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Studies on the regeneration of forest on lower limit of cool temperate
deciduous broad-leaved forest VI
—Growth of Sugi (Cryptomeria japonica) and Hinoki (Chamaecyparis obtusa)
seedlings planted under Mizunara (Quercus mongolica var. grosseserrata)

stands of different canopy condition for 10 years—

Makoto ANDO, Tetsuji SUGAHARA and Saburo KAWANABE
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12, WS B VIEHTISRRT A E LN AEORESR, FMAH SN b0 S oz A
F, oL/ R EBICEEGIOERYT S RN AWEII BN D R o T,

6) WK TIEAFIHIHEG 2EE, €/ FE3EH L VLR & ), EANEIE
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3. MBI ORE & NI T

BRI B 710m, HIRHI25° IR OIZITHE & DO RKEERILEMARTH 5, FEE75100m
W57z e WM 0 LI 2id 3 X9 5 (Quercus mongolica var, grosseserrate) %, TEIZIEa+ 5 (@
serrata) HYMEL L, BRRAT D O G OB RILERMAOBTHICMET S (’1 ),

19804EFKIZ 3 X F S A4 & % BIRSIC LAROMB T EO R 7 3K (A X)), MM K&R(B
X), MK (CX), ik (D) o4 BBREFiE L, BBRE oK E S Hc
LTI5X16mTh b, HHRRMEX OBEROMITRIEH L IL, REROEES el LD LAKRE,
EARME L DOFRAFAR OB AT E 2 1R L7,

HRRRE OTHGEM I, GEHIAR TR RRL 1 o 720%22~29° OFEICA Y, A T3 LK
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NUSANOBTEE ST CELLE, FRBEEDICI X T HHERO LA CERSHEZRL,
FOTHNCY a 77 (Clethva barbinervis), N7 F 77 1 L5 (Acer Sieboldianum), 7 H ¥ F

(Carpinus laxiflora), 3 XA (Betula grossa) % &DH « NEARILETHATH, EATER

#1 Ko DBH = Scm

AR BIX CiX D
() GREEFIMER)  (S9EEMMER)  (ERMER)

[t nf 197 202 202 209
faigt ° 29 26 26 22
Fif ° S73E S80E S87E SR2E
¥ #/ha 2538 3465 3168 2679
(1421) (1881) (2129) (1914)
B.A. nf/ha 23.9 26.2 27.1 29.9
(19.4) (18.6) (19.5) (27.6)
M n'/ha 97.6 102.2 112.7 127.3
(83.2) (74.0) (76.8) (120.5)

R e 10.2 (12.8) 9.2 (10.9) 9.8 (10.5) 11.1 (13.1)
TR om 7.5 (8.7) 7.0 (7.6) 7.7 (7.8) 7.8 (8.5)
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(Fagus crenate), AF LW ML A LRSS NP 572,
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BENT, MBEHATIEBEL T2 DRPRREDOTH VT 1L ARZRVT, ¥TIXFS
THotro WEREIIAFIEMED 1/512H/, ELOTUMEDDL DR BV THEERERIC
FHL, KEOLOEFEFOPERITE R ol

BIBUEHEIC Lok DA L, ERBRETAE, b FHROZ OIS enskifod -
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OENFIXF5ERTEEL, CRTEBIRCODIXF IS LWL, gV FYF
IFICERG LR BRI 685 L, HRDOIE, HEE2ELJKTSE, 20HOMEICD
Wle B2 hBEbhiz, BROWRIZSH - T, BAEKOEB4ZETLEE LI, MED
YR FWERERET L L OEEORRITIZ 72 LML ORI B XA D30%,
M D51%, CRTEKEDNE7%, MATD68% T -7,

[4E 5 AKICEMBRE A ORI O LM e/, FTUICAF 2SR ORIGE L 7zo R
FHE O L THEA & SICFHERETL.25m & L, BB IZBRE O P RElr o e kil e Lz, H
WK/ FEEE, AFEEEEOHT» SR L7 3EEFEEWTH L, b/ ¥ i
Btk HRIEA R B, FE 7 AICEKT 8 KOMKEEFT - 720

