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2§51 (30-35°) DHIFE Tdh 5, MERWENL SR EEIHETH 5 (2), &ML SHIC 700 m
BN EREEMOKRMNIE (1) Itk 5 &, Eﬁﬁw(@l&ﬂh&mé@%ﬁmlwc-ﬁ,
EXDIEMH—2°C -« A, FRBKEN 2230 mm T, HRGE L TRERS LR85,
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ﬁ%77t%§ﬁ)#b&0,ﬁ%*mMI&meLZ&/%,Tﬁﬁ/,7#77ﬁﬁ£b
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an® JAargse” FINT AFSE”
Rumohra pseudo—aristata Rumohra aristata
1971 1971
2 [2 |2 |1 12 |1 E - |-+ j2 |- -

2 3 2 2 2 1 + D - - - - - - -
Ssl/ 1 + 1 |+ Cc - - - -
S24 14 \S-l B _

7 6 5 4 2 1
1986 1986
2 1 1 2 1 1 - - 2 1 - -

1 |1 1 |+ - - - -

+ -
AR" &Y aY 2]
Maesa japonica Gleichenia japonica
1971 1971
+ 1" |1 + 1 - - |- - 1|+ +
1 - - 1 1 + - - - + + - 1* | -
+ |- |- |- - |1t |+
+ 1
1986 1986
1 1|+ 1* 12 - - - - - - +
1 1”11 (1 1* [ 17| - - - - - - 1* | -
+ - - - - + 1 1°
+ +

-1 19714, 19864EicBUW53/N/ AFT5E, A Xev Uz, kY HFTE, 75 Ia0KX
EH (10mXx10m) & D¥E
Fig. 1. Cover class of the forest floor vegetation species in each 10 m X 10 m quadrat in 1971 and
1986.

Each quadrat was grouped into three plots; S, near the ridge, S, on the slope and S; near
the bottom as seen upper left figure.

HFT5E, ¥7auY, YATYKDY, ~Flavh, TYRovEind, 0@, BY
RDBOWHBLIToE (HFSBIE), THAH VT, THFIILIYY, A9EHAXS, 41F¥7
VY, AREY, AunEIY, v3Yasy, 9UATF, zI/F, TER, A4/ UT
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NFIa9Rh” FAANR" T
Alpinia japonica Trachelospermum asiaticum
1971 1971
+ 1111 |+ 2 1 1 + 1 2
+ + - - - + - 1’ 11 1 1 1 1 2
- - - - "1 2 2
- 1’
1986 1886
+ 1] 1° | + + + 1’ | + 1 |+ 1’ |1
+ + + - + + - 1° | + + 1* |1 [ 1 | +
- - - - L S L I R
- 1°
TYFY 724F2"
Damnacanthus indicus Rubus buergeri
1971 1971
- - - + - + 1 1 1 1”1} -
- - - - - - - 1" |1 - + - + -
1986 1986
- + + - - + + + + + + -
- - 1" | - - - - + + + - + - -

K-2 19714, 1986 &FicBF 5+ 1394, TYFI Y, F4HARXF, 724FTOREI ED
{53

Fig. 2. Cover class of the forest floor vegetation species in each 10 m X 10 m quadrat in 1971 and
1986.

JARY Y, A=Faa, hovi/, A3+, hvy, Av7EA, hVRY, ¥V /775,
Fyawnsw, FX4, 7)), JUAREF, J0NA, JOEY, a9vEIF, 375,
AN HXI, A FEY, YRXHAX5, BN EYVANS, FFY, YEI, VeV
R, Yavsy, YaRsv, V¥ /el AVIVL, v, yFVERRAILV, FTIY
A, FFIFYH, YT, FITIVE, bUF YN, FEYRY, FYIER, XAE A

