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EL, CHICET0.38ha OWAEMLRY, WOWEFELTILI- s, ZOEED Table 10&BDT
HBo Ihh D, REOWBIZAEE, TARBEIL 58 A/ ha Th T,

COBREHICONT, ARERTE Db, 200 KOWEARETEE Ui, RABUEAROHE ST
~BEESIT, BHEARCREMNED OE N 0cm QMRS IEE L, @SS Eo HBEEAEET A
DOFEBE Uk (BN, %7, CORPrLREHE HTH BPIUBTBORSSEHELL
T Y AARY, WEOBMBBITETR S MEL S TN RAROMREFR LT, BEENEORBHNO
EEEHET IO E Uk (%),

Table 1. § # # o ¥ 3
Sampling plot

BRI IR /N EE BT D B ] 49 42
B {E I EEE AR 141 RREE B/ NEE Tree age 49 years of age
Wadayama district, BRSO TR E

Situation National forest of
MNagano pref,

528 A /ha

T -
Number of trees at 528 trees per hectare

the final cutting

3o oo oM Ll B 2 X o s20m
Slope of stand Nortthwest slope, gentle iiil%};ve?bme 1, 520 meters
T & RILg, BRIR ?;éirei&ogﬁ sagi liﬁ 0.3791 ha
Soil condition Conglomerate, loam ol of (ha) b 0. 3791 hectare

Table 2. #t 3 K D #{ B

Sample trees

o o R E OO oW B ETTEE L YIaRhEE
HrEURES ‘*H i _h’{“ Clear Degree of Percentage | Average
Sample elg height length full-body of clear of crown

troe No diameter length diameter

S H D h 1D hiH w
(m) (cm) (m) s (%) (m)
i 24.0 29 12,8 82.8 53 6.4
2 23.7 29 14,9 81.7 &3 6.6
3 24.3 31 7.1 78, 4 70 6.0
4 24.3 26 16.8 93. 5 &9 5.6
5 24.3 27 13.9 90.0 57 6, 4
6 25.5 30 17.6 85.0 €9 7.0
7 23,3 22 16.5 105.9 71 4,8
& 23.0 26 17,0 88.5 74 6.0
9 24,3 31 16.5 78. 4 68 5.6
10 24,5 26 17,3 894.2 71 6.6
11 24,6 28 13.6 87.9 55 8.6
12 19.6 22 10.1 89.1 52 5. 4
13 23.0 30 13.6 76,7 59 7.0
14 22.4 26 15.6 86,2 70 6.8
15 24.3 30 15,1 81.0 62 6.4
16 26,5 32 18,0 82.8 68 7.2
17 24,0 26 17,2 92.3 72 4.4
18 25.7 30 17,3 85,7 &7 6.0
19 25.0 28 17.5 89,3 70 5.6
20 24.2 26 14,2 93,1 59 5.8
21 ; 22.7 26 16,1 87.3 71 4.8
22 : 24,5 34 17.3 72,1 71 7.6
23 24,8 32 14,6 77.5 59 6.6
24 25.8 33 18.2 78.2 71 6.8
25 24.1 27 17.7 89.3 73 5.2
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65 34 16 72, 58 5.6
66 30 82 69 5.8
7 27 . 88. 64 5.8
68 37 17,4 70,8 67 8.4
69 26 17.3 93,1 7 4,4
70 33 16,5 77.9 64 6.6
7 23.0 31 14.8 74.2 64 7.2
72 23,2 31 15. 4 74,8 56 6.6
73 25.2 33 14.0 76. 4 56 8.6
74 5. 2 29 15, 4 86.9 61 4,4
75 26.0 32 15,4 81.3 59 5,4
76 26.1 34 15,3 76.8 59 8.6
77 23.2 30 5.0 77,3 5 8.6
78 24,5 26 17.1 54,2 70 6.0
79 19,0 7 15,0 111.8 79 3.0
80 24,7 2 17,0 95,0 69 4.8
81 5.6 35 16,7 78,1 65 8.6
82 .2 26 16, 4 96,9 65 5.0
83 5 32 17,7 79.7 69 5.6
84 3.3 30 17.9 77.7 77 5.8
85 0 32 17.5 81.3 67 6.4
86 28 14,2 1.7 67 4.8
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Table 2. (2-J3%) (Continued)

o MEER BT E 5K B R | EEMER

Prisnw . 22 Heieht Breast Clear Degree of Percentage Average

Sample gt h'e‘ight length full-body of clear of crown

tree No diameter . length diameter

‘ H D h HID hiH 124
(m) (cm) (m) (%3 (m)

