HOKKAIDO UNIVERSITY

Title ZETAYTADORY AV Y TEHOREZELE T ORIRY WONDHE
Author (s) KIR, IL1; OTSUKA, Kosuke; 4Ei, FB= ftb
Citation LBERFEBMARRSE, 72, 1-12
Issue Date 2022
DOI https://doi.org/10.14943/ResBul L-HUF, 72, 1
Doc URL https://hdl. handle.net/2115/85241
Type departmental bulletin paper
File Information RBHUF72. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




=T H T IFAHEEN TEEE & LTELS AV SR, BOBHE Sy a v ¥ 7 X D EmEE
ZFHE, BREEICE HMERFICRIKY 28 2 U CTEIRT 2 BEMRIENIETZ ERmbhTn g, JREIfER
KT OHBITEIUIKREDOR K EZHEL 9 D, £ 2T, ALEERFLIRS ¥ AN
TALT EBRRE LT, SISBLRER, 5 FITEDLI Ry a v X 7 FERBARDLOMETHE, 3 KON
WARFR I ERBR 21T - T, BURMERE O &E EREHG A2 B 5 L2, 2 DOfER. 837~890 KADLAD H H
8~10%IZ - FEEPHERR Sh, BAROBmNMERIFE E T EENRHEAEL TND Z LAV LTz, R
BURLIRE A LTz, Bl B LERBROER., 2EFAARORIKY £ — A
YV MFEEARIZET S ERR D RDIHEEMD 69% Th o7z, F1o, FEENEHERTK 200g UL E
R LT BRIZENRERRE DS HIM L TWD Z EBNbho Tz, FEEORAES SRR EHEEREICLY E
BB EZZ T T AEREHEETE D 2 ENRBINTD, TNHEHWTIRIEY E— A > &

BETDHE, FLALDGEA.

AeHmE KRFFECE P IEHmE 7258 1-12  (2022)

=BT HTT~DXRy 3y X rfEimoORER &
Z DRI Y T F1~DEE

R IR, Al B2 R BRS, xRk B/, fEak BEY

Progress in tree decay of Perenniporia fraxinea to Robinia pseudoacacia
over several years and those effects on uprooting resistance.

by

OTSUKA Kosuke!, IKOMA Yuji2, KOIZUMI Akio3, SASAKI Yoshihisas,
SASAKI Takanobu3*

3 =]

ETDHZ LT TERNPoT,

F—T—F: =7 W7, Nyavgs RRVE—AL N FREEE NS RREE

2021 4 7 A 1 H3f}, Received July 1, 2021
2021 411 A 7 H5#, Accepted November 7, 2021

1.

AMBERFR PR FEGRE 7 v 7 4 7 a— AFRMKGHEF AT = bAM TP

LUF, EFTEO 306 T060-8589 ALifpiE AL i AL 9 478 9 T H

Laboratory of Timber Engineering, Unit of Forest Resource Utilization, Frontiers in Environmental
Sciences, Graduate School of Agriculture, Hokkaido University

AEHEE KPR AR AR AR Leiige=s

Laboratory of Timber Engineering, Department of Forest Science, School of Agriculture, Hokkaido
University

AEEE KR B R P JE Bt AR 850 P R 240 B A T g ==

Laboratory of Timber Engineering, Research Group of Forest Science, Division of Fundamental
Agriscience Research, Research Faculty of Agriculture, Hokkaido University

* tsk-sas@for.agr.hokudai.ac.jp

DOI:10.14943/ResBull-HUF.72.1

BtbH=%



JEHRE R AR E A IE Y 5 T2k

1. #8

FES ORBEEBOEBIZ LY | fHix OB ROBKECREKEHEOHMN TR IS (IPCC 5% 4 KM
Wi#E 2007), ZOMAITT TIZBH L CE TRV, FLIRTICI T 2855 O R KB#HEEUEIE 1999 LI
DIFEIE & F~<T 2000 FLABEONEEEITA BIZHEI L T (KET HP 2021), SREDES, #FEs<0n
B MEMR T2 & A - iy - #ESE 2 KIS TRERMER & 503, KUEETH ORI L0 EIRE O
RNFHEEN, ZOMEITAKETH D,

