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Studies on Natural Regeneration (II)
The Regeneration of Chamaecyparis obtusa Stands in Owase District.

Tatsuo AKAI
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Table 1. Descriptions of Hinoki stands studied in Owase district (in 1973)

Mean Mean { Number | Basal

Direction Direction

diameter of trees | area per %i%%lina- of stand Altitude
Location Ages | at breast | height per hectare of slope | edge
height hectare
(cm) (m) (m?) (m)
Tateishi 35 21.4 16.0 1,344 49.4 19° NE — 540
Yabunotani o
(flat) 35 16.3 12.5 1,764 39.7 10 NE — 540
Yabunotani L 7 o N
(slope) 35 18.7 14.5 1,785 49.8 27 NNE NNE 540
Yugoya o .
(flat) 41 19.1 14.5 1,050 30.7 0 S 80
Yugoya o
(east stope) 41 20.3 < 14.5 1,192 41.2 28 E N 90
Yugoya . ° —
(west slope) 41 17.8 14.5 1,295 33.4 34 NW 90
Obarano 42 20.8 17.0 1,375 47.6 16° SSE W 250

A EME10~20m? /ha BEDLOHEREINA S50 5,

2. b/ FEFOBMKRE

) BFosEERE

HABLOHEMTICET 28/ +BTOR TR EDEARBICOVTRCIIIETHTOHL
CHANDRTOVRY, M1, 2IRBHAD 4 MO WTIN2EDK) S19TEFE TO 3 4
RMOEhEnOEOM? HLD OB THARLELERER EE)ERLALBOTHS, K TETD
FUEKEROREICHOAZY—F 5 v 7k, AE32cm, BEX50cm OARHEL S » 7T, C
NEROLS LHBICREL, BR1I~2HACELKBERE LA, ¥, BETOERTOREKES
b%%ﬂ@%%ﬁ@ﬁ&%,&5mu$ﬁm$afia5ﬁ,%@&tﬂ&d3ﬂ@i?%??
BE35THLDT, CCTRUDP SBEITOARHES, F%Ltﬁ@EETF?C&KLto

E/FETOBECEHELOENDOERDD, kgf‘mgﬁiikmmwéa\oo LaL—
RREICIT AR L, EOKEEER ,&&2~3¢ctm<5;71%5 EBEEMHIcBHTHH,
2D EBHONBLIIC, IMEFRELASOBEERICENT M 720 1,000 R LITD
ETHMTH -0, 19T4FF T 3,000&%&25&%)5%%0, BIEETH -7 E VA ES T,
OB ERU LS ICENERDET LI TH S, BHICKS L1967TEEIREET, £ ha
O IEREGINACODLHEEL TS0, RERHIFTRARSE D hEnZELED
BFEARBEENLCAH LN, L LUHKAIKE ), +OBBBERBIIL TV EREDRIF
WMEFELEERLT, COMBOBFAERIBELTOLUSLBVWES>TH S,

2) HWICET ZETOBRAIRE
mﬁﬁﬁﬁﬁﬁw&&ﬁ~m%#®%mmzw5%?@%@,a&ayﬁAmﬁmén5;5
T &30, RABEHTIZFA—T SHIBICERDH 3 L2 DEAREIE LS BB I3BA1H 5o
X1 @B/hBHRICET 2/ NRBMAEOBFLBEEHROBGEREEZRLALLDTH S, TOKD



Number of seeds per m?

10004

4090- 3
SEl 5
’\ 28| E
Enls
ER -1
:z§ %g — seed
2 - litter fal
3000 & & o 1972
\ o 1973
U \ % 1974
’\
o
N, %2000
\\ “\ ®
o--="" :{\“\‘ 200 \
VN .
'| AN //' NS .i
N N -
‘.‘. \ \\:. ~~~~~
10‘?0" /O--___o ~%
°\° ‘\‘ 109’
\“ ,” °
b o .
T\o/
0 5 0 5 10 20 (m)
west slope « ridge — east shope

Distance from ridge

Fig. 1 Distributions of seed dispersal
and litter fall in stand at several years
(Yugoya area)

=o
%00, Fg
2 B
EE
- 8
—
o G-
300 .. L
_z\! -
N »*
D "™ -
=y .-
> el
20004 o Pried
[ x
[

0 5 i}
Distance from stand edge toward
inner forest

24 (m)

2-2 Yugoya area—slope stand

50007
«E Eg x.
& B
2 =y
2 5 &
- £
S 40007400 P
_g =
g
z 5 °

0
outer stand+

10 20 {(m)
— inner stand

Fig. 2 Distributions of seed dispersal near
the stand edge at several years.

