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The Effect of Age on Density Variation within>one
Stem of Cercidiphyllum japonicum
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HLOOHMEIRTWBYY, 2L T, ThboELY L L L TEEOBBRAZHOEI L
{OMD AR —~viIThT, BEHCBEETLIRALITHLRATN5Y, ChbOoMEERT IR
i, BESMOBEOBBEASTAOBRE, FA—BRIXLLAA, A—BETLELIHEHN
HbH, cOZEX, BEFEOERERTCRERNFIEHCEEL TWHLExERL TS
LEZ LR BM, RESMHOBEOBBAREHOFRERC S TOKNE, LHTFLT7CTh
RTWRVORERTHS 5,

EEL X I FTREBMBIM (1 XI5 M) 1LonT, BEOBBRANE R R &K
BHOEET b bERMPHROBEALLRELEY, Fhicihi, BRIMOBECIRELE
BI5RTCHOI>FEMBEHETHC LRI VBEECHTL2ERPDRYABCRL B, T
bbb, (XFIFHEWTE, BELUTHEREBCHGRRSBREETH ), HLLEI N DI
L= 23WRSEIRIBM Tid b £ 0 B LU 7\ 2%, BUERIEH T ERY Tem B W E TR
WY UUBRET D, ZOFRT7~10cm ¥ TH I X+ J#H O BEE(I»BRG I 5K
HBTHhHs, Th, EELX, BFECRETERDEOREHNO—20L L THBEERROELIC
FAL, EMBo/NEER L RKBH#EDOLEOREE Y HiT 1,

BAM O REBHCONTORFEIRTEA EfTbh Ty, BALY 3HET 7 HITOWT
WECEE 5 2 5 LE, KRT#M#ER, KEBE#ED 2 REPBO 7 « 7Y LEHAD SEFIT
WTHANIER, BAMC L RESH & R LEBLMEREETHA, LirL, KRBT L
BAMBMOMBEDOERIIAFHOIZLELL LWL DEHEEL T3,

AFEL, FEBALO “I X IMEE O HBRAZECRETERYDE™ oRCHID
LD THbH, AMETIE, I XFFSHTRDLIIL S BEEOBHBNEEICRIZTERYE
B, B THDH»Y SHITOWTLEDD
hohEshiBil, BECRIETERY

Table 1. Description of sample trees*

§ ~ Sample tree No. 1 2
RSB SOE» O ETOEELRALL,

. Age (year) 94 125

¥, BIRBO L1973 FRAEE  pejgn, (m) 207 245
BB BT X - 7, B.H.D.  (cm) 4 47

Clear length (m) 6.9 18.0

2. EBHE *  Cercidiphyllum japonicum SIEB. et ZUCC.

grown at natural forest in Tomakomai

2.1 # #® XK College Experiment Forest, Hokkaido Uni-

versity.

SRR A S /N T R R
D 7> F (Cercidiphyllum japonicum SIEB. et ZucC.) 2K THh 5, HEARKDOEH % Tablel i
Z N

1 BARIZEED REEKX 412 KB 5 1973455 F 25 BicfkR S hic, £FMIE, EE 50m,
FPECE L 2oy 16° DA T, ha 2470 0 #1700 K, EREWH 170 m® O REBRAKTH 5,
2BARIRBORFEX 416 PN H 1972410 A 7 BTk S hic, £FML, ER60m, B
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BT HTHICHEHA L P (EAUE 7°) T, ha ¥ v 9 1200 &, EHEKH 80 m® OKEBKRAMK T
Hb, 2k, 2HERCIHEL VB LEEHSM T ST L 5228 H M EE03m ik T
EEH 10em) RZHFEL T, 1, 25KELBMIGAET, BrbhotVBRAKTHS,
22 BEOME

MHEAKR LM ER03, 13, 33m, DUTHEAELT2m Z LB 2~4cm OFR LK
BRU Tz, 15AREOWTIE, FIRERKRESIC AR 4 5/ REREIL) X v 8i»H¥FH
RZEH 2cm DALY y T HE ST, FRERDALY » TEOWTHIEML Y 5ERT &
CHEABRF Z7E L, AR 2EMEBEAUE E TKPCRFLL, KPFEHE T I VAR
FOEMBREELBEL, TORRRBRAY2ECL, 2EFEREYHELR, 2 5KCon T,
FERDOENENDOFAROEED 2HM L VBN 2cm DALY » T EDH, FhBICOEH K
Xy lem ZECEGEABRR #5E L, RBRAFOLEERLWEL %, ABRAZ I
BRIE, 70 KBRBRBTERLZAELL., &F, 1BRCOWTIIAERRBRREDO¥ER
FHRADORI %, 2H5RCOWTIIHBRABRACE I 5ERBEAEL 72,