87 25,3 31 15.8 81.6 62 6.0
88 23.0 30 13.9 76.7 &0 4.6
89 22,1 20 17.0 110.5 77 4,6
90 21.5 20 15,1 107.5 70 4,4
91 25,0 28 16.6 89.3 66 7.2
92 26,9 34 14,0 79. 1 52 7.4
93 25.1 33 16.8 76,1 67 6.2
94 25.0 33 13.9 75.8 56 6.6
95 21.4 22 14,7 97.3 69 6,0
96 23,6 26 14,1 90. 8 60 6.6
Q7 27,5 36 16.5 76.4 60 7.6
98 26,0 32 15.0 81,3 58 6.6
99 23,3 24 15,9 97,1 68 4, 4
100 23.8 31 12.7 76,8 53 8.0
101 21.3 25 13.0 85.2 61 6.0
102 24.2 32 13.6 75,6 59 5.6
103 22,3 26 14,3 85,8 64 5.6
104 22.4 26 14,8 86, 2 86 4,6
105 24,5 28 16.8 87.5 59 6.8
106 24,7 30 15.6 82. 3 63 5,8
107 26,1 38 13.5 68.7 52 7.8
108 25,1 29 18.0 86.6 72 5.4
109 25.6 30 16,0 85,3 63 6.6
110 25.0 29 15. 4 86,2 62 6.0
111 25,1 32 15.8 78. 4 63 5.8
112 25,9 34 14.5 76.2 56 7.8
118 23.5 33 16.2 71.2 69 5.8
114 23.4 29 16.2 80.7 &9 6.4
115 25.2 26 15.1 96,9 60 5.6
116 25,5 32 15. 4 79,7 60 8.0
117 23.5 36 15.1 65,3 64 9,2
118 22.8 29 15,6 78.6 58 7.0
119 23,3 30 15,3 77.7 66 6.6
120 22.7 31 17,1 73.2 75 6,0
121 25,0 31 16.6 80.7 66 &, 4
122 24.1 28 15.9 86.1 68 6.8
123 25.8 33 15,1 78.2 59 7.2
124 24,3 27 15. 4 90.0 63 7.4
125 23.4 26 16.2 90.0 &9 6.2
126 24.2 28 16.2 86. 4 a7 6.4
127 24,6 31 16.4 79,4 67 7.2
128 23.2 24 14.7 96,7 63 7.8
129 21,7 24 13.7 90. 4 63 6.4
130 24,0 31 14.5 77,4 60 6.6
131 ) 28 16,2 83.9 69 7.0
132 2.7 30 15.1 75,7 67 7.2
133 .9 28 17. 4 85. 4 72 6.2
134 .3 24 16,4 97.1 70 6.0
135 3, 5 30 15,8 85.0 62 5.4
136 7.8 35 15.0 79. 4 54 7.0
137 . 9 31 18.0 80.3 72 4,8
138 ) 26 16.5 Q0. 4 70 7.0
139 5. 7 32 13.4 80.3 52 7.2
140 25,4 31 17.6 81.9 69 5,8
141 21.9 22 16.0 99. 6 73 4.6
142 23,2 25 16,0 92,0 69 5.2
143 25.1 32 17.4 78,4 69 6.0
144 : 23.2 31 15.1 74.8 65 6. 2
145 ‘ 25.7 31 10.7 82.9 42 Q.6
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I SOMEAOHER Table2 IR LAZEBDTH E, b D, WEMINICEBT 2BOATRICD
W OREELS, M 17~28m, Ei3 24, 2m, MEEE 16~40cm, E¥20.0cm, SEHGEE 52~118, Sy
84.7, BFE10~19m, EH15.8m, BFEEI9~100%, FEH66.0%, i