2-1

Number of seeds per

20004

g
S

—
r-3
(=]
(=3

Yugoya area—flat stand

~.
]
s

weight of fitter fal
permi in g

37

000
(]
y/ \°
0 5 10 2 30 (m)

Distance from stand edge toward inner forest

2-3 Obarano



38

DHMFIT L DERET, JEHEIFT K 10°DW 2V EFO/NBIRD &, B TEIC 30°HTRER L,
RETOHEEHNOMI E & 5,

B2 5 bBE oML S Ic, BT ORASIWThOERE & EREL O BEHEDOH 1L, T
AR ICEESIN - ZEEESRZALERRRBO NS, COREMIFOELH Ikm nEE
BT, BFOBAREOEZ0RBROEBICLIZbDEBbh 5, MENENDHEETA
TREFOBMREBICOENEL LD LBDLNE, LHLENS, BRABDESICZDOREBD
R0 FE, RIZOWRED, BFOHRGROLSVEFNEOFNES, BEMAECEHMEOS 11
SEHFLTVE, ZDZEDSHIBULOBFURBEGINIEEE, BFRLD SO UARF
BOKUENEFICKESEBET I DL AbN,

3) MRMEICET 3BT O BMIRE

—RRICHBMAERROEA K E <, BFOBAGRESHEOLHBDOHMICL >THAHNHE
25 LELNZDT, HIDOEUSHEOE/NEFHM, FOHILHRD B/ NEEF AL LOH
HBO/NETFO 3HRMCOWT IERBEEL 220, FOBREN20E5TH-7 B, Th
FNOY—F 7y TRHBICEAICKRL 22 &5 SERBTHRASEICE~, B/NEEHHRD S
EHEN S 8m R - A~ RE L 70 o

BEFORERBRI -RICHKARIDHBROFBENENODONTV S, IhLHLANED
i, Bd2VEREFAICHEE & DE/NEEHIM (K2—1) ©/NEE (M2—3) OWSDOEFH#
ﬁﬁi HRLDO UABEIRREERNICA - R RICE D, EAMRARINETHESNR
&&ﬁﬁ,£b<¢a<méocm;om@muﬁﬁmwﬁéntﬁﬁﬁﬁwgmmﬁﬁﬁc%
LhNTWH 3,

~ﬁ,kmm%ﬁ®%miﬁﬂﬁfu,%ﬁﬁﬁmiﬂfzwﬁﬂéw,%W&@gbéﬁﬁ
fEDEABEBEVEHIERSH S, LErURLIEHRTHOEOBMERATIE, TTIh~/AkH i
0 2HIK &Rk, BEEREA-AHKANOFSEELRHZ0T, BICKRDOFWLEDT T—
EOEHMERE T LEZERETHS, Licti- THREBMNEICED 2BEFOBMKRET, HANEHE
B, WECRDOHELICK > THENT 52D THS S,

BRMGICBT 2 RBOERIZ, BFCLRITHE &Rk, BRBO LS ICHRRAENEL < BIF
ThHb, LIEDN>TETFOBFHEOED EHARBORE, RIRELZELAEHErLENE
Bbhd, zUTEFEOBETE TRLUEARBORERE, AT, %bmﬁ«r%tmfw
RRFFOREH B EFOEE L BHORETIIRVLVLIE5TH 2,

3. EFORFLEMORESH

KREPFHICE - TETEFOERRDOES, RFOEHP, RFEROMBOEELHRIEER
m%ﬁfééoCnift/#®E¥®%%K%i&?mﬁbkﬁt#ﬁ%ﬁ@m%COWTH
%<b@®ﬁ¢@%50it,%%btﬁﬁmﬁ%bﬁmiéirCowémémamﬁ%%m
HRE BE %%@KE%%Viﬁgmiz;o¢%%m&momtiﬁam%%@ﬂﬁ@ﬂ
mn&hhf%toL#L%@@%%THCMb@%#@MﬁK@@LTw%%Amzwmf,
e DEE, FERKHLTERBT LI EOHTRHETH 2,

oI E, REREDOAEH—LUHRKICEOTEFORE, HUPRFORE, H50ERF
HEOEHOBARELXEFRET I LAEBLRETH -, 22T~ bRy P ERNT
BEXEa Vo - L, BPOREDOEELAFEICEXIZT RS, @Kk, BtsLodmn
BEBICOVTRAT 248 L 010, BT ORBOBE, HEICOOTRAMER Sk > THTEHE



39

FEoBBEELIHBT EIC LT,

FERUAE-PRy MIAE8em T, ELithaROEL (ABL) #HVAd0REL L
HEHE (AB 28172 220468, Kiickt (BRL) ZHAVA30RRELUALEEL
U, 8T IMDOBERHEEIE-7 BHZI0TAEKIRE L - BRERER20% D HA L EERR
WEDOSDT, 188570 I00KNT2ESDO0, ELEKI7564 4 A28R, ThEhOMMICS »
LA, ZTZLTUEREDHN . TBEATESE-L30E, £<HELLVHEEEEED,
SHEEOHELE L,

