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1988~'90 &£ D 3EMD A X 7+ BL U 7+ ORRETH, EFHEOBESD X Uk - #HERE,
KB > THELF v 7UEEOERICKRIZTTHE, VY -—RTBSIUBREETELE
R E ORRIC OV THEMICRE L. O THET 3,

HEIC TN IO IR FEREERORE, HWAREORIEIC TV 72 Wi BR
KRFEHEHRHAROWE HHE, FHYBORTEE B L AMRSTRFRILZR o8kH
BEAEEICBILEBL LiF 5, i, XRRXIERICH:0 TEM%E BRIV L 2 HRBEYEAR
K BILEL EiF 3,

II. & =

HE, HEREERESKEN O | LfREIiciIE 4 2 BB BB S A0 1313
AL 7: 1 X 7+ KBRMAE L1,

C OHUR DS, FHEMS D 5 6 km TR OHEA (35°56’N, 138°51’E, #&5 770 m) TD
1956~1985 £ DFRAlIC L hid, FFHTER 11.5°C, FERKE 1,444 mm, $7-, & OERIERIC

#1427 FHEEX (Fi-1) OB

Table 1. Species composition in the sample plot (Fj-1) set in Japanese beech (Fagus japonica)

forests
H
Spp. Na  Nu Noba o Qe Heeo BB e

Fagus japonica 39 554 22160 755 55.1 19.0 639292 25572 76.2
F. crenata 9 9 36.0 1.2 74.2 22.0 163869 6.555 195
Acer japonicum 41 67 268.0 9.1 16.1 11.0 16509 0.660 2.0
A. sieboldianum 40 44 176.0 6.0 18.0 12.0 7706 0.308 0.9
A. tenuifolium 18 26 104.0 35 30.6 14.0 594.0 0.238 0.7
llex macropoda 1 6 24.0 0.8 185 8.0 2894 0.116 0.3
Stewartia pseudocamellia 2 2 8.0 0.3 9.7 10.0 74.1 0.030 +
Acer micranthum 2 2 8.0 0.3 6.4 6.0 412 0.016 +
Abies homolepis 3 3 12,0 04 6.4 4.0 391 0.016 +
Clethra barbinervis 3 3 12.0 04 4.2 5.0 308 0.012 +
Tsuga steboldii 3 3 12.0 04 34 2.0 13.6 0.005 +
Acer palmatum 2 2 8.0 0.3 25 25 127  0.005 +
Schizophragma 1 1 4.0 0.1 3.8 13.0 6.4 0.003 +

hydrangeoides
Acanthopanax 1 1 4.0 0.1 28 3.0 6.2 0.002 +

sciadophylloides
Enkianthus cernuus f. 1 2 8.0 0.3 2.2 2.5 46 0.002 +

rubens
Acer distylum 1 5 20.0 0.7 19.7 12.0 1.0 0.000 +
Callicarpa japonica 2 2 8.0 0.3 1.0 2.0 04 0.000 +
Fraximus languinosa 1 2 8.0 0.3 85 4.0 0.3 0.000 +
Total 170 734  2936.0 100.0 74.2 22.0 838514 33541 100.0

N. B. Number of stools (N) per 0.25 ha, number of stems (V,)per 0.25 ha and 1.0 ha and, its relative
value (R,4%), maximum diameter (D,,,,), maximum height (H,,,,), basal area (BA) per 0.25 ha and 1.0
ha and relative dominance (RD) of stems with diameter larger than 1.0 cm are given to each
species.
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Eo BAMBER (BRBicsWT 1 A& 8 AEMIERY SilicE 25T A $8K -
$BA1971) B B0°TH -7 (RAIRS, 1989), 2% 1, TOFEHIRIIZBELIROMRIN
KEFESHEOXIBICIET 5,

1. @ B K

1.1 Fj-1

5 1,160 m QYD 15 WE—15 24 (5L N84° E, {4} 28.6°) orhifick 34 X 7+ K&K
A2 50 m x50 m OHX (UUF [Fi-11 &FES) 23 7o, TEHITABORLSBVEED
[ Bp(d) BTH 3, HIERAIRA X 7+ (EBaEAasT 25.67 m?/ha, {85 76.2%, 37
AA$2216.0 &/ha) HELL, @27+ (BEKTERESET 6.56 m?/ha, HITESE 19.5%,
MAAH 36.0 A/ha) PHHEBEEKL TW3, TBICBNYFIHNLF, a~9F9HLTF,
LFO9FIALTT, IIRATT, 1o~ hTF, L YANAIFREDOH  FREMSEL, HE
BARKIZ 18FETH S (F-1), MKIZ, RX ¥ 7 E2RE, 70E VPN FHOHBSESVE
BTHET 24, HERED, HETRITIHA, YATIHAL, vITLVEEDEARBL
UARAEH S 2HPNCMATE 7 & I INT 2 HRENEVEZ LD 5, VbW 3 EAROKEKT
b5 (KRARS, 1989),

1.2 Fj-2

B GROREMREX OEER 880 m OF—aflm (5L N55° W, ikl 32°) odiflicd %
4 27 FREMMIC 30mXxX30m OAHFEX (LAF [Fj-2] &ML %3, LIBIIAMEEL
U Byd) B TH 2, HEXARA X 7F MEkEESEH 31.69 m?/ha, fAXIE L 87.2%, 3
AAE 1800 A /ha) BELL, BERBIRRA IV HLT, $9V, TSHFTE5E, 777
F, FYUNF, NIYVRIBEOHENHET S, BERBEEFYFIIIT, JuEYB
LUV LYY TORBEESE (F2) MIKIIHE FHO—Hic R X & 7 2SHET 5 755,
L2EMICE N Y 2AYPRVHBEBEEB X UVHEEESRT, VbW 3k Y XA5ROKKTH 5,

. # £ 5 &

1. FSuTIC&LPRE

1 2 7 F BRSO > OFEX (Fi-1, Fi-2) it 3 7 F HRE LB OREIRR E21E8
A7z, 1988 4Fic FEEDO AKX % 10 m X 10 m O/NX[E i 25 4y (Fi-1) B & U 9 %4 (Fj-
2) L, Fj-1 c#hFho/hMXEodivic 1, F/AEoMSic5 o5 v 751 30 %,
Fi-2 tidzh2ho/ NKENIC 2 B2 18O+ S5 v 72B/B L 10

FS5y7TRFA 0 /BI076mm X v V2 OFERHRICEE L 60T, ODEESH 0.5 m?
KIE->TBY, 3XDEE A 7RITHTHETOcm OFSEE LI, LEd->T, b59 7
OODILEE O&FH (Fi-1: 15 m? Fj-2: 9 m?) 35X (Fi-1: 2,500 m?, Fj-2: 900 m?) O % h
Fh05% BLV 1% IhMT 2, 4, ChEDLSy7iIck ) ¥ —BAEEEL I,

oD b5y 7id, 1988 FiIciIMmEEX EHic9 A 13 HEE, 9H28H, 10A5H, 10
H26H, 11 A9H, 11 H24 88X U012 A 19 BiczhFh 6 AATMWOEIL, 1989 Ficit
THI9H Fi-)BLU7H20H (Fi-2)#%i&, 8H 31 H, 9H21H, 108234, 11 H6H,
11 3208 UILHAEXE L@ LU 12 A 22 B (Fj-1) & 12 A 25 B (Fi-2) iz hZh
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Table 2. Species composition in the sample plot (Fj-2) set in Japanese beech (Fagus japonica)

forests
R, Dpay  Hpax BA BA RD
Spp. Mya  Na Noha (@ (i) m)  (em?) (m?/ha (BA%)