TH o oo

BHEENE 3 ~11m, SEIF6. 4m

2. HEMEIARHE OBIRER

BHEROREE UTR, —RICHRBICHT 28E1T0 7 L ORES TROHBEMETRINS
B, TOREFEE LT, Fig LICRT LI REEREAEED 2 008382 oMb BIBELE, WAD
- OMERE S I, FO—HORDHE P LHB L& &, MF K b 5BBBROEERL 5
O7 vOBEMETEHETE S, Wk, CORERIL, —HORDEOAH PREICEEZED, Th
PORBMZPOETCEREEBE L, MFORDECETZATLZOEORAEL, T oEALBERA
EEDTH D CRLD2DOHFERL & - TROHBHEREIC DT, MEOREDEOBEBEERY,
Fig. 21c L Lice

i b, BHEENEOSEICBY B,
R Basie e DU, i bOFRIIC I Db
T, EOMILIRE—F LTED, 15 OMBIKY

‘ : 30. 613~0. 88157 L, BEEELSS 50
LHILENT, Lt TRIRTR, XU HE
WCHIET & BT B TS B R e

Y,
N

N

20

3om

Z At

E & ~3cm e o

: By of wic, —ERPICHY 5 EHEENEOREM
t / " A

| fonnal Tng g nc, O B4, BHE BHoE

M, B ohE XUBEOKRD @ 4 BBt
DT, BB X DRI B O BRI -
Fo BEIORL D A T TOREIRICDVT,
LA pErOREEEE TR ENER L Table 3
IR Lic. 25, Bk OO AR B

ypd wosy ssqunu Buy <

i DRSHETROK S <, B & B QIR
Slope of grain is meas&%red
| on the tangential surface INENT FHEBPSOHTH L. CHEDS B,
! of the boundary of each b SEBSLIES s, °BvE
: annual ring  separated Bhk &0 E LR TR O D 0%,
L . g (Measuring method 1) .
-y — RN ORFME H12FC 21T L,
B B A E 510, WHEREOMNRENICET 3 &H
Slope of grain on the
boundary of each ORFBHEERD B0 Fig. 3 WiRT LI,
annual ring is"measured
by sphit fine on the P D125 oo TS BE A BlE Lo
cross section
{Measuring method 1) 708, HESBECERZ LTERE 2SS
Fig. 1 #MLEREONIEE BERRTDLY, RELREELRNSDT

Measuring method of slope of grain. LD, BRI OWTREORIRT
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Tree No.1s58 DBE: 19 am
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w5 f e =),
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5 4 g ©
B 1ol o Np IS} O-B-H:27om
@ \\ /\._} r=0613
v«\v A
S me
5
mf/pd/‘iwmm%
w545 (F) bark
B s 0 F OO
Ring number from pith
Table 3. 4EHNIC 1 2HHE
Variation of slope of grain in a annual ring
J B GO T L0
o Distance fmm basic line to split lne
HEUR
oo t AT ; N
-« . \ , . . . Al Bk ouns | RS oK D
Sample | DB H. | Direction of slope of grain i Widdie Ofﬁ ” M_(” (f‘] 0 | B O
tree early wood Beginning | End of
No. (Max. or Total) Karly an &51 ate of late waod
S gt e
(cm) wood | late wood
58 i S D -':'Q ; o = 2 4 0
oe 970 | Maximum value of S-grain R 20 5.9 R
Z 4 ) 3 7 o O
Maximum value of Z-grain 0.3 0.2 v -
S © & # f v -
Total value of S- grain 189, : 82,2 oid
Z ” - o N N
Total value of Z-grain . M 2Rl 180
SR AR - S 1
Total absolute value of 2 158.9 134. 8 168.§ | 169. 1
and S-grain ;
i
. N |
TEa TG 5 @ J“ji 7“« ” 24 a4 | [e
e 9:9 | Maximum value of S-grain 3.8 o 9 9.9
7 ” ~ g 6.5 a4 0. 4
Maximum value of Z- gmm Vet o A b
oo 697 48.9 73,1 | 75.2
© ;
Z “ 12,9 13,9 11
Total value of Z-grain 127 002 1S.® 120
CHE AN S
To{%ai absolute value of Z 82.6 54.4 87.8 | 87.3
an rain :
b 8 i i
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FWMC EOMMEREAVELT, CoBRELET AL T L
Wlize Licdi=T, SO, i o0El Lo 6
Fifrd, ChSEENENER Ui HRIc>0T, Sl o
B DR EMOBHEEMEZ Y U, h~SH i & f
@5 FHA L OBIEEA Y, it s OHEBFREE Tabled iz
RUTce e b, RN OEBERLIE, 0. 41~0.936% R
Ly CHEDFROBNIEIRE D BEsEsttbo
SHHEOHITH -, LichiaT, MEEEIMNEONE
NOFRAE > TREMELTEILOBALL LD &L

i,
P . o et At TN
erec?ﬁom on disk Pl & 3 RREF B >D T OFHEBORRICE Y
M : lifl Mountain side T, AHEEROSEIRA AR L, £ OBBRKO