PEoRECL b, FEBFCOWTEREEHR Rkg/m®, £HIER L OO OEEY
BHL %,

2.3 BREXRLOHE

FEEOEBHELAREEOHE» LRAT I D CHERERRYAEL 12, BREERD
HWER 1 SRZODHTT, BEAMEARRI XLV ThZhoEKREE (BB 3.1k L
320EBR) TOWTH L VEEME CEATORBH 2250 L, ThbORRA
DEEC L D RFEBERAROYR OXAT V5 — + 2ERL .

A 7 HOBRERMROBE, BEETER, RERKEE, FTHRA LV FEIVK
HEMRTH DY, ROECTHEREZRLEL Llodic, BERKET - FHEBRA IS5 F
DRBNEETH -7, UL, RMKA LS v FORHFOEERISMBOBRERMEL 5
RIFEFTPELY, SHEFMIEA L 5V YRBEOEBICHRALEE LW L EX LR S,
L7chis T, RBFRTIE, MERFGEE L FMIA S v FE2—EL TRy, BREXER
¥, BEER, KB EERGET L ZMRA NSV F), BREFMARO=ZERCKAIL 2,

ChOBREFRMEO HEHERORAE X, TNTEELCHEREMCESAECL T
fibhis, Tichb, S5mmERICERE DT ERRETRY 1 FRATLCE R 5 200
fEORODEEHREAD FItERE&bE, BTOAOETOMEYEEIICEL 7, AEA
IR T b LERICOZFEAE LT2000 5& L, ERAFAORESEY—FCL,
EEHELIERLYBEL THEL T, LT, EREOANMNCL VREIN D 1 FR
DFEFHEADERBEPRE LN LERFTMOERBE I EHL D, BERERMRO MR LR T
RbhHERERRL, 1FHCOCTHE SRR BRAIE LT 2000 &) x5 5 HR
BERMBoSAKo T X b B I,
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3. BRHELUER

3.1 BELEREEIOMR

Fig. 15X 0'Fig. 213, 1B5ARAB IV 2BROABEEER L EMIBEOMGRE, TXTOH
ERBH OBIECOWT, WERABRF OBMBNOMBEEEFRR ey P LERTHS, 15
RO TR AEEERIL 289~489 kg/m®, FHIEL 0.4~65 mm OEHICH H, 2 BRICD
WTIRABBERIT 320~602kg/m?, EiRiE 05~50mm O0HEEHICH B, HAKC LY, 5
FBEL R L CFERBOHEIZEDON DA, FREBER L FRIEL ORI, BAMHOWL D
OB OWTOREOTER Y KA bh b0 L EERETHB, Tibb, FEEERK
ELERRIE L DBRIED F DR E Linys,

Fig.1 8 XU0'Fig.2 X VL X 52, FA—FRIBCLEED 7Yy FXELw, 15
RTIE, BPERBOBECEED 5y RNPETHHZ ERBDLR B, k25K,
BAD X 5 X v it ES# 3 m ¥ TR A SN L BZERNRH - 1D T, £FOMFD
FELEREOMILFig.2iiiB X AL Ty, 2OZERN1IEK Fig. 1) BN
Fig. 2R Eh T 2 REHEORBE D, BERBTOBED 5 v ¥ 5 gEE Tl
BRTHZLELZONS, DX S A—FERIBETOEED 7 Y FDORAL L THBADA
BHERELOLNDY, BELRIT TR IXNF I HRE-TRA—ERECEED 5 Y FDE

500} . Tree No. 1

TOr imcoam :

g L A

o 400_ . ;. g:znzgf.) .= :.E.i: ..?:0-- . .

> g0 AR T

5 ¥ o, ¢

c . : .

