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FF =2t U I IE SRR R R D 375, BREE ORI & - THRENT Z a8
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MOBE B L ShTwnS, s s 10~15 FiE, BEEETH 45 mm £ TR
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iz k> TRES NI bOT, LB XD 6 REEX 5 7oy 7 =30 7uy Mo oS
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BoeRHe LT M4y, Y4 F, PERBELTHET A, Y7270, BELS
ﬂ:t LTCATH, PYAXD6HKHETHS

55V A, WM%@@H«AMMK THEGREDE LR 25 7 u— v 2 ZHKT
HEELTERELELOT, X1, X2, YI, Y20 48 hs%0, &BHE, 57u— %8
B oy 2 58 5X5=2570—) Lo T 1EEHERL, 170y b~ 2—
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Table 1 Name of clone used for analysis and the
identified cultivar name by morphological
characteristics and isozyme.

7 oo o~ % B
Clone name Cultivar name’
LA HE 125 T
! Higashiusuki Nol2 Tosaaka
. Kor 5% "
2 B Oita NaS5
- 3i] 5% INT 5
3 C Satsuma No b Haara
4D T 15 T ALK
Fuokasho Nol Avasugi
5 E A 6% BT s
Aira Ne 6 Tosaaka
6 F bigel 26%% AT
Aira No26 Measa
7 G HEIE 4 % BT
Higashiusuki No 4 Tosaaka
8 H e 25% AT
Aira No25 Measa
9 1 PERE 1% o
i Kagoshima Nel ——
10 ] IE 445 Iy T
Takeda No 4 Yabukuguri
u K (L 6 5 L)
Takeda Ne 6 Yabukuguri
bl 1% a4
9
2 L Nagasaki Nal Seedling
i 14% e
13 M x ,
Fujitsu No 14 e
4N e g 55 FET s
Miyakonojosho Nab Obiaka
. e 9% Iy
15 0 Takeda Na 9 Yabukuguri
6 P MR 15% ATH?
Aira Nolb Measa ?
. K8 12% e
17 Q .
Takeda Nal2
o 1% T AKX
18 R Aso Nal Ayasugi
IR 21% e
19 S .
Aira Na21 —
. . fi 38 A7
20 1 Saga Ne 3 Iwao
b 1% | e
a v Ayasho Nal e
9 v KRG 1% FETH
Conejimesho Nal Obiaka
93 W R 4% FETN
: Miyazakisho Nad Obiaka
3572 T3] Ll
24 X H—;lj] 1145 —
Ukiha Nall e
K 2% e
%Y Ookuchisho Ne 2 —

1

ﬂmuﬁ&i?&ﬁﬁ%‘)\m#"ﬁw (3 CLNMORTEISS, 1976) Wk 5,
PR CTA VAL b8 B A 0,

: Identified cultwar cultxvaz name is after the report of the
characteristics of Sugi elite trees (Kyushu Tree Breed, Inst., 1976).

: Nt identified

. Different pattern of isozyme of the identified cultivar.
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BRI L U, BHIOWRIOCIE U TRk dmn o 1 EAsEER L UCREL 72, /158
12 Bl b 1.2 m & D EE 5 em BN BRI L 72, AR 150 A BRI
HER (1.2m) o PR 2L .

2.5, FEWMEDRERE

I THRME L LTE D DT ERNOAMBEEONE X, MR SIERN 1 cm,
FE 540.05 mm OYH % & D, KEZREOERIO/NOIc X2 RS, #il s, Bt
LB XERT7 A VADWER T v b A—2 THENT 5 HkE B OKHE, 1970) (b
5, 1976),

SEEUT T OMEE, FEER 1 L 2 TR, BLZOREI YR E2UMLIDOBILTA 78
LU Y FR—s% W T o 72, BB S i, BEKTHO L N T8F] 2L
ELBLTEMLEL0E2L 500 T, BEAOPFHERLHEL Lihot, Wiy,
PRI B R ME L 7,

XA & AR SEDO LBV TH S, HALLMXBRERBRIARY 7T v
7 A LMBW 8¢, WEEEB L UERIZENFN 30KV, 15mA KEREL, 74
L EBIEEOERZ 1.3m X LT, 74 AalE, 7YY 75 v 2 A Fine Grain #{#H
L, QUESIRIBIC B LB & [F R & OFHERINA & 2 THRE 21T o 7, BHETRING
i, AVT, AR FEM, BLUAA FLMTHY, FEEEFC L > THRZ 2725, £

1T, #h#h, 0.431, 0.737, 0.944g/cm®, EER 2 T3, 0.418, 0.676, 0.899g/
em?®, XS, EHER3 TR, 0.423, 0.714, 0.91dg/ecm® TH %, EEI TR, S5

radial direction
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Fig. 1 Example of the densitomeric records of annual ring from X-ray negatives and the measured