Fagus japonica 9 162 1800.0 43.20 61.6 24.0 28517.7 31.686 87.2
Acer tenuifolium 34 42 466.7 11.20 37.1 17.0 14315 1591 44
A. mono 1 1 1.1 0.27 38.3 16.0 11485 1276 35
Carpinus cordata 3 3 333 0.80 189 12.0 451.0 0.501 14
Fraximus languinosa 3 4 444 1.07 19.3 15.0 313.7 0.349 1.0
Meliosma myriantha 11 16 1778 4.27 89 6.0 183.1 0.204 0.6
Stewartia pseudocamellia 2 7 778 1.87 13.0 6.0 1731 0.192 0.5
Styrax obassia 6 6 66.7 1.60 11.6 10.0 1155 0.128 04
Lindera umbellata 35 47 522.2 1253 6.8 4.0 1073 0.119 0.3
Callicarpa japonica 19 39 4333 1040 32 3.0 86.7 0.096 0.3
Schizophragma 1 1 11.1 027 8.1 15.0 51.5 0.057 0.2

hydrangeoides
Acer nikoense 1 2 222 0.3 78 5.0 478 0.053 0.2
A. palmatum var. 4 444 1.07 4.2 4.0 305 0.034 0.1

amoenum
Abies homolepis 1 1 11.1  0.27 5.1 3.0 20.0 0.022 0.1
Pterocarya rhoifolia 15 16 1778 4.27 1.3 2.0 114 0013 +
Meliosma tenuis 5 9 1000 240 15 2.5 93 0.010 +
Lindera sericea var. 3 4 444 1.07 22 3.0 78 0.009 +

glabrata
Cladrastis sikokiana 1 1 1.1 0.27 24 3.0 45 0.005 +
Vibrunum erosum f. 2 4 444 1.07 1.7 2.5 34 0.004 +

punctatum
Pterostyrax hispida 1 1 11.1  0.27 1.6 1.8 20 0.002 +
Fraxinus languinosa 3 3 333 0.80 0.8 2.0 1.1 0.001 +
Alangium platanifolium 1 1 1.1 027 1.0 1.7 0.7 0.001 +
Fraxinus spaethiana 1 1 11.1 027 0.8 1.7 05 0.001 +
Total 162 375 4166.7 100.00 616 240 327185 36.35 100.0

N. B. Number of stools (V) per 0.09 ha, number of stems (N,,) per 0.09 ha and 1.0 ha and, its relative
value (R,«%), maximum diameter (Dy,,), maximum height (H,,), basal area (BA) per 0.09 ha and 1.0
ha and relative dominance (RD) of stems with diameter larger than 1.0 cm are given to each
species.

6 AR ERNN, ZL T, 19904Ficiz 7 B 27 H (Fi-1) 8L U7 A 31 H (Fj-2) ic%E, 88
29 A (Fj-1),8 H 31 H (Fj-2),10 A 11 B (Fj-1),10 B 12 H (Fj-2),11 A3 H (Fj-1),11 A7 H
(Fj-2), 12 A 5 B (Fj-2), 12 A 15 H (Fj-1) ik #h £ h 4 FINEY OB %T - 720

B, b5y iRk TREDSWAZHEORET, RE BRI L LEOKELHF L1, Ficv X
THETFIOVWTIE, HBEES (1984) ORBFEIC LB >TITRTORREHN v ¥ —F 17T
VLT, @2 (sound, BHB+HCHRBLTHBEZELTVWS D), B AL (aborted, KD
REDBAFSTERBLTHELZSD), LW (empty husk, PIEH 2R TRIEOREEL R
S>h3dm), ¥ (damaged by insects, WERIcEthD#EH 32 VW IREBA - BHOBRON B
D) BLUBEE (damaged by mammals and birds, 2 X 3, Y R ED/NFYPLEITL-T
BEINTVEHD) KHBLEBRIIENTNOHMERA -, 2D E» OBBEOET & I3AK



BRI AR O T I BE T 2 BRERTE 1 133

DH iR LT,

4 RTFETFORRONENZ, ZDEROR}EDBEROFICEL > T T THDLLHIE
BAKETH B0, BEIEMETH B (KARDS, 1989), %1, BRFIEVGEE, REVKER,
AR BRIEOH NS A EBU B,

)y —BOMER, EMNLAY ¥ —% 2 HE 80C THREE1K, O1 X T+, 7F0OERE,
HIFEEDRE, O, @E BEOXIILE,L-1) @F0iE, $hhok, L -Hik
¥) CHBLT, shEhomEEIIEL

2. EDERICAHTIHE
mHEEXicB T 2 REREH ME (1988 F) OBFICRAE LM X TFEEIIHVT, B
DB AT - 1o
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Fig. 1. Seasonal fluctuation of the density of fallen nuts (No. / m?/day) of Japanese beech (Fagus
japonica) in the two sample plots (Fj-1 and Fj-2) of Japanese beech forests in 1988. -
N. B. Classification of fallen nuts; @: total, M: sound, (1: aborted, O: empty husk, A:
damaged by insects, A: damaged by mammals and birds.
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Table 3. Density of fallen nuts and cupules (No. /m?) of Japanese beech (Fags japonica) in the two
sample plots (Fj-1 and Fj—2) of Japanese beech forests in the years 1988-1990

Fij-1 Fj-2
Nut Cupule Nut Cupule
1988" 943.93+144.009 392.53+47.64 907.11+150.26 383.78+67.62
1989? 0.20+0.21 1.563+0.80 0.221+0.29 0.891+0.70
1990% 20.17+17.92 10.77+9.08 61.00+26.63 31.55+12.16

N. B. Caluculation of fallen nuts were made using the data of 30 (Fj-1) and 18 (Fj-2) seed traps,
except the period of Nov. 3-Dec. 15, 1990 (eight seed traps in Fj-1).

1) Sep. 13-Dec. 19, 1988 (Fj-1 and Fj-2).

2) Jul. 19-Dec. 22, 1989 (Fj-1) and Jul. 20-Dec. 25 (Fj-2).

3) Jul. 27-Dec. 15, 1990 (Fj~-1) and Jul. 31-Dec. 5, 1990 (Fj-2).

4) Means at confidence coefficient of 95%.

Fi-1 Ti3, 19894 5 A 9 HIt ARANOMED L FAMIC 2mX30m O~<L b % 4 KRB
LT, ISICENEFNONL M2 1 mX]1 m /N 60 fickin L, SXENICREL-EE
O, EEOTK (EEHIUHBRER) 5XUREEEORELE L2, MLHAEAE
#£6H7H, 288, 8A2H, 11A2BRSCIKBEDN6H4H, 7TH27H, 108298
fT-1

Fi-2Ti3, 19894 5 H 9 Rt ARAOME LT AEIC 1 mX30m BLF2mXxX30m @
NN EZNEN2HZRBLT, X0 %2 1 mX 1 m /N5 LT, Fj-1 EEICAHET
KEDHRICOVWT1989E5H9H, 6 12H, 7TH20ABLU8 A 31 HOH 4 EFEEA
ot

IV. #RELUER

1. IXRTFELUTFEREBIOETH

1.1 REOETEK

WAEX D 1988 EORFETH (FEHE) FRI3WWRTXIIT, 41X 75T 943931144.00
f/m? (Fj-1) & 907.11+150.26 f8/m* (Fj-2) (SHRE 95% CRAMEE%1T- 10 UTFOF— %
SHHELTVWAERVLWLOREUEHEICXZ) L1y, HMHEXESICSFERTREETHE LT,
1989 4Ei3 0.20£0.21 f/m? (Fj-1), 0.22£0.29 f/m? (Fj-2) THRETH - 72, 1990 4EiZ 20.17
+17.92 fil/m? (Fj-1), 61.00+26.63 fil/m? (Fj-2) THFFEX & bICRHiFEL 0 E FEIIML -
25, 1988 FEDEN%E 100 & LHHTA B & 2.1 (Fi-1) 8LV 6.7 (Fj-2) DIEWVETS - 72,

1988 FFOBREHE FTHIIMFAERX & i 10 AFIH 5 11 Bgfich I Tagucmi T, 10
HTH#»5 11 AP0 e —2 (36.7 fl/m?/day (Fi-1), 28.4 {H/m*day (Fj-2)) %= hlli
SR T 2ERIER L (B, 1990 FFR3FTHOE — 7 IMFABX E ic 1988 F LR
v, 7 A TA» 5 8 AFAlic £ — 7 (0.43/m?/day (Fj-1), 0.96/m?day (Fj-2) »#Eh, #hll
BRDd 2R L T,

—%, 7#13 1989 fEic 3EMDORELREETH (Fi-1: 31.60+13.83 fHl/m? Fj-2: 32.22+
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F-4 25FHOA X TFBEMDICEITETFREB LUK TR (E/m®

Table 4. Density of fallen nuts and cupules (No. /m?) of Siebold’s beech (Fagus crenata) in the two
sample plots (Fj—1 and Fj-2) of Japanese beech forests in the years 1988-1990

Fi-1 Fj-2
Nut Cupule Nut Cupule
1988 6.1314.20 2.80+247 0.33+0.46 0.11+0.21
1989 31.60+13.83 15693+7.11 36.22126.17 14.33+11.87
1990 0.47+0.66 0.40£0.39 1.33+2.13 0.331+0.46