S n

o

x L]

S

@ 3001
1 L I L 1 1 1
1 2 3 4 5 6 7

Ring width (mm)

Fig. 1. Scatter diagram of the relation between bulk density
and ring width (Tree No. 1, total specimens).
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600} K Tree No.2
o i S :
E p )
o ¢« * 3 : .
= . . . '
m 500" - : 5. :. .:' o:.
.z. R ::: % '.:.: ™ .
‘(7’ - . et ® :‘ .:’.. o;ogo .:‘5.. .::
g . 3 .: . f% :.'. o .
o ) * : :o. ; .:v'f :E: ::‘: :
« 400F hee oA .
8 . i ?:‘. :‘%" H : :
i : 1 1 1 a1
300 1 2 3 2 5

Ring width (mm)
Fig. 2. Scatter diagram of the relation between bulk density
and ring width (Tree No. 2, total specimens).

BxRAT 5 DI ERBEEREOCEEDOKFEH LGSR N FERLBLY, AR CE
WTHEBELOFED BT, FHIELXHEMT 1mm LT, 1~2mm, 2~3mm, 3~4mm,
4mm L kD 5 ERICHT, ThEZhOFERBERCET2EEIBBATED X S CEHT
B wROETHEF TS,

3.2 BEOHSRAER

Fig. 313, 1 5K D\ T EECBIRA <, BLBRO 5 FEMIBEROCH S 2 cm (kR
CEEEENABRBRAOBEDOFHMELYRD, ThOOKFHAESHERL N THD, ¥
7, Fig. 41%, 2 BAOH FE 33 m U LR DWW TRAEDO Z L2 RL R TH S, Fig.3 kI
Fig 4 X RO Z EHibn b, Tihebb, 1) WTFhOFREERCOWCTLEHATTRD BV
FEEXRT, 2) 3mm L EOFERIBEE CIFEIH» SBEAN L 52RPT 52, 3mm
LT oERIEREE BRI, OXEY 8cm T TARCRA LUBBRIS—E DML 5,
3) g B EAANDEEDORY OBEIRERBEREERE N,

PEDZEiz, : XAFFHEOWTOWRERY &L RERBBERETH Y, F—FHEHE
BROBED <5 v xOXBRREHIZL, BRAONMEDE, Surziud “FRYR" Ths
TENRERE, ks, TTTHAWR “ERBET Lk, TTREBELY PFEMCERTHS
Lo, TR BICEs S OERET b b EORNBE MR L R BREMEROF KO B
FeaERTIOTIERL, HrLOBETHbLHBABR IR AT REOFEL LIMKL
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Bulk density R(kg/m3)

Bulk density R(kg/m>)

450

n
3

w
(3]
(&)

g

250
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Fig. 3. Radial variation of bulk density in each of the ring
width class (Tree No. 1, total specimens).
Ring width; ©®: ~1mm O:1~2mm @:2~3mm A:3~4mm
4 : 4~ mm Values: number of specimens

Tree No.2

& ?S—é—é——b

g, 2

—

5 10 15 20

Distance from pith (cm)

Fig. 4. Radial variation of bulk density in each of the ring
width class (Tree No. 2, specimens above 3.3 m level).

25



AV IHBEORRATECRETERYE (KA BR-£%) 473

RIRBEOBRTH D, T, REEMERBMOERL, BEOEBHEMLL AR T, B
BB BcmDEIALEZLRS, Tihbb, BLO¥EMH8cm OFEOISE 2 KEHM
#®, OO TS IRBEM WK S Xh B,

3.3 BMEEXRROKEFRAER

A CRLCBEEOKFA LS HBEEOHE) bR T 2 - DIBRERRDOKFSH
RE B R, ‘

Fig.51%, 1 3RO\ TEERIBERIOETERROKFEAAEH YT TLIOTHY,
Fig. 6 3 ABMERCOWTRABDOZ L 2R TRTH B, Fig.53k X0 Fig.61%, Hidio Fig.3
DEEDOKERBEH YR THEMETSHLDTHD, % Photo 1~6 (X FREDKFT
HAEBY T 1AL LT 1lmm U TORBERBICONTRLELIDOTH B,

Fig. 512 b&RDZ &nbh b, Thbb, 1) WTFhOFERERERC O THETLCEE
BERRIHELEY, 2) 3mm M EOERIGHEE CXETERRIHEL SBEM~ - S
%28, 3mm M TFOEREEF CLETERRIM»OLEMN8cm T TAM T HML UK
HEOVE(LIR, 3) B LEEUADFEERRO MO BEIRERERRZERE L,
—F, RB#ERCOWTHBE, Fig.6 XD RO Eabh b, Tibb, 1) WIhOFRE
BERIC O\ T b B CARBHMERIIR L H\. 2) 3 mm DL RO FHRIERE K CIARAMERILE
LA BT BH, 3mm L TFOERBREE TIRABMERILH O FEHB8em
CEMCRY LIS £ VEEL e\, 3) 8o b BB A ~ 0 RB#RO WD O BEIRER

70f

Percentage of vessel elements(%)

5 10 15 20
Distance from pith (cm)

Fig. 5. Radial variation of the percentage of vessel elements (Tree No. 1).
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Percentage of wood fibers(%)

1 1 1 1l

5 10 15 20
Distance from pith (cm)

Fig. 6. Radial variation of the percentage of wood fibers (Tree No. 1).