ZERAOB BORMO 145740 OFHREAREIR DL Tho7co M SHEHLLS
I, BB LAVEFELBETHBELALLOE, BELLVLOIOEL S BML S REL, $/
%%ﬁ@$ﬂﬁ,%%ﬁ@@ﬂ%&é%ﬁ&b%ﬁﬁﬁ@%éﬁm%bmczm

WELUE» > HBESORBOREREBOERZ, 7T c%&fbbf XS, Wiglicksidhasd
LbanizEoRLiIck AF-FENERTH 3108, %c%ﬁc%ﬁaﬁﬁ%qukﬁmmqtm
BOD DG RBBLEICHRN DS B, CORBEER I, RICRULAEBRED LS 12
%ﬁ&@TEEE@ﬁ%Q&%KioT,mﬁwﬁﬁééﬁéﬁécéw%igﬂéﬁ,wﬁm
BENT X EARBICE > THBSMIEL LT 4 S, LAn-TTFEREED 3y bo—uh
BELMBELLAD, SLICEEOASRD (THEE, XHEZ) 270 - THERNHEOETEZD
3 FTBLBEALNhS, ERRERFTRTERERES BWHEHICEELTVWS LT A
KONV SOBHAEL TS5, 20T T4 - A2 RRERO RIS EE B O R4
NELLE

M3noBHONBLSICHBLABATS, MRORERBEIHZOHA LD & BEOEDL
b2y, TNRFELUTBARBICEEINZLEEECKARBEORBNICE T RAEREDE
ThHaEBbhi, THULLERBROHRADORy P hOBBFIZLAEFENRBAL TNEDIC,
HMRDLDRERAPEoFETHoAD, PodbFHULERDLLDEEH - THUEDRIFEHN
BNBEITH-to ZUTRFRLEBOEBLONE L, ZOMICWAVALEE. S,
ERNICHEBORENBLBELITH-7
Ei@ﬁbmiéﬁﬁ@%%%%wm%iD%Ema@@uﬁm@awo%%K%ﬁbt%%
HEOMERISEEEST A L, TLE2OREFGKS, BE, XELOEEDIZH L BELE

None cover

Cover with dying under growth

N

Humus covering

A layer soil covering
[ B layer soil covering
@l Insect damage

—
o
J

—
(=3
T

Number of seedlings per a pot

on
T

zﬁ

Inner stand Stand edge -Open Stand edge Inner stand
' Flat stand Slope stand

Fig. 3 Number of current year seedlings after 40 days artificially seeded
in peat—pot



40

Kﬁﬁ%%m%généfg%%éoLtﬁafﬁﬂwﬂﬁbtﬁvFK$Bn5$5w,%%
FIEREHO DLV HREERNASDOOFBRARBIZLVZTTH 2205, HROPHEATEGL
ARHCHBEHEYET EBL L2 b0 FRRAERKIIE L,

ZDLESHBHAEHADELICEL BREREORZNCOWTRBEET LS b o, B
Wick 2 2 HEMOBEROKETE, WHWAWHERICK 4K, HREEERIEESBVX
S Chotco FNLHDBOLULARIWCARLALIIL, RE (—BEERFEZrANLEN) I
K BFEDWHKY, BRERBOKB, 5L VBRITI0ZHIKR DA SN, BRHRNICET 2 XAA
BEBOREDCREL S, TORMBELIREBICE > THHEIZW SPRBELTHEH0T,
DULAETNMMEROENBROETHA Do LEN-TREHIOE  $HKICBNTEEOX
REFHFEELSIFAT IR EREAERZ N LFELNL DL -7

FERIOBRIT 2 MMICERES LRI Mk 3RE & MRELI754 4 H28HICHTE L7z,
RIEFEELES, BEBROBETORFLID>TOBREDSDNE N -1DT, T TIRE
PREBICOVTRAFLTAHL S, AVEETFERY VRBER—T, 1 x0,5mdD 7 2 ic5, 000k
EoBx L, 2LTHN YA BEOTBEATHE LADD EEEREZROBO A bDEHE
EL, 2HOKEVEL TR -7

