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Sugita, H., Kanazashi, T., and Masaki, T.: Regeneration of Fagus crenata Experimentally Managed by a
Shelterwood System 33 or 54 Years after Cutting in Forests with Deciduous Shrub-type Undergrowth in the
Tohoku District, Northern Honshu, Japan. J. Jpn. For. Soc. 88 : 456~464, 2006 Regeneration of Fagus crenata
was examined in the experimental forests managed by a shelterwood system at the Kurosawajiri Research Site, Iwate
Prefecture. In a stand where clearing of the forest floor was carried out after shelterwood logging (6 residual trees
per ha) in 1948, the secondary forest dominated by F. crenata had been formed. In a stand without clearing of the forest
floor after shelterwood logging (13 residual trees per ha) in 1969, the resulting secondary forest was dominated by
Prunus grayana and Magnolia hypoleuca, and regenerating F. crenata trees were not frequent. In a stand with clearing
of the forest floor after shelterwood logging in 1969, many regenerating F. crenata trees were found, representing the
L-shaped size structure, but their distribution was limited to under and around the residual conspecific canopy trees
and they seldom occupied the upper layer. These results demonstrate that stands in which F. crenate seedlings had
been established owing to clearing of the forest floor do not always turn into F. crenata-dominated stands. In addition
to the timing between the practices and seed production fluctuation, differences in the abundance of F. crenata
seedlings before cutting may be an important factor causing the difference in the regeneration success of F. crenata
between the two stands in which the forest floor treatment was carried out.

Key words : Fagus crenata, forest floor treatment, Kurosawajiri Research Site, natural regeneration, shelterwood
system
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1, 1935 FEIZIZEE BEEM IR FEEX (Fi, 1972,
1985), 1948 FEE I AFREERE 7 F BEHBM (BN
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AR (RTH, 1988 5 /NI &, 2005), &R ER
7 e atEa (W14 - 4, 1980, 1985 ; #1755, 1990),
FRHRALRN 7 FSEFEREMR (M7 - &, 1981, 1989) 7
ECHEIRB Thb iz, 7 OFEE, MEMEI»ERL T
HIAERERT D3 20 WbksM I 38 W TN W 7 & O ESraighF
BOPERABTRIRTH 2 2 LB F SN, I RS O
B EFREFICH b IR TS % o, B+
S HERE R HEOR T 5 2 E BEITICIEWRETH B L S h
720 & LT Z OREZEFITIRERARTER L & &b CEBEMKRD
7P REF ML L U TR S vz,

L Lahs, EOREOYA XOMBERERL S0nD
BT LT & SWCHEFET & AR TOh, T OEAET
29U b BRETIE R (Frid, 19915 A4, 2000), %D
PIERAE L LT, &X0.3m Bl 7 FHEMBA 5 T4 /ha
PAE (AifHH, 1988) Z£wwLix 1 /A4/ha it (WA - &,
1980) & w5 fiEMHERE 10 FHTR OB CRRI N TV
B2H, ZTOX D THEFRY A X E IS EIAERE I B
WCHEZEER A S E ORI %2 T L 7 O XEHHM R T H - 72w
REMEDID D, WMEEMDIDIZ DBIZA L 517 F DFERA
ERRL T3 O %8B - BEEL 725 2 TZ OHE =17
INRETHDEFEZOND (BAR, 2000 £2H, 2001 ; IE
Ko, 2004), %< O T F KRFEF AR T 13 R ERER
10 ERECHEN T oD, hirshTsy, B
FR DS T 2 BB O T I B EZE D 40 £ DA
(B, 1972) 75 Eb I EEFI L7, 1970 FHIC
BOE S NIz B R R R TR O Ma SR Bth oS (R B 1% 30 FER
EREL T3S, HEEOFMEC DV T—E D%
T EMTREIC > TE TS, 2D XD REEERD
WHEEZLTBL 2R, MROTFHMIEEDDH D /%25 2
%9 2 CHELRMRBZRHET 2 TH 25, 7 HHOE#EE
KOLFEOFEE D EEWFDORED 720 7 F KIRFEHr iz Hs
HEVITONBL B LBAETY, ZOBRBOERIIKAE
WEFZ D,

