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Shobu Sakurar : Analysis of Natural Regenerated Chamaecyparis

obtusa Forest in Nishinokawayama National Forest

E B LOoHETE, RAEFOLOONOMUIERES, £ OB s B REEEI &2k
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UTAR, KRR IEREIRC & 5 BATHRICN T 2 KBS, HRERBHOBSICHE> Bhikdds 5 &
WAL D, ERBENERIN, 20—2& LTORREMICET 2TECEHS DS, B, Hhais
AEISIY LS 5N B X HITIE 5T TNEDURIEL, HOTORBROEIE S ZichHBSEICH Lic/E
RILZTENL T A1y, HFMMIERELPRE - EERBICET 28T - fElOALE, 2hicBs5d 2BEE
HROWENT, T OITESOW R RBERILEORI I ENE L -T2,

DHBEOKE LOEEMFTH 2 v/ +13, HEAHBESEV D RAFHICHL EINTED, 20
FRICHK B FEEVHRBSIC B Y 2 FRFINI T TICE L HEIN TN D010, on L, RREHICEK
DL U 7o ko> DI PN, RILDBRED DD - L RREMRBDII N Edd - TRHTZ LN,
RREFHERESLT 5 10HITE, PHROEFBREICE D 2HMOMILE &b, - BRI BT 23E8
BEZORRE LT L MOt 2170, RAEHOBLERFT LT ZEBRMTH D

COHER, COLIBEENS, RABEHICL DRI LI 60 F4ED e / FKRERITE T 291
DOREPLEEBOTRE, 755 I 60 ERDOBIEDREZHIT LicbDTH %0

COHER, v/ FRAEFRBRE UT, BEWR, ZEERE R XORERRBEUEZ S 1977 4
BXOERTERELTOZ DD TH S,

COWEERY I EHBICHLD, BETERERE LTV E, TAEERT LSS EHEZE
o> TN WP BEEEHETS S IC AT NS X D B EL BILE L EF 20 #5E 2 WD F L 0ICk
L, 8, CHEZVLROIUITIEERTIREE “# BiEL HERELZT-oruikR+t
LxdMERE BNEERE, HEEZFLE - TR0 XEORMICEL BB L LS 2, AR
DRI ZBD » AEZEE  HTEBEICE BB L S 5

o = B

1. HEBRo#HE

b FRAFEHRBMI, SREZERENEKE 2 RIEHEXV / ILEG 34 BRI AN
PEC, $8 350~600 m iCh 7l , BERD SALEICHHRICE D 2 RNV O KIRICH D, T OMKIZKN6.9
ha T& %5, dBRKIZ, COMRBRMOEE 560 m QM EELE Lick TAILH B

C DRERHIC &S O BN LGZEHEEAT (450 m) OERM» S, BRBRXEDEREL ZELT
0.6°C 222 LBl &, 1972~1975FD 5 EMAFY Lz bDick 2 &, £ FEKREIR 18.6°CTHY, 4~
10 HO AFHESEREA L 10C 2z, TOHEOFEKRITI19CTH 2. A FHKRIZ1 AD 3.9
CHEbE, MOBTRSCETSCLREVY, BEEKQBOTETE, L0145, 2 AnzhE
N —1.6°C, —0.2°CTH5s, REREKIII05 TH-7co BKEI, TORBHUTIWMETIFEEAR
£ (166 m) O 1976 4F £ TO 5 OO ERIC I L, H£H 3,828 mm T, 4 ip5 9%
TOERFEICEKED 729 MERLTO 5,

ZEFRBICRESNTO S [RORREETRRRERARAEE] [cinid, @RI 1918 47 10
FICRES NIz RBRHMNICKES N RBRK OHEEIZA 0.568ha T, ZOWITKRIC/RT 4 XBE%T 6h
feo THHL, ARZERE LM TEEFIBLE LTIX (0.20ha), VK (0.13ha), LFARZRAEEL
TERLU L PEESHE LTIX (0.10ha), WK (0.15ha) TH . o, dBMBERIC, #lD
H OIS o L IVKICIE, HHEZ %, FEEIAVIE, 1.8m B X136 m BOHIR & s ke (Fig. 1)
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Fig. 1 B o R BN
Experimental stand established in 1918.
Source : Record of Aki District Forest Office (1918)

®REBIHD HHEICE - THI AW ICH D, ERIIENETS 2. TREZRED SIRE Lo
POBOHINRRRICHD, T MRR—ELREEES, VRIZLRRBOPLUROLIE LB
D, ATHT =y b (PC) RUEHRICS S, 55, PCRCORREFRROTEKE LT, ZOR
R BEEET A BIBERO £/ R ATHIC 1977 SFICRES N KT, BEMIERET 5,

1977 BRI - 7o L EEIITE DL B L HUE O A Table 1 IKEd s FAREROD I K EIVIX D - BRI
EBIC Be WTH LIV IXO 1EICIE Bo(d) BAAMELIL, MRS FABEX &35 T,

y

PARBEFROTRE Be 7, MR Bs AR UM, WIKEb 2L Be B, Be RO+HAESS, &
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PABAT » 7RI EHRR AT - 7oy, BTSSR INTED, A, BOEEZ TR TEREL -

foin, WHEOHFEREMLTRL B oz,
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Table 1. E W i,
Description of the site conditions
. A RE . U IR I
Section  Plot | “g01" | Parent | Mode of Direction, | Topor | [ [Thick- [ d- = &
(ha) (m?) type @ material | deposit slope graphy |7 OTEOn, (c 1111]e>ss‘ olor
/ |
Secti Slope A 5 10YR4/4
ection
I PI Be Sand | Residual| N43°W near Bi 5 10YR5/4
(0.20) (400) stone soil 21° sgr(liall B 25 10YR5/8
. ‘ ridge
& Bs 30 10YRS/6
S o A 9 10YR3.5/4
ti ope
ecnlon Pl Be Sand | Residual | N62°E near Bi1 21 10YR6/5
0.10) (387.5) stone soil 27° sr‘r(ljall Ba 20 10YR6/6
. ridge
g 1 gc | 20 | 10YRess
Secti { Slope A 2 10YR2/3
einlon PII Bs Sand | Residual W near B 10YR5/6
(400) stone soil 30° small 1
(0.15) ridge Bg 20 10YR5/4
Sect Upper A 5 7.5YR3/4
e(lzvlon PIvV Be Sand |Creeping | N45°E | part of B1 10 7.SYRS/4
(0.13) (300) stone soil 27° motlmtam B, 8 7.5YR5/8
. slope
P Bs 38 |7.5YR5.5/8
8 7.5YR3/3
Artis Middle | 2 /
feial PC Bo(d) Sand |Creeping | N 3°E | part of Az 8 7.5YR4/3
forest | (570) | stone soil 35° motlmtaln B, 18 10YR6/6
‘ slope
; P B, 16 | 10YR7/6

2.

HB Uiz TR R AR TS

AT
ki,

C OiE

AHEN TN,
AMO T DIRIEE RN o

HERthO Zh E TORE
S R SRR P A
— BB

z®d

5%,

x 11 :Soil aggregates bound densely and firmly (&%), 2 : Soil aggregates bound compactly (8%).

ICk b, ZOHRBRBOYMORENDNS COH

fo, WO OERIT Lichi-> T, HBEEMBIAZ A /ST LT LI LT,
A ZRERO EARAXK (TX, MK) OERFEROMHKE Table 2 IKIRT. MKL b/ #BET,

foicy 775 EDRIERID v A, F T8 EDIRIEMMBIRIE LT WM A
BRIIKDEZS 250, RBHMERERICHESNIEE% Table 3§
WEBICESINTOLREEESL UTOHEERND I 6 [T,
Thifco &2 LT3

e
R0

2 [fTbiice BEWRERERH 1 1T

DI, HEHYHRIC

ITORWRERBEEN TN D,

1A%

CHIMS LEF LWL DBEINTND
BEEEIHEICHID SIS WIRY ha B

o YT,

INnoxEd

DOMETRLUI, %

BRIRBAENHEOD, K

Z, Thhizifi&% Table 4 i

1920 4E & 1921 SEICIZE KD
M, ZORHPARRDD 50,
BEL, XOIDDEET - AT,

D&

R A R R A R L A EE L b O OB OREIRBITT, BICI KOREGHD R X+

DL

& AT » eI HER 23

PHBROFETH - b A DN £, R

1925 £ D

E’C%y

SR HA LcHERNE, TAD TN Is - f 1921~1925 £ OMIC S BEFEREZIR Lice M
MEFICRAE L, HUEROBARZBD TP,
METHBBRIFEEEEZ LTIz EWND,

—HFRIR
“"jjy



* 1 OEEKE R L D, By record of Aki District Forest Office.

