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Fig. 2. aRHERIIUAR
Sampling of an outer layer of Egonoki (Styrax japonicus) on June 27, 2012 in Kyoto

2a: ARHREUR ORI ORI Rz B0 & a0kl 2 FREUE (2d)o 2b: a0R) 1 (2¢) B K TR 2 (2d) OFREUNLE . 2¢: 2k} 1: HiT4FE
IS AHEBH 2RI TRICHE L E BN 20 TR ) LR O, AREREEAOER : 7 mm,
2d: alRL 20 AR RFRME TOREEN TR EFR ) SRR OB, ARG O /e FIFEREUC X D Bk
PVHIEEL 72860 (or e ). RORHREGADETS : 10 mm,

2a: Bark-stripped stem of the sampling tree and one of the sampling positions (2d: Sam-ple-2).

2b: Sampling positions of Sample-1 (2¢) and Sample-2 (2d).

2¢: Sample-1 were punched (7 mm in diameter) out around the boundary between the intact bark (right) and the "regenerated bark”
which seems to have been regenerated after bark-stripping in the previous year (left).

2d: Sample-2 was punched (10 mm in diameter) out around the boundary between the intact bark (left) and the "bark-stripping
surface" seemingly soon after bark-stripping by sika deer (right). The "bark-stripping surface" is supposed to be covered with
translucent material with whitish color and a light green tinge, considering a fresh peeled surface ( » ) in the upper left of the
sampling trace is almost pure white.
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FURL 1-A (0 BEARER ) (Fig. 2¢) Tld. H4ERICIZREIC
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FNCRE LTz ) & BICZ DOIMUD /Bl I i U 7z 4t
JEiE, MifREENRE I NG, MR TEHS < EW, M
D THEEOMMBE THRK SN TV, T O I —REEHT
T, BERIEKBHPOBEEERLGEN, BEEREZSX
WSS TEA % & 15 MldERETH - 7z (Fig.
3c)e LML, Z TICIITERSE & 2 %\ & HhE T
T Bl DfE 3L S Nizh - 7z,

ARl 1-B (B AR ) (Fig. 2¢) Tld, Pti% (Fig.
da) Tl RETESZ KGR 2 WEE DML O M FEE A K < G
mE N, W% (Fig. 4b) TIEXZN 5 OFINIRESIHS < B
A% RBERFFD T EMBREE NIz, T ONM (BT
BO R IR T ERICR T & BISDR R IEH

LARTA U = =
Fig. 3. adlfl 1-A: ORI O AR GBI O A TGPy
Micrographs of xylem side of separated Sample-1-A in
cross section
3a: Betiff, 3b: 3a LA —HIFOMICH. 3c: W TEHE,
P 3a DR L[ — I, Vv EEER
3a: Ordinary light micrograph. The outermost layer on the
separated xylem-side of Sample-1-A is a developing-xylem-
tissue with a wider primary-wall-zone (range of double-
headed arrow) and without a cambial zone.
3b: Polarized-light micrograph of the same field as 3a showing
bright xylem elements with secondary wall development and
a dark primary wall zone (range of double-headed arrow).
3c: Phase-contrast micrograph including the same frame as
3a showing extremely thin-walled xylem elements in the
primary wall zone (range of double-headed arrow).
V: Vessel.
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DN, “REHBICBEHE LT, PR FEIED 2 ~ 3
fafE . AL Ko T 5~ 6 ML O LEFED Al
Nad > 7zo RIT 2 ~ 4 M8 OB IR /il &
ZN5 LR L THHMMOBERENRE/NME (RER
FIRAVE ) ORIEAH O T OHINEDNERRE T & X
5N%. EHICZDRTMTIIBNENPPREER, —

100 pm

Fig. 4. a0k} 1-B: 73 HlEARI O Kt Bz JUA T i 1))
Micrographs of bark side of separated Sample-1-B in
cross section
da: Ft1 14, 4b: da L [F— BB O RICG. dc: MiHH G,
Ca: JERK 7

4a: Ordinary light micrograph. The innermost surface on the
separated bark-side of Sample-1-B was a rather wider layer
of thin-walled-cells, presumably composed of a cambial
zone and a developing phloem.

