SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

EHRERE, FRADATXTORERICELITITIEZEIZDOWT
(II) : EFFEEHICDOWT

RN K B

https://doi.org/10.15017/15865

HERIEHR : SEEMESR. 18, pp.57-76, 1963-02-20. Kyushu University Forests
N— 30

HEFIBAMR

%, KYUSHU UNIVERSITY




R, TEAD A X ORREICHE LIET
oW T (D)
— W E M D0 T

P S S

Tatsuro YURUKI :
Influence of Planting Densities and Types on the
Growth of Sugi (Cryptomeria japonica D. DON)
——On the Planting in Clumps——
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Odum MO ERE, OB OV T, 1. B2 (random) 2. % (uniform) 3.
HIR (clumped) @ 3 DIC kT B C EMNTE, 1 OHEXM (random) 3 HLRF T B
FET, 13EAER, R AVRBEHOBMIKNTHL VI,
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HHE DAL, COBEERSHEHREZETHALRCONT, 1ARLIARCARTE
D ER E ER R EA B L R UNBEREE s L0 42 I RS 50
AR DERE, EEOMERH LTS, £UT, Z0%BHEROGLATN LR G 1
TRIET1ABENEN 1B E UTHFEL T s,

Odum OATEEIFIC X i, MO ERREICIO TR, HoRR s UTHEY 2
e D28 BIR) LT 42— UKRET 21 0T, EHRMKT 2 HEDOHA
VERIT X D BA M b EBIc g n A e B T A KRBT 5 L0 J,

Tibb, EYPOLEEE LR EOEH IR A2~ T 208 BNTH B LW
Zho UMUSMIRE WV TEZNICRFEESNANAEHDLLEFRELAATH S, HWD
A i ORI, BARSIRR 2RI THA H. LT 2 C L QEERFCEMT 2
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BT AN MR 230 LB EEALNDY, BESEINTUIINL, JERIK,
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BARUTK B3 TdA Y, UL LUERILLIZEDBEFEDDIERITD 28 b 2 EM 5
MINDTDAI, LD, EFRENE UTORKE, ERNOMEEKIE DS
SBFEDRECIER T2 200 % 28 - THRETE 3D E VA B,
FERIATHC I 5 1 RMN ORI FRIC & 5 & DD TELE AR OB & 2t
EUTRESDEHATRS 505, A% 1¢m&btﬁﬁmﬁﬁMﬁbﬂ(ﬁM)®%
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AU 19584 3 B, HEAIRIRRESI EF R B D BFBHT 7 ¥ 2 % 2 1T, Tablelo
£ IS ABRH B RIE U T, AHBXKIE 3D EL & L, UH0 34 OB -
W TIRATHR TS Ui,

Table 1. Experimental plot

Planting by individuals Planting in tworows
interval of row 10(12 % 12) 2.0(12 x 24) 3.0(12 ¢ 36) m
0.8 1.0 2.0 3.0 4.0 3.0m ‘*__* T
! I l I I ! 1.0 01 04 07
0.8- 17 ' 11 14 17
(15x15) plot area : 12x12m
. but plot 10 and 18 -
= 1.0- 01 : 20 x 20m 2.0/ 02 05 08
g "(12x 12) 12 15 18
B
o
© 2.0~ 02 05
“— 03 06 09
j (12x6) (6x6) 3.rr(1) 13 16 19
S 3.0- 03 06 08 |
3 (12x4) (6x4) (4x4) 01~19 : plot number
= ( ) : plot area
-m 4= 04 07 09 10
- (12x3 6 4x3 5
( ,,,,, x) (XB)(X ) (SX ) Planting in three rows
2.0~ 18
> (£t L.0(12 % 16) 2.0(12 x 32) 3.0(12 x 48) m
~. To replace row with column |
o 1.0 01 04 07
- : 11 14 17
(6><12) ’
12 14 00 02 05 08
(4x12) (4x6) : 12 15 18
13 15 16 S
(3x12) (3x6) (3x4) sl 03 06 09
L . 13 10 19
01~18 : plot number m

( ) : tree numbers \ ( ) : plot area
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Planting in clumps (A) Planting in clumps (B)
clump spacing trees per plot
2.0(6x6) 3.0(4x4) 4.0(3x3) m 36 72 144 216
— ! ' ol 01 3 08 11
2- 01 05 09 a (4x4) (9%8) (11x10)
g g 02 05 09 12
23 o 06 1 S 3 (4123) (5x5) (7x7) (9%8)
3 & (3x4)
& 4. 03 06 13
g 4= 03 07 11 3 (3x3) (4x4) - (8x7)
& S el o 07 10 B
6- 04 08 12 ~ (3x2) (4x3) (5x5)
} 15 16