i G I T 6 w2 FRARERD T G - 77 —
1o #h A ] piila %
of experimental sections and plots
o ~ 7" LEgE o 3 a - T
B Lot e W | Com | K L fit Wi %
Humus Texture Structure pact Root Remarks
‘ content % ture
S o | ness* | o o
Abundant | Occasional | Loam Nutty 1 M01st ‘ Abundant
Occasional | Occasional Loam Nutty 2 Wet | Abundant
Occasional | Frequent Loam Nutty 2 Wet Frequent
Occasional | Abundant [ Loam Massive | 1 Wet
Frequent ‘ Occasional | Clay loam Nutty 1 Moist Occasional SOll type
Abundant J‘ Frequent Clay Nutty 1 Wet Occasional {;eaBrB ridge
Abundant | Frequent Clay Massive 1 Wet Frequent
Abundant J Frequent Clay Massive 1 Wet
Abundant Occdsmnal Clay Nutty 2 Moist Abundant ‘ Soil typc
Occasional | Frequent Loam Nutty 2 Wet ‘ Frequent :1601 S;Vi;théc
Ouaswndl Abundant | Loam Nutty 2 Wet Erequent
Abundant Occdsmnal r Clay Nutty 1 VVet ‘ Abundant ‘ Soll typc
Occasional | Occasional | Clay Nutty 2 Wet ‘ Abundant lsaie()ll(j)zviéhe
Occasional | Frequent [ Clay loam | Massive 1 Wet | Frequent | Bo(d).
\
Occasional} Frequent ‘ Clay J Massive 2 Wet [ rcquent “
- e — - . — - i i - - - - -
Abundant | Frequent ‘ Loam (‘ Nutty ‘ 1 Moist ‘ Occasional | Soil type
Frequent ‘ Frequent | Loam ‘ Nutty J 2 Wet [ Frequent :%S;Vi;hgl)
Occasional | Abundant | Clay loam Nutty | 1 [ Wet Frequent
Occasional | Abundant [ Clay loam f Nutty J 1 ’ Wet
[ PR S I I
Table 2. & % L A o
General description of seed trees in the seed trees left
stand in 1918
oo Section 11 | Section m
SR I D Bgl Q‘]/F I
JMean height Papee] WOE | o e o] WOAT | pr
i) " I I H
OIfI Séc?ﬁn ;DMgaﬁ Basal |Density DMgaﬁ Basal |Density
I | em) | ey (Yo (em) | G |(Noha)
L/ % P | . p . ] B
Clzamaecyﬁmls obtusa 12.0 [ 20.5 6.3 161 19.5 8.4 235
# = . ;
Tsuga szeboldu 12,4 33.3 5,0 40 16.7 0.3 13
Abzes ﬁrma 12.7 21.2 0.4 10 0
4 %X = F I a p
Podocarpus macrophylius 10.9 | 0 24.2 ‘ 0.9 J /
VA e h VR . I R ‘ . .,
Quercus spp. & Castanopsis spp. 13.6 0.3 20 2.2 \ 0.2 ‘ ‘
Total 12.0 r 231 ‘ 9.2 ‘ 262
| L
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Table 3. R HFME X T HT AR
Records of tendings
Date i SO N N B~ Tendings performed
1918. 10 OB oM B Establishing the experimental stand.
H W Z Preparation.
H % X Ground surface removing.
1919. 8 HE B XA W Brush cutting and weeding.
1920, 6 Ei| B Same as above.
1920, 9 ~ 10 & = Same as above.
1921, 7 & s Same as above.
1921, 11 [&l E Same as above.
1925, ? Al £ Same as above.
P* 4 1% Improvement cutting,

*: B9 I L %, By Sonosrld).

Table 4. ¢ L & T T D 1L 7« @&

Investigations of the experimental stand

I S = Item of investigation

-

Investigator

1918,12,15

1919, 5. 4

1919, 8.19

1919.12.21

1920, 6.19

1920,10.23

1923.11,25

1924,10.

1925.11.

1938, 9.

1975,

1976.11,

TRl K OB OB, HEEmDIRE .

Density of seed trees and seedlings. Condition of ground
surface.

MEOWE, MREORE

Growth of seedlings. Condition of ground surface.

oM B E

Density of seedlings.

WA DIREE, R OIRE

Condition of ground surface and seed trees.

Tt & ,

Age and density of seedlings.

[ =

Same as above.

Heildls X B, WEHORE , B
Jensity of seedlings. Growth of seedlings and condition
of ground surface.

7] +
Same as above.
Il I

Same as above.

A 20 16 OB A ,
Investigation to the results of the experiment 20 years
after beginning of regeneration.

5 A i

Investigation of the growth.

R n:

Measurement of biomass and primary production.

BRI F B

Eal B B
BRI B B
o BRE
Bal E £
Bail 5 B
DL GO G (4
o K =
Lo ERE
O = M
g5 JF & &
Flfr ’” FS
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Table 5. 7§ A 4 & Jl # B ¥ K O # B
The change of the density of seedlings in each germinated
year from 1918 to 1920 (No./ha)
ﬁ /T ﬂ XOBOK [ Xt 2k s Germinated year
The date of B Sem ton D .
investigation ¢ JBefore 1917 1918 ’ 1919 1920 ‘ Total
Section I | 10,380 | 8,000 | 18,330
1918, 12, L
| Section I, Il | 4,9% 2,380 7,970
- S I S R R _ - S —
oo g Section T | 10,140 | 7,09 33, 330 55, 560
.8
Section I, Il | 4,750 | 1,740 22,380 28, 870
Lo, 1 Section T ( 5,360 J 6,950 13, 430 10, 990 36,730
AVN 1z,
| Section 1, T | 4010 | 5,840 11,750 10,930 32, 500
Table 6. & #f W E O ft B
The change of the density of seedhngs from 1918 to 1938 (l\o/hd)
i e e p— e ,‘ e = TR
Sectlon éL Date 1 1918.12, } 1919, 8. | 1920, 12, ‘ 1923 11. ‘ 1925.11, ‘ 1938**
. j B — A e T R
- 18, 300 55, 530 1 36,700 g anmy 75,800 ook
Section 1 (s, 000) | (33 300) | (11,000) (27,300) | (18! 200 | 2,180
B BN | R I ‘ - —
Section T | 1 (8’1’288) | 5, Ba0wRE
- 7, 400% 28, 900% 32, 600% > |
(2,400)% | (22,400)* | (11, 000)* 1
; ’ 97,000 | o
Section I (72,700) | 2, 147%%
cti a0 p | 64,000 o
Section IV ’ 54,000 (66, 900) | (16, 000) 10, 342%%%
Ground surface . 136,300
removed parts } (100, 000) / (30, 300)
Ground surface - [ 30,000
left parts ‘ ‘ (51, 500) f (9, C00)
* I[]>< HTFXO)\ EZD Mean densﬂ:y between Sectlon II and Section II .
s B9 IC X B, Data of SoNoBE!S) .
ook D.BLH. 2em PLEOBEIFRIOFER, Number of above 2c¢m in D.B.H.
() #s3x, 0~1 year old seedlings.
Table 7. B # B B B B o K
DenSJty of seedhngs per helght class in 1925 (N ha)
Plot Below 60cm | 60cm~ 100(,]T1‘ Ab()V(, 150cm ; Total
o e R - A
Section 1 39, 400 Z/,SOO 9,100 75, 800
(52) (36) 12) (100)
Section Tl 60,600 | 21,100 | 6, 200 87, 900
(69) (24) i (7 (100)
Section I 78, 300 15, 500 2,900 96, 700
(81) (16) (3) (100)
Section IV 26, 500 29,900 I 6, 700 ‘ 63, 100
‘ (42) (47) an | (100)
R X W 51,000 68,400 | 14, 800 134, 200
Ground surface removed part (38) (51) (1) (100)
HESCAUFA N 5 4Y 15, 200 12,100 | 3,000 30, 300
Ground surface left part (50) (40) ‘ (10) (100)

( h) Per cent.
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FARBER TR, BEA, BIZARFORENDIL, BRIEEMOWFENEL LD MEORE
i, RAETMHICBOTREL o708, 1923 FICBWIIN TS LR~ o, BEOHTIRAY
FETEELENEEEN, FPAKIZEBOBEN RO TR T RCER ShbNL. KK
2, EARBRERTRIBEBSERL, HANESR L TOWARELELTODITH L, FAREFRX TEKHE