4b: Polarized-light micrograph of the same field as 4a, showing

weakly birefringent phloem elements including some
elements with secondary wall development and a dark
primary wall zone (range of double-headed arrow).

4c: Phase-contrast micrograph, showing thin-walled phloem

elements and developing phloem and xylem elements in the
primary wall zone with a cambial zone between them (range
of double-headed arrow).

Ca: cambial zone.
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MINTE G ot —A. ARERINT ANAMICH L LTz
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IR Z T2, 3.1 TANANRRHEZIC K 28K & AREBO 57
HOBEFE R TR UK 51, DBk DIE REH D AER
M—RBERHTH D L 2ERT B L. HEEETIE, #
W77 B THA7 U e R MR O—RBER £ TH Z DI
EAEDPEERL TR EERBLTVS,

F 7z, Fig. 2b IR LTz K D ICRARE 1 &bk 2 1 7] — 48
WO LRIV U T30 ©H - 7=hY, Fig. 5 & Fig. 7 DLt
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1-B)

Fig. 6a (33K 1-B (2B AER R ) OFAMS R & (e
FOBR 2 GO AROmMYIF ORGHBETH 5, HEOKN,
&, FURHERER IS RIS I BTE O F R B ERICHAEL
e BNz (AR ) TH O HimicBHRoe
R Rz D 5k O U To /NI 75 285 B O R Rz AR AN L
5N%,

PAER R (X, AR IR D BT & - THAREIC N &
SRR MR Y] 5 N Tz (Fig. 6)o JERZDOFYITIE,
WCROEINEZNEYTREIN, FLIRFET. FLH
TR AZZHOENH D (Fig. 6b and 6¢). TNH
VI EREREEZ SN, TONMNCIE 2 ~ 3 Hillg
OV I EEND O, SHMICE. FLIRFET, P

/ \ = 5 A ¥ v
Fig. 5. ilf 2: # B HBZR & RO R ) BFROAIY)
B
Micrographs of Sample-2, soon after bark-stripping,
in cross section
Sa: Jeftf%, 5b: Sa EA—HIFOMIEE. Sc: Hk BFT
FHEONAEGR, Vv EEER
5a: Ordinary light micrograph. The current year growth ring
(arrow: growth ring boundary) in Sample-2 was apparently
narrower than that in Sample-1-A (compare with Fig. 5a and
Fig. 7a).
5b: Polarized-light micrograph of the same field as 5a.
Sc: Phase-contrast micrograph showing that the outermost part
of Sample-2 was composed of developing xylem elements in
1 to 2-cell-layers with primary walls.
V: Vessel.

TERED M & BFfEIC JERED I Z N E N OMIlE D%
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B IE & DI EEEDENTHE eI T BT &
M T &7z (Fig. 4a and 6b), ZDHNJE TIX, HEBEENIZIEF
H—T. M OMINE (BTN ) & EA TR OM
Bl (BTSSR ). FAUCKERET 2 BB I/ MEOMI (1
i) OEFINELSETE Tz, Z OAREUNK AT b2 &
CICER & HE A DN, IEFITHERETH DBURTENE L
INE L R EE B - Tz

N DYVEIC &, BEEIC KB CIERICEBED R 7 L
LA F (Fig. 6a, » ) DMEEEICHTE T %t 2 IR IR 5
ELT, BRAMICORG [T N, DRBEATOR
JEEEDHIFAMN LD & IR L FH L T Wz RiEICIE
RE NN TH BN B %