() : clump numbers (2x3)  (Bx4)
01~12 : plot number 01~16 : plot number
plot area 12x12m ( ) : clump numbers

plot area 12x12m

2. BUEEM TR

B e R ER AN ARPE S D AL AR SER UL RN & 2 19334EREAL & HEE S B A 38k
Thb, COMTIERE 492.6m® THOFUZ 10TH 3, T, WEXE LU TIZhiz
BEFLT 2 [RIRSREER DA 455. 2m® 2 Iz, WX & [l—OEE 2 EAT I HEE L T 5,

1 RAESPBELIOHERE

1. REERGEABRHN 19624F 9 A, M, HRILERZHEE L, BEHEAI DV TRpELEE
3BLOHWROWMERTIE - 12,

2. PAREEMHIZ19624 7 B MEER, ME, ROV A5 DT OV THEL 12,
LOBEBE R Y 4 YHIESR2 HOBEKIC OO TIREARIE U, SREX 184
Ui & D E iR 25 5 #EE LT,

Iv ®

1. R R A B

I EEABRMBOREIC DN THNSE L EitT 5,

SHERIZDNT

BHEHERDO LB T L o TEFERCLZ YO L ND A O, B U TR T HBE
E%27R LT 5, Table 2 &

Table 2. Survival rate

Density per 12x12m | 16 | 32-36 | 64—75  96-108144—150216-225 Mean

Planting by individuals | 85.47| | 8.6 858 | 889 | 89.5 | 87.2
| i |

2| 9.1 | 92.4 ' 89.3 | 93.7 | 92.9

Planting 3 972 | 90.1 | 92.2 | 93.0 | 89.4 | 92.4

in clumps | 4 | 89.6 | 92.2 94.5 | 92.0 | 92.1

6 924 | 95.9 | 95.9 | 94.0 ‘ 94.0 | 94.2

2,3,4,6 : tree numbers per clump
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HREOYER, 77 07 B)YH ) DA EEHFEREORICE, Boax b UNERADL
N9, Fin, BIERY VAR E OBt 8 ERA NP o1, —FRERIEHEEDS
DROPDEWEZRLUTN S, UL, BRHEHETS EDRVEWAERERLUTNS,
LDEIBFERIDEBAT, RUDITIENIZ L 5 CHRE O JTH B THREFED 12912 136 Fl
BB HBEDTREVPEEZEL LN D, CORBHIZXTOEIPBE L, UL UIEHE
RMARRESDEZZITTNED, AFREOMFRL Y& THME BEE»5 D OEFE2Z
STWBEELLND, BHEEBEE DT BTN @M 7o o Mg, BiE
IXTEEE:T B HHX & X DEGERZ D% 472D Table 3 Thd, do-4L3, C

Table 3
: ; : : B
Density | Survival rate ‘ Height | atlz:tlﬁetegrround level
225 81.78 % | 99. 68 ™ | 15.06 MM
9% |  6L46 | 79.83 | 1255

3 IEHIT A DHEEHIT Y o T B I EHEX T & AR D78 D KOS, ELLLICBE
EHXDOEERGSET LTV S, 72, M8, IRCER  BEX O BRWMEZR LT %,
MAROBIERL L KDHNZ ALY, HOI2PD LTI THHRE b2 L DN B,
C@%ﬁ%(Lw£%@ﬁﬂw%ﬁﬁ<K%ﬁbfﬂﬁ%%ﬂ?éﬁ%%ﬁﬁ%®%”%
MEROBWILOPDOS TR TRZL»EEZBLOND, ZDLX IR &, HEDOEN
TOWTERTVABLE EEDNS,

BE, RTEEBLUEREICDNT

fiE, BULCER S ORI ORSE 2 3 L w1z, Table 4,5,6 Th 3

Table 4. Height

Density per 12x12m | 16  32~36 | 64~75

| !9&»w8M4~mmmﬁ 225 Mean
\
\

Planting by lnd‘VId“aIS§ 122,06 i 137.8 5 | 122 24] 135.96 | 130.12
| 2 120,27 | 119.31 146.20 | 116.27 | 127.76

Planting 3 125.30 | 139.34 | 117.96 | 131.79 1138 11 | 130.50
in clumps | 4 123.79 | 155.58 149,17 | 115.62 | 136.04

f 6 128.11 | 129.57 | 144.57 | 135.70 \132.21 134.03

2,3,4,6 : tree numbers per clump

Table 5. Diameter at the ground level

Density per 12x12m | 16 | 32~36 | 64~75 96-108144Av150p16a~22q Mean
Planting by individuals | 133" | otao| 202 19.87 | 22.78 \ 21.09
2 | 19.52 18.38 21.96 | 16.60 19.12