RO ER S 2 48 2L 1219904 T CI04EM, WEER (Dys) &Hhw (H), K
T (Hp) 2@ Lz, TRICOWTIRERER L, Z0BISFEIOAZRELSUAHNDO
BRI, HBSERE (Do), # (H) gL, W kolik, ihE, BEL 28050
QT L wisk Uiz, MaEid19894E £ T 9 Bl /oo AHBIEDOW S, 2B & 9L D4EFHM
AT L7219824E, 19894E ORI ) I 7= A BURIR 10K RIS OMBRAIT DT, HIBRIIAE, 4
B BRI L, HEEREICAMTTRER (W) 2% L7, $24RRKICBYLT, il
HAEOI19814E 6 B & 43U T I E CIZER 5 ], AREROMRNIBEDNE 217 5 /oo MEENEME
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ML 1 mEBTH Do HIRICH 22RO IE OIS 121981, 19834 I RE 0 A K AT,
ZFOWHE RO OIS, HERH ORERLIERAIH OB L o /ziz, RN TI50m
A2 A L OB T - 720
Kﬂ@kiTM@ DRI - TV i\, Mk L7 TARDBE A 2 v & ) IR
SRR S R DR DN DY &, 19854 T I —EORAM R I E M o 72",

FikB L UEE

1) kAo E
BHEBX O LAROWERE, W, EATES, R, MEBOWEROELEE 2, MHOERE

%2 MEBOBEA (1K) ORE
DBHZ Scm

BRI e B W Hp A ME B.A.
cm m m A/ha nof/ha mf/ha

BIX 1980 12.0 8.2 1040 52.0 12.5
(GhpskiX) 1982 12.8 8.6 4.0 990  58.0 13.5
1984 13.6 9.0 4.1 941  63.4 14.5

1986 144 9.1 4.1 891 68.3 15.3

1988  14.9 9.2 3.4 891  74.5 16.4

1990 15.6 3.4 842  77.9 16.9

CIX 1980 105 7.8 2129  76.8 19.5
(PEm4eXy 1982 11.0 8.4 3.8 2079 83.4 20.8
1984 11.3 8.7 4.0 2079  90.0 22.1

1986 11,7 8.6 4.0 1980  93.7 22,7

1988 12,1 8.5 4.0 1733  88.8 21.2

1990 12.3 3.9 1733 93.1 22,0

DX 1980 11.1 7.8 2679 127.3  29.9
(eI 1982 11.5 8.1 3.4 2679 139.9 32.2
1984 12.0 8.6 3.5 2536 144.4 32.9

1986 12.5 8.7 3.5 2440 153.3 34.3

1988 12.8 8.7 3.5 2344 157.3 34.9

1990 13.2 3.4 2249 161.2 35.3

(3 XF35mH) 1980  13.1 8.5 1914  120.5 27.6

1982 13.5 8.9 3.7 1914 132.5 29.8
1984  14.3 9.7 3.8 1770 136.9 30.2
1986 15.0 9.9 3.8 1675 144.2  31.5
1988 15.7 10.0 3.9 1579 147.6 31.8
1990 16.2 3.8 1483 150.3 32.0

% Hp (34EXFH, B.A. BINTIRAR %7
*DETMWM¢L7ﬁyfﬁ1$mm;smmﬁwbt
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A&, BMEEOBI, CRTIEIHMEINI% L LY, HEMERODRE & Y Z O HERIT R0 A -
720 KiSLARIZTRTIXF I T, DRIZBWTH I X+ 5 UNOBILICHET L L DIRAL R
T, CRO2EFHRANT, 3REBIFRFEROBERER S (K2) TETFIMICAHET 558K T
Holo TLVF)FRERTIBRETIAR, CRT2AMIEL, BEROEMRIHPEREIRED
b0, BEODODDEFED/MEREFFEDREFERTH 72,

EE, HEKEEBEIHBROPTIERIEN TV, IAFITOADMEILKT S &,
ERHCEE, BEMbORRE L o TV D X TIRI0ERBHR LMK E LTBRIYKEL
ER LT e BT ENIE SERBRICBR TR L orzny, REBRIH g, &R &
HITIFE A EBLIRA DML D o0