=& 7 1> 7 (Robinia pseudoacacia) \FAKIFFEDRTE TH 573, BREER & LA LREN RN
LR EN B IIREF LI, AR IR EE B L L CIREED D UM TO B AZ R S h &
7o (B 2013), ENIZB W T HITE A L OHME TRFRICE LT 5 & v, fLigiT, & R, bR,
FEHIT 72 £12 28083 ANHTIHK & L Tk ST d  (E EHINBORRAHFERT 2018), 2004 4E5E 18
FHSROBRIZIXIEN OEHAE - ARBHC R ZRPENRAE L2, HEE i+ r~ Rk T 2 &H
ICHEEARSN S | AL -0 OWER LR T ZHIIRNT 2FHICE -T2, ARBICBNTH=
YT H T OWEASIIBFER] TR D 1801 ATH -7, F7o. WERIEITARIK Y MARS - AR &
HIZ 6 ERTEE HD, %< OMEENEIRICE 722 L2V (bimE AR ERERY 2005), FLIEH T,
RENBESEHI A MRENI ERRIEY Z2EZ LTEIR LT W LD =8 7 h o 7 A7 o tifs
SO ZFEZDED LN TNDHOD, KIKE LCTHFERITIL 4 ZHHIZZV 16957 ADBKERK SN TV D
(FLIE TR R 2019) .

A E N> 27 % (Perenniporia fraxinea) |JJIRZER DA ARIZEFE, FoITEARITBEAL,
R DM Z B2 (BHEE 1974), AARTIIIALEEN S IUNZB W TC=k T I v TV 7 ZHA~O1FE
RBEAEDHEGR S, EAARITREOEICHRIKY 2 2 L TER LT < hoTa b, M EmENE X 2
DFTDHZENMBNTND (KA 1978, 5 1984, BT 2017), 2018 4EH A 21 B2 & - TILRIEN
WCEBT D=8 T H T O—MIRIK Y UCTER L72BE, BIRE AT EAD 800 A 15 A (1.9%)
ThHol=DIZR L, RNy a X7 FRZENEEL TOEIETIZ 76 AF 19 K (25%) (2 LY. BFHAD
BURBIIREA & TEBLZE 10 FITEAT,

TRERIBEAT B O JAERFIE~OZEIZ O T, BHD (1994) BNRELZIT 20T~ Y NIARTHEL
Bl ERBH Y BT~ Y EFROREELEIIARIK Y T <. B OR oA TRt thi P a4 2 i
WL LZ2HMEL WD, —J, =BT I T Oy a2 rEHATiE, i B o~
DOHERAIE | MHRDEF L TN E < R o ToARSAD R U TR T D55, SRR 22 4RI Y ORkEETERE %
LD EMZN,

BB OBIAR - BriL » BTN EIC X 29 EEZBE | A E RS A2 R 5 BT BIRRICE
WTH BB 2 SN TN D, BIROBIECEINOREEE ZERANHW L2 . ARl X 25 T2%
EEWTHEAHW L7ZD 752 L2 T, 2z AW 256005 CGUREERF 2014), i
AR X DM RO SR B IR T 2R T 5 50T, BEABRBZRET D L, BB SEE &% 1
ET DI, BESCHEOBHERELNET L2 7ERENDHD (B 2007),

2D HHEWICOWTIINEDIEF RPN RE IR ESRIET RO W TR TEY (kA
1997) . HROBEME CTIX7 7 =2 v 7 (FAKOPP) 23bH25 (BiEH 2019), /MASL (2006, 2008) (%
N T I NERIZOWT, JEFARDGRERE XA L X TER T T 228, B O BERSEHRED 3 HI
W72V EITHBTERNEREL TWD, 77y ay i 3Iny~—Ili58r—0OfBIZL>TAED
TG DGR 2 ET AR TH LN, T—R Y =v 7 « R E—T v RV or Y —
EHWDORIERICHARD L2 TH Y . EHATRRMEOMRFHIEN 52 &2 5,

AIFROBENEL, =T B TITRET 2 FEEBAERNAREE LT, Xy a v X FEFIARORIKY
MADIKTFTEEZHLNCTHZETHD, £T. =T W T Oy avu X rEZEOFRARIZ 2016
. 2018 £, 2020 FLRETHEL, ZORFEEMEW SN LTz, MAT=8T B 7 ORIRY it/
DFHB ATV, FAET — & 2 O TIRIE Y OfERE 2 fEEICHE TE R0 E D DRt E T 7, fElRE



