useful in estimating the direction where beetles come from, and in evaluation of the effects of attractant used

for the trap on the beetles' diversity, which trapped.
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Annual loss of Japanese red pine trees by pine wilt in
Kamigamo Experimental Station.

BAL, BREOLEDOHBENIZOEDL ST, BT
7 A VIEIMLAE LTAEKL T2 KL RITIXIE
FERORRIZ D 5. ZOMICERERIE ST A~
BRI 2 hA%Z EED (K1), ZORBRIICHRS
TVWHREELNEREY Y EBEICHER2HEEEL L6
LT&7 (WE51993).

* RERKF R MsBRE R
** JSLAT B N SRR A SRR
IR FASE T AT —

HFRRMATZERE ROEBEEER

* Division of Environmental Science and Technology, Graduate School of Agriculture, Kyoto University

** Forestry and Forest Products Research Center
** Gifu Academy of Forest Science and Culture



CTYMN OBESTITREEMZ A 1997 Fh
S 1998 FIIFT, FERABMIC BV TRREA
FETHLIVI/RTIASHIFVOERBEEORLES
FER L7z, BRI, TOWMRIC X AmEEAKRICENE
S THETERL CE-UEILHIE, HAEFHIZBY
TRHBRARUE L CER SN TEZIZD 2 hb o THEN
BRTLEROEHANEE L Z 2 oM. ZOWE, B
FALEE 2 FhE L T e WELEBHK G 0 S o R~y
RYSHIF) ORUAADTEEDSKE WIZFDOFERE
AL > Thw, BAKRG»r6D<Y /=55
HIFX) ORPAADTEEELBRIET H720121F, Z0
BHOREFOZHSMITHI EWEDLERICR S
LEZ 7.

REMOFEHEICE KL ROV Y, —R—E)8
HHIEFHMOENTWA., LiL, #0b oL bHEARK
REME, FOHENNRET L RUBEEOTEHEMIC
BELTCWBIETHAE. =Y /FIH3IFY OMEK
BHEDOZOIZEINTTETVEL LICL2BAEFD
A3 %) i L\ o 72 (Shibata 1986) HEE XN T
WEY, COHEPBHATE2DII/NERICBEEINS.
HBHVIE, REANOEFHEAZIZET L TCWEREHE b
v AL 7 MEICKDRAET S HEGEL 1976 a, b) b
WEEXNTVBED, HEERTE L OB 2R RICEET
HILIEEEETHL. 2T, MEICEETELHEE
LCHESIHZA VLT TENRIHVLNTE
2. LdL, FFIFZEELLNT y TICHESN<
VIRTITHAIFYBEDHAPOREK LD D% B
SMTHES LI EBIINTTEL 7. —T, R
HMHOBHLEHENRE LISy THEELT, A7)
— Yoy TE EHEFS v TE) LW H0NHS.
Zhid, EWLIR, HLrwiEEEZERIcobL, TOWR
RHIRAPORRIHERLET LAEIARZDOTIC
MRATONT-HFBRICHEL, 2OHEHNLENVID
DTHbH., KFETIZCDRAZY = T v FITAHLFE
wMAZ, A7V = IHRLMEINLREPA S —
YOELLOMIIEE L EHLIPICTESL X HIIH
BULA, 29FhA2 8Ly, BELLZBHRSRZ) —
YOELLENSREL D EDHEEWSICTSHS
EOSTREIC B, F72, TOLTy TRMBRYE, B
LIAEDERER L EICHET LI EICEY, FFyTD
WRNZ LA B R 2 HAOR CREMA B LY,
NOMARICBIIAEMOBE 2 2HA L2352
N REE RS .

WY, TODXHICY YT IHIFYOREEEF
DRFEFRDORED 72D R ERE LD, WHESH
LRERBMIETY /¥ I HIFYOATIEIRL, FHE

FOR. RES, KYOTO 74 2002

(BH) WZBR->TH 100 MEEICHZ, RFEEHSH
HEMOELBBRAIZL AN THALZLEVHELMP L >
7o, MERNGEYY /T TAIFVOARGLTREE
ERETAZEIZEY, My TOMBEITOREMD
LR, SN REMICHETIRING 2 6 HBE T
42 EXTEICRD, 22T, ARETEI~YY /<
I h IFVERBOFHWER L T, WHEIh
HlEAHERIZOWTZORE/HELZ BT LIRE T 5.
T2, COFRBELFTLCEBINAEEBRETHE
WIZBILRABORAEOHRIZOVWTHRED D
M, ML 4B, HELTIZILERELOKR, 7
O YRR LTEY, LERAB CRENRE L
TWATHTIRE DB R E Z 2 7.
FHERAEHOH LW E S v ORI NS - Tk E
BEABHOBE D 2 5BMORMRe, X80T A
FTREEL oWz wizPni, &5z, AR T
D VRN L BHERROT— 5 RIERM L TV
PPz F72, COTBEOLDICHWZFHFIFIELS
Trazfth R E L CEERV W 0T
HhH WKL TRHFOELRLTBE 2.

