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Changes in the Secondary Xylem of the Living Stem
of Four Tree Species in Response to Inoculation
with Perenniporia fraxinea™!

Mikio UETA*2, Chiaki HOr1*3 ¢4, Yutaka TAMAI*3,
Yusuke YAMAGISHI*3, Toshizumi M1yAMOTO*3 and Yuzou Sano*3

This study aimed to clarify the factors that influence tree susceptibility to infection by the white-rot
fungus Perenniporia fraxinea, by inoculating it into stems of four tree species at butt and breast height,
and comparing the alterations in the xylem three to five months after inoculation. The four tree
species include Robinia pseudoacacia, Cerasus sargentii, Ulmus davidiana var. japonica and Picea
glehnit; the former two species are easily infected by this fungus, whereas the latter two species are
not. Polymerase chain reaction (PCR) analysis detected the inoculated fungus only in the butt xylem
of R. pseudoacacia and C. sargentii and the cell walls in the butt xylem tissues of these species were
eroded by hyphae. Other xylem alterations (e.g., water accumulation and cell occlusion) differed
among tree species, whereas no apparent difference was observed between butt and breast height. For
example, water accumulation occurred in the discolored wood tissues around the inoculated holes in
both R. pseudoacacia and U. davidiana var. japonica, while dehydration occurred in the light-colored
wood tissues around the inoculated hole in P. glehnii. In the vicinity of the inoculation holes, resin
deposits formed in P. glehnii, whereas cell occlusions by tyloses/gums occurred in the other three
species. These results suggest that susceptibility to P. fraxinea infection differs not only among tree
species but also between heights above ground. It is likely that no particular response to fungal
inoculation in the xylem tissues of these four tree species is closely associated with their susceptibility
to the infection by P. fraxinea.

Keywords :  susceptibility to infection, white-rot, Perenniporia fraxinea, inoculation test, xylem.
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EAE L7275, W EREICE 2@V ON Loz, LW ENY YT, TV
7 DHEETR D S DABIM S NTze BRI X BRMNBRED S3# b W O HBREAE R D2 (O T FED
SNz, HHILEBEOMMRIIB T, TAHZY <Y TIIBEOHER, MoK 326 3 5l T
FZEW OHERI DSBS S 7ze Db b, RIS 2RISR, LS TRELEE R
%o F7z, FWITHT 23PUME & ARGERZ EOMMBRTH U 2 BOs & @ R B2 B 7

WwWEEz b5,

1. #
Ro Z) FHREIABBAE TH LRy ay ¥ 7

(Perenniporia fraxinea (Bull.) Ryvarden) 2 X -
TILFEBHCH I SR SN A MBBF RO —>THh
%o MARDOBBFERRLHIEDFH & 7 57215 Th <,
RN BERERI SR T LN H L7720, wILET
AR R IR T REREL 2o TW
', Ro ZH W, oYy Ya
(Robinia pseudoacacia L.), 7 53 (Cerasus
spp.) 1ZZ& K SET HA%, SHEEBNII AR v
EWMEENT VB EY, 12720, ZORKICE-T
ZL WSO BRERHEICETELIORINY Y
2O D DOBAIIEL L, 7 THEOLER
FECIE—MRITHIBICETRLZ LR VwE LS
TWw3Y, 29 vio i FERE X O1F T 0Pk
BEHDOA N =ZALNIRy Ty 5 X IR Y, VARG
R DN TRIRIA O 152035 0
WARDARINNI I ARIEF OIK % LT 5 k4 72
P2 b > Twb L EZ LR TV D — kI,
BHRDIME & 20T 5 &, G IE L OMHLEE D S
AR (reaction zone) & IMHEN B ZEMa S O
M ORI LA™Y, RIS T, REEATE O
WHEIZHZEY DS HERE S 5, & 5\ ISP T E A3k
HT B % EORMSFN, ALFNEIIRS 52 &I
X0, BB L 7D S 4 7 AN DIE AT O
BAZHIET2EZ2Z50TWETY, £/, &6
HREED DI RAMENIE U TEL AL L7 301E, A
BB L 22 27280, WRMEOARMIEE ORA %I
1T BHRED D 2 L v ) BRI S hTwna e,
INSEFRORIBIZBWTTOHET D, HbHW
FRICEEE SN, A LT REE b o
EE 2 LN DKGEREERHMRREN B /oh T, &
DBy 75 r OEFRZIEZ IIES DI
HR 7 ODIHLRITIN TRV,
ZZTARZETIE, 12, No I 9 TR
Hegm % BHEE AT O & A VBT T A 9\
L7zRy a8 rOEED LR T SITENDH DD
P, BLOHE—BENTHZOSED L3 S i3
FTRICLVRLZ L0 ERFT 5720, BIEHED

