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Effects of Attack Time on the Development and Reproduction of the Oak Borer, Platypus quercivorus (Murayama). Koichi
Soné, Kazuki Uto, Shusaku Fukuyama and Takeshi Nagano (Faculty of Agriculture, Kagoshima University, Kagoshima
890-0065, Japan). Jpn. J. Appl. Entomol. Zool. 44: 189-196 (2000)

Abstract: We allowed the oak borer, Platypus quercivorus, to construct galleries in fresh logs of Pasania edulis in an
evergreen broad-leaved forest during a period from June to December 1997 and counted the number of adults that emerged
from each gallery in the autumn of 1997 and summer of 1998. Attack by this species, namely the start of gallery con-
struction, was observed from early June to early October in 1997. The distribution patterns of entry holes changed from
uniform to contagious with the increment of their density. Reproductive success was lower for galleries started after August
than those started in June and July, from which new adults emerged in September and October 1997. The galleries started
after the end of August did not develop well and failed to produce any new adults. These results suggest that the time of
attack is very important for reproductive success of this species and that adults should start gallery construction by the end

of July to produce a considerable number of new adult beetles.

contribute little to the population dynamics of this species.

The construction of galleries by new adults in autumn may

Key words: Oak borer, Platypus quercivorus, reproductive success, attack time
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BEAREZH T, BEEEF 7 A0DH ) FHF2A(
A<, Platypus quercivorus {Murayama), #'B§5 L Ti»
LEEZLRTVB YA « v« F IEOEMBEEIHE
IhTB K- a3, 1990; AL, 1993; 71, 1993;
EBED, 1993; fRRE - (UMW, 1998). Zh ¥ Tz, XD
EER - ERBICOWTORRZE LT, AEOEFRR
FERAIh, FLEOHARHEOIRCHE > BARES, fib
DOEEEF 7 1 & L OBERBAGR & R b OBHER I
THEECOT, TOBMENRHLMZIN TS (Soné
et al., 1998a, b).

AEOAETARCLCEFAK - FLOHER~OES L, 6,7
A -7 10 BETCHEIRTV5 (RE -840
1990). X ECCEABA % HT @B RD, €O
& THBA IR XA MRV ER IR ADY, BIE
EREL 5 LWL OhOMENBE L TIELIUL LD,
FHODHIEFNBEALYRT IOk, TORKBE,
el e B FES I VOEM A U, BRI LiciiE ol
EIMETT% (Soné et al., 1998b). 0 SHEXES B
ORI, BEOVEOHELYZIT I 52 BT, It
BAIE DA 5N, EOBMBEIICE LWEEr b5
2hEELZBRS.

ABIEILTHD LI RTE (B,

1993). &=

2000 4E 1 B 11 B3%4H (Received 11 January 2000)
20005 5 5 1 HBEHPE (Accepted 1 May 2000)
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AHh, BRETX, &0 - KEF (1990) 2 FKCHEN TR
HBAEBLTVEE Lo L, Soné et al. (1998a) i1,
AL S YR TBRL TSN, 6, 7 ARG I hi
YaE i, FIEEA8 BLEERMEL, o5 bk h o
I BEA BB L, FicclaxEntaDd s o 2B
B L. LT, BHICHBELTERARENSBEET S
Hocix, MOBRBEOBIH - SLBIFB L b, KAEEGE
FRELVCERYFIHTEL X5/ L FELE. Ly
L7edib, CfELRcHE TO%MIT, Bl LBERD
Y & OBAROEMIT, BEARTOYLEIRESCSHROREE O
Fo b OBSRIER S b v, 6, 7T b b N
RETHL L TFHEINS.

TR D BN A BRI 5 2 5 HEL, FIRE
I X BKOYLEFBVBEGEE OB R TR S A R T
Hicdiciy, BILBHBR O R 5 Yl CORMBI) % 7
EL, BHEBICHT AEARE, FHosm, BRAHG
R OEELHL T HLEL DS, LL, ZThET
W ILBAARTAD B & 2 T Bl H O R OB H AR IR X
hTwisw. 351, KIClES il COERIz O\WT
tY, Soné et al. (1998a) P A KRR IIAMEN AL ARIAF
Bhich DI THE LT 58, B EEIA
PEARC O TRE IR FEFIX. 22T, 1997486
Bo6 12 REsd THRPICEARELREBEL, 2B
Bio. LT, BHABRRSACHED b OB HRBEHR T
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YIEL, FHMABREAOBMRINC RIETHE L KOH
FRH X 2 BB ER O BGHEI R R TR E O\ TR
E=L.

