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Table 1. oo W OFE O o W
Sampling plot of mother tree
Lﬁﬁ B 17% & A i bis Hi = Wﬂﬁ =
LA = P ] i Yt
¥ A Mk ‘ ' 4 + ﬁ
. A Sea [ Soil
Sample tree Locality Direc- level con-
No. tion (m) ‘ Slope ‘ dition
: _
2B | 155 S 1,500 ey Bo
20 # SE 1, 300 ” Bo(d)
307 S 1,400 |~ ”
S BFIELAb e A BRI HEOR T P LA
877 Asama National forest, Nagano Pref. SE 1,400 ‘ o Blo
38 SE | 1,400 | 85° "
39 7 SE 1,400 | th —
447 S 1, 500 iR Bip
L I } L L R AT A LR el R
5 Re&zan National forest Nagano Pref. . 1,400 . ”
2 1 . ‘ 2 °
127 } SRS BT 6% A b NNW 12401 5% Be
137 Kanazawa National forest, Nagano Pref. NNW | 1,240 350 ”
4 o
BB g nam R R NEE | 1,200 7 B
6 Sugadaira National forest, Nagano Pref. NE 1,400 | 10° ”
%101 4 2 ° —
o } BRI INEL AT b LA NNW| 2,00 8
%102 # Kitayama National forest, Nagano Pref. NNW | 2,000 70 _
= 50 NW | 1,280, 12° Bo
7|\ BB AT Bl AT NE | L2 12 ”
7 Omagari National forest, Nagano Pref. NE 1200 15° ”
87 SE 1,200 15° ”
9n SW | 1,420 | 12° ”
BRI EEEABEABRA REHBE K o ,
e }Irioku Naltionallforest, Nagano Pref. N 1,260 15 Y
12 NW | 1,270 15° p
*109 IR A TR LB B A A N 1,670 | | fLE
ngashlmata National forest,
#1107 Nagano Pref. N 1,700 5° ”
* Fl D K AR OR

# Mark : Natural tree
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Table 2. if M o & X A o W B
Sample mother trees
T A ssE PR | RLTR 8 Fok
KRB UEIAATE Breast |8 i8] E per. :W | B s
7 height Height Clear |Degrece of| centage
Sample tree No. dia(r?)e)ter (H) length | full-body ojfegleta}f !Tree age | without
@ | @ | G G | P
Py At 15%] 30.5 ‘ 24.5 | 14.6 80.3 | 59. 6 ‘ 40
207 35,0 21.2 10,2 60. 6 48,1 ‘ (42) * %
307 33.5 19.5 5.0 58. 2 25.6 | 41
37 34.5 24.0 15.0 69.6 62.5 41
38 35,0 23.7 10.6 67.7 44,7 40
39 32.5 21.0 9.0 | 616 42,9 (41) ® %
44 31,0 | 21.9 ‘ 8.8 70.6 | 40.2 | (40 x
o ; N e _
Wi 4n 31.0 22.5 14.0 72,6 62.2 ‘ 54
5 30.5 21.8 16.8 715 |77 ! (52) K ok
Y 33.5 25.0 13.0 746 | 52.0 53
| 137 33.5 25.0 13.5 74.6 54.0 54 ;
ol | R
Jom 4u 42.5 31.3 16.0 73.6 51,1 | 49
6r | 365 0.5 | 17.5 83.6 | 67.4 51
1017 415 I A | 1.7 41,0 10.0 ' 72
1027 2.0 | 7.9 21 | a2 11,7 78
[T 50 36.5 24.1 13.0 66.0 53.9 (51) * %
67 32,0 22,8 | 12,5 71.3 54,8 50
70 33.5 23.2 11.0 69.3 1 47.4 53
8 44,0 26.8 12.8 0.0 i 47.8 (55) * %
\ 9y 31,5 21.3 1.5 67.6 54.0 (60) * %
117 43.0 29.5 17.5 68.6 59. 3 40
127 39.0 24.2 12,2 62.1 50.4 | 6l
109 # 27.0 25.0 13.0 92.6 52.0 | (62) * %
‘ 110 # 32.0 24.8 14,0 77.5 56. 5 | (60) * %
7 ek Max. 4.0~ 315 | 175~ | 92,6~ 7.0~ | 78~
ey Av. 35.1 23.1 11.9 68. 4 48.9 52
=N Min ~27.0| ~17.0 } ~L7 | ~4L0 ~11.7 ~40
JE) Note) #: () Zifii Lickilt, Estimated tree age -

Without pith
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Table3., 7 n — v f 5 K o # =E
Sample of clone trees

