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The Relationship between Radial Variation of Wood Fiber Length,
Vessel Lumen Diameter and the Stage of Diameter Growth
in Castanea crenata™!

Ryouta TsucHIvA *2 and Tkuo FURUKAWA *3

In order to clarify the relations among the radial variation of wood fiber length, earlywood vessel lumen diameter
and the process of diameter growth, the authors studied wood fiber length, earlywood vessel lumen diameter, and
cumulative annual ring width for each ring number from the pith, using a total of 16 disks obtained from 4 parts at
different stem heights from 4 individuals of Castanea crenata. The process of diameter growth was classified into
the three stages : young stage, middle stage, and old stage, by applying the Gompertz growth function to the radial
variation in cumulative annual ring width. The maturation ages of wood fiber length and earlywood vessel lumen
diameter were estimated with the segmented nonlinear regression analysis method. As a result, it was found that
the maturation age of wood fiber length is younger than that of earlywood vessel lumen diameter, and is near the
age at the boundary between the young and middle stages of diameter growth in most cases. The maturation age of
earlywood vessel lumen diameter is near the age at the boundary between the middle and old stage in many cases.
These results indicate that there is some relation between the radial variation in wood fiber length and earlywood
vessel lumen diameter and the process of diameter growth.

Keywords . diameter growth, radial variation, fiber length, vessel diameter, maturation age.

R A% e Be B & AR MHE e 35 & ONFLIBELE S NIERR DK EER) &L OB 2 X5 72012, 7Y
(Castanea crenata) 4 RO =5 4 7, GFH6BOMRE FHIW T, §id 5 OFEREF I
REPiE R, JLBLEENERE, RRERIEOED) % P72 KB RE BT SRR ERIEOZ B
TRV EMBEH TED 5 2 & T, HEl, ZEilo 3 BRI L7z, ERUE
X3 R AT 302 & o TARIERIME I & FLIB &S N IERE O s 2 SR D 7245 3L, AREBAkHE I O i
Hn i FLBEEENEE L D 34 <, BREEOL#E & T oS5 E 12 mM L 220123k LCHLE
T PIERE O B ) & ] o BRI A EIMSEED SN TN S DFERN S,
KEBAER & FLBE B RO KL TR EE R & 5 5 2 EAVRB Sz,

L THY, WA THENS LY 2 5K

C T T ORI ORI 2 H15 & ZAM OERFIH
KA ITERBORA R BRI BR SN DM OB, S EETH D, RIS & 155
DOWHIHEET 22 HEbST, Zomkidts

i

LCHEBICBWTHED SN TE, SEEH TR
v PSRRI A BERFER The United Graduate oo O RHEIES 572 DI (HEUER) &
School of Agriculture Sciences, Tottori University, Tottori LCIGEF RN 560§D, GHERD
630-8553, Japan B & O R ORI P> TABICHIAT 5 5
* B IR % % 4 F8 Faculty of Agriculture, Tottori P % RN FR, B DD T NI & A &
University, Tottori 680-8553, Japan LHHETH A, COFEILLo>TRDSLNTAK

*1 Received May 7, 2007 ; accepted November 21, 2007.



20084F 5 H

ARFBAME R B & OB IR O K TALE) & BRI RBRE & o B

117

WEEORET DM 5 OEGTT (OR3kih) (3ib
LERL MO REED B & > TEE 2 gk
AH Y, SHEEHTIIIEKEEOTEI B RORE %
179 LCHEETH L I LM INTVEY,

—J5, IREERITIZIE & A OB BV TRERE
MRS & A NREEEAMIGE S R & R Safi i 2
B ER LY, Sho 2 HEIREE LR
P L 2WE 03 i Shocw 207, 4
5T, AREHHER & BENERIZLERCB 26
DRMEIREE Z 2 5N 5705, TS Ok L b
FEH B VIFEREED BT & OB EMEIZOWTIE
WFFED3L 7 CHH BN T,

L ZAT, BIEEOMKB R MR R, A
R 2 & S 723A12, Y7 EA RO E R
ERT I ENMOENT WAL Zo Ak £ il
KO &, MRKEIILREH GUAE R R A3 IR
KICET L F TOREMM), EEH GIEAF KR E
FEA R RIZE L TH S PR RHEEA R KITET S
FCOREMM), W CRYRBRE#ED KIS
FELTHOWRENIELT S TORENR) o 3B
FEIC X & B, 2o k) R EBERE ORI
RIIHRE 2 HES 2 7200 ORI E DRIV S
NDAS, K OARIFIH OB A 5 3 EIRE D R
AL OBEMEZFHRL 2 ENEETHL L E DN
5o 3BT, MEEWEXSTAHZLT, WO
JOREE ] Evo 2B AEWFICTE, MERED
e OREEIZOWTHER LR TV LA LA
D0, IRFERCBWTWHE OMMEMEIZTRS LT
W,

I TARWIZETIE, FATENCIL S AiERD 5 W idH
ELZOMDBRAECHBIIHVWSONLS 7Y
(Castanea crenata) % F\>, WERTOH I M E8
BET & B AR & FLEEE NEEO KL)%
JER B RB RS & L, Wi o B 2 M3
%o