Planting 3 | 1920 2013 16.92| 20.59 | 19.72  19.31
in clumps 4 | 16.08 22.09 ‘2042‘138311&86

6 g 15.78 | 20.53 18.53 ‘ 17.12 | 17.46 - 17.88
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Table 6. Form quotient

Density per 12x12m | 16 | 32~36 | 64~75 | 96~108144~150216~225 Mean

|
Planting by individuals | 61.6 | 626 | 63.0 | 618 5.5 | 6L7
2 | .%Qi 65.6 66,9 | 70.0 | 67.4
Planting 3 65.5 | 70.2 | 70.3 | 64.0 = 70.0 | 68.0
in clumps | 4 ma! 70.8 | 73.1 | 68.7 | 71.2
6 8Lz | 7.7 | 795 Nﬁ’ 75.8 | 8.7

Table 4 5 & T, @R & HAERO BB EOMICZd E HYBREBZ WL I TD
Do 1, HIREBEDOLNNED S DN TWE W, UL L Tabls L bbb & HITiRiu
IR U THMED NS, 20T 2 7 v IM Y ABDZ NI ha v, L
UL Y b AR & DRI BN, D & 3 ARSBIREA LN 12

DR 2 H 5O T E UTIHE cm/BIcEFem=2{RILP 2R 7, BRILE
MOMIBR%2RT D EEADC BT 3, Table6 & HIERILZEFDOITH A &0
2R LUT A, T2, WEOM T2 7 0 7MY OAMDZ VAP CLDHLEE (2T
WhHo L UDNENOBE S REREIE 1212 & A SRS WL THB, T0b5, B
DA RMARIE TS Ld 9 205 CERBEBEEOYGT IR LA LALD TGN
C&(&%%&@Zﬁk%fﬁ@&9b<Mn#%ﬁmcgn®5m&caofw%)m
72, MK TR RS EAC S Ud 5 BBz 2727000035, BN TR 2 ik 4
S Bl X T B 3)\.@1@)@{}\@1»111{1& L UEMERR L, L b o T v M AEL
DHVHBEVENMAZR LT ADR, 77 0TS ARMEBIEBH D T 2R LT
Do HELP 13T h <Y DIYREIE & %@m@mw% LATWINAY, ZTIUTE B &R
WIER B EHOIERNDE B2 ULAB T E2R LT B, $Tbb, MIREEON
Jits, w I AT, ELJTHS, SEITIE 5 T B TS 5 o B UITIRIET, B
OFIEBIRIZIZH HhON T A3 DEEALNLD S, TORERBHOLA, Rkl
TSI ARDIRE 2R UTIN D 3D EWVA B,

=03, MDY 2 T v TN TIOR3 Bl U T Ud o T BAR1E
THHDH, BRE UTERERZS oL T s b, MEDd Ditid—2DHK z&k
WEN TN 3D EMUTEINIZA I, COL EROME, WROFELRAD T &

T LTI D EELLNS,

BE - RROEZICDNT _

f SR LT 5 4 O 2D, MRORE &tiEEoER, RROAE

TOWRRMF Uiz, NHTR, 6 A E 3AKZ1 2 7y7f0,ﬂ9m,mm1m

1% HERT & ST, WROFEER A 5500 513, HUHOE 1AL VWS ORI
X 500D B, SO TOF PO MHEN LA TS, O ﬁm@MﬁA*f
HIOHBZRUTWAEDEHZZUTEIUIOPARNE I Th b,

Figl & b BiRE & Hole U T, DR ORLE %2 & % & RBEOWH~ DT ST LS,
AN DRI B S BNENA D, VT U TRIRE UTH B & NEIC /D TA7E U
TND, CHRROBEROFREEE XDOD TR LTS, Table 7 3HEED SR 2R L
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Fig 1 Profile and Projection of Crowns

6 per clump 3 per clmp Individual planting

Table 7 Fresh weight of total top

Number of 3 ! !