i &®

AR T HEILTEE, 197TF6 8582151283
BT, BRERFAKTCMET 5 ERENFEEES
MfESREERE 4 KRN D ~ 5> 1, Pasania edulis
(Makino) Makino, 853 5 HEILESK T - 2.
FERDOBEEL, Soné et al. (1998a) i & -» THEC#HE
IhTWb. ZOFBERGTOHI Y ) FHF2714 200 %
BEEL, 1988 N5 1995 FF TIXE LI -7edd, £D
gD Lic (RS, 1995; BEG, 1995).

19976 A1 HI, BREREEHO<T > HKT
FREOBILNE -~ T A B L. BE 14~19cm
OB A B X4 40cm PR L, BEYFIET 509
i, PTECET7 4 vEBR L. 6 B5SEKR, 29K
DOERZHAICEEE L. RECBEL UL, ¥ 3m B
THEEXH S0ecm O—NOFTRLYILT, O LRy 1
A FOKPBCB . FOK, 7~15 AR TCH LVWEA
AEZAN, ThbieBic stV THEZ DG .
IB, RKELEI M IR OO HER L.

8 A29 Hir, 5 ADEHARKEDOKE FI#ENBHE IR T
Wi ISEOHFEDO AN, AEO Ty AHROERE 2.5
cm, £X 12cm OBROFULY T » T H v Ex o - L
ATHEER R TR, 12A3HETH2EH
M CREORHEEYFHE L. 198E5A31 I,
1997 -6 B0 10 BB R IR IEHAD 5 H 9K
%, REREAEO SRR BRETH) bR,
BERHAR L D BV ERE O KUK ECARD S IN
> TR WHBEDO AT 5 » FRHUh 43, 7H 23
R ¥ ¢RI A ik L.

8 A28 AU BIL BB I SBOEDTXT
ToNT, FUEBRHETH, CT A%+ VEBWTERD
DOEZFREOBMEXIEL, WA CHEXEOH L.
BHBEORERRY b —v v I _— R~ E LR, ¥
LA —F— (R, BR) AVCCHERZEE L.

FEAFLDEBSHOBYT 21T 5 ebic, HROBHAT
#, EAEHEEHO = -1 — } TEV, ThEA
HOMBEYE LR 7. BEAAES 170 LIE2 TH-
723 ARKRL 6 KOHEAK T, BBREmY 256 D2 —
Fo— Rl (2—FJ— W& 2.5 (@EEHM)
x2.8~3.8cm (KFHM)), BALBORE (m) &1
CHAVE (m) #1,2,4,8, 16,32, 64, 1280 8FH D
2= FF — b A XD CEHE L. B AE VB,

m=3X,(X;—1)/2X;
THE2bRS. KL, X; i3 i ZEBD=2—-F5— FAD

BAIECTHD. BREOBEAHOZERHAMML, ==y b
+4 R m-m BAR (Iwao, 1972) % B\ CHEE LT,
¥, WHEOBANLDOSA LH LVWBAILODHOER
B, FHOZEMMICHTARFORALOEE YK
L. OMOBEEET Iwao (1977) @ « HEA AT
HE L. koA TEL LR S.
£=My| M=y m,

LT, My & My, FRERE LWEATLCR TS
BEORAINL, BMEOBAI KT LH LVBAILOFY
CHEVE, m & m, TR ERF UCBEANLK LT
DEAHLDFHET

My=5X;° Yi/ X,
My=SYr X/ LY,
THExbhL. kKL, X & Vi3 EhEh i HHO 2 —

F7—tROFLOCEAAREBFORAILITHS.

£ B, b LHEBEBOSMCAOHBENENT 0B 1
OEOERRL, B THIE L, EOHERSIIEL X
DR\ EERT.

FRFLEHRAREHARI O BRI BB L A O El& R R
Rolkwix, —TRBED S EIHT, ¢ BE, Fisher DIE
HERERBREL A7,

i ZS

1. BILMBORE

Fig. 1 REAHBOEHEEH >~ T. FAABL6AS
HrH6 A2 HOMIL1BLE -7, 6 B12H25 64
23 oM 4@, 6 A238»57H 143 T
V-7 E L, 2B L. TA23AAH8H 4
Hod Tk, Brabhichok. 8A4EM5 10
A78FCHCEIVEEIRLY, ToHte6, TR
H:’\‘\%L < &7&73*07”:.