N. B. Number of seed traps and period of their setting are the same with those in Table 3.
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Fig. 2. Seasonal fluctuation of the daily amounts of fallen nuts and cupules (No. /m?/day) of
Japanese beech (Fagus japonica) in the two sample plots (Fj-1 and Fj-2) in 1988.
N. B. @: Nuts, l: Number of cupules X2.
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26.17 fl/m*) %L L7 (F3), BEBRETERI X TF LRE TV, £/, 19894
Fi-1 itB 1 3 F THREFAERIcB VT 1986 £ ICRB I N - BESREETH (92.80+73.14
f/m? (KAFEDS, 1989) O#1/3 Th -1

1.2 BIOETH

AFHEXICH T 5 1988 F D1 X 7+ OE TR (B ZhZh 392531+47.64 f/m®
(Fi-1) & 383.78 £67.62 fll/m? (Fj-2) TH -1 (F4)o 1 X7F3 1 HOR}ic 2 @HoREL
B3I0T, B 2L IESBREENET 5, Ld-T, 35y 7 TS N BRE%
THERIUKBIETHE 2R LAEERZEE—HT 2T THS (O« Hul, 1984), 2T
T, B ETHE 2459 5 & 785.1 fl/m? (Fi-1) & 767.6 fll/m? (Fi-2) & 72 b, MHAEBEX & B
BHETHIRIER Y, THROLHMEDED 1/2 12473 79.4 f/m? (Fj-1) B & U 69.8 ffl/m?
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Fig. 3. Relationships between the number of fallen nuts and cupules per trap of Japanese beech
(Fagus japonica) in the two sample plots (Fj-1 and Fj-2) in 1988.
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(Fi-2) OB ETEB AR E LB, ChidB} ook ELLEEETLRVTH Lic
BETH1:DTHB (KAKRDS, 1989), WM& OERIE TROMB2HEKT 5 & (K-2), Fi-1
TREZTHEUEERTS, 10 AL S 11 BFIA0 € — 7 B TORIZREE T
SIETH 2/ 2LERY, ZoREFCHIETR Q7R OABEL BAERFED SN D,
Fi-2 KBV T OHF R R IFRROERZRTY, ©— 73R TR Q7)) HRERETHE
FEBEMF-1 ERBBRE-TWVW3,
TF ORI L EREE T AR L 1989 Ficd - & ¥ P (14.33+11.87 fHi/m?) 78
g?f)’ -tz (%4)0
1.3 BRRETHEBE MoK
HFEAEXICHBIT S 19884ED 5w 7 TEDA X 7+ EBREXE THOBFR (K-3) 2R
&, MEOMICIZLIT OBEBREFRSED SN 5,
N=2694 C—226.920 (r=0.891)- - - - (Fi-1)
N=2.079 C+109.148 (r=0.935)- - - - (Fi-2)
BL, N 3BEETHE C3BAETEH
BhicAFINALBRIBHNB LT EET T 3580820, BLERPZOEIHOR
BEERI»OMNTERT 5, Lzh->T, MEORICERBMRSEL LN S L IBRRET
BERFRE - HHROBAMBELC L5y FIcETFTBILEERLTV S,

2. RREOARIIEES

1988 4E> 5 1990 £ D 3 FERICHAERXD b 5 » FiIc & » TIRE e 4 X 7T H+HBREONR
EREBE, RELE, LV, HhE BREOS DIKABLTERSEIWRL, 1988 FI3BRE
BETHIHT 2 2 FhogE I3BLERED 60.8% (Fi-1),36.4% (Fj-2) Tb - & &L, »
WTRBARED 12.0% (Fj-1), 27.6% (Fj-2), LW 555 11.9% (Fj-1), 16.6% (Fj-2), HEH 7.7%
(Fj-1), 5.9% (Fj-2) & BEREM 7.7% (Fj-1), 13.5% (Fj-2) TH » 2o FIEOFERH» S, MFHARX
ORBNFIRAEL D, BEBRBEOHSE Fi-1 TEL, FLHEBELL, LLWEBLUERFEOHA
BFj2 TEWI Db b, DFEIC 1990 FOBRREANRICOWVWTA S &, BR2BREOHS IMmH
BEXEHIT 1% UTOMEICBEY, HFOHIAH 40~50% OERE LD 5, LI EOFEED S,

E£-5 25FDOA R T FEBERSICEBT BM4 X THETRRONBHEE (%)

Table 5. Classification of fallen nuts (%) of Japanese beech (Fagus japonica) in the two sample plots
(Fj-1 and Fj-2) in the years 1988-1990

Fj-1 Fj-2
1988 1989 1990 1988 1989 1990
Sound (%) 60.8 0.0 0.4 36.4 50.0 0.6
Aborted (%) 120 0.0 125 276 0.0 20.8
Empty husk (%) 119 33.3 26.8 16.6 0.0 204
Damaged by insects* (%) 7.7 0.0 50.2 5.9 0.0 40.4
Damaged by mammals and birds(%) 7.7 66.7 103 135 50.0 179

N. B. Asterisked: Damaged mainly by Pseudopammene fagivora.
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Fig. 4. Seasonal fluctuation of the fallen nut (%) of Japanese beech (Fagus japonica) in the two
sample plots (Fj-1 and Fj-2) in 1988.
N. B. Classification of fallen nuts; lk: sound, @: aborted, &: empty husk, [ll: damaged by
insects, [1: damaged by mammals and birds.

RERHEDIGIFHAEXICL > TREZH, BEFECEESET, MEECREOLODTEVETDH
BT EMbh b,

MFAEXIC B 2 REPEROBIIRIZELE A5 & (K-4), Fi-1 TIREELBROZISIZ9 Hh
)55 10 A FAIORIZ 30% LIFTH %45, 10 A THP S 11 A TAIOR IR 75~80% OEE %
EH 3, Fi2 Tid 10 B TEH 5 11 BAEHIF TS - & bREBEOESHE L (61.1%), %
NERICAIR TRD T 2B ER L 7o BREALRRRIL, Fi-1 TR X 2Z{LRIRCHEKTH
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v, 9 A¥AD» S 11 B TFAZ TOMIid 10% Rig0H&% 5 5, Fi-2 T2 10 B#Ad 5 T 4]
KREAREBROEHEDS S » E b, #hlAR 20% BiROBETH >, LW, Fi-1 T
12 8 HFAD S 10 A FaIchIFTIE 30~50% OFWHRE LD 245, ENLBIRERTH 3,
Fi-2 T2 8 A FE» S 11 BHIAICH T T3 12~25% ORIZEH T 545, ThLBREREL
3, HER, Fi-1 TR IATFTAH»S 10 BUAHITh» & bEVWHERER L, Fi-2 TiZ8
ATFa»5 10 B FAICH»IFT 10% RiBOETH 54, ZhLIEIERTH -7, BBMERE
12, Fi-1 iR 10 ATADS 11 AP T TH » & b HBMEL, ZThEHEICAi% chER
s 2 EAAED S B, Fi-2 Tk 10 AFE» 5 11 ARG, T TERTH 54, £hzi
HIcHik THRSEMT 2EMMBRD SN B,

17E, BEOIREALBEBEENICRVWE S YRoFES X URBAOEKEE (EE,
1991) » 5 7 F b *x ¥ v 2 4 (Pseudopammene fagivora) L5, 1982) k36D THB L
WEINI, 12, BREJRRICESBAROGOI X, FXIFEBLIVTY RICL 25D EHE
i,

TrBRBONBHEIEEA B E (F6), BREBROETHADShIDIF 1988 4F (Fi-1) D
4.1% (0.25 f/m? 73 Th -1z, 3FEMZE LB L THFABEX E bicREDESH 69~100% D

%6 2HHOA X TFBEIMSICET B TFETERRONEINEES (%)
Table 6. Classification of fallen nuts (%) of Siebold’s beech (Fagus crenata) in the two sample plots
(Fj-1 and Fj-2) in the years 1988-1990

Fj-1 Fj-2
1988 1989 1990 1988 1989 1990
Sound (%) 4.1 0.0 0.0 0.0 0.0 0.0
Aborted (%) 41 7.0 0.0 0.0 33 8.3
Empty husk (%) 0.0 13.0 0.0 0.0 3.3 8.3
Damaged by insects* (%) 91.8 96.5 100.0 100.0 68.9 83.4
Damaged by mammals and birds (%) 0.0 9.5 0.0 0.0 245 0.0

N. B. Asterisked: Damaged mainly by Pseudopammene fagivora.

7 4 XTFEEHS Fi-1) icBF 54 X 7 FRREFIFETH (H/m?
O T ER OB
Table 7. Fluctuation of the density of fallen nuts and cupules (No. /m?)
of Japanese beech (Fagus japonica) in the sample plot Fj-1
during the seven years 1984-1990

Nut Cupule

1984 310.00+99.6 120.08 £37.59
1985 0.08+0.16 0.72+0.59
1986 752+2.14 2.24+1.09
1987 (lean year) —

1988 943.931144.00 392.53+47.64
1989 0.201+0.21 1.53£0.80
1990 - 20171792 10.77+9.08

N. B. The data in 1984-1986 were cited from OukuBo et al. (1989).
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Fig. 5. Diameter class distribution of the fallen branches and stems by glaze damage in the plot
Fj-1 in 1989.
N. B. (J: Fagus japonica, 7: F. crenata, [ll: Acer spp., B: Cornus controversa.