SHBEHL LT, REOHELBRD SN,

1918~-1920 4E D F 4R B BIHERI B3 O#EL % Table 5 1T, 1918~1938 4L DFHERIZE D #fp % Table
6 1, 1925 4FEF DT BT % Table 7 1783, Table 6 @ 1920 4ELIAT& 1925 FF I« 1T [X
D AN DFEICKEITENBA SN 05, 1920 FLIFNTABRR SE OB MERZL TB D, 19234 &
1925 4RICD0THE 8.3 m2 (13F) &/ch DA HA T3 L EBHEAED DiEES N 20T, COHE
BOROHHEDORREE, HFICANTOBEOEVICRKMEIN TS EEbNR b,

TTICHE I N T AW E 510, S A35E U 1918 4ER E / F OBIFETH » 720 21919 4R
R RBICEEN/2C &b H - T, VXOMEE S AT 5 1T 200 4/3.3m2 Cha &7z b %) 60
AR OANTEE LN, RIS OTB UBREL TN EL oD L L, HESHD
RETIIIXTHB8,000 A, I« MXTH 22000 KD ANZRHA St fce TNHD AT, BEKR
DFRELZTICIRTE6%, I « MK TA7% BSHEE LTS, —Jff, sBRHEELIRTICT TICEH - 7 1917
FLIRNICHA Ulc S SN A HERNT, 1918 4E00 5 1920 4E X TOMIC T KT 48%, 1 « I X T 20% 3 k
LTED, &I ERRERTOHEEI G,

Table 6 /p O FEREICE T 2HMHE TS 5 &, BERABRELKRORGID LM, LARERDO IR
DIE5 08, EREERO T« I XKEXOFHOMEER LTINS, EAKRD: » Ml s X0 IV X ORE S IT
1920 4E DI DAICDNT Lip ARENTHILOD, WTFNOES MK KO ENEEZRLTED, Hici
FEMMCHE Lo 1926 EDEH T, AN EROVAHMFER EARERDL « IV XA, EAEH
XKoo« KOG EOEERL, IV KOS L cilmEg 10 TADME % )R L e —
T3, BEDQANTOBER EABEXDE D 23, EABRERKID 2 ~3 550, chid, HEmiicsy
Tid, EARBERE EARFERX KO A DR ONARITED - o8, E&ELBLEL, TORETE
SNTHIET B EARSL VDL, COEMBHBETHTIVBEETH - EERTEDEEZ LN
o F7z, 1925FKHD D FARERE FABERO AN T OHEORE, CORAICET 2 HEHIC

BUMEADAEE TR LTS8 DEEZL 5N D,

Table 7 13, LABERKICE EABREXEC 5T KX OREBDE , DNSOBEO 5 5248
WCEEIRLTO D, THbD, FABSEINLX TR, BELANEHBOREC1 > 205084

ZTRY, TNRCOBHICE, B-20H0bNTEREVZ L, Table 7 O IV KLUADKD 150
m | LORHEEE L Table 6 1271 U 1938 4F D BHS O JHATRE O THFHS D9 & AR < A EEIR L
2o BHAAMBARDOMEDLSIZELTRENEEDNZ DT, HELKRT 2 CIE@HIT N,
T D 1925 FHEHTIB T A AT 150 cm 2L O 03, 1938 A D it O E 1A AE EDTHE T EHIR
XN 5. TORIHD VKD 150 cm RIEDOHE L 1938 (O EEE L O 2 DR, TALZE®O
CHMX E D IRESNEN TR 720 THEAD EEBDNS,

it

T

dr

1975 4RI 1T N 7o IR MEIC L 5 EIL, 6.9ha ORBHOLBICTHIZ 5 60T, FOFED, ha
B, v/ FRK46 K 101.7m8, b/ FHH 1,146 A« 256.4m3, TH Y 224K -28.3ms, =



P MLE RIS 1T 5 e 2 2 RRERO#T WD e 81 -

TR 144AmS, VA TAA17.9m3, 4 X T F 1A 1.5md THAEF 1,235 A ¢ 420.1m? Th - 770
BUEDHERN 6.9ha ORI, 1975 EOWEDOEHXMS N b DM, TN E TR E 201
DO NI EDEIR SRR TH - 720 D723, MRMEFNCIE SNl &0 D AILMICKS 2 @ik
NHEDBE, BRI & WIS MRS S 7 SO N B ARIB DS A S tce T OMMREMIC DT

13, HARE TOWMEIC L - TH IR0 A, BRI 40 sERUCIT DN 7 Sl i1 7,

I BAEXOKEELHAESE

1918 AT ToE S ML/l d, SMIX DXL BIETIHIEEAEDI L. £ & THMD @A
B LTld, SlBRAHAEICRHE S N T 2 XD BB, £ ORI N T AT UADARLEZ & & 1T
LT, WSIC T ~IVRNEA SN AINICEEET oy PP I ~PIVARE L,

T OFIRHL DAL ANC RS 2 34 MRUEVVINEELE, 1918 4EICH R &S 41, 1919 4K & 1920 4T & / F A3k
ENzbOT, REBRMANOHIEHR S 2SO« S AT TS 5o KRG & ki & Ok ik
Dz, TOMEMHMNIZHK 0.05ha OfE#ET o P C el 7o

PI1~PIV, PCOKZT vy FMNDILAICDNTIE, BEEMEERE Gl 2m o) 2 AH4A
Ufzo MBS, ME R a8 H0BMERE MO TRD o 2L, #HEXNDA X = +OMHHL, <D
BHEERDY #RO & D ERNTRB 72,

VAL EDATERR T D 72DIC, PI1~PIVORRERS 7y MICOW T AL EDNLKEER L
720 PMLERNTIZUCDBEH 25tk Lo

D # R %

UHid 1 C DRMZ, HBRICIENS X DI, ARE LT iU A 5, 1 dsh & THETR
T@M%,ﬁK&&D@&@Aé,&Fﬁﬁfﬁ%b(ﬁﬁafwéltﬁﬁ@qk@T,:M%Hﬁx
T 720

3)  WIHEAEAR & TR BEA C BBEAIRIEFINEA T S O, EHIEOERD TR S DMBZ I - oz, #
FERFIH DHEEAST & 1300 5 foo 2 CTHINT L, AARMICHIE 8445 LT TR ZE NI EEA TR
LB S b DAEFHREIEAR, BATBED LM TG 5355 - T L 0%, IREOAHBHED LILE & D&
RTEAE Utco

4)  BERAL @ IR U 72 R 40 ARRUc b e HRIC X 6 & Wbt rc b o Z IR - Uiz

FRERZZP I, PVIK2OT, #Estem Pl hodbo (NEHL) o0 TERfd%, 1.2m
KD & O ORKRANCDNTREINC T 5 9 v o 75 Vi O&HERIEC X 5485 ERAZ 2.5 mX
2.5 m O/PNXKEICKY) - T, T_XTO/NXBEIC DT o 720 BIC, PIVAT V78 /INX 6 {14 42X
DU, RMRUEEMRREYE SRSy Uicth, RN G &R Gk, KD ERBalchir T
BOBODEZRD I, CHL%ES SICUT, THAEAIC DN TEWE UGG INC X O, MAERTZEIC DY
TIEFROESEIL CTAIN S L, PI, PVENZNDO FRBRVEMOB R EZHEE Lic, AR
IZ2WTIE, P ICBNT4.5mXsm D R ARG TN L, PIV OB EERICHE T AR 0,

R DM 215 123h, LABREKICOW TN T Lz P 1, PIVEALZLD AT D
DFEBIAON R Z O, EAREX TN - 2 H T b e / F 4 A8 L, 215120 T
Bl E 2 h 2 kb .



