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On the wood quality of pole gize trees in larch

(Lariz leptolepis Gordon)
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Riichi WATANABE

Abstract:

The paper is a report on a research carried out on the wood quality of pole size trees of larch forests
in the northern foot of Mt. Fuji. Materials selected 20 trees from the 15-aged stand which is bounded on the
sample plot of 41-aged stand. The research of pole size trees was carried out by the method of middle-age
trees, and the results were compared with the quality of middle.-age trees.

The results obtained are as follows:

(1) As the clear length is low, the volume ratio of timber is small.

(2) As the crooking and eccentric growth of stem is large, the diterioration is caused remarkably.

(3) The foundation quality and strength is large variance, and these values aré small.

(4) As the quality is rude, the fancy worth is low,

Therefore, it is considered that the pole size trees make use of the piles, the straw woods, or the pulp
woods. And if they make use of the construction timber, it is necessary for them to work into such a core

wood as the glued laminated wood.
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' Sampling plots

i e (=3 1.300m
Altitude
.o# i 5°
Inclination angle
4 o] NNE
Bearing of slope exposure
+ B il Bo
Soil type Volecnic Soil
= 2l
Parent material koo K
I T T 9.9°C
Annual mean temperature
i3 7 = 1,7002m
Precipitation
iy S L
Soil structure
1 & 1544
Tree age 1hage

A N i 1,230~1,6304/ha
Number of trees at the
final cutting
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Fable. 2
# ® X o B =

Sample trees

gtk No | g & pRi N B T W | o K
Sample ei—% diamet]e)r ea?ength tu?ls‘trf}dyo
tree No (m) (ca) {m) (H/D)
T K
Control plot
1 9.6 17 1.4 56
2 11.6 17 1.9 68
3 10.0 17 2.3 5%
4 9.1 15 2.1 61
5 11.3 19 1.7 60
6 10.2 16 1.5 64
7 10.4 17 2.5 61
8 10.8 15 2.5 72
9 1.2 18 2.3 62
10 9.9 15 1.8 G5
5. 5 10.4 16.6 2.0 63
Average
F
Fertilization plot
11 9.3 16 1.6 58
12 8.6 17 1.7 51
i3 9.8 16 2.0 61
14 9.7 16 0.8 61
15 10.2 17 1.8 60
16 9.0 15 1.8 60
17 10.8 17 2.5 64
18 9.7 15 2.0 65
19 i0.4 17 2.8 61
20 8.4 17 1.7 49
5 9.6 16.3 1.9 59
Average
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Table. 3 B # #H B =
Volume of stem and yield of timber
WO M ERAFE | R H R ETENORME | o ToRME |\ £ # H X
Sampling plots | Number of Volume of £ ® Percentage of
Percentage of percentage on branch volume
Sample trees trunk volume under volume of, the %
() (uf) clear length position of
§9)] whichdiameter
is over 8cn (%)
C X
Contral plot
E L] 0.1095 46.3 92.2 13.1
Average -
10 10.0890~-0.1377 31.9~56.6 82.8~05.2 9.4~15.7
Renge
F X
Fertilized plot
= 0.0965 47.5 92.4 15.9
Average
10 |0.0875~0.1246 22.1~66.2 88.1~05.2 7.2~20.9

Renge
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Degree of eccentric growth in relation to stand side
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BETAVEBED Lok,

DFRALHEC BT 5 Hofk, BE, Hiu-ao, #EFS~0, kST Table. 6 L
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Table. 4 BEERA 20 EOBHB b H 2
Percentage heart wood classified by diameter breast high
U c K F oK
I w E Control plto Fertilized plot
Breast height )
i |- - ¥ fiy # B | g
diameter Percentageigf classifie, HE AR Percentage of classified M Ak H
(%) %

(ca) i I study logs [ i study logs
15 68 48 3 68 53 2
16 66 51 1 70 51 i 3
17 68 48 4 70 50 5
i8 78 60 1
19 70 59 1