items by the desitizer with a personal computer.
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Y44 0.188 g/ em® LU L7z, BEHSRIE 3 SMIC, IREHR T « v ADHE, EEE, BT
BT, BEOBHEBE S TESNIRELEE, ~f7a0Fry A%
(Joice Loebl #:84, & 7,1 MKIIICS) Z2BE/H L, RIS L. 7 4 VADRER
FERFOA Y v MEE, $0.0818mm TH Y, KB IABORREFEOE S
W, FEER1 X 2 TSR, EBRI TR 2BICIERLUTEERL 2. H—7 4 VARICIRE R
Nz 3in L 4 MoOGFHEEE O FRURE L R OBRE L 0—RIBIHE» &, HElOAR
AR e, B, S OBRAED 1, A=V I ar P a—F (VY — N8, M232 » —
7)) CHREL T 4 PIAF—RHETLILICE T, B1KRT &5 EEROE
g (), BHIE (re), BMIE (r), BHE (0/r), REEE (gu), RRBE (g
max) s EAFER, BEASEE & NS LEEMOEEE (g, £, 8) PRBIIKD B LN TED
(508, 1983). i, FEMORSE, MEOKEDSPET S Mork O EZHS—RHY
THBH, KHE (1970) 1 X IXEHE P U Bl % K59 5 2 &5 Priups, POLGE &
W&o THRIBENTHT, AXF T 0.55g/cm® 2R OBRET 20088 KTHD &
LTBY, KFFRTS ZRARZE- T, BB, BAROEBOWMAERIE, 7 14 4 5L TR
e ORGVFAME TR WO T, HEDIIRH SR L 72,

3. BRCEER

3.1, HBAOHMORBBEOETE) (K1)

— i, A F BRI OE TR LN B RN E R MR L, B S R
T, 10~15 4, BEEEC 5~7 cm BA B2 % ERE L M ORMEERT EvwbilTn s
(I &, 1959) G5, 1963), AW BL TSR L Lk 12~13 4D 0k
DTHDHIDT, HReD S MEHEO LB REPM 2 S EL v, RfEvro—
YO EITISECHEL RS, Lrl, @Kk ouTiol 2 RELTAS
&, M2z bAvOfERT &1, BREEOHY» SIEICE» > TOE/ Y —
Sd, 5~6 EE & TRFREEE L BMEE RS L, MCREEE & mE L
fend, AMETIRZEET 2 EANA SN, HEAROE S HIB L OAMHIOATEEDE
BEWELMIT B0, BB 5 KFHOVHIEE (g) O4HETHEELRD T,

3
g/em puy

700 7.8 910 11 12

il

Fig. 2 Example of the bulk density records
across the radius of the disk. Number
idicate the annual ring number from the
pith.
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T b M Ol L L 222 AR L, 3 IR NSO A E R LTz, i S
5~6 ML In 7 B L BFEEEIIZIFRE LM ERL, HENEL » o HET 2 HAD
HBHIesbhrot, 55,02 mEMiOEBEERAMNEL b ICRIRMOREEEDN D
EWE AT L, MO L3S IR A EAN A S T,

PEDz eds, Z0kd B %wfﬁm%ﬁ DR 7 v — MO KR ET
3024, BEOWAIZOWTIE 0.2 m IARRM O EnH 5 T Lk, MOIHTE kb L E
MR ART LIS m%%hf&f?é@m¢<,gh,m%%ﬁﬂmﬁ%%®$%
ﬁ%%%m%@ﬁ%éf%%&%%énk

AEEROUERAIC DL T, BIEMTH 2 0.2 m 8% R R DV ORD I 2
OETEEOEHIEYE (G) LTS0S EROATEEOHMTIIE (Gy) DM
i, HIBIARSL »=0.980 (1%L AN TEHE) OBWIEMBGNS D, 351, Gold, 1

0.8 .
Tg Q\‘ — Yabukuguri - Kumotooshi -— Yaichi
S 07w o Ayasugi - Obiaka --- Measa
& N * W
T 0.6 3
o
< 3
e 0.4 \3‘\"1)._ "o’o
= N
m 0.3} v
0.2 )
o 5 10 0 5 10
Ring number from pith Ring number from pith
0.8p
7 \
2
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= \
‘D
=
@
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»
e .
=
m
0.2
0 2 4 & O 2 4 6 4] 2 4 &
Distance from pith (em) Distance from pith (em) Distance from pith (em)
Fig. 3 Variation of bulk density among annual
rings at the breast height (1.2 m) of stem
for the experiment 1,
O, Sample tree A ; &, Sample tree B
B3 Mo B a0 SR oL (BE 1)
Mﬁu®4%1,%%4ﬁM®$WW(CBJt@i’ BV (r=0.919) 2D S

Ny, LEeis>T, G& Go-s EDOMIZHHOABINH 2 Z e oo (4), &
DI t#@,&mJ:?H%@W&%W@%@&%xfaiwutﬂb@%.uwptw
5, MEEOBMOMEERRS7Z0T, 2EBOATEEOHANYITTEZ E2 6N
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Fig. 4 Relationship among the average values of bulk densities for the experiment 1.
G ; the average bulk density of all annual rings exculding the ones from the stem disk at
0.2m

Gw; the average bulk density of annual rings of the disk at 1.2m

Gu-s ; the average bulk density of annual rings of outer 4 annual rings of the disk at 1.2 m
O, kumotooshi; 7, Yaichi; &, Obiaka,

@, Yabukuguri; B, Measa; A, Ayasugi

B4 BeEsiro S BEREEoR . (EE1)

3.2, EXRKBEOFEHRBEOLLE: (FER2)

