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Studies on the regeneration of natural forest on lower limit

of cool temperate deciduous broad-leaved forest TV

—On the growth of Sugi (Cryptomeria japonica) seedlings

underplanted in natural forest—

Saburo KAWANABE, Makoto ANDO and Tetsuji SUGAHARA

AR CIRS D GRS A AR SO PR D A ¥ & PR BEILERR O 128 U T RARAERR P i 1 AELE D A
F 2 1980E IR TSR U ¢ 3 EM O ETIRIL LLEBIIC > W TIIE Uiz, TR A b L
TORREY I CIRIE BBIEBH U 72 2 (X & IRIERHA Y 1 (K & Lo 12 i 2 F AL & A D&
H5RTIFR-1,

BORMEOREEEO D2, 24ERD 63808 A S NIz, HHERMHEOMNIX DR M
U 2AER o HIMU 1298, FEROMCR CRIEROMESHD T 2 BisA b hic, 24EELIE
O AR O L ERKIFAFREDORDIC & § LWL, ZORRIZRREEIHIT L 2 HWRIED
SNEOCH VTSR T D - 120 BRE 2 TE BRI L0mBEDH U 72 HIE I 28 % O BRI O B FREA O 45
HIEMMNX D 35 & ZH5r T, FHTHBIE 6.7 %D A £ ALK OFERI O A EBHITE L, ERO R
WHEWKBIETH 2 LMl s Nz, CORORIESRIED » 12,

KRR &t 2 R 0 AR Ic L » Tl b, [REHOZ WX Tiliic L 5
REBWUL, CADRRTHZET 53 D D0, A FR Tl & Jhiclin o BEEs % T U
MBI SR 221 5, BEMOSTREEEORD L b § Ch b OEED & 1c ) 2580
KEot, MEORREMRNATA X OEGTHMO RITSAER 2R 5 12D icid HREERIC
& AHHIRIE B0~ 40 BRI IR 2 BEBH 3 5 & i, BTRUROEE I O B ic & » sl
BEMET A2, 1THEELENIDHARE D S RSLMARRHGS C &, BE A F ORI
Wk ABE B Do 2 X LFAROETIEBR LU LWL EORMSBETSH 5,

i U »

FUFB ARSI B R O B 700 mIfE D B 800 miF & O MR 2 HOIe UC BT IIO BT
e { A b AIERER T 2 F 9L U IR IES » T DY, L OHHRD 2 F13 KEay
BRBICL > TEHULT VWAL DEZALLNT N EY, —HITKATHICE 2L A 6N B,



38

AU L6 5 FRARMHEIC 142 5 O B0 LI RABA S L0, B
VRIS RBAF LB, &1 QMM E 5 & O AR ik & &
% e T K & STMOHMLLEM O FIER L HRT %

FALHOFRIZRE

WALV

Li32~3mbdb, P 5

T DI & RIRTEHT S TR B2

FHEEIL Do AFDEPIRDOWTHDL L, AXFDREMVTTIREL ADN D & A TIRIBIEOR

Rtk »Tehbd %7

FIRT B ETEAD, DRNETHTUH,

##ORITALR, 23

VIZMMATO A F U X LA X0 TR L 507856 780, HEREMICIIT 5

FORRTRUET, THHRBIENS S v 2

FHEPFEL2LRHRAD A X LU h I LD T Mﬁ

EHIOPINTN B, AWFIENE, TP THREER & N 7c 2 FREFSO LI o A & EBWE &
DI, RIREM DB P 7h‘éi D IS - T BRI 2 8] 2 R U C % DAEEIREL

I R A )