il

FENY S [F IR B IPTEAR V E HER SR D
ND)IL UV a, XYY T T (Cerasus sargentii
Rehder) &, MUKW EHfRISNEZNA V=L
(Ulmus davidiana Planch. var. japonica (Rehder)
Nakai), 7% TV~ (Picea glehnii (F.Schmidt)
Mast.) Z x4 & LCHEOHIERES & i miBic Xy
a7 OBRERBEE T 72, IS, RXyagy
TOEE - BIEOLRT I 2 EAT AEEDREIK
W2 2720, OB BIT 5
IRGF 5 AT DEEACR IR A0 e Fe i % el L 7o

2. RBAGK

2.1 fHEEA

el KA W 7 4 — Vv FREE v 5 — 1
INEF RIS ANV Ly V2t ny Y <y
I, ThTU=Y, BLUORKZRE Y & —FLIRHE
BHICAEFBT A V=L ENRER L ARzt E L
72 (Table 1)s BEEAKICIIWE SN TE S THIES
DL DERAT,

Table 1. List of sample trees.

Species Hgf)h t l()clfn% Site
Robinia pseudoacacia 11.0 105 TEF
Cerasus sargentii 134 15.0 ”

Picea glehnii 12.0 14.0 ”

Ulmus davidiana

. . 105 13.0 SEF
var. japonica

Notes: DBH: diameter at breast height, TEF: Toma-
komai Experimental Forest of Hokkaido Uni-
versity, SEF : Sapporo Experimental Forest of
Hokkaido University.

22 ERERAERORER

20154¢ 5 268, dvifE K@ iEN (RLBET) o
U ¥ (Kalopanax septemlobus (Thunb.) Koidz.)
WARDHERNZTEAE L TRy a9 7 & T35k —
WERL, 001%7 v ¥Y) v 208 T P FF
A b a— AFERE A2, 3 H S TR 28
L7:1%, WiEDLmT 2B mcBmL7z, 1
W, B FICE S XIEXBATE = 8mmx 8
mm x40 mm %4 ZOWHE (F—r7 L—=TI2L 5
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121C, 15%3) L7z7F AR (GE#) ziEE, 338
PR TRAR L 72 O 2 HMREBIH V7212,
23 &

NV LIZIZ20154E 7 H 3 H, Mo 3 BRI IR
7R 1 HICHERE L7, BAMETT & NI OO
fHAF (MmO cm E3R) o4z g %
HID#HE LTS L BEE X O £330 cm
(LLF, 3BB) o> Ra b i 0 ook 5 32 i 20> S .0 12 1H)
FCEAEISmm - X4~ 6cm OFEMILE KUV
THiF, Nyawyrz8iLsd-RKFzifiAL%
(LLF, B, o> ba—n e LT, WEos
L V10em F & HBEOFEME L V10 cm LR
EL L —FHr S HEEOLE DT, Ww L7
K xenenl 22 ALL (DT, 2 b
T—)ViEk) . KFEIfARE, 70% L% /7 — VT L
2TV IRA NV EREY) ak® (EE) < —)
ZLETOLICED, EHIIBRMNNLDZ 720
Hix 7 — 7 CHiR L 720 AKDMAZB 720, 1§
OG0T S RICT I AF v 2} (EEE
30cm) MBI L TEo 222 KT —
TTEEFL, SOHICKEM (254 Upklat
A—=8—3 =) THIED L7z, HIBSERIZARIE D 12
LMD 7= DEAENHE L o 72D T, FERT R
Moz,

24 HEOFEER

N)ZryVa, I rI, THVUS VL
20154E10H13H, V= LIdFEI128 2 HIc3k 28
WM L7ze R OREZ etk B2 SEREIL, #
izl L7250 cm £OHKE E&Y Lz, &
KO EZ T VI FA Ve == — T
KLU, EBREFITHELL. BH, FHKOEME
A5 B3 em ORI E M OBBH) 12X 5
FUREBIEH R, [ U <P 7 cm OFPH % fik X it
BEFED ICXDKGSBIEARALE L, A% RN
L720 ZOHE LIk X MG EORFER - Hf
T, BHHOREIZOWTIZRSEF L7 F
VE(HABKZ LY 7)) CaA— B (4C)
LTBE, BMXMEEFRAEESIC, HLEZD
FHIZHL 72,

