%K) & om # o#

4 0 R m o+ (m

h R R B W % 126 B

i 54 A B T o 144 12 A 12 H

AL 5 DA SEAHRENE 4 2% 1 HHY

AT T SRR B BT R A R 3k
(ft-8e)

s L EE FIAI BV 2 BIEOTE — At F OEHRII S 2
B

| |

i X wEERR (£ & & B & M #
B &) & & ® K
BRrR KK

(B
A A



WX oM oB EH
BLE R

BT, B - EEICETFOHA. EEOHBELOHBIORE, ZL THEAD
MAEN ST EWETERZRFD, TOMERKEZEDSEDEEDITHRA BT ER
AAZE BN A IS BT Ko THAD E BB FREIN T, BT HAD £35
HIZBNWTERDECENGDNORIBETFOCEEDBERETHD (Harcombe 1987). TD %2
A MEHIRTORELH AR (BME) BEREOMICEEIND, LA,
BERTIIEBHE TCERENCECHEENETLETFCEEDETHEMNT
B8, BUILBASINDZEEFRNERDIEVHSGN TS, TN FEEEED
BB % R b MU B M D SR EDER SN TV BEE X5 TS (Janzen
1970, Connell 1971). LAURFMTIE. 7 F DI —RIC FIREME A EE O % EH &<
Janzen-Connell DIRFRANLIL T DN E NI EEF N ESAH THo /2, £ T, LW
KR EERET 5T F RAMIC BN T ERORHEAR LT BRI A 7.

HE. EHCEFOLEEDFI—I—IlIo TR TERIINT ATz, LD,
RENSHBELUZ DNAZEFHO DNAEHARDIET, INETOMIETIEAATRET
HoTBTOHAAHFCERREDFEBRIBEIZREN AT/ (Godoy &
Jordano 2001). AFAFE T, IARDEFBROREIL Lo THRODEERAT—IVTH
HETFHADBEREE, COFEEZHNWTHRIELE.,

BT P REQBRMER TIOITEAIRET 5L, MADEFHHOREITIL.
BECHBEREIDOARREDFAYNLRREERNREKBETHESZZI5ND
(Seiwa 1999, Nakashizuka 2001). ZHE TS, B HEMKE TLHINFry T &0
FHREDZEIBARD B HICKESEETHILAVRINTEL (Clark & Clark 1992).
UL UIRHEOEZEILEMM T, TBICEET T HHENFI A TESEEITMERE R
BORERHICI, TRERS, LMDTFHO T EIZIESIRESL., LEESSITHE
HEIED, DFD, T FOEHIREEZBA T HRIK, Y ROT FHB D 3 FEDBIR
PHERTILENDS. AMATIIINSOBERICERL, TOREEZAS 2.

ZOEIIZ . T F DBERD FEDER S /35— AT TS S0 5 BT B
R BREBEERDVED TNAEEZENE/20 ., EQIIRREZRNED EIEE
B EOBECHFEL TN 200%, £FELEBEL THLMITILERD S, L
LINFETIE, 2 TOAEERICORESFEMBM R RIN TR 7=,

TITHEMAETIE, BAOKBBERFMHERBR T IR E/LEMTHDT F (Fagus
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N2 5ISRITERS XOZO ER RSN LI,

FI T, BREED 1995 T 0.6 ha D AHEERAEXZHEL 110 @O —Rry T
& —RICRELLIZ T, B S RFENE CETOBEA MO L LETNICE
DB EREREL.

AT BIETIE, 2RO RKD BRI LR EREIT Lo TRENE FLEME
LBFOEENNIIAEIZEE 52T, RAOHHE KRLEEETH-- (Fig
1. MAEENSBHEETOMIC, BTOBEELSFIIBIAICELUI. BT, B
N ST OBENETEEETO A ERIENMEERUE, BPBENH
I & SR I TR R UL R RS 550, o O FBIHE<Eho
I REN -, 510, BEOBMC LB TORTRIT, 7 RADSHEN
BT EDST F FRAD HE T TE W C RS L, BT B E K70 A H
1\ RADSOEBEENBEEC Lo T BTOBEA LT F RAD 5% K
BRU7Z=HDNSE, IR bDNEE{LLTZ (Fig. 2). TORER. B2 TOEEITH
BRI RFENETICT F RA T TAEEAL . BIREITT F AN SHN
e BEDEI RoNAIao7 (Fig. 3). AFElX. 7F TH Janzen-Connell K
BISHAL T BT R R THY, BEO RBEAREED SN K THRILT
BZEEND TRUZBD TH S,