Fig. 2 I&, Bl OHRICH 5> BiEROKRBR 7 & —R
OEOYBEA AL ORI HHEE Uiz, G FLBHES
DR - IeHLEN CORBEOEEI R OFHEL LR
T DBART T, MBI TR S ORISR & A
FhR®TELE LTS (FlziE, 6 HSHE»SH6 A 12
HE COMIELIIAE -7l 6 35H~6H8 12 H
OHLE LS. BILBBRBEE, L& RBREN B X
Y, WEOIRECAR LY, FMSr0FEETRAET
LT &R BB N A LRI, FHE EOYLE TR
BERPH S h, BABRCHUELIT -, BA%R
S>TwBEEZ LR (g, 20k 5 hhitdErmEho
HELES).

BLENOEFC LGS S S s ROEFE, IAFaG1L
10 B &Bucigind 5 (Soné et al., 1998a). = OEic
By 6 A7 AoYBEOEIA X, RIBMBRIOER
LEdBE T aEAAYR L. L2 AN, 8 AthaLiE
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Seasonal changes in the number of attacks of P. quercivorus.
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Fig. 2. Seasonal changes in the activities of galleries constructed at different times.
civorus adults. [=——: galleries with bore dust discard. [28: galleries with frass or frass and bore dust
discard. : inactive galleries.

Ml : entry of P. quer-
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OYLE T, HBCEILEBFTH -T2, BEAEDHE

TiL, FORABMBEC 53, 11§20 % TCc

AKELEOPHN R LRI In s, ~
Table 1 =8 A28 AL R BB I Az SEOR C;
EORREVERY, Fig. 3 ©ZhbDEEDRERR Y

1. 8H2H~H9H 10 HRBAGHR Il <

(No. 24-3) Ti3, FHEXKT LIc12 53 B CTHELBE
WX AT, ZORBETE, 81D 2 RKOTHIADE
L, &% 385cm wEZL, HEHLIFEEBR IO
PLBPICILA A & 2 ARBOIENE 1 Hh - 7oh, HFF
kR, WOFTMEIALRh T, L, HOF
B, 8 A28H~9 A 10 ADLED 5B 2 (No. 15-9,
No.23-1) £ 9H 10 H~9 A 24 Ao | fl (No. 23-2)
TIRI0A2HET, BoDIHI0B~9 A 24 HOWE
(No. 26-2) Tix, N H6 X CEILELL. Thb4fE
OHBOFKEIEL GHERIL 3.5~18.6cm), HFITA

pupal chambers

bivhh -t L

2. HRHOBH

199749 5 10 BA5 11 A 6 BoMie, SH>oFkt 5

y 7T, BT 6O+ ARBEYHE L. HEYHEL 0 10 om
BT 6BSA»S6A12H, 6323257438, (I I

7R3B»57TH 14 BRBAMBIhcbonEhEh 1
e, TAI4B»HTA 23 HEMTTOL DN 2T,
7H 23 AUBEOREL HRXKOBRBOBEIT A LR h
STz,

S|, FULr 5 » TERBRE LUish - o bit, BER
OBHBIE AR St ote. Fig. 4 17, FRFLBREEN R
HYBREITH1998E 6 A0 TREHrFTOREDR
BREEEY T, RROBET6 A2A»57THI5H
FThRbMf. RBEOBHEBRRL, 6 ASHEXLTA
23 HE COHRICEILI I E - Pl CREN L - T2

Fig. 3.
gust.

Development of galleries constructed after late Au-

~28 HOBLE T 17~18 HEd»7=. L L, BHWETAH
8HEHMH 1S HOMIKT L, BB TR 2K
DM AR BEIRIITRD b it - 7.

SE, FIHBMBEIC & - TRYLER A isds o1, *

2, 8A1I3A~28 HOBLE TR ThHLIZE~X4 HEL -
1o BRH OB AR A T 5 B YE O BRFLERMAREEE &
B b b, 6 ASH~12H: X6 A 12 H~23 ADh

7o, REOBERHEMBII DA —F (A —-F T
FAHBBRr6 ASA»H6A23H, v —F 1L 6
B23AM»B7H823H, ZA—-—7 ;8813 A~H948

UR) KHFHIEHTER (Fig. 4). £2T, WAL
T oy EERD 30D 2 A — S, HEOERMBTH

HEHELALS0%HHEAZ, 6 3238B~7H3H, 7TH3
H~14H, THI4H~23HOKECT6~9H, 813 H

Table 1. Activity of galleries constructed after 28 August 1997

Log  Gallery Start of gqllery Activity of galleries Tunnel length
No. No. construction 10 Sept. 24 Sept. 7 Oct. 23 Oct. 6 Nov. 20 Nov. 3 Dec. (cm)