TEH A ¥ SFEOBETELE, MR, BHBEEOELD Y — ik ¥ OFERIBED s
ﬁvfb_,u%%@¢m%%%bt%ﬂ5ﬁ%@4ﬁf@ﬁ%m%mwauakbn
BHW, EH1OENRBOBRL $ 2D THRE L,

3.2.1, #EAOHSBEER
A ¥, POLEROBHC L ->T, Bt rRoTEs, #HRL7 6 FEORMHE
i, EEORLZA2 70y Mo Tn5 k@u,ﬂSkﬁT&vmﬁ%ﬁ;UW%
ﬁma@kﬂaomaﬁ%mbfw@m,%4%,7%%2&,187%@,%7& 7,
AT, TYAFIHART, BEPEHEOERSMEN, BECHL, BAMLHRasns,
3 BB O LU T, UM RIB B, BEIR SRS ERECEA, B MY

MolEs 20, £RcE A ST,

3.2,2, EMEWE CHpMEE

BRFEDPHHE (PHEREE) MR, R6RLL, 7YAFBLUY T2

7)) OO MEIE, FhEn0.415g/em®, 0.40dg/em® L K& L, —F, A7
AE, 0.318 g/ em® T b/ha v c“iﬁ‘tﬁbﬁ)}:tﬁ?f’ F 7, BRI Db L RO
MRS S, PTYAFBLIUVY T2 270 TlE, #1F026.9%, 25.7% TRE VDL
L, A E721E 14.1% ThHZ hhE Wfll;:i win Uie, SR ORGSR, SR E R R
HHIEBEDBNI,

— 7B D RSB LA R I AR E RS L > TEXRD D, Ty



FURHEH 57, 1987 157

15 -
L - o
L o 15 © ©
o o @ -8 § 8
@ —_
@ g ® E . g8 o g 8 B
o
g 0 =
oF g ° $re °go°f8
PN - 8 0o o B N il
5 - = SIS o o
g ¢ o D g o
o
% F g o 8 B o §10— & o s o
'S 5] 3 B = —— T W
<= L o @ - L 8 & 8
Y - 0 8—- N a
g s e . s ®
= r 4 a g g ;1 s T R 6 ¢
a
£
5k s B o @ - & & b g
]
L 4 L <)
a s
L ¢ 5h a
I
0 1 i 1 1 i1 1 i i 1 1 i i
= ) = o
ur = ur =1
o £ - [=3 & -
<O
2z % 2 5 2 £ 25 £ £ g 2
W o 2 u S Co] o & 0
£ Red S8 o @ =1 pd = £ 3 ol
4 s 2 0w L 5 = s £ & 8 .
Mo O o A - Moo O o A&

Fig. 5 Variation and the mean of tree height and stem diameter at breast height of the sample trees
of the cultivars for the experiments 1 and 2.
O, Kagoshima Univ.; A, Miyvazaki Univ.; [J, Kyushu Univ. (Kasuya);
B, Kyushu Univ. (Kasuy'&) of Exp. 1
5  fokofis L oMEEs (R & 2)

HEE IR Ay, TYAF, AT7HIED20T, ERRHMRIETATY, 7YAXICENWT
@AA%&M@%‘&&mmwbn%m ZOMDOFTETETETH » 7. W
BARR UG, SR b R M ENEE T 5 2 Eh s, FHBELEMEROR
BMZ S EREOBOBEME N T WA AREEN S 5, T4bb, HBEMEOELDS,
PEERE R RIS L B S vuon b Ltk b,

2T, BT, BATEOERIEICNT 2 BB OMER £R L s, SISO R
BT o THSPIFEEERA L, EENR CENEMIZE L 2 2N & S i,
FRRIC SR DT h, B8 WRT & 5 ICEIRIEOINC iR Lz, Licai= T,
SEEPRRE L MO RO G I ERIEOR W R EBIC LA T Y, Tabbh, FEiREORE
EFRALCOFEET 500 E IS LIC L TEBLLENHZ EE 2505, JOd)
W, i EIELL, FIRE L OB E T o7, F2 LEI R, FRETNTHHE L
BUEFERIC DD C, EIRIE L O SEMTRE AR L, Wb, ﬁiiiéﬁ%fb EDOPMRERT
[@J’ﬁf{ﬁt,—&' ) uux?éﬁﬁmﬁéuﬁ?§7tﬁ>@< Lnuﬁ‘i ulﬂxﬁOJD):ﬂ{'ﬁéﬁipfk AV if‘UWTéii’L, k3
P2, YHRIOE S DEE, Wb 1%V _RVOBRETHESERH S = aﬁ%%m&@o
7z, SRR BIRIR O &8> SHE SN 2 £ RO VHIE S L MM EOBIES L
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Fig. 6 Variation and the mean of the averages of bulk density (left) and latewood ratio (right) of
the sample trees of the cultivars. Symbols as in Fig. 4.
K6 SMERIOTESELE - b

0.67
: 0'5'
g
<
0.4t
Z)
@ F
£ 0.3} §
= 0.2}

O. 1 i i

]2 4 6 8

Annual ring width (mm)

Fig. 7 Comparison of the bulk density among the cultivars in
the correlation with the annual ring width.