’.
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Aucuba japonica Quercus acuta
1971 1871
+ 1 1] + 1 1° + - + - 1 | -
1* |+ + + + + + - + + + 1" | - 1°
+ + + - + 1’|+ 1’
1’ 1
1986 1986
- + - + - - - - + + - -
- - + - + + - + + - + - - -
- = |+ |+ + |- |- |+
- +
YATY b FY Yot ayy”
Mitchella undulata Ardisia japonica
1971 1871
- d- -1+ |- |+ + [+ [+ |+ |+ |+
- - + - 1° | + + + + + + + + 1°
+ 1* | + 1 + + + 1
- +
1986 1986
- - - - - + - + - - - +
- - + - - + 1° - - + - - + +
- + + 1’ + + + +
- +

K-3 19714F, 1986 fFicHid 574+, YANTY KDy, THH Y, ¥739 COXE I & DYRE
Fig. 3. Cover class of the forest floor vegetation species in each 10 m<X10 m quadrat in 1971 and
1986.

¥ ORLF, JHYH, JTEY, EAFE, ALV TY, EYAF, XA VAT,
TELNVY NSV, RV, FuFesVY, RAFTS, wvYay, IVVY, IV
NTHE, 3¥TUEI, LR, EF/F, EI, YTUNE, ¥ TZuFA, YTLIHF,
YoASFVY, YUY, ¥evvY, vvEE, JryEIMBHELIS

M EORIE I & » THEOHBIEMSER 5, HEo BRI EEEXEVER, vV, v
VT KOy, THARY, Y739 9ThHb, RO METHEORVER, 7214 F3, ~F
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Table 1. Coverage percent of main species on forest floor in 1971 and 1986

Plot
. Year

Species measured o1 2 3 Total
ANy RAFISE 1971 5.7 41.7 50.5 324
Rumohra pseudo-aristata 1986 6.2 25.8 41.7 246
AZXkEv)ay 1971 0.2 12.8 9.5 75
Maesa japonica 1986 0.2 15.2 11.0 8.8
FYNHFTSE 1971 0.0 0.0 8.5 2.8
Rumohra aristata 1986 0.0 0.0 12.5 4.2
v3va 1971 9.5 1.3 0.8 3.9
Gleichenia japonica 1986 5.5 0.8 0.0 2.1
NFIavh 1971 0.2 1.0 3.0 14
Alpinia japonica 1986 0.2 0.7 2.3 1.1
TYU AV 1971 0.2 0.0 0.2 0.1
Damnacanthus indicus 1986 0.2 0.8 0.3 0.4
FAHAARS 1971 38.3 21.7 218 273
Trachelospermum asiaticum 1986 4.3 4.3 3.0 3.9
7aA4FT 1971 0.0 1.2 18.3 6.5
Rubus buergeri 1986 0.0 0.5 1.0 0.5
TAF 1971 2.2 5.0 6.3 45
Aucuba japonica 1986 0.3 0.5 0.3 04
YT Y KA v 1971 5.5 1.3 0.2 23
Mitchella undulata 1986 2.2 0.3 0.0 0.8
ThHH Y 1971 6.8 2.2 0.5 3.2
Quercus acuta 1986 0.3 0.3 0.7 0.4
Y7ag Y 1971 5.7 1.0 1.0 2.6
Ardisia japonica 1986 1.0 0.5 0.2 0.6

Yavul, KVYNRNAFISE, ANIAFTISETHDB, 41 X2V a7 ZEHEOGERE Tz
BV FANIZS, TAHAFRIOVTHOMBICSE S HBEL 7,

1971 FITRA I 12 20T, 1986 EEDQWERSFVIHICE~E &, a3~/ A+ 75 ¢,
AZXtYYay, KYNHFTSE, FAAAXS, 9590, NFIavh, YVTY Ry,
Y7avy, 7ag4Fd, TAHY, TYRNDY, TA+Tho7o, 1971 FEICTEEL, 1986 4F
RSOGO NR -, THAH YD, 9VAhTF, =3/F, 2%, H3/%, #,
70, AvYRIF, 3750, $YTALF T, HERAXS, FLRNUANS, HFY, Ty
Ve VR, YavIv, Yy, ¥reA, §FVERRIL, T IYAL, buTso,
FHRIVRYT, RAEIANF, RA/F, JTFY, EXAAVRY, 7BV, A9 F 92D,
IYNTHE, EF/F, ¥9EE, J)UyEID3ETH B, 1971 FEiCiRE SN T, 1986 4Fic
Wit HB LI, 7.E, vyos5e, 2490, #7/7%, vsuny, 72893 A,
RNy FOTHET, ZLIlZ24BoRDTH B,
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1971 4E & 1986 FEOWEE (£-1) FHELT, 1986 FicKIRERDERLIER, 724
%j,Tﬁ#,Tﬁﬁy,i%ﬁﬁfﬁ,#i:ﬁ&,vaUFvyT,%n%n1W1E®
1/13,1/11,1/8,1/7,1/4,1/3 &18 > tzo HMHBFELVER, ROHETY Fy ¥ THD, I
JHFISE, ARV ay, kYANAFTIE, NF a9 HOEINE 0.