SV JE B2 K 0 AMATT, SERIIRD AMWFAET %, H%
B DR X IZNE Y & 1IFIEE CRETH - 7z, WIS
FEL U 7= IR A S J S e S, RDEASR T W7
BT £ o T MRS RPN BE S L TV 7z (Fig. 6b and
60)o ZDIE & A E DHINEANE Kz TRkt & N7z FfiAsHHRR D
Mg e Bbnih, LG THS K RZ2HlENZ < H
HLU., WBRZEEHSHEENDD 5Tz ZTIKEARY
LA RBBIRENZD > T M EBERIC IR
MHEEIN, ZOHFAMRO—HIE X7 L LA FH
oM d Zaiic, BRNFIICREZEL ThRiicniz &
MHEREINS,

Wl ORAVEICIE, BEaCRGI N, BhT0ED
EREME -GSO NS O B SN 5
AES DAV 2 AN B ISR © B U 726 T Z DDA
MU DAV E S L T W 7z (Fig. 6a A5 )o

Fig. 6a DA I 28 DI TH O . Wi D4V
L FBROMBES N E SN, ERETKEDRA Y L LA K
WEUE LTz (Fig. 6a, » )o MR O/ R ENTIZ—EBIC
JERZ VR o T by, S8R NS I3 2 13 IR S e -
Too TERIE | ERRE L E 2 5N 5 HAERI (Fig. 6b) I 1
JEORE MBI ENT WS EBEET S &, sk
B it e UTHIE LAV e HES S NS,

34 BIFFFCRABRICIR 2 RIE BEDEN (G18H1-A)

AR 1-A (77 BEARER ) DRITEICIER E NIAREB (Fig. 7a)
Iy BT S Y O R A B AR IR O 1/3 FRIE DAL E I,
RRRKFETHAZHECTEMHOTZMIBDERN D - 7=
(Fig. 7b and 7¢)e ZD 5 5 1 HOFTMAE, R0 KRLL
Tl 7 I AR A U A & RS U 7o BRI AT L 724t
BaREb. Z ORI HBUR T & FRRIC /IR O HL
BESLVEICHUE L C W 72 (Fig. 7b and 7c, » ) EEHIERD
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TV ZHIEREDO X S ICE RA %0, NNABITRMNTH
2o

BIOERNL (Fig. 7d) Tld. BEFET 2 HUNRAMAREE & [ U
et L JEE OFIUBE 2R OIS 1 B . RERT
WEARMEAERED S, Jg & [ASEDIHS & Z/R L Tz (Fig. 7d
and 7e, ¢ )o T ORMIHITEZIRIEEAZIVEZRi> TV T,
W9 % I SR & O RN IERRI TR X 7a b o 72 h3,
JEFRD 4 D ARKEAED 5 B, TR D 3 {1l D ARHKHED
MW AE DAL D ATV e, T DORERIZEE &l fuBE
ORI, ATV Y (Pinus kesiva) OB THRRICE
WENTo, HHVER T REEE 2 Il S N GEE &
JEHICHMLIL TV % (Fujii and Sugawa 1985, Sugawa and
Fujii 1985), & HICE DEHED 5B B HNC T T
RREEET, DOEIEBETEOPHL AAST M5
TREEHIE (S, ) DI a7 4 T )VEHNRDKEN
EHEM E 2 ARRKHED HRRTT T LD 2 MR BED S T
X7z (Fig. 70

3.5, ERBERTE] OAMEBELZHE

I3/ FDORMIE, EENNE (ER 50 ~ 100 um)
TSRS < 1F I —IC BUE 5 % SR 7 Bf LM
ThHO., NNEOABRESLZ R DR AT & L
T, ORHEETORRETHORNBETIIHE L RZ S