Ny Ay ZTERR =T T ORI Y I RIETRE (RKEDL)

WPORBES N TONIE, fERARZHER LD | AHE~DSBAY 2R L7720 325 2 &I &0 BIRIEE
DERZ D Z ENTE D,

2. HMHEAE
2.1. #EK

2016 4, 2018 4F, I KUY 2020 FITALEE K FALIR S ¥ S AMNICAE T 2 & ER (D) 7 10cm
UL@“?T%VT%@%K&LKOﬁﬁﬁﬁi2m0$ﬁ5T8mKT%oto

Ry auXr+EEKT 1EETHY, BE 6 AEILRAE LAY, 8~9 HEICAE CEHE T, B,
Ry BODEKEAT 5L L Te, BIHELRNCHAE LT FREEPREETIE > T 558 H
STed, BIKTAFARLEBR L TCTHBEZZE L TWED 75720, TOFERE L HFEK L ITHENRS
MBI cE 2 (Fig. 1),

THEED 6~8 HITHAARZBER L, TOERIIRNy a v 2 r FREPFEELTWDENE I D EHERL
Too ZDOETETURAALLIT D 2 FEIZHF LT,

AR H:E bRy ay X 5 FRIROFEA DR S TOZRWERE

JEFIAR F o REE TS EER AR S AV E R

S HIZF & FREEBEPYIHR SN TH D OFIBFEE (B OWREEZET) REICEVEIT D 6 fFEkE
ZHFLT,

* Fa : 2020 IO T RAEFA DGR S - B (RaaE 1 4)
-szmsﬁmwwf%im%éﬁ%Aéhﬂmoﬁ%%im% LS ER (BB 3 4F)

» Fc : 2016 4E129)D T ERFBAENTERD S 2020 4F 63 AR SR (FaBaEE 5 4E)

« Fp : 2015 4ELLAT B FEEN A L TR Y 2020 4F 6 3 AR SR (RaEFE 6 4200 )

- Fs : RIS FERIEEDPHRR SN2 2020 FITRAENHER SN2 0o 8K

« Fz: 2015 FELARID O RN FAE L TV 2016 FI125] =3 LilBr A 940 U728 (RaEaFE 2 42204
L)

ITCHAEARLE LImDIEIRy a v X r FRIROBENHER TE RS T ANT g2 EEkchy,

yn?ﬁ&@%@ﬁ%iﬁmbfw&wo

]

4

Fig. 1 Fruit bodies of Perenniporia fraxinea developed on Robinia pseudoacacia
and those demarcation concerning occurred year (2020/08/04).
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2.2. 5| ZELHAR

=BT AT ERGE Lcs| A LRBRITREICHITONTE Y, @AAROMRIK Y M /I XM & g
LCHMMTREWVD, BFARITRIEY LT W EXRBEN TS (MRS 2007; BIR D 2009; HAT
5 2014), AAFFETIEFIEIEIC L DIRR Y [t ) OIK T 2 & &EANFHMET 2 BT, S E I E R FEEK
WAEREREE o 37 RO THI & H Uik A 320 U, ffiE & 0B 2 JE Lz, RO NaRIE
H 728 14 f8{K, Fa~FplZZh 2 3 EAT o, Fs28 1K, Fz2% 10 ik TH 5, AR O#EIL 10~39
., M ERIE 18.0~40.5cm OFEIPH CTH o7z, 51 LB 2016 4F (H O—FL N Fz ), 2018 4F (H
DO—i), BELU2020 4F (Fa~Fp) OWTFiLh 10~11 HIZ5EM L7,

AR OBRICH B A Y  ZEBE T R IR L2V A Y —2FF Y o F (FLh—L,
AEZ] 30kN) THE EiF 5 Z LIC KV HEARICHRMEL MR T, AU 7L U A Y —DMIZHERE Lz n
— M GEfnEZER, LTZ-5TA) THirE (P Mt L, BitoH F& 1m (HEICRE LoE S R A%
frEt GEfnE %L DTP-D-5008) TRIFROKFEZEN (6) ZWE LTz, WEB L OENIT 0.2 BHETT
—4nH— (EfEER, EDX-10A) ([Zidk Lz, T—Xal—3¥ 7Ly b D0/ — Xy a iz
Pife L, MiE & BN RERER LN DR R EZB XD E TN Lz, ek, Biites (Hp). A
AE (L), BEOIARES (H) 13MOETIENCHE Lz, £z, IMAFRIZ O TUIMEE O S
DHRE L, TEROFEASTNNTERE Lisn- Tz, RBOEKIX % Fig. 2 1277,