Trees per clump No ’ Total Stem } Branch | Leaf
Planting by | o ‘ o ‘
et w1 ] 1668.0 | 2.7 | 141 | 8.2

1| 5540 3.1 | 200 47.0

2 | 454.0 30.4 18.3 51.3

3 3 | 1098.0 32.0 15.9 52.0
Mean | | 31.8 { 18.1 50.1

| g | % % %

1 | 222 | %5 21.4 52.1

2 353 i 35.6 18.8 15.6

3 643.6 | 3Ll 19.1 49,9

6 4 1 3040 ’ 28.5 16.0 55.6
5 | 4547 32.9 16.6 50.5

6 | 9240 27.8 17.2 55.1

Mean | ’ 5.4 | 18.2 ‘ 51.6

TW5 DY, GfkeE UTHREO T WERITIE VSO BIG VMG, kOB &8 s
5> TW%, —fIEBOMOLE, HBEPE L ZhEHOEIGLE 2, HiEQRA
PHER 225 E bR T 599, BEHOL, MOBIG 8 »2 D E L, THAT L, &
DOTHKDDH S ETAHTD b,

— TR DIERNE, EER, HTRER & 30 IHEUCER & SETERN BRI
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DB DD, T CThAG S DB D THER & [W— M O 7 ¥ 2 ¥ DY)HAK
(5~6M4E) KON TRE—HINERDERZ UbNThHB L
log Y = — 3.1867 + 2.0861 X
r = 09722
Y . 28 kg, X : HRIGER mm.
2B ERAD DL ST, T OWIRERB i Table?7 OFfi% 7o v N UTAHTZOD
Fig2 T %,

Fig 2 Relationship between Fresh leaves weight
and Diameter at the ground level.

10.0 ]
Log Y=1 2.8133 +2.0861 LogX
r=0.9722
Y: Fresh weight of leaves(gr)
X : Diameter at the ground level (mm)
Y
1.0
®
© 64K
® 3KfE
o X 174
(o]
0.1

10 50 100

X

COMPSE I HB I, N SDERKDTMFERITEbLDTEIL WA LT 5,
T LRI DD - THHEE—MHITEBFOBRICEIEY RN EZZ TS L
L9 Thb. T3bL, NEHOLE, MEDIEIZA Yz d DItz THHEITEZEE DO/
W7 BRI BEEDOYE MU TH B E VA b,

WHHOLE, Fd AT Y 7 0 TR T 2O R E BB S 725, BEOEAE,
W e DA RIE DS, MERDMEDORBELRMNOMEZ 5 35 i nhd, —75, WO
D, BRI ) LAOKTERRIICY VEEZCOHER I T H3DE VA b, 0T,
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FAEARD & 5 B FITMEDORN LB D DR EA EH LNLBVYSHOLE R, Wi
T 5 OO OMGEAR L Dz o TS ERE L, #RGORIREEE LTaI, 20
93 Table8 Ok 5 1Cis s To. HWIOHE, 77 v T O % T AR ER
Fig 1 OMEEBXD, ZEAOHMBRIEMUD - T3 & 0¥l LT, RHFED
MALTEEZATHLNL D Thd. FCTIAM, 6AMOKRINEET, —LHFIOY,
B, SRIERETREO 1/2530 5 0 TOIMUMZREKT 5 3 D& H8 LT,
DITHANIEE R & 72 ) ORI 28 HI U, T OE R R OLELBREL L 8T 5 %%m
THDEEAT, DNHOUS UL T COERFHIILTATL, TOYHR, 3/Mu.1_ iz
Amti&ht%i&bm@mm,6AM®%%iA7/#mA%<w%ﬂéx%mﬂ

6 AFEDBEE No.6 2N TS AL NDOEEDIEN $ L) T4 B ViRl Mﬁmb
BErBe 5 C ERELNE, B, MW E L RERDPVERRNEVA D, TDTTD IO

O, BREIMUE 2 4E MO 1/2 & 3012, S/L OfF s HEROEED 1/2 %‘[ JEIZIA
TAHL &L D,

UTZds 5 T, — RO EREI O, FRoHEE ROIEN: 2520 2 R BHITIL L
DARIDTTHs & b Mign, Tbh, BEENCHT BN L DN EVADDTRE 7IJ>/>
9 W
Table 8 Surface area of crown.
| S L | sL . SL
Planting by - | A
______ plorpali R 31683.82 | 970.6 | 3265 |

1 9063.39  260.0 3486 ‘ 17.43
2 8309.53 | 2330 |  35.66 17.83
3 3 16627.83 5710 . 29.12 ‘ 14.56
m Total | 34000.75 | 10640 |  99.64 49.82

o ! - .
g Mean = 11333.58 3547 | 3321 1661

S | ‘ :

= 1 5726.51 136.8 41.86 20. 93
&0 2 9606. 38 171.1 56. 15 28.07
£ 3 12937. 11 320.8 40. 33 20.17
& 4 5548. 38 169.0 32.83 16. 42
6 5 8491. 56 229.4 37.02 18.51
6 13249.76 508. 5 26. 06 13.03
Total | 53539.70 ' 1535.6 | 234.25 117.13
Mean & 9259.78 | 255.9 |  39.04 , 19.52