V B Vessel side
Fig. 3 FHPICH I 5 Slgi e EHVTHD.

_ OF RB AR EDIRIC DT, 5, B EDRAD
Directions measured slope of
grain on disk. WS SRESGTIL~BREMNEZ 50, Witk L OER

OEHEFHOEIEFNZH dom WAR -7z, D FIHRNEICHEERE & S, —~FOKRIED HEE
L, MfEICd b BBRIC 0T, SEROBMEBOKD DAL LEBR S COEME 1/10 mm K
BEO2Ve )V 2l =27 34 7EBOTHESAE o/, COJELBMHHOES LORERY, —t

Y PTERL, TROOEERL B2 OB b ORE—ERICOVTEE L, BHEEAE S Ui,
Table 4. WEMRICEY 2l « BHLOBMEBEREE & & H R & DB
Correlation coefficients between slope of grain at mountain to vessel
diection and that of the others on the breast height disk.

e A (BD) i
{4 - Direction {23 {3 (4) (5) (6)
. (degree) 30° 60° 90° 120° ‘ 150°
4 0.820 0.812 | 0, 553 0.514 0.932
31 0. 681 0.82% | 0.837 0.874 0, 846
99 0.936 0.917 | 0.812 0.885 0.917
119 0.833 0. 841 0. 684 0.834 0. 751
128 0. 756 0. 740 0. 697 0. 769 0,929
151 0.715 0. 635 0,571 0. 550 0. 532
158 0.841 0. 504 0. 441 0. 802 0. 781
171 , 0,924 0,890 0. 774 0.887 0.874
200 ; 0,711 0.713 0. 801 0. 688 0. 656

0.365: 19 Kit
1% Level

3. BRBPLUVEER

31, BIREHEOROLIOSH
SWMBAERO 9 AOHRBAICDNT, WEE 1L.2m, 3.2m, PIT 2 mI & ICBERR & CEE L7 mH
DV TRIL A B AR T TOREMICHON BB E L L &0, BRCE, BoM EET Ly
AP, Fig 4-1~9 1R LIz, 2hdhd, BROWHLOMEESER, gEbkofg, sbabry
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(Crown-formed wood),



Hr 5wy RN B B HEEAK

DA & A O B (R - 109 —

G, BEHEOMBREREZES 3B SERIBICHY, =~ FRIZS 7H4R L, TOoMETH
SEROHBEHENISBHEL LA LT d, chlikin L, BTHEoFo il Bip D 8 15%

Wt , ®-— VEIZ0ZERL, ZEMOLOO BMBBEESEOMROK0%E LD TS, ZBHESD
I, MEEREORDLLOMESHE, EMTERTHRE TR S hIERD,
MBBEAPE DEL, 2
HHORMHBLTED

b, FRERER O &
RERHRE LT, A

LIRS OR EhHTERNY, BN ENTR, ZENOMRORE

BRI, BT
Fig. 6 it 1, BB onTooo

M 3 R O &I T,

=, MMH /)(4(:}.?5(1"(,

ZHFAER LT T h, § HiT

FIRLTWB L EDEBINTH - 1.
. . b .
o5 T
®
) N
I
[
oy H
#F #% com B
Stem-formed wood [ .
KR T
w R
Kot Lima 3w
S . » - . ¥ =080BX + 1169
o & o« » F 3 r=0.5436
A g $ : “f’"/f{/p
i~ @ o w20
5 g E i
PR . A "
[ P | ® =
S a/T
EZ) I . 3 @ 3 & .. @
& 7 T T A 7 7 T
S 8 E 4 e 1R, . 4 g 8 (w10
5 19 //{ " &
D g L LR "
g g b e 2«%
M o .
i o
QO)’_”#Q .
© 3 LS. od
Do P .
k4 . .
. 6 -
-
B ol
Y -’.S

=

B P Mo s B R
Slope of grain on B8.H. dis

ul

FUC B 5 BARQEHERE &
: HELOBE GETHD
Relation between the slope of grain at each ring number from. pith on the

4

Wit

LRV B RO

breast height disk and the average slope of grain at the same ring number
on the disks of the other heights in the tres at each stem part
(Stem-formed wood).



