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Japonmica MaxiM.) ZHEABIE L L, ToBBE AANCEMN L CEM SR, BT - BREFE
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@THDE%NKOM@L%%@KOMTDTmﬁL@ﬁ%“m“K%&Bhél5&
FOMBA~DBILIREREE > T 5,

IREBCOWTIL, BEZEOBE®D DX 5K, ¥F 4 EOEMO THDOERELEHETOF
WX TRL D LWL THD, TRFEIRYTCHRELAETROFRAEH T,
CoflT, EMAo FROBMTOEERORERCHYTIH LR CTWHFRENR
BHRTED, BHBRBROTE TS EBMITOBRMBOEO R CHECHALYTIH s 2 K\ T
[AP-L0N |

ZITARRTE, IHLEMERERORS (Ugtc#igrs2d) ROV TREL, Bk
LICHE®, BAREBROSEX L ED TRANCER L, TORELZARTHE TS,

HEBOB THBMEEEM T KT L HEBTRICOWTR, HTHEIEVCEHEIRT
WATY D RERICRSWCTLE 4 ORESSTIOW A H LN, L LTOoERCREVICHEKRL
TWAALEY, $tEEO LS —FK L REBIZ W,

ThHbbRP B4+ OLRESMECOWT, BAM - B & bEMO LAOBERLST
fEodEVEREL TS, OLLINMAA % Betula spp®, Alnus sp® o\ CRKLBE R
LT3,

Zh &R T SAcHSSE 1% Fagus sp.®, s X 8 Fagus sp., Populus sp., Betula sp.!?
COWT, BTHEEDTH TRVWED L OMERDOER B LA LRV EREL TS5, 1o
SCURFIELD & WARDROP! 4 #E 2» DBfEIc >\ T, AAMWCEHLLEADOEME TH KX
CEZOHRDEICIIBEROEIIZ LA L LVEREL TS,

L% L HucHESY [z X % &, GIOVANNI i%, Populus sp. D B TH i OMHER 2 EH M5 X
DLEWEHREL TS,

ZD XS RERDOBEITL L N —FUL, —2IL, EEDEMD B LD TH & L
TREEFEMO LIV PLRERL T2 LEL2 LIRS, ThbbLbEFOTHOME, &5\
BTHOECHEBEYEER XL LTW8ERD R LA, SO, FihBo X 5 @
DTROME, H5 LB TH TLWBOPEMICIEEN &R0 END0E 5 &\ 5 MERN
b, TLAELLRABOFRACKTAMEIEETH DY,

ARBRTRIZOL S MERAERLT, Mo X 5 c BRMEMOENRE TR S hic
FWMMEETH L L, BlHZROBEARE TR I NICERM L QLB 2 F—EERN OB
FRTE I ol, TREMBC KT MERLERCIEET 2D r0ERAED 2 FE
L7,

CORRIFBEDIBERFREREEPECER L LOTH Y, TOERBCEL, L
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ERFREDPNAITEER HKREFRR—DER) ORNLEH 2B, TloREy
BEDHEREERC IR BHB e HEE Y H A, TLTUrBRBOREYET S,

IL. B % % ik

HRARKIE IR BT B 15K, 28KEATIOTHS, F1HO KBkl
WHEXZEPNBTEFERCRSVT, YFF20o8% (WEERE50~58cm, ¥k 15~17 4F) %
197145 B 12 HCAAMCEHM L G L& 4m fHLicgt &% % 2o TES, £ Tcofp
25° Bigk), RE 11 A 9 B L 1=,

AR E LS 1m, 2m, SmB L0 4m FEF|HoEE) CHERL, KC@EROL T
BRI HRMET - BOBECHERIW I 2FE/ELELIHM I LT OED, ThELDERFR
2EBTHI > TEX 80 p OEBE EHRVR HFR L, 05 b bEFERNT SWTE
RER 10 DY 2SR & 0 R L,

VA OFRANTOMBETEH % 1, Bdflz 10 L LTERLE (BB Fig. itz DK
%% % Divisions number & LTEbLLTH3), 1 8IU 10 DYH ILERAEL SBIL,
ZOYIR IR BEET A ERM I 1 TIRIEOKHI R, 10 TREFEDOBME) NBFE VTV X
SIBBELAEALBRE L, RKEMO TR CIRERIEIR DRI L 728K A% 10 Kz i
PRIV HERD ok, TOB S REDOYI X 10 L LZoMoTR I ThieRiEIe Tt
hZhoBExRR L,