BEBOBEOBRE, - & bRFIAKDOECDORFEE DO T OFHMOERZEX T, m? iz
DABEATCTH 7o BEELTOWRVLOTEy rRRICHBT 2 E2ORFREIFLLE . &
#ﬁ%@ﬁﬁmi%%@ﬁ&@tié%i@%b@fﬁw@ HERICLAWBOZTEE L4
%Té%Amzwijféaab#b%ﬁ@ﬂ®§PCi6%;%bbfﬁﬁf,%~m°®ﬁ
M TEEHABDI/I0BE LOREL TR, Zhid, BELAETSFHEBTRERICLS
HhEFLBH-Th, BEASBELTVADIC, EAMTREEEFSLLL, BT Lrd
DWEDL Tl Bbh 3,

Pllo&sic, BRHMADL D BEWEHBTRHFBERE TR KIcL3EFOBE, &
T, BOEEREICLAREOMOBLEEOEED S, BTOEKL OHEORE, &5
ETORET, I TURREHFEILBDIF LT ONT B DEEL NS,

4. FERORE, RUOEE

1) #MORRE

RFEBRBOLOLFED L/ FHERBNT, %@Eﬁcxﬁmﬁﬁwwﬁm HRRERRIBICT L
Tﬁmﬁmgb<ﬁ<,%KE&T@%&*M%w@mmﬁéoL@b&@@ﬂ%ﬂbtzﬁé
utmﬁﬁi,Kﬁ%m%PCﬂiéﬁﬁﬁtwaajé<mb,%&mﬁwéﬁ%#mié
BEZSANED - ICHMBET 2 LBIEVWESITH S,

N4ZEEMFICE O TEREFORE S B/ 19724 8 B ¥EERI L T/, #0#
D2EMCENKTHEEED, COREIDBONBFELL D, UEOHEBMEONHICK > TR
L22dDTH3, AFITZ 2 X 2mOBBERET 2 1Ic BOTITE - 7205, %ﬂﬁ%m%ﬁét/$
MR D BRI AR P RE A, i%,%aéﬁﬁﬁﬁzowfuifmﬁ&bto

EWERE DR EA LY cm DTO/NS OBEBSHEL TS, Chi3HBTRICARL
RFOHEMOTBEAICE ST, FARATRTEBELEDEEIC L > TENELL EZEFLN,

K DINS OHER s CE%T%%@&mhhto

T TICEH ibtivc BEHFEOE ) +HNEOALALREIRD 70 HEiii 5 <, MR
BETbo L bBWBATHIHBLL, FHMICRSBRIRTHZ2DOT, TEEAEN—BICHEEL



4

4r Tateishi Yabunolani (slope stand)
—10m from stand edge

M B

" 051015 05101520

. . M 1973 "
gr Yabunotani fiat stand) 197 4> dead seedlings
6 [ 1972 living seedlings
ab "Yabunotani (slope stand) )

—stand edge

i F‘_ﬁ—r—l—ﬁ—f—\
ol —

0 51015 0 5 10152025 30 354045 5055

16: %

[/ Yugoya (slope stand)

N

E
g
512 —stand edge 2r  Yugoya (flat stand) —5m from stand edge
£
Q
| - I - |
310 0" 5101520 25 30
[
s 8
3
E o 6 .
=z Yugoya (fiat stand) —stand edge
4r A ,
2r 2
ol

0 A
0 5 1015 20 26 30 35 5 10 15 20 25 30 35 40 45 50 55 60 65 70 {cm)
Hexght of seedlings

Fig. 4 Height distribution of seedlings established at 1972 and process
of dead seedlings for the next 2 years

PF, FORE, HERIZFLIELS, LRDLHIC] ~3FELED/NE WOHEEBO ST RN
D2 LWVWESTHh B,

2) HMMoORA, RUIBOE(L

BIRD & S ICHFED 2 ~ 3FELDF ORI BT L 03008, FhTHARELSRIEIC
MATHEEEZIEDHDRLLBY, ULttt THiEMICED 3£ DED RIS SESH
BOEERE 2EALLOMBOMEEDICET 2K EDEICK - THEE L DML 220
BOULAkh&T B L5,

197246 8 HDr 519748 A TCORRBEMICEDT 3R EOHBORLE, RUBRRS5DLS T
Hote Uk, BEOEFICEL, %ﬁ%ﬁti%ﬁﬁﬂ%@ﬂ@@émﬁmﬁmmﬁwﬁﬁ@
R, RUBBENZLETT C$ibt&kbr%5®rccri&b%ﬁ&vc&m?éo
BTHR»OHOHLELDIC, 19BERICKELERBORE, RIS -G, BOS, /D
FEFOERSTIE, 1974FERED 2 FEL EORIBEMBANIT2ELEELDZLIENLTVS
2%, RRHCYEERB DU - L B/NERROERD (BB EE I A LKA, EEH, Bk
T, WTFRGHLLICED LTS,

WA DL S BHBOBSIABDOERIT, fIBO & 5 I UFELRBORER (RA) L YER
DT ) DMK -TaE 25D TH A5, I2FEKIKCHELABTORGERIT, B



42

30r  Yabunotani fiat stand
28f
261
24t

Number of seedlings per m'

Yugoya slope stand Y

with ridge ?