— 8 — WRRBRETIRES 310 2

INOLOWAEDS HP 1, PVOEARE, TEBERE, TAFOMNBRIEREZ 19764101, PI,
PIV DREMFAESE & PV O TBEANDID AR 11 4, PO, PO, PC OEARFHEZE 197746
H, PIL OFERHAEXDIRD P, P OREMFAKE, FILAMENIERERS 10 5, Oy
FAEEE 12 AITiT - oo

vV % 5 #B K

Pl &PIVIZDOWVWTIE, BEEC—RAEEEEZRDIHREZ T TICHE LY, ¢ZTiE, PI, PV
WDONTh, o7 ay FEDLED Y, BMBERTHLEEAVTERYT 5,

%71y P OHSRERES Table 8 IK/RT s LAREXDOP I, PIVIE, ChETORMENS, —#
KODNTOERAKERZERY, BUAALKIGENKRBEEZZ LTS, CORDMBIEIALKHRER
KRB ZNEZNOBRMEFD Skvichs, Table 8 ICRLAZEDICZDERDTDLTH » 720

PIRALKTHBPC &R UM oBREE R Lce PIVIZEELNELHE Ry) DARPI,
PCXO/PNENEAERR LI,

BETA2E, PlizLEile bR (CIFIHESE) © 151, PIVIZE 2 EHICHEY
TAHC LT TICHED Lizas, PCIRE 1 EMICTHEY L, Table 8 IC/RLAHER, 207 vy biC
GEND L/ FOVHETE 0, WHEL DHAEHET 2iCiE, 529, EMAEEERNVS, U
L, SHERENZEZENTOED, 207, EHBEN EOBELET 2t / IOV TOFEBEEIK
KEKABEET L, £nFh, PI1 20.7m, PIV 18.9m, PC 21.7m &7k COEP LS
5&, PVS 15HICHNMT 5,

B DRSO EEEEND» S, VEMBLEEICL-> TRk Ry 3, &7y +&H0.89 2IET,
TR LB BRI E VA B,

BEERS % Fig. 2 WRT . PCRERSFIEND, PIERPCIDPLPHMOEMAEL, EHED
NEVIEHIE— FEEED, PP LBOSKERL TS, PVIEP I XD E 5 L ZMCREWSHZE

/ b /S EETRE .
Regenerated Chamaec yparss obtusa t'reeS

b/ X & L
Seedtrees of Chamaecyparis obtusa
Pem Podocarpus macra,oﬁjv//:;

Pd Pipus densiflora

4 TS Tsuga sieboldi
S At Abres filma
S
@
(&]
I
o Pl
Jiwssussssassesal Jinnna
.
10+ P
0 IH AL 4
0 56 64 72 80 (cm)

D.B. H.
Fig.2 ® & &%
Distribution of D. B. H. in each plot.



Table 8.

ZIN i)

JoAfs
hit

1k

General description of the plots studied

Wha Hizh ViPer ha

| - ¥ Mean
i R e T
#oE | wow wgEer b woowow BEBRDOH R G
: | asal | tem . ensity
Height ‘ D.B.H. arca | volume | Density | stumpsjf dead tjées,,*, Ry
i | | % New | . Old |
B - - - (m) | (cm) (m2) | (m?) (No.) (Noy | ”-?‘(NO.) ‘No)
A 1 2N Artificial forest
‘ s F o e ‘ 521, 7% o f
; PC Chamaecyparis obtusa 20.5 24.9 | Sl.4 514, 0%* 1,01 | 0.89
X EN N Natural forest
B! 1 - y, — - - 7 \ \ I
il o - T S ! = * | |
.o I b/ TR ) _ -, 533.2% |, . e - =
*/;" w S | PI Regenerated Chamaecyparis obtusa ! 19.7 4 244 .4 520 74K 1125 975 | 1,175 975 0.89
Nga TN v i . - ‘
& ! 2 4 7.
mEg | Pinus densiflora | 24.8 5.2 5.8 57.0 2
S é I B e |
~9a | - E ey : 7 *
k@8 | I o/ T A ) . . 471,8% | A f 5 5 -
=0 8 PIV Regenerated Chamaecyparis obtusa 16.8 16.8 51.0 474, 6%k Z 000 1,100 2,200 5, 567 0.94
| I
Lo o7 | , o o |
Seed trees of Chamaecyparis obtusa 0.7 46.4 76.8 756.6 | 387
ST ao |10 : 59, 6% ;
"g Pl Regenerated Chamaecyparis obtusa 1.0 } 10.8 7.4 59.6 *i 619 o2 465 2,400
L& v ik . v | - | _
2 Tsuga sieboldii 21.2 } 67.5 ! 17,9 ; 173.5 ; 52
y ; | i \ -
oz v A . J1a %k .
% 2 Seed trees of Chamaecyparis obtusa 20.0 36.5 69.3 L4.2% 550
Lo Lﬁ/j,:m%:[;)} 15 7 s %k I o1~ 1= 7
8 Regenerated Chamaecyparis obtusa to./ 4.2 0.8 [ ‘ 50 25 150 275
'U ‘y 7’7“ | ol 5 25
<3 PIT | 7ca sicholdii 18.0 } 29.6 1.8 15.8 25
Abies frma 22.3 | 59.1 22.4 222.1 75 !
i o i i
| 4 X = #F oo . | |
Podocarpus macrophyllus 13.7 ‘ 24.8 1.2 ; 7.6 1 25
¥ b/ F ATHEAME £ XL 072834, By volume table for artificial forest of Chamaecyparis obtusa.
o b/ KRR E X 019745, By volume table for natural forest of Chamaecyparis obtusa.
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RUTze TNRPEESNAFBROZNCEZRLTED, ZORKRELT, ThTho7 vy HTBY
BRRERDOAD FOBNMEZ HNE,

FARBER ORI, PIEPI THEDENSKS LN (Table 8), b / F O FEHEIE
FELVD, SFPHERRPI ORI BREL, YAEEBNPIILD{ENICSp40 5T ha Hc b O
BATOHELRE . HIBOTIAEE EMERIPLLD P OB 20D {ENERR LI (Table
o ZOFRELT, 9, £, VAREZEL LADEEDENNEL SNL, T8bE, bk
AOWEBEHEIMT 0y &% Uk 5 7o8, IRMEZ P I 439 A/ha o L, PIT 675 A/ha &K
ETEORD - 7o RIT, M7 0y FOVHEHDENIEZ ONDo TabH, PIEIALED 5 REM
FicHicy, HEEERMICHEEN, Wi oD AGRICEIN TV AOIKK L, PINIHEICBHD R
IO REICAE L, I LARERFK, BICRERGEET 6 BReE2 T, WirSOAEEBZ LY
(Fig. Do Zh 5 D&EWVIE, 1918 F OB ERM S SO YY» & MM Z DL 5L Tk D
T, 2N, TNFTOXRHE LT 2 MIRIDIXDIE ) BROVERERL TN EICH DT
% (Table 6, 7)o

W7 ey MCEZELTWS, EEehAnse /s FLAORREEEY, Y, 41 2<+T, LEEIS
NTNEY, NG e/ FLUAOERHO AN AICH T 2RI, AKMTPI 4.9%, PIL 17.2%, W
ERARICPI 17.5%, P 26.6% Tho1zo £/ FKTOMBRIPIDES BMPIMEY £LO2s, &3
ADGEMHEIZ, P 989.7md%ha, 966.9msha & B PIrcfid 15 - %o PIFI® T, HEEEL EO
J FROMEHTER A OBAMIZH 80m2ha & LTn%, PIOL / FOWFIEEATHI 84. 2 m¥/ha,
PII {3 70.1m2/ha Tk Y, (W& INZ 5 & 2121 102. 1 m2ha, 95.5m2fha Th 7o CNEHDE
PoAHT, FiKE b/ FRMEED EEARE-THCENEEEZB L TNEEND TEMNTES

PO, PO KOWTEZESNAAS L (Fig. 2), PUOHESF/ITI T 16 cm BINOERICTHAT LT
BY, bt/ FEHHT 12~84cm ICh > THH LTS, P OES S P I & A 18 cm LUFICAHH
U, B/ FEIIE 12~72cm Kb hHHE LTV S, Bt BHRlE bttt sss, PI TR
FERBEOATNTGENEE LT 503, PIITRED XD BERZEDIC 0 BICIRIRE - 7o,
WX ED, BahdERSRICUIEERL, HHICHIERRE , BEICOHEIES N DD
BT EBI b b,

VALK - #ERF O

bt/ FOBFBHRIKNAI SN A5G, BB UM IR 7 v £ 41008115 £ W0 H 0910 fih,
LEME A AR T TRESOSGE, Wi SOEBEOEVE S L 0B IEE L RS-
ICHATES 115 LW HVO0PIID ik 59010 13 TR RO S0 - TR, 3 1AEROHM LR
BOHEIICE <, MFBAT QRPN 1 FROMBMOA T XN T 2HADOH 5 2R DT S0 5
HY LR QR O, EHEOLEMAERE L, BOLMEBO S SERMCI 2ENOH 5 £ & 2RE
LTWab,

CORBMTS, EHOMIC, I XTRRRGICKED RO SEL LT Enidiasn, VX
TH MR S A IO SIS LES L TO R CESERIN TS, 2DX ST, EHTMICE
WHE A & o Tl U HERREDS, BI85 B2 A B DL ZT o iR, R LRI Eo LD