2. RBRA&E

2.1 #H#t
BRI R BB ek Lo HAE L
TWz27 ) 4 itk E Hvizo ko EEICH 725
T, BEEASEN T HAIL - 72/M5 O 78D & 1L WK
RO, BRI EN 2 A TR B T kBl L,
WIc2 513, 38, 63, 88m DEALH 5E X 5em
BEOMBAZRILL, A TIROE M2 5 Heft 7 i
1em BEOHMZELLEA M) v 7290 K L7
SO % Table 1 127”9,
2.2 AEPEHER, LEEBENERE, FHIFOHE
A M)y TRPESIANCER L 2o 0/~ T e
v ZIWHEIL7R, ENFho/NTay 2537
Ok — 2% TR 220 um OREWITEY) 240 0
L, Wz /)=y — X CTHRKMLEES D L
VICEHRL, ¥F T4 MIHALTEAAT LIS —
hEVERL, FE & JLEEEEEOMZEICH W
720

AR ZNET 572012, AAT LG — 2T
D A 7)) — v FIZ20Rs R L, s
FAREICIY D £ 9L T4 4 BT B AR E &
W, N oFHE % FEROERIEE Lz,

Table 1. Summary of the samples.
Teeo SEEE Splwieds  Nmbe Mendg  Rde B
A A-1 1.3m 42 21 107 1.14
A-2 38m 40 2.1 96 114
A-3 6.3 m 35 18 78 118
A-4 88 m 25 16 48 117
B B-1 1.3m 44 24 122 1.20
B-2 38m 34 16 65 0.55
B-3 6.3 m 32 25 91 1.08
B-4 8.8 m 26 1.9 61 1.33
C C-1 1.3m 43 2.6 122 1.18
C-2 38m 37 21 93 1.02
C-3 6.3 m 30 19 65 0.87
C-4 8.8 m 23 16 49 1.20
D D-1 1.3m 34 2.8 102 0.80
D-2 38 m 33 25 90 1.01
D-3 6.3 m 30 2.3 75 0.99
D-4 88 m 23 17 45 0.98

a) : Sample side radius divided by opposite side radius.
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Fig.1.  Radial variation of wood fiber length with ring
number from the pith.
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Fig. 2.  Radial variation of earlywood vessel lumen diame-
ter with ring number from the pith.
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Fig.3.  Radial variation of cumulative ring width with ring
number from the pith.
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Table 2. Age at the boundary between the young and
middle stages (#), and the middle and old stages
() of diameter growth.

Tree No. Sample No. h ts
A A-1 11
A-2 11 15
A-3 11 15
A-4 8 13
B B-1 14 22
B-2 8 11
B-3 7 11
B-4 8 11
C C-1 13 20
C-2 13 20
C-3 8 12
C-4 7
D D-1 7
D-2 9 13
D-3 11 16
D-4 10 14

Note : Ages # and £ correspond to the age at the points of
maximum annual increment and maximum mean
annual increment of diameter growth, respectively.
The age £ in A-1, C-4, and D-1 could not be
estimated.
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Fig.4.  Radial variation of wood fiber length and earlywood
vessel lumen diameter with ring number from the
pith comparing each stage of diameter growth in
B-1.

Note:  The solid line indicates the boundary between the
young and middle stages of diameter growth and
the broken line, between the middle and old stages
of diameter growth. The former corresponds to the
age at the point of maximum annual increment and
the latter, the maximum mean annual increment.
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Table 3. Slope of linear regression of wood fiber length and
earlywood vessel lumen diameter in each stage of

diameter gorwth.
Samol Growth stage
Property X Young  Middle oid
" (age<t) (h=age=t) (.<age)
Wood fiber length A-2  53.10 —-252 —13.08
A-3  53.08 290 —16.23
A-4  79.29 1934 —19.05
B-1 39.42 —1.08 —9.98
B-2 73,51 —30.04 —-4.11
B-3  90.70 12.90 —6.22
B-4 48.44 512 —-295
C-1  30.15 2201 —15.44
C-2  31.37 10.02 -84
C-3 88.96 3210 —15.31
D-2  41.41 1594 —4.32
D-3  40.49 15.07 —818
D-4 57.34 13.72 7.52
Earlywood vessel A-2  26.52 11.07 —0.98
lumen diameter A-3  18.16 11.66 =210
A-4  26.69 14.26 —5.92
B-1 16.85 11.28 045
B-2 26.97 24.77 0.94
B-3 46.33 477 3.03
B-4 24.56 10.81 2.23
C-1 18.70 -3.15 —1.76
C-2 18.15 371 0.46
C-3 33.83 16.25 -0.84
D-2  23.33 5.96 5.72
D-3  24.84 10.14 5.81
D-4 19.62 11.63 -0.12

Note : Bold face indicates that the slope is significant at the
5% level. The data of A-1, C-4, and D-1 were omitted
because those at age #: could not be estimated.
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Table 4. Maturation age of wood fiber length and earlywood
vessel lumen diameter.

Maturation age (year)

Tree Sample

No. No. Wood fiber Earlywood vessel
length lumen diameter
A A-1 9 22
A-2 7 19
A-3 9 18
A-4 8 13
B B-1 15 27
B-2 6 17
B-3 8 13
B-4 9 14
C C-1 20 20
C-2 18 23
C-3 7 14
C-4 6 11
D D-1 5 28
D-2 14 36
D-3 13 30
D-4 9 19
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