?

10 5 0 5
west slope <« rdge  — east slope

Distance from ridge

Fig. 5 Changes of number of seedlings survival
at each year. 5-1

1 m)

%mﬁfuﬁlﬁifmﬂgbk¢ﬁwxﬂ
H7-500~1, 000N T, ERF LB HE
DEFEL, R4 ICRULIZE S IC19734
19T IC T TD 2 EEL L OO
ERHZTNRERZBLBENETA LRIV OT,
BRENELERBOEERHFDEICL - TR
VHBBOEBIEDONTVE L 5 T H
5
ERE/NEMRX O T RREAE MoK
BLTHLLICEL, Z2OTTE -0 BHF
LIzREE SN TV B D% L S fod,
RICE/NBOEMMIT 2 %, v+, ¥
TN, YA, 72A4FT, FAHD
RZy IVNRTHE, YA A7, T
avy, kY au, a3, afg
2O9VE, ¥YTLFHF, R/ F, TIT 5,
Yoy, sowY, EYHE, $hF,
THE, IIXNA, UNAFY, VISF
e, TS5hy, Ao TEBEANRER
FSCHEKL, BRTRUAEAHBOLERETSE
BHRERIEEAERVES ICBDbh,
ZDXD T TRBEENE L BIET 5 it
KBWTRREFEHELLI L7515,
FPTFTBEED IV P 0 — oS SED R
WAHDe Lichi-TREMET—RICITED
NTOBHERETO T bW 3 3FEBRRE,
RREHFOEMBI O LEHFEORME D
HLSREESERNHD, BEEARETH
ZL TV ERREBBORESE, ZOBRE
&E%#B%E,&%&téwf%écéﬁ
MR O FERBATORER L S b - 7
LU, 4~5E0h5T~8FECE
IR DBES N AMMRETO XD, KE, ¥
S EH L, K<AEBUALHMET T

DI-TULE D EICH B, 19744E12H, B/NEHX DMMCTIZ—FICFR D »8f77bh, 30~
6%mK%mﬂf%ﬁ@t/#ﬁﬁ#ﬂﬁ%%%hf%bﬁ%ﬂ(ﬂ@&bﬂfbiqto&F
%f@%%ﬁﬁfﬁwN%ngmﬁ@k&mgm@c BEME TR ~TEETE
USEOHEBULRIZLTOENVOR, REEESLICEVEINAZO TN ICFERSS -

DTH5,

Ut TREMTICED 2 TN BRBOFEHZFOBMEVSEN SR EDDLTHEUTD
B0 MEEL 2RO E VS D S EIRAEFH ZRBICLTVB LI LS. COXNDHB

BHBRAREFHZENE LT TRIEVDTHOLEZ LN ETHIH,

¥ fo S RER O X



43

26(
24F 1972
1973
2 [ 1974
20b 1-year - old seedlings
= 18
gm» :
5 14t Yugoya slope stand i Yugoya flat stanid Yabunotani slope stand
3 2
- 12
10 7
8 Z
z
6 L
At
|
0" %o A T R R 5 10 ™ 0 4
(stand edge) Distance from stand edge
5-2

DHURETRBEAERES ICaY Fe—dhid, BERBATCOARDXKREFHT S 2 AHEE
AERLTHWE EEDbR S,

DEREERICET 2B FOHMEE UEAMBORE, RUBOBRELTALELS, M1 »
CRHOENBLHIC, I9BFEKOREETOBGRITIEOMELD 2~3FEBEHZ, LhL
HIRD & 5 ICHEABBMOL LV EB/NEBR ZRL &, LA, BOR, NEFOWT DM
BNTd, BUARAETEOLND - ED 1973 EF Ic 51 2 YELRBORE, RINS
)y ZOBERFCE LI Dot T, Y= FbF 59 TICEBBERTL - TORNDS,
V71EKORE L LEENICXIET, 1972EEDOSFELOHMIT, M505bhrsL5ic, ELL
AV E N A

LIk LSz, £/ +BFOELOREPBIEOBEERL &, YIFEBEFORERX Z 1T,
AR DO LHE, RNLEDBICLZ2EAGD LOBREMAR, SEFOBTHRARE YEL
HBORE, RYBEOMICRIZEALSHEINNWL S TH2, THLEREIYICET 27
OEFRIEFOBRKBEDOEL IO LAEFHEOREE L cOMAOREERICR BEILS
bDEBLNB, Lidi- THEBNRYIT 2 TOERBIHLH TELET, BFORAGREREF
REELERL, FhMMIcET 2RERDPEFERENS OHLOFER» SHEE LT, —EHk%K
@&ﬁﬁﬁﬁéﬁﬁf@&@é&ﬁmcauﬁﬂfuaifwmﬁmcaf%éo§§&Fﬁﬁ
CRIFHFDEEDORNHERT, BEDL SIOBEOHEFH ##F LB ERILLAZSDTHY,
L7cdi-oTe 3 ORBREFIOVTHEEEICHBT 2L UAFHHMAELD S5 EE
TEIEBLOELTHEERbNS,