R L UEE

" 69 51 10 70 51 10
Total or average
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Table, 5 ARk Y L EBEESE
Degreein grain angle of Crooking
I B ki I
Crooking - ¥ ; ' 15
Daimeter in |~ : - ASEIRE ) B egree of grain slope
Sampling Iﬁ(i: )k 5? hﬁ” Crooking of squares (cm)
logs wrocking g classified by JAS
plots S OHF m|W ok om|d b BlE S M| ZhE M
(em) Exposure | Exposure Quality Exposure Exposure
3 W Crocking | grade S Z
C K
Cantrol plot
S s 11.3 5.0 4.3 62.5 4.5 4.5
Average I
f5i) (| 10~13 3.0~7.5 3.0~5.5 38~-102 3.0~6.0 2.5~5.5
Renge ® (%) (10) {6) Cy
T %
Fertilized plot
b = 10.5 6.8 6.4 | 40~169 1 5.4 4.7
Average
& i 10~11 | 5.6~8.3 | 2.5~14.0 Ao | 4280 4.0~6.0
Renge ()] (€D} (7> 3
C ) s
Table. 6 A XK ¥ @E O #
Degree in knot
<o o % | o @0l | HlE~ofmon
Ei S o ! u’;n et not o lan‘;lter Number knot of Number lmot of
L 7® 7t T e s 3
Tive knot B Dead fnot dia derection surface height
Sampling plots _diameter (e) | meter (cm} -
12 2.1~3l3.1~ 1~2 2‘1~3;3.1~ NS E | W\ lm2m)3m
C E4
Control plot
S &5 11 4 0.2 55 2 17 20 17 18! 26 23 22
Average
Fail ik 2~24) 0~10 0~142~83 0~f 10~21i16~27{12~2114~23[18~35/19~30(17~36
Renge
¥ [ES
Fertilized plot
S i} 11 8 0.2 42 3 0.4 14 21 13 13 16 23 22
Average
# i 4~20] 2~10; 0~1}31~b7} O~T7 0~2| 8~1914~28 0~1810~~17| 6~27119~25[16~27
Renge
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MAEA L, FOELY Table, 7~8 kLo Uiz, AMTHEEIAACRES DN X w2k, WYX
Xzl in, CRTTAR, FIRTOAE, fH2Eiitosiic s F¥ i,
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Table. 7 BHMORAENDRBRELRBASE W
Frequencies on quality grade of squared timber
[&
=3 b1 Control plot Fertilized plot
N &2 &i3 Foq  HiNL F|2 |3 &
Grade Smal common | Common | Commoen | Small Common | Commoen | Common
knot. 1st 2nd 3rd | Enot 1st 2nd 3rd

iR ol = - 1 4 1 4

Grade for knot
il b BT 5 2 3
Grade for crooking
L BT e 1 1 2 3

Grade for wane
B & T ® 1 2 3
Grade for wane of
crooking and knot
IEORE R Bk
Grade for crookng 1 2 2 3
and knot ‘

Table, 8 FhRAEROHL bt 2) A o
Degree of main defect
— - - AT T oS bbb icd, K
= wl# ] T B X A |
, main celee fE~Dffifte o, ML R o R T
Sampling i H .

Grade |plot Knot |Crooking| Wane Table, 9~10 B XX Fig. 6 i Léd Lis A
BESL | g 1 2 HM1ERHIH 0L C, FRELEELL80
GZTE“ ~B2C, H Lo TR A AHTE & R IK
Wi
crooking F X ELImZzCoHBRENR2~3m bR TCH
and knot Ly EDBATLI~B2TH »T0e FE2TL A
AHER ¢ g 5 2 K & FIHHC S HRHTOMEARS <\ BHhoT
T AR o N )

o (X10% L\ T OR#50~55% DIBEK % L L
croaing . - 5 5 fra

X
and knot LR & ERS & O MBIEIT, CRECRIER®D




— 62— M EHERBERGE LY
174, FRTOLFEHEC 1,730, AAME co4, FEEoNBEE & B nd L Uiz
Table. 9 BHOBOH BN E (FD
Degree of squared timber in knot
4| o 'R N 2 B o fh BEwm N2 0
Samp- | Live Number knot of percentage diameter " Number knot of surface height
. knot and
ing| 4 4 ~ 10 | 10.1~ | 16.1~ | 20.1~ | 25.1~
lot ea 1 (m) 2 (m) 3 (m)
p knot % B (%20 (%25 (G (%)
C B |4 31 16 14 4 1 24 21 21
Live kont
Control
i 13 3 0.6 0.1 9 5 2
plot Dead knot
&t 45 17 14 5 1 32 26 24
F K |4 & 30 10 11 5 1 17 19 22
Live knot
Fertilize- 5 " 9 5 ) o
1 2 13 7 4
d plot |Dead knot
=t 49 13 12 5 1 29 26 26
() ¢ BEIAEEADRD, ELOFhb 5,
w0
Table. 10 HFOREHEOHSbIAME ° 2 iﬁ%*gc)
- —a « (F)
Degree of maxlmum munther knot in tmber 2 () Om = =0 HEHR (1)
- 30 Ae——pr 5 (D) —
fir 5 Ae—==k 7 (1)
# & Direction € ) gsi
2 20— o » ~ ,S:DM_H
Sampling plot N 5 E A . -1 .x__.__,_.
8 3---‘-’ BT
& x-‘ N,
C 3 ; 10
Control plot 2 4 1 1 . '
F [E4 -0
Fertilized plot 1 8 1 2 N s W 3
0
GE)  BAHES2EL EoEat, ThrEho #iE : Derection
MAEFR(I) 2 1EX -
®EEHE & L, s (M) 4 pEE 7
() ¢ 3BE
3) MM o )
Fig. 6 FaX2oH OB