Photos 1~6. Cross sections showing the structural variation in annual ring
at different distances from the pith (Tree No. 1).
Ring width: 0.8~1.0 mm
Distance from pith: photo 1 ( 0.5cm), photo 2 ( 2.1 cm),
photo 3 ( 8.3 cm), photo 4 (11.3 cm),
photo 5 (14.9 cm), photo 6 (20.0 cm).

ERRIE E R X, A, RO ERMRR R EREEE RO BICHREIL L <, W h O F kR
IZOWT LB S ~NZIE—EDEX & H, ThBOHIXT4~127% TH - 1,
Fig.5 & Fig. 6 TR S - B EHER B L ORBHEO KEFmoZ 8 mL, BEOK
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SEF %R (Fig.3) BB TISHIEL T b, flziE, BEOERDGENLIITRIRTLS
WEBEFERONTAHRD L, BRI CTEENAE S Sl OBREREMEIC < b <EER (i
Farsic i3 2 fifatE DBl E) OEVGEBEROEGMEL, BEROE RO G205
CENFERLTWS, HENAEL O FENSem £ TAMCHI LroBIIE B b I &
X, B bFEH8em ¥ CIHFEFERIWINT AARBHERABL THZ L, ZHTEFOH
FHEDEFREMTE—ETH DI EMNFAL T 5,

DLED X 5 CHEDFMFIL, BEER L ABHEOH P COLDLEGOEBH HHHE
CEHBIhD, Lovl, » 2 SHUNAOEIM TR, BEOKEFALERL 1272 BICHRER
ROBETTH B TR R W& 2 H 5, Yellow poplar (Liriodendron tulipitera L.)
Tlk, BERRGLO CRLE L SMUAEML, 2R T—EEi ) FOBBIHMT Y, LirL
EEEFRRILH) ST 512559, T, v FF 7 v (Shorea negrosensis
FoxworTHY) T, EE DR BLLE ClEERAMRD LK1 m <, BEOS G crolt
RiE -, ¥, FEOGWHS THEEERE NGVY, 20k 5kbilt, BEEOKEHAE
BoFEFEI, BICEBRERMROERROLEH T T, BRERMROME (B, HiE
BEEIe ) OFBHPHFHFBCHE L TV AZ LR REL TS, 7Y FHTIE, BEFERERIV
AREAE O ERIIFT D TR LD E AMUABEIL 2 TiRE —E 127 b, 1% Photo7 &
Photo 81Z7r3, Photo 7 (KMKEH) 5 X 0" Photo 8 (HZ ) mbH Lbmd X iz, HEER
ERBHEDBEIEIZ TN B DEROEAIZ L HRD LB BB AR~ £ ) BHERZE LA DS
i, Lichis THZEDORERO AP MEBIZh b OEREEICHIEEER Sh, #aLT

Photo 7. A cross section showing the Photo 8. A cross section showing the

middle part of an annual ring middle part of an annual ring
in juvenile wood (Tree No. 1). in adult wood (Tree No. 1).
Ring width: 1.7 mm Ring width: 1.2mm

Distance from pith: 0.7cm Distance from pith: 14.9cm
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BATH Y BEA~NEY LN TR D, CO—BREDE A, BEOKEH LR
NERDIRBEFM & BEPEMOBER L BERETILEELLbNS, 20X 5 EETEREAR
MOBROKEHAEBXEETIIE, 7Y SHTEETER L ABERTEOERMIECE
LTV 2EARERRCTRINILUECEETHL Z LBRBHHI D,

3.4 FRERVMBEIURRMBICHIIERLERE LD

Fig. 73 X 0'Fig. 81, 1 5RB LU 2 5RO\ T 1EEAY KRBT & mEH T
R CHEELFERIBEOBEFREY 7 my  LENTH D, RERBHBCIERBILELLLTD
FEIHE DELEWEARRADSR S, UL, REMFCREREIET LHCEED
Wit AEANEDON D, TOEMIX 1 BREDOWT L ) HBECRIR TN 5,