2. AEBOBE

2. 1. L&A

1997 fEICIFFEREBRIOE 1 ~ 3 ML L 22, 23MID
BEELRBIRCOREIZAEFT 78 (Nos. 1~4, 6,
8, 9), THISKIEIZ 2% (Nos. 10, 11) OEFH9
HOMS v FEFELL. B, 1998 FIZiZEEH 920
F5 v 7 (Nos. 1~9) ZHi4 & [F URBRIBVOMREIC
REL, 22T, by TOFFRRENSEREL:
Wik, AELEBL 24E0MTRALESZR
LREBHAICHIG L TWa, & Ty i3tk

F1 FEERBMTIONEEICREBELA Ty TOEE L&
[APRAL:iEr i

The height of traps settled at Kamigamo Experimental Station

in 1998, and the tree species on which the traps were settled.
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Experimental sites where screen traps were settled and surrounding flora.
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Encircled numbers and small solid circles represent the trap number and surviving Japanese red pine trees, respectively.
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Population changes in Japanese pine sawyer, Monochamus
alternatus trapped in Kamigamo Experimental Station. Closed
and open columns represent the number of Japanese pine
sawyer captured at a side of the trap screen, which face to
forest, and that trapped at the other side of the screen, which
face to open area, respectively.
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Population changes in Japanese pine sawyer, M. alternatus
trapped in Mt. Tanakami, Shiga prefecture. Closed and open
columns represent the number of Japanese pine sawyer
obtained at a side of the trap screen, which face to forest, and
that trapped at the other side of the screen, which face to open
area, respectively.
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Table 2 Primary beetle species captured in Kamigamo Experimental Station and in Mt. Tanakami, Shiga prefecture.
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(Spondylis buprestoides L.) (S. buprestoides L.)
#¥40AXOM 4L 878  *4Qa*%sq4P 961
(Cryphalus fulvus NIJIMA ) (C. fulvus NIBIMA )
IR FTNFT LTV 753 oYU ¥SIhyaAD ALY 822
(Protaetia brevitarsis LEWIS) (S. nakanei IGA)
oYY ShyvaAvAY 202 VSRR spp. * 461
(Stigmatius nakanei IGA) ( Shirahoshizo spp.)
IVIFTLFOA4YDAY 129 EXFHEETLAZHY 154
(Stenoscelis gracilitarsis (Acanthocinus griseus FABRICIUS
WALLASTON) subsp. orientalis OHBAYASHI
=P e 67 YORYINT LT 60
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FHAHEST haAvE 61 RUTOEY/ DAY 46
(Aulonothroscus longulus CANDEZE) (Euryommatus mariae ROGER)
IV/RYISHhEIHY 56 RY/RISINhZHY a6
(Monochamus alternatus HOPE) (Monochamus alternatus HOPE)
3 KUK spp* 52 FELGT T AL
( Shirahoshizo spp.) (Circopes suturalis REITTER) 32
Fr4OarvE 39 INTEVEEY 23

(Haterumelater bicarinatus CANDEZE)

(Arhopalus coreanus SHARP )
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Table 3 Number of species and total beetle population,

and diversity indices evaluated for beetle species
captured in Kamigamo Experimental Station, in 1997.

i WEEE  SREEEK
: ME Ml 20 76 4.55
A R 18 52 5.97
» HE B 18 49 7.89
HAN Ml 15 35 4.21
3 HE A 12 29 4.56
AN Al 16 55 2.60
4 HE M 25 147 3.49
N 12 70 3.24
. HE B 9 64 3.90
AN 29 117 0.90
8 HE O 21 131 4.11
A O 16 193 1.67
o HiE A 19 85 2.97
w12 74 2.14
10 HWE B 18 98 6.39
HHN B/ 16 82 4.24
11 ME M/ 10 47 4.14

A M 9 62 3.01
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Table 4 Diversity indices evaluated for beetle species
captured in Kamigamo Experimental Station, in 1998.