S : Surface area of crown cm? S 52
L : Fresh leaf weight g

%J( ﬁ:ﬁ?ﬁ@fék_tiﬂukiahkc_OIJU%'C&) B3, —REC KRB D E E A BUZ LRI
E L ATET IR A ENDNTINDS
Table 9 izﬁé:%J@ﬂa&!ﬁ(MoJibb %@'Cab »3, HARUCIE LT, BUWEHO T HE
BE L DT L, Lnd 6 AROSPE D EORIIZE LN EN I T EPIER - 5D
LT %,



Table 9. Vertical distribution of fresh weight of root

Numberof \"\\‘ Stump Fine Roots Total
Tgiisnger \_Depth| cm cm [ 1 ota
No . | 0~20 0~20 20~40 | 40~60 | 60~80 |80~100
Flanting by 1 143.2 \208.3(80.6){31.6(12.2) | 9.6(3.7) 6.3(2.4)2.8(1.1)| 258.6
1 48.9 | 90.2(88.1)| 11.6(11.3) | 0.6(0.6) | 151.3
2 41.2 | 61.5(83.3)! 6.2 (8.9) | 1.5(2.2)| 0.4(0.6) 110.8
3 3 113.9 | 131.8(79.3)| 21.2(12.8) | 9.6(5.8)| 2.4(1.4)/1.2(0.7)| 280.1
Total 204.0i 283.5(83.8)| 39.0(11.5) 111.7(3.5>§ 2.8(0.7)1.2(0.4)%542.2
g g %!
1 17.5 | 37.0(95.6) 1.7 (4.4) 56.2
2 34.7 | 53.3(86.4) 6.9(11.2) | 1.2(1.9)| 0.3(0.5) 96. 4
3 53.8 | 104.2(90.5)! 6.5 (5.6) | 3.2(2.8) 1.3(1.1) 169.0
6 4 23.3 | 32.5(94.0) 1.5 (4.3) | 0.6(1.7) 57.9
5 41.7 | 44.3(78.2)| 9.4(16.6) | 2.7(4.8)| 0.3(0.5) 98. 4
6 73.0 | 120.0(83.3), 16.3(11.3) | 5.4(3.8)| 1.4(1.0)[0.9(0.6)| 217.0
Total | m¢o\39L3@&8ﬂ4zs<a4>iu;uz9ﬂ 3.3(0.7)!0.9(0.2)| 694.9

( ) : percentage

B D 2 ¥ DR OEBOSHIFEE, TWEE, FMCVAT2 B, TOR, BAROMRE,
BETN L ORBERIZ RGN 5,

Fig3 L b &k (5 ko, HEDEE, &ike a5 &, FHMOEZER > T
bR, ZEB—MOFACITT IS EHE LTS, L L, 75 0 72f% 1M
R Held, BEZDHZLUTNBEEDEEL LD,

M6 s bbb LB, BUEOLE, MISHEZELRU S WA 3 DD
DT, B UDHEEAHN TR T & R THI 2HE U TN TN E DB H B T
EREDDTREMNTH S EW0A D COC L, HHMOBOENZREEL XD TE
VISR B B VA D,

DL ) BRROFEEWIAEL Y AT, ZOHEMRIZHNT, BETREXETH 55
DEY DD - TB ERRIN G,

#HE - BRTEEIRCDONT

A DOBERTEZDODHEEAL, FMEEXO LT LVEL O, £902H15
CERmEEEPLATY 3OO THERDOD BETH D, Figd 12, BB, WIGEEDEK
DiRERD LT 5HD, BMEOEBO R, IERAMOMNBSE TN TNT, F1T,
Wik L g E OZES B TE L, MEROR Y O BEESHICRBEN TN T EE
HHNB,

HOEROEBDHCONTEEF Y DM T HHA2RLTVED, B HVDIZL
THAEBOODHERRTCEDV I DB ENICEPL P ehe T Bz h HD
FERIZEROVAL . Lo R, 1, MO L BAaLnT, i, BfED
a7 THIYDEBOLB OB BENTNENT EPD3iE-s3HEWVADLITD
5o WMIEORH, HMROFZITRE Y HOOFEVH LN, ORI DL, FFHK
TREBEPHEITEROERSTHOHEPADIZ EDMH & IZY s TORNEBALLND,
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PlED LS SHERP LEWI LT, Y DO OHELHEOETERDDHICENT %
CRARIGICERZETH LD LEL LN,