15 9 28 Aug.—-10 Sept. Entry BDD BDD BDD Inactive  Inactive  Inactive 3.5

23 1 28 Aug.—10 Sept. BDD FD BDD BDD Inactive  Inactive  Inactive 18.6

24 3 28 Aug.—10 Sept. BDD BDD FD FD FD FD FD 38.5

23 2 10 Sept.—24 Sept. Entry BDD BDD Inactive  Inactive Inactive 11.0

26 2 10 Sept.—24 Sept. Entry FD FD FD Inactive  Inactive 9.7

BDD: Galleries with bore dust discard, FD: galleries with frass or frass and bore dust discard.
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Fig. 4. Cumulative emergence curves of adults from galleries constructed at different times in 1997. Arrows
with different symbols show the 509 emergence days in 1998.

(BB A LR HLEOEG L BB ) &LbED
BILBAARER] & DB BN L. S5 % Table 2 iR
BB Lo O EIA 1, FABERE R e b’
Pl st. L, AETELA—71 & 1 O
BV ol EBERLTE, FAr—THIOEIER
Tixteds ot (#A—7 1 % 11, Fisher O IFRERER p=
0.176; 7 —7 1 % III, p=0.296; 7 — 7 II %t III,

p=0.605). 7 A ¥ CoHEIZ, BEREDOWTHhOERI
BAIN TS, BRI L DRA LRI, L2 AN,
8 B 28 HUEOHE T, MEXILET 5 ML HR S
hich, L EAMBHLOE LR TVRBALKIESR
tbooZibT, KAamd 7.5~100cm & 12.5~15.0
cm &\ o e HKFRMOFEFEOEAIL BT OHE

mHh, FRBETIHERE LT ot

BREBRBH AL SR b OB L, T
WBROER & L LB T AEmAR LR, R
DOHEETOEEINKE L, 3 74— TRTIHEEEITA
bRl ote (o8O  F=0.938, p=0.402). L
i, -7 1 ofil#ut, 7o—7 1, I clh~d
otz (77— 1, t=1.801, p=0.080; %¥f 7/ — 7
I, t=2.980, p=0.005). —%, Z7A—7 1, 11 M<itH
BEIB LR - (1=0.819, p=0.229). BiEHHD
BB, 6 B5H~12 HDBE T 71 @&, 6 8 12
H~23 HOHET45 s, 6 H23 H~T7 A3 HOMET
62 fEfk, 7 A3 H~14 BOHSET 89, 75 14 H~23
HOVLE T8 BETH oD, 8 AI3A~28H®D

Table 2. Reproductive success of galleries constructed at different times

No. of galleries

No. of emerged adults

Ratio
: 9
Attack period Examined Adult(emerged (10(()/%3’ 4) Mean S.D Range
A .D.

2 June—12 June 1 1 100.0 71.0 71
12 June-23 June 6 3 50.0 20.0 21.7 7-45
23 June-3 July 32 12 37.5 18.3 20.9 1-62

3 July—14 July 46 13 28.3 17.5 24.0 3-89
14 July-23 July 9 3 33.3 32.3 48.3 1-88
13 Aug.-28 Aug. 2 2 100.0 3.5 3.5 1-6
28 Aug.—10 Sept. 3 0 0
10 Sept.—24 Sept. 2 0 0

2 June-23 June 7 4 57.12 37.32 31.0 7-711
23 June—23 July 87 28 32,22 17.92 22.1 1-89
13 Aug.—24 Sept. 7 2 28.62 3.5b 3.5 1-6

Values with different letters differ significantly at p=0.05 level.
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Yol T 6 fE{E & 3E L < Aisd > 7 (Table 2).

3. FALDHH

Fig. 5 1=, T XTOBAILIZ DWW T D= =y bHA X
m-m BEERT. 2EATEA 10 LIF LA7eh 57 15,
24, 26, 21 BOEATIE, BALOEKRER L TCOHMIT
FVRALAL LG —THHERAERLE. 15&27TFT
1A %2 OBRAFDE =S LTuniens, 24 F T —
RIgFLT26FTIXa vz v REALHEL, Thh
WM LTk, —F, BHEN ST 2FLSE
DEARTIL, W OrOBRAIIBE L CEbh, Thdt
5V HEARHF LT . FOER, BAILOSMILES
BB AR L.