@, D: Yabukuguri; B, E: Measa; &, F: Ayasugi
BT 8 ORSRSII & 5 ROV O Lk
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Fig. 8 Comparison of the latewood ratio among the cultivars
in the correlation with the annual ring width, Symbols
as in Fig. 6.
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Table 2 Analysis of covariance between bulk density and ring width by grouping the cultivar
Item f Sex Sky Sy b f Se
30 54 0.113669

Within
; (.003729

Hifl 60 97.192170 | —1.819347 | 0.151455 -0.018719 59 0.117398
Common

5 4.1888690 | ~0.290302 | 0.067589 5 (.057746
&l 65 101.380900 | —2.109650 | 0.219044 64 0.175144
Total
[EHF RO F={0.003729/5) /(0.113669/54) =0.3543NS

Test of g:gmfxcance of regr ession coefficient

Y HAORE S OBEOFEERE  F =(0.057746/5) / (0.117398/59) =5.8042*
HMOERRE 6 =—0.0187191
Common regression coefficient
i e I LRl B 959% L~ AR IHEH]
SR S Mean of bulk et .| Confidence limit of
Cultivar Symb. density (g /Cma}\ Corrected mean 95% level
Kumotooshi A 0.3676 0.3651 & 0.0270
Yaichi B 0.3617 0.3590 & 0.0270
Obiaka C 0.3179 0.3270 £ 0.0273
Yabukuguri D 0.4044 0.3990 £ 0.0271
Measa E 0.3570 0.3558 & 0.0269
Avasugi F 0.4148 0.4175 £ 0.0270
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#3  BIEE B L 25 DU EE L AR £ O 3T
Table 3  Analysis of covariance between latewood ratio and ring width by grouping the cultivar

Item f Sex Ssy Sy b f Se
ey 54 983.71500
Within

5 2.56714
it 60 97.192170 | —114.763900| 1121.7950 | —~1.180794 59 986.28220
Common
5 4.1888690 | —37.278080| 1361.9770 5 1269.47000
= 65 101.380900 | —152.042000| 2483.7720 64 2255.75300
Total
[EMR R O E = (2.567139/5) /(983.715000/54) =0.0282NS

Test of sltgmfmance of regr essmn coefficient

Y o ”XC{); DF o F = (1269.470000/5) / (986.282200/59) = 15,1881
O EYRRE. b = ~1.180794
Common regression coefficient
S A SRS BIESESE | 95% b ~ BRI R
o Mean of bulk ot | Confidence limit of
Cultivar Symb. density (g/er) Corrected mean 95% level
Kumotooshi A 17.37 17.21 + 2.47
Yaichi B 21.92 21.75 + 2.47
Obiaka C 14.06 14.64 + 2.50
Yabukuguri D 25.72 25.38 = z.48
Measa E 18.76 18.68 + 2.47
Ayasugi F 26.89 27.05 + 2.47

TCEEIE, BLUED BREFRMER 2 BLIURICENTNRLI LB THS, &
Al & b AR R D iz iz, EMIRCTHOE CBIEFOEDEE tIET S &,

TYAXE, Y72 7) E@EEETGO, MORMEE I 1%L RV THEENS SN,
BMERRLIZAET 2, ATY, v4F, 7% b4 v EFEEI LV, —T, WHE
OWTH, FHEEOSE LRI 7 ¥ A F fm‘*jﬁﬁi%:ml, Y7o EFERBOH,
oD oML BEEE A SN, LrL, B/DAETHiE7 € M4y EDEICEH
EREELOD, TOMORBEOBBERENHD, 7E M4 YD THMERO/NZ WV
AT 5%V ~NT, OO OFFE & 1%V NV OREREBE THERESRED 5

BRSSP X D & SRR SRR AT S e,

3.2.3, BAHMEEOLTINY —

M OERBEEOE IR, FREE, WHELTTEL, S5 CRERNOBSTEE
DS = kT H RIOBM AR S M TE S, Tabb, FB1 THL&RHE
@ﬁﬁ%%@%kmowf@w?%t,ﬁﬁ%me%ﬁﬁ«m%*w b W R
A eNT, FOMBRREE LT, B9 k4RO Ry - 50K A ORI O s i 4
BRI OV TORBBE DY — v R LIz, Y7277 )7 VvAXR, BEMBERSH
TR T & 2 DHBO T TOEEDORMAF S » SH2 I =&,%EMMk%ﬁwr
MOBREMEICHIB LR T BN, FETH L YA FOEHEICE, BHMOMKER %@@wu
JEORMEMEROE L AL 25D TWT, ZOHBOWHTEEEN B HESERT % 2
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Fig. 9 Examples of the pattern of bulk density in the outer 4 annual rings at 1.2 m in the direction

of the south for the experiment 1.
(49 Msisihl 4 i s 10 5 EME AL MHm o-—#) (EE1

(gfem?)
Gree v /‘..
9 b P /12 W
E’ gi=0, 55*%&/\'?
&
B )
-S43 SOV YORUUONIRPINIY o o7 ETpR N
]
=l
jsal
i
/ Ge=gmentaXy
ge - :7//
L
gmin /
S Z
0.00 " A
§(—-——rv-——-—-—9 r(’fa—— {mm)

Radial distance

Fig. 10 Modeling of the pattern of bulk density in a ring and the equations
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727FL, 0sx=7e

g =ax"+0.55 . (2)

7L, 0sxsn

22T, ()R (2) ROV TENENOBGHENSTHER, Wb o PRI &

g, WA ERORI L B
MESTIE,

kB a, by a, BERETEZIECLI:, Tibb, B

0.55 = gmata-r¢, (3)

f cge-dx
¢}

WELO LB, WHETIE,

= 7e'8e , (4)

Gmax = 0.55-+a- r’ , (5)

1.0
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0.6
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0.0
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1.0
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0.97 i
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¥
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Bulk density (g/cm®)
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Fig. 11

&1

0 2z 4 6 8 0 2 4 6 8
early late

wood wood

Radial distance (mm)

Modeled pattern of bulk density for the
samples from the experiment 1.