HRYAFIZ O 27 ) W BEE, KELTRAF4 MY FALTHABOBBER L FRL
foo RCEAYRE LA DEROBEEI T ioWEREER MY B L TRIE Lo, £ALE
TR HREARKIL S0 AR E L,

BAHERARDO BB OV, Y FHELRABTH D VA DML TN THRERRET L T5
$? b H DA, PANsHIN ef al® (LR MIE S U C EIERBMED I B REERH S
ELTWws, L Lo BEBRINIARCIIHE R O CHRERMEE LT—HEL T
HEL 72,

III. HREREER

HLHRBIRY CRLAL- 28 RK0ZNER EFECOEMNORE, Hao k- THA
k5 FiEiE % Table 1 W HFi® T2, BEHMZLoFHEIEMAO LTIV Thott L& T
L TFANCHENRTIE T, FME - BoERE oW, BMBERTL » L EE0 LA
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Table 1. Degree of leaning at various heights of the
artificially bent stem, and width of the
annual ring formed before and after bending

Test t H:i;lght abgze Dlegl-ei(:1 of Anfltl)li'a:rllelt:iing Width of annual ring (mm)
est tree e grou ean ,
(gm) (°) 8 afl;zio&%) ggn‘:_ﬁgg Upper side  Lower side

1.0 9 I 2.1 2.1

ki 2.7 0.8

2.0 17 1 1.7 2.1

o 3.2 0.7

No. 1

3.0 24 I 1.6 1.8

o 3.1 0.4

4.0 25 I 1.9 2.0

n 3.5 0.6

1.0 9 I 1.6 3.2

o 2.7 2.2

2.0 18 I 1.5 24

No. 2 i1y 2.8 0.5
3.0 28 I 1.6 1.7

i1 1.6 0.4

4.0 30 I 1.8 2.1

I 1.3 0.4

This table is the same with Table 1 in the previous paper!® but 1 m height of tree No. 2

1. BHEAOERCHITIIMERDOERAZY

Fig.1, Fig.2 3FhZh 15K, 285AK0 4t EFc oW CEROL - FHfITo JE i
OF] - BEFRCHTLBERDOFRALEH LR LD TH D,

BHBOERC KT ABMERII ISR, 2BRLIBEHBTELBABTRILoT, Th
ILEBOBER FRAEBOICROBME Y k—KL TV 5,

FRBERDBRETH > O EHFERABOTM CTH -2, Th & AR - TRARSF
BRI Db TR S T, FRABTREFRIDVIEVELTWIHELHDY, h
REHERRABEOYHF ~OHEOBMBORACERTLI D LELLID, ARBIC KT S
o, BHERABEOTHHLRIEORMBEERET S o LT EE T HETM Fin A
TRERIRERLDI D EELDRD,

Beb FER A TR, BERPZOTCAMOT S L LOPEL Lo T e, TORKD
CTREROBED LEETH S,

AMos L Z DR L IBKAE L oBRIcoT, Eucalyptus sp. i7 s\t 2 it R ERNA
BE L RBBREBOHELAE LAL S BLMHE, BHEBoREOBHERMIIEAEED
BLERCHHEHRINELOC,BEDLDIEEIE T LABHCBR IR L LT 5,
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15K ES2m itk 3 2 OEMETOERCET 2 MERMROFES Photo 1-(1) B
##8, Photo 1-(2) Be# SR, BMEIC BT 5 BMERMINLE < TR, BT < A< 7o
S TVWBIBET, TOHENSFEEGCEVCEBbhs, BHEOLOIREL ThEHMD
i H BRI N LM o Tk Y, REBIECEVEBbhs,

length ( mm )

Fiber

Fig. 1.

H.g.:
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4.0
00 ¢ 11 11 & 1§ 41 1 3§ 1 ¢ 1
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0.5F 3.0 .F——O/._.—_.
’ 3.
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L1 1 1 ¢ )¢ {4
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2.
00 1 1 ¢t ¢ ¢ § ¢ 1 ¢ 1 1t .1 ¢ & a0y i3
1.0} - .
o -’_//\/_'
1.6 Hg. 1.0 H,g.
00 L4 1t . 1+ 1 3 11 L ¢t 1 1 3 81
2 4 6 § 10 y 4 6 8 10
Divisions number Divisions numper
UrPpPER LowER

Betore bending

——o After

bending

Fiber length variation within the annual ring both on the upper
and lower sides before and after bending (Tree No. 1)
Note: Divisions number: one annual ring was equally divided
into 10 divisions, from each of which one section was taken
Height above the ground (m)
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2. BHROERICHITIIMERDERAEL

EHROFWENBHITCHESTEL Lo TWRBERO LTI 1 ER, 28K LEH
BTRES THH T TREL -, PHERABECRBHERVIRECR - TR D, ¥ BH4E
WABRTRZOTCAHAMNDOES LD R EL o T, ZHEDEMIZEMBTOERIC S
THBERDOFRALTE AR TH S,

1.0 B

0.5 i o~ o
4.0 4.