AFROBRRE 7 FREHEEM T, LRIEERS TH
RO OB EESEN 7 F et 5z, 1944 FE0
ELAK, Ak, HPREER, B TRARERER, kR
B2 &S K2 RO Ltz & 2 7+ KREH i
FICHT 2HBSMTON T E 72, 2D 5 bk AR AHSHE
Bk (AT, R & GoR) o B IE 1948 4E
E 1968 FFICFEE SN T WD, FIFERHARTH I S ICEE
ENTbDOO—D2ThHY, HETIIEHLEM & IOk
HUE - (RRIN 25 MEERBR T b M T %  DREEDIRE S
TWwb, ZOEHFHEEICOWT, BiHE FAVLER) 13k
B 20 4ERE S TRIF (Wl 5, 1969), % X EH
10 4FIRE g CAHA W FE LXK 25 RAF, AHA WA KB R B
(W% - 4, 1980, 1984) L DREDDH 5, EH S iF 1968
FERERBHIC B W T, NFAWEIEX D A Tik e < AFA»
FERX S Z DB 7T FHERANEHR L ThinZ L 2FE
PR L (IERS, 2004), ABFSETIE, 1948 FEHE
ARERHL ORI D FFE, Zh o OfEEERERMIC B 1T B KRS
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M-1. 7oy b ONE

ZNFh b4 4R, 33 PR O BEH RIS O W TN AT
U, & ICHEHF5ET OYERAEI T 2T 23 A7,

T i

EF IR BT A IRET A O BIR R 7 R S 5Bkt (5
JERRME B S TR AR E 5 616 ARBHE, 104 ha, AT
HRGLRBH) (ZBPILIRICAIE L, RS =R
DLNEEFOBEIKE T, REESRE2~3mBETH
%, HEEIF 370~680m T, 7FMkE L i3S
WALE S %5, ROV HE (7~ A4 59) OB S IR
FHEL, &3 A, ANZ0EY, §AYNGEDEE
AR NA A XH VM ET 5,

KGR TIE, PUTF O =D O RHEHA R B % At
HelLk (M1,

1. 1948 FREMERRM (RIZAARMEEK, 7.22 ha)

MEERBIS T RGO KB S I X DB ES I, 3
A X L, 1948~1949 DA TR 573 B ALIRE, 1%
AE (6, 32, 36 &/ha) THIREEML 72, AWFFED 7
Oy bEEX O HRHE TEICAIE L, REABORD
DIV 1 R TITo e, RESHATZE L EOERETH
D, HEIE410m Th 2, MSERTIEMEALRE 505 4/ha,
#F328.0m3/ha ® 7 F Witk TH o7 b, K% 6A/ha,
MTE 149 m®/ha 2L TR L WSS, 1969), 7
DFEFICBAL T, (RERRTO 1946 412 i < HAL & T
fEE 2D (AN, 1952), th#R#: @ 1950 4, 1952 i 2
RARBH CAUEN D7 2 EBHE SN TV D (BN
5, 1953, 1954), BEHAHBIESE & U T 1951 4RI 2 HE XA
WISERLS iz, 7 HERS ORI E & SR 1
1951 FEwc z 14 4/m? £ 010 m, 1953 4Fic 1.8 &/
m? & 0.35m Thole WIES, 1969), 1968 £ (1 20
F£88) 1IE, HERAEDY T LT R/m?, OO EARE
0.34&/m?, HEAESA/m?> ThHY, 7FHEHBOBE
12 0.3~83m DHPAT, 35~40m%EE—F &3 3 EH
SAEEL, TTRMEEZERL T WIEs, 1969),
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2. 1968 EREHESRRL (BRIRBEEREER,
#7111 ha)
MERBSHEILTIGOMBEF — S I L VIES iz,
3 {13 A< #7 300~500 4</ha, #f % 250~350 m®*/ha O #
160 £4 D 7 F Wk TH o7z, 1968~1971 E W EEE
(DBH) 50~80 cm O £ % 13 & /ha OB T AR ICE
U TR Tl (BREM ., Ao 7oy FEE
X 1969 LMD TITo Tzo THEOBERIE L1 h %28,
HIRDIWCELFEEALHY, EFIFH20m TH 2, £
BB 7 FORBENT SIBTINE ol h3, 1973 Fic
BELZYD (WA -4, 1975), Z0O7# 1976, 1981, 1984
FEIOBENDoT WD 5, 1990), EEBNFHEEL 2
1974 MY L O EMER & BRERERE S 1, FiEI
BEHH1IEOEND 2 1974 £ X0 SEEREML X &
1974 FDAEREL 7o ROFEE S L7z, 1974 e Fd LT
FAERBIE, N0 CERRD 9.6 £/m?, BEEX 3.1
A/m? Thote WS -4, 1980), N HWEMX T,
1980 &£ (KR 11 ££18) B 3 7 FHREYI O AR EK L Ty
B, (SEEIREAEMENFNER 0.6 &/m? 1.58m, 1974
FEFEAEEEM 1.3 A /m?, 0.70 m, 1977 EF4 M 0.7 4 /m?,
023mThY, TOMOFERE (I X+ 7, /¥ H=T,
R"AF, VFF) O 0.6 4K/m?, 1.40m TH- 7z
WA - &, 1984), — N DI WEREK T, 1979 £
BT 51974 EXE T FHEBOERBIZ 02 K/m?> icd 5
(W14« 4, 1980), 1980 E Wz BT 2EHE S 020 m TE
X QEDOAK0.37m, 3FEEFX 0.53m) 12 HEAAKIE
WEoTe WIES, 1990), A% - & (1980) 1%, HEH5E
TOEZELTES 03m P D7 FHaMEH 1 54 /ha LL
Lrw s EERPERL, ML WERX CRRHERREER