Numerals denotes the values of coefficients
b and B for the the equation. Solid line
indicates the sample tree A and broken line
the sample tree B, respectively.
EHNOERBEE Lo F VR (FEEL)
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foh grdx = reg , (6)
MDD ERGET S 2 8T, BB, RATHRCKkDS NS

a = (055~ gmn)/7¢ (7)

b = (0.55—ge)/ (ge— gmin) , (8)

@ = (gmax—0.55)/7f , (9)

8 = (gmax—g)/ (&—0.55) . (10)

IIT, BRMOBEE NS - BT ARB b owTaB L, () RTHSLR LD
WRMESEREE REEE L O 2ETOATHE SN, BEUEIEORE 220k WwEK
ThHsHDT, PHMEPBOBBELE/ Y — v & GBI TLHE T2 5 2 TIFRG eHEz NS,
b O, b=1 BV TEMEHEIEROCELL, 1LV KRELRLEONTEME
BRSO BN LIES (L €, 20RIAMICIY S EBaHAZRT I 2R,
FHNOBRTBEOLE Y — i RDbT L8 TE 3,

T, K114, EER 1 THSNARED 4 FONFE 4 EEh, 516 G0 i
RO — LI b D TH S, HPTIHFRE D & BDOADMEERL T2,
Bz b DENNS WY 72 7Y A, BO 2RI, 6 DEORKE WA ET A EEAT, B
i S BB OMMNNA SIS L ERLTWS, R, 1213, EB207—5 %N
Z 72 6 SO 11 B OSSO S E A~5 RO SR EE ORI EH W, BEE
88— mflsbLicbDTH S, ZORZT»S, BMEEORIEEE, BEEE,
BAE, WAE, ERE, PR, B & OBMESED N ENOFEERTEARN

1.0¢

0.8}

0.6+

0.4

Bulk density (g/cm?®)