=
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TRLR D CTog Xy = o * X x o ol xxit ¥
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—95**.**@—".*}3———{—--! _____ :ﬁiﬁ_t'_n‘ k| Q exx o * | Xo & xx XXO *“:@8 X x dx’g(ﬁ*
¥ x %! I © 80 x B%  x wx | : X x X
L ®. 1 * ! ® ® X8 L&y T O __ O U Xk *x_
O*q”( : [ ‘k X 5 ! xxx F*FS ’p,§ TXTTY
e P ety WA sy
X : | ' ® % © QX x:§° X P x*xﬂ-f&_ \
o : o ] x* : ® « Oxx :Ox*xg ix**x : ° Xi
Rl Py :Q """" e 2 R XX o | Ox io W| ¥ 5]
o e : > o s L L KK N Xoe  x 1% Pox g
ke 4 O e ! s | °© w Y i
. o R :Pp PR O; o ,@L
% ex® ! X E N=" Lo
R Y Y A _
> T Fig. 4 PIVOA%ED i EH
N=—— Distribution of trees and others in PIV.
o e A P f ] A FiE Fig. 3 AL
Fig. 3 P I OV AGOALITE Signs are same as Fig. 3.
Distribution of trees and others in P 1.
N SRR D) ok 2CYy / ,, — o
- ;2222;ﬁ;if‘,‘i‘é{\me}zﬁggngaﬁed Chamacesparts Table 9. PI D [2EH, THMTET 5
o :SEHHELINAK Regenerated Chamaecyparis YR O BEE
obtusa below mean D.B.H, Density of regenerated trees and others
* ")Hf“"t/i\ New dead standing tree, in upper half and in below half of PI
X IR Old dead standing tree, .
&+ 4K M Stump, ORI Ti P
@ : HHS DI Stump of seed tree. Upper | Below
half half
- / /
NIRRT O, £, BAALRBUASH, (No./ha) (No./ha)
. TR D) O T A I
1re B o4y A z EIT R LL i
TR, (RIS EDDATHRED &, ZOMSNE Regenerated trees above 450 600
|
XS IEBRE I E 5 TEROPAM S0, Th mean D. B. L. !
D et > 7 > Ay XU‘E@ B 1 850 350
SOMMNCBY B L ACHIER, it 2osnf  Regenerated trees below
,,,, o o
DUFER Ui 155, iz vincss 0 & B ,
DILT 2 M il Utco 188, 07 VXL THD Stumps by thinning L 050 900
D VT 2T E DM siTalD (DI oA s oK .
wy M TH LR EDHER Morsiral? DI New dead standing trees ‘ 2,800 750
=R BE A -
I -7 i) A . =
L I RiC & 5 720 Old dead standing trees 1,500 450
EABMERD P 1 &EPIVOVLAYS O ALFEINA -
Fig. 3, 4 1T/R9,
Bi» W5 ki, PITHE, b/ +EHHOMEVASHRREZ 21T 7 V4200 1ERLTH

%o anm}m%majbféé L, ZOT ey FORME RREE T, BRI E LR L
FDNAR CEERLEAD), PTOwA CEERITA) OBENRIS - TOAILEL OB NS 5 b

2T, VHLLEA, DITRA, BIMREL WRER, HiEAEREIC O T, 2R, FRIEEnEN
DEEEARY Table 9 10739, HHA OB 24 1, 300 AYha 1) URAE 950 AK/ha 2075 <,
PP EAITDNT A B & R 450 Ajha 12 LR 600 A/ha E5iTd - oo HHEALL [EDIZ
5 PRREINEDDKRITI L, MTEAIZ 2B 4, 300 A/ha 1% UTFEB 1, 200 Atha & A X 785808
Hotie Tz, AR, RIS SERITEASREIEAD 2/3 & [ 1H T THER, EE, MIEADE
atld,  [2BI86,650 A/ha, TR S,050 Atha, S moy bAKITiGIT A & 4,850 Kfha TH 7z B
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W OW|METIZ, 1938 EFFOILREEZ 9,180 A/ha Th - 7225, AEOFHRK T 0 v b LEMOFET
2y b ERA-TEN 2 EEEFEOREIZTEV, ULkL, PITEAEE S 5NT MRKE—2L
AKBEEETIRICGRESNTED, B4 2 X5 ICPIVOERE, MR, MEAOARETSOH
TROEFE L FZFE LN EREPLGAT, P1OINoORAEEZESOMERI V2D RSLT
WEENSTENERbI S, COXSICHEFM, HRE, RO ATHTRE 112 Bk O B R »3 B
DHFHEFRF L DIZBHPITENEBE LT, 4FTRNCEENLS, RO EBHEESN S, T0bb, &b
D& D78 D LIENTIT BT A ATMROMRICEE L, P I &bk - HEksein, £
OREST TICEI LT LE - &, TOMR, HREAICE 239D DMk S Wil FizEA
DOEDLZEEMBENC &, B BRBALHIGED FRRICHICHE  fTbh oo, MERD TEEICD
BN ERETHA

SEAEEL EOEHM A TRIBIC L 00, T, FRICEMR S RUE U ks Ll EOE BT O [
WL RO SRR E S, FNEN20.3m, 20.5m &Fk Ui AIRR T, MIEZEDEEZL vﬂhé»
e, MROEHFHOBEDOENZRIE LD EEDN S,

B ey M BT IADHEEADEE RS, Fig. 4 2obh b X 3ic, BEHFEET v 4
LN ERL, MMERRERHREDAERLID, INSEHOERBERURTOEGMOSMIT T v & 4
SEE A SN, BRIBBERNESHEERLTOE 00D, ay FAIChD A5, ALKOE
WL EA O RIMRAR BB L 1, 600 A/ha, EFxE4302 600 A/ha & A LHICEOEIT BfEsR Thhic 2 &
ERLTOA. 7 ay PO, MR, MIEARDASHT 10,867 A/ha TH -1 Thid, B
DFE L7z 10,342 Afha &0 D BTN, Tz, HEADSEIZ 5,567 A/ha, Pk ARIT 2, 2004

ETHAARDEEDE I @ N EM DS, PIERERD, SHETONMEREACIE, BEAEA

Fnb-TE59, 2O7 vy MRIFRELRKEREICE - cbD b5
Fig. 4 X0, PIVICIZILTED SEHICH T T, 3AOHILAHEMSHEIITE 205, CNRHMFLAIZT
ERRLTH 5 & XD ARICIE % (Fig. 5)o COREAR OFLHOMEEIZH 5. 4mTH - oo § TR
N X DI, ZOT ey M L8 m B XTI mIBEOHIR XA, £ CICHRREASEICER LK
LI ncns ey, Fig 5 RSN

AN RSEAHEIL € IR & AT T 5 LD 2 B

. *gx:xx{ :L&xifa %o 1938 RO ARKE & SEDEHH, M
3 - . :; RIR, RIEADAFHEITTE LT Eh D,
f“fvrﬁfg ““““ B A BUED C b DAFHHIL FEHRI OB 20 £
f* L ;x%x }ing} PIVEDOAEEICH N T 250 THY, Y
TR S O I I b8 2 I SO U7 ik L e 3K
ST e T WHiB -1 EEDN B 2 LT, ZORMESY
RO T N e KEORFEAM L, RERAOR
| A S s B U ROERR OIS Y S a LTS

N om D, ZOBROMERSE T v & LICFE L & Bb

Fig. 5 PIVOHILADHHERN ; . . ; .
%, Fig. > O IR E & O 4
Distribution of old dead standing Moo Fig. 4 & b2 M & T WA
trees in PIV. LL, ENFNOBRIICBT 2BHHOKREI %
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Fig. 7 PIIOIMAREDNENY

Distribution of trees and others in P IIL

5L Fig. 6 LFHEL
Signs are same as Fig. 6.

Fig. 6 P I DI AKRZEDOMEN
Distribution of trees and others in P II
®©: v/ FEHMEEERL A

Seed tree of Chamaecyparis obtusa above BB &, IR XSO FELITARD Fb 5 H#i
o FRIDEANCBY B IR D FFR0. 851, A
rSnt-)ee;int]r)e.eE:)If’I.’C‘Iftanmecyparis obtusa below C Rk O HOEEESY, & 5 WO IETERAME DT
o513 Fig. 3 KL HDHECOBEMIZEOFELIGY, I, ALK

Other signs are same as Fig. 3.