25 MXBEEXICLZKIDHDEHE

WL a & 4R 5 cm O FIAR L D EH ILY,
2~ 3mm EDORID#HF R % Mo Z#THM L
T2e SNEMEN Sy 2 ICEHRHEINXBT 1 VA (B
+7 1 )v2a, X-RAY FILM FR) LiciE %, X
S HE G (Softex, IETY) 12 & W HEE20kV, &
BIE5mA, MRUTHEE 4 7, WEAHHEELS m T X
FIRGL, EMIRECTORX MG EZFREREBIC

ZNOREBORITHEGEE oL L7z, T D14,
FEBRENICTHE T TR S, FH—4&F Tk X
BHEMEET o720 MBI OSEIREOK X HE
B, BEBEEMNRTLI LX), BRILMET
A U B M OZALR K534 DZAL & 72,

2.6 DNA fEif

VRN 2 T 2B Xy av ¥y r Ol
#1k7> 5 DNeasy “Plant Kit (QIAGEN) @71
I— VKV DNA 28t L 7= #5172 DNA %
AL LT, R 2T —VEKe (PCR) #:12&
58S rDNA % & & ITS I 2 WiIE L 7ze 754
~—+t v M ITSI-F & ITS4-BY %4l L7zo PCR
Z1394°C 245 (1 1m1), 94C30F» - 55C 143 - 68T
145 (30[m) THISH#T#H, 4CERFFL,

Ny aw gy ML AR ICowTIE
Ampdirect Plus %+t v I+ (SHIMADZU) » 7 u
P2 =N T, Xy aw ¥ ITS OB
ik MR, XM EREICH WK
M OERIL L D BRI IR mm B AL O
BB L O EM A 572, PCR BUBE30 ul 12
AR (2mmX 2mmX 4mm) Z#&E L, 95C10
45 (1 161), 94C 3085 - 50C30% - 72°C 1 45 (30[10),
72C74 (1MW) OFHTPCR 217o720 794
<=+t MIITSI-F & ITS4-BY 24 L7z, M
TEASED SN WAL, —KPCREWZ TV 7
L— P& LTITSL, ITMY 794 4~—tv 2 H
W Nested PCR #1475 72,

ZFNEND PCR EWIZOVTIS% T A A — A4
VESIKENC XD, WIRZMEL 2%, BRLAD
DOERBASH a0 2 Uy XKL, ¥4
Vo7 b= v AWK D IEIREA & g L7ze ABI
BigDye ™ Terminator v3.1 Cycle Sequencing Kit
(Biosystems) @ 7 & b+ I — )L IZ it v, BioRad
DNA Engine Dyad PTC-220 Peltier Thermal
Cycler W CY =7 VAR E N F 720 =7 VW
—13 ABI 3730x] Analyzer & 7z, 15507z
B, BLASTHRRICX DNy aw ¥ 7rThHhb T
L W L 72 %12, DDB] (DNA Data Bank of
Japan) ZE$kL 720
27 RFIEMEBHE

P L D, RS2 W L TR TH - 72
EE 2 BN DG T B 7RI E OZ B A 5
EF 7208 (LUF, 388) Z&tfiizE ) i
FAA B R~y v EEifE :50% L% /) —)b =
5:5:90) T3 HMMEELZ. APk OREARIC 1K
M LZEx 6 M) O, 30% Ly ) —VIZiZ LT
BAFL7ze NI 70 b —2 (RADEHE LS-
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113 KA EAI 70 b—2) ZHWTI5~25 um
JEOUR ZEM L2 1% VAT TN—D 2~
SEA BT 5 gt 2T, Ktk T8/ —
W)= ZATHhAKLZ, SBIZ, VERY (77
<t ANET A=) IR LTHOBIR Ouifd

Fig. 1. Transverse section of discolored wood of Cera-
sus sargentii. Large arrows: vessels in which
lumina are completely occluded; small arrows:
vessels in which lumina is partially occluded.