— BB OB T oW T, BELERIFEOMCITEEABEKRIEADLRER
WY, LaL, BRCESDOSERBKRELMEFANTHL Z LRMLRATHBY, »Y 5ikk
HELRERBIHOFTCIRLETLEERORERBEDO—2TH Y, — RO BN L IXE
i hEAERT I ERELLRS,

Fig. 91 1 BROBEM B oW THRERE L FiRiE &L 0BFRLTRT. EEFERERLAR
BRI YHEBEOBRIZH D, Wi L ERE L OMICIZADHBEN, FA%ELERIEELOM
CIXEOHBERBOOR 5, Lt BBHEMRRIEREBEOLZLCLrbLTRIZ—ETH 5,

500.— . Tree No.1
o L E‘:. /: ...o. ..'E . 0. * .OO
= M S 4 IR IE ST ;°°
g00f ¢ g br BRER 4t °
* et 8°%.a és *"0 o
>,. e® Oee .‘b [ :O ..§ %a °
*= . 28323 BBogsedrieot °
T R 4 B (e :
© o.o %o g° o Bo°
o ° 9% o
£.=‘ 8§ °
2 3001 28
) L l . L 1 . L 1 5 []
1 -2 3 4 5 6 7

Ring width (mm)

Fig. 7. Scatter diagram of the relation between bulk denisty
and ring width (Tree No. 1, total specimens).

@ : juvenile wood O : adult wood
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600 . Tree No.2
o
° (3
=t ° % : .
E o g e &
El LT ,
T4 (=] o
& 500r ° 3 0% @ 3 &
o o 8 oo o [ *
b e gg (c);; :?39 [e7¥] .
tg ’ . :;u . ’e;. (2. ?‘
'8 * o 3 : .; R o
~ 400F $hed 4 %; V.
<] o
@ °g§§§ F s 8 :
- o Co (<]
So
300 1 L 1 1 L
1 2 3 4 5
Ring width (mm)
Fig. 8. Scatter diagram of the relation between bulk density
and ring width (Tree No. 2, total specimens).
@ : juvenile wood ©: adult wood
ThbDZ &hb, BRBEMTHICET
FBE L ERENEOHBERICSD & 70--c8
LIRHEERR L AMMER O K235 0 RS
-~ o]
ELTwBZ Eatbh b, ® 8 o o
S
4. & N Y ®
g\ (o]
AHRTIE, »vSHiconTE € 40F o
(-]
EOEBBREBNT Sl EED £ e o
NIXFFHEPWTHCEFEY % & ."
HRL, FREREIOEEOKTS 8 90 °
3
HEBZRAN, Y IHCOWTEE F
S N
DORBIEBORE & L TEmAER 100 AR 88 a
BB ERTLIE, FLTEEDOKE D
1 2 3 4 5 6

BB/ X b REKHH O EH &3 BBy

Rl { BiNS 8em ¥ TLEED T,
BBRAOHEAZH* BN T 255

&, LEBRLRRHAM & KA

Ring width (mm)

Fig. 9. Relationship between cellular percentage and
ring width in the adult wood (Tree No. 1).

O : vessel elements @ : wood fibers. A : ray cells.
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T2 LOERRRIS OPFREC XV HEHIL T, AMRCTHER LR FOHE
3, BEERSORERFCRERTFLMKLAZELHCILHL T B ETEYUMERHD, L
LEERTH L EEWIRCE S TE &S5, i, BBPAEREREM & BT E S
L, ThoORBERRNT L L OEERR, Pl XARRETRINLTELFiRE s ORR
Do bhHbid TEBTESD, '

BV IHTRINCEEOEBHRED, BEEH L ABEOHFTOLEEROEHNER
LTWbZENARRTRERL, UL, BAMTE, BEOKFHAEGHORENIEH
CHERERROLEZT 10 TRHBTERG B EASHBWLS, 5y 54 TLHEEERL
ABHEDERD KT H AL B ERT 5 L EEER L ARBEN T L OBREROEB TA I
BL LR L ) HECHEOERGECES L TWL I ENEREINS, Thbb, BAMCE
I H5EEOBBAEB L QBEED th L OBRYRITIHE, BRERROXH LT Tk
{, BREFZMROME (B, BR, BELL) OXBHXLERTILEND S,

