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Investigations on the Regeneration process in
Chamaecyparis obtusa Stands (II)

Kouichi KAMO and Tatsuo AKAI

El /8
= = JRELT TP E R PRI P PPPPTIT ISP PRI 58 1) C/F &
1Z U 3D T ereeceernenmenaniiniiincennneninia 59 2) Speciﬁc leaf area
1 AEHOBIEBEF e 59 3 T/R =
R T 2V I R— 50 4 HBOWIIC & b5 5 ML
D EHBoKEX FED R L reerreerreserrrimaennininiciinnn 70
2) HBELELSEOBE Bl S fReeeorerereereenimsni 73
3 R DI eeeerrrererresseseireeienens 63 - RESUINE weersrssrrrnrnnrsnsnsssnsesmmnrereaneeens 74
5 =]

BRBEFEGHROE / + NTHRAICIE, BIERE L2 ES1C, Bike bHRBIBIS N
EICE-TRAEEE LLEBDNIRABREL  $HMBEHFEH LTV 3, ARERZOLI
HAEFHMZEBMERICE T2 A0 0RBHLBEREE 20, RAHBOAETRE S {5 #s
PEBINEEOMBOAERBBOEICONTEDE LD LD TH S,

FORBREIRDELD TH-70 i

D HEEOKRESEHBL OHRRICAZIKREVELLRDT 3, ELHBELESLOBE,
SHARBBHEHBHER & KB U TARNE LA SN T 308RH Shi, THEHREBNE
EHMRICBE 2RHFHOEBNERBR LD EEZL LN

2) WEMORLMOEELEMMBLEELOHNERBERY SHRHERIIHBHE LD b
AHHICERDE - T EDOBRD S i,

3) k. :HMD Specific leaf area IHBHR L D SHABBTOORELEERL, £
LTz o Specific leaf area & HEBZOME L OMICFT > FRAKEVWHEDHEBERNED
Bt COZELOAEBRESHEDICONTEDBEASEZ D LHEREEI N,

4) WMTHEES M EBEES- ORMERBED OHBHER & MNFEE - Tk T/R Riggn
DIRWH NI - 7o

5) BEHBTREEZDOKRSOBEREXRINADHEBOEELPOLMICRL LTS
b5, chid, 2RBICHD I HGRBEORS MM LA E, IOIKEDEERRNEE
7L EBBERELTVEEEbNI, 2LT, 204EDEL RO BBERTCOEEDR



59

BRUADREELS BAENNRD bR,
T L » K

BHRORBERERT B3 LI - TEREBMBORELEREZREL, BB EIVTECE%E2X
REFEIATNE, LOLEBRRTEICSL > THEBZREAT S TRADOKICEL 120l
BVEAABELL, 2OMOEFHORMEBICILELESALRECY NESELT 3,
%CT%Q@THK&ti%ﬁmﬁ%bfwtméﬁﬁ%igﬁﬁ%:VbD—»bfﬁ&?é
BABZENESTH B,

WIETHUL COXRS BHIERBICHR UARRERIT, BOKRKNTRIMEES WL
BHEOBROBEICL > THHEONIONEETH 5, - TCOBORRFEHEETTIHE
HABBOEREMS BT NELESHBOL, FBENBHINAEBEEN SHERONIZRIEE
ARTHIBRIFLBINE LS50,

ZOYY) —~XTLELDFEO0I b/ +id, —RICHBARREOROEEE VDTS, FE
ZHOE / FHATRETHRENBBE O > LS ICMATHEEL TV S b FHBE XL S0
Uéo%K%@%%btiﬁm,%ﬁﬁ&ﬁ@ﬁ%@g/#kl%ﬁmﬁ,ﬁf@@&&#,%
BUERINACEEI->TREUVESZE LLEEbNE e, FHERSEEKA LN, TDEHLAE S
PHENA LS,