BMEHC T A A oM DB R KD T
Table.11 $ L ¢¢ Fig. 7 i L® Lics 04
ROl AR TR E {, TR CREX E S NFH~OH DAL HNE LD L

o

Number kuot of direction
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Table. 11 By O & B bk h bk
Degree of squared fimber in crooking
. e B B %
#H 5 7 : & Degree of Crooﬁing 2
Sampling plot Direction o
~ 01| ~ 02 ~ 03|~ 04|~ 05| gi,
c = N 1 2 1 4
S
Contorol plot
E 1 1 2
W 1 1
2 1 4 1 1 7
Total
F ® N 2 1 3
5 1 1
Fertilized plot
1 1
W
it 1 1 2 1 5
Total
k10 ] £l 250 10 5 g
] n PO
w £ wm 4ok — g%  — (m i
RS2 — 2 20— | 5~ KN 474 (0) 8) ()
2 ark | ) N &z - © 2
I3 60 N o
L. 150 % E
% N q :
w0 N N N :
© 108 %ﬁ N “
< N Y
: N Y/
Ry X7
0 0.2 0.4 aCF 6 % %é
2 04w LN N
th 0 & (%) 1+ lw " wn n
Dagree ot cropking Fig. 8 SARDOB B bR 1__
118 & v IS
Fig. 7 HYDHLDIM Degree of splits
Squared timber in crooking
Lt —HEoBRAHIEE A5 Lt :Total Length of splits
Lm : —HEORERENEX . (I:r; sl‘de of lsque:Ir]e f
Ay s m : Maximam length o
Wm 2 EoR#h splits on sid of square
N #h#

Wm : Maximum width of
splits

N : Number splits
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2)h U h

BRSO Mo ChiEe kT Fig. 9 & X0 Table.12 1o L Lk, CRTCOTER U &1k
16.3%, FRX-CI5.5% CIEROI7. VG b0 &8 Wad, R U tE R & [ 3
ht SEETCH -7,

?5'% 100 Fay /,0 7B 150 T - Fay
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4 80 A . w ;
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QK A B " !
& d = R /,
S42%) eo d EM o £
£ 60
| } S 08)
< <
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S 40
/ P " TR
’ I'Y i 5 R ; Q=m0 H & &
20 f—— / 1
{ , 20 A A G R —
0 . -
10 5 0 o5 2600k : l ‘ ‘
: 05 1.0 1.5 1.6 BLL
h L h & (% .
2 5 #0® (%
Degree of twgt Degree of crooking
Fig. 9 BLhOoBHbHAM Fig. 10 z y
Degree of twist Degree of crooing
3) & bH

AH O bE, Fig.10 © L Lz, CRTOFREE hEE1.21%, FRE-G15.7 4L h, R
DPIGE D BOSTBI AT 2~ 3 BDF D&% L Lice D OFREIEK & B NAm~o%
DA% <, HERRDBE CHI,

4) EhAE L ChoBth

A OERAE L UhoBfxRe T Table.13 i L Lic, CIRTHIEAROL AL L L
Sl EMABTIEE L Th TR bARE o Ty oh, FRTEFAMADIRWRDLHEDLNL T h -
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Table. 12 z U & Aa c (R
Degree of twist and Degree of crooking
# & * b E|xvohHnA 2L h B da T o d
Sampling plots gfggﬁ?ngf g?ggﬁ?lfg of Degree of twist Exposure of twist
c 3
Control plot
Sp 1.21 N = 5 16.3 .
Average . 5 = 7
i 0.87~1.80 E =1
Renge W o= 1 6.6~21.8
FoX
Fertilized plot
1.57 N = 4 15.5 _
Average 5 =5
% 0.73~1.83 E = 1
Renge 5.6~20.4
Table. 13 MEEANAELANOALCLAREOME
Relation of the angle of splits on foce to the degree of twisting
# o Sl iaD L‘:ft ,#tt (%;% it
egree of twis
Sampling plot SArlx_gle of ‘ Total
phits
o ~ 5 10 15 20 25
QD)
c % ~5 1 1
10 3 3
Control plot 15 g 1 3
£t 1 ] 1 7
Total
F % ~5 1 1
. 10 L 1 2
Fertilized plot 15 1 2
Ei 1 1 5
Total