00— 11 i L. | S T O T W Y N T
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R
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00|11111|||| | S N I T S T -

1ok _f?\[};h
05T, K
1.0 H.g, 1.0 H.g.
0.0 [V N N U S N U B S O | I W OO W I I A I B |
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Divisions number Divisions number
UprpprPER LoweEeR

——— Before bending
o——e After bending

Fig. 2. Fiber length variation within the annual ring both on the upper
and lower sides before and after bending (Tree No. 2)

Note: Divisions number and H.g. mean the same as that in Fig. 1
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LrL o EflloMMERI Fig. 1, 2 R T X 5B SRA 2BV CTEBITI D b
HlAEALR AN, TRZOERIZI—FEVCAEETRELL AT, 2HIZZD
WESTRIEMNOBENKEL Ko kidiBELBRE,

Photo 2131 5K - 2 m i w1 2 HF O LAl O F#m ORI 17 2 MERMRL R L
LDOTHHH, LOHMENLAZTEYITF ol Bbhd, ThlEMIOFROMM DD
DIEDLHLRLTALH LTS,

JEMBOFRESEHITL D 3L B oTOREROTH TR LI ER, 25K bRER
DEMFRABETIRETH o7, ZHETEMITERABTE 25, L LERDOIMUIC I T
LRIDOHEANHITT, ZOBEAIPEMO THOMIICL - THREHNTH S,

HER O TR O ERROBI PO BHMER & FhiE OBIRICOWT RS &, FiRES 20mm &
WD R oo 28K - 1m T, BERE 10mm &BFTO S DL 724, 0.8 mm 35
FC0Tmm THo1I1ER 1o BIF 2 CITFRA08mm 5L 06mm &/ »Tk
b, FRIENA 05 mm PTFRE - T E&E T, MEAKEIRZS 04mm L XHIHE
tn T,

X5 EAD THOERIELSLL /513 EEROMIOBMMBEENE L LB EEZ, =
ORI TI R O EEOBH BOMMERORVCHEARFTWB ZLERTIOLEbRS,

F OB —RBEVCHBEETRELIA» -k, Z2hZZ oM EETRENOBEN
KEL B ollkdEEZLIS,

18K - 2m izkiF 5 Z OEKO FTRIOER I 1T 5 BHERMa% Photo 3-(1) Fiwo R
B, @) FEHoMlzRT, QRETHEEZQOLD LD LREVLATRICEVEELRL
TWw5,

Fig. 1 5 XU Fig.2 2268 onlc X 5, HAO EAOHEMEREATHI D IR BT
oo ZOMEEIIBABEAARCETSEDRD 35 X0 OLLINMAAS® O L —-FH L TWw5, Lx
LezTi, cOTHOEROHBMERZNBHIMOLOL D IHLALEL L TWHLEW5E
DNEELOTHD,

BRO X >z OEPO FAMBTRBHEROFERANEH N EHLOTRENTH 523, &
DX ERNEHERCEERLDOTHLIONE S NAMETHS, CcOBEYHLACTS
fedE, FRIEIMEMO THERCZESLVEZEER BBERLETD) TOFRTOWTED
BEROFRATHLHE L1,

CO3BARBEESERY 3cm, BRI6CETHY, BEES1m 2m, 3mBLIF4m itk
FEAND 2FREBOFREHAL 2, HRAEROFERIEL Table2 KR, ZDOX5KE
D3BERCETHEMEBOFERIBIZLIER, 25RONETIH EGOEFMO THOFHD
FRCIZEFEEL, FLOBRBEBD RIS L,

Fig. 313D 35 RT3 4t FBOBRMROFHRAZH X RLALIOTH S, BHER
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Table 2. Width of the annual ring in the
normal stem (control) of which
ring width nearly equal to the

annual ring at the lower side of (Nikg
tree No. 1
Height above Width of the 05}
Test tree the ground annual ring
(m) (mm) 4.0
1.0 0.5 0.0 § U N N N T TR O Y I B
2.0 0.5
No. 3
3.0 0.5
4.0 0.6 1.0F
BWTFhot EETY EHERRETREN, £ 0.5
. 3.0
DOHEITIEIRLSL-TRY 18K, 258K BEHETD ol