5. MM OLERIRRE

D FEEOCELL o
gﬁgﬁﬁmzx2m®ﬂﬁ%§v&wmmzbfwéﬁﬁ®kéémomru,mnﬁg,
19734EFF & T TICRET Lo, 197448 ABAD 2 FEE D LORBOTEFRENENN6 ~



10r a
| & 16f
23 3 |
g gw-
s 6 = |
£ ‘g st
-4 At =
2 § !
g, =4
22{ !
0. " L 1 L
0 ! ! 1 5 0 5 10 20(m)
3
12 4 Piot No. 1234 west slopee— ridge —east slope
Yabunotani flat stand Tateishi Drstance from ridge

Fig. 6 Mean height of seedlings Fig. 7 Mean height of seedlings established on

established on each place in each place from stand ridge in Yugoya slope stand

Tateishi and Yabunotani flat at August 1974

stand at August 1974

8DLITH 7o HERAMIBY 3 EFOEIL, He0BBMOEERDIZN,, R5ICRL
FAEEOTFAERBOMADELICE > THERSNZOT, Thh o bicERREERT
ZOIRBMBETH50, MEHOH2 L L TL2ANTAEDHEEZE DML T LEFTELS,
HABERONA, BOAEHMBLUORBEZRZIAXEB/NEOKRSNOEEHEE X6, 7)
2, ZO2EMBEVEMLTVREVEI Thot, HEEHRENL S BEELENLTHS
tcéﬁ,Wﬁ%é$ﬁ1~2Cmfok§<ﬁofb<@ﬁﬂ6Bﬂtobtﬁ%FC®i5
NEEIRELS £ TBE, BFRACHTHALIERLY, BEMATERAOEF O+ F
TELCLBEILBDNE, 72, ZOL3LEHU SRERO BB RE( LM TREEAD

KEEELOMBEIENLITH S,

D EFIHBRMAEORBOERRREL UT, BOBER, B/NEHX O Pk, EAKE L0/
EFOLFAEROLEHBE LR 8 IR LI, MRAEOREIRZDFAPLHFICE - TELL
Euénuﬁmmﬂﬁﬁmszﬁ%W;b%ﬁﬁﬂiéiﬁﬁmkém ZLTCo&5
%ﬁ%%@?tmﬁ«r;oKHWWEELWMWM$xiaw F/, DL BHEAGEF

om)
60r
50F . ® Yugoya flat stand
* % Yugoya slope stand
40 e © Yabunotani slope stand
‘\ 4 Qbarano

ny
(=]

Mean height of seedlings
w
=)

—
(=)
T

0 510 0 30 (m)
Distance from stand edge
Fig. 8 Mean height of seedlings established on each
place from stand edge toward inner part at August
1974

PRIFHE ERKERTH S48, CORME
OB FICTES D SEHFLTAK
EVHEBBS D, TOTOHKITHE
CTHUVHBIZIZLASEHFTERLL
REET % 5 D THBA LD ARUT LB
PIS, THICK LT REM S TR
DESPTIRNO L EOERT—RICET
ZEBLTH LM NWVIREBICEBDT,
WA EDOREREIZN S 5 b B dh
BEIICHALDZ L,

T, MR EOHR OB EE 4
¥em o 10cm BBEHZ 5L5T, &
HORBEOKRESIOERZTFTETT KRS
I BEMDH 5o



{cm)

500
Yugoya flat stand Yugoya slope stand @ Tateishi Yabunotani slope stand
o stand edge stand edge © Yabunotani flat stand o stand edger
® 5m from stdnd edge / X 5mfrom stand .o.dge
LA ©10m from stand odge
100 o83 : o/ —
b Y-
° e A
= ° :o/ - :% 4
[y .
2l 50 AR o &:o/ .
< %0 .’ K ° o
- ° g o’ 7 R .Oalﬁ 0
< Vo Vel el o ¢y LJ o0,
=2 8§ y s . /<
2 [ 04 @ L P ?g‘ o
2 o%o, 8 % o b
2104 o/, 39
§ 4 ook O o 83 o'o’
5 - gt e
o o/8 % b / .
0"'
"//
1
5 10 5 10 5 10 510 50 100 (m)