Sl & B Uik CHIE L7mE & ACEEAM NS, (1) R L - THIEMERMA (ds) 2 (2) RiTE > TR
TE—AL b (Mr) %, Z0FN, B L, BgoEiad DR oERIcH 5 b0 L RE L, ds
OFBEICB T GO MT AR Y. Mk OFFRICE T 2HARELOKFEBEINC L H4ME—2 2 hOF
B THEARL L 72,

_ s
6 = atan — (1)

D

Mg = Pcosé. Hi. cos6s + Psiné, Hi. sinbs (2)

ZZC, O KREEAN (mm), Hp: BAEHEE (mm), P:frE (KN), Ao INJ1AE (rad) . H
MAEES (m),

RILE—A L FORKEZRIEY T—A 2 (My) & L, 0L X OREERME 2 RoRB RN A (0
s-max) k Lf:o

Load cell

Displacement

Transducer

s ",
\ QT» ”t

O

T

Hand winch
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Fig. 2 Setup of pulldown test.
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2.3. FEKORE

MEGAEICF IR T A LR 258 & LT, 2016 4E, 2018 4E, B LT 2020 tEFOZHEN 9 A
LA £ L7, PEEE X, SR TREMICEE L TEEORS L ZOREFATHDL, X5
(2, PRARICRAE Lz Il Lo 79482 9 CEIX L, 105°CT 3 H sk, SwsEas e L,

2.4. ©o N IRAGHEE B E SR

IS EREREONEIZIL Y 7 =2 v 7 (FAKOPP Enterprise #) % /-, BEKBEOR—8 ST
W 2 [HoE o —%2FTHAALTE X, START o —% o ~—THEL, STOP o —nZ(3E
T2 F COMEBRH A FHR Lz, Z LTl —R RS ERRE A R TR LU CR B s 2 F L
7= (Fig. 3), By —RICZRANAE LTV D LIS 1EIXZE O 2 ER L CTE#HET 572 BH U723 1
KTFT5, £, WA OEERBIEMHNE L TODEE, ISAHEOEEIMETToE ST
5 2014), WIHUZH JGEE O FIC X 0 ERESCEA OB B2 HEFGETH 5,

FEBRITIEEA LB ARD R EE T 826 fHRIZ OV T 2020 4FICENME L7z, HIEICEE LT, M EER
20cm DESITBNT 2 OO —Z B OIS 13>, £ 26mm FTHIAALTE, HIEIX, BEARZT S
2 T2 T 5 BTV ZEND M) _Ob\Tﬁfﬁ'ﬁfd\ﬁ%ﬁ[&%b‘f:q@i@ﬁ%mﬁiﬁ{fx%ﬁfﬁ(V)
ELT, EBIT, BEHLEZ 2209 HLo/NSWEE /NG EGIEEEE (Van) & L,

Fig. 3 Measurements of stress-wave velocity using a FAKOPP tester and a caliper.

3. HRLEER

3.1. FEAREBEIC X 35EMNEEKE

RERRTH D =T 7 OEEBMELE %, Table 1 (TR LTz, Z OFEF I RN
SHUTAEEAY 2016 FBNAIC 17, 8, 16 AEMHERINTEY . Xy a v X FIZ X DEENFELIER L
TWDHZENEZ D, 2018 4, 2020 FOFEIZBW T, ZORIEIFHAE T RN FEA L T - B CHE
ﬁ%ﬁ%%@ﬁ%ébf“tﬁémﬁﬁgm%\%5%k%<\%%Wﬁ%é?ét\&khE®@%?
BUELIRE B RAE LT 5 2 L bbb, 728, Fe, Fo, Fo OEEE OB IE, ABFZEIC X 55 &6 Uitk
OFEHE & 2018 4 21 B-HEUC X D HIRIC iofWﬁﬁ#ﬁ@btt@f%é JEFAR DEIEIE 2016 4E7)
BIEIZ 9.6%. 8.7%. 7.9% LR~ IIEFLTCWEAR, Zhb EROBERICL L EEZ LD,
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WIT, 2020 FFRHEIZEB T DEEEAR & EFIAROEFAIMERE & AR EE Fig. 4 IR, BHRO/HNS N
IBIERy AT AT OFEEPREAETDZ EIRFEALERVA, WEERE (Ds) OEINIHE-> TEMASR
BN 2 Z EAVHIA L7, Zhid, Xy a v X 7 X DB rE > The 12T 5 2 L 2R
LCW5b, — 5T, DA 80cm #Hx 5 &AL T LTEY, KEBEOBFIAITERLCAESEIZ X0 H
BEDWAD LTS 2 ERHEREIND,

