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Browsing effects of deer (Cervus nippon yesoensis Heude)
on the growth of dwarf bamboo (Sasa nipponica Makino et Shibata)

and the regeneration of tree seedlings
Yumi TERAT", Shozo SHIBATA™
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Browsing effects of deer on the growth of dwarf bamboo were studied at Shiranuka, Hokkaido where forest
degradation caused by deer is reported. We also tried to reveal the relations among deer, dwarf bamboo and
seedlings of tree species by investigation of seedbanks and seedlings. The aboveground part of dwarf bamboo was
dwarfed and the biomass was reduced under browsing pressure. On the other hand, the underground biomass of
dwarf bamboo increased and the rhizomes became longer under the light browsing pressure. However, the
underground biomass was reduced seriously and seemed to vanish under the severe browsing pressure.- Although
dwarf bamboo is regarded to be tolerant to browsing pressure, the limit of its tolerance is shown. When the over-
browsed dwarf bamboo was protected from browsing pressure, dwarf bamboo started to recover its aboveground
part. The appearance of more seedlings at the site where dwarf bamboo is under the light browsing pressure
suggests that the moderate biomass and density of dwarf bamboo gives a good influence on the survival of seedlings.
Enough seed supply and developed seedbanks show that the seedling regeneration can be promoted by controlling
the biomass of dwarf bamboo under the controlied deer density.
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Cervus nippon yesoensisDYEMASKE LRBIZ %> T
BY, FMTRHREHESE, FHEESBREILTHE.
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BESRSME LD, 1993FEEICIE A b a v
SV EOREBANORBERE DRI NBKO. 25
12, POTREEEFI2mEILdo73I v aFy o
VYA OREI L o THABENI0mIZ LIS bk
E, BRIVER CRAMLBAEDEANRDOON TV,
YRIZI997E O FIZE, WBEEE3n Lot a v~o
WELHZEICRY, 1998FEIIIBmERIEW L (W
A 1998).

TOL) BB LT, BETiRE [3E] %8
I _EEBELE ENS (B - 5H 1997). L2 LERE
I A BRI OB D 2 (T2 LT
WICBXT, [HF] 2HET-OI0I3ERE EHICHE
BL, £/, TNOOMOME/EH 2 B L7- ETxisE
FEZRLTIE RSV,

INF T bR Y h EHERICET BRI,
BEAEPBEDORBZICHETL2H0THY (BFIZH
1997 ; BN A 1991), HMAMKIICEREZ L TZDL O
3w (A 2000). T -HEHEBOHTHIFIZIY
aYFHIER LD, LObIFIYaFToTHRE
TEMEL B RV, AR TER, =V heIva
FHOEFR, FoIVY IV EBARELEOBLEL TN,
IV I 2 AEHERMAMIRENC BT B WA AR
REATAHIERZENE L. IHKATOERH
BIZXY, IXYaAFS 2V ADLRELLEEOH
BZOoWTHHFAEL .
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2. 1. AT EEBRROBMR

AR 2 b 458 16 AR T BE X (3 TG F$880.4ha, kB
FERPIEE T OFER40km, HAEEEEIICHLEST 2 (K
1). BEFEiX64~270m, HMBEH» R VBB TH L. #HF
BTV DR BB TH D, FEFHEIZ60cmiE

%

1 FEKZEILEEHEBERERXAER
Fig.1 Location of Shiranuka Division of Hokkaido Forest, Kyoto
University Forests
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B, EEHRIRIE67C, FEFHRKEIZ1096mm TS 5.
RKAMIIFRSEBO P Py EFEERERO N V=
L, X9, XFFE, FrasnheroBlin
LEHLEBREMTH 5.
FERFIEEFRERERXICBWT, =V YAl k
ZIVAVHOHERLER, IVIFIORE, HE
B, YABORLREICIDEEL, BERISEKRREIICL
5X520mx20mD Ty ME A FETICEREL. 70
v h1 (BE1) B¥EEROLULE, 7oy b 3E3HE
#50~90%, 70 v b 4IIHEEIO~50%, Sy b5
IEHAERIODUT THo7. F27my M 1EIIZET
VU HOBENKERPOWL V2D (BEE2), I
I OEERBET LR TINTEEIZ, B 2mdD
EMTHVAAZES (BE3) 2REINLTwE. K
FETIE, TOBVARBHNIZTOY b2 (BE4) %
WELR. B, 70y b1 ~4EF 5%, 7oy b
513 8 KIEICERE L 72, ‘

7y b1, 2 TCIEWEERE 4L, oy k3,
4, 5TIRETOBRELNRIC, B WRESE &5
FHELZ. ZORE, Yoy b1, 213N FTURE
E35%0, 7oy F3ldanv=L e b Ry OESHK,
Ty MR YFFN, SOy b5 EIIFIIESL
THILERKRTH 72, WTNORFIZTBWTH EER
A0 ~10emiZ B ¥ B MEAE {, EFICHEBIHE S
TWwWhESZA.