Yo PR T P

i e S E fun R i L ANEES R

Stem form | " Diameter BT I Percentage| Average

Height of breast Clear Degree of g

o (i) height length | full body | °f clear | number of

x - 1&‘(T (D) length branch

0. -

Clome No. \ 3 (m) (em) (m) wip) | @) Chim)
g . | Max. 9,8~ 12, 7~ 2.3~ 108~ 33~ 34~
ANH 155 : : :
= o ’ Av. 7.7 8.4 1.5 100 20 22

Min ~4.9 ~2.9 ~0.9 ~72 ~14 ~16
, 20, | Max. 8. 5~ 11, 5~ 2.0~ 108~ 32~ 22~
o Av. 7.7 10. 4 1.3 76 17 19
Min ~6.3 ~5.8 ~0.3 ~66 ~3 ~17
v 30, | Max. 9.0~ 12, 2~ 2, 1~ 97~ 27~ 28~
o Av. 9.7 9.9 1.6 82 21 20
-~ Min. ~7.0 ~7.5 ~1.1 ~70 ~15 ~15
, 374 | Max. 10, 4~ 14. 9~ 2. 6~ 105~ 25~ 20~
10 Av. 8.1 10.6 1.5 79 18 17
-~ Min ~5.5 ~5.2 ~1.0 ~62 ~12 ~15
, a8 | Max. 9, 0~ 12, 4~ 2. 2~ 106~ 32~ 19~
. Av. 7.6 9.0 1.2 87 17 16
~9 Min. ~6.7 ~6.3 ~0.7 ~73 ~9 ~14
v 59, | Max. 7.2~ 11, 7~ 2.2~ 69~ 38~ 20~
, Av. 6. 4 10.1 1.0 63 17 19
~10 Min. .7 ~7.7 ~0.6 ~61 ~10 ~17
y aa, | Max. 8.8~ 13, 0~ 1, 4~ 93~ 18~ 24
1o Av. 8.0 10. 4 0.9 79 12 22
~1 Min ~7.0 ~8.0 ~0. 4 ~69 ~4 ~18

o = Max. 10, 0~ 14, 0~ 2.9~ 91~ 33~ 24

S 5k 4 . ) .

B 5 Av. 8.6 11,8 1.8 74 21 17
1~10 Min ~7.5 ~8.2 ~1.3 ~65 ~17 ~14
, 5, | Max. 9, 4~ 15, 3~ 2,3~ 92~ 26~ 19~
. Av. 7.9 10.8 1.5 74 19 17

~8 Min. ~6.6 ~7.3 ~0.6 ~62 ~7 ~13
Max. 8.5~ 12, 6~ 1.7~ 103~ 30~ 26~
” 127
10 Av. 7.2 9.0 1.0 83 14 22
Min. ~5.8 ~5.9 ~0.6 ~67 ~7 ~17
Max. 8. 1~ 10. 2~ 1.9~ 113~ 31~ 19~
” 137
s Av. 6.9 7.7 1.2 92 19 17
Min. ~5.1 ~5.1 ~0.7 ~79 ~8 ~12
Max. 9. 6~ 12,8~ 3.1~ 103~ 43~ 28~
M| 4x
10 Av. 8.3 10, 4 1.9 81 23 19
Min ~7.0 ~7.5 ~0.8 ~66 ~10 ~17
Max. 8.8~ 10. 5~ 1.5~ 124~ 26— 26~
” (X4
10 Av. 6.7 6.9 1.1 101 17 20
Min ~3.9 ~3.1 ~0,7 ~79 ~10 ~13
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Table 3. (27%) (Continued)

oIk

Stem form

sa—vadg k-

No. 3ty
Clone No. EZ N
Max.
{1017
’ Av.
1~9 .
Min
Max.
7 102 n
Av.
1~5 .
Min
1 Max.
B 5
Av.
1~7 .
Min
Max.
” 6 7
Av.
1-~10 .
Min
. Max.
” 7o
) Av.
15 .
Min
Max.
" 8w
Av.
19 X
Min
Max.
” 9w
Av.
1~10 .
Min
Max.
” 117
Av.
1~10 .
Min
Max.
” 12n»
Av.
110 .
! Min
Max.
7 1097~
Av.
1~8 .
Min
ax.
7 110n
Av.
18 .
| Min
it Total 24

i A Max.~
431 Average
i /N ~Min.