Table 1 Number of sample trees classified according to the history of fruit body

Survey year H Fa Fs Fc Fo.z Fs Total
2016  757(90.4) 17(2.0) 62(7.4) 1(0.1) 837
2018  813(91.3) 8(0.9) 17(1.9) 50(56) 2(0.2) 890
2020 801(92.1) 16(1.8) 3(0.3) 9(1.00 37(43) 4(05) 870

H: Without fruit body, Fa: With fruit bodies occurred in 2020 for the first time, Fg: With

fruit bodies occurred in 2018 for the first time, F¢: With fruit bodies occurred in 2016 for
the first time, Fp, z: With fruit bodies occurred from 2015 or earlier, Fs: With fruit bodies
occurred in earlier years but not occurred in the surveyed year.

Values in parentheses are ratios to total number (%).

400 60
350 C—without fruit body
% — mmm vwith fruit body (damaged tree) 20 ;‘Q‘
o 300 —cdamaged tree ratio <
- 40 2
O 250 ©
ob] QD
£ 200 _ 30 O
=
< 150 E;J)
20 @
=
100 =
- H 108

10720 20730 30740 40750 50760 60770 70780 80790 907
Breast height diameter (cm)

Fig. 4 Ratio of damaged trees (with fruit body) in relation with their
breast-height-diameter classes surveyed in 2020.

3.2. MEEELMEYE—4Y FOBERK

Sl & LRBROUEUR 37 AR, R Y CHEE L7z 32 KOKER % Table 2 1239, £/, RIK Y THkEE
LR o e (De) MY E—A 2~ (My) OBR%E Figs (IR Lz, BEEOFZEND, [H
— R CEELM N REEOEEARATHIE, Myl De® 1.4 b 32 FICHHITILZ ENMLNTND
(R 2020), AWFERFENO =T T D55, BEICFIEENEEL TORWESZ 12 ERIC
DNTH, ZOBMENESETEE-TEY, EERKDOERIKY E—RX 2 N (Myps, kNm) & D (cm) &
OREFBOEYFRE LT (3) XnEohniz,
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Mipr = 0.0218 D253 (3)

BEAEORFFE T D [EUFR & i L T H A BIOREARDRIK Y T — A > MIHSICRKE < IR
JEARIZAEE T D JAHEM & RO /&2 7= Le (VMR 2020)

JEFGTDRIK Y B— A > MIKIETREEZ AL, (3) RIZLHEEEROHETENE (MopHest) (ZXT D
RiKY T—A 2 b (My) DEEZERIEYM L (Mratio) & L T/RL7= (Table 2), FEIEFAEEHRI
IR O it 71D X fE %7~ LTz Table 3 & /5 &, %3 L TEEBERUIMER S L THLOFEHNEWN
WEERIED T IDMET T 5 L3N0 WNWZ E03b0d, 1D THIIRNIEAE LT Fa ORI Y i) )
1% 0.56 LK<, RFEFAROEEIE : 0.688 L WK -72, —J7, FEMEBEAEND 5ERE L-EETYH
MipHest 25 15% LAIDIRIEY E— A NERLTZb DN H -7 (Table2 @ No.19 fitiAK), b DX
HOEE, BIEE LARBRICIB W THIRMIC R > TeARR DI ENZE L -Ond LR, Wi LT
b TEEDHER S IVIEER TITBEIRERMEN EWZ ERnbho T,

Table 2 Result of pull down test.