E RERE  SREEK

Plot No. # ™) (8)
. HiE |l 23 113 6.26
M |l 32 262 2.81

’ MiE |l 16 49 10.31
HA Rl 20 58 12.72

3 MHE B 12 19 13.15
AN M 19 35 20.52

4 ME B 40 652 1.97
N M 29 259 2.80

5 MiE M 36 227 5.17
HA R a0 532 452

6 HiE Ml 34 362 3.10
HA | 40 668 1.95

. HE B 14 118 3.31
AN A 29 292 3.25

8 ME M| 32 418 3.52
M | 38 461 3.60

9 ME M 30 366 2.10
ANl 27 488 1.62
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BETLIEEVVPREVDNLTH S, HIZITESENK
En AL 3EARRERBEICEDLEEE, #FIHZ
B L2 T v FI2OWTIEPlot 1, 2, 3, 4TEFNE
166.0%, 69.9%, 86.2%, 82.0% &KX RfHIZ% 7.
HoT, TOEICTHFIHNTHLTIEDTF SN THEER
K L7-FEIZ oW T ZF DM FAEPEDTE & I IX B L THL
DS LERH DL L,

IR OB E 2 TIZE Loooh (1932) (&L
BT 584 OFOEEE L, FOEAREEERIE RS
B RZBEZF OB HEO R CHET B IEFOMIC T
HOSWREI LIS —E0BAE S L L %
RWEL7z, &1 (1993) 32 oEZFEBEL, #7]
b T v TR L 72 2 LM H R O B o T % 3
ATWS. WEilE FEEABR TO8F ICHiE S N
RUBEIIOWTL ARORIT 2 EL, ToKEEN
61IRY. COMIE EERRAB CIELSEOF LA
6L FNAMOEORIZ, F-HELTIESEDOS
WA 8L FN U OHEOBICAERE SR SN 5.
DFD, TNOHESHEIFETIACHOEDT SRR
BT, MRS TO R ZFoMoR REEZED T
Uy POEEHELEZLONS.
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Table 5 Similarity indices evaluated for beetle guild captured at a side of the trap
screen, which face to forest, and that trapped at the other side of the screen,
which face to open area (Kamigamo Experimental Station, in 1998).

A
Plot No. N CLE 1] T0y BN
( BB )

E2 ST 22 17

1 37
#* 32 (0.46)
iE 16 10

2 26
B Of 20 (0.39)
s 12 5

3 26
B 19 (0.19)
wEfR 39 20

4 48
@ 29 (0.42)
i 37 25

5 54
H Al 42 (0.46)
HiEf) 33 21

6 51
O 39 (0.41)
#iEf 14 9

7 26
B 21 (0.35)
L2311t 32 29

8 48
O 38 (0.46)
) 30

9 17 41
® 28 (0.42)

*  FEEH (C C) =c¢/ (a+b+ce), TIZTa, biZFhFhoOROMEE, cldmX

D FEE

K2, ALINTORBRERICOVTEREAZ ) -V D
W, FEHOEEEL Vo EETREL-HFHBELED
FUEZRFTLAEREERTESICT-ELL. 974 L
'BEDHREEFBEL T, HEAXZ) - OMHTHE S
N7-HRBEOLBERBEOMIFENR 2 ETH L hho 2
BEWIIELS 2B EPHLLTHS., L, LR L
7o LIRS H OFE B OB T 75— FFT F F AT A
STy hCHBENo.3 VI v I T, X7 )=V
HOWE O BREAIENETH -2 & LR UE B
X%, 2%y, HERAZ ) — Y OWMBPNIHRET 5 FHEF
BIZEFARKECD DL L, FHOEBEEZOENE
HHEHETENDPHLEERLTWA. FEIHEEEL
Sy TEFENEEBLTWRVWHE NS v 7OMT
ORBREITay P11 L2 TREVWESRD, Ty

(Jaccard, 190212 & %)

b3 4TIREBHEEE -7, ZhIETOy M1
L2 TEHFIFNOFEICL ) ARFREHIIKE £
HHDIZ, 7Oy b3, 4ATREFOEZIZLEALRNT
LLEEENHLEEZONSL, DFY, TOEWVITT
y7REBEL-TE Y PEOKRGEREOENERBEL T
WHHDEEZLND.

4, 3. MEXZ—2 Ty TIZDONWT
RVIRYITHIF) OFEBRELRET A720ICIR
FTICHWSLNTEE R HEIFTIH 2 H 7 ERE
WEETHL., ZOHEE, BETHLD, BICRTE
72E VL O DMBERD DB, TD—DIX, FHFIH
BHOVLZD, ZOFSFNCHEII s RBERIZTE
ARHZFICHELTLE)IBINDGDLHTHS. TD7:
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Table 6 Number of species and total beetle population, and
diversity indices evaluated for beetle species captured in Mt.
Tanakami, Shiga prefecture, in 1997, and 1998 Kamigamo
Experimental Station, in 1997.