At g4 ) THAL, RATLAT—baERL
IVX N7 T OEMMIZONTIE, KR,
Iy ha— VEOAROY R b C25h B A 25 3k
L7z asimifg (e 75 1) x Hafi 510 =450 X 333 um)
EHWT, SEERITT A HESNEEROE
GEER L. BAEINEE I, WEEEICH
EINTVLHDLEHTWIIHEINTNEHDD
285 (Fig. 1), ZhZFhz 1, 05& LTHA
725

3. % e

3.1 MEBICET2EBEKRDIFITDOEL

R IR R 2 LS A S 7228, M—#fEo
BRI E o v = UEB X OTHIBSER & TR T
AR K 53 AT DEAL DAL FIZERII A SN o
T2o NIV Va2 T, BHILHEOM DRI
1L, ZoZEOMIZKGPERL Tz (Fig
20) 0 ZVXIH 7 FI2BWTDH, [EOEMHE
U, ZALREM TH - 72505 O LM DI D5k
WIRGIZKG Db R EREAA L N (Fig

Fig. 2. Sets of soft X-ray photographs (center: green state, right: air-dried) and visible light images (left: green
state) of sections including inoculation holes (asterisks). (A) Robinia pseudoacacia. (B) Cerasus sargentii.
(C) Ulmus davidiana var. japonica. (D) Picea glehnii. Arrow heads: light colored wood, arrows: x-ray

absorption of resin.

Notes : Decayed/intact wood blocks for inoculation are visible in inoculation holes for R. pseudoacacia and P. glehnii
(A, D). Inoculation hole was not exactly bored in horizontal direction for C. sargentii (B). Inoculation holes
in air-dried sections are widened in U. davidiana var. japonica. and P. glehnii because of anisotropic

shrinkage (C, D).
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2B)o NIV L TIE, FROEMIEL, T0%n
MK DD T MER L Tz (Fig 20). 77
Iy T, LIS &0 Wl OO & Rz iR G
MAFHEIE S iz HREILOEGOMBETIZ, BEDS

Table 2. List of samples used for PCR.

Sample . Sampling
No. Species point
1 Bu In
2 .. . Co
3 Robinia pseudoacacia In
BH
4 Co
5 Bu In
6 .. Co
Cerasus sargentii
7 BI In
8 Co
9 In
B
10 Ulmus davidiana " Co
11 var. japonica In
BH ——
12 Co
13 Bu In
14 . .. Co
5 Picea glehnii In
16 Co

Notes: PCR : polymerase chain reaction, Bu: butt,
BH : breast height, In: xylem near the inocula-
tion hole, Co: xylem near the control hole.

1 2 3 4 NCPCM M567 891011121314 1516NCPC__ M

¥
ol - -

Fig. 3. Agarose gel electrophoresis of Nested PCR
products amplified with primers targeting ba-
sidiomycetous ITS regions.

Notes: PCR: polymerase chain reaction, NC : negative
control (distilled water), PC: positive control
(Lepista nuda (Accession No.: LC144835)),
M : molecular standard. 1-16 correspond to the
sample numbers in Table 2.

BT, XERIASRD Sz, 2O XU AN
RETHIADOONLZ LMD, KUSNOWEERIC
Hkd 2 LZ2b0N5, KoMK ho—
HIZRRD NIz, KBS TIIAKRGERICHRT 2
XU R S0 & FAREICE THAKLT
w72 (Fig. 2D).

32 EELULEOKRE

Table 2 IZR L72&H >~ 7 Vd 5 D Nested PCR
FEYD % TEAIKENC T 725 R % Fig. 3187 Mg
RRDLNIH TV, 2,3, 4,5,10122nT
= VAR ERAT o TR, Tl vy
VY2 OB L5 (VY YY s T oM
BREEE) ANy aw sy o 4% Y SV TEER
Ll &7z (Table 3)o
3.3 NFEEMIEEHR
331 NJIryVa

MBS DA IC BT, ST, s
W, RERMAME S X OVl 1A IR O PIE LS B R AT
Blgt s N7zo WRIC & 2 MBuRE D55 b BT TR
bhz (Fig 4A). —75, M TIRIRRIIBIGE S
drolze Tz, Bk & UM OBFIRAIL TR
REE SN o720, BTN, AEHHE #
MEO/NEEE B L ORI v, VT
V—Til { et SN2 HEY B S 1 7- (Fig
4B, O). Zfbt, WM& D, WHOBRE D S
nas&, MEMIBDENL o7,

MR Cld, b CHIBSEEREE & FAR IS
AP E Nz, L L, HERERER TR SRz
X9 R EE DRI R SN e dro Ttz T2, £
B EBMOWHIZBWT, Bk o/MREE ICFHED
BALN, BMORFEFIIEF O — AP0 HN
720

Iy ba— VT, WRIEHBEROZEM OH
THILOLEBEICBE > TRO SN, MEERTIE &0
WThBE SN ol 72, W - lEHE d
AR & MR ISR B ZE M sl s 7z,

Table 3. Fungi detected from each sample.