Table 3 iz, 6 ADOFHAKC BT, BEDBRAIL LT
HBEAFICDWTEHE I N ¢ BROELXRT. 15, 24,
26, 21 & TiX, 2 — FJ — by A XpMERFERD 1/256 H>
5 1/32 0848, X TNTO0ERITIMTT, HhR
LIEEOBRALY BT CiThhlk s &bhb. 2HT
i, 6 312H~THA3H&TA3IH~I4BOBRAILDS
T ¢ BRI L X v/ EL, BEIBRTEG - THM
LTWAZEXRRBINSD, THI4EAE TR 148
~23 HOBAHEOWTD £ FEEIT1 X v KE L, HE
OO ERERIRDENI.. ¥k, SETH6A23
H~7H3B&7H3H~14 BoBAHOSAICSL, BHE
fHE L bt

BEEE -G

Mean crowding

figure are log numbers.

No.15

2.5

2.5

o

25

Mean

Fig. 5. The unit size m-m relationships for the number of
entry holes of P. quercivorus on logs.

Numbers in the

Table 3. Values of x-indices for the spatial distribution patterns of the successive attack by P. quercivorus
Log Attacks? Unit sizes
No. Previous vs. Current 1/256 1/128 1/64 1/32 1/16 1/8 1/4 1/2
2 H+111 vs. v 0.686 0.343 0.855 0.898 0.813 0.823 0.888  0.960
amn (22)
H+I+IV s, A 3.332 2,238 1.432 1.488 1.230 1.077 1.077 1.042
(39) )
5 111 vs. v 4902 3.676 2.463  2.155 1.845 1.385 1.385  1.173
4) (13)
15 111 vs. v 0 0 0 0.317 1336 1.332 1.000 1.000
(6) ()
HI+1vV vs. VII 0 0 0 0 0 0.504 1.000 1.000
(®) )
24 11 vs. VI+VII 0 0 0 0 4.000 2.000 1.000 1.000
) )
26 III vs. v 0 0 0 0 4.000 2.500 2.000 1.625
(2) 4)
III+1v vs. V+VI+VII 0 0 0 0 0 0.189  0.572  0.905
(6) (3
27 I+11 vs. 111 0 0 0 0 0 0 0 0.500
) (3
I+II+11 vs. v 0 0 0 0 0 0 1.000 1.050
(5) 4)

a Attacks made during the period from 5 June to 12 June (I), 12 June to 23 June (II), 23 June to 3 July (III), 3 July to
14 July (IV), 14 July to 23 July (V), 13 August to 28 August (VI), and 28 August to 24 September (VII).

Numbers in parentheses are the number of attacks.
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£ =

H ) FHFIALTORBEOFUL - Bl & AT ARPEH
RKAORILBET 6 A5 10 B coRicbicsd K
& .40, 1990; Soné et al., 1998a). 4 [E, HFHHEHEDON
k2imbh, BEAT - THS SHGROEIENEHE L
TL59A»5 10 AFgiFobiE # &L, 6,7TAD
YOBE T, BRIALBAMBISIIIED - I E CE T L (Fig.
2). ¥biT, 8 ARLBEOWMEORKETEL - (Fig. 3).
F 7o, BUROBIHAZ SR HEOEIS L EH I h DF
BB b, FHEHRCITEE CIities - oy, ZELER
BioEN & & b e T A ERA AL (Table 2).
¥, 6 A, 7T ADOWEIE~, 8 BOHE Cil i A
Furdic, 8 AKRLBEOHETIL, REOKEIALR
fedr otz 8 BLRBEDHE TR REHITA S RT,
KEEDORBEOBHE b BRI & & LI Eh S EEN
Zbhic. DX, FIHRKRRROENL, VLuEOR
EL AN REORERLEHRIC <1 F AOGHEY
Ex Bz Edibhb.