6a

e B2 Z2 55 D il 7 1) A A AY 1~ 2 Al T REaRIC
e U CRLAIS 2 HRRF AR R U I i 23 R RRR O
7 AR E RN D IR E N T WS (Fig. 7a, e T
DR T T/ F OARMGEIAN R 72, #EERIC
Rt Rz 72 AR E BTV B ATHETE DN IR SN T B fefE (L
. B AR ) & OGE R E RN T AT, KR
AR e UTRSNDHHDIFE, VavTeFyYnNF
(Akashi and Nakashizuka 1999), ¥ 5 K7 &>/ (Enkianthus
campanulatus) ([R5 2021), 2 XF (Cornus controversa)
(K 1LDOREYIEE 2010). T2 (Eucommia ulmoides) (Li
and Cui 1988) € L T lime tree (7ilia sp.) (Strobbe et al. 2002)
DILEERS 6 M TH B, TNH ORI HE L 7oA iR
LR . ARSI O [HAEAM R T —
A= |, THAREAMT—2X—Z ], [nsideWood
B KT Ttoh et al. (2022 onwards) ICHD X, i L7z, &
HIT, HIBERRER « HERDK « HREEPREH G
& ENTHHE (DUR, BEIFRRE) ELTIRE TN T
2 RS R R 2 iRAS B ATREME 2 BETER VDT, £
NS FRLOILNER 13 ik 2 8 Z SRS X 7z (Table
o H~ A & (Viburnum spp.) (Akashi and Nakashizuka
1999) « FF 51 R (Sorbus commixta) (38 H 5 2008) « <
> Y U (Hamamelis japonica) (%8 H 5 2008) « / U 7Y
¥ (Hydrangea paniculata) ( BIAR « 1 1992) - 70 &Y

Fig. 6. il 1-B: BiE DR FHRICHE LTz &b N B B ORI Y

Micrographs of bark side of separated Sample-1-B in cross section showing the regenerated bark after the previous

year's bark-stripping and the boundary to intact bark.

6a: FHERIEZ & 2 DAt D46 K 5 /NI IR BaA A DR © H LR DG, 6b: 6a DESTIHER, 6c: 6b & [Al—1HEF
DG, » : A7 L LA R

6a: Ordinary light micrograph of the regenerated bark and the overhanging part of wound-healing tissue from intact bark on the
right end. The regenerated bark consisted of an inner bark and an outer bark isolated by the periderm (arrow). Depending on the
difference in staining concentration, the inner bark is further divided into an inner layer and an outer layer where large sclereids
( » ) are scattered, characterized by very thick walls.

6b: Partial enlargement of 6a, but developing zone (broken line) is not clearly visible.

6¢: Polarized-light micrograph of the same field as 6b. The elements in the outer bark are conspicuously brighter than those in the
inner bark.
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(Lindera umbellata) (%7 5 2018) « 71U VU A€ FF
(Ilex geniculata) ( B4R + {7 1992, Akashi and Nakashizuka
1999, £ H 5 2008) « 7 < ./ 2 X3 (Cornus macrophylla)
(' 5 2018) « A1+ 2 F / F (Lindera erythrocarpa) (]
B 5 2018) « 77T /1Y (Quercus glauca) ([ 5 2018) « X
71/ X (Gamblea innovans) ({M[¥F 5 2018) - L 1a/N /Y
V) INF (Euonymus macropterus) ( BIAR « £k 1992) - /1
T8 (Acer spp.) ( BIIR « 57 1992, 285 2008) « 74 X
& (Fraxinus lanuginosa) ( BIAR « 1Ek 1992, 280 5 2008) *
A R T A (Castanopsis sieboldii subsp. sieboldii) ( 7] % 5
2018) * Y 27 )L (Rhus ambigua) ( BIAE « 1% 1992), it
Rz ARSI, NV S O BELM TR ©. BRIk R
U (3 MIIELLT ) wR N ik Z2 7D T & vt
WMURME LTHEHE NS, —75. WEIfkiRE T, F
RO ORI G X 7oK Bz p Ak & ol U 72 Rz K >
TWa,

PRHERIR~ IR DI AR | DRFA7Z RF DA T,

T FRANEAEE & EBERE < BRTmicE bl
it UCHEE L TR D, BUE S NP TITEAUE & [H
OB ZEM L TVWD EEZ DT ENTE D, KR
HMEHICBOTE, B O sl i Rl e N 1
T HEMEZHE L TVBETTHD,