MEUEBRTRI0ERICL.EE R D, 1.2~1.315 12 57 CIR, DRI DEEIFE L2170
C X TI19864E A0 5 19884E DR IZAIEA DS L, — I HaM RGN Lz,

ERRERE, REPSO 2ERGERBRE L L I25 ¥HHBOMER L, BRTRZFOBREA
VAETF L, 1988455 5 19904E 1220 C 2 %35 422 o 720 C KT b 198445 5 19864E 12T T 2 %
WIIET L, 20%O 2EMIEv A - AREERL, B2 $ARICES L, DX TiE1982
EHSIBUEDOMIZ L BEIVETL, Z0H0 2EMIZPREHWEE % o720, 19865E LD E
BERIII%ETHT0 $LDEDIAFTLERUNOBEE T TCELZLE, 2 X750
ERRRIHBE KO0 L) 2R R HERL, I X5 5 DSOS Z ORI A Ky
A, BEDPLD2EMPIIDRBLUCRED I AF 5 L YERRBBEEMEER L

2) HNIREZEDZAL
EARERIRLA14ER (1981), 34EH (1983), 94FH (1989) M6 A2 6 7T AMDDEIRER .
X OBRIR DA AT HEBE DU 54 % R 4 1R L 7o
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19814E DM IR BIX, CIX, DR TIENENFHTLS.4, 22.9, 10.6% &4, Bk
5 BK, CIX, DX &KHBRRE CBM %8 o TR L. BROWEMIE % )L IS
L, 14~40% £66~94% D7 N — TR Stz HFTHRBEAMRWIITIE, 20~30% 1253404
BYDNEL, EAMITIZT0% W% b OF% {, WEICKERBENAPA LN, CETIEI0~
30% DWMFEMHE , 10~14% THIED R S H {2 o oo TNLLLETIZ66% F TITRERA W
L, BEFICWL SR ARLNT, DETIE4 ~18%DbDHE L, 4~ 8 % Tl b AN
A ole ZNLETIZE2% T TIIWL LR L 720

1983 DWERIZIE, BE, CE, DROFNFLOEYMILIZ.9, 8.3, 5.2% &% o7,
19814 L i LC, BRTiX1/4, CRT1/3, DET1/2RIETL, LARDIEREITE
HERKIE EHIIREDE T AL L olze BRTIAO%EMALLDFIEEALRALNT, 20%
DFH%LRY, 4~8 %OHEEIFICE kol CRTII2%EZHMALLDIEHLTHT, ®
0 4~ 8 %DPENEL R, DETRI0%EBAAZ L34, 2~ 4 %$OBEIE -
720

19894E1213 BX, CIX, DR OFHHEIEENZNIZ.0, 7.7, 4.1% L%, 1983F LI LT
mkwkékmﬂ%&mﬁuﬁ FOHAEIICKE DR SRE 5/, LALBRT

BN L TV b OR R T B H SNz,

b@;vbkﬂ AT AT b ARK DB, EAROEIRIC L o C, RO LESEII&R
BT S sl b N, 3EB I EARDEIRESTO% M B KT b M A
13%35 IR T L, &RBRECRAERKOBIEORMC, HAROERIZL - T, M BEMKTAH
Lol LPLERBEO3EH L OEHOMESMICKE LB N AON L o722 &0
K & 2 MSE OB NABIE S N B I LI S 0@, Hxd IR AT iﬁ&mw%#w
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B5 BN & A o IR DI | P

WD R Y EVHERA b DL DN,

KK 4 4 H D19844E 8 Ak E, BED 4 A RECsE LA FR & 3R ORI BB D4
BT 2 5 ITR Lo & O CRIBEENE O IR 2 fhB ORBRKSHIRD, KX OAROH
&b [AIRHIAT 272

MBI AR, BIX, CKX, DX I IIEHMET51.6, 20.4, 12.9, 8.1% &% o7
A X OPEHEOBEEEN T 1350% & HECFIT10~20% £ 92~100% D7 N — T2 257 STz, BIX,
CIX, DXCIHIEo 34EH (1983) Offid h FHfid e R Wl 2R L7, B O
R EREEAON L o7