ZCTAEF, COXS UHRNHEROLETRECNEIRSRBINAZCLICE-TERLD
BBOLEBBICEOL ) UEMNED b EAEARENLEA) DREL, HARMEHK
BHCHEL A DEMEHRFHOZEL LS & Lk,

AFRAETIESICH D, BUNLBHEZ DAL VA RBREEEEINT RS s LONHBA
SREICESELRLES B E L biC, BEICEULATMICHIV 0 REEER S
WAERBEFRBOFRICES BB T 20 FABEMFBRERBICRLICH LEEER O FEL
BEELI,

&}l

1. FE#OMI L BEFE

ﬂﬁﬁﬁﬁ@a%%ﬁﬁa%%&FﬁaEﬁ@&At/*AI%WTﬁmatoﬂﬁ%wﬁﬁ
@ﬂﬁﬁ&m&mﬁmfﬁﬁlﬁmékbfééom%,sﬂ)ficnb&immﬁmﬁﬁﬁ
TR - BEORELZHET 5, COFBEMISTEA L, F ATHAT, £IHEGH 10° OER
3L, ERBARDIAAEIE 1500 / ha, fimkiE & 60m? /ha TH 5, BEADIL~IL
BANTI969FEICRBES 1L, BXVAD LT WORERICE > T3, —HILAENMRITEN 12m ©
Bkl ELRENERIA TS, 1971EDI0RICKE X ImXIm OFKT7 2 ZILEKE »
SHAAN 2.5m (Fay + 1), 30m (Fe vt 2) oA, FAdtFEskgGs 53kW~ 5m (7
@y bA), 12m (70 5 bB) OMARICENENERET too F LTHET 2RO T ORER ZEHE
WOLEBROKE S, ERBELEEREL L.

2. MR OEFIREE

D EFHoXRE
FEREHICEF U TOALRREE , +HBORIREERTERIDKITH 1o RS



Table 1. The quantitative description of natural Hinoki seedlings in Dando

national forest.

The distance : :
Number of Mean seedlingMean seedling] Mean dry Mean
Block| plot féor: os:an;i seedlings height diameter at Weight age
edg (m) &ap (No / m?) (cm) base (cm) (2) (year)
65 A 3.5 34 76 0.75 47.8 13
B 6.5 55 43 0. 41 11,1 12
C 11.0 108 20 0,22 1,56 9
D 16.5 95 12 0.15 0.387 7
68 A 5.5 45 31 0.37 5.2 11
B 20.0 16 23 0.26 2.5 10
70 A 0,5 11 164 1,68 (169 20
B 5.5 19 72 0, 66 (29.5) 18
Cc 10.5 15 66 0.70 (24.3) 19
D 23.0 56 34 0, 36 (2. 99 13
25-S| A 1.5 29 39 0.37 9.65 7
B 9.5 16 24 0,22 4,16 6
C 18.0 19 21 0.20 1.10 8
25-N| A 1.0 9 87 0. 80 67.7 10
B 10.0 49 40 0.35 4,08 10
C 23.0 88 26 0.25 2,07 10
D 37.5 198 19 0.18 0.72 10
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Fig. 1. The distribution of relative light intensity from the stand edge

(or gap) toward inner part of stand.

A : site No. 65 B:

site No. 68
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Fig. 2. Height distribution of Hinoki seedling.

A : site No. 25-N

B-: site No. 68

In each diagram, number shows the distance
(m) from the stand edge to inside the stand.
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Yrr Y ERRBTTRIIE, TO®RYIVHIKBET LT >EWHBOHATETS

nt%®£0¥«®ﬁﬁim%b<ﬁ<mb%ﬁ
%@ﬁgz)%m&c\bn% H-oTLOEAbE
J R HBHIH MRS N T stk - THSE
BRIy, —BHicroEERLTEL, By
RIS s RSN B, £ LTHBERE
RS ESIC O THBREhThOXRRESH L
FEBBRBICLULERE L DICESZTHAD L/
b b,