Sample

No Putative species Score Identity Taxa Accession No.
1 Perenniporia fraxinea 1102 556/556 (100%) B(W) LC224332
2 Fusarium solani 954 484/485 (99%) A 1.C224333
3 Fusarium solani 1019 517/518 (100%) A LC224334
4 Fusarium solani 955 485/486 (99%) A 1.C224335
5 Perenniporia fraxinea 1130 592/597 (99%) B(W) LC224330
10 Ascomycetes sp. 950 552/572 (96%) A 1.C224331
Notes: B(W): White rot basidiomycete, A: Ascomycetes. Sample numbers correspond to the

sample numbers in Table 2.
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Fig. 4.

Z
[}
=
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Occluded vessel elements (%)
(2]
o

o

Fig. 5.

Notes :

50

40 |

30

20

10

Light micrographs showing xylem near the butt inoculation hole in Robinia pseudoacacia (A-C) and Cerasus

sargentii (D, E). (A) Xylem elements of walls erode

d by hypha found in discolored wood. (B, D) Boundary

between discolored wood and sapwood, including the area around the boundary. (C) Cell occlusion in ray
parenchyma cells and wood fibers found in the boundary. (E) Hypha in ray parenchyma cells found in dis-

colored wood.

: (A-D) Transverse sections, (E) Tangential section.

Large arrows: occluded ray parenchyma cells and/or

wood fibers, small arrows : eroded cell walls, arrow heads: hypha. DW : discolored wood, SW : sapwood.

Bu/ln BH/In Bu/Co BH/Co
Test departments

Percentage of occluded vessel elements in dis-
colored wood of Cerasus sargentii.

Bu: butt, BH: breast height, In: xylem near
the inoculation hole, Co: xylem near the con-
trol hole, Bars : standard deviation.

332 IVUYSHrT

WA CIL, b ORI, EEEE
B L ORI NI R R AEIE S, HIREED
SIRL R SNz —h, WM T EOMRERIC
LHEARPR SN o 720 Bt O 4 Tl FeHl
o, WEBLORIBBHMEC SV A Yy TV —TEL
Yot SN HEWDBIS SN, JRI0H & OB R4S
ETEL Reh7: (Fig 4D). ZEMONEWZ b
TV T, BESR T ARVWEEERB X
O R EBMAME D NIE X B AR DS IER ISR WHETRS
N7z (Fig. 4E). EEMEOREIZHE > bu—
VERE D QA FEICE o7z (Fig. 5)o WM TIIZRE
M DI T—FBO A R ARFRAAE  PAZE s A S
7oz, BT BR > CRSEM A EZ < B0
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b7z,

MEEAE R Cl, 2O - 0L D ISHIB P 2
R AR DA IR & M CTH - 7225, Mg
BEDMEIZFED SN dr o 720 BEHIEOEE T
BREAEES & ) AR > 72 (Fig. 5).

Iy ha— VBT, HIBSEROILOEEICB VT
HARDIA SN, M CldBig s N o7z, Mk
Waws &b, ZEthbh & b oM R SEM S HERE RS & W)
FRizBlgz s hiz,

333 Nzl

W ERoEy, EHOFEICED ST, Bt T
DIEH M TOWARIIBIEIN L) »72—F T,
M ZEm 3Bl SNz, HEMORIEE 5 4 72
B MO TREZEVIZALNT, &b
IMCTES R eS| AN E N 2 G
T Rt SN BZAEROMEDATHA S h, BE
WZAEF O — A5 SN Tze ARTEBMEME I B ZEW 13 8
BEINLDPo T2,

334 THIVUY

W EE oy, BROFEICED ST, WRiIK
DA OEIER L T Wb E %2 5N A HILERE
DRYZE L 72 KRN TIEERD S 7228, dlH O
& MBI ERE OB & WM TIEFRD Sk
5720 HRILIL B ORBEMTE, ROME, B LU
MEbe b, JREBTHR SN X9 MBI 22 3 B
BAINLDPo T2,