(2) BEXE

1971 4E& 1976 4Eic 13, KBIEOREEITE DI, - DT, EREOHER T & 0R/LER S
TERTERL,

FAHEDIC BT b VAL BHEOREZVT A FIo0T, MEEE Lm0k ER
Rt &, B 2 m ki, WEEE 2 cm KiGOFAMIZEEH LS (-4 LB, v AN
HOWESNBY T =y 481003 0N L AT 5 (K4 i), Thid v oER
AREAE S ABLZ 1.5m T, BEE2om KEOFHHAY PTOATRENS2ZMm ( 5VET
s LItHB EEbN S,

7 o CHIESHEES 2 cm RSOHEEFEATARES O L L, TOHIE v 71 L 5 HEDOTER

2\ Height 7 4 % g Height o
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61 N
° o
41 ° o ° 4 : ooa °
° ° 8 o
o 8 o
24ecenns A-.-; . 24rmmaermnaa o o AL
! : Dendropanax trifidus
o : 0.B.H__ ; D. B. H.
0 2 4 6 cm 8 0 2 4 6 cm 8
. o
?n Height ® ﬁjHeight ° ’
° e © 9 09
% o
; 8
64 3 ° N . g° °§ . §° °
° ° Eﬁ °°3° °
° o8 8 o & 8 op °
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o
41 ¢ ° 44 000 8¢ 8 °
08 o ° o 8 8 ° 8 °
° o ° o g Q ° °
% °°8 ° 8 8 % °
w8 o Bonj °
2{-- 'gn ., ° YT vh g 2¢- e"‘g;’",, ° ¢ ¥
;% T e Cinnamomum japonicum % ' Cleya japonica
o ; . D.B.H. o ; ' D. B. H.
0 2 4 6 ocm 8 ) 2 4 6 cm 8
K-4 TRBAOKSEEEZEOMG
Fig. 4. Height and d. b. h. relations in lower tree-layer species. Lacking of individuals below 2 m

in height and 2 cm in diameter may be caused by sika deer’s browsing.
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Fig. 4. Continued.

ETBILEER, IGFMICHADGRET 2 L2 EBLT, 4cm BLU 6 cm KiEOREIE
BEOMAEIC >0 T O EET L, Ml EOMBEBLOHBFE L ICEITR LA (B-2)0 2 cm Hil
DIEAFELA 1976 > 5 1986 AEORNCHEM L7 FEIL, R 591, 4%, ¥ T=w i1, ¥ 7
SNET, WOLIERA I LI, TAE, VF I, YNV Y UTE B, BERKSHENE .
HEODVISWERIeYAF, Jo1THB,
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F-2 (BERBEHRT 2 BEOMSERS DL
Table 2. D.b.h. distribution in the tree species of lower tree-layer in 1971, 1976 and 1986
(no. /600 m?)