BRI EDTH B, IBHEERN % K

&Pl DT B R LI U Tz,
I D IR TR 1T R RIAT B e W R 1 T R ORI B A b B T B,

BB ORI B & ORI

BB 1 ;I‘fusé‘a’/M\ (RURSHF LB ARSI A A 1TARBE D)1

WHERFIE T, T

pP-1&P-

W 4A/5 1 A X TRIEMIZER » 2 PR FETH b, P-1 135

2 RHIFPE O 2 & « FHYRYERRARERNICS b,

BIzpit i b OFRERIEMIC B U T2 2 2 ATDRRN

RO & iR L 124k

WA LI AF Uh Y UERD L HCEHITH %,

zm M\;)(D IRk AR D
1/3 6 mBEBAL, P-2

FA10mBEBI U 72, P-1 OBBRR O HTITIE A F O, k?%ﬂwi% < P - 2 (P ELIER D3

P~ 3 i ARHE T

b DRI & Hlg3 2 72 b i g & 1)1

INERD & FHR H 2 FOD WKL KX&%UJJ\%J”M Witd s, h

DI & BHFRD D 2 ALLHHIT P-4 %,

FRCEHE U BT P~ 5 R U (38-1), IR NT B T H A BHE TR0 P~
3 WHUNENE O,
AXHARNE, BAEEHRORRA X0 P 2RI L, HHANONM (B 856 m) THER

Table 1 Deseription of stand on study plot

Evevation tes Stand density™
Plot | Slope Stand condition Basal area*
Height of dominant trees
680m Sugi-decidious broadleaved mixed natural
1 N10°E stand, aprox. 6 meter eircular canopy gap 1678 trees/ha
32° above the plot,
46.9 m*/ha
670m S_ame stand as plot 1, aprox, 10 meter
2 N 8°°E cireular eanopy gap above the plot. 20~25m
32
640m s s adree 838 trees/ha
3 N62°F Decidious broadleaved natural stand 23.0 m?/ha
28° 10~15m
630m SR I P - ‘ 2500 trees/ha
4 o Sugi plantation (35 years old) 48.6 m/ha
0° 12~15m
5 6§9m Cleared area for control -
0° —

* Prees 2= 5 cm DBH
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Apt June June
Open Open Open
22-26G Lux  120~KOXI0 Lux | 32~42x10°Lux
Ave. 80
1 | R Table 2 Average stem diameter at base and
stem height of seedling
A29y
1 ] Plot 1980 1981 1982
1. Stem diameter (mm)
2 1 1.7 2.1 2.5
2%.2%
244% L 2 1.9 2.7 3.6
f [HID ”“ 3 1.5 1.8 2.2
= - - i 4 1.6 1.9 2.1
= X 1 58% .
> oo [P 5 3.2 6.4 11.5
o
3 ‘é‘_ Stem height (em)
o
w 1 10.1 12.2 13.9
Jook= o L 2 10.4 13.1 15.8
1 3 10.4 12.0 16.1
L £:9% 5 61 ’ ’ ’
— T 4 10.0 11.6 12.0
4 80 5 14.4 31.9 60.8
Seedling before underplanting (June 1980)

05 5 = . Stem diameter at bese 1.3 mm
Relative light intensity (%) Stem height 8,3em

Tig.2 Frequency of relative light intensity
under the forest eanopy measured by
illuminanee meter,
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Fig.3 Average stem diameter at base and
stem height of seedling.
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Fig.4 Average dry weight of seedling and each part of seedling.
(W : scedling weight, Wr ! root weight, Ws: stem weight, Wi ! leaf weight)
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Résumé

Seedlings of Sugi(Cryplomeria japonice) were raised in Sugi and deciduous broadleaved natural
forest, sugi plantation and eleared area at Ashu Kyoto University Forest, Xyoto. 1-year-old
seedlings were underplanted in June 1980 and growth analysis were carried out on data
obtaind from each end of next three growing season.

The relative growth rate of seedling weight decreased sharply as relative light intensity in
the stand decreased. The ratio of leal weight to seedling weight decreased in plots of deep
shade. Leaves and top of stems were eaten by animals and the rate of damage is high

in broadleaved dominant stand, Many seedlings were damaged by fallen snow with dead
branches and leaved of upper trees in Sugi dominant stand. The rate of mortality of seedling
is increased by these damage rather than by decrease of relative light intensity in the stand.