ERELED TV, FOREAERIXTFOBALRAEICTF L2 Y v 74 0HIck 38E
EHEEEI NI,

3. BRETHOEEN

HESIIF-1icB8WVWT, 1984~1990 40 7 4FRSIth 1987 AR 6 FEflichbtiz-TA X 7
FEPLE LEBFETRIC OV TORBEEERBL TEl, TDH 5, 1984~1986 DA X 7
FBIUC T+ ORRBLIUFFE THIC>VWTIE, $TIHE L (RAEDS, 1989), 58, b
5w FICL BRAELITO - 12 1987 FFic >V T, B EORFEOHBEEE I X - TEEE
DEPDHEEIT> 1, ZORE, FEIMETH - EHESNL B, £RH), T,
1984 FEh o 7 EHOBREE FRNOMBEA 5 L (R, 1 X 7+ REXTFHILEE 7FMT
1988 Db - & BN Wb B, T, RIFEOBEFETHER, AAEH 7 +Hhicsir3 7
F OE TR ICEET 2O (B 5, 1953; F -+ ik, 1984; {F#K - &5, 1972;
HER, 1986; #&at - 1A, 1975) HEcKfE%FEERk L 7 895 fil/m* ($X%¥, 1986) % E[RIZ{ET
Hot,

4. MKEIC &L 3HEE L HABTREDEIL

1989 £ 2 § 256 A5 26 Hic 3 T, FHEMOD & BAEBHAHEAIEETTEND 900~
1450 m EEIROFHFMRICRIKIT L 2HEDSRE L2 D, 1991), KHTHHAMDINET 31
5 1160 m (Fj-1) fhEiR, - & bHEOELVIESE ThH -1, COMKICE-T, 1 X7+
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Fig. 6. Relationships between diameter and weight of the fallen branches and stems by glaze
damaged in the plot Fj—1 in 1989.

0 20m
{ | J

-7 Fj-1 OofEE#R] (Ouxuso et al. 1989) & FKIT & » TH U HERET
Fig. 7. Crown projection diagrams of stems higher than 10 m (OukuBo et al., 1989) and the area in

the canopy opened by glaze damage in the plot Fj-1 in 1989.
N. B. B: Crowns, [J: Gaps existed in 1984, 7Z: Gaps newly formed in 1989.
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ZERICEPCHR ORI ESRE Lz, EESIE, 50mXx50m OFEXN (Fi-1) & TFLE
B e RERBAHEST 5720, 1989F 7 HicHriBL 1ok « BT xTiko 0, MEEIFKIcX
5 O ELOHFEITY, HEROER, EX, AT ToRS, KEZAEL T,

AL 7B - BOEZEBESHERT (0-5) &, #FRARIL0.25 ha 2 414 KT, KifE
BTRA X7 FBEERCEAEZ W EBbh B, EHEME3~6cm DO LD 28806 > &
EVA, EHITIF 27T~30cm DRVEGIHEL TVWB T Lhibh b, 7, HHRL K - B0
SLOLOBERORNESEA X T FHK 16 KL RORBTHEELH -8, EBRZICHELIRY, &
#3235 (85°C) T 1 BRI ¥tk HEEAEL 72, B LK - ROZFERAIEMHEES & ORF
ZRET LI EC A, BREES IS TEGREREERL (X-6),

D,=0.0389 D?%%% (r=0.995)
OBAFRABB ST, HL, D, 3%E (kg), D REX (cm) 473, < OBFRREHVCRME
B - BEEBEMEL 1o, T DR, KICL - T 144 ton (d,)/ha DHELS - 12 LHEE S iz,
OB RB—BICEREEMAROM EIEFR (¥ 300 ton/ha) (FH, 1976) © 5% §50{HIc
X9 5,

iz, BRBLUBBHHLALCEICE->T, WESBRBI L/ &ic/2 54, BERERD 51
Wi, 1990 4F 3 Biciatid R A %, 1984 sEIc#i\ 72 [l (OukuBo et al.,, 1988) L Eh b b
#TRLE (&-1. ER»SHKER L > THHEL-IEI2ED 214% TH-1, F1,
1984 29 TICHFAE L TO BB OEREELEH 5.7% TH-1DT, AbETLR2/MAD 27.1%
HBRBAL 72T Tt B,

FKEICL > THREMSBBIL e &ick->T, HMAOBELAZSEILL, 19904 10 A

o,
22 _/o
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%
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K-8 Fij-1 oHfi k 30 cm ic 31 BHEXTRE DEESH ‘
Fig. 8. Frequency distribution of the relative light intensity at 30 cm above the ground in the
sample Fj-1.
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K9 Fj-1icHi3 3HEMBEONH

Fig. 9. Distribution map in classes of the relative light intensity in the plot Fj-1.

15 H (B8K) KHEXAA—L25m DA v ¥ 2 lcRO3F LT, FRXEOREAM | 30 cm OF
S TUIE L 720 [EIERIZ, < OMER TLRBEDORIEZ1TV, MHEOHL SHMEEZRD 72,
KIRIESL 441 ROMEMRBE OHEN B L CINREOSHK%ZK-8,9 IR T, ERlicBLT,
X 12 156~25% OREHRICE— FELOIERSHERL, [EREESLED 40% DE% 5D
TWBZ Ebh b, 58, FEHEMBEL 21.9% Th - 12, HAOFHBE ORIE 1245 EH5¥)
HTThHY, WKERALRIOEROME IR0 BV, WEBEIR EMANBESEFT 2 b0
LT 5L, 1984 FEOMTEBER 5.7% » 5, HXBEIE 4.6% £7153,

T+ BLUA X7+ OREEAANBE & ORFKRIC>\WTA S &, FERUEICL 3 7 FHEBORK
EABRIC B\ T, tHXIIRE 3~6% MBEX TREMIEICZE STV, 2% LUT TGRS I
EmEBT L, i, HENBE L% CREREEOMMIE,»THE L (KM, 1982) MHMsnT
Wb, 4 XTFICHDVTRINITET GRS, EEOHT-724 X 75 2E4EHBOIE
fepic X aEERBRICB VTS, B 02% OMBRX TR RTHIFEL 7288, 3~5% O
MEBX TIREAEHEERRE L - THELL DR B> (B, KRR, CDOT ELDS, 4
X 7RIS T LEREEOREHEE L, HBR/NZAR L 2HN BELEZ SN D, E, Fi-
LITBOTHRE 2% UTOEZ AR 1 ALLIEL, 2~5% OHES 3.0% 253 I@X
B, LT, KEICEK > THKROERIEIZ A X 7B OAEFICE - TFE L WIREER
LIz E W B,

5. AXRTFREORFBERS
AR TIEA X T+ ORBEEYN GETEE) LELORYE - EEBLUHEEICBET 2 —ED
EEVIHAREFHTAC LA2HNELTVWS, LMo T, HEEXETLABBRORIER, JiE
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K-10 B 2EEEHTIEI 214 X7 rBRORE

Fig. 10. Germination of the nuts of Japanese beech (Fagus japonica) under the different tempera-
ture conditions.
iR, RFTHELSRERE L S 2HEC L TBBENHE, 22T, EESIZ 1988 FICET

LARREZZBIL T, KTHERDLZBREE 2°C T3 7 ARKEBUEET - 121k,
1°C, 10°C, 15%C, 20%C, 25C O&/EE (HER) RETTRIXREER L1, 46, 1C LW
IMBEBRFZHEZEL DR, 2°C OKRENEBTICRESZED ShickHTH S, RFARIC
RO/ -REME, REELL0FTH 7,