6. WAL AEHOREET

HEEAR L R SR OO LT, RCRESHLUF, 20 00 FodborHH L LCH T
LERRAEAME L LT AR L2 EHONEE FoFEEEe Table.ld m L Lz, C, FIX
EBLIEBROLL B L AR CRAR T LD MEETAGE TS L, Wihd ALY = 2
)M & 73: - f\:o
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Table. 14 Z Y & B L o d B b H L
Frequencies on degree of twisting warp and crooking
- Al C i B 2
# & x Y B Degree of twist = B
Sampling Degree of 673) Total
plot crooking ~ 5 10 15 20 25
c X ~ 0.5
Control plot 1.0 | 1 1 1 3
1.5 2 2
1.5~ 2 2
3t 1 5 1 7
Total
F Y ~ 0.5
Fertilized 1.0 1 2 2
plot 1.5 1 1
1.5~ 1 2
2t 1 1 2 5
Total
7. KBEHE

AR &R, B (L) ~ (D) /e X b, SR, Wb, W, R 2WCilliE Lice £
DERIOE¥D L BN TCHD,

)4 B oW

WE L5 DA S P & O L OPHERELHH L, Fig. 1l L Ll T, chel
B3, BB B -<o% Rd THRE R I L T
FRADCRBLEDHETE X OO L 51 C, FE &L NHHOFEEIAE L, FHE A~
REEPHEAR L D220 b Ld LWEHAY L) L, UL, BEZFESLC, FERDTOEFROD
Bhiinloino DT, RO B RS HE AR E ISR IR T o fee T TR AR
AT Tmig EREWER LD L,

2) i M F

SEER & RRT LT, [ 54T L o PEBMER R R T Fig.12 10 Lib Lie BI04 % T OltH
RTHERI TR E L, B, FRAACHRERE LM SHRAPKTH oo L0 L. BB
FEeC, FROEIEZ BT o,

3) MEL LiuiR

iR (1) ~ (D & X itk LR, $EEEL LR (RRLE 2R . Wk (&
KR Zwest+slEER, ST CoREE, 2R 2 R% T Table 15 w L® Lic,

1 H =

PHEAEEERIC, FREL400kg, /1, SEHE.46~0.49, LB 0.40 B C HER
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RIEATFh L SR E WL L L,
@ I M E
IR DT, LBAH LESTEE T2 ORE (1) ~ (1) & REMT
BEOES L Licss, #lthmofsEEciami (1) 230 (D oEk i Teb T
BLEKEL 2~ 4 {EOflid Ld Ui, Zhid Fig. 5 THE LMD LHEHEY ORI By
TRLEESACE LA L, whdb (751 HEHBR LTV L) EEx bhic,

Table. 16 i HE Y [
Based wood quality
Faklo | fEE| K i 07 [ 9 AR o2 775 I A 2 AR AR
M 4 No B # | Apparent Shrinkage percent to | Shrinkage percent Shrinkage percent to
" specific Axial direction to Tangential o Radial direction
Sy 3 H a,
Sampling plot dBelrllsi— gravity (§7:9)] direction {9 (@
and ty Iis Tp &) X 3 o as ay oy as o
(kgy/ ut)
oo N
Fertilized nlot
B BLE | 399] 0.461) 0.441] 0.059; 0.44] 1.33] 0.310] 1.32 5.91 0.150L 0.43 2.19
Average
(1) EoifE= 30.8 0.040] 0.03% 0.018 0.111] 0.283 0.058 0.576 0.778, 0.027 0.179 0.503
Standard
deviation
S = 405 0.497) 0.439; 0.024] 0.180) 0.524] 0.371 0.81] 5.968 0.123 0.354) 1.98
Average
(D ﬁi@ﬁ 43.31 0.044] 0.046] 0.004] 0.060] 0.141; 0.056] 0.199 1.016 0.018 0.113] 0.225
Standarad
deviation
c K
Control plot
403 0.476! 0.449] 0.062 0.501 1.44] 0.307, 1.67 5.75 0.159 0.46] 2.31
Average
(1 ﬁiﬁfﬁd 36,7, 0.040y 0.042] 0.014] 0.149 0.277, 0.057; 0.444] 0.628 0.018' 0.136] 0.327
Standaral
deviation ]
¥ 396, 0.454; 0.437 0.024] 0.104 0.39% 0.3670 1.66] 6.86] 0.158] 0.445 2.6
Average
(1) fEs 25.9; 0.028 0.028 0.005 0.052) 0.131 0.043 0.434 0.833 ¢.018 0.018 0.295
Standarad
deviation
a; FRBLSH-H OFEIEEES) Shrinkage percent per unit moisture content{%)
@ A BERE (SARI5%E) ¥ eollinE(%) Shrinkage percent from green 1o air dry (15 % moisture
content)(%)
oy B BARE TOLINTGER(S) Shrinkage percent from green to oven dry(%)