‘97 £
Plot ZEF  EH KBEGERN) SHEEN B
BY 19 142 5.05
! :: 3 14 24 11.50
£Y 20 106 555
2 ;| 5 6 15.00
Y 20 237 3.53
8 ::: 40 14 27 11.70
) ‘ EUV 287 467 3.05
4
:: 4 21 57 5.78
‘98 £K
Plot %ﬁlﬁu’ B REEEN)  SHERNE*
5Y 62 1136 5.05
! f: 1 24 40 20.53
o o " 42 792 512
2 'L 32 56 10.73
&Y 41 1221 296
3 ®mL 37 64 28.39
#Y 53 1490 359
4
®/L 43 125 9.94

B=NN-1)/Znn—1), = TnldEiFHOHEDOMMAE
(FEF1967L )

3.5

34 —o— M.k
—O0— LEMERERM

logl0 (A% 1)

o
Cl

1o 20 30 40 So 80 70 80 80 100 110
Mg fr
6 Flrgy rTHEBINATRERCBTZ2EHRED
T8 L 7 DREE DR O B FR

The relationship between the population of each beetle species
and its rank among the total species captured.

DTy TERE LB ORKEDBRAAEZ KL T
BWITBEMEAS R, RRAZ Y =V Ty FIZZORE
WO EDODBPSEZRBET D TH B, 7272, o)k
FIHENRLBENDOTE Ty THEMLER S RITN
EFETRE % 5 HIBOIERES B RAAOLIBIZREETH
5. SEORMETIEILY ‘UM OENMRERTHS
RYIIXTTHIFVIERER > T eDTHATH
FIRIZEE LA )=V sy TR A 727, R
BERRE~Y /IFIHAIFVICRELLELTY, &
FlEIZ IV 2REEICIE S ) — DOz 5. T,
BAOFIFNT T N TEIPICA 72 (R L) M
HEAIFVENRIZLTWLETHS. IV /TS5 H
SFVGPRBERCETEAERBALTES T
(KATSUYAMA et al 1989), —EMiE OB AESE) (&)
ERETE )RR - EWATRICRS. (€T, Bt
HRENTWBEFFIHZHNTHPMLE®ZD 7 ~10HH
DIV IIYSHIFVEFEONRINZ->TLED
W REMEASE V. —7J5, Shibata (1986) 2SRZE L=<
B2ALORYEL LECI 2HEEBEHEEIL OB EH
DYIIITITHIFIVERENILTNEDT, F5lH
RHCEIAEEORBERMETE S, 1275, TORER
EMTEBDII/MMEREERE LI2EBKICREINS
LIS HIEIND B.

COX)MESERE AL ETHSREBER LA
I)—Y NIy TEERRLTALE, FHlRIREEL
WG, BEA L) - OB TRHE L 2T RBELC
O RHEYD D CGELERKIMEY), ZOHFETHR
HHOBMWBEEEICOWTIEREFHE#RINTELZ L
LM/, o, FEHERELLDOLE)
THEVWHDRHHRTLIEICLD, FIFIOFEIZON
THEB R EITRETH - 7.

b LAEBREICKE LB (AP RITIE, REDOT T Y
PORHEBHEIBEFEIUZbOERSS. FOZ L
EWEIOLIOICESRHAVMEAZ Y — T v 7
BB TFEELDI S, OF 0, HICHES N H R
EDOREHRERE L Vo BRSNS, REFMIZL S
HEOBNEVOIF-LRERDMKTELDT, £h5
DEFHTOBRVELKT LI L0, RRRBICE
LTWwBELZ X DEBICESRALIENTRETH S,
DEDDRAELT, A7 Y=V b5y 7O CHE
EN-HEBEEO B ORI OWT '97 £ L£'98 4
DF—5 OMBEERARTAL., 22T, HELILTORE
BRI EERCHYELR LA, 9y THBETRHE
RIZEOFEL EORMIEERTEDL V., FREK
ABEHZ OV TCIIR BT EEM TR L TH 727D
DTy FIZONTRETHEBEERDLZ EICL. =D
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Table 7  Similarity indices evaluated for beetle guild captured at a side of the trap screen, which face to
forest, and that trapped at the other side of the screen, which face to open area (Mt. Tanakami, in 1997).