FZEERE oADK S RERFROHRER-10 iIIRT, BRAS, 15°C~25C © 3>
DREFMETTROVTNORETHHEAR 1 BT 80% ULOFWRERERL, F1,
10°C Ti3fitidtk 16 BT 80% LI EDORIFERITE L 1o, KBEERMICHE T BHBMBRAEFRIZ 1C H
649, 10°C A3 849, 15°C 2% 949, 20°C %% 849%, 25°C 43 88% T, 15°C b - & bEmLRER
ERUl, BRERICET 52 TOAKE, SLEEEEVERGED Shi, 1°C DOKEL
HTFTid 66% ORIFRICET ZDIC60 HEEL 1,

P EDER» S, HEREICK > TRE2BREALLAZODODS B &b 80% LILEIRSRE
FARERBRRETH 5 LW HLD SNtc, THEERIC, 1 X 7FBEIEEVEREEH CRE
DERETH BT &, &z, 1C EVSEVEERETTORET S EoMRs I, EBICH
ATOBETS 2 FPHICES T TRFL TV IREDS 3 T & SHRI NI,

6. RAERELER

6.1 FEERFIFE -BLBRETEEOMK

FHEEBIH L /2 19895 H 9 HOMPBFEERICE T 28NV PHTRELA X 7+ EEDY)
WFERE I3 Z£ N 3.6~10.6 &/m? (Fi-1), 1.1~1.5 &/m? (Fj-2), %R 1L 6.1 &/m? (Fj-1),
1.3 &/m? (Fj-2) T, Fi-1 TR~V M k> TRFFFEICEDOENL LN, BB, HEEX
EHRAXRTIBRRICOBHRTIREAERELZETSHE, WESHBICHNA TV ARECS -
726
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B-11 =kv#FrofhicBuiEshiz4 2 7+ DOREHE
Fig. 11. Crushed pieces of the pericarps of Japanese beech (Fagus japonica) found in the feces of
Japanese macaque.

CCTHMAEBEXICEIT S 19884 IcE T LIcBEREFE T 2 ELETEOEEERY 2
&, L1% (Fi-1) & 04% (Fj-2) £135, £/, RFGETBREEBLBRED 80% L& L TH
UL Z0EI&ERD B &, 1.3% (Fj-1) & 05% (Fi-2) £ 5, WFHIc LTOHAREXE & 10K
RAETHICH L TEBRICRF L T 2EE R EbH TR VW bk 3, TiHbb, BEM
EFLThoRET 2 TOMN4 7 HORIC 90% RijEOBRRMRERNEELS b b 2V iZEY
KBbhoFbENTLE I LERLTVS,

7rEBRREERI L LRENERI CLBHIOATVWS, LhlL, EBICEOEBEEGES
LZERFNEESHIHAShIIEIhTWEL, BAaAic, 11 HIcE T LABRREE 1 ¥ BEZEEIC
BOWRICRFRBET 1L A, - REFVBBEBOOLEML -, TOTEMD, &L
AFRBMSRHIDEFERCERT 2HQUMTE, MEAMPHEFLAERORECE-T
i3, RRICK - TRFFENEZLHIBEMDES BV EHES LS,

Bk 5RFESLVRELEDICOVTORMUIFHEZE# L WA, 19844 11 iz Fj-1 ©
L ORI LEY+ /7 7 7/<DEDORBIZREALLA X 7+ BEROXRBIHTED ShTL
fo (KARDS, 1989), /-, 19884E 11 HICFi-1 ATHEM L=+ v FLOELEDB LA L
WA 2T FREOKRFBATED o T (B-11), %7, 198940 2 HiclHFABRA O 1
XRT+HTFT, =F v FUBEEEE»EHTA X T FBREEZRBRVEVLT A AENHEE IR,
VIFOHEEMRS, 7=, 02 ELH, VR, X3 IcL3B8EPEBEDICE-TIHET B
BEOBGMALHNZVEDOEEDLN S,

6.2 EAETEOHEE

MFABRXICE T 3 4 KDE~NL b OEEFEOHREA S L (K-12), Fi-1 Tk 8 AMAaE
THE S 2 EEOHEHE L, FOMEIIE No. 1 DRV FTELIRELWI Lbh 3, 8 B
AL TR EVIRETHES LT, 19904E 10 B TFAIICE~V FEOERIZEAER (I
D, BEBED 10 ATFAZETLIA/m? OEEBERL TV (K-12), B~k No. 1 i
19904 11 AfAIE THER L TOWAREOHE B L VHIBRERESH 25-13 1ok L . [N
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Fig. 12. Survivorship curve of Japanese beech (Fagus japonica) seedlings in each of the four belts
in the two plots (Fj-1 and Fj-2) in 1989.

SIS 6.0~75cm, HIEEEREIZ 1.2~14mm OEFICFREFNE-— N2 625 bk 3,
7z, VHAHEIL 71842026 cm, THHIBXE R 1.3310.04 mm TH - 12,

—%, Fi2 Tid 6 AhfjE THWVRERERL, ThUBKERIETT 55, 8 A THICIE
TRTOEELBRKIEL 72 (X-12), Fi-2 THRIFUEICT N TOREMSKIEL 1-BhE LT, Fi-
1 iR EBOESHNE L, ZONMAOKEEMSFi-1 FERELE/LEL -T2 &, K
FRAELEAS Fij-1 RS0 38 ¥V RAFBEICHKS o, HMEBFTONREUBEEDEF I E - TH
FLOVRETRED -7 LD 2ABH T 5N B,

6.3 FEAEOHEER

Fj-1 T 1985 i3 L - EEDOHEER E LT, 73 /7 75 & v (Phyllaphis fagi L),
vy s HRRICE AIMELSER I N (RAKRS, 1989), LirL, 1989 Fic IMHEX L bic 7
FINTTILYOREBLIUMERA SN A 7, 1989FD 6 A~8 Hich il TAED—
WAKEZE T B EAEMGOEE  BohiAbEE s hi (R-14), Chil, B © 7 +#kic
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Fig. 13. Basal diameter and height distribution of 1l-year old Japanese beech (Fagus japonica)
seedlings germinated in 1989 in the plot Fj-1.

ZERKDOPWEAREXH TS 7F 72 ¥+ F % 2 (Quadricalcrifera punctatella MOTSCHULSKY)
D 1 Ehshhic Lk 2AE @H, 1990a,b) k3 bDTHB I LHHRSNI, BRAIKL, 75
TAY e FRaD ] fFhRIZTF OE FICEFTAEREL, MRESERET I EMHSATY
3, AEINAEILIZS T3 EEEL, PHATHBRER:ZFEELTL—ARICRIFED
BIEBHBNT VS, EBIC, MABREDICTF T4 v v FhabRELTEY, EEDIS
ZORRNOEZ L RIYIHOBEIC LS bDEHEEI N,

BIsRHi A IcBVTI}, 7+ T4 Y+ FHaOREBLUCHEERIICBEIT MG REbHTLR
WS, BICBRRBEHERD Y —F « b5y FREFLATF T4 Y+ F R a30EORREH, S,
DIg &b 1988 FE~1990 F£ D 3 FRITHAEXTT F 74 v+ FHhaBRELTHB T &
bbb, &7, FirlicBOWTRY—F« b5y 75HE LI 1984 5F~1986 i bF LEDHE
THEDHOLNTVBIE,S, BETEMR T FTA Y+ F R I0RESFEVTHEI6DEER
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B-14 7372 v+ FH30 1 NHOBEEZ T4 X 7 +EE
Fig. 14. Leaves of Japanese beech (Fagus japonica) seedling feeded by the first instar larvae of

moth (Quadeicalcrifera punctatella).