RO T IR S80S T B e kD

MR ZIRUIce TNEDT EN S, HIREIPAITAD M4 LD m o EEERESFEO TR &, AL
M B EOFTILEEIRESE RN TO RO TRE - MRS SRR E LT
RMENHETE bo

PIVOILMID A LRI G 12D T, FlEAMSIZEAEA LN, Lin L, & ZIZHIRB RS
AONADT, FMHRKEL 2 EFTOBEFMANMMEDO TR EL -7, PIHBRPVIEEBNTS, IHO
NLHDER « FHEDKEE, MIFICPIVICSTFBA - RERLTVWEDTEA I o

IABEFXO PI - PIL OVAEQOMEKE Fig. 6, 7 1CRT

POTH, b/ #RHRBEGICEZOML, EORPHCHER DM LT 5o REBITIEWITD ST
BHIME LTS W, Table 8 IC/R LA X HICRITEARDIE D RFMILAL DT A 0ic 2, BROIFHIC
FEFEDHEA IS T EAIR LTI Do b/ FIER, HURER, MZEADAENT 3,536 A/ha T - oo

PITHE / FRBHEILRNERAAZ LTBD, Z0%0Wgice, Y, 4 XTF0a 0T
%o W OWEL 50 Afha RS TRV . HFEAREIREEAL D ERERDIEZS RE0ds, [ LK
BHEXDOPL &L 55 L, MIARDGEIPIOMN15% 475, Htkid 47 0y Frh&bDaE0
Ste TNBEEH, MR, FEFEADGEHZ 500 Atha TH -~ 70 THUZ 1938 FEIFOHRE L D LS
GOEELNZ DY, 25, HBCOFMERICE OHEFRBEEL, ZONBIBEHLTLE
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FLEREBDTHDS o
VI FFiogReGolED

FAMBERICET 2EHBOREICOWTIE, T TICEE LW,

EARBEERp BN RO S 5, A BRI 16.9m, FEHNC

Rb-THELTO AlEOES

19.9m, D.B.H. 24.5cm, B R@#&11.7m, FE#i(k LAk S 11.6m, D.B.H. 16.3cm, C 3kE
10.8m, F#hb U7l 12.2m, D.B.H. 10.4cm, D i35 7.1m, D.B.H. 5.8cm TH - 7co
13 A 1394F, B 1284F, C564F, DBSSIETH » 1o K KIZ A AL S EHM AL L TETH - 25,

R A, Basp, C D sHETEH -7

Y THE LeP I &PV 2N ZNORMAO T EMERE &,

AEIs &% Fig. 8 ITRT,

ABIORKR A, B, C, D Dl

R C, D ORI, BEOWEE ZURT Ta iz, ERBREXELS S5 E, 4B
HAEBUTE » T b CIRIHE 26 FOED oM HES B U, #9 35 FLIRDIREBBEICED

5> TWDe TO3BEDEITHAE UM BFREL, TR THERERZRE T TH-OBEEIN

(m)
20+a.
1 No,
i \\g\x
i \0
N
.\\
LN
b N
H d\\.\ \
1\
PV \,\P\LQ
RN \® N
— = Ve
e
B0 T Ny
T \‘ ® o
- Y
\
X

Year
Fig. 8 # & &k £
Height growth.

A and B are suppressed seed trees and C and
D are suppressed regenerated trees.
— Rk OfERE
Height growth of sample tree,
------ L EENCAR - R O E LR
Height growth of powerful lateral branch,
- AR oME
Position of the lowest live branch,
---:PI, PNVOFEHRRE
Mean height growth of regenerated Chamaecyparis
obtusa trees in PI and P11V,
o o IRFEFK 1 EHOMERE
Height growth of 1st site class stand on yield in
Tosa district,
o o URER 2 S ORIRIRE
Height growth of 2nd site class stand.

foo MIEMORSB L, ZORMIKDZ
ST X VKL, @i, Al
ZEELREREIAEETH D, D
5 T ASs R RIC FE L 7c DI

E#os Ehid o HIES NADIT
L, HBEMED» b0RELDE
(ZTEIIDTHAH o D Ik
27 FD Eip S B HESHII LY
THAEICE - T D, BLDOHRER
BHDTEN. DIRPI L ER
BARThHD, CBPUNGELDD
ThoHH, MELLEREOWEEZ
Fid Lo e BRI U T -
foo THIE, BEWSTHELATT -
WIOHEHBTH D, CDTEP L, I
ABEEXICET 2 KB DOMFEADFR
U2 DETH A D LHEE
%o BTEIETZ & b TR AR
WTEL, BRkb BN E, #E

RKOBFMERLTOD
A, BEEEI TH 505, &lC
PMAICB N THEI N TO2ALAR
Bo BIMEIREL, &EED
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AEFRMAEB DTN T EBbN b, E65h, T LAUEEFES ST, BT A
DBAIRT - DD TEWITE - TR - HBER LT e T 5 OHIELD AT 1918 4 DR R %
ELIFITH O, TOXD AR DOIEISRNELEZ T R TH 5 LT 51251, MBHEESRO I
ARBEIEXKIZT TIC, DR DEBEMAIZEE L TN cEEZ b, Lip L, WEEDWERTHZITHD
b B, BIFEERPTRIEME N S TR T E MO FARETAR SIS M4 Th - /2 (Table 2)
CEERTEDTH S, DT LI, RBMBEICEL, WKRNERSRE LT eiiElhic U Tidk
2 EOFRINZ S5NT, HHOERERMS EZBRIT 2R EDEEMTONIT EERLTNE LEZ S
N5o

BOMOARB EIRDZNTNOT vy MBS 5 IRERE, BEOMLO++DIREZZNENP T
5.4%, PIV18.3%, PC5.2%, +L¥lancbDETaDIEZNENP 1 43.2%, PIV50.2%,
PC34.5% T, PIV, PI, PC DIRCDIEh » 70 Bh DH NI ARDFE/E L VOERTZN
ZFNPI120.1me«22.1cm, PIV16.6m-+16.0cm, PC 20.1m«25.0cm T, Table § iL;RLA%&
KODORIARDVEBEE R EENZLL, LRDKES LdiD & OIS BEREA SN0 - T,
MDD BIAD, NLHREDKBERICE L, HIKPIVIZED - 70 2 &3, MMGRN e EKITHT 5%

BHHEEOEORMEBbHN S,

i FREOE X

CORBIOTEHEERI B ERI~4m YTICHGL, £0 EEE 5D 2480 B & I3k
XAOTE D, TEEERTREENNET, ChdoBrlBEPEcHE~NE T, 70 AOFGEH
44, HENdDTH 24T, PRDEL - TN, BIHRDET 40 FRITTTHh i &0 5 IR DEE,
TREEES RFICR DO NIERERL TS EEDNS

KXOTEHEEOEMBRINERAFHOHATAS L, eI HENP 1 T40%, PV T76%, PII T
BB EENENEDEL Bip ot ICRYHE, Y+, BV ENRSH 5,

MR, BEE2ERLALOR, PIleyh+, v5Ya, PVNesad, v7vVa, £IY/4
V&, P HA+TH 7o FXES, BEESMEERLLOOREL, MLUTHTH-72ds, Th
BHEOERLEDOHDEEZ SND, 7P, PVT2OEEEER LD, ChidBamics
PLUTIMEI LSO ENIIETH D, FAHEOMEDHMOUNHE EICEMEDEEDY 7Y
BAHRLTHEDT, 7oy PRTHNEMENR ML, HUMEOBINTHEINS,

MRRHIAE & TRAED A5 D M EMEEARIE ha H7ch2hEn P 1 2.7t, PIV4.0t, PIL 9.6t T

z (Table 10)o HH 5L, 28 FrEe / + A THOTEAICDWOT, Ble M4-387T 7.9t, Bb &
LT L6t EVS ARG, RSP, 4844e s FATKT 2.1, 8.3, 9.1t &0 fliE ETH
Bo DABEXOPIIE, chSDHEDFENY, FAREXOP I, PV, ZhoOFHHRHLY
IR,

WS T LeP 1, PVO EARO L 2 F O FIEEAR, ¥R, EMHERENFNCHT 2 TE
MEEOH AR, PI, PIVahEh, H HSEEER1.1%, 1.8%, ERII6.7%, 8.6%, LEMmAkE
B3 18.0%, 21.7% &i3h, TREEARICEY 2RMBE O LD 2 HABED - 7o
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Table 10. F J& #i 4 © # & & B & =
Description of undergrowth and total under layer vegetation’s
and aboveground biomass

( —
} $ 2] Mean ha 720 Per ha
| o | e o | B e | BETE | g | TR | semes
Plot } Tree type M owm| E ® H % |Branch| * & B ;*f;g%l
; Height | D. B. H. Basa] Density| & Leaf | Total area
| Cem) | AR Moy | TR () PO (ha
O wmemrxE® L T {4”' R
Evergreen broad- 1.9 [ 0.7 [ 0.54 | 8,400
leaf trees‘!# " ‘ ‘
% L |
PI Dec1duous7f<broad— 1.5 0.2 [ 0.02 | 1,500 0. 8% 1.9% 2, 7% 1, 0%
leaf trees [ |
6 E M ! f |
Coniferous trees 2.0 r‘ 0.9 ‘ 0.01 ‘ 80
n% ESi ] A I f&ﬁ i l [ T I N
Evergreen broad- 2.1 0.8 1.04] 16,400
leaf treesﬁ " [ l | t
% I L % | |
PIV | Deciduous broad- ‘ 1.6 0.6, o0.01 | 300 2.9%  1.1% 4.0% 1 3%
leaf trees ! ( ‘ |
g M ;
Coniferous trees ‘ 1.8 ‘ 0.3 J 0.00 | 130 1
T EwEES VTV
PIII | Evergreen broad- ‘ 2.5 1.0 3.34 | 32,900 8. 1% 1.5% 9. 6% 1, 9%
leaf trees ‘ R R R R