e Kumotooshi 3.561
-~= Yaichi 3.588
-~ Obiaka 3.876
~~~~~~~ Yabukuguri 2.438
~«~ Measa 3.234
—-— Ayasugi 2.561

0.2

O 2 4 6
early wood late wood
Radial distance (mm)

Fig. 12 Modeled pattern of bulk density for the cultivars.
Numerals denotes the values of coefficients b for the equation for
the experiment 1 and 2.
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BUMOETHD, AETFHIE, Y727V 5 NTEBRENRS WS, BEHIEL K
CCRMBESNSVETHRE T2 L0 IR 1L OEHAE S SR TE itk
7z, REO DO TREMOBEG E#HEABICAS LR I3D LA, ﬁéﬁcﬁﬁﬁ*
B I o ERGEIC 1%L AV OBERETHEENRD s h, TORNEEEZ, 1%
L AU TR 1,149, 5%1/«11/5@ 0.864 L7210, RO bDEELDAET A, 85I
“)mf%’%*f* XAV, BADY T2 TVBIPTVYAF LN TEELRESLS
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Fig. 13 Variation of the values of b in the
equation for the cultivars, Symbols
as in Fig. 6.

13 BRECBD e FARORE b O



JUKHE 57, 1987 165

FADRY - B FHEEDO LD TH D I S M E o7,

3.3, MEEM 25 /00— OEBMEDILE (ER%)3)

RIS 25 7 m— iz DT b, BEEOBE & R IR A OB I > » CBE S &
USRI FEREE DI » SR 2 &g Lz, L L, BEOBE L~ THEERED
P S m s WEEN L EEN T 0IZ, KRB OBE B O S EE0
R E OCRLE RPN IE G o 2 @52 <, EER 2 O X 5125 Elh % iy 2
AR D SR LT, ARG (10, 11, 12 EHOMER) CREL THEEB 2k -
A

FBIE I DD TR 7 v — > M4 o U BB o BN & 2 MO 2157 -
FeRERER 4 TRT & O WAERIE, HEE, MM, 2 o— B L UBRBIEE b

4 ERE, PHEREE, WHME, o owTo 2 TR & 2 0EaTE
Table 4 Analysis of variance for ring width, bulk density, latewood ratio, and the value of
coefficient of b

1. 8 Annual ring width

B Factor SS daf vV F
SRR Clone 39.70227 24 1.654261 2.33%*
A B M B Plot 114.25819 5 22.851639 32.16™"
M = Error 85.25623 120 0.710469
<o % Total 239.11668 149

2. WHYEBEE  Buk density

B Factor SS df v o
72— Clone 0.35438 24 (.014766 8.70*
il Plot 0.16229 5 0.,032458 19.13**
i b Error 0.20362 120 0.001697
& i Total 0.72029 149

3. BpEEE Percentage of latewood

BR Factor SS df v F
70— [ Clone 4795.0963 24 199.79568 10.74%%
at B b Plot 1216.9126 5 243.38252 13.08**
% Fis Error 2232.8033 120 18.60669
oy th Total 8244.8122 149

4. bDOfE Coefficiant b

B Factor SS df 1% F
7 - [ Clone 34.06133 24 1.419222 3.67**
WERHM O Plot 3.35879 5 0.671759 1.74NS
# 7 Error 46.39160 120 0.386597
4 1S Total 83.81172 149

** ¢ Significant at 1% level, *:at 5%, NS :Not significant
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Iz (yV’\}!/(’/)f‘[ji?f?T'{%Tmm@%é <‘:75>wu&>[9n7t.

DL, 7o—rBOLBOTHEEENL ST,

W E NS M, BEIOREeRTIC R %),)t%?iﬁ)ﬂ% EAN

WAL ST — BR TR

L7z

Y

SHUR
TObit, B

#5 ru—yEELLEEOTIOEE LA & O RSB
Table 5 Analysis of covariance between bulk density and ring width by grouping the clone
Item f Sex Suw Sy b ! Se
Cian| 100 0.198625
Within
24 0.048428

38 125 199.514500 | —4.869537 | 0.365903 | —0.024407 124 0.247053
Common

24 39.702090 | —1.510194 0.354382 24 0.303090
&Eh 149 239.216600 | —6.379730 | 0.720285 148 0.550143
Total
BRI OR F=1(0.048428/24) /(0.198625/100) =1.0159NS

Test of sxgmfmance of regr ession coefficient

Y HEO s OROHES

Significant difference among level

HaoEBRE b

Common regression coeffcient

AARTE F = (0.009182/3)/(0.045656/95) =6.3686" *

=-0.0244069
7a— V| TSP | EETE | 95% 1R
Clone symbol é}ggzlxzyaf(gb/ﬂc) Corre(g;accniﬂmean é,soo/x:)fldgsge limit of

A 0.3533 0.3607 £+ 0.0361
B 0.2898 0.2829 + 0.0361
C 0.3127 0.3250 £ 0.0362
D 0.4050 0.4106 £ 0.0361
E 0.3283 0.3413 £ 0.0362
F 0.4195 0.3905 % 0.0368
G 0(.3463 0.3376 = 0.0362
H 0.3468 0.3466 X 0.0361
1 0.3733 0.3713 4 0.0361
J 0.4323 0.4367 & 0.0361
K 0.4213 0.4086 =+ 0.0362
L 0.3832 0.3716 + 0.0362
M 0.4465 0.4442 £+ 0.0361
N 0.3372 0.3520 * 0.0363
0 0.4033 0.3859 1 0.0364
P 0.2905 0.2971 + 0.0361
Q 0.3513 0.3822 =+ 0.0369
R 0.4577 (.4558 =+ 0.0361
S 0.3088 0.3230 = 0.0363
T 0.3847 0.3911 £ 0.0361
U 0.3145 0.3045 £ 0.0362
\Y 0.3552 0.3580 = 0.0361
W 0.3255 0.3346 £ 0.0365
X 0.3700 0.3553 £ 0.0363
Y 0.4360 0.4271 + 0.0362
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#6 7 u-—RE LA OB R L ARIE & DRSS
Table 6 Analysis of covariance between latewood ratio and ring width by grouping the clone

Item ¥ Sex Sy Suy b f Se
WmA
Within 100 2128.2700
24 510.3538

pe i 125 199.514500 ¢ —402.2743001 3449,71600 | —2.016266 124 2638.6240
Common

24 39.702090 | —148.538200] 4795.08100 24 4337.8900
ERF 149 239.216600 | —550.8125001 8244 .79700 148 6976.5140
Total

EUR AR T8 EE F=1(510,3538/24) / (2128.270/100) =0.9992NS

Test of significance of re 1esslon coefficient "