2. HEEMNH

C OIS, ED &5 RHMNTD STz D0 T2 MO DEE o TU Iz
Hid o xbhH LI,

38, T DEMHDPFEERIC DN TR, EEBINCHEELTNED, TR F
—RICDNTERRZED D T 2T LTz,

Table 10-1. Table 10-2.
| No DBH| H | vV No | DBH. | H |V
‘ cm' m T ms 1 cm m m3
! 35.0 | 18.55 | 0.8082 1 40.1 18.9 1.1097
;2 23.9 | 17.00 @ .3625 2 17.2 12.1 -1415
3 3.5 | 17.50 = .6455 3 26.4 16.1 L4221
_— 29.0 | 18.55 | .5763 4 21.3 14.1 - 2459
5 38.2 | 17.60 . .9537 5 16.6 1.7 -1282
6 30.9 17.2 .6120
G 27.1 | 18.00 | 4894 7 34.4 18.0 . 7886
a7 38.5 | 20.30 | 1.0954 8 19.4 13.2 .1931
C 8 334 1 20030 8214 9 42.3 19.2 1.2598
9 350 | 1950 | 8743 10 25.2 15.7 . 3761
’ ‘ 11 36. 3 18.2 . 8861
- 10 34.4 1 16.00 | .7132 12 22,9 14.8 - 2960
11 23.3 | 13.00 | .2753 13 27,4 16. 4 |4618
14 24.8 15.6 -3627
12 19.1 | 14.30 | 2001 15 22.0 14.4 - 2669
v 13 22.6 | 15.00 | .2916 16 25.5 15.8 .3875
14 33.8 | 15.80 | .6808 17 277.1 16.3 -4495
18 22.3 14.6 L2771
15 46.2 | 20.50 | 1.5905 19 20.7 13.8 . 2281
16 37.3 | 20.50 | 1.0367 20 29.0 17.0 .5337
17 10.7 10. 00 .0471 21 20. 4 13.7 2203
v 18 | 45.5 | 20.50 | 1.5427 59 a1 18,0 7750
19 29.0 | 19.40 | 5974 23 40.1 18.8 1.1119
20 32.1 19.40 . 7320 24 23.9 15. 3 i .3312
‘ 25 14.3 0.3 .0860
21 44.3 | 21,10 | 1.499 % 20.0 13.5 - 2050
- 22 30.3 | 20.60 | .6870 27 34.0 17.9 | 7663
23 45.9 21.10 | 1.6099 28 31.8 17.4 | . 6543
24 47.8 | 20.60 | 1.7097 29 353 18.1 | .8342
- 30 30. 5 17.1 . .5932
2% 28.3 | 16.00 | .4827
| 2% | 25.1 | 15.00 | .3507 31 20.0 18.5 1 .2092
VI 5 TR el 32 28.6 16.7 -5112
: v L 33 15.0 10.7 -0975
5 17.8 12.4 1545
29 24.0 1 16.00 | 3472 gg 24.8 15.7 0. 3646
VI 30 31.2 13.00 . 4935 37 16.5 1.6 1258
31 31.2 16. 00 . 5866 38 21.0 14.0 2377
39 13.0 9.5 - 0668
32 17.4 | 12.80 | .1515 40 29.0 16.8 . 5282
X 3¢ 14.0 1 1160 | .0906 i1 28.3 16.6 4978
35 14.5 | 11.30 | 0951 2 150 o0
36 13.2 | 10.80 | .0761 42 0.0 : .
. 13 17.5 12.3 -1481
1 1 i .
37 325 | 1720 L6771 44 24.2 15.4 -3417
45 33.4 17.8 . 7361
X 38 22.0 | 13.00 | .2454 ! o
2 59 | 1900 1603 46 23.2 15.0 -3073
: : . 47 30.9 17.2 - 6120
Total 25.7498 Total © 20,2981
Mean 30.27 | 16.82 | 0.6776 Mean | 25.46 15.19 = 0.4319




Fig. 3. Vertical and horizontal distribution of tree root
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Table 10 &, BREX & B ONRR OREME 2 & Y E LIz DTH 5. MEHIEIE
(R Al THH Uz, Tablel 11 @ BUEX & WBX OREZ B U2 OTD 2.

. Table 11
‘ A Number| D.B.H H vV 1 vV Number of v
\ T€4 |of Trees| mean | mean | mean l total |Treesperha| per ha
R m? cm m ms‘ m3| m?3
mmmﬁﬁm 4%6138 30.27 | 16.82 | 0.6776 25.7498 771 | 522.7324
Planting by | 1 1 , 16,12
individuals ]I 455, 2 } 47 25. 46 % 15.19 | 0.4319 © 20. 2981 1033 446.1263
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Table 12. Area of crown projection

Area of crown |
Surveyed Area of plot | g ‘ ‘ Area of crown
plot : (I " prOJec<t11f)>n . [/H % 100 . projection per tree