4.4 %%

4.1. EEELMETDHIVA (surface callus) DFEICELD
FEREDBE

BREIC K o TR DRI & T2 kR D R 12 oD P 7
o T OWFIZEHE (B S 2021) TH . —RINICIEZ
DOENIF RS #EZZ TORWE PO RE D
MU, #ERMNEE-> TEESN S LBl T
W5, BRE (1 2011) 1ch, TRSATOEE, « - -
Bz22 ) Td & O REEIIC X O #E (BEAH) b
DZVIERFHI ST LIC K> THIET %0+ + - —RICHME
WAETIE. MIERDTERIL U, BrEMRR D & AR 72 78
IXIICROMLTL %, + » - HMGICTHE L 2B i,
NEFDRMAEH 5755 1)V A (callus) FHEEDTE K E 11
B0 NIVAILKXONGNSRTOEND &, AKORERRE
ENSRBHMPEREINEESICKED « « « | &b
TNTWVB, LML, RIRICBI 23/ FORHER
EIBOBAMBIBIE TIE, A S DR Rz MK S PR R Rz D
IO/ E D TH D (Fig. 6). HIEEAREBIC IZH KL
BEOEMEEZ 5N /NN REHAED BRI N
W (Fig. 7). B ZES X 5ICED L TL 2844
SOV G R I NI o Teizd, —REEIARE

Fig. 7. il 1-A (0 EEATE ) ORI T Yy
Micrographs of xylem side of separated Sample-1-A in
cross section.

Ta: IV K O RTAE TR Ui O 9%, Tb: 7a DB
SRR, BRI OEM (> ). 7d: Ta DERITHER.
I U 7= TEEERIAE (Y% )o 7c and 7Te: TNFN 7o & 7d
DA —HE DA 7 Ta DIFTHLR. Te DELED
SR T RBEDARRIHERE, RCBR

7a: Ordinary light micrograph of growth rings of the current and
the previous years (arrow: growth ring boundary) showing
the locations of abnormal tissues locating approximately in
the same relative position within the annual growth ring.

7b: Partial enlargement of 7a. Axial parenchyma cell slightly
expanded and deformed ( » ) is apparently fusing with a ray
parenchyma cell and shows dense, small simple pits in the
horizontal wall, and forming part of traumatic parenchyma.

7c and 7e: Polarized-light micrographs of the same field as 7b

and 7d, respectively.

7d: Partial enlargement of 7a. Deformed thin-walled cell ( < ).

7e: Deformed thin-walled cell ( ¥ ) shows one narrow distinct
bright layer indicating the S, layer.

7f: Partial enlargement of 7a. A cluster of fibers with anomalous
secondary walls having rather bright S, layer in polarized
light indicating a rather flat-helixed microfibrillar orientation,
near by the deformed thin-walled cell ( ¥¢ ) in 7e.
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P2 R CIIE R O A FIIH T E R0,

R R D AMEIT 0 IS U 7o A T K 25 H K DI K
WAR LB RE O A BRI DWW T, Larson (1994) A%,
Larix decidua & Picea abies D52 5 ity 7 i BRI BEM S
%27z Bangerter (1983) DR ZFIH L TRD K H I
RFHL TV B, T4bb, MMEICKBEFORNEL D
FERE B X CADMMEOMBEE A, TR R RS R
Mg 2 U TR INCHRR U, 1ERMila » H T
FIVARHIRZAE CE R 5, ZD%., IV AHEOH T
i il sk DRl O HENHE U, JERED
HAET 5, 5T, FEEAEIME DR OB
DIEHSE &dERi U, SMEOHROANEHER L, RN
Bt BFEE LT EFIERER LS T %,