1984 1988
Nut density Nut density
310(no./ m') 944 (no./ )
) )
Sound nut Sound nut
density Nut feeder density
31.8% 60.8%
99.0(no./m') Slenarctosu thebenatus 573(no./ nf)
Macaca fuscata Glaze damage
| « | Sciurus vulgaris —- i) Canopy gap:27.1%
1985 Apodemis speciosus 1989 Relative light
Garrulus gladarius intensity:21.9%
Seedling Seedling
density Seedling feeder density
1.0% 1.1%
1.0(no./m') Phyllaphis fagi 6.1(no./m')
i) Quadricalcrifera i
June, 1986 punctatella Oct., 1990
Clotois pennaris
Seedling Seedling
density density
0.0% 18.0%
0.0(no./m') 1.1(no./ m)

K15 1984 & 1988 fEichit 54 2 7+ BEZ T 0 EERFOBEE Zh o 0ilE B 3 EH
D
Fig. 15. Comparison of the density of fallen nuts of Japanese beech (Fagus japonica) and the
survival of seedlings in the subsequent years in the plot Fj-1 between mast years in 1984
(OHkuBoO et al., 1989) and 1988 and relating environmental factors.
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Table 8. Size of litter fall (kg/ha) in the sample plot (Fj-1) of Japanese beech forest in the years

1988-1990
1988 1989 1990

1 Leaf 2154.8+70.9" 1322.3+70.7 1752.3+271.9
2 Nut F. japonica 896.3+137.2 0.0+0.0 189+264
3 F. crenata 35+21 25.1+10.9 0.0£0.0

4 Cupule F. japonica 2455+27.9 0.8+04 174+233
5 F. crenata 9.0+75 476*21.0 0.1£0.1

6 Other seed and fruit 23.918.0 0.3+0.3 222+88

7 Branch 265.41+104.5 179.1+74.9 281.8+113.6
8 Others 27.6t4.6 26521448 96.7+23.0
Total (1-7) 3598.4+194.0 1575.2+107.9 2092.7£3404
Total (1-8) 3626.01+193.6 1840.4+125.2 2189.4+3414

N. B. The number of seed traps and the period of their setting are the same with those in Table 3.

Others: Frass of Quadricalcarifera punctatella and insect gall of Cecidomyiidae.

1 Means at confidense coefficient of 95%.

#9 A XT7+BEEMSD (Fi-2)icBid %) 5 —% & (kg/ha)

Table 9. Size of litter fall (kg/ha) in the dample plot (Fj-2) of Japanese beech forest in the years

1988-1990
1988 1989 1990

1 Leaf 2622.7+140.0" 1967.8+131.1 2156.7+113.6
2 Nut F. japonica 823.3+130.8 0.0x0.1 274+135
3 F. crenata 0.1£0.2 26.21+19.5 0.2+£0.2

4 Cupule F. japonica 261.5+454 0.0+04 20.3+8.8

5 F. crenata 05x1.0 51.9+38.5 04106

6 Other seed and fruit 89.1t10.0 183*114 135.1+£27.6
7 Branch 169.7+£435 232.3+83.8 309.1+192.8
8 Others 11.4+3.0 106.5+19.9 66.0+5.4
Total (1-7) 3966.9+178.1 2297.0+233.6 2649.2+217.3
Total (1-8) 39783+177.7 2403.5+233.2 2715.2+218.2

N. B. The number of seed traps and the period of their setting are the same with those in Table 3.

Others: Frass of Quadricalcarifera puncrtatella and insect gall of Cecidomyiidae.

1 Means at confidense coefficient of 95%.

>hz, ZOBLHEELTZ ok 72+ 7 (Alsophila foedata INOUE), 71/¥x Fw
(Clotois pennaria L.), N R & € X ¥ ¥ v 7 (Quadeicalcrifera punctatella BUTLER) I X BHREDN

EE?:«%J\'C" nff.o

6.4 1985 FEDQELTEHER & OHE

Fj-1 Ti3 1985 Fic b4 X 7+ EEBEOWBIC VW THAZIT> TV B,

64 5 A D%

HPIIEEE 12 1.04 Z4/m? T, 1989 4ED# 1/6 TH -7 (®-15), % LT, RIFUFcRERED
08.6% HHFEL, BUED 6 A & TITIIRAE L A EE DT NTHMFEL oo FUEORAEMEICBID
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#z10 27Fho4 27+ BEHDICBITZY ¥ —ETEOARTIEIES (%)
Table 10. Contents of litter in the percentages in the sample plots (Fj-1 and Fj-2) of Japanese
beech forests in the years 1988-1990

Fj-1 Fj-2
1988 1989 1990 1988 1989 1990
Leaf 594 718 80.0 65.9 819 79.4
Nut F. japonica 24.7 0.0 0.9 20.7 0.0 1.0
F. crenata 0.1 14 0.0 0.0 1.1 0.0
Cupule F. japonica 6.8 0.0 0.8 6.6 0.0 0.7
- F. crenata 0.2 2.6 0.0 0.0 2.2 0.0
Other seed and fruit 0.7 0.0 1.0 2.2 0.8 5.0
Branch 7.3 9.7 129 4.3 9.7 114
Others 08 144 44 0.3 44 24

ZEUAYNERIS, EEREOERRE NEY) B3 37+ /775 L00MELLTH
Hshih GREW) 0BETH -7 (KRARD, 1989), T Ticlh~xiE T AM 5, 1989 Fic R
LR BRFERMEL, £FEHBIOREV I Ebh b, TOEEH1:5 LEELFEREIR,
1989 D 2 HicRE L 1-:FKEIC & - THREIBOH 27.1% HSBEEI L T, HNDLEHEIITEE L
fec &, 1986 FICEE LB RKOBEERIELILTF /AT 754y DFREH 1989 FEiciis
MolclED2/HICEBbDEEZL ST,

7. US—ZETR

71 BV -BEFEEZTR

3ERDY ¥ -—BONRBLUVKRELRT (K8 9, 1988 FORBIIMHmIHENX & b 3500
kg/ha 282 1z, L L, 1989,'90 MEEDBRIZ I hEKE S TFEl- 7, £0FERFHRAR, 1989
F2HARREELILFKECX - TEROEBIUBROIFELLCE RSB EEZ SN S, Fi-1
BT E - BOWEREBRI TREBXRIZEBYTH B4, Fi2 koVWTRIHEBOFH®IZT-
TV, LhL, Fi-2 IFKEORE L ESRoDLL SANTED (RS, 1991), #E
DEEIZ Fi-1 itk TNEh 52,

BV -—BOHIBETHEDREED L - LbE, > -DIFEKET, 1988 FELRVTHIEEX &
HIZT0% DU ETH -7, L L, 19884Ei3 59.4% (Fi-1), 65.9% (Fj-2) T, MHAAX & bicE
BEO LD BESIIBEWVEER LI, 3FERITL L b4 X T FBREZETROE» - 12 1988 i,
B 5 —BD 24.7% (Fi-1), 20.7% (Fj-2) 24 X 7+ OBRBEHBED 1z, 12, Bl4B/bE¥ 2z L
Z DRI 315% (Fj-1), 27.3% (Fj-2) Td - 7= (F-10),

MHAEXICBIT 5 1988 1 X 7 FBERZETH (896.3+137.2 kg/ha (Fj-1), 823.3 kg £ 130.8
kg/ha (Fj-2)) i3, 1989 fEB LU0 EDZF N Eh 89,630 £%, 474 f (Fj-1), 2,029 ££, 30.0 f%
(Fi—2) TH-to £/, 1988 FEOMHTBAXICEIT 54 X T H+RRLF:NETROLIZZhZN
37&32ThH-t, :

72 HRERLIRFRETELEOBR

ARBELAREREOBRICBEL T, %ith(1968) RESEMAFILT, BEFECEROELHE
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&, BRODIBOBICHANTIEESE , HCEFRDRIRD, Lch->THOSh i/
THhOBRERBLE LB BB E2#HL TV 3, AH » Al (1986) i, AFE/\IRETRH
(1978) 37 +8E (1986 4F) 12187 7+ DIEEIZ 1.9 ton/ha-yr. i, BEAD 7 FHoFEERD
Wi s 5 286106 ton/ha-yr (FFHE, 1981) EHELTELL AR, FHEAREEK
DARXRTFERBCALTFIHROF— 5T, BIEFE (1976 ) EWIEE (197345 BLUNXHE
£ (IT4FEB LT 1975 4F) L DERBERII/DITVEVSIHE (FES, 1979) » 5, BRLRER
BEVGHICRIEEZEROBOB G 53N 30, DIEVIESICBPHBSEBRIRIEE LV ERN
TWVW3,

1988~1990 4E D 3 FERIITIBRYERE O 1988 A4 X 7+ REBIEFEICY -, FHATUEIR
FKEDBRE L - DI 2 ORBERPKRESCBDO LTV S, Licdi->T, SEOF— 5 FHh
CEPEETREEERLOBFRERLAILRITER Y, 2T T, 1984 4F~1986 E0 3 FEfD
Fj-l it 2%ER (KARS, 1989) 2#2M9 5 &, 3314.6+145.4/ha (1984 4E), 3347.6
+276.8 kg/ha (1985 4F), 3104.7+134.1 kg/ha (1986 £F) & 75> TW3 05, TD S5 1984 4F
D Ic—EREH DB Hidb - 1z, FTIEMEIZ 3060.9+139.8kg/ha TH 3, LWFhicLTH 1984
F~1986 FED 3 B DOEKEROTIEIZ 3000 kg/ha 28X 2l TH 7o 1985 4D 3347.6
ka/ha % 100 £ 43 &, 19884ED A X 7+ BRREIEFE L 64.3 L0 0, BEEHSKIBITED L
T&iTlE B, 1L, ZEROFEXHIEE L CRERRIFOBARMDE» S FHET 2 C
ERVOIFTHRVY, PUTIcRRZL I 1988 FIcBIF 2BREBIIECIRBVEVIERIZ
Bohlih ot LAEN-T, 7FHRERILE I IS X TFRICBV T OBREEEEIC IRER
BRIBICREDT 5LV 5,