* "Fﬁ#éﬁ:&ﬂ]?\mt—t@ #1&, Total biomass of undergrowth and ground vegetation.
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BONTHNECEND, T ISR AL LT - cDiE, - TEOMEDEEFICK 2RE
DD ENE - 127D THHD EBDLNDL . CDXH IR TICEH » 7o ¢ OHIBICE W TR, /ANA
B AT AU PEESE S S7284, A0, B EEEE UTERL EFTEREGZS ¢
&, VTNOEATY, JLIKE L CHF O BIERIC TN, RAEMIEC X O RAREWZEK
TEZCEBHELMICTE 720 NVRICRASN AL IC, EROHMIMEREL LTOMEEE2B LGRS
BOANTORENRZHTE, BAYOMEEDHRLHEH LTS

EAREBRE L BAREMETE, 72 &b EEBRTORVWISTAY 21T BEN S 5. BHBEE
%7 AEFICHITE 150 cm Pl RICE LT EHEE, ZOBRMEINTETHKERT 5T L7RRIn
Jes, TOMINICED 3 FAREGRE L KOMBEE B TENEEZRLTED, Th b SHE O
O EARDBIAIE LR T OFMBAT 2D THA S0 2 UT, ZORRBERSER - MRS
1 XA - 1R D 20 SEBRITITREMS & LTOMIER BT 5ICE -7t 2 DRIBMRTI NI &
BONZPI, O TREINLEASNLIPVNOVTNSG, BHEHIINHERE 1451 60 F/EMSD T
FIMARAEHATE 399. 1m¥ha & g b o TO7ze #HIC, P 1IREET 2O BOALKP CITH 5ok
EARL, HWAKOWES MEBINED -7, —F, PNEHESNI/NERPH#D OH LILROEEHE
WY, RELLBEMALIZVERD sTke £ LT, COBRVRIMENDEHHHREDEICLS
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VDS LY, HRICHESNREEEOBREDENTHAD EFEL LN,
LARERE U2 B id, WO ADEEA IR U, # S OFEWNEEL &4, £ nsDH4fF
PR B EDRNMA NIz Lp L, WHOWRIERICK LT, BRICK 274 F 2ADMENEL

<o MESIANDEFEA Lo s L TMIKZ B LS, MERORINERC S 218 EDIHEMERD S
Nitze BUYEDOMSE, PIL« P& S, H1OLEELEDD, DR FEFRD 72 60 R O KB4 A
Fig LT i O B BRI MRS TR S, £ DIRESH LI ENTH YD, BROEEEBGoNI &30

WG FT, ZHSITRNCRAARZ NG OD, HRLEDII T/ SrEEIRD, FRILEDEIF UL

YIRS N TSI ERHDBO S DRE W0 LIkt - T, fEHIEE 05T L2yl QB ic 2 o—f%
WHEL, FABGIBE21T 570 EOMFEEMUNCH U, WM OXERBI O UHE 13 5 & AIFICE RREAR
DL ST 5 LICkD, IO ROVEEKROERNTRETH>dD L HBbN s

B, CORRERZREL, TORBRBOREEST, [RATHLIHTH L o KRICHES,
WIRFA L, PR THRIITE 2D EEZ ONIHRE DI LIS » i A ] EBE Lichs, S0
WEDRERT, TS ENSEEDLDTH D&MW ST - e KIRUEF ik 4 LTI

A&

X 5 E:2

KAREPHIC X ORI U b 7 2 RARAEMICINZ S 22 W OB I 1130 = D RO EREEE DS, MK
BOWSMTEN, BINCED X D IRERERIZ Uich 2 ALRE IR LoD Eopicd 2 2 EEHNE L

T, ORISR MR EINTE 2 IR IC, 1918 FRIC e AL/ b/ F RAREFBRIIc 0T, %
HEDHEH L L%

KENREICRESNTOLPIADNEER D &, RPN 7 1D ERaR
WIS U, 7, 5960 4F DB D il Rl IRIEE J~ 7z,

Lo BT, M E LTe s FREMARELZZEZ OB LA LAZRER (IK, M) &, A%
Pk LHESRDXID N DB AT 572 T X, 1.8m F X< 3.6 m [FDOMR &% L2 IVR D5l 4 KasiiE

Stze WMBRX AT Lol e/ FDRER T, SUIREFEIMCGR NI, BXESSHD A

T L, RRIC IV X DHME ST 2D - foo HERURDXD #4013 1919 4170 5 1921 41 T & 1925 4
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2. 19761977 AED AT, Wt I K~V KITHY T 40ICP 1 ~PIV 23, HIZIIRD 729,

C DB BT 5 BT & BRIFE D 1SR D ATCHRNIC P C &R 7o,

P 1 OMIRERRANZ P COMEICEVEER L7228, PIVOMER CALHIC L S _EHICE » Tint, L
L, PVICBWTS, @IAROVIMELL O AROFEIHEE EMAB S EM0ET 2 &, 2ERT
/ARSI 1 B DN ICA - 72,

PAGEAXIC BT, &/ SR OO EZY, v/ T O#BEL EARERDE D &
BT, BRMICHE LSS - Tz, PO, P OUEHEIO SEEIL 24 619 4A/ha, 50 Af/ha i€
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TEY, COBEOEVIAMEEOBEDENP IHMEGHEOEN TR LicbDEBbhi, /2, L
ABEXDE / +OMFEAEE PO 816.2mdha, PN 721.4mdha L PUDIFH BREh 728, &
Foy MTBELTHWAMEED MMz 54 P 987.7m3ha, PII 966.9 m3ha & K< P/ fHic
AR

3. LFARBEXRICEBY2EFHMONER, PI1, PVESIEET YL 20T ERL, £ OEMAITHEN
EMATHESEp -t W7 By MEd, BHBR 7 2y FARICAHE LT E D DO ATLKICEN
iz £ <, WEARZATRIGENMINCARE D 50 P 1 TREMEADEREALD S >0 THHD
TEpD, PIBPIZEL I RIGEOATHROERE NI SN, MEDL, HECESNZENTER
borBEbnt. PNTREEADBRENE L, HHEHEARDED 2EEGWBED - oo TN SIFEAPRIK
1R, ENARDAENT 1938 FHFDEE L o720 CNHDZ DS, PIVIRITER S N MR L2ENIZIE
FHRREOZIWEINTELEDEEZ SNk, EHICPIVIKIE, & ULTEHEMEAD S5 3ERD
MPEARB DB T E /s, i, RBRMERELHKROME S NADHERT DO THAD &b,

FABHEROP I CRIBMEIBBHICELHH L, v/ FFHT T ¥ £ 210 LT, BFEAR
ERBEXICEBT 2 L0 D72, HREARDHD 2EERED - 72 HEROE LDV L6, O
Tay MCREBEAEAT BN ONTOE L sk Bhivic. P TRERIZETICHTL, 31,
VA, 4ARTEBZOFMICHH LTV, MFEARDE L, HHEAROED 28 Es&EGD» oo B
B, A, RO GENE 500 4/ha &7 my P LV RIPIDEL 5T TNEDTEND, £
DEFRRMT 2y b XD ERBICHIEL, £0Ib0E5RTTIEHLTLE D THAH LEbN
720

4. BRI OMRICL S &, PARERICEY 2 BHOBMEREZNEROBREL D, WHicky
TEP o, WI0ERLSBROVEEERLR LY, SIOREEREP IR 1S, PIIIL 25O
WERE EIHLOR LD T,

EARBETER TR, ESH P ETFHORRIREL, B 20 EMEERELAERELTOEL
oo BUES NI IR OB FTEDBRILIENEER L s, BEINRBEOZN 0 DERED - 720
Fr, WERTTEICRD - TRHEASTFELLTHELTH 20082 D Sivt,

BICHD DA SN B IAKRIT, ALKRKORREHFHRICEZ L BN, CNBESOZELBEIH L LD
IZZZz ot

5. TEBEAR cva+E XE ULEREERCIDBEINTOR. ZNODRERRE, +12h
P1 2.7t/ha, PIV 4.0t/ha, PII 9.6t/ha Th-7zo N5 BWERD LAD BEEIC &4 5 Hai
PI 1.1%, PV 1L.8% T &7, BEEIK DT AHHEPI 6.7%, PIV 8.6%, MHETRPI
18.0%, PIV 21.7% +[AMLEED D 2 EGDED - 120

CNOERAELTH S &, —BIICH 5 TRAENROEKIZATHICHE LB, & U OBEDH
TH->TW0io Lipl, ALWICEDNREEZZT TE 2L ELNEP I OBRBEIRPCEHELTEZAR
L, RAREMDICBOTHBEURABTERLET C LICKDBRMN L LDELCERNH ST -
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Analysis of Natural Regenerated Chamaecyparis obtusa

Forest in Nishinokawayama National Forest
Shobu Sakurar‘?