FRE TR, BAMTHS» v 5 HC o0 TEEDHBRNERICRE TERBDRELRL,
FEOFBYDEY HGEEDCHE» LR T E Ry, BIiM TR, BEOHBAZTT
DIFR LW L EMIE & DBIRA ENBBC X VR, HFLIEAME L To—EDHA
HirEWEBbh3, 2V IHTRINALL SAFBEDOERDERVEAM THRONDEE L
ERRIE & OBIRAMULDBAMZ OV TLRED LR D E S0 HERH HFETH D, BEOH
BASHORRCTE L FHRIE & OBIRILE 2 7 Y I M ERDBIM D D0 ORI
W, EEDEREY MRS L BE ST A SR T A S LI X b, KILMORESRIC
DWTOEAER L IERBCIRBHES L E2 N5,

5 2

TSR M R D » Y 5 24 (Table 1) #RIFL, BBRNOBEES M
LIETHERYHEL T,

1) BBAOMBECEBEHCS =, b XhIBE & ERIE L OBIHKE (Fig. 1 3 X Fig.
2) TRIND IO, BELFRIELOBREIZLE DVHRL Licw, ¥k, A—ERECLHE
EOEL W5 YEnRDHLRIE, '
| 2) BECRETEMPRELRHT IO, FHEY S (~1 1~2, 2~3, 3~4
4~mm) T4} 5 FRIEEEINCEEOKTEH B LR LI Fig.3 X0 Fig.4), O
B, BEOEKMHESBDORI, Tiobb, BEIMLL CRERECERR RBGELT
L, BioOBEHIANKERIETIES E D ELL 2V 2 RERIE @ & £EW 8em ¥ TRHCHK
DL, DBRE—ELRB, ShbOKEHFALEL D RREMOMELH, M 8em T
ZE DIz,

3) MRERROKFEHAOEB L ARER BEOERPREOETELFRE L TEER
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RERBEDOERROBEEH N HITHI 5 (Fig.5 3 LUV Fig.6), IHRHEEER & R o BE
RDKFFH HEE) (Photo 7 36 X O° Photo 8) 225, BWEEF & RBMENFEOEMBFICHE
CBIEL TWhWA I EnmIhie,

4) REZHE B L OCRAM MOEE L FRiE & OBIRE (Fig. 7 3 X U Fig.8) Tmm&h

X051, REBAMT CREFEILALLTIEEIL T 0B(EL A WEANED LI B,
BB TREE & Figig & ORI HREARED BB AARDbhl, REHTECETSZO
B, EEER L ABEOERRENASLHHEZINS (Fig.9),

2)
3)
4)

5)

11)
12)
13)
14)
15)

16)
17)

18)
19)
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Summary

The age effect on density variation within one stem was investigated on the two
tree trunks of Cercidiphyllum japonicum SIEB. et Zucc. grown at natural forest in
Tomakomai College Experiment Forest, Hokkaido University. To show the age effect
on density variation, radial variation of density in each of the ring width class (~1,
1~2, 2~3, 3~4, 4~mm) was illustrated for each tree (Figs. 3 and 4). Furthermore, to
discuss the relation between radial variation of density and that of volumetric com-
position of wood structural elements, the volumetric composition of the wood elements
within an annual ring in each of the ring width class was measured by dot counting
method. These variation curves are shown in Figs. 5 and 6.

The results obtained are as follows;

1) The ring width is not a significant criterion of density, unless a trunk is di-
vided into juvenile and adult wood. As shown in Figs. 1 and 2, the density scatters
considerably even in the same ring width.

2) The density variation curves (Figs. 3 and 4) show an age effect on radial density
variation. This tendency is clearly found in the narrower ring width class: that is, in
the narrower ring width class (~1, 1~2, 2~3 mm), density has maximum value near the
pith, rapidly decreases outward to about 8 cm and then remains more or less constant.
On the basis of the density variation curves, the region where density rapidly decreases
(from pith to about 8 cm) may be defined as the juvenile wood.

3) As shown in Figs. 5 and 6, it is noted that the radial variation of percentage
of vessel elements and wood fibers accounts for the age effect on density. And also,
from the variation of the wall thickness ratio to lumen diameter of both vessel elements
and wood fibers from pith to bark (Photos 7 and 8), it becomes obvious that vessel elements
and wood fibers have a direct effect upon the age effect on density.

4) Ring width is positively correlated with density in the adult wood, while ring
width is not a significant criterion of density in the juvenile wood (Figs. 7 and 8).