No. Category Elapsed  Age Dy Hy M yp s M et Mratio
years (year) (cm) (m)

1 H 18 13.0 6.2 9.6 55 14.3 0.672
2 H 25 183 10.1 26.0 6.7 34.1 0.764
3 H 27 193 20.6 40.2 8.7 39.0 1.031
4 H 29 196 25.7 60.9 13.8 40.5 1.502
5 H 14 230 22.0 56.1 16.4 60.8 0.924
6 H 24 241 22.1 70.7 7.6 68.4 1.033
7 H 12 255 19.0 75.1 135 78.9 0.952
8 H 32 307 13.1 120.5 7.1 126.2 0.955
9 H 29 330 15.0 136.6 5.9 151.5 0.902
10 H 15 138 15.3 19.7 7.7 16.7 1.181
11 H 26 16.6 9.2 35.0 7.6 26.6 1.313
12 H 24 295 14.7 117.8 24.8 114.1 1.033
13 Fa 1 37 20.7 21.8 9.2 46.5 0.468
14 Fa 1 33 256 75.4 14.2 79.7 0.946
15 Fa 1 40 222 15.8 14.7 11.2 55.6 0.265
16 Fgs 3 10 158 12.6 18.3 23.5 0.536
17 Fg 3 39 335 177.7 6.8 157.3 1.129
18 Fg 3 22 3H.1 16.5 130.2 4.5 177.0 0.735
19 Fe 5 31.7 24.9 157.2 5.9 136.8 1.149
20 Fe 5 26 374 17.1 121 22.4 207.9 0.582
21 Fo 6 or more 17 171 19.1 30.4 3.6 28.7 1.059
22 Fp 6 or more 37.9 22.9 97 6.5 215.0 0.451
23 Fz 2 or more 31 403 20.6 124.4 13.7 251.1 0.495
24 F, 2 or more 34 195 14.4 32.8 7.4 40.0 0.820
25 Fz 2 or more 27 274 28.3 52.9 5.8 94.6 0.559
26 Fz 2 or more 34 299 271.6 110 9.1 118.0 0.932
27 F, 2 or more 34 325 28.2 99.2 3.7 145.7 0.681
28 F, 2 or more 34 354 23.7 139.2 5.5 180.9 0.769
29 F; 2 or more 32 354 25.2 100 3.3 180.9 0.553
30 F, 2 or more 33 375 225 152.4 7.0 209.3 0.728
31 Fz 2 or more 31 381 274 120.9 5.7 217.9 0.555
32 F; 2 or more 29 405 29.2 85.6 6.0 254.3 0.337

Notes: Category: Refer to Table 1, Elapsed years: Elapsed years after fruit bodeis occurred for the
first time (including the first year).

D g: Breast height diameter, H: Tree height, M ,,: Uprooting moment, &: Inclined angle of a stem
at the uprooting moment, M, 11«t- Estimated uprooting moment calculated using Eq. (3) fitted for
trees without fruit body, M ratio: M /M g pest-



200
s r Table 3 Average uprooting moment ratio
< R * (M /M ) for fungi damaged trees
= 150} + ; or more e ) B )
s "| @ Without fruit body o+ . categorized according to elapsed years after the
g i + Elapsed years M /My est
g 100p- +++ A 1 0.560
E, [ 2 or more 0.643
% sol 3 0.800
4 [ 5 0.866
D O [ 1 1 1 1 I 1 1 1 1 I Io 1 1 1 I 1 1 1 1 I 1 1 1 1 6 Or more 0.755

0 10 20 30 40 50

Breast height diameter (cm)

Fig. 5. Comparison of uprooting moment-breast
height diameter relationship between
undamaged trees and decayed trees with fruit
bodies.

Elapsed years: Refer to Table 2. A solid line is
a regression line determined for trees without
fruit body (Eq.3).

3.3 FEARDRESG. B, BLUEE

BRI A LT RIRIIE SO RA £ < BT RVME CTh o7z, 72720, Hx OEFARDL
HIBRBEIIGRLER L 2 o 72D T, Z OBHIIARTH % I FERF AT OB & 72 5 7212, 2016
D 2020 FFEO M O i1 TR E TR A OB L B OMRHEZLZ & 0 . 457 LT, 45~90° | 90° ULk
D 3 PERRIZAVE L TENENOEEE DEIA % Fig. 6 1275 L1z, 90° DL EZE) L2 EE2 4550 1 L EDH
STe—J5, Il LR TR - IR AE TN A DOEENL 45° LITIcE EEole, 2O N, 1
FARIE AL E ORI JE T ~OREBH RILH E V RES BN ENZ D,