LU, FEEES U IEARER Ly D Bk Y 5 2 7 52
FRWIREETH NI, BIARIC K SHRWT, EFEHEE
TD IV A (surface callus) MK E D &5 HILRA 200
FEFTH SHSN TS (Strobbe et al. 2002), T DIIRODHH
RO FE AR & P 72 Strobbe 5 (2002) &, 6 H I Tilia
sp. DI (10 em®) 2R L, BEAOORY TF L U BETH
U1~ 16 BRICK 1 em MO/ EURIZERELL | [E5E -
WHLUT, JBE 6 um QYN B EEMBI TR Uiz, %
DGR, R % DRI RT3 ISR LT 7

4

Jive— |

R

LRSI U, R > To— REET OAES
AR ( ISR DS TAIRE ) ORI 2T AV AW
RENT Wz, FOBITHDN T, —REER OAREH
Rl Hokd 2 IV ADNT TIEENEE LTz 8 ERL
TW5%, F7-. Liand Cui (1988) I&. sz HiyTc 1 ~
2 mZSERICHEZ Ule b F 27 (Eucommia ulmoides) Tl
B U 7o RBERER (RRIC. IR R E NS ) 5
FIVADAER U Z DTGB (ARG ) ISHIHDIE RRE A7
fkdacZzmBLTWVWS, lRES 021 &, =Kk>Y
11 DH B E TR O AHE XN TE KO/
PEETLZYSY RIX VOB E, HEEBEDKRD
8 HICHK Z R L, FEEHFMORMm AT, Al
RIS, MM OEAER, THE SN T
Mkt U7z il 24t ., GF R ZTE K L CE R
BIEIERMNME O TZAS R, @E ORI b iz &K
El LTW3, BES 2021) O THIKE N0 O
fhEE - - - BZ2hA LI/NMETEAEOEMIN 77
LTHED « « - HEINRIEREINMETHE &
HEPTE S, LOBSIEREERIT, BELEAKTDOH
JV X (surface callus) H1CIEEE D A9 % 51 Tld Strobbe
5 (2002) 3 & O Li and Cui (1988) £H@LTW3, 7272
L. BT REOEALE D 71V A DAV )T DR E L4 T

Table 1. Fit ¢ H/ER RIS & TRKRMME LB O AP 2R3

Wood anatomical features of bark-regenerating species and some deer-favorite tree species

HEEER
s 4 B (um) FAHH%
common name botanical name porosity vessel axial parenchyma
diameter
3 DIERVA Clethra barbinervis BHLE <50 IR
S FTYYUNF Stewartia pseudocamellia AL 50 ~ 100 TR
g i I AF Cornus controversa b WAL 50 ~ 100 da JEHERLIR
fj £ lime tree Tilia sp. AL 50 ~ 100 JEFERLIR
?]-E g FFaw Eucommia ulmoides B <50 PRI
% ;":n e == Styrax japonicus HELE 50 ~ 100 ik
E Yo RoRY Enkianthus campanulatus SR-D fgﬁ}i?ﬁﬁ) <50 nb BHRIR
HY X3 Viburnum spp. BALE <50 THEGUIR
FFHAR Sorbus commixta WELE <50 da JEHERLIR
<Y Y Hamamelis japonica WAL <50 LN
JVOYF Hydrangea paniculata AL <50 GELE S E
A=E Lindera umbellata D HfLE <50 Sp e Bt
8 TUVYYRAERF llex geniculata Bl <50 b RGN
- 8 /< /3IXF Cornus macrophylla AL 50 ~ 100 " TR
% v ATIF/E Lindera erythrocarpa WL 50 ~ 100 d-c AT BHE~# A TR
%5 7IAY Quercus glauca HALPE 100 ~ 200 nb Pk
i E 273/ R Gamblea innovans SR PEALME <50 OO T
& kwr/N/YUINF  Euonymus macropterus BELE <50 rare DO TH
o Az % N
HILT)E Acer spp. b BHELE <50 sp, Ap-like F bands %g%g 0’)%@%%
TARE Fraxinus lanuginosa ALY 100 ~ 200 a-c §§%4 Ik
ARIA Castanopsis sieboldii subsp. sieboldii R ERALME 100 ~ 200 nb PeoEIR
YRy Rhus ambigua AL > 200 Vs JEI PR