£70y FNHNOEED 5 » BT ($ T2 EEPIxF
) CBWTHMRBE 2R (F1)., EERIER
SRR LS RS rTRBATERE L 20ELIE5D
Xixd o 72h, HRNBEL10% K OBRENS 1o 72,

2. 2. AEFE
(1) I¥a¥y, TVYIHIIDNWT

SEl, RAEONRE Lo 7-AEOHKRA %K LT
W5 EHIE I ¥ 3 Y Sasa nipponica Makino et
Shibata TH 5. IXIFFEIHTEEZ -EHEIMHE
L, T E»rSBEZHT. BIZES50~80cm, #< H—
TH L TEBESRLZY (K2).

I AR EER LBEEH TS0, EEROLD

£1 FAXToy MIBITAMHMRE (P BERE%)
Table 1 Relative light intensity of each study site (mean = sd %)

RERT | EER2 RER3  EER4 EERS

quadrat1 quadrat2 quadrat3 quadrat4 quadratb
JFHaYrS  655+3.28  4.19+225 31.94+1349 299+197 2524097
ZJavk4 114008 2234070 1.55+029  212+0.18 1.43%0.13
JFovk3  1.39+0.06 1.28+004 17.88+4.37 204006 7.74*4.46
ZJaoyk1 1.53+056  2.02+0.68 1.38+0.05 236+150  551*2.06
JFavhk2  1.65+0.06 1.52+0.06 61.87+4.16 1.25+0.05 1.61+0.34

* 20004 8 H11H#=E
* measured on 11. Aug. 2000
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BEH1 7uv b1 OREROIRE EHE?2
Photo 1 Appearance of Plot 1 on August, 2000

Tay b2 &EELLEFTOMTHE S B ORIKE
Photo 2 Condition of forest floor of Plot 2 site before
fencing on July, 1998

BH3 19984 FkIC R X oMt HH4
Photo 3 Fence set for conservation in autumn, 1998

Tay b2 ORAROIKE
Photo 4 Appearance of Plot 2 on August, 2000
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HAEBITVETLEEINS, BEEIREHRT, ELFI5
~25emTH 5., IX¥IFHOEES VNI BILER, &
ICHEREREOH20%, FOEPOEFRTHI5% %2 5D
5. LAabi EBoFGH»EL, EXSNTHBETE
BTEPOHFLTLA, COLDIYAFFETHIO
BRELLTRETSCNRTEY, YH0EREELZH->TWS
Higb £ (HE 1996).

B[R] LVH5BE, BTEIGHBERETON
S L7 BRI T OB ECTH L. HEHOA
EFRE LR TR, SBELAEE [B] L LTwbi
ELLVA, KRLTEHTENLOHARE [ &
AL, ZOBRPOHUE L, ERICEEIZHS
Wox [RB] ERBTHILICTA.

LY # Cervus nippon yesoensis Heude &, bi
BIAERT A=A VHOHMET, BEOPTIIRDK
Bchsb (HE 199).

(2) MEHE

FAAIL20004E 8 AT 072, Ty M1 ~5%Fh
ZHOHIZ 1 mlAFOEAML 5 EET, €0FICH5H
EEOMEBBEILIZHY Y ML SHITEEROMK
W250emPU A OF YY) FIFHa K7 — h &R, 0 L
7.

WO L7z, MTE, o
HWNE, B (UEA) BT ECHELL TV TE,
PFHTEOXFIOHEL L TiE, WTENTLHLITE
0L, HIEICEI R TWATBEOD DR FH TEL
L7,

MIEH T, It TEEL, B, KX WMTEOER)
Rl L7z,

mHOHFEIR, BX, KX, HEER, AR, MK
B, LFEBERELL. KSIIEHNLT—5 %2 L b1
DIz, WTEOFRILOHMTHE L. 20H, K
O ERD, FRICEZ 20T 2 L CHRELH
EL, EBEETOY M H 5TV FAIZ1003 DD
RO, HERZNELZ. 4B, HEH, WK
ZHEHIT OV T EDMEINAFED L NG h o 12728,
AL TIEERL R\,

HTFEDNSTRRIIOWTIE, LRI b
RWHOORIOAZHEL, BRI ) OEKEREL
7z.