7o LFBIRTE(E fen?)
ris EAKE IS LR EAE Lo R R (8 fon®)

Apparent specific gravity in oven dry(g /em®)
Apparent specific gravity in air dry(atl5Z%moisture

content){ g /cn®)
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8. M o x

EEBOMWERES S B Oha b0, FRALZhEROR, FHOROHFAREE A TRAA
BOHZEEI L JIS & LicaSys, T CIESMS, HAMMES, MRS oun TN R, FERME~
OIHBRE T oz TOFRETDPEFD LB THED,

1) o TGRS & AR

R o Edde, T B S 2 AN E % Fig 183~ 1L Lic, R TEH M 21X
C. FRX & $300~340ky Sen? Gl h- i fr B0, CREFROZEIL LT, SFEH Tl
AR & b 100kg /em2i3 R W ER L L,

SR OY AR X ITERA L ENTR T 20ky Son? g WXL CECTHHE, #HA&LEE
X #83kg Sen?, EIETI2kg Sem? D X% Lib Utn, FECIKIER. #HH. B L 393k /en?Ch
o

IE2 l | T 120 T T
= 5 K= J"i'- S O=—==0
g W, O- == =0 R g A AN rd
; 660 p—o hlt i 110 \ /
e @ A—p B (C) Qo \ | ’
1 X (F) LooE \cx.._, //
© 50 { - - ’ 2 109|— L
o L Py |
& Up /o) | F o2 L] T
! - ]
5 4comT~ﬁh&,,_T’ g 20 [ Om==0 It &K
R4 3
s | & A At 4 RO
£ 30— ¥ T 8 [
8 ’ ‘ F—l 2 (F)
o
L i 1 L 1 e
1 2 3 4 5 1 2 3 4 5
®OA RO 4 & ®E KRR W&
Gutting position of test pisce Cutting position of test piece
Fig. 13 TEHWBE Fig. 14 & A B B &
Compression parallel-to-grain Shear-parallel-to-grain
2) WiF i s

HIRZE~2I S £27:C, FEOMTME MFRORE, iy v v 7 {50k Fig. 1512 La Uiz,

HEAR DTG 311 CIX 1620ky ~en?fijh, FRCGI680kg, /en?ig &0, FEALPLREEEY
L Line FEGMiFHERERC, FE & L300~330ky,  cn2CHh o, i, Fv A REITCRETH0
~B0t,/en2, PR C60~65t, cn® CHEIGE TR X AT FEAAEWEY L L,

D LB el e RR oA L BT a2n b, s, i RmmeE, Mgy 27 E&s bk
R OIBEE, fEH O INZIGIRIRE 1~ 312 Y3 5% Lo L, FSH Gy 23 200 kg~
en?ig K, S AR CL3100kg Sen2, RV Y v 2 RECTII20LSen i3 F N X AR L Uit

ieF i & i BEE U RE i E o BIfRA By SERMEL W B~ DL S & b Tk
DN
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&.b i 1 b))
{t Sor)
1000 ; ' A 100
&bp (ob) ?\\ / \\
A ! N
90 7 \\3 1 N 80
2 ; \
{(fg ./ ern) : / !I b
7
and 7 i g0
,,o-—--d' I
- [ ’ !
00— P
%—-.,_%_.-—-—X Y /A..\dl. {Eb) 70
f/\)!\
BOT SO 60
' a, \X :
500 (&b g / \\ 0
A N om0 b & &
400 g ,, j 4c
%‘."-/_G\\\ 4 Ly ih '{’J\ 7%‘ (C)
V~d
200 3 e X “ M 5
200 4 l| - 1 1 ]
1 2 3 4 5 1 2 3 4 5
#® Ok & B & &
Cutting position of test piece
eb 1 fiFME Static bending

obp : HEIFHMAREX Stress at proportional limit
Eb o Y v A EEL Youxes modulus in static hending.