D: diffuse porous, SR: semi-ring porous, R: ring porous

d: diffuse, da: diffuse-in-aggregates, nb; narrow band, sp: scanty paratracheal, c: confluent, Ap-like F bands: parenchyma-like fibre

bands, a: aliform, vs: vasicentric

Foy

TRMR S BFZR ATBF SR A 5 22 % 1 %2, 2023 ]
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HBETBHIENT, TNMNHIVADNI & T % Liand Cui
(1988) 33K U Strobbe 5 (2002) & 1355,

42 MR REREDWE

Strobbe 5 (2002) D {5 FE i 1Kk T D 41 )L X (surface
callus) 1T & 2 T RJE B A DFBR TlE. HIR ERIHGF
ZHE - REL TV 5, BURFIEZICIZIZICHE D ORI
ZHAETEFFaUTE, LRELS T ED R E L
EN% (Liand Cui 1988), LA L., ¥HICKBHEEBER
I NBNEWENENCEIDD LT, B EHET S
BIFEN S %, Strobbe 5 (2002) AT % 200 LERTH 5 A1
ENTWVWABEEmMEKTD IV A (surface callus) DIE K
& FRRRIC N AN X > Tz L Bbn s,

ARWIFEDOT T/ F ORI T, 6 A 27 HOREURFCH]
R AEBRE R &SR U T2 abk 2 9 K i & HLE
7 RRA L £ IR OO BEHOABTH >
Too L TEMEZHAETSIEED N F 27 TR,
HIZ 72 7 5 RIFHH 1% 24 BERILUNICIE S B T &
MHEE N TV (Liand Cui 1988), T/ FOfH#HTE,
HEEHOERIC, HEBHENDOKIET, REBH O RN
RMNCTET U Te—REER OMNSE 0 5 70 & N7z 1B
OYIEIC X D EARICE S NIz L HEN S NS, 5%D
AR - BREICK D, EORREMIED ED X S sl
KT ZHODHSNTIES T 2T %,

43. LR DBERICTE B EEMBBOEYT

BEmEARTD NIV A (surface callus) DRI AT D
—REEFOHICHE L T, Z DAV ARICIERE D B
T % L DRFHEZTEZ LT Strobbe 5 (2002) &, {FERFIC
BHEDARE & H AR ORNCIZE & A& DOFIflah - KEE
R OTAIED 575 5D O BHIRE LTHED .
T DR M DOFLH) % £ o TR S FRF O AR b
DNBICH S Eaib LT W5, b5 (2021) & EFEIC,
B DS U T2 BB O ARERIC TZ ORI TE B E D MA] 5
MOGHEEZF T &) ZRd 5 TEEZMM OF
RS L T3,

AWFED T I/ F DD BFHRITHL 2 4
WL (UKL 1-A: D BEARES ) OBISTIE. AIFICIEK
T NTAERIC TR DT TN HIR IS ERE 9 215 F ik
B TE AR o, RATCIX. 2 LI ZMiaie, 2
& UTo@RERIIE Z U C 55 /s T RBER R DARMGERED R
HENTz, TS OB - M. N ORI
MEMFIERCTH O, 1-A (FEEATS ) DRTEDRL
BINCO A KB HEBEZZT T OHEIAIEL
AU, mTEO R EFICHIG U G EHMOEY TH
LAREMENEZ B5ND, LA L, REOFZMEN, L&
2NV AE L IZEEFMME NS HEEHKRE E8 T
%o Flo. HEBEFBRISAKRIMEAFIC D > THIFIEETE KL
i E NI AN, Strobbe 5 (2002) B _E S (2021)
MG R ORI AT ONEICBIZ L RAlah 575 %