F-1. {70y Mgk 2 {EEOMEWERE (m?/ha)
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5~6 FH I Z OEER I I NT-DEx L, BEX TR
AEPAFARL 03 m B ED b O OEEME L BE2 b #
WEHHTL T b, 1990 F (kIR 21 ) B 577
MES DS i, AW 3 R ERRX T 2.44m (£—
N 3~4m), 1 FEOAEMX 1.58m, HEX 0.44m, K
1 3.8~514/m* Thotz (7272 LEEINREHEHREE O
iRz EOIfE, a5, 1990),
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1948 FFEFEMEABHIC 0.24ha D7y ~ A %, 1968
FERRENHEABPI OB, ML WEHEX D Z 2
niww02had 7 uy v By, B, 2HFBEL 7 &8, B,D
MF S ERER L, 3FEFT» LFEDHPIEEL TR WY
S, BB OTEREENEV, Yoy FN® DBH 5cm M E
OBARD DBH 2#HEL, BEEEHKLZ, 7HIEDnT
X DBH 3~5cm ® b DB BEEL 72, FEEIX, FEM, &
FRIMTEAR, BRI XS Uz, BIRMER % 7ERK
L, RESOBHERER, BEHBOMERIES (FE6
mUT) OBEREFER L, &7 FEFBc oW THE
%0 OGRS £ T OB R BIRNE - RIS
ERECEHI L 7o, BHIFEE 2 2002 S£F~2003 FHICE
FEL 7z,

Iv. #% R

1. 1948 FFRFEMFEFBR O BE
L7y b A BIT A EEER S K2 12, BIARAL
EBMEH-31CRT, 7 Tk DBHY7~105cm @ 2 A H3
PRI, 61lecm ATO b OLEFR L A o> b, RER
OBEIX 7oy D 19%DOHEREZ 5, FEHsBEL

Zay kA 7ay kB, Zay b B,
_— AR EEZN FHAR
e MEA % #EA % O % BRAA MEAR % WK % B % RN MEAR % Rk % H %