B
Height
(H)
(m)

7.1~

~6.6

~4.0

10. 4~
7.1

~3.0

Wi i 2%

R

DOUHEFHEDBIR GhIID

FER R

PRI 1 F) ﬁ:
Diameter e BE
of breast Clear Degree of Percentage| Average
height length | full body & Of clear | number of
(D) length branch
(em) (m) (HID) (%) (A fm)
9, 3~ 2,0~ 108~ 33~ 22~
7.4 1.3 87 21 17
~8,2 ~0,7 ~72 ~10 ~14
7. 1~ 0.7~ 107~ 156~ 19~
5.4 0.5 88 i1 17
~3.4 ~0. 3 ~69 ~10 ~16
8. 2~ 1,9~ 105~ 35~ 22~
6.7 1.1 91 18 20
~5,2 ~0. 5 ~82 ~9 ~18
13, 1~ 4, 0~ 112 40~ 18~
9.9 2.5 86 30 14
~6,8 ~1,9 ~70 ~22 ~11
9.7~ 1.1~ 97~ 21~ 24~
7.6 0.8 80 15 21
~5,2 ~0.,6 ~64 w11 ~19
11,0~ 1,6~ 109~ 24~ 22~
9.3 1.3 84 17 17
~6.5 ~0.,9 ~70 ~11 ~14
10, 2~ 1.8~ 110~ 33~ 227~
7.0 1.4 90 25 19
~3.6 ~0,7 ~73 ~12 ~14
13, 6~ 3. 0~ 137~ 38~ 20~
9.0 1.9 96 25 13
~4.9 ~1,0 ~66 ~12 ~9
12, 6~ 1,7~ 112~ 24~ 22~
8.5 1.3 88 19 17
~4,5 ~1,0 ~69 ~12 ~13
7,4~ 1,7~ 137~ 25~ 19~
5.5 1.0 110 16 17
~2.2 ~0.5 ~86 ~8 ~13
9,7~ 1,7~ 103~ 32~ 19~
7.8 1,2 86 19 17
~4, 4 ~0.7 ~77 ~10 ~13
15, 3~ 4, O~ 137~ 43~ 34~
8.8 1.3 85.4 18.8 18.2
~2.9 ~0,3 ~61 ~3 ~9
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AP T &, o, B & OBEIOSERITHETS & D 24 AR BIE Uiz
BRSO EAR DREEE A Table 2 1€, 7 n— v OEHADIE% Table 3 ICZNFR Uice

2. HEARD S OFEMRI LAIEE

TR 5 ORI, 8, SMEIEEDREEMS, MBI T = — ¥ v 2 — BB TN
I 2 v b Uy MAOBLOALEZHE U T QBT T HIE & €70 B0RHE, BEI77 K 24 mm,
PRI 26 mm OfIMTH 50 B 24 KD S BHEZGA TR ZHEWMNADIR 16 KTH »7co #
DEGERVEFICOWTIE, e 7 v — v DIHMER EEDIHE R % 72w O s S Lichs,
HECBJHL O BIRE, MR D S RLOO AL s K Ol EHEL U, (LA BT 72,

70—V EGkRR, Table 3 IClS 72 AMEME DR, MWD SEM L, Moskir S 4, 7 (FTh
ERALEGT), BLUI0HHDOENENDRKOED SRDAKOEFE TOUA XN IR E )
R S TN FE S 49 5 cm OPIHE IR L, #iEATHCE S X CEARF 4 3 cm ORTITK
RO Ui,

WAHEEM R, B, 7 n— v & I & RBRICHIZIC X 7o WHEERD O HIZG X TOREbE
FAE (M) C&I2 /10 mm BBETEAED, oM SR ES L OkERY, -tV
FTHRR LT,
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B LA 1~11%, EE S (Z O 1~16% T, &~ Fid S 4% TH b, CAENHY D LRE
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%L TEY, MPAOHESMELBOMTH S,
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&0 v — Y OIEEBAIC B o B MR B O (LBUHDNE, Z MRt 1 ~2%, S @ift1~22%7T, £—F

3S6% Thsb, TLE LHM? Ol UIHs GBS 7THMEET) Db ZHE LT HIRLIcDH
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78— HECAD R S 4, 7B K10 FHOHTH O P S R L & RICDWT, 4 DO
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Variation in the slope of grain with ring number from pith

in clones (breast height).
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Variation in the slope of grain with ring number from pith
in clones (breast height).
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Variation in the slope of grain with ring number from pith

in clones (breast height).
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Variation in the slope of grain with ring number from pith

in clones (breast height).
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Variation in the slope of grain with ring number from pith

in clones (breast height).
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Table 4. 7 v~ v DGR ALICE Y 2 HEHAR EDZT)
Variation in slope of gram at B. H. of clone trees