Plot
. Year
Species d. b. h. class measured S1 S2 S3 Total
0-2 -4 6 02 -4 6 02 -4 6 02 -4 -6 (cm)
Z 594 1971 8 7 5 4 5 1 5 4 0 17 16 6
Castanopsis cuspidata 1976 10 6 4 8 4 2 4 1 0 22 11 6
var. sieboldii 1986 30 10 3 7 0 0 1 1 0o 38 11 3
1971 0o 1. 0 0 0 2 0 0 1 0 1 3
ThHAY
1976 0 1 1 0 0 0 0 0 1 0 1 2
Quercus acuta 1986 0 0 3 1 0 0 1 o0 1 2 0 4
o s G0 B 10 BB 5 ods s 5 %a
o 6 3 5 7 79 61
Cleyera japonica 1986 29 37 20 17 21 22 5 9 8 51 67 50
YTy A 1971 13 9 11 9 11 5 7 4 3 29 2419
Cinnamomum 1976 19 9 6 21 10 4 8 2 2 48 21 12
japonicum 1986 24 7 7 29 6 4 7 3 2 60 16 13
1971 4 4 1 0 4 1 4 3 0 8 11 2
;* / f 1976 6 6 1 3 1 2 6 2 0 15 9 3
ex miegra 1986 6 5 1 1 1 2 1 3 © 8 9 3
N 1971 19 17 2 9 5 3 2 0 1 3 22 6
A
S 1976 19 16 2 12 3 3 i 1 1 32 2 6
Camellia japonica 1986 20 9 0 13 1 1 2 0 0 44 10 1
. X 1971 0 2 0 2 2 0 0 0 0 2 4 0
1986 0 1 0 0 00 0 0 0 0 1 0
b0 1971 62 55 4 43 41 0 6 26 0 111 122 4
A ica 1976 53 58 4 26 290 1 16 23 1 95 110 6
urya jap 1986 70 52 7 25 26 6 3 16 2 98 94 15
o 1971 1 0 0 1 0 0 1 2 1 3 2 1
vIvafv
- 1976 1 1 0 0 1 0 1 0 1 2 2 1
Quercus salicina 1986 o 00 0 0O o0 1 1 o0 1 1
. 1971 0 0 2 0 0 2 0 0 0 0 0 4
i R A A
T3 13 B 3o S5 B4
o 3 0
Symplocos prunifolia 1986 15 2 0 11 1 0 0 0 0 26 3 0
SN 1971 9 11 1 3 12 0 4 8 g }g 31 3
Illicium religiosum 1ore & &0 6100 3 9 2 I a1 2
oot o1 id o8 3t
Pieris japonica 1986 6 8 1 0 0 0 0 0 0O 6 8 1
LYYy Y 1986 5 12 1 0 00 O 0 0 5 12 0
Rhododendron 1976 6 14 0 0 0 O 0 0 0 6 14 0
dilatatum 1986 0 0 O 0 0 0 0 0 0 0 0 0
e 1971 0 6 2 0 4 2 0 0 0 0 10 4
Yy ¥y ViR
Vaccinium bracteatum iggg { é (2) 8 ‘? (2] (1) 8 8 é 519 é
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Table 2. Continued.