HBEREMTOTIRD GBDHONZ LD IKERE
HOPT, HREBOEZRSHEINICE - & b7
WML H B, Chid, COREEMTIAE D RS
POEFHBEED, MNEBOEBRENEATH
5T &R, WARER O TR SR TE <
BoTWBLEEBERSHZEBDNEY, 4RE
DICELSRBETILEBHA D,

2) Specific leaf area

BOHETIRZDONBRIBICET 2 £ 5 IKEDERE
RIRBESEL 2 LG I MO TETH S,
ZCTIREOHEMWILS + &% RT  Specific leaf
area #[Y LW, ZOlBHE, BIUOHRNEE
TOPICET BT,

K5 ic#z (plot-1, plot-A) & XU (plot-2,
plot-B) ##slod Specific leaf area o EH7H%ER
Ufco MRBRFERS & MRRERT S 2 BT 5 &, M5
B 5N B &5 ICHRARER D370 X HRARRERS & Hox
TAKHICREVHICRFED, €0OFEMESHRARES
DFHHBHBE O BIKE 0, FARKE RO
WM E S LEaERBTZ2E 7oy b A, BOFnT
oy r1, 2&D% Specific leaf ?lr)ea DEIK X
(E-TW3, &7 0 5 F OHEMEERRKOARIC
RUEESTHsD, thdr s Specific leaf area
DOEEASRENBD T 3 it BB REndT 5
ZEBbhrs

CCATHATEHERLET Z & lcfi - Tik&
A E DD Specific leafl area »3.3.% 7- & (,\k;)ﬂ’(
Wa, FABMATORMEEERIOATNECE
o, COBE, MBHSICI2EELLELZTE
WiZAH D,



67

Wi Specific leaf area &M & DBRERT EN6—1, 20 L5107 5720 M OB S »
1 & 5 ic Specific leaf area & HEEEOWHK EDRICIZE SO 2T H 308, AONHBBRENELE
T B, DT EFRETHRBTEELEHMIIEL 2D, WHhY 3BEOUHEEZFE T2 &
ZRLTWVWE, 2L T2OHEANOBITOREZ AN OEIREELL, 208K, EHO
&ﬁ&%ﬁﬁ@monfaﬁtu<mééwi;50Eiﬁ%@%ﬁK§CCT%b%ng5ﬁ
BOBEH Specifei leaf area LAEAD KX LOICERT I EBHLMCINTNE, &
DEE, #MEo ontogenetic drifts X LAdDEBbNd2, b/ +DLSKBET &iC
BEOANDLDLBBEAKRRICHE>THEL LI BARVFD SN L LITHEE N, £LTCOD
CEOUMRICBT 2B OAR « ABIKED XS BEREVER > T 3004 BBARKICLT

WS HBENH B,

XTR6-1, 2006 ES1C, COBRBFZOEDOOME, MR TRBLOARUMER

TN

Specific leaf area (THBEHER & MHBROESTBEROENCEL - TE2OANMIIcT

345 FUREZEOMETHEMBERNTRIZALMEERTLOITHE, COTEHLLHERDT &
BHERIND, THDhL, FUKBEROWENER & RN & T Specific leaf area 1% /D
WD SN DL, HREMRNICET 2AXFHOREVHREHM - HRNEROKX S S0 %E
HL, ThdlED Specific leaf area DR NERL ST ELDLNAZDTHA D, EHH, DI
Alcid, DROLTULRBORATORICHT 2 EDOERENBELEEBEL LB THEODTE L,
AIWe —HMBHROBL - HAEMES UERERT S L, H6-1, 20 0@DONB LD,

7uy b ABTETR 1,2 J0HEDOHEEPPYSL,

R K& XDOEBTH Speci-

fic leaf area {372 o b A, B OAEBTE 5 1,250 RXWVEDRE L, Hicc OEIMI
HEBRBEOEARSDTHONTH B, Ldti>TI T TR, FRICHT 2EDERBHE LI
LoTNBEEZTHLXEITH B, FLTCDOEREIFEORBIEOEVICRDLONEL S,
FlcB~Se ki, 7o 5+ A BUHOKRBERES D OHAKEREDT DN T, RENE

160
140 . ‘
o " .