EHWICIE AR, BIR, CX, DEXOFHHEIL78.0, 69.2, 59.2, 51.8% &7 Y, DRTH50%
L, SHRISEVE TR Lo AR TIZ50% B EORIEM A 2 D, 100% DRUEA S #520 o
720 BIX, CRTL50%MLD b D4, CRIEBRITHA, MM KNI E -2 298
Nizo DR TI16~92% DREFHIC—ARIZOH L7,

SOEHIEBREOMMIREIEAR, B, CRK, DROUCHHHENICE W TIZIREHH

12, TR Lz, BRE O AKX TR T 5 4 E 2508 LRI e %2

DR L7, BENC I ARRO EoRe, HRA, EASHOREDRMIC & o THIX D
W DMEREAT G DR 2 D, PG L T Lo 7MHRX O D K TRrEIN O
BOMAIREEIL50% 22, 10% T OWEMIEH S AT, AR TEHERET ISR - EARD R
F BT B AER OIL BB R ORGHRE 2 AR D@ S e MR 27,
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3) TAOBE

A ) WO & HE

HRB DAY, v/ FOMIEHREE IR LA,

AFGHIR T EBICAR, BRTHIAR, 2HEAICART2RK, Z20HBRIGHEBERT L1989
EETIZAK, BETE 2EDOHIENALNIZ, CK, DR -TIEEUERIIE % i U T8 Uik
HAONLEolze AXDEFRIIERTIO% TH » 720

Y/ AR 1 EBICAR TR, 2AEBIUKOMIENALR, JEHUMBIHELLDO
B1ARZTChH ol MHBIBARKTRGSL, BX, CK, DREWA LAY, DRCH7TH
MR EN, TALAROKEOFEIUT 1FEBIZHEF L, DRTIE2EBICE D7 WERIII
DL/ FOEFRIIEHRTIIS &2, MK, 1,

IOENITE S FEAFICHAERFRIMEC, AFERAIARE eh L s E 72, R,
v/ F & LIS EARORBRITHE OBERKIT SR E {, ZORER T A A SN,

#3 MHEBOTAROMEARY
4 AR BR CR DK
pES 1981 1 1 0 0
1982 2 0 0 0
19831989 2 2 0 0
&t 5 3 0 0
v & 1981 13 8 8 1
1982 5 6 4 6
1983—1989 1 0 0 0
& 19 14 12 7

b FEMIEHA L oo, K1
APEBICARTER, B, CRTH 1A
DHHEFT 5 72

T B SRRSO 7 5 0 b DT O IE R Y, BB A 5 5 b o
5 BB T2, [ 6 1219894 PHAEIE O A AT OB E I OBUE G &, S RBIN & T 10
BB % 5 2 - W (19855 C) BB ANAHEL LD TRLTY A,

W AT 1 T — R TV (D b OBWIATE R BYENE B otz T TEWERN %
1) B 2) Wik - MOE 3) EMMAM 4) BE 5) FoMosolkiLA, 1) |
AFCREBRICEBEORE, v/ FTHEHTICYHFEOKRBTWIC L 58, BoORE, %ol
T, M LB S A REEOHETR Lz 2) BHOTEHA S LB - TRAHN LA B
BHE L, MG 2 OIS B o TIEE OKSEUEOEAN T2 2 5B E Db, Z0%ik
FEOBG %, EAMOEEI L BB ERORENEREOREE LA 5N, 3) MM
O, HAHVIEEE, B o THBL, BICTRSOBELRLELOTHL, 4) |
WAL, BR, MAT) R EOEREICEAEEL L, 5) GWAKORN, Bank, 05N
PHEECERVWLDE LT,
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) 200 | 300 )
H& (cm)
6 Aldk 9 HOTAROBEGREAT & BN

BB OB IE A FOBE, SRRK CIHIZFERSARER L2, AKTIZ125~200cm{Z
ST B L OHE L, BR, CRTIEREIERLET L, DX TIk100em#io b DH% - 72
HERFLHRBR TAON, HZCK, DR THERIE, HERIEHEMcBREIN, &
M- BT, EHEL, TEOKWELTII b ORERRK & D ICHBNA R, SEEORy
LOITHENRERE L TWDEbONEh o7, FOMOHWEDHTEEICANISDIZARTIEALR
+ BR, CR, DRTIEAMIEAZRVA, BIEBOEIITRE 5 B H &Nz,

v R OMEREAGIZAR, BETREEROBEEEVIOS V- SIS A LT, C
KT ZFOBEAIGE ShsbNbD, DREEBICHNEAS QERBER - Tnlze ART
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Résumé