73 RS ZEOHKEER

BREO VOB OBAR L BER & OBIR I3 HEF (1963, 1964, 1964, 1968) L U HE S
(1970) it & > TR E N TE I, KH(197) IEHSOF— s IcESWT, LEMKOATER
DX AEEPHEE L TEA EYOBELERL TV ESD /5717 ay b T 5L, BIF—K
OMTHEMT B EBTESLLT, LEMKORERO MFOBBRIREROWN 1.2 5, &
BEKOZhIZ 11620, REEH SERBEHET I2HLRICHEBEERL,

WEOBRE FRICHEET 3i1ci3, R oo EEEEIAxx L, Z2hitEAR,
RERODF — F BYBERIEBVIETOERVY, T+H30VEM X T HHicksiF 21 2888
EBETHBTF 74V »FHaDBEBLEDBRITOVWTOHE IRV, Lcdi->T, T2 TiE
H(1971) /R L - BEE LREBOBFRL SHHAEXICB T 2 EOHARER-S, I 0 SHEET
% &, Fj-1 Ti233.1kg/ha (19884F), 3182kg/ha (19894F) X1 116.0kg/ha (1990
), EIL < Fj-2 TI 13.7 kg/ha (1988 4F), 127.8 kg/ha (1989 4F), 79.2 kg/ha (1990 4F)
L15B, 1221, DD (F-8,9) DEMIRAIXTFEI vy (FELRRE) ick?
HAW, A XRTFAKY 7y EE, 1991; B, 199]1) AbThicaEh s, EHTx2
BTh-1-OTHEIRZOBRLOEEZDOE AV,

Fi-1 $ Fi2 cB2BBEHET S L, WTFhoFED Fi-2 oEEMNDIEL, Fi-1 0
41.3% (1988 £F), 40.2% (1989 4F), 68.2% (19904F) Th-t, THT LB Fj-1 DFHT
FT7T2Y e FRIDOREBBESEP > EERBLTV 3,

¥/, HHEXE I3 FEMTRAOEAREE/R L2 1989 £ ZhEh 100 & L TEKF|D
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BABLHET 2L, Fi-113104 (19884F), 36.5 (19904F), Fi-2 13 10.7 (1988 4F), 62.0
(19904F) &73p, MFHEXE i 19884Esib - L /NS VEER LI, ZTOEHELT,
19884Ei3 b 5w 72 HRB L BN ELOMEL Y bBh - o LIFRSEH 3 LBbh 3,

WFHIZLTd, 7F74 v+ FFa2F LT3 MK 2HBRIBERLHE ST 2154,
METEIBWVETH LI EMNOD S,

74 KT 3BEROBD LEIE

1989 4 2 HOFIKEIC X 55 - BOPERIZ 144 ton/ha TH -1z, HBROEELT, [
FEOBEBICEROBEBNENS Z ENTRHENE, BEAIC 1989 FidM X 7 F IXIEEICH
W3, FEDTFI33EMTRAORRETELITF LY, £ORII2561£109kg/ha T
WA FREIZE TRICBER L -12e THhODEEND, 1989 FR 7 +BOEREMNEERC
RIFTHBIIEIEAL LD LD EHEESNS, LA -T, RFEOEERORDOE BH
KEICREATZODEEZLTEINAD, iz, S XHITBR~N LS 1989 Fid 3FERTHEI
LEABAROHARE BAR) Mb - EHEESNE, Likd-> THEEEEZEML T, 1985F 0%
#8 3347.6 kg/ha (Fi-1) (RAIRS, 1989) iKEEDCEETE (—s v "z OHAVWEED)
» o3RO AR 2153 kg/ha 2/0% 7= 35629 kg/ha #[FIFEOEER L 4753 L, 1989 D
Zhi3 16405kg/ha 153, L7:8-T, FKEICE->T'8ED 54.0% icdHi-5 19224
kg/ha DEBEBORIOBH > 12 LHEES N 3, B UL 1990 FOFEE (3 1868.3 kg/ha &7
D, BHEICH~NT 2278 kg/ha DEIERLTWS, ThiREKICE > TIELBEBHFLL
Va— MABESYEERSEMLACE, $RLOFKERORIERELRT 0L LTHEE
Ah 3, BROERIIZFi2icBLTsEDLNS,

V. ¥ & &

PLERRTE LT ADS, Fi-1 128135 19844 L 88D A X 7+ REETHKL L UICR
FICRFELLEEONEE Z2hicBAb B4 0ER E OBFREBHENERT L, K-150k51
135,

BISA &, 1984 FEDH FERREEE X 310/ m? T, 05 b 31.8% icH 75 99 fH/m® Hifg
LEBETH 12, BHECRFELEEFEEIET LARLEED 1.0% © 1.0AK/m?* T, Zhd
DEHAIZCHFEDE6 A TITRTHIELTLE 2 7co EEMEERICETF / NTT5L6VD
ME, 7+74v+F+a, ve s EOSRICLBZBESS T SNtc, —F, 1988 FIIBRERE
T#E 944 fHl/m? T, B4 EDH 3 {EOETEETH >72o TDHH 60.8% DicH -5 573/
mZBREEEBCTH 7/, Lbl, BERFLAEEFTEIZFLABLERD 1.1% K43,
6.1 A /M2 Thote, TDT EMD, 1984,'89 F L bICBEBREDOK 99% 37 =, H, XA,
A X I EBADPE LR BLUERIC L AMEICL > Thb b D EHES i,

X 5iz, 1989 4F 2 BicFtk L FkEIC & » THEFEWS & 14.4 ton/ha O « BOHFIEH
HUtze THIT K - THEBEBERAS 84 ED 5.7% 5 27.1% L1385 feo MRPEIIHEXTIRE &
'B44ED 4.6% H 5 21.9% L3 b, EEOEBICHF LWVERHEEE -1,

DL BEETFCREEIRRELAEER, 7+ 74 v FF 3200V RYROREES
G L= Db - 7245, B'904ED 11 AOBETOYMELEFED 18% bl 1.1 &/
m? ODEBEDS - 720 TDXSIT 1989 IR L L EE R, AEROSFIBIUVEFHBOES
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IKMAT, £BRIG, KRB OIVECATRELDTRIFTH -7,

Pk, 4127F0BEETH OREODHRICEZ—EOBREELHEIIICATE R, Thick->
THFICLZEHEFHETEA X THICBVTH, R[S EEIIEEICLZEHFOGREM &
+5b 5 EBED oM, BLicB 3BRROARE, ETBREDONHEL LI 3-YHER
DFMIT >V TRERZICFRHAREZECELTVWAY, ZOREEAOHEREM D20 3,
SRBINSO[EESDT, TOMRRICRIF T SITHEEZED TV T ELET S,

B =]

1. A4 X 7+ (Fagus japonica Maxivm) EAEDEFHEELIH S hicd 3 BT, BRRLHo 1 2
7+ RKIRMK 2 FERICR T - BAERX (Fi-1, Fj-2) icB\W\T, 1988 4Eh o 34ERIch I » TERE .
REAETH, V5 -—ETRBLUELEOHEZT I,

2. 4127 FORRETEERIFEIRCL > TKRKELLEHL, Fj-1 T 943.93+ 144.00 ff/m?
(1988)~0.2 +0.21 ffl/m? (1989), Fj-2 T 907.11 £ 150.26 {l/m? (1988)~0.22 + 0.29 {H/m?
(1989) TH »7co BEETHMS - & &E b - 12 1988 FEDOE FTHE X EFHEHR (Fj-1) icBWVT
BEICLCHENEESRRETH (KRAEDS, 1989) O 3{ETH -1, 212, S TICAILON
57+ DREE FTHE (895 f/m?; #KA, 1986) % LREIZHETH - 7,