120+
@ ° . . e
o
E 100+ ¢ .
g : lf: ."Pﬂ, .
I e ©2oq0°
~. 80 > gt
3 %
= Sl eY .
L ° .3
£ 60 S
O (1]
(=%
7]

40 .
201
0 1 5 10 50 100
Seedling height (cm)
Fig. 6-1. The relationship between the Specific

leaf area of Hinoki seedling and seedling hei-

ght at plot A (+) and plot B (o).

Specific leaf area (cm? g)

140

120 |

100

80 |

60

40}

20¢f

5 10 50 100
Seedling height (cm)

Fig. 6-2. The relationship between the Specific
leaf area of Hinoki seedling and seedling height
at plot 1 (o) and plot 2 (+).



68

BRENTOTEESADICS WREBICE > TWAY, —F72 s b1, 2flTCHE—AEIKLS S
BLALULSEHELLERECADDPT L, Lid-T1IEBORBEREEZ RO LT, BHEOXR
HOBRWNE, TTIRLES B—ROERROMEICS &S FHETRETHOb LAES
LDHISRRESBETHAD MLFEHHABETOHER L » POBEDOLI LSS
%5éfﬁf6&tx¥ﬁﬁu%nVﬁﬁk%b%ﬁ@%@ﬁdﬁbw%@wwﬁKﬁTEﬁé
nt%mib&mﬂkhdama@ﬁﬁk%f@ét&ﬂﬁébménfwéoitﬁ%T?u
ERERARSENUE L3EANSS b3, L7 - T Specific leaf area 12359
ZHBROBEIEME L HEORI LA EDOEL S BREAT2UNENSELBbh 3,

VI EORERED OHEBSICE - TE / /KD Specific leaf area MBP AKX > 7T EIC
3, HRRICET 32 LORKHICTT 2 EOHEBHEL L RFICEBERORRBICE 705 #o
ERDETEV S O2OMENEET 3 ENERINRE D,

3) T/R =

WlEhas LAEMETT 3, ﬁﬁ@%?%@&%imi%w%nxoéﬁ?@%Am%L
$, 2OERE T/R Rpk&x< 130T, %@$m£m0#0¢i<,m%b@?w¢mbn
-

ZCTHBOMES (wp) SHTE (wr) OWMTEEBRERATREWRHER S TR,
ZOMPERMTICRLUALES>ITH S, ML oRBVoN 3 k5, HERBMONBHERS, AR
EHIRIR—KOEMRTELE N, 2OGREIFTRL LBELITHB, €Nk & AR
Ko T/RERZJIZIZALT, BEOABRBUSEATORANODERIb LT —ELALEEL
Do

W@Kiof%ﬁQT/R$@%M?5C&Hﬁb®w@ﬁﬁwiofﬁﬁbnfk@,t/
FREFRICEDLSBADESFEOBLHNKRI VI~ 7KA5&?T%5OC®% » M
TH%K&%%H@T/R$®ﬁTd£bbnmmm,itT/RiiEbmﬁﬁﬁn%Ci%

100 T
50 l ./;
2
10 -t
/
3l -/'. .
we .,
() 7
0.5 o
&%
o &
i 0;0%0‘ .
0.1 ;‘;’a%
0.05 o °o’ @ o0
o ,/%93
&
0.01 o ,o3
of AP
0.005 o
o °?
)
0.001 o %o
0.001 0.0050.01 0.050.1 0.5 5 10 50100 500
wr(9)

Fig. 7-1: site No. 65.