Seedlings height at 1972
Fig. 9 Comparisions with seedlings height at 1974 and 1972

2) EEoBEER

HIRO L S ic, Xflht  FHRBOEFICEL LHBEMAETIR, FEERREWHELD TR
CREBHBOERNBAN -TEWVESTH5, HMABBMEIRSVEOREUEEDOTENM
SHCDBEL ARLHFED IS UVESITH -1

X 9 2 s O B2 i c Bt 2197248 8 B L 19744E 8 HBADR—HBOSI D
BEERLAEDDTH b, BLALOHBIICO 2EMICENENAEELTWEDT, ARUAS
XERTABRLY EIICHN TS, 2hEnOFERICET 2 2EMOARRIIHEEHOK X
IOBVICE-THBOF2EONERTLOITHS, 7HUOERUBAERMICENTREIVERD
INEWVH D BEHEMICERENE LT AT, 1972610583 3 1974ED RS TR A F7BITS8
ICEFT5 45° OBUCHER T 23T TH 30, HOL S CEBERICL - TEOROARITENL 3
5 TH 5,

—RICB/NEHR OB, EFRE LCBEOAEAKROMHE (0m) L oTICHENS 5m
HEDO LD BHBAETE, KEVEHOERRIWNSIVEDOIDREWVERNH B, FEiICH/N
B HBITMOmKS L REICERETH 0T, BROFANKERNHE, Kdd
DIRETOEERIELSARE D, ELTCD2EMIC I~ EREFAE LD DDA,
L UNSORERE L CAERULARS VBB O TRBEAICHEINTHE DHBOTVEL, 2L
TLDLHILECATRABDO XS ICHF LOEBIEHFLLVELDD, KEVEBOLEEICH
5> TONIVHERIZRBICHEL TN 3D EBbh b,

—%, RARBOARERR, YTALSCIKEORFHHROFADLSIC, KEbDdbbHED X
IBELD D, 2OHERIDLANIVHODEINBLREVEANED N5, Thidsk
ROREHDSHBOERIZE > THE D L BON ST, BHICHKRO TEBEESEMOERELE X
TR TVBEEITHE, L LEsoRNBEMOEMERITFELNICEE K Z20%R1%ICK S
LI THBDT, FIBROLI BTN ICE>THDEDLBT T, W< DTS ENEFICK
SR 10cm QR IOMBICE>TRER 2D LB 3,



46

B b b K

LIk iS5z, b/ +BEORAERRBICET 2ZHLADORHBOE, ARILIHOET, b
BB ORIBRICED 3 TRELECHER, TXDICXaXbiibhisd, HENW, [EH,
EYNE LOBENLBEERENE, 2ORREFICL -TE OB TAHELREMS TS, 55
BESISEHFLTVARAHBDT, SBUMAICEOTRAEHZHZLLS L4515,
TRFFERPT > RETVDALAL TN L EHENFSEERD 5T i3 M%H, BHEREICL
TR HREHS, CEARIBNTERLS 2hThOBRBIUEL XN EEZRE T~
THADo ZDIHITIIEURE D EERRKAREH O T MR, TERICK3HERRELE TRELD 2
PO NVCE S TEHRICBET L CEHFEEZRBT I LENSHD, A0 L3EIRNIC
ZhiEFREETRNEBbR 3,

L UG ORNBEFICHEOBRBREETHAE0D D, EHOELLEBICEICENLTHDT,
ZHhETHOMCEIN XS UHBORIBBOE LTINS 5. LAt - THLEER
e LTHRRMNT 22201, CnETOBBEITEEHLHTRAREST, 4k, WBELED
REWEL, BENGRABRKORENET L L 5,