HWESLY 7V, TE, B, BH, Hhse
7. EMEIZ80TC TA8EEHI LI ATV, FNFhOWRER
ZiHE L7,

REICLZEOERK, EX, BEX~NOEEE R0,
7Oy VOEERED,S T V¥ A1 TOELF
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L7z Hr7) v FOBRREEIRR L BTl
BLOICEBROLENIL 2BHOEREAN. FMLZE
EAF ¥ F—CHYAATHEBEZEEL, 80T T48HFH
Dbl s CREs 2 llE L. EmEEEE,IS
EOEIORETH HILEREM (SLA) #XKD7-.

LREZFHEEEHICIOWT, MEXITo/4. 7oy M1,
3, 4, 5HOHKICIE, F/HELALINLLDITD
WCE—Ta a5, FHMEALINZNHDITD
W CIiKruskal-WallisD Efi i€ & % v, HEHEER
5% CHEBEENHROLNIZEEICIE, FlEHE Tukey: o
HAWTEZELRK T4, Fay b1, 20HEIZIE,
FRREICTHEMES % TEIMLE AL INLH DD
WTI tHE%L, S7BEALZINLEVHDIZDONT
I Welch#: & Five 7z,

TV — N I2PEE LT, 20004 6 HERITED
TEERRINL, F7:20004F 8 B FiF7z0 %
ECLBICH - T D — BRI L, AR RS HE A
BRABRHON T AENICHESZLTRFRIELBEL
7-.

3. &R

3.1, ITVYHPIVAFTDEBILEZHE
(1) REE=

ZJavy b1, 3, 4, 5B 1ImY-ho3Iva
FHOWTE, M EBORFELY, CREEZHWT,
FIE + BEARRE TR 2R L. BT, L
EHIT, HERGTOERIEEATH R, F M LEY
PHTES, LIS LIRS EINTVE 2% 05
72OTRE M EHRER2 R THREARECTH -3 0)
RDI:.
WTEHHEFEE 2 v b 5 TE177.05+52.31 g /nd,
7a v b4 Tix22310+39.24g/nd, FH v b3 TiE
287.44+1692g /md, 7T v b} 1i381.46+3659g /ni&
%y, BEORERZZITTWASTuy 3T, oWy
#£2 %;:%%@ﬂ?%,ﬂt%ﬁ#i,TR%(?ﬁi%%

Table 2 Comparison of under- and aboveground organs
biomass of Sasa nipponica (mean = sd)

HBTE *Hh b5

Underground organs *Aboveground organs :;Rﬁ
2, 2 —R ratio
( DW g/m°%) ( DW g/m?)
Jayks 177.05+52.31 c 321.26+76.90 c 181
Jovba 223.10+39.24 c 1624245758 b 0.68
Jowuhk3 287.44+16.92 b 1156.69+22.30 b 040
Jovh1 81.46+36.59 a 24.26+4.69 a 0.30

“Hh EESIRAFRICIE, i oRbET NS

*These organs contain the underground culms
BEAOXFIE, B2 LFEIO>VWTWwWE 7oy MITHEEE
NHEHONEZE2RT

Different letters denote significant defferences among plots
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ho7ay b HFEIEIT.

W EHHRAFEIL, oy b5 T321.26+7690g /nd,
7U v b4 T15242+5758g/mi, 72 v b 3 T11559%
22.30g/md, 70 v M1 T2426+4.69g/mi &%V, HE
DEENREL BBIZONTRAT HEBDR LN
Ty bsfBOVThO 7oy PI ) HHFEICEHL
7ay b lidovTFhoray b b EEIS LD
7.

TREFHREOBRENM L 2 BICONTNEL Bo
Tz, AE (1969) I XY IFHROT-RES].]~
15 LTWwad, AH¥TETay b5 ORI EDHE
WL, 78y M1, 3, ATEILYPSIVEEZRL
7z,

(2) WTE
Sy b1, 3, 4, 5IBTAEIVIFHoOTWH
TEO 1 ¥ ) ORIEE, KK, HFE EREET
®9) KD, RIITRL.
TWHTEORERIZ Oy 5 T17.22m/nd, 7O
v b 47T2692m/md, 7T v b 3T3290m/nd, T v
b 1T930m/mi& o7, Tay b3, 4, 5TER
BEEDVELS BIZONTHTEINR hoTBY, BE
WCHREFEZIITwAs 70y b3, A THEEICEDL-7.
ROLREEOBE 72y P 1 OBTENFZIE L
i, WEROFA—IPKRETE, ZOHEIMTEIZ
FENTWAIMEEEZRLTWAS,
HWHTEDMFRKEIE 79y b 5 T33011.74cmd/nd, 7
Ty b4 T4992642em3/nd, 72 v b 3 T6890351cm® /o,
7uy b1 T1561646em/mE %Y, £THOTay P
TEEENAONT:. REEVEL 2B IZO0NTHEMRII
EIMLTWAED, RIFEEHEOBWI Oy M1 TARIZ
BWoTBY, RIERDEE LN, BECREZZITT
WwWhp7uwy b3, 4 TEhol.
#3 HORTEOREE, K&, BAE