Plot
. Year
Species d. b. h. class measured S1 S2 S3 Total
02 4 6 02 -4 6 02 4 6 02 -4 -6 (cm)
. 1971 1 1.0 0 00 0 0 0 1 1 0
gofn‘j;‘s"k;osa 1976 1 1.0 0 00 0 0 0 1 1 0
1986 0o 10 0 0O 0 00 0 1 0
A 1971 0 9l 90 00 0 00 0 0 1
Lyonia ovalifolia 1088 0 05 0o o9 0 00 o o 3
. 1971 0 21 8 7T 1 4 10 12102
Dendropanax trifidus 193¢ 0 8 o0 o s 1 0 0 9 o 15 :
1971 o 6 0 0 2 0 1 10 1 9 0
h=<vh
Pourthiaea villosa {ggg (1) 673 8 (2) (1) 8 é (1) 8 ? 2 8
T 1971 0 30 ©0 00 0 00O 0 3 0
Rhododendron 1976 1 6 0 1 00 0 00 2 6 0
kaempferi 1986 1 20 0 00 0 00 1 2 0
N 1971 1 01 10 5 0 4 1 0 15 6 1
ga?li?a?pg;oms 1976 3 10 5 30 3 1 0 11 5 0
1986 4 00 1 20 1 00 6 2 0
7% o6 8 30 18 790 2 50 BB
Aucuba japonica 1986 1 4 0 0 41 o0 5 0 1 13 1
e 1971 3 10 2 30 0 00 5 4 0
LY XLET 1976 2 30 7 30 0 00 9 6 0
Callicarpa japonica 1986 0o 1 0 3 2 0 0 00 3 3 0
e 1971 1 1 0 0 00 © 00 1 1 0
Viburnum dilatatum %8;2 g (2) 8 (1) 8 8 8 8 8 8 (2) 8
. 1971 1 00 2 2 2 2 9 0 5 11 2
TohY
1976 1 00 1 41 1 7 0 3 11 1
Quercus glauca 1986 1 00 1 2 0 0 2 0 2 4 0
1971 0o 00 1 00 2 10 3 1 0
7o :(’);j:gj 1976 0 00 2 10 4 00 6 1 0
1986 3 6 0 0 10 0 00 3 7 0
e ors 2 1o 2z 90 0 808 &9
Elacagnus glabra 1986 2 30 0 1 0 1 00 3 4 0
e a s 1971 O 00 O0 00O 1 00 1 0 0
Iy
v EL 1976 0O 00 0 00 O 0 0 0 0 0
Skimmia japonica 1986 3 1.0 0 00 ©0 00 3 1 0
1971 2 1 0 4 4 2 6 0 0 12 5 2
St 1976 4 11 5 3 2 5 0 0 14 4 3
ers 1986 5 3 2 4 1 1 3 1 0 12 5 3
=t 1971 166 191 53 134 147 55 95 76 14 395 414122
i 1976 187 207 50 152 125 52 107 68 13 446 400115
o 1986 235 170 47 114 76 38 27 44 15 376 290100
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SRREOMIEERE 6 cm K OMAD HIR & TR HOBRE A 5 &, LSO OEL
HEACDHEOHRLAH LD, RFIA, $hF, YTUNF, dhF, 701, T,
A=wH, IYNYYY, vvVY, AR, YT ITH 5B, i RO OEWES
EATDHLAS BDI, TAF, TIHYTHb,

V EBBEELUER

IR ERMK AR T 2> T, v oRMICHEB L GRL O ARERDEE
WS 10M1D) - T, SRR S 2 VI TOBEOIREL S, v DR
HE LU EIX SN TWE, ZORM OARFASMICHET 22 EAT, —BEBRE

#-3 AFEHUCHET PO =+ v Y h Ik BIEFH
Table 3. List of the plant species classified by the palatability to sika deer

XERES
Numbers of
litarature cited

FEFAEY) Palatable species
E YA F Eurya japonica 6,11, 12
B4 F Cleya japonica 6
sufixeF Ilex rotunda 6, 10
277 F Machilus thunbergii 6, 11
YTy NE Camellia japonica 4,6
®F/* Ilex integra 6, 10
ThHY Quercus acuta 4,6
A A= % Q. salicina 4,6
TRV Q. glauca 12
AFTA Castanopsis cuspidata 12
A-EA Neolitsea sericea 12
ME DA Vaccinium bracteatum 6
hovis Dendropanax trifidus 6
TAF Aucuba japonica 6
vF 3 Illicium religiosum 4
FAHHXS Trachelospermum asiaticum 4,10, 12
y7aywy Ardisia japonica 11,12
HeX3 Viburnum dilatatum 4,6
NG A VL Calicarpa japonica 4,6
Y7 LSYF C. mollis 4,6
anN) H=wX3 Viburnum erosum 4
JERELTHEREY) Unpalatable species
Y7y A Cinnamomum japonicum 6,10, 11
Tl Pieris japonica 6, 10
vaye Neolitsea sericea 6, 10
D SN Illicium religiosum 6,
41XV ) gy Maesa japonica 6,10, 11
A= h Pourthiaea villosa 6
3 VF Lyonia ovalifolia 6
v5Yn Gleichenia japonica 6, 11
FYNHhFTISE Rumhra aristata 11
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ek L7 (R-3) T 9B v oy JLIEICTEREWNO/NES RiciESh iz, McHEhs
H ORBEHOHERES L ERESEMABE QI E VT, v+ I EHREDICBOTARES S IS,
I X e T3, L LETERUEORERKDOE» SRS N'D, #BEIFFRIC
BOTRBERSRONEIMETS Y, Mtk > Ty H OAERRLIIERL - TV 3,