3. 1988441 X 7 rBREMRETHICHT 282, RBEAL, LV, hE BRERRo0HS
2, Fj-1 TZ2h&h 608%, 12.0%, 11.9%, 7.7% BLU 7.7%, Fi-2 tZhZ¥h 36.4%,
27.6%, 16.6%, 59% BLUV 1356% Th v, FEXMETHEIZRL > TV, BRLBRED L
DEEEHE->EbOHFVETREILTH >, 1988 FFDRLREETEIL 10 BoIfh S X
T, 10 ATH»S 11 BFfichITE— 27t Lft, BRREEEEN G ChERCEARMERL
feo E—2B5 (10 A 26 H~11 A 9 H) 28 3 47 » EEREE T 36.7 fi/m2/H (Fj-
1) & 28.4 fi/m?/H (Fj-2) T& - 1=,

4. 1988 FFIETHME A X 7T+ DRLBBEE R ZEELRMT (1°C, 10°C, 15°C, 20°C
BLU25°C) THIEREICHITLETA, 16C LULEELWTFIS 18T 80% LI EORIER
ARL, 10C DIBATSH 16 HRITHIERM 80% U b &1, &5iT, 1C DEETSH 2 4
HT64% OFRIGELI, TNODEERE, 1 X 7FBRRIBLEVEERE T cREETH
B5EERLTVS,

5. FAEMI 19894F 2 HOMKEICL - T X 7+ 2 F&IC 144 ton/ha DK « BOHiE
BHEUt, THICE » THRSHTERTT GRER: 21.4%) b3 L, 1984 i B EETE L 1AE
Reh (BEBAR: 5.7%) LAbHET 27.1% OWEBRBAR L L - 7o T DR, HROZEHEXER
B 21.7% 15, EEOEFICHF LORRHITE - 12,

6. 127 FrBEORLETHEDTE (1989) ITRF L 1 HEEAEE L, 6.1 4/m? (Fi-1) &
LU 1.3%/m? (Fj-2) T, BREBROEZETEFE T 2REFEOHEE, 2heh 1.1% (Fi-1)
BLYV 04% (Fi-2) &8t 2% 0, MABXE HICBRREE FHICH U TEBICHRIEL ELE
BHREbLHTOEL, colsid, BREVSETLTHrOoRFETIETO4 7y ARIICREBREDIZ
X 99% BRIFFHAERI b VEEMIcROI VBB EONTLE - EEREBLTY
3, AEIFMELTYF /90, =k UL, YR, xXIEHB TSN

7. Firl tBOWTRHRELLELER T FTA Ve FFaBLU Y+ 7 FBREOHHOER S
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ZVEIERESEREBLN AL - TR LIz, T4E(1990) 0 10 A TAITH B 1.1
& /m?2 BHEE L TW, —4, Fi-2 OFAERRIFLFED 8 A T Tt X TR L 7o KD
EEEGERB L UEEHROERZ, RGBS LIUNKEEBRLZ LIk bDEELLN
1o
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WIREBIB L LT &, D2/Ich B bDEHEES LI,

9. 198840 ) ¥ —KRETRIIMFHEX & bic 3500 kg/ha ##8% 7., L»L, '89HFEL 90
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Summary

1. In order to clarify the possibility of regeneration by seedlings the amounts of fallen
nuts, cupules and litter and the survival of seedlings of Japanese beech (Fagus japonica)
were studied in two sample plots (Fj—-1 and Fj-2) of natural beech forests in the Chichibu
Mountains, Central Japan, for three years (1988-1990).

2. The density of fallen nuts varied greatly from year to years from 943.93+144.00
nuts/m?(1988) to 0.2+0.21 nuts/m? (1989) in Fj-1 and from 907.11+150.26 nuts/m? (1988)
to 0.22+0.29 nuts/m? (1989) in Fj-2. The figure in Fj-1 in 1988 was about three times
higher than that of the former best mast year (OukuBo et al. 1989). It was even higher than
that of the highest record obtained in Siebold’s beech (Fagus crenata) forests (Kamitani ef al.
1986).

3. In 1988, the percentages of sound, aborted, empty, insect-damaged and animal-
demaged nuts to the total amount of fallen nuts were 60.8%, 12.0%, 11.9%, 7.7% and 7.7% in
Fj-1 and 36.4%, 27.6%, 16.6%, 5.9% and 13.5% in Fj-2, respectively. Although the percentages
of each of these categories of nut were different between the two plots, the percentages of
sound nuts were the highest in both plots. The fall of sound nuts, as well as that of whole
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nuts, began to increase from the beginning of October, and reached the highest peak at the
end of October or the beginning of November. Mean daily amounts of fallen nuts in the
peak period of the peak (Oct. 26th-Nov. 9th) were 36.7 nuts/m?/day (Fj-1) and 284 nuts/
mZ/day (Fj-2).

4. The sound nuts that fell in 1988 were subjected to a germination test under
different temperature conditions (1°C, 10°C, 15°C, 20°C and 25°C) after cold stratification at
2°C for three months. They showed high germination rates of over 80% within a week
under temperature conditions over 15°C. At 10°C, sixteen days were needed to attain to
germination rates of over 80%. Even under the condition of 1°C, 64% of the nuts germinated
within 60 days. These results show that Japanese beech nuts can germinate under a wide
range of temperatures.

5. Severe glaze occurred in late February, 1989, and caused heavy damage to the
natural beech forests, breaking 14.4 ton/ha of stems and branches in Fj-1. This glaze
damage added lots of gaps in the canopy, 21.4% as a proportion of the total area of the
canopy, and consequently the total area of gaps, including those that existed before the
glaze damage, reached 27.1% of the plot area. As a result of this gap formation, mean
relative light intensity at the forest floor increased to 21.7%, making the light conditions
more favorable for the growth of beech seedlings.

6. In the following spring (1989), an average of 6.1 (Fj-1) and 1.3 (Fj—2) seedlings per
1.0 m? were observed in the plots, meaning that only 1.1% (Fj-1) and 0.4% (Fj-2) of the sound
nuts could germinate and survive. This fact suggests that nearly 99% of the sound nuts had
been eaten or carried away by various mammals, mainly the Japanese black bear (Selen-
arctosu thebetanus), Japanese macaque (Macaca fuscata), Eurasian squirrel (Sciurus vulgaris)
and the Old World wood rat (Apodemis speciosus), or they had lost their gemination ability
by the following spring.

7. The seedlings growing in the plot Fj-1 decreased because of the attack of moth
larvae (Quadricalcrifera punctatella, Clotois pennaris etc.) and/or drought damage, but 1.1
seedlings per 1.0 m? still survived by the end of the following October. On the other hand,
those in Fj-2 had died out by the end of August in 1989. It was supposed that these
differences in mortality and survival period of seedlings between the two plots were caused
by the differences in light conditions and vegetation cover on the floor in the plots.

8. A comparison of the density of fallen nuts and the survival of seedlings in the
subsequent year in the plot Fj-1 between mast years 1984 (OHkUBO ef al. 1989) and 1988
showed that the ratio of seedling density to sound nut density was nearly the same in both
years. But the seedlings germinating in 1989 showed lower mortality and a longer period
of survival than those in 1985. In terms of the differences of environmental conditions
between the years, the following two facts can be pointed out, 1) infestation of aphids
(Phyllaphis fagi) which caused heavy damage to the seedlings in 1985 (Ouxkuso et al. 1989)
did not occurr in 1989, 2) the light conditions on the forest floor became more favorable for
the growth of the seedlings because of the glaze damage in 1989.

9. The total litter fall in 1988 exceeded 3500 kg/m? in the two plots, while those in
1989 and 1990 were much less than it in both plots. This decrease in litter fall has to be
attributed to the breakage of stems and branches by the glaze damage. The ratio of leaf fall
to total litter fall exceeded 70% in 1989 and 1990. However, it was only 59.4% (Fj-1) and
65.9% (Fj—2) in 1988. A comparison of the amounts of leaf fall in Fj-1 in 1988 (mast year)
and 1985 (lean year) (OHkUBO et al. 1989) showed that the former was only 64.3% of the
latter. This fact agrees well with the results obtained from Siebold's beech (Fagus crenata)
forest where the amount of leaf fall decreases greatly in mast years (Kawapa and MaRru-
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vAaMA, 1986).

10. From the above results, the following was concluded. Successful regeneration of
Japanese beech (F. japomica) by seedling, as well as regeneration by sprouting can be
expected when seed germination and seedling generation after the mast years coincides
with gap formation in the canopy.

Key words: Chichibu, Natural regeneration, Japanese beech, Nuts, Seedlings