Fig. 15 i Y B
Static bending

% =

AELE A DI R M & LORH Lietlien, MR R E 0 X5 Inku b 5 & Eathn
w it

1. ETFEMEGDHHMFIRASE NS, (Table. 3)

2. BofliyRRMAEVES, chh BB LA kPRsFHoRER v# D r2r Y vin i b
BTGB LD LS AZ (Table. 5, Fig. 5, 7, 10)

3. KEEMECSHIOAAZYFNAEL, LoHEL/DEL, (Table.15, Fig.13~15)

4. FRcx MY OMEEH L, Mol m g, 1)

I BOHEPLREDECL, YRS BB R L T» AR BT HeEE
63 %S0T, HH LIcRH OS2 M CREEED LB TH G P ofvic st ob#
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AIHRELTHSB S,

BT R R ORI STEMC AL 5 OB I LCw 52, KA T, chbo
AR T 2 fioEERES. HRERHYEE LW RvLS, SRR ERARORREY, HTFHo
KA TR, UL, S E (Table. 2) SMEAECROLFRE Feg. 1) 2 e X
b, EhEAA & HEARS BIEN L0 b bBoiifnt & LTHE A bR b 0T, LoRESLHER
B O E H b L% (Table, 15, Fig.13~15)9 ,

# 5= ifhofiEc b tRol Y Ak E L, BEEEANS ISR LA bR A (D
fHA% L0 235, KA CLYMAROM DL A (TS (Table. 5) o —fitic B b
SRR O R Ui ERhc s s {RIG L, O Eid 3w & bl o 5T
A4 B¥MHETC S EHIREY Lvbh T 22, ZofECRERO NIV CROE
FHEHAREET2 2 LT, Ko LZBREE LEEONFMRAFC L0 LF L Hh20 |
& AR T D MERAE LB Dbty 2 b0 &b,

BoM b RO, oMKy B L PR oA oM D, S bREREBCS bbiha A
HOF b oA R E R LTV 5, 587810 Liciis ¢, BHFIBERNSSBoM A kX4
EAEL, R#T & LCHAT 2t Bk o b U5 LT &R %,

SR O BFE M X137 YRR E CEEHM OSER L L, Lo bitRRe b Tl &
Vve {Table. 15, Fig. 13~15) o Fig. 13~15 bbb ko, EHEEBI~3 L 4~60MxD
BTN ST HOBTH D LR TE D, AR TEMS DR EWETHOME A FER T
ot n L, CHEARI TR & LCoRBe S { ol 5 T B,

H 5= Y OILEFASWTIE, WEE TN 0B BT BAE5E8ID | h 5w vyt
KOHBELTRCEFD L ZANKO T FCHEATAEEMCM, TR Av7AHELTE L BR
81D | LWL CEEH T it o £ D v I EORERE el Ulh, ERHAR Yo =7 —#
ELTHERTRETHES D,

2 # X
1) ARESFE KRR P, RS (1961)
2) WiBEA R | B, No.10 (1962)
3) IENE, FEREE  ARHEOHAEGFITTRSE 631, HAAPER (1963)
4) IUFURHEEBERLS | SRRE S 3B (1964)
5) I, MRS, FEEASE, PMHE—: 4 F < v B REC oW TOLED | HEtErE, 162, (1984)
6) A HER  HBEED # ¥ = 7 EHFADHE, HERAR. No.140~150 (1961)
7) BEAL, FEEE: » T - vEHRAROINTH:, WEE AR, No.162 (1955)
8) g, PNIMER, FEEAZ, NEHE— BREE: » 75 <Y AHEEC o0, HEATER. 182 (1965)
9) M & S omEFHie L aHE Ne. 11} Hitks (1965)
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10) PEA—, BINE : 7 7= v RO ERS, ([HiEHENe.3 (1966)
1) HEFFER 7 7~V HERS. ABRIEREE, dukER, (1967)
12) PNEFFEE ¢ 0 7 <Y BOKR T 7 ORELFIN, BI7ONERAR Pa s vl o A HITEH, (1967)