Y7)I‘J® 15 S OEDH FEN = (4337.8900/24) / (2638.6240/124) =8.4940
MO BEYRRE b =2, 01627

C,ommon regression coeffcient

7 - RS %}I‘LV *{’ff’d{l;i {BIE i*‘J{ll'ifi 9:’22% l;gil/f%ﬂl%’!@;l?ﬁ
P : onfidence limit
Clone symbol pe?‘ignt’)aszelte“(lg/:)d gl%;rfc%%/i) of 95% level
A 16.70 17.26 + 3.73
B 11.70 11.12 + 3.73
C 15.36 16.38 £ 3.74
D 25.99 26.45 + 3.73
E 13.50 14.58 £ 3.74
F 22.90 20.50 = 3.81
G 18.51 17.79 & 3.74
H 14.39 14,37 £ 3.72
I 16.95 16,78 + 3.73
] 24.59 24.95 X 3.73
K 24.08 23.02 = 3.74
L 19.37 18.41 £ 3.74
M 29.37 29.18 *+ 3.73
N 14.81 16.03 + 3.75
0 22.62 21.18 = 3.76
P 10.77 11.31 4+ 3.73
Q 17.47 20.02 = 3.82
R 29.42 29.26 = 3.73
S 14.67 15.84 + 3.75
T 22.47 23.00 £ 3.73
U 11.55 10.72 = 3.74
V 14.15 14.38 &+ 3.73
W 14.42 15,17 4 3,74
X 21.38 20,17 £ 3.75
Y 28.84 28.10 £ 3.74

IR L BB L S %ﬁén AN BB OFEE2RZ T 00T, HR

M & oo THERBSEBEICE R Z L OBERZ I Lol EhDHIEHTES
S OB B W T, ﬂfiﬂi‘*mﬁibﬁ\ EL LB DONT, FEEERPWMBILRS T 52
LSRR SN, EEER S oY ETEREENDLOT, INSOBED 7 u— /M
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DFEFRIGBICEREOBSICE 2 L0, FERIEOHELHBALTL 7 u—rHcEER
FEDH B WIS pEGEOLE L FERRCHET 2 LERH 5

% T, VK LR, R & EREO 2 e mf%ﬁ SR % B T (3

, E6), FORE, K14, R15RT LI, £20— >k bIERBOEINCE b
f;w—{’i’J?EE, Bt e b A a2 EmER Lz, LrL, FRATYH, W Dhya—
YA R EsRS s, 7a—YETIE, FEE1E (R) OFHEENELKEL,
BIEFE X 0.458 TH Y, F/MEDOKST5E (B) O 1%L ThH -7z, F7z, Wkt
KOWTHRABET, 7a—YHOHETE, FEKLE (R) OBMESRLAKE L, BIEF
BHEAH 29.3% T, BoMEDKEE 15 (U) @ 173%8H L TH - 7=,

& o= THONERNBEELE2RDLTER ¢, b, a, £ 20T ROE
WBNOEEOELERE L 25 16), FNFNERBEOA T A, b T7H, B
LUNT I Eff—7u—ry EHFESNAHEER 7 0—id, WHANE»-> TOBEEDTL
b0 AR, BMEAME L, EHREAEEEERL, M, FhFERAYTIISUEB
FVF7YAF L~ 00— /&?xbn7ﬁ%@7ww7@ Wkt ~ DI B AT D 3R
WA EEs T <, PRHEENEOERIICH 5 2 Lo s, SO X, BiflicseT,
ke f &fﬁ«bﬂtb&&%%bfm&w&mw6h%

B ERERCEORPMECR R 7 u— v 2k o, 70—V FETRTERET LR
b, B, BRCERBKD 70— iEE—-0Ov—2 TRL, 851, REfOIZO— 2k
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Fig. 14 Comparison of the bulk density among 25 clones in the correlation with the annual ring
width.
Alphabet denotes the clone shown Table 1. Linear regression lines are shown only for the
clones which had the maximum and minimum values of the corrected mean of the bulk
density
B 14 AEIRIE & OIS TIC & B 25 FiSEkE 2 o — oSSR o g
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Fig. 15

Bulk density (g/em®)

Fig. 16
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Comparison of the latewood ratio among 25 clones in the correlation with the annual ring

width.
Alphabet denotes the clone shown Table 1. Linear regression lines are shown only for the
clones which had the maximum and minimum values of the corrected mean of the latewood
ratio,
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Objaka Haara Measa
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i 4, J. 1. A 5 1. 1. i i i X, i
Iwao Ayasugi Yabukuguri not identified
- / B.L.Y
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3 1. A k Lodlbanodl, Iy 1 1 ). i L 1 A A A kY a dood. ETU DO WO O T S ) Y
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Modeled pattern of bulk density for the samples of 25 clones,
Alphabet denotes the clone shown Table 1 and the cultivar name on each diagram indicates
the group of clone which were identified by the morphological characteristics and the
isozyme pattern.
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FT7 BEMEEECBYLE 7 o—rBOKRKNER
Table 7 The order of clones in relation to the wood quality characteristics

SFERIE S Wkt 3 b D ke A
Annual Bulk -~ latewood” coeff. Identified
ring width density ratio b cultivar
an! (K) ) ()

Small Large Large Small

F H R a4 R A M

0o @ M M ] @ Yabukuguri

X ] @ Y R & Ayasugi

K @ Y D A T ¥ Iwao

L D A ] @ D A Ayasugi

U K @ K @ K @& Yabukuguri

Y T T O @ Yabukuguri

G v F B O @ Y

B o 0O @ F B F B Measa

M Q X I

I L Q A v Tosaaka

R A 1 L Q

H B AV G v H B Measa

AN vV A AV V A Obiaka

] @ X I X

D A N A cC © L

T H # N & G v Tosaaka

P B E v S cC © Haara

AV G v W A E Vv Tosaaka

WA W A E v u

C © cC © vV A P Measa

E ¥ S H B LN Obiaka

S U P ? B -

N & P BB B S

Q B U N A Obiaka

(X (GN) ]\ R
Large Small Small Large

v BRI

UOBITRA ENSHPORRD 7 0~ ik, ROBORKY u—2 2 5%V STH

¢ Corrected mean

. Line indicates the top clone within a group is significantly different (5%
level) from the next top clone.