Bpbf D & DIz ST e,

Photo 4 1L = D3 ERKDH EE 2m TOERDH
AL OMAERMIBOHEE RL T5H, £TE
WM LERCBAL b, THEDIBR,2BARD

length (mm)

Fiber

0.5
JE B BT OB 381 361 5 SRS M B B L T B, 2.
FRLE Y e, BUBE Tl 2 F0ERIE 0.0
BT Th, FOMBEROFEHAZTHOMERN
BERENERL DL, 2 8Ro Bl B0 ER O 10k
Lo LBEABRTS Y, BAMHMOBMES DB HEifY
b oTWh, LidiseT, BHMBEBOEMD TR 05
VIR 3\, AR O AR PYEE O 2 BT nu,,,,,,]ﬂ@{
LU HRL, e B T O i OB B o fik T2 4 6 BT
Divisions number
EOEVWEBRY R VTV LW 5 HE, BlEBE
BERBESETHY, chrERBc Lo B LEry —— Tree Nod
Rt e B 7oL o+ Lower side of tree No.1

Fig. 3. Fiber length variation within

the annual ring (Tree No. 3), for

IV. # iH comparing with that within the
ring in the lower side after bend-

¥R OFR, ElRRoFmo A, THE ing of Tree No. 1

EMERABRTREBERIRETD - T, BHERABE TRERT2EMO THEEBRV-TL
DFSAHME D bEL TR o TV,

ARBTRERABOTUA L OHBET L FROMBRIERRIREL TH Y, HoEME
DERE, BIHUIFRTH Y BHBFRABROVF cBETIEROENTLEATI 2 212
HYHxisv, Lt THEFO THOFHmL BT, Wbt MERAR TRRARGCBiER»E
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7 BERNDD LELDRD, CHIXERKRPOBREHBRCLZ2IDLEBbAS,
wic, HR LB - BT A ERETLLBERTFRATHORKY LD L
Fig.dn kX 5ick?, “hitFig lo1BK -2mELVFig. 3038k 2m OffEED
FEWALEH Y, HECERPIVELEERCE > TERLLIDOTH B,
JE 1 5% D SEERIE 233 < 75 o TV R EA DO FTRIOFR CIRMBAT O Fiw, BEo LfoE

T
> E 10
£ Euf 8
g 8
05fF2
S &
= = R.b.
[ )
[-4]
= 10p
7 I
- 10
D o
£ = °'5L2/—5/_/
= S R.b.
=
S o
=2
< @ .
— €
& Eoest
o o
o -;5"0
o=
[-1)
e 8
G [ 10
Z @ up 4
v 2
- 2
o @ 05 F
£ 2
S5 © R.b.
=y - 0 .
<+
0
>
2 3
;:’ »
S
=Y
o
=
L i 1 L L 1 —
0 10 2.0 30

Distance from the inner boundary of the annual ring(mm)
Fig. 4. Fiber length variation within the annual ring
Note: Before and after bending; at 2 meter height of Tree No. 1
Normal ring; control, at 2 meter height of Tree No. 3
1,2,---10; Number of divisions within the annual ring
R.B.; Ring boundary
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RERLST, BERORVEBE R VT, F1HOTHELCEFEFRAZBH OV
THRBBAOEROBM T OEEFRORERCHLTIMA LR T, 2D X ) TellIaid
HHEBROTBBIZOWTHREDLNIED,

IO EMO THOFERTIIMER, EFE, KHEBROBREOVW-THOBETLHE
B AT DR OB M M MU TH AR TW 5,

¥ Z OERTIAMIOEIRAER TRIERSE A EIIE A D RISh » o, ZHIXEHR
BOEEGHHABECZ LCHBRL TS0 &b Bhis a3, JBiliEo ik o FimA B
WEBWMABHE IR T WL W5 2 L EZ TRTIER B,

LLERAETS &, RO THOER TREMITOEROBM T H4Y T 2HMI0 RS L
T, BREBOSHUNEIAKIET 20T et b Bbhs,

T, EEVE LR TERBR X 5, FARROBRAARDORE &L FlFc, EAE®RI
BT A3ARBHROESHHREBLYAET -0, e d RKOHRAKYEHRLT6 A9 8%
TRIXTOEBLCHELLOTHBA, MBERE,r ockedh B0 L 2HETHZ &
HRE 5T, ESBOBRFEETS,