—110— MERBRIBUIEES H 248 E

12
(6]
10 N « »
=M } o b e L
All wood L S
I I R o /
. oar L "N -
6= ¥ 7 p & - R
@ o s B0 a PO .
k) « e, = & B 7 8 - N N
G o 2 : &, [} ' P
r SURRVE SN IR o
ER: ToE . s )
c . Y. .
t‘sz ® ,A‘g "/é E 3 .
g9 5 TR e |,
< > % ®
mZ"; 8 5 4 /o"g’m
o« F i 1 i T % b Pl 1 i i 3 i
oﬂ‘ éi 2 A 5 .8 10 ) 12
L 20529 L + 1495 R R
B 7| r-04903 o T,
18 . g
L
e s S
L El
é’ﬁ ® 4
8 6
s B oof
7, e § e &

MERBRcs s EEBEHEER
Slope of grain on  B.H. disk

Fig. 8 WEMNFCE D 2 BEOEBEERE L 2N BT 2 ThENHIEd 2 S0
T E oK (ef8)
Kelation between the slope of grain at each ring number from pith on the
breast height disk and the average slope of grain at the same ring number
on the disks of the other heights in the tree at each stem part (All wood).

Fig. 7 O THE O 00 2 OBETH, BIEMTOEN LEBRIC/ YT VSRR EVLD, MHOMEE
Bid 0.5436 THBRME (1% BEH LN, BEMEBIZ oNEDE s doc R WAL
THAo

3 b, Mm,&$@mﬁW%%A FeAfEc Y 5 C OBBRE Fig. 8 WRLY, ToORERE
DT h 0.4903 THBM (1%KE) MR, Lich-7T, WEMROSEENETHET L
m;@,%@ﬁ@@ﬁﬁ~%@$@%ﬁ@%ﬁ%&%b%aaa%ﬁLfm%o

B

PLEOHED S, BRNCET ABRENEDSHL, BRSNS EICHEBES T 5 e
=T, PIEY B 2T AT 2B EE -T2,
IR & 5L, SR E ORISR T ASTEE, B0 S QEREBICE 5T, D OEBERT

ﬁ9%@mmfﬁﬁébfw&%m%%b%&?%&;a)%@%®&%@ﬁﬁ@ﬁﬁ$ﬁﬁsb}%ﬁ
ROMEEREEBEXOOPMRTES SO LT, ©) BIEENEORESDELO L THMED
HMEOBABERESEL OGNS, Fig 4-1~-9 5 W o0E L i, SIS 2 MEEREDO R




1) 111

2]
x Number of annual ring .
4 1R A *
T O3~ 40 <
06~10 (D 41~48 ‘
3 2
3 3
15 Lo i
6 1 9 2
o ° < .
58 8 8 }
% 7 5 8 16 ;
8 & ¢ © 5
32 B3 3 s
t 9] (6 o 0 « o !
!
‘ 2 OW R 12§ 1 1
D) — 888388 1%
B OB L ow o on o1 5
‘ 665G B 8§ id }
; . g ; )
i & 0@@@55/%2 ;
119 N IV R R
o o @ EHEDH Gt |k
& W W op 40 - T b i
° o O o O d @ e o % °
P 0 78 5 % m Befe & 8 5
Gt 5 o U o O (»“)’,C‘ th ¢ o -5
. o w1 o s s 1 g
ER C 8B 8 B8 588 18
2L
5 % A e B W o3 ]
_ 33 @86/&“@5’3@@5» 5
; a s Hees 2 R B9
s LI a0 ¢ @ ? o e ¢«
3 ; s on DA .
I (I 88 8@s & i
I : ¢ w3 g
) 1 e (3 =t 9 ‘ fjmfjvm &) Q mow»ma
e 203 13 2 ;
";.: < © Q o [s] O D 1
B 3§ e o2 1w 8 2 2
i “ BTG i [< IS S S o
= rol 2 7ot 1
A & o R S < TR SR SR S
g & s Lo
3 - i 1
} 5 . .
F
o 5 10 % (e
it
i
®
18
7 s

EH Moy BEBEEER A B

Maximum slope of grain on each disk

Fig. § ZT’UU BB EM A E O B
et ke

Rclatmﬂ bﬁtween the maximum slope of grain on each disk
and slope of grain of every annual ring on the disk.