Summary

Recently, various studies about natural regeneration of Chamaecypais obiusa forest are
being carryed out, and many reports about early stage of natural regeneration process of
this species have been reported. But very few reports were reported about mature stand of
national regenerated Chamaecyparis obtusa, though such study is very important and necessary.
In this paper, the effect of aid to natural regeneration in early stage and following tending
which were applied to natural regenerated forest is discussed in comparison with same aged
artificial Chamaecyparis obtusa forest.

The natural regenerated Chamaecyparis obtusa forest, in which this study was carried out,
is located in Nishinokawayama National Forest in Kochi prefecture, and experimental stand
was established to obtain the method of natural regeneration tecnique by Aki District Forest
Office in 1918.

Four experimental sections were established in the experimental stand (Fig. 1). In Section
I and Section 1V, all trees were removed (Seed trees removed stand), and in the other two
sections, Section II and Section III, some Chamaecyparis trees were left as seed trees (Seed
trees left stand) (Table 1, Fig. 1). At the beginning of the experiment, Section I, II, and III
had already many or some seedlings, but no seedlings were found in Section IV. So, at Section
IV, ground surface removing lines, 3.6 m wide, were set at every 5.4 m along the contour line
so that ground surface on the lines were removed and surface ramaining parts, 1.8 m wide,
were left intact. The investigations to these sections at beginning of regeneration were car-
ried out from 1918 to 1925 by Aki District Forest Office and those records have been kept there.
The site conditions and changes of seedling density on this experimental stand can be known
by those records.

In 1976, sample plots were set in each of four sections, PI was in Section I, PII was in
Section 1I, PIII was in Section III, and PIV was in Section IV. In order to compare the
results of the natural regenerated stand with thcse of artificial stand, because PI and P1V
were, so to speak, uniform forest and very similar to artificial forest, sample plot named PC
was established in about sixty year old artificial Chomaecyparis forest, which is belonged the
Ist site class of the yield table of Tosa district, near the experimental stand. Diameter breast
high (D.B.H.) and height of all trees in each plot were measured, and seed trees, regenerated
Chamaecvparis trees, coniferous trees except Chamaecyparis, stumps, and new and old dead
standing trees were recorded on a map to analyze their distribution. To know the height
growth of regenerated Chamaecyparis trees, 8 sample trees were taken from each of P1 and
P1IV, 4 suppressed sample trees were taken from Seed trees left stand. And then, height

growth of those trees were obtained by means of stem analysis.
Received November 16, 1979
(1) Shikoku Branch Station
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The results to obtain are as follows;

1. According to the records of Aki District Forest Office, changes of seedlings density and
site conditions, tendings and others ars as follows.

The autumn of 1918, when the experimental stand was established, was a seed year. The
weather of the next year was so fit for germination of seeds of Chamaecyparis that whole ex-
perimental stand could have a plenty of seedlings. Especialy, in Section IV, number of seed-
lings amounted to about 600,000 per hectare in May next year. Weeding and brushcutting
were done elaborately from 1919 to 1925, 1In 1920 and 1921, weeding and brushcutting were
done twice a year, in the summer and in the autumn. Weeds and shrubs had luxuriated vio-
lently in the Section I and ground surface remaining part of Section IV. But at the ground
surface removed part of Section IV, ground surface had been exposed until 1924 and few weeds
were found there, and seedlings of Chamaecyparis were found as high density (Table 3, 4).
Growth of regenerated seedlings of Chamaecyparis showed the best growth in Section I and
the 2nd growth in Section IV. In Seed trees left stand, seed trees suppressed regenerated
seedlings and they did not show good growth.

2. General description of the plots are shown in thable 8. The values of stand structure
of PI show almost same values of PC. But theose of PIV did not show good value to them.
In PIV, however, if mean height of trees which are higher than mean height of whole trees
in PIV, is the height of dominated trees, site quality of PIV is included in the range of the
1st site class of the yield table.

In Seed trees left stand, since regenerated Chamaecyparis trees were suppressed by over-
storey, the values of general description of regenerated Chamaecyparis trees in these plots
show very smaller values than those of Seed trees removed stand. The density of regenerated
trees in PII and PIII are 619 No./ha and 50 No./ha, respectively. The difference of those
density between P II and P III may be the results of the difference of the density of seed trees
and of some limited environmental factor. Whole stem value of Chamaecyparis trees in each
plot of Seed trees left stand are 816.2 m3/ha in PII and 721.4 m?ha in P III, respectively. But
adding to the stem values of the other species in each plot, such as Abies firma, Tsuga sieboldii,
and Podocarpus macrophillus, total stem volumes of those plots become very similar to each
other, i. e. 987.7 m3/ha in PII and 966.9 m3/ha in P III, respectively.

3. The distributions of trees and others are shown in Fig. 3~-7.

In Seed trees removed stand, the distributions of Chamaecyparis trees show somewhat
rondom distributions both in PT and PIV, and this tendency is not altered cven if stumps
are added to them. In PI and PTV, dead standing trees are fewer near artificial forest, and
recent thinning were done to all over the plots. In PI, the number of new dead standing
trees are more than those of old ones. It is considered that those facts show that when the
artificial forest near P 1 had been taken care of, tending were also done sometimes to PI1. On
the other hand, in PIV, the density of dead standing trees is much higher than that of P1I,
and the density of old dead standing trees is higher than that of new ones (Table 8). Total
number of live trees, dead standing trees, and stumps are close to the density of regenerated
trees in 1938 in Section IV (Table 4, 8). Those facts suggest that Section IV including PIV
had been left intact until recent thinning. Three strips of dead standing trees, mainly con-
sisted of old dead standing trees, along contour line can be found in Fig. 4 and Fig. 5. These
strips may show the treatment of ground surface removing in 1918.

In Seed trees left stand, regenerated Chamaecyparis trees are generally suppressed and
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small. In PII, seed trees mainly distribute near ridge and regenerated Chamaecyparis trees
distribute randomly all over the plot. The density of old dead standing trees is higher than
that of new ones and these fact may mean that many of regenerated trees had dead in early
period. Number of stumps are rather few, so it is supposed that tending have done scarcely
to this plot. In PIII, seed trees distribute concentrically and Abies firma, Tsuga sieboldii, and
Podocarpus macrophillus distribute around them. Dead standing trees are very few and the
density of old dead standing trees is higher than that of new ones. The total number of live
regenerated Chamaecyparis trees, dead standing trees, and stumps are 500 No./ha. This number
is much scarcer than those of the other plots. Those facts suggest that many trees had dead
in earlier period than those of the other plots.

4. Height growth of this experimental stand is shown in Fig. 8.

The growth of regenerated trees in Seed trees removed stand were low in early stage of
regeneration than the growth of yield table, but from about 10 years after regeneration, mean
height growth of sample trees had become better, and recently, rate of height growth of P1
and P IV became higher than those of yield table in comparison with the 1st site class and
the 2nd site class, respectively.

In Seed trees left stand, the height growth of suppressed regenerated trees are not good,
and about recent 20 years, they have shown very little growth. Clear length ratio of those
suppressed trees and ratio of height/D. B.H. are very large, but those of suppressad seed trees
are small. Lateral branch which had grown strongly instead of main shoot is found on each
of three suppressed sample trees.

There are more bend figured trees in the natural regenerated plots than in PC, and this
result may be related with degree of tending.

5. Undergrowth are composed mainly of evergreen broadleaf trees and important species
is Eurja japownica. The biomass of undergrowth and groundvegetation are 2.7 t/ha in P1I, 4.0
t/ha in PIV, and 9.6 t/ha in PIII, respectively. The biomass of whole understorey vegetation
are 1.1% of biomass of regenerated Chamaecyparis trees in Pl and 1.8% of in P 1V, respectively.
Ratio of assimilately organ’s biomass to that of overstorey, however, large, i.e. leaf mass is
6.7% in PI and 8.6% in P1IV, leaf area is 18.0% in PI and 21.7% in PV, respectively (Table
10).

Generally speaking, qualities of natural regenerated forest are inferior to those of artificial
forest. But qualities of trees in PI which were well tended are as good as trees in PC. So,
high quality forest can be gotten to apply suitable cultural treatment system to natural re-

generated forest.