2020 FITHIE LT- T E R R EBRER S (Hnact) OB % T REFAFELENNR L2002 Fig. 7 Th
%o Hmaxt 1T FEERBEELENEL RDICONTHREMLTEY ., & ICFERFEA 6 FLLERE LT
HOIFZENLA DK KU L LR THBEITHEM L Tz, LER- T, TEE S EEICREL T D E
KIZ ERWHIREA#E 252 T D AMREMED &, SV R 2 & RS I3 o TR <IRR H
DUMIHIBSA T B4 U, A TR EIICIER LT 2 E 2R LTWD, 728, 2020 FREICHIT 5
Huaxt ODFKAEIL 186cm Th o7z, FIEE  (2014) 13Xy a v X 72 X 58 ENETe & @53 E 2m 12
HETLHEMELTEY, FEEOBEDHGR SNIEED Huact (35% S DICELS RD RN H, 72
B, gl EE LB A Eh L2 EAARICE L T, FREEORSIAER S LRI 2RK M e o
BNCHBIERRD SR D> T2,

2020 A LTc RO EE (Wis) OB Z R AEZFEERNC Fig. 8 (IR LTz, Wi D
ELAMETE RO LR > T L T 0 | FFMEFAE 6 FLLERRE L2 b DI THRAE LT
HOEHRTHEIZEML Tz (p<0.001), Wi 23 K& W E MG ET L T2 ATBEMED &
EBEZOLND, KMBFIEOFFIEEDFEAE L L &, —RICKEOFREENRRELZY . IO FZENR
ZEFEAE L0 THHAE, BHEANTOBAN N2V EA TS EEX TV ERESINTREY  (FTE
2014), ARIOFER S ZNEEENIITRTHDOTH D,

2016 47, 2018 4, 2020 F=- 3 [0] 7- KT 4 FhE L 7= 46 [EIRICOWT, FRAES 2 & OB % ik
L7= (Fig.9)., FHEITHRZ ML TE Y, 2016 4 & 2020 FFOMIZEB WL EEENG BN L T
Wz (p<0.05), LY | EFAARITER ORICHE > TEFPENEIT L, FEERORBARNEML T
T EWREnTz,
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90° < (27.3%)

45° ~9(°
(20.5%)

Fig. 6 Percentages of amount of change in azimuth
angle of the highest fruit body projection.

400

0 1 L 1 1
1 3 5 6 or more
Elapsed years

Fig. 8 Variation in oven-dry weight of fruit
bodies for damaged tree (WrB) in relation
with elapsed years after the first fruit-body
occurrence.

Error bars denote standard deviations.

3.4 FELKLEENBEYE—AY MIRIFTEE

70
60 -—
sof t
40 _—
30 -— {
20/ i

10

Hinax.F (cm)

0 | 1 | 1
1 3 5 6 or more

Elapsed years
Fig. 7 Height of the highest fruit body for damaged
trees (Hmax-®) in relation with elapsed years
after the first fruit-body occurrence.

Error bars denote standard deviations.

300

100 {

0 1 | 1
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Fig. 9 Increase in oven-dry weight of fruit bodies
(WeB) for 46 sample trees.
Error bars denote standard deviations.
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Summary

Robinia pseudoacacia has often been planted as a roadside or park trees in Hokkaido. However,
trees decayed with the white rot fungus Perenniporia fraxinea could be in danger of falling down with
uprooting caused by strong wind. If we could distinguish trees susceptible to uprooting damage, then
we could prepare for the attack of the stormy winds. This study aimed to evaluate the effects of P
fraxinea decay on the uprooting moment. We conducted pull down tests on R. pseudoacacia including
both sound trees and decayed trees with fruit bodies. We also surveyed the appearance of the fruit
bodies of the decayed trees over 5 years and measured the radial stress-wave velocities of Robinia tree
trunks grown at the Hokkaido University campus. The results showed that fruit bodies developed on
8—10 % of 837—890 trees. Fruit bodies tend to generate on trees of large diameter and to generate
every year after the first fruit-body occurrence. Uprooting moments for the decayed trees with fruit
bodies were found to be 69 % of the estimated values based on the regression equations determined for
sound trees. Trees with fruit bodies heavier than 200 g were found to be susceptible to uprooting
damage. Although the period of fungus infection seemed to affect the height of fruit body generation

and radial stress wave velocity, we could not determine those effects on the uprooting moment.

Key words: Robinia pseudoacacia, Perenniporia fraxinea, uprooting moment, fruit body weight, stress

wave volocity
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