BIB IAYOHFIANT—H—% BT F OB A OB EFAM: BAEELY
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Fig. 1. Crown projection map (upper left), changes in the spatial patterns of
undamaged seed density through time (arranged vertically in center), and the spatial
patterns of percentages of unsound seeds in each dispersal stage (both sides) in F.
crenata. Shaded crowns indicate conspecific adults. Numerals on the solid line

show a partial Mantel correlation (*-5-: not significant, L P< 0.0001). Numerals
in parentheses indicate the proportion of sound or unsound seeds to the total number
of fruit.
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Fig. 2. Spatial correlograms for different dispersal stages in sound
seeds. Solid and open squares represent significant and nonsignificant
correlations, respectively, at the Bonferroni-corrected level (P <
0.003).
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CBETRZEZRD) ZHIEHL ., INETIRIZERAIGELE > = THMS BN = EAIC
DNTOHFEE 1%, ERICITIZEE WAz, BTEEI, HBLZEREORES
FUOKEERENSENEI DNA 2L, v 17087 b ——Z& BN Tiro .
MERIE, 1 BERAUKERRAEXICBWTEERSE (2000 F) EEEZE (2001
) ICHBRLET FOEREE AN,

ZORER, MEFEIDHEERITBNWT, JIDZOLFEEANETHMOEN/
BN IR T HZENRINE (Fig. 4). SHEE (2000 4F) ITE<HEELZBEFRIFE
AIEIOBERE (1996 4) MO EO BEFETORKEREILEN EZRU,
KHAZDKENBTFEIEES<DEEREFEL TN (Fig. 5). SHICEEDEREE
BENT BT XD, MO R ENERFRIC/R5EE 5N %, £z, B FIC RS E M
ERZNEFHIZE . EEOHBRBIIIEFHI BN DEMARDSN (Fig. 6).
I BEFRITESOREBEREZBECU T TORABETEALETRHFAL THHELE
EO0, BT O BFTEENELEED ., JDEDBFINIOREINEHASINEDIE
ZRLUTWS, AETR, BTFROREEFEIISTL2ERDON —FA7, TOXHf
EUTRER BRI (BAERO WIS EERER) NESNEILEHLNLE,
ENRENBERBRINTE AN ZZX LD~z HENILIEBDEE A 5.

BaB RRAHKEFICBITETFREOHERYOBEH
BTOBRBICMA TYEEELEDBREOEL BT RIS, BN/ EORET
AR EED BYAE DM SR BT BT ENHIS TN B, BT B TEIE LB T
RAEALEEL S HBHOBIER OB, BEDERE REICHREEY
BTERHSN TN, LU, 7T HEBRT DM AD FTHE SHETHDET FOH
EREHRNZENMSN TN B HARDS T, HIR RS B oA B ER A
EEOBEEEEICEDINTEAL TABNT DWW TRHELZAIXZN,

AETE, THHE 3 DOKBEYIT (T OHBEA. MEEDHEA, FrvT)
I KBS T DT FEEQBBRIC SR ET ENE AT, 3510, YEEEE
DHBEISHO B O EEOHSNC T HI0IT . EI1T FCHELEEE B
RERCSMIHRERIC KALEOZ THEARO RO BRSO T ERE L
7o

T OYEEEET, BSHBELABKIE EFERNEL T, Fro T FoME
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- E