7F 673 1691 (80.2) 6.56 (90.2) 23.47 (82.7) 882 040 (2.4) 0.67 (105 1.07 (4.6) 860 089 (9.1) 123 (30.8) 211 (154)
R F 336 (159) 022 (3.0) 3.57 (12.6) 461 (27.5) 143 (224) 6.03 (26.1) 403 (415) 111 (27.8) 5.13 (37.5)
YIS 0.09 (12) 0.09 (0.3) 8.20 (49.0) 2.85 (44.6) 11.04 (47.8) 173 (17.8) 062 (155) 235 (17.2)
FFF 0.03  (0.2) 0.01 (0.2) 0.04 (0.2 063 (65 008 (1.9 071 (5.2)
THAS ¥ 0.06 (0.3) 0.06 (0.2) 0.58 (3.5) 0.09 (1.3) 067 (2.9) 062 (64) 010 (24) 071 (5.2)
yuy ¥ 0.49 (5.0 0.49 (3.5)
SR+ 029 (1.4) 003 (04) 031 (11 0.07 (0.4) 052 (82) 059 (26) 034 (35 034 (86) 068 (5.0)
= 027 (37 027 (1.0) 116 (6.9) 037 (5.8) 153 (6.6) 023 (24) 010 (25) 033 (24)
IX¥ 0.11  (0.5) 011 (0.4) 0.48 (2.8) 0.02 (04) 050 (2.2) 018 (1.8 007 (1.8 025 (1.8
Ny aYFF 0.09 (0.6 0.09 (0.4) 017  (1.8) 017 (1.3)
FIINE 013 (1.3) 0.13 (0.9
FYAHTT 016 (1.0) 020 (3.2) 037 (1.6) 010 (L1 0I5 (38 025 (L9)
NYFY 0.45 (2.7) 0.45 (1.9) 0.09 (0.9 0.02° (06 011 (0.8
FN 012 (0.6) 012 (0.4) 0.31 (1.8) 0.31 (1.3) 0.05 (0.5 012 (29 017 (1.2
DA H s 0.14 (0.7) 006 (0.8) 0.20 (0.7) 0.03  (0.3) 0.03 (0.2)
y=7v 002 (02) 002 (0.6) 004 (0.3)
AANET AV 2 021 (1.2) 0.21 (0.9 0.01 (0.3) 001 (0.1)
NI VR 0.01  (0.2) 0.01 (0.0) 0.01 (0.3) 001 (0.1)
NTFTHILT 0.03  (0.4) 0.03 (0.1) 017 27 017 (0.7
YvEIY 0.06 (0.9 0.06 (0.2
TREFY 0.01  (0.2) 0.01 (0.0)
TUNTH LT 0.12  (0.5) 012 (0.4)

6.73 21.09 (100) 7.28 (100) 28.37 (100) 8.82 16.73 (100) 6.39 (100) 2312 (100) 860 9.71 (100) 3.98 (100) 13.69 (100)

DBH 5cmBlED b D2 &R, () AOMEEMHNE,
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7oy b A OBARAER
e« BREA O, ERAIIERO LT,

7o S 20 m OMIEE 2T L Tz, 7 EHE O
JE1X 1,017 & /ha T, 2D bWREREEEL T3 50
1300 A&/ha TH Y, MIEEFERES TIEIMEARIL 22 cm
2, #WEARKIZ8cmicE—F2 b5, kL LTS
BELUI, EFHOMERBICIEZRA /¥, SXFTRKED
Ao, 7rPERANCESLS L, KEREKD
73%, MEEITHEIRE D 80% % i (F-1). 77+ BEHMX
Zay FERBICHMHLTE Y, BBOBE T ClsEAD
Mmool

2. 1968 FETE MR DM D EE

Zuvy k By MHAWEIEX) 1238 T 2 Y EE 2w o A6
-4 12, BAMERZR-512RS, 77 Tid DBH21~
89 cm D b OMRERR, 17cm LIT O b OEHH & 4 S
N5, EMOBHEIZ 70y b0 26%0HER %5072,
7 L F R OEEME S A E R L2, 3em PR
DbDDEEIX 215 K/ha ¥ &S, ZOHMHIZRFHHT
S OBEZGICER L Tnic, 2L THERBICEL TWw3
TFEHFEHIE S b (30 &/ha) T, FEHFEHEARD

fag R 50 2 &3 2% T Ehrot (F-1,
b D ICHEFE OMEE %L T 5L, w4/
¥, THAZY, VIIXY I T, avy777kETH->
Too £ WYY AV T BMEARD Mg E W E R D 49%
2o, 15ecm #E— N & ¥ 23— UROERBEM 2R L
720 ZN S OFEHBHIIFITER L 7278 &4 15 m OMEE
2RE L, MEXMERSE 70y NEREO 5.8% 13 Xk
Mmooz,

Za v b B, AFAWESEX) 12380 2 Bk 16 2
-6 12, BARMER%M-712RY, 77 Tk DBH49~
103cm @D b OHRERS, 21lecm AT O b O WEFE & &
55, RESORBEIZ 7Ty N0 25% Dk E H iz,
7 EHEHIEEE s L FEROEXE oA E R L, 3cem B
LObODOEEIZX 1,055 K/ha iz kO, 7D 5 bIHEE
(Baf12m) IELTWEDIE1104/ha T, 7av b
B £ bEWEEZRLUI, UL, FEHEARHEARDME
W H5D 2 7 FOBERXI%CTET (F-1D, 7
DEE U BHMRIDLILL T3 EiFnniz < oz,
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REFEi, PRERAR DR ; R, MERUES © 79, DBH 3cm LALE | # OfbkikE, 5