AFEHIC BV T 1986 FOFABOWERH 5 L IZEAGEEKLS, ZhLIFNC < &< THBREE IR
DU TR, WiNd 2 W IZBD 0D WEAIERITHRE L 35 &, RE—HT 5D
ToEBYTHE, BIHFMBERFA AN XS5, TAF, HoVvI/, Y7399, THHVTH
5, FEHHEIIA Xy )2y, dYNAFUSE, 95V0, ¥T=us A, TETH S,

—H LI BB T A A A XS, TAF, hoLvi/, ¥7avy, 7HAORFEEMICE
FERDR A DBECLEZBDEVLI LD,

—HLARVEEIEFEL SN TV Iy A+, v 7y N+, BEODEOE S+ +,
EF/FTHB, ¥4+, e4AF, Y TUNFTREN-4OH - FTEOL Iy hOERTEES
EE (i 2 m Kilfi, BESEER 2 cm Kl BHECHEEL, oMt TS 3 fEICd
LEMESBD TIHO I EEYEE-TWS, EF/+ (-4 -5°%) ERIRI D ¥ T 4
FHFGAIBEEEUCENEZL B, AFEMD > H OB,  IHEMO T REEBMAIR X
(1986 fF 2 H##) 056 BH/km* "L D FHVEREAL S, BERROTHEOLNLFTFHEHED 100
FALL b /km? Do T HEHEMOFEED 1 < 5 XTHRDEV, RFEHICB VTS, & SICHE
BEBNE, $hF, BV AF YIUNE, EF/FEBENGAZEISERIN M
nH 55,
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Summary

Changes of undergrowth in a broad-leaved evergreen forest were surveyed in 1971, 1976
and 1986, and discussed in relation to grazing effects by sika deer. The study forest was at
the Tokyo Uiversity Forest in Chiba, in the southern part of Chiba prefecture, 140°8’ E, 35°
9N, ca. 300 m a. s. 1, 13.9°C in annual mean temperature, and 2,230 mm in annual mean
precipitation, and belongs to the upper warm temperate zone.

Dominant species of the upper tree-layer ranged from 13m to 21 m in height were
Castanopsis cuspidata var. sieboldii and Quercus acuta. Changes of the upper tree-layer
during years 1976 to 1986 were slight, while those of the lower teree-layer and the forest
floor vegetation were remarkable. Trees of Aucuba japonica, Dendropanax trifidus and llex
rotunda less than 2 m in height were abundant in 1971 and 1976, but disappeared in 1986.
The coverages of Trackelospermum asiaticum, Aucuba japonica, Quercus acuta and Ardisia
japonica of the forest floor vegetation in 1986 were 1/7,1/11,1/8 and 1/4 of those in 1971,
respectively. Changes of the dominance degree were little in unpalatable species to sika
deer, such as Maesa japonica, Rumohra aristata, Gleichenia japonica, Cinnamomum japonicum
and Pieris japonica. The causes of decrease of palatable species were considered to be due

to the population increase of sika deer (Cervus nippon) population since around 1980.
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F EA=
kR DEEB Explanation of picture

Sl FIBOMN. ¥ V4, TAHVABELELTVS,

Castanopsis cuspidata and Quercus acuta are dominant on the plot near ridge.

13 & A EHRREE D & & 02 ORIE .

Few plant are seen on forest floor of the plot near ridge.

FiT T EON.

Lower part of the slope.

VHIRBEISNI T A+,
Aucuba japonica browsed by sika deer.

HEHTHONK. Y 5hF 95k, an/A+93E, A X1ty 3uhElAsoNs,
Rumohra aristata, Rumohra pseudo-aristata and Maesa japonica are dominant on the forest
floor of lower part of the slope.

HEKIE s v h D%,

Droppings of sika deer on forest floor.