JEIRDFEH TIE /A<, ML L7z 1 DM TH - 72 FD
BISRERIE, 13 & A8 DIRNL TR BF ORI Z 321
TE ML ORI IER I bz ki Lz T & &R
BLTWV3,

4.4, BEF RS DA RS F AR

IEH 72 TG B8 ORRIE R B IR A U 7o e DS RS
Kb 201k, RSO —RBEFHICBN T TH S
EEZONG, [ AARGRE (X, IMEEE ORELM B
T, RO LD (3 MTAELL R ) RO =
MRz T D HGE U e AR 2R TcHh o, Z
D & S FMATFHEERIC B TR T 9 2 B 2 W5,
I 207 ZFMAEE. BEMED S OIREER X T E—
JREEFF I BT SRR O e #E D 5 s
Zkicxb,

Strobbe 5 (2002) I KUK, FIEEEHERZRITHMAN 2 THE
T B DIFE A EDNRMMEDORIBHIIETH D, Schmitt
5 (2016) 1%, MEEmEETDHIVA (surface callus) ZTE
KT % T Dt BEGRTHREME. S RBEZ R TR0
L OAES - MRS K O SRE M O K2 (b AT
MERKCTES T ETHB | Ll LT3, A%
DX d/F T, HEEFERICKRIB LR O—REER O
KL DHIFA N RARRICTHK > TWeZ &b, B
DJETHE S NI=Z N5 OMIEh 5 Hi iz 5 TE 8D I
LTz e RET BT L IE BN TH A 5, HEBFRICHK -
= —JEER O AR B E U < ll5 im0
LG DT BN TH O i D K g
HWCEMAMICEZ Dbk L TEELTMET S L5
12, ZFN5 OHIEDH K & F ORI EZ 0 T RE bR
MR ORI X N, EAE & ARk U 7z kR 2 &
IR LT, TR EZ R T 2 nRettzE5 22 T &
MTZE 5,

it B
SE BRI S K U &, AR =, WAk
YA RERIF S 36 K O AR YIS L s D i i B 2 A FH U 72
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Anatomy of bark and xylem of Egonoki (Styrax japonicus)
suffering from bark-stripping by sika deer

Tomoyuki FUJIT""

Abstract

Bark-stripping by sika deer has often been reported to lead to high tree mortality. Only few species were
reported to survive heavy bark-stripping. Here I report on bark recovery in Egonoki (Styrax japonicus), and discuss
anatomical features related to successful bark recovery. The regenerated outer layer of a stem after bark-stripping
in the previous year was investigated. The regenerated bark consisted of an inner bark and an outer bark segmented
by a periderm. The innermost surface on the separated bark-side sample was a rather wider layer of thin-walled-
cells, presumably composed of cambial zone and developing phloem. The outermost layer on the separated xylem-
side was a developing-xylem-tissue with a wider primary-wall-zone but no apparent cambium remaining. Traumatic
tissue was observed only as small traces in the previous-year’s growth ring. In contrast, primary-wall-developing
xylem elements were only in 1 to 2-cell-layers remaining on the outermost surface of the stem soon after bark-
stripping, and was covered with a translucent substance. Interestingly, wood anatomical features common to tree
species that can survive heavy bark-stripping by deer are “apotracheal axial parenchyma in tangential to oblique
lines or in narrow bands” and “diffuse-porosity with narrow-diameter vessels”. Cambium can be regenerated within
a surface callus formed over the entire wound area for some species. Although traumatic parenchyma zone was
not formed in Egonoki, wound cambium may regenerate similarly. The fact that axial parenchyma cells can form a
more-or-less continuous tangential plane just like a cambium leads to the speculation that cells differentiating into
axial parenchyma cells under the covering substance can be reprogrammed (dedifferentiated) into meristematic
cells, comparable to cambial initials, by the stimulation of bark-stripping.

Key words : regenerated bark, axial parenchyma, cambium, surface callus
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