AR RMEE S h oK, BEr St hENME
TL, Thic X Y KEOEEIHT ORI REND S .
SEHE LT\ ey, SEE F Uk UHE T,
199445 L 19954E 5 BRBBE LIz=TF o1 DI K%
ERRCEBIR D, MEORERAEZFAE TS b CT
AF oy VENTIE A, MOZBRBRE DL HLEEET
. Fhieksnd, Ll sd 11 HRE Tk, KA
DM OZELUGERITAE LT\ e (BIR, kFKE).
Lidis T, BiRo <1+ 28Rz, BEROEOETLD
LA, BILBITOEIR & YLE L IRE X € 5 1o DR
o O LRSS, YUy o ik T A R R
REMBELKEIARRT A LB LTEA - EEL DR
5.
HAEER T, BILLLTWBRE L 5 TRUWBHAD
% (Soné et al., 1998b) = LB, BAILOSFILEFD
Witk Z ERFEINS. 4E, Th T EHLBEEIMED
STcBEY, BAILIBEREO L O #EF 20, BV ICHHBK
CIEBN D18, TOHHIIH—icsf ML L. L
L, BEOBEALOEENE kol b &, EBEOHH
DMERE S TR LSBT BB fEbh - BE
FEDLODRL I, H LWBAFLELhBEREA DR,
BALOD AT EFRIC T - 72 (Fig. 5, Table 3). & i,
Soné et al. (1998b) DL L RFETH -1z, D LB ~E
FLACHE TR, BARSOKER, FLEOFEBINIET
3% (Soné et al., 1998b). “h D Lk, BhLIE
LhHEERE, BILLE S WERTIEL S RIREMR D R
{, &b, BLLLTUEFICELCF AL ORI D
e, BIRE O ZER % b < A BRES TN flicis b,

BIARITIIME S T s e DTkl EEZ BRI 5.

BIRE T, AEZSHHRTERLTS. 11 ARDE
1Y, BN TSI LR R & SEsh BRIz &
AEBZLRT, BRLIThLOERGIZFLALEFETTS
(Soné et al., 1998a). SEIDFAE T, HEHFOLHEDE
Air 11 ARTELLBD L (Fig. 2). Zhboz &h
5, ABEOVWERNTOFEENI 11 AR FEFCRIBIEET L,
OB S THEMNSBIELTNB 2 0, BEOHED
UL - BB LB EHEIND.

&, 6 Ao¥EcH-~, 78 DHE T BB R
DILH LD D ICBRMS A DRI, RRBHECFHEH
B 21155 b - fo (Fig. 4, Table2). Lich »T, 7
AR ¥ cobuEfcit, FARBREOBRIAEDORE
WEELELD, BHEEDIYEL KT I &
bns., LA, TAETONEE <8 13 5~28
HOPEOBHE, & QRABERIE LDk o7
ZEhD, TARDL Y BHEN TS R EREER TS
oD OBEIBRHORA TR et EL bR .

&[a], 8 ARLBEOTLHED L 223, 11 BiRA-Th
BB TH -1, KEEORUL - BREOBMIIA LR
Dote. TRLDWBEDAD BX, BEOBEAILEL#HT S
IO LTCEDT, FOIRECE LUENESFOZE
L Z LB . SEHE D H L 8 AXLIRE
DELESEO > B 4Eiz, PLERE 20cm K CToEbT
&bl -7 (Fig. 3, Table 1). F7z, 8§ A28 H
59 H 10 HORBEILI IS T - 72 No. 24-3 DBLEL,
£ 386cm KEL, BHAALNBEIMELR T
. LA, 19944% 5 AR e SE LR CHE
TRE LT~V 1 OEKRT, 6 BCBEAIIEE - T28L
BT, 9AKRIILE 125cm OHETYHR, £E 15.2
cm DYLE CHEBAHER Sh, 10 Adb 11 RrsFT
i1, &E 41.2cm OB TIEILOHPR T TOLREBE A
F—COEEOERIERIN TS (BR, XER).
LA T, 8 AKUEOHE T, YLBOINE L LhiC
PESEOREN T TERD 5 eIt T, B
iR ENME DR Tod - T fedic, AR 5 EhshE
FTCREFCEY, BHcAR LLAEELEZEZLOND.

FikomEby, FEIERECII—#M2{bThs. HHD
POEDSLOBIZ 6 A5 10 B F THEIRTVA, 8
BUBEOREH IS T (B0 - K&, 1990; Soné
etal., 1998a). —75, 6,7 B BILBB IhcHiETITE, 9
Bib 11 BEISEhd CHRESFMLL, £ DKEo s
B3 % (Soné et al., 1998a). Liohi-T, 8 AR
fEL N IHLER, FHARORERI X b EL RIS
V. RKOFR R OVLEY b OBRE & H LW BLEOTERIL,
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