\ T oy oW M , e BOK A I
\ Average slope of grain Max1mum Slope of grain
o ; Se 5| s .
3 \ S N T g of s olﬁz;“n‘;;fe
No. (%) (%) (o) rements g(r%l)n (%) (o) grafts
AR5 E, .3 3.9~ 6.7 2.5 59 9.2 7~15 1.5 10
207 6.7 5.1~ 8,1 3.1 67 9.4 7~12 2.4 10
307 10.6 9.7~12.0 4.9 63 13.9 10~18 1.0 9
37 7 9.1 7,.6~11.0 3.5 61 12,7 10~16 2,0 10
387 7.9 4,8~ 9,4 3.4 61 10,2 7~15 1.6 9
397 8.2 6.7~10.7 4,1 71 12,0 8~15 2.1 10
44 n 3.5 2,0~ 5.5 2.5 44 6.4 4~ 8 1.7 10
W 4 = 2.2 | l.4~ 3.1 1.9 69 6.2 4~ 9 1.1 10
57 3.8 1,9~ 5,1 1.9 56 7.0 5~10 1.3 8
127 4.1 1.9~ 5.6 2.4 58 .4 5~ 8 3.1 10
137 5.8 4,9~ 6,4 2.2 34 10, 6 9~14 2.8 7
L4 5 2.9 1,6~ 4,1 2.0 70 6.5 5~ 8 1.2 10
6 7 6.7 3.7~ 8.4 3.7 44 12,3 6~21 2.7 10
101 » 8.6 6.5~11,0 3.7 42 12.7 10~15 1.6 9
1027 3.0 2.4~ 4,7 1.4 20 4,2 3~ 6 1.2 5
FIH 5 & 6.5 5.0~ 7.7 3.4 39 8.4 7~ 9 0.8 7
6 7 4,6 3.1~ 6.4 2.1 67 9.4 7~14 1.5 10
77 3.6 2,3~ 6.1 1.7 23 6.4 5~ 9 2.3 5
8 7 4,6 3.3~ 6,1 2.1 66 6.6 3~ 9 1.6 9
9 7 6.1 4,9~ 7.3 2.7 58 8.9 6~11 2.0 10
117 9.0 5.5~11.7 4,7 60 12,7 7~19 1.5 10
127 5.7 4,7~ 6.8 2.4 64 8.2 4~~11 1.8 10
109 » 6.2 4,0~ 8.0 2.8 43 9.1 7~12 1.6 8
1107~ 5.5 4,4~ 6,7 2.1 41 6, 4 3~10 2.1
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Table 5. - gl i 460 4% B8 @ 4 B B & ICHE
Ana1y51s of variance of average slope of grain and repeatablhty

Sou;};eﬂof Var?g(]ttlon ‘ " IHf * " SuI;ll/ ofjjsqjixlres ’ lll\f/}]e\gﬂ E /} % = V })L @L }J
. | B i squares B
7 Ck;jne; " 23 l 997,75 43. 38 4, 07%% 0.27
”[”Error Z : 190 1,074.45 10. 39
ﬁl‘otzll * t 213 4‘ 2,972, 20
i

LR SRV Repeatability.
#x 1 9% L~V T Significant at 1% level.

Table 6. iz A S HE B IE O S e & T )
Analysis of variance of maximum sIope of grain and rcpeatablhty

s - . 1 ‘ e
L Ig<1 _ R m JE B EE ’Me;f Vi) S R
Source of variation ’ Sum of squares squares F, R*
e — e e
W —— S |
7.2 7 | 23 1,391.14 | 60,48 11, 28%% 0.54
Clones [ ’ i
i % 190 . 1,018.01 5. 36 \’
EI'I'OI' | 3 J. 9, V0 {
i . . .
S 1k { ) ‘
by N 5
Total 1 213 2,400, 15 |

L ] Repeatability.
w1 YU ~OLT(n Significant at 1% level.

DI BLEL I 0. 850,429, 10 U < ik KM MIRE T 0. 499,  Pinus radiata 7 o — 2 DD 141
G EL & 2 41500 1100 VIR BE T 0. 630 90 i Cd 5o F o, Pinus radiata 7 o~ (244
1) OMEHEERNE DT THEL, #ihs 2/HAT0.56, 9FE Rl T 12 4 ENICHT
72) TO.45THY, UW{J. DIEIIE AL LWL INTNDY, L -T, 4Ok
BTSN OB LA E D O0/NS 0D EMDN D, F7z, BN TH S 72,
715 =R 7 a - D 0.490 35 X O Pinus vadiata O 0. 561 O HIESTIZR LT,
3-8 HEEEMEOBHE s 0— 2 L ORIR