LOBERD Fig 9 )RRLE. Tibb, AP 3 SAEEH

T B BFD G
EIE DR BN, ETO% - FiEILS
Lodedde T, PR

EERE L DRI, b

& IR BT Lo Ao g H

Kok & {15 % M
”‘*ﬂ




112 —

Fig. 10 4RI B B
SRR D B NE & T
EEDBE (RHE

Relation between maxi-

mum slope of grain and
average slope of grain
on each disk (AUl wood).

SRR

o5 248 %

(%) ! .

X 12 :
5 A
5 I .
5 AR PO 1‘ AAAAAAAAAAAAAAAAAA
@ L

1=
< L
oty N AN
SR . ¥=07582 X~ 2506 ]
o 07661
5t .
g & SRR
&w 8 .
w )ﬁ .
@ 0 . . .
21 s

-~ Y .
o # 2 o i
o i 1
RIS N - . i
oie T / : :

< i 3 ‘
< L) Wl ; ;

e 3 ] i) i i 76 T8 (o 20
e

BRRoMERMEc B RS

Maximum slope of grain on each disk

%
& g 10 , i
S o
S g L. s
s & g .
i1 . .
‘é é L ://
[ 4 H . ° 3.
sl ° a7 T Fig 1 ATIROHHEER
a8 ; %5/54/%/;: . R Bk A & A E 0
oo N P s B (2ITRED
o i ) e “/0 i F . . R N
R YeDi32L-0051 - P i & s Relation between maxi-
@ re0sL2h | i E L+ . ]
2 El . m 4 . mum slope of grain and
W~y “ 3 &0 s
g,‘*e T : . average slope of grain
bl [ N
5 } o
§§ & % A 3 i TS = T T on each disk (Al B, H.
< S AFBoMBERT R A B disks).
Maximum slope of grain on each disk
100,
()
80
B
S0 55, PR 200AK
0 Al BHdisk

Fig. 12 @ EslEo SR @EsEb
LB ELOD 5 DFIGIL

Ring number from pith appeared

maximurm slope of grain on each

disk.

OB -2NT,
BEE Fig. 101ZR L. 2hbhs

pz -

Accumulated frequency

meastd
all wood
15 20 2% 30 39 40 ) 45

M LarsoF B
Ring number from pith

TRENBEOHERECT AN (e £XRy, H—HREERLN 2 EREELO

FHBC B A MR O BB E <R BIC LIhity, R



Y8

e
B2

o

(G

Type Z2a Type 2b

Type 38 Type 5b, dg,

Type 4 3d, e

i
3 iy

=

Type B

ko S FEA b b
T, AT

/

4
3
s
t
4]

Ll LAV

R

Gpirality patterns,




quency

Fre

—114— REUIRWE W48
v EARS 2 OB SHETHE LN, BB
I:G) ST & A IR NEROFH R Z BT 5 ED,
Jame LA b BB SBRTH A, MO
sol- o5 BT E ORI O RS 2 FIELT 25D
# , FARS ¢ RO SERITH 2, ERON
& D3 EAEMT B ED,
30- RS & OB SERTH S, BN
b sab o M4 EELT L0,
TV ELTLG e BRI SERITH B, HEOF
0 e ” A5 HELT EHD,
H =] BATA  ROBHBIMIZT, SEMOEIE
! 2 3 4 5 (Type) . 2
Basic pai%ernagf s%pe of grain ?ifi’&f LJV'C?\ o250 ~ )
A BAT S A EA NS - (BeRfE s %L
N T, BAEOM ED SN 2. 2%

Frequency histgram on each basic pattern

of slope of grain (All B. H. disks).

Table 5.