Fig. 4. Crown projection map of trees with DBH over 10 cm. Shaded crowns indicate fruited
Fagus crenata in 2000. Lines connect identified seedlings and their maternal tree. Furiting
indices indicate the amount of fruit: 3, Large; 2, Middle; 1, Small.
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Fig. 6. Relationships between maternal characteristics (i.e. SDE,

and DBH) and distance of their seedlings from maternal canopy
edge (a), from maternal stem base (b). Fruiting indices are shown
by different symbols.
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(Fig. 7)o B0 TH, BED BNT FOMEAD FCESEELEEEDEERIT. B
HIEWEZRUZ. 2, EEOFELRILCERI, EMESAT FICTHBNTERD,
T F QI T TR R I LB OEANEN -T2 (Fig. 8)s ZHBED RN
5. BIED RN T FOME T T B EIOEN B LR A TR RO A%
Tp3E% S L EOBO EHERIC BBLEEEZASNEDIC A, O HE FoF
P T T, BN EAME T30 TEED LI KZENBL NN T
bDEEZBND,

B58 HEBOMRIEET /00— FOEFIC 5L 5HE

EAETIIT FHRCBN T, REARDHIESL BIARIC I TELSF vy ITMA T,
HEEBRITIMETEOBRERPOERNY, BEEO TBONBEEALEEDE
7. REICKERFBE 5 X TABTIRFISMNC L, AETEESIC, THHEAS
OB B BT WAL, 750 M RSO B RIS AT BT R B
ELTz, e, 7T, FTRBICAEET 990 HBEFCRISEBIET. #
KRELED BB EFRE BTN BIENHABN TN D, HEEHRT 2. T
BOH, BEUNCT F ORERED 3 FRONXENLAEBEERAT 5240
o TT F OEHBRERSNC T BRI,

PSR T F DM AD T BT BB FUR AT AR < (Fig. 9,
10). KHAXTEBOT FHBIIDaho7e (Fig. 11). —F . BENENIXF 50
D HED T TIRE SRR AN RIBE THY, kAT XCHEBOT T
BRI B< RS, £, FHIME ST 20y T (Fig. 12)THATA XHBOT FH
B Do 72,

THEDR R, MEAT LT BESHET /0D FBIEE T 57 F 0
BAZET £ /P —DEN, TF O AHE O EARHEIT KE<PELTED, T30
Wi Lo TEETHBIERRL TN B, Tz, FHDODTbEry THERHE T
EaSHEEORRIC RS BENTHY, FHOHEIMED D HERIOENIZ
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FOEHFICEDOZEERELUTHRINTE YYD —FRHESLT v T FAF TR
HHII TN ENEMTILT F OB HERPALERN ZEERL TN B, TF KA



F. crenata Heterospecific

100 O
0
75
©
2
g 50
(]
X
25 -
o I T |

0 30 60 90 120150 0 30 60 90 120150 O 30 60 90 120 150
Days after beginning of investigation

Fig. 7. Comparisons of the seedling survival between early (E) and late (L) emerging cohorts in the
understories with different canopy components. Broken lines indicate the day that the canopy trees of F.
crenata completed their leaf emergence.
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Fig. 8. Comparisons of the seedling fate between early (E) and late (L)
emerging cohorts in the understories with different canopy components. (0,
gnawed by rodents; (O), physical damage; (&), insect herbivory; (W), disease.
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Fig. 9. Percent leaf emergence and leaf-area growth during the growing season for
canopy trees and juveniles of F. crenata in 1999 and 2000. Curves indicate relative
frequency of leaf emergence of individual saplings of F. crenata and canopy trees, and
percent leaf-area growth of individual leaves of canopy trees. Timing of leaf emergence
followed by the same letter are not significantly different at P < 0.05 by Dunn’s test after
Kruskal-Wallis test for the juveniles. Fc, Mo and Qm indicate Fagus crenata, Magnolia
obovata and Quercus mongolica var. grosseserrata, respectively.
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Fig. 12. Box plots of the Sasa quantity index in all patch-
types. The upper and lower horizontal lines on the box indicate
standard error. The vertical lines extending from the top and
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values, respectively. The dots are the arithmetic mean. The
same letters are not significantly different at P < 0.05 by
Tukey-Kramer HSD multiple comparison test after nested-
ANOVA.
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Fig. 13. Changes in demography of the F. crenata
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the same cohort that fruited in 1995. For the sap-
ling stage, demographic curves were drawn by the
data that surveyed in the chapter 5. In the sapling
stage, mean age and number of individuals were
calculated from small saplings (shorter than 1.3 m
in height) and large saplings (taller than 1.3 m in
height), respectively. S
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