. . A 2 %Yy mé
Planting in e e o T = ‘ 2
Etimps w26 255.6 | 51.89 1 6.73
Plonting by | e i : = i ¥
individuals | 455.2 | 344. 8 ‘! 75.75 ’ 7.34

Table 12 2RI 2 & & D728 DIZHS, BUERKIZFRHL D L0 TR Ui T a8
—INTNZNC EVDP»D, T, BADITY O EHMRIEEEDOTTH 8 %EE /N X1,
BEXRERBICDONOT

NITH TSR REIT & 3 Mt DB OFE 2 B0 & DT L1238, MK O EE 2 £ 4 12840213,
VORI & RS BAR N & BB & LT OBMBRHHEMSINEE 23 Th s H. BEEHERK
DREET, MBI ORBREOETH S, CCTY, LOYBSHMOEE : ARkic
Mgfeld & 275 UTHEE Uiz, BEEOBAR, JTRLL FORBIR 2 BRI & L —ih5e4 s sk
RkEFA T, —F, WMHEOBEZ Y 5 L 7ORANTED 5 K&DFEIZ 2 b T E13 LY

Fig. 6. Estimate of crown surface in Clump
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W2 FEE TN B ) 2 LTS 12, MaxDRICDODNWTEeN2KD 5 L Ll
EODTHEHMTD B,

ZLTETWERICK h ORGSR 2 UL 5 Likd i, §ab b, —D2D 7
T 7N AR (B 16.82m, BN 2.84m & v — R PEEE2, 4m) 23R 1.06m Tk
AT AARIR SN T D B A, KT TN ORRED LD 2 453 Ol fs %2 A DI BEX
L hRD I MHEEARDORERIME L Y DM 2ZET NI 25, HOBREEIFE W) C
ElTIE D, CODEITUTRDIKER, MEEAKITTED38. 1% Bk e R & 72 - 12,
Fig6 2/, Table13 QL - OFFER2Z DD TH D

Table 13. Surface area of crowns.

Su;‘fgg ed Total area | Area per ha Area per tree
Planting in |
clamps 1612. 87 | 32741.94(1.09) 42, 44(1.45)
Planting by )
individuals 1373. 14 30165. 64 (1. 00) 29.22(1.00)
( ) : ratio

COXEM,, T2b5, ZHEMBIFETA X, LD 12 b T3l 096%, HURT
FLASM A NRE L W RTH B 2 &, HMORED WML LU T b3 Tn5B T
EEEOYTEERBEREZL > TWADTREVLEZAONS, T2bb, MEKRET
DR ARG TR U CIANI R B 72 b TL176%, VUK TL ST ORER/R LUTWAS T
EERILUT XD THKDS 50 Td %,

BE ERRESKUTEREKICDONT

Fig 7 38— EERAIR T H 205, NE & Nk offficiiiificiz & A EER A S
g, ODPNHHOVBE OB RN &0 ) R T%éoWWM%AUMWWWiﬁ®
EWHTH5bB,

i A m My = ERE cm
0ok X 16.82 = 1.02 30.27 = 2.42
oG X 15.19 = 0.70 25.46 += 2.09

(I X0 \
L t99=1.96

Fig 8 12 R EH#T X A 1 0. SmD (I E DA 2R LIz DTH B, Nol7 & Nol8
121 M@banybSKE?%éwf,NMJ M%%m@5*v%ﬁmm*» TR
NEICH B, No 17 13 No 18 kg UT, il & b EREEDOHE K B s Tt
ZEMb» B, NED Nol18 & Hifid No 13 & Lhilit UTzif, %m@® No 18 OF5H3%,
LEOBERSS OB LRV bbb, Nol7 ORENEIEE T - T ADITTIRIZ Y
P OTH B DERLUTVD T Eid, T OBREEMITRMMEEE DT & 2k
REITHLUTONENT ERIRLTN D,

JEIRHE € T K Eem/INE EZEem 2V, SEEEC DWW TEN %KD 5 & N
:%ﬁﬁﬂ%ﬁ97aa9ﬂW®EM@ﬁﬂﬁm —ficEEIEE, 20k EE

BERETIRULBVEEEY, HABEEL R s EEEOBEMO b H Tzt

. O BMOBEEIEEORTHE THERE AT U,
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Fig. 9. Relation between Height and Diameter at the Ground Level
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THEDTWE - Tind, BEOLGERINCHBRNII L —HEOBESER S Y, Zhd
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Fig. 10. Frequency of Diamater at the breast height
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TARFTI, ME (FLLTaxFx) OFERERME UIcc, KERHzHEY
HARBBELEPSTEBA LND, U UHEIZ, 270, BARRERRUTL, R
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AIRNESTd B,
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ICEE, TOTERILMELTVALGEDEVALI. LML, HEARPHDIRL &
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LY TDOKD2EDBEYRERVBD S L bbb, BHEADFEREZLENEEZI LN
503, HEDO TR OMERF L, FEEOTREE 2L, BEEMAREIEZ LT
EHOBEEIHE VAL, T, FEAFERICIEDRBVEVALZLS, HEOKS
BRI EAEBRILZ RO TRV EEZEL LN,