Study plots were set in a natural Mizunara (Quercus mongolica var. grosseservata) stand in Kyoto
University Forest in Ashiu located at northern east part of Kyoto Prefecture to investigate the
growth of upper-story trees and underplanted Sugi{Crypiomeria japowica) and Hinoki (Chamaecyparis
obtusa) seedlings for 10 years. The plots were composed of clear cutting, heavy thinning, light
thinning and non cutting stands. The results were as follows:

1) Standing tree number was 2,500-3,500/ha, standing tree volume was 98-127 m®/ha, aver-
age breast height diameter was about 10 cm and average height was about 7.5 m in each plot at
the setting plots before the treatment of upper-story. This stand was composed of Mizunara,
Ryobu (Clethra barbinervis), Kohauchiwakaede (Acer Sieboldianum ), Akaside (Carpinus laxiflora),
Mizume (Betula grossa) and other species. Mizunara was 54-71% in number (DBHz5 cm) and
68-95% in volume in each plot. The frequency distribution of DBH class of plots was complex
type which showed normal type by Mizunara in higher DBH class and L type by the other species
in lower class.

2) Annual growth rate of Mizunara stem volume of upper-story in heavy thinning plot (52
m®/ha) became the highest after thinning and made a slow descent for 10 years. In light thin-
ning plot (77 m®/ha) it was low during the period of experiment, because many oppressed trees
of Mizunara have been dead. In non cutting plot the rate of other species was higher than that of
Mizunara.

3) The relative light intensities in summer measured immediately after cutting were 45.4% in
heavy thinning plot, 22.9% in light thinning plot and 10.6% in non cutting plot. The measured
values of the 3rd year after treatment became one fourth, one third and one a half of these values
in the same order, but those of the 9th year became little lower than those of the 3rd year,
respectively,

4) The survival rates of Sugi and Hinoki seedlings were 96% and 71% in all plots during the
period of experiment respectively. The higher the rate of cutting was, the higher the mortality
rate became and the sooner the time of mortality was.

5) Sugi seedlings were heavily browsing by insect, but the growth was not so damaged. The
growth of Hinoki whose spindle and leaves were damaged by drought and shade, or frost and
animal was inhibited in clear cutting plot and thinning plots, remarkably. Sugi and Hinoki
seedlings were damaged little by snow in all plots.

6) The growth of Sugi seedlings in clear cutting plot became the best in all plots from the 2nd
year after planting, but the height growth went down from the 4th year, and became to differ lit-
tle from that in thinning plots in the later half of the period of experiment. The growth of Hinoki
seedlings in clear cutting plot became better from the 3rd year and after that was the best in all
plots during the period of experiment. The growth of Sugi and Hinoki seedlings in thinning plots
was better than that in non cutting plot from the 4th year, and differed little between the two.
Annual height growth of Sugi and Hinoki seedlings in non cutting plot was about 10 ecm. The
height growth of Hinoki seedlings was better than that of Sugi in all plots, slightly.

7) Annual growth of seedling weight in clear cutting plot was the highest from the 2nd year af-
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ter planting in Sugi and from the 3rd year in Hinoki, and went down rapidly and became stable
from the 5th year. The value of Sugi in clear cutting plot became lower than that in thinning
plots in the later half of the period of experiment, but that of Hinoki continued to be the highest
in all plots. The values of thinning plots were the highest in the 4th year, but the values of
maximum were lower than that in clear cutting plot and differed little between the two. In non
cutting plot the values of Sugi and Hinoki was the lowest and the most stable.

8) The rate of H/Dg of Hinoki seedlings was higher than that of Sugi in all plots. The values
became higher after planting and went down from the 3rd or the 4th year slowly. The higher the
rate of cutting was, the sooner the time when it went down became, and the lower the rate of
H/Dy became from the middle of the period of experiment.