4. % %=

fE % Table 4 12 & D720 AWZETIX, "o
9 7RI RGeS B B 28 i VT RE & AR B TS
B L 72Xy a8 r OO LR SITEWVDD
L0h, BLUH—HENTLEZOEED LT S
B EEICE )RR ODEMET 5720, Y
FEDENN TR AR SRS 2 b S & L OBt o b

B8 & Wi s A TR T O B 3B 2 AT o 720 WEET 5
ISR B LIRS 2 B3 H 5 7, &k
BE OB NS L 72 B e @A A iz, Bl
LRy awyrign)rryya, zIyVYIH¥rs
POMIMNEN—FHTNHILVZL, THIII IS
I heholzZ e, NV, ZVYIY
7 I DELFTIEN Y 277 r iRz & B HIBEED
EDBIEE S NI-DIZK L, N"V=L, THIVYR
VTRENRR NG o722 80 s, RXyaw sy
TGS BB E S B, R DM R R
EHARTHETROMIEBEA LIzRy T 5 H3sit
LR TWEERD, EHIT, Ny ay Zr s
n7z2fied, WETRRBEIN0IZH LTS
T ENLn-722 8, HBETIEWRIC L 2 MR
DRPBE I NI~ THE TIERD SN o
2 EMD, Ny ay s kBN B W T
EPOOFSITLoTHED LR T IFRNE L
HIENEZOND, TNETILYH, o H2lF
FOBB LT SITHHEMER DS Z L i3MsnT
W7 F72 BARTTERYy Iy 73T
BIT L LEEZONTBY, FEAKIED - IXSHE
FHEZSSA L, i S o @ wEBiIciz R S e vy,
LaL, #ERBETED L) BRI
X B R AR U2 SN 472 5 v,
EHICARIIETIE, Ry aw ¥ rOEED LT
SEMMECLAAT A EZEEMET 5720, B
HIZ X YT 2 REDKRG A DZAL, B X OER
LB &) Bt 2 &AM R TR A T E U
LHEWOHRICOWTH R, L L, KRR
BRy AT FrOBELRT IO 2% JuE o)
LENZWLNMITHIEIEZELV, maKEON
MR MBS U T LI L LBEGIEREE & 74 o 724458
X, KMBHWOBAZIILET 280 H2 LS
NTWBOW s AWFAETREM LNy 2w ¥

Table 4. Summary of results.

Robinia pseudoacacia Cerasus sargentii Ulmus davidiana ~ Picea glehnii
Change m'water (.hStrlbthlOIl Accumulated Partly accumulated Accumulated Dehydrated
around inoculation holes
Detectlgn of Detected only butt Detected only butt ND ND
P. fraxinea
. Occurred Occurred Occurred
a) b)
Cell occlusion (Rp. V. F. Ap) (Rp, V. F) (Rp. V. Ap) ND
Eroded cell wall Observed at butt Observed at butt ND ND

by hypha

Notes: ND: not detected, Rp: ray parenchyma cell, V: vessel element, F: wood fiber Ap: axial parenchyma cell.
¥ Amorphous substances that were stained strongly with toluidine blue O. ” Xylem cells were probably
occluded by resin, which were removed in sample preparation for light microscopy.
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Zr B S N E SN o 72T, K
K OBACICHE 2B WIS N h oz FD7
B, KREBHREDOKRDBED Ny a7 & r OEIE LR
FTEOMMAEERESEAT LI LI3E 2, b
SHCEBISZ SN ZED I LTk, " rY
2, TIUXIYFIZTIZBWT, BARDPROONE
bt o rp T b Y ATF L 72 M LI B R A
BALTOVLODPBIREIN o722, BLUOE
bt O T HEW % & OAIRAEI S 5084 &0

BT A S B DT TOMER TR HE SR AT X
NhhorzZ eh s, HITBAZEWIIHREIC X Y Hic
BALZNY a7 5 OPMEAND)ILEII b7 5 &
EEPIE LTV ELbNE, 2O XL, Kb
W ORGSR O PIELZ 31 % FAZEY 3L, P
TN AL 72 AR B~ DR R DR A Z WIET % & v
ATNETORM Y & —HT 5, LIL, 20F
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