LDEIBTEPLUT, MAPHE L OBGICEN 2 U 2 ICEZNEE P DE
ORE, 756 NICILRSIERZ D, (O THERCHTILTIVENS S E VA B, Tl
&, TANEOHEERC LY INZBII 2D THEY, EEREREPAZC LT, ¥
REEIZ S »2BEOMERCT T AR 1283 ENTEZ0TIRBEVDPEEZL
515,

BAREERZH—OLVAVVTEHRT S C EITIMEY S 5 & 2E 555, Mann & Bernes.
BA L AFEMWEEOBFPCB LI THEEONEL R VB TLULNTWVAY, &t
£BE, AT LFXOAPHEATIEEE, 1EDIZOOST 2, WEZ S, BEOET
CERPAUT W BED, INRIEEOHE 7 2 v L Malricaria inodora, & 50MzF
v 2 oY Spergula arvensis FEFET D &, o AXFQHEEPE 2513 EMEAT
s, BEOEV—ETH5 & X3, A4 LAXOEEOHINGHEED 125 TEEY
BRWHIE, HEEOBES2EZERCANIIEMZ, BRETIKI LY ONERESD
1ECRAD 82 LI UEBETS A, AEAMOBHERd bbb T, HLULAME LD
72T BRICIE 5 T B,

B B8N TR UTe 2 X ORETE T3 72 - 1 HUEEB OB G, 25 v Fh iz bk
HEREE I 0THITVAREOBRIZ, 75 v 7d b ABRBZINEZNEE, 25
YD LAEE D B o700, 1RSI0 OFEERRHICEAS UL, Tableld &
W, Z DFRIE Mann 504 4 2 FOHEICKS T 5 BEOHBE LR UTH B, £12, 2D
Bar 7 v THEORHBMBO b d # /AR A X LU T3, T8bb, »

Table 14 Influence of planting types and spacing on the
fresh weights of total top of Sugi seedling

Spacing
0.2x0.2 m 0.4x0.4 } 0.6x0.6
1 46.00 (1.00) 56.00 (1.00) ! 58.00 (1.00)
2 60. 00 (1.30) 81.40 (1.45) 85.00 (1.47)
I 3 77.50 (1.68) 121.20 (2.17) | 128.80 (2.22)
4 89.20 (1.94) 147.10 (2.63) - 165.00 (2.84)
6 91.00 (1.98) 194.00 (3.47) i 240.00 (4.14)
1 46.00 (1.00) 56.00 (1.00) 58.00 (1.00)
2 30.00 (0.65) 40.70 (0.73) 42.50 (0.73)
I 3 25.83 (0.57) 40.40 (0.72) 42,93 (0.74)
4 22.30 (0.49) 36.78 (0.66) 41.25 (0.71)
6 15.17 (0.33) 32.33 (0.58) 40.00 (0.69)
Note ; I: Fresh weight of total top per clump
I: 4 4 4 individual
1.2.--0n 6 : Number of trees per clump

( ) : Ratio
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Résumé

This paper deals with the study of influences of differences of planting

densities and types on the growths of young Sugi stand (Stand I) and adult
stand (Stand II). The former stand was established in March 1958 and the
latter in 1933. The planting types were planting by‘ individuals (Type A) and

planting in clumps (Type B), were the number of trees per clump was from
2 to 6.

The results obtained are summarized as follows.

In Stand I, the survival ratio of Type B was higher than that of Type A.
In Stand I, the height growths were not affected by differences of densi-
ties or types. But in Stand 1I, the height growths of Type B were higher
than those of Type A.

In Stand I, the diameter growths at the ground level of Type A was
larger than those of Type B. In Stand II, the diameter growths at the
breast height of Type B was larger than those of Type A.

The form quotient (height/diameter) of Type A was higher than that of
Type B in Stand I. On the other hand, the relationship was reverse in
Stand II.

The frequencies of height and diameter at the ground level in Stand I
and of diameter at the breast height in Stand II had not been affected by
competition among individuals.

The development of crowns and root systems had been affected by com-
petition among individuals.

The growth of Stand I showed that Type B was in a more advantageous
position as to the competition with weeds and shrubs.

In Stand II, Type B showed better growths than Type A. It seems that
the better growths of Type B was related to the fact that Type B had
larger surface of the sunny crown than Type A.