*

#*

DEEZEDAND 7 0—r EERBTRL, HELIAZ 1 7A—-7ELT, ROTNV—T
D P SHUEEEND 7 -2 ETERDIIV—7E LTEDb L, LEsoT,
TNh—7D2H/ELED 7 0 — S RD T NP DT LA EEENS LI Lk
SHVWOTHEEPET L, FHEL2HBVT, COBEROWTY, BRFEO 7 o—-vid
ERLEERL, fIAEY 72 70RO 10, 11, 1507 =g, 7 1 RKED
14, 22, 23 £ 5RT, WIECRATE2 Z MBS » LR 570,

DI, HEAROEEE S, KRB OWEICH > TPPREELTMEHE LS
nWBH, FEEE, BHE, %o CCRRHEEE Y —> (Thbb, bOHE) 2 L OER
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Hogix, BRI o0—r0b o T0ABENEEE-FSREML T2 Z e BHEL,EL -
7o,

4, B b 4 (=

z#ﬁk WO S 6 GhEE, e, 6k S i 25 O  n—izon
, ARURE, MR, BMHETEE Y — i on TR b, HOBRETT TIORED

Wﬁh@towhwmwbD MBI L5 8ROBESPFTES ML LR
7z,

WL 5 By o — > DT, ¥ 72 S )R TV AF LR—r u—r e AN DR
WL, AETPHR YT H ER—7 o— EHEIN TR REM L 5T, iR
PEHFEHIERESEAERL, JOEHEI, %n%n@ﬁ%mﬂf%«h: gAY
dno e, HIEORETEME E b REWEE EEURIN O B R B OB RS R
Mme%xa,ﬁ@%%&w&&@MmW%baﬁemMmLTm<%wzw% & 3R
Sk ole, ORI, NERERXOREFERHIC L > TRETE, ZORKDL HE
EDOKREWI RPN,

PIHMEDOREBY 72 7V ETYAFE, DEMNCEHRERRERLTLORE R
s, I ORKIEEMOBEERNSEL, 74 7Y MEENRKE I EMBFEE L A 5N,
BLAZE M YPATARBEORESEACH S Z LESN TS (B, 1982
M(mﬁ 1982b) (AR B, 1982). DI Lo &b & FEHRNOSEXEE % O I

LI 2 2 i3 esd, M L BHRMT 2 DR GEE R 7 4 7Y
W@ﬁ%%b#k?@ﬂ%m%%# FHFEEDORE S Z EPBROBE DR EIC DR
BrEIOND, £, Y77 7URTVYRAFRMONRE EOT T 22T Tnd &
Wb T3, ZHEPEEEENFERIKEL I EBEE L Twa kS5 lbhb,

LS MRS, EREORE A RTERE L BOMRBAONE DD, FOWH

T, IS O|EMI L  SERTREORIENEET 2 2 Lk, £EE zkt%ﬁ&h;o
TEDTHLTLUHHMEEFET S ¢ WLIREBE 22 B RRMOBKPTRETH S
EAURIBE N, SEMA U RO IZ W i, BIE U 7SRO BUERRIZ W
P RS ORI B - 7oh8, FRBEICHEL TRIEEEEL HEOEIELNT
Wi EFEZLNL, Lrl, SERESEAMMEDUTHREL T e BRETHAS

51 B X ™

BB - AR - BB (1976) XA & AARH OBEENGE, JUKEIEE 26 127~139
FEAREEE - ERER (1981 MERE L L CoARMOILE, BHE 591 1~10
MR MR - BOREEE (1959) L MMEIR L LT AFEWARORE G 1H). HEPHR
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Summary

In order to investigate the wood quality variation of Cryplomeria japonica, bulk density, late wood
ratio, and the distribution pattern of bulk density within annual ring were determined using the soft
X-ray and densitometric method for 6 native cultivars and 25 clones of plus trees selected in Kyushu.
The test trees were obtained from the experimental areas of C. japonica cultivars, which had been
established 6 different location in Kyushu in a same experimental design and had been treated
homogeneously. Although the ages of trees were young {12 or 13 years after plantation), it is
considered to be able to compare the clonal difference using those several outer annual rings at breast
height which showed rather stable variation of wood density and the mean was representative of the
whole trunk. Cultivars Ayasugi and Yabukuguri showed the greatest bulk density and latewood ratio
among the native cultivars, while Obiaka showed the smallest. The values of the both characteristics
were decreased accompanied with an increase of ring width. Although the clonal difference of the
characteristics seemingly resulted form the clonal difference of the annual ring growth, it was
clarified that even after an exclusion of the dependence on annual ring width using the covariance
analysis, the corrected mean of bulk density and latewood ratio were still significantly different
among some cultivars. The distribution pattern of bulk density within an annual ring was specific to
the cultivar, that is, Obiaka and Ayasugi increased the bulk density in the beginning of the early wood
formation, whereas Obiaka maintained the lower density as same as the minimum density within
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early wood and increased drastically to latewood. To compare the pattern obtained from all annual
density among cultivars, a simple model was suggested to express the curve of the pattern and the
coefficiant b of power function could indicate the pattern difference. The b values were significantly
different among some cultivars. Almost same results were obtained for the 25 clones of plus trees. 15
out of 25 clones were reportedly identified as equivalent to each of 7 native cultivars, and their
tendencies of bulk density and latewood ratio were similar to the identified cultivars. It is suggested
that the tree breeding for faster radial growth and higher wood density at the same time might be
possible for C. japonica.