ENEHO,

BRI O F DS b Z~ECHTT £

AE0 I B DERI S % DS

UT) e

Ring number and distance from pith first intercepting from 8- to Z-grain,
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Table 7. T BEITEHEEA LRI HEE
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Frequency of trees giving almost
straight grain (Type 5) with dia-
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Distribution of Spiral Grain within Stem and the Spirality

Pattern on Larix leplolepis GORDON
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In this report, the distribution of spival grain or slope of grain on the tangential-longi-

tudinal surface of each annual ring was studied In relation to the difference among the

heights in stem, crown-formed wood, and stem-formead wood on growth condition,

Received May 19, 1972
(1) Wood Technology Division



grain within stem was invest on nine

The representative value of the slopse

ation of the spirality patterns from the pith to the periphery

mple frees
at Wad

two hund

L OWAS

fores a, MNagano

The forest

seted for study is sl

£

The area of plot is 0. 88 ha and the st

{hher particulars about the plot are given in T
1 at the

al characteristics of

Two hundred trees wers fe The morphologhc

tree such as tree height, diameter at br

given in

clear length, and so on ars

2, A disk for the variation ER R &

disks for the distribution of cut ab two el

to the top on nine representative charvacter-

by the classes of

istice from the two hundred trec

Two measuring methods of s were comnpared, znd the wmost suitable metho

for this study was WS

The gpechmens were cut along the mountain to vessel dirvection with the pith oo the

as kn v, and the length of both tangential

and axial direction was 3 cm.

canter of the

The basic lne was drawn through the the point n

periphery edge as shown in Fig. 1.

The specimen was split on one cross section through the

om the hasic Hne on the ather at the end of v annual ring

v to 1/ 10 nm (

2, Table 2

e

Eas U“ﬁﬁg INAE ﬂi

in of ¢

value

The slope of ving was caloulated as the aversge

tained

ratio of the distance to the length of the axial divection of the specimen, and the
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The results of this study were as follows:

Pigtribution of slope of grain within siem

1) The frequency of S-grain in the crown-formed wood is more than that in the stem-

formed wood in which the frequency of Z-grain is about 30% (Fig. 5).
2y The slope of grain within a free varies, considerably, but it can be considered tha

ality patterns from the pith fo the

the sample tree have S-grain around the with ;
1 14 £ ;

on a ires, ami the

between disks cut from JdiHf

periphery are almost

almost on the crown-formed

- pRilern e

maximum value of slope of grain

wood (Figs, 4-1~4),

33y There are significant corrvelation coefficients between the slope of grain at each ring

pumber from pith on the bresst height di

I, and the average slope of grain at the same

rving number on the disk the other heights at each stem part (Figs., 6~8),

4y It is considersd there are significant correlation coefficlents between the maximurm and
the absolute average valus of the slope of grain within and betwesen trees at sach sample disk
(Figs. 10, 11), therefore, it is reasonable to suppose that the maximum wvalue of the slops of

o

aiity on sach disk. The frequency

grain may be the important indicator as councerns the
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of maximum value of slope of grain was 60 and 75~85 percent at the age class from the
pith to five and tem, respectively,
The spirality patierns and the frequency distribuiion

%)Y The spirality patterns that were observed at every annual ring from the pith to the
periphery on all the breast-height disks were classified into five originals and six derivatives
(Fig. 13). The frequency distribution by the spirality pattern is shown in Figure 14, Accord-
ing to this figure, it is observed that 5.5 per cent of sample trees shows almost straight
grain {(Type 5) ; about 53 per cent shows the pattern gradually changing from S-grain arcund
the pith to Z-grain (Type 3a~e), and about 40 per cent shows the pattern varying in the
range of S-grain (Type 1a,b; 24,5 4).

8) On type 3 the tree age and distance from pith first intercepting from 5- to Z-grain
are about 10 years and nearly 5 centimeters, respectively (Type 5).

7y The average value of the maximum slope of grain on type 1 increasing continuously
from the pith to the periphery shows the largest value among the spirality patteras, and
contrary to this, that on type & having almost straight grain shows the smallest value ; type
4 having copstant grain from the pith to the periphery shows a comparatively smaller value,

&) It is assumed that the trees of type § have a tendency to be situated mostly on the

£

morphological characteristics such as higher clear length, larger full-body and the medium

diamter growth among the trees from the even-aged stand.