BEVBBCEI ROCFR IR ER LT, BEROEVEBRY L > Ttz v E
BT5 L, 20X REROTAOFERICETHIATHROEREIBHEEBRCHEETH Y,
CHIERAHOFEC I b0 L ELDLRA,

JER B DERIEA EHAT X 0 K< fe o TO R 0 LAOFER TR, MEEBMET X
D leo T, ZDZ LB L iR & BERER L OBRIZOWTD AMos DY
THBHKkD, L LEREOFRENEMATI D AEL Lo Twithsk2%K -4m T
FHEOBERIFARCE L £ o TWicD T, AFBE T AMos DY Tik s e H B HIk /o
WHEERERLDD EELDNRD,

COBMENBHBE oo TORERO EAICXFIED THABR I Tk Y, SFHEER
KEWTHREFERNEMD THAUTIIEL Lo TV 5, LidioT, BTHMIRZ DA
$HER, BFEHTREVCHRL TV Eixv i, BERMBOEI R EIELI D LW

Z %,

V. #

L REBEMNE®R COBMRCOWTORRD RBOAR—B ML, ThicxT 51§
ABBMOEELY BELM I TEDIT, AABNCEM LY F& % (Fraxinus mandshurica
RuPR. var. Maxiv) OBBOBEA D F - TR 35 RMET - BOHER COREEDE
WAEB AL

2. EHATOFR TORERIEH D THES TRHMB TR o 1o, EHERAB TIIEX
HEE TH - 2 (Fig. 1, Fig. 2),
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3. RO EMOBMERTTFML D &8s -7 (Fig. 1, Fig. 2),

A EEEOERIESEEE L D BIE < o TOWRER O EHOBERR, 24: LTRE
BB BEHET L v Bk TWwi (Fig. 1, Fig.2), 20 k5 whE BTV TLEER L
BIc 5 TH M DB R E < 7> CLo B,

5. B0 EMIEMSEIE L D bK< o TR ERO THTR, BRERNERO N
CHIE L, JEH BT O i OB 0 BER DO B BRI AN T B MARK Tl (Fig. 1,
Fig. 2),

6. Lo UEHIBIEOERO FRER &% L\ Sl OB B8 058 L, Kl
RS, Wb EOMMERORVEEE b T\t (Fig. 3),

7. LintioT, BlBBO MO FHERCL SR B BORER OB ERE X <
PV RIS E MR AR TA Y, CIIERISC L B ML E L bRB,

& £ X ™
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Summary

1. A tree of Yachi-damo, Fraxinus mandshurica RUPR. var. japonica MAXIM.,
grown in normal condition, was artificially bent before initiation of the annual growth.
For the purpose of explanation of the conflicting observation concerning the relative
length of tension-wood and normal fibers, fiber length variation within the annual ring
formed after bending, was compared with that before bending, both on the upper and
lower sides.

2. Width of the annual ring was wider on the upper side than the lower after
bending, and wider after bending than before on the upper side, but narrower after
bending on the lower side (Table 1). Tension wood was recognized only on the upper
side in the annual ring after bending.

3. On the upper side in the annual ring after bending, the length of earlywood
fibers was shorter than that of latewood, like as in the annual ring before bending.
But on the average, the length of fibers was shorter after bending than before bending
(Figs. 1 and 2). This is seemed to be related to rapid growth on this side after bend-
ing. The shortest fibers were found to be formed at the beginning of the ring.

4. On the lower side in the annual ring after bending, the length of the fibers
was shortest at the beginning of the annual ring, like as before bending. But the
region where the longer fibers were formed within the annual ring before bending
failed to be formed on the lower side after bending (Fig. 1 and 2).

5. The region of longer fibers which was observed within the narrow annual ring
in the normal stem corresponding to the annual ring on the lower side after bending
in its width, however, was found to fail in the latter.

6. Lack of the region of longer fibers seems to be caused by leaning itself of
the stem.
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Photo 1. Fibers in the annual ring
before bending
(1) Earlywood
(2) Latewood
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Photo 3. Fibers in the annual ring at the lower side after bending
(1) Initial (2) Terminal

Photo 4. Fibers in the latewood in the annual ring in the normal
stem (control) of which ring width is nearly equal to the
annual ring at the lower side of Tree No. 1