rSyTD
rovTD . 4082 31 FOBILBEY | 7Oy M
Plot No. Bk B % {358 FE . \
nE DES (SERES ) B (FBFEH) BEy
L {8 14 7
HY 0.368 19
e 12 (0.368) 8
1 24
L1y 7 2 (0.320)
®mL 14
- o (0.143)
5y 1L 13 6 20
) s 13 (0.300) 3 .
1L {8y 4 0 (0.136)
mL 5
S 1 (0.000)
5 Ly 13 7 )
Y 0.305 0
sHE 14 (0.305) 8 e
3
L8 5 3 (0.308)
i 3 14
s 12 (0.214)
= Wi 22 14 08
Y 0.500
4 &Y 20 (0. ) 14
35
L)y 13 6 (0.400)
"L 0.286 21
e 14 (0.286)

* B (CC) =c¢/ (@+b+c), T Ta, biIZNEFROXOEH, cidMX o ILEME

(Jaccard, 190212 & %)

ERRE M B Lt W
0.6 0.6
0.5 0.5
- Y . & ] /
B a0 ¥ L]
& 0.4 !g 0.4
] / £ ]
g( 0.3 S 0.3 >
e E ﬁ' ] /O/D
w 0.2 i - © 0.2_'/
& : 2 ]
- 0.1 0.1
07"" LI T LB LI T 0 Trrri|r rvrrryrrrr rrrTrYrT T
0 01 0.2 0.3 0.4 05 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
1997 FDMHEM 1997 FDHERK
f(x) = 8.074792E-1*x + 1.188643E-1 f(x) = 7.458081E-1*x + 1.320812E-1
R"2 =3.670169E-1 R"2=7.156726E-1

7 A7 V=Y Ty TOWMBTHE SN HBEEOHDBEOEER TOHM

Correlation between similarity indices evaluated for the data of '97 and that of '98.
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Table 8 Similarity indices evaluated for beetle guild captured at a side of the trap screen, which face to
forest, and that trapped at the other side of the screen, which face to open area (Mt. Tanakami, in 1998).
FEE | rsvT @ bIUTD | gname | gmmsam | 70w b
PlotNo. | "y | @a HE (T:;’;’i’f )| s | cuams) | swem
(R 45 23
w7 Wl 37 (0.39) 59 14 66
1
Pt 10 5 (0.21)
mL Wl 16 (0.24) 2
T REAR 31 16
, B w [ e | 39 | 4 i3
59
EHE | 17 5 (0.22)
RO Tow e (0.16) 3
prFiz:Jl:]| 24 20
B TTLm [ e | O | 2o
3 57
EHR | 22 o (0.39)
R T 24 (0-24) 37
£ B 35 25
48
1Ry 38 (0-52)
4 27 66
pr_Fiz- Ll 26 10 (0.41)
RO m | 20 | 22 | %

11

* JLERE=c/ (atb+c), TITa, bIETNENOXDFER, cidljX DIk

0 e
01 23 456 7 8 910

ERER (m2)

M8 xZVU—r1t5v 7o WkEE &RELBELO
B£R

The relationship between cumulative trap area and cumulative

species number newly obtained.

DREHOEREER7I2F LD/, ZORPLHLIE
E 9, FEMoLEREOHIEZH LD FANE S 5
ZOZ e, Py TIIRETLRBEELEOR

=V

(Jaccard, 190212 & %)

kJm, EHEICBWTHELTIREEMOZEAVN S
Irolzl b, FEERBHTRIFOELIKRENP o
LERBTLLDTHL. 2F ), RETLHMFOE
BIRBICAE U PERRBRBTL Y K& o7z
S Ay (W

mEI, HLRETHEORHEAYNRICL THEEMHE
PERTAHBICHCE Ty TOHDG L DLE)E B
ETHLLENDL. FEAVEHEAZ Y-V Ty T
BTCE, A2V —CORHEY 049 mddb b0, T v
F1#HIZOX, METH 1 DL EhH 5. HEKRE
HTOH GEDTABIIBVT Iy 7OHIIELTID
RV Z T L EHICHESNLIFEOHN LD X
ICEATLE2ER IR L. ZORTIE, FFv T
DB T OB 9 FHE TH T PHIREICI
To T\, ZOMZ FIZHLNI AL E-TH
D, TOFERTORRBEELEOMELITET 5 LT45M
AV HT-ROHNEELTWDLEEZS.

Db, BAxemnrs, RERREBH, @LoRmE
B2 TELZD, WThoOEEIcBNTH “v v
Wi BEOXBIRETHLLVWDLELE2HR Y. £
I, BERRPAEARGSHEBES W 2WE L 2F5]
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