em PAE  BEREAANEE O BT,

Bbo THEFBONEEZ 5D TWBEDIX, w4/ F (|
EWTERNC S 281G 40%), V7 I XY 77 (18%) =«
ETHoTzo £ LTT T HHE O IR ORBE T 5 &
U QFIECER L, REREHEE 2 SNz & 2 2 Tlk
TFrEPRE E ol A RSEAHbASNI, &5, W
HEDHDERE, YYBEE LDy VicEHbhiz) L
TSR 7 oy MERED 19.9% %2 o1z, %O R0Y
TREHFC L@y, Bl LEARE L Ach
72o

3. REEHREES, S DEREICNT 27 FEHREODH

7 R O RE g & O REEE 2 T A R0 7 EHE O
FEEH-8IZRT, uy b ATIE, 0~5m B &5~
I0miCE—RDBHY, EO7 I ATHEUEETHERY

LIGEOMERME L LK T % &, 1 BOKETERLENH
shte (x2ME)e LHL, 10mBUEOMER W & b7k
EEETROZRLNTHY, 20~25m TH 450 &/ha O
BOWEERHER L7, —HF 7oy b+ B, T3, BETTZL
CTEWERRL, FHEEEC E b 2WABMKEEAS LT, 5m B
WTIE 200 K/ha 2T Exhrol, ENDZ T ATHELUE
ETHERT 255 0OMMmME L KT % &, 0.1%0DKET
BRRENAON: (*BE), 70y b By TIX0~5m
ZE—RHAAHSN, 5mLLETIF 100 A/ha I3 4 h o
7o IRERE ORBE D S 5m INICES L7z BEk o H
B, 7y b ATRIRGICT EhrolzDicxtl, B,
T81.8%, By T8I HELL (-9, Z=DD7uvy
MZ BT 2 R BRI B B B A0S R’ 2
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B-8. &7 v MBI SRR S O FEEE
72 Ao 7 >R (DBH 3ecm A L) @
B

D, By, Boy ADIEHIGEERHCEPL TS EHES R
7z (Kolmogorov-Smirnov # %, Bonferroni ¥ kX b &
TRKHE & ) |

V. % =

1. EHfRTHEEENR Y M

TFOEHMNET LlehErZHET 2HEHEL LT, &
S 03m U EOHBOABUIC X 2 b O RES N, Kk
10 4EFEE O ERE T 5 A /ha LL L (B, 1988), 154/
ha AL (B4 « 4, 1980) & Wi zfliSRmE L Twv 3,
SRR T b, RER 11 £ OKFA T 1 A /ha DAL
EVHHEAIZ LD, ANFAOCEREX TRIEF VT LIenE
MR IF5E T OHBMBILB I W EHI S L TW: (Hla -
&, 1980), AWFFROMERTE, (hEREL 20 RS TR
wlitile YA X« BE ORI KL L Tz (iE s,

(I] é 1I0 1'5 2'0 25
REMBERNOOHERE (m)

-9, &7 0y MBI BRI G & o JE

ZEbD 7 FEHE (DBH 3cm B E) @

SRR 4

1969) 7w b A DMEEE 54 FFORE ST 7 MR O 5
EMcm->TBD (M-2, 3), KR 11 EORE S THHE
iglz Lotz 7ay b By 23k EE 33 O Rf R
TUIIXY 7T, w4/ FEOEETIHEMKRE RS
TwbZE (M4, 5) BR&NTZ, LeLahns Fay

b B, Tk, XER%Z 1L FORFSICIZZ OEAERTZ LT
Wi b b & F, KEHE 33 ORI I ARE g 1
Lic 7 FBHBN T bF s ont (-6, 7), 7
FRIRFEHFHEFHE E L TRIIL T3 Eidunnic S WIRFET
Hotze TOXIZ, O THEPTE T HEIELE LT &
ENTOIGD, TOBLT LS 7 FFHERNEHEREL
TWB LIRS RN EARENT,

Zay b By fHEC BT 558 11 £ O AR R £
L, 7HUNOEARE (S XF7, A8¥YHTT, K4
J ¥, NFF) OHEREAY0.6 K/m? A S, FEEN
14m T, 7rHBOFEE2 L 1974 F£FRFEEMOME (0.7
m) X DEL, REERIFEFO 7B OM (1.58 m) 1Pt
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