5 A X B

1) &9 ERAE, HRERMN 218, 1960

2) IpShE— - RIHFEP v/ FATHRICBY 2BEEREORET (1), KB, 45, 1973

3) pofkEE— - RAEB b FATHIC BT 2BAERREORS (1), HAHSE, 46, 1974

4) FREHEE EEME - BTES: £/ 2 ATHICBT 3 RRFERICST, BAREHERSE, 22, 19711

5) REOBEE: b/ +EHE, 1952

6) RIFHES - BAGE  RAEHFICETIHE(DAREHAFERE SR F AVl BY 2 £/ $BOFEH,
BRI, 39, 1967

7 HHEB  RREFNCHT IR (1) KEDOZWERWICET 3 £/ FOFEF, FAEH, 4, 1972

8) PEFIHAME - RHHEE - FESE - WEEE : v/ +h—c 0L KRFES, 1974

9) FHEES : REHAICED 3 £/ FHOXKREFRERCOVT, BHRE, 85, 1974

10) EB/NZFE=: WKETOEICET 2 ERINHFR, FHEE 4(3), 1943

11) FHAHEB: b/ FHM B 2BTOLER S S BHEERE 24, 1973

12) BAHERED : HILORREFHEN —b / FOFH U ORAEFEN, 1971

13) LPRE: + EREMKEE, 1048

14) /PUDEHE : RAEFORFICET 2 BEERE, ##H, 8 1910

15) SIRERBBILISTESE + BHEHD, 1955

16) Baker, F.S.: Principles of silviculture. 1950

17) B ROk /+ (k%) 1971

18) FIFHE : BBHF £/ +MRORRBBEHICOVT, B, 86, 1975

19) Wwpg, S.A. and Wuite, D.P.: Damping-off as a factor in the natural distribution of pine
species. Phytopath., 29, 1939

20) AMARTERR: WELBESR, BAEE 32, 1949

21) GargrerT, S.D.: Biology of Root-Infecting Fungi. 1956

22) Vaartala, O.: Forest humus quality and light conditions as factors influencing damping-off.
Phytopath., 42, 1952

23) Korerorr, A.: Leaf litter as a killer. J. Forestry, 52, 1954

24) HIARE—  RRFEFIRRBFHORBIEE L Ic AN BBERICOVT, BAKE, 239, 1942



47

Résumé

On the whole, the climate of the Owase district in Mie Prefecture is rainy and the
dominant feature of the terrain is a steep slope. The Owase forestry which consists mostly
of Hinoki (Chamaecyparis obtusa) plantaion is chiefly characterized by the felling of short
rotation and the habitual weeding repeated at intervals of several years. Therefore, the
Hinoki stands of this district tend to gradually decrease in soil productivity, on the other
hand, it seems that the natural regeneration of Hinoki seedlings is not easily accomplished.
However, it was not so difficult to find the survival and establishment seedlings in the
stand where the environment was more suitable for regeneration.

The purpose of this study is to follow the regeneration process from seed dispersal to
the establishment of seedlings. Emphasis on the factors of obstruction for the natural
regeneration in the seven stands (Table 1) which have been investigated for the three
years since August 1972 were discussed in this paper.

Rich or poor crop years of Hinoki seed do not occur at regular intervals. The seed
fall is mostly disseminated at random, but in the stand with a varied topography or near
the forest border an uneven dispersal was found (Fig. 1, 2). However, there was no
correlation found between the number of seeds dispersed and the number of seedlings
established, as long as there is an abundant crop of seeds which is necessary for
satisfactory regeneration so common seed year. Therefore, it apeared that the successful
regeneration of seedlings in Owase district is intensely influenced by conditions for
germination of seed and initial establishment of seedlings after seed dispersal.

As a result of the experiment by seeding in peat-pot and direct seeding on the surface
of forest floor, it was observed that the seeds are splashed out and germinated seedlings
are grubbed up by a big raindrop through a crown "so often. However, adequate existence
of an undergrowth and covering of a litter fall sheltered frequently from the losses of
seeds and seedlings (Fig. 3). Although, infant seedlings are most vulnerable during the
first few weeks after germination, the attack of fungi and insects was not particularly active
during this period. In general, it was observed that the fallen seeds and the germinated
seedlings on the steep slope are washed away by the runoff from the rainfall, and there
is a very dificult for the fixing of seedlings.

Generally, the mortality of the little seedlings under about 10cm high indicated a high
rate (Fig. 4), but the mortality diminished rapidly with an increase in age and size. The
numbers of existing seedlings are determined by an input which is the new seedlings and
an output which is the death of seedlings for one year. It was recognized that the number
of seedlings established where lacking or little growing in undergrowth tends to increase,
on the contrary, where abounding in its to decrease (Fig. 5). In addition, although most
of the seedlings in the stand of Obarano area were cut out by weeding previous thinning
in December 1974, this is one reason why the existence of big seedlings is lacking in the
Hinoki stand of the Owase district.

In general, most seedlings were found near the stand edge, and the number gradually
decreased towards the inner part of the plantation. The mean height of the seedlings
at the stand edge was larger than that of the inner ones, and the difference tended to be
relatively remarked in process of years (Fig. 6, 7, 8). The annual growth rate of the
bigger seedlings established at stand edge was higher by about 50~80% than little ones,
but on the whole the annual growth rate of seedlings in the stand showed about 20% (Fig.
9). Therefore, it is presumed that the seedlings existing beneath a thick undergrowth in
a plantation are obstructed growth due to insufficient sunlight.

Judging from the above regeneration process, excepting a steep slope stand, it seemed
that a successful natural regeneration of Hinoki in Owase district can occur only if the
appropriate space for the establishment and subsequent growth of new seedlings is created
in the crown and ground floor vegetation by thinning and weeding or other means.