69

M ic &k - TR &< Ezén%@aumnm\éo We=1 0L &0 ZMEHIC P 5T /R
BEXNOFEAL S L, BEMOTIIHA, FWEM 25-N TREKS, #HEM 25-S TEH
3.0, %Lt%ﬁﬁ%f@40tméoEbiiK%F%Nentm%ﬁwﬁﬁwT/R$m,
BIFT3.0~4.0, BBTS5.5~6.0, KETLS5LULVBFOZNIZIINLOHRT/HSOEEICA
3L THB, ChFIhOSORERSOLBEFHOREERM LD EEDLN B, BFD
b +#iE T/RERAREL LAHEBOMLAE THEBRNT CNTNE EVE 3,

1
5
10
5
° o
wn 08 ° "”?&%ﬁo
(9) L)1
Al z 3’,0}%\:{“
ig) o o,
OO o 0% { ° ¥
oe °%
001 ya
0.005 ° °e
0001 o | 1°
0001 0005001 0050.1 05 1 5 10 50100 500
wr(g)
Fig. 7-2 site No. 25-N
! |
5 s
1 /
5 .'
1 s
ot
05 .'.W%’ °
s .: } D
{9) K
o1 e
0.05 . 0:0000
ZL
001 . { )
0.00 o °
0001 e o )
0001 0005001 0.050.1 05 5 10 501 500
wr{g)

Fig. 7-3 : site No. 25-S



70

10
5 ]. 3 -1
A
° f./"
1 . . oﬁs .
0. ° % )
e * 'a/f :
4'.('1] Qf
0.1 R
0.05 0"
. 803
a8
0.01 B
0.005 ) 4
/0
0.001 L °
0.0010.005 001 0.050.1 05 5 10 50

w-g)
Fig. 7-4 : site No. 68
Fig. 7. Allometric relations between dry weight of upper and under ground
parts of seedling.
» : Hinoki seedling on edge habitat. o : Hinoki seedling on inner habitat.
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Résumé

The behaviour of natural Hinoki seedlings under forest canopies and after cutting neig-
hbourhood stand were investigated at the Hinoki stands in Dando national forest, Aichi
prefecture, in October 1971 and September 1972.

The study areas were chosen from 56 year-old Chamaecyparis obtusa stands (site No.
25-N, 25-S), 58 year-old stand (site No. 65) and 79 year-old stand (site No. 68, 70).

Several sample plots were located from stand edge towards the inner part. All standing
Hinoki were taken to determine the size of each fraction and seedling age.

The annual increment of stem growth was also measured by micrometer.

The results obtained were as follows :

1) The size of seedling established on stand edge revealed better growth than the inner
ones (Table 1), and showed a roughly exponential growth curve, as examined from the
relationships between height and age of seedlings (Fig. 3), reflecting normal juvenile
acceleration of this species. Seedlings of the inner part habitats seemed to show stunted
growth owing to the low light intensity.

2) The allometric relations between photosynthetic and non photosynthetic organs of
seedlings in both stand edge and inner habitats were found to be closely related to a
linear trend, but the two regression lines depart slightly from each other (Fig. 4). This
indicates that the C / F ratio of seedlings growing on inner habitats tend to be smaller
than on the stand edge habitats.

3) The Specific leaf area of seedlings on stand edge habitats were somewhat smaller
than that of inner ones (Fig. 5). The relationships between Specific leaf area and height
of seedlings showed a negative correlation, falling quite sharply in case of small seedlings
and then less steeply in larger seedlings (Fig. 6-1, Fig. 6-2).

4) The allometric relations between under ground part and upper ground part of
seedlings showed almost uniformity throughout the sample plot (Fig. 7).

5) The shaded seedlings performed an immediate rapid growth when partially released
(Fig. 8), as a result of temporary decrease in C /F of seedlings and as a result of relative
high rate of matter production of leaves (Fig. 9). The seedlings seemed to recuperate

better, as they were suppressed heavier (Fig. 10).