THE OB s WURE 16 RIC DT, i 5 7440 1 E TOR PR OMAHARIE L, s n—-vT&ic
T Ll T ORI BT L PN & © TIRE Fig. 6-1~3 ITRT, TUCk D&, iR
30, 3875, FIMH5 HLU 1L SLSMIREE 7 0 — v &0, [UFRTSTRARDIES, &P
BV DHHERE DT ORI NS 5 BT T, RT A ERE0 R LTI, Ziick
ULk 4 BT, e 5 245 R Db U, BRI S o Z T S I L T2, £
507 v~y TRTNT S HIOURVERL TO,

R DA & 7 R & T ORI AR, &%y o — v T EITE &) TR HUR L
EDQMEE Fig. 7-1 105RT . ZAUTK B ENBE Lokl & 7 0 — v ORBH O WHHEFHE D HHRICH &
N25EIC, FHEOTEEINC S 5 _EBRD 4 7 o — 438 U A S BIAER L, Wiy o3 s




— 38 — MAEABRGTIRRE 3125
(%)
(0/0 LE‘ 7FI E - 30 ’,"’
B FE 15
12 12F s/
£ 13 /
mother S
_______ 7{[3— ¥ 7
clone y
8r 8 /-
SN N ,/
// \\\‘\ Il
/ T /
L /// 4LF //
s | / /
f Q 1 1 i 1 0 asl 1 1 1
{ Pith 2 4 6 Bark Pith 2 4 6 Bark
z T B 5 F oy s
(%) Ring number ) Ring number
S 20 BAE-37 s 2
S B N P R N g
o s =
SR gl y ok Vs
@ 7 / ’
o / !/
I
. // ar ///
S
1 Q¥ i 1 | - 1 1 1
| Pith 2 4 Bark Pith 2 4 6 Bark
7z FHm A S T &HB S
Ring number Ring number
(°é°)- (%%
A F-4 B 12
8 =
4= i N,
f 8] 74 1 3 A // ™~
i Pith 2 N 6 /Bark Z .
VA T oB 2 ole 1 1 1
Ring number Pith 2 4 6 Bark
T B S

Fig. 6-1 HHi& 7 o—viiB8Y 2HHERNEDOES)
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with ring number.
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Relationship of the Spiral Grain between Mother Trees

and Clones of Larix leptolepis GORDON
Shinsaku Naxacawa®

Summary

The relationship of spiral grain between mother trees of Japanese larch (Larix leptolepis
Gornon) and clones raised by grafting scions of each mother tree, as well as variations in the
slope of grain within and between clones, the distributional patterns of spiral grain across
the disk, and the representative values of the disks were studied. The estimation of the
repeatability of spiral grain was carried out.

Twenty-four mother trees were selected at 8 different stands in Nagano National Forest.
From the stem of each mother tree, a squared stick specimen was sawed out at breast height,
with a specially designed chain-saw. Scions for grafting taken from mother trees were grafted
at the clonal plantation at the Nagano Branch of the Kanto Tree Breeding Station, Nagano
prefecture. From 24 mother trees 214 grafts were obtained. They were felled and disks
were cut at breast height, The slope of grain was determined by the splitting method on
those squared stick specimens extracted from mother trees and the disk specimens from their
scions.

The outline of the results were as follows :

(1) The slope of grain of the mother trees varied in the range of 1~11% (Z grain) and
1~15% (S grain) with a mode of 4% (S). In clones, it ranged from 1% to 2% (Z) and from
1% to 229 (S) with a mode of 6% (S) (Fig. 2). These values were very close to those of
larch samples from the Ueda district.

(2) A significant correlation coefficient (r=0.936) was obtained between the maximum
slope of grain and the average slope of grain (Fig. 3). They were measured on the disks
taken from the middle of the 4th, 7th, and 10th internodes of all clones.

(3) A similar pattern was observed with spirality profiles across the disk from pith to
the outermost ring in individuals of each clone.

(4) Year-to-year variations in the slope of grain within a clone ranged from 1% to 7%,
and were fairly smaller than the variations between clones (Figs. 5-1~6).

(5) The average and maximum slope of grain within a clone ranged from 1.4% to 12.0
%, and from 3.0% to 22.0%, respectively. The standard deviation of the average and maxi-
mum slope of grain within a clone ranged from 1.4% to 4.9% and from 0.8% to 3.1% between
clones, respectively (Table 4).

(6) A significant difference was found between clones not only in the average but also
in the maximum slope of grain. The repeatability was estimated to be 0.27 for the average
and 0.54 for the maximum slope of grain (Tables 5, 6).

(7) The correlation was significant at the 5% level between the maximum slore of grain

of mother trees and that of clones, but not significant between the average slope of grain
(Figs, 7-1~-2).
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