Table 3 Comparison of old rhizomes of Sasa nipponica

BER *m BT
length volume biomass
(m/m®) (em®/m?) (OW g/m?)

JOvks  1722+494 ¢
Jayk4  2692+466 b
Javk3  3290+336 b
JOophk1l  9.30+397 a

33011.74+12984.44 d
49926.42+11943.47 c
68903.51+£297062 b
15616.46£9691.69 a

164.63+5186 ¢
21306+4148 ¢
270.70+20.18 b
74.46+36.02 a

F4 HVHTEDILE, FHEE
Table 4 Specific gravity and mean diameter of
old rhizomes of Sasa nipponica

HE EHEE
specific gravity mean diameter
(DW g/cm®) (mm)
7Ovk5  0.00458:0.00076 529+077 b
Jowvk4  0.00433+0.00051 ns 465097 a
Joyhk3  0.00393+0.00016 5.00+085 b
JOwik1  0.00520+0.00124 4.45+1.19 a

ns: not significant
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TV TEOBAE DBIER, AL RO Z R
L, BEOREZZ I TWAETUY F 3 THEILE,
ROREEVFFNTOy b 1 THEh o7,

ATV T EORE HEEZAETH--D
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% no. of nodes
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3 WV T EOHBROBEES A
Fig.3 Histgram of the length of internode
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£5 FHHTEDIMYLY)OREE, £, HEE

Table 5 Comparison of current rhizomes of Sasa nipponica
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F6 BRARE, Ind4:) ok (FHE)
Table 6 Max. culm height and no. of underground
culms of Sasa nipponica

BER i bicked BARE
length volume biomass max. culm height no. of underground culms
(m/m?) (em®/m?) (DW g/m?) (cm) ( no. /m?)
Z70vk5 086+0.83 1497.06+1401.70 4.296+4.325 JOwk5  89.17+9.24 c 368+x10.73 a
Z7Rvb4 211£176 ns 1831.39+-1435.59 ns 10.048+9.194 ns Javyk4 31324272 b 73.6+29.48 b
7avk3 099+1.08 1295.60+1322.21 6.464+7.356 Zavyk3 27.18+1.66 ab 740%+3090 b
JOyhk1 0134297 26.70+59.71 0.272+0.608 JOyk1  2295+5.93 a 18.0+231 a
®7 OEY, RIFE, 1EYNLCVOELS, WK, HFEER
Table 7 Comparison of current leaves of Sasa nipponica
34 ERFR 1EL-UDES 1RL-YDEE LEmE
no. of leaves weight of leaves single leaf weight single leaf area SLA
(no./m?) (DW g/m?) (&) (em?) (cm’/g)

JOvk5  188.0:£49.96 a
Jayk4 572824650 b
Joyhk3 539010169 b
JOyhk1 125014646 a

87.99+2143 ¢

56.10+£27.25 b
4164938 ab
740268 a

0.400+0.099 d
0223+0.042 ¢
0.132+0.036 b
0.10610.036 a

91.36+16.35 d  232.76+2065 b
52.84+8.18 c
3415752 b

28.45+9.22 a

239.16+17.63 b
263.36+25.38 a
272.50+30.70 a

#8 HBHFRE, ¥BfFE, C-Fl
Table 8 Comparison of biomass of culms and leaves of Sasa
nipponica

B x®

culms leaves C(E,:F‘Hé'.

( DW g/m?) ( DW g/m?) ratie

JOvk5 23327%6255 ¢ 87.99+2143 ¢ 2.65
ZJOovb4  96.33+34.12 b 56.10+27.25 b 1.72
ZFOvk3  73.95+1690 a 4164+938 ab 1.78
Jovyb1  1686+758 a 740268 a 2.28

D), MWTEOFHEELRL .

TV TEDREILX, 470y VETEZROAED
-~ 7z,

LV TEOFEHEEEZ, Y9y k5 T529mm, 7
Ty b4 T465mm, 70 b 3T500mm, 7uv b1
T445mmTH Y, 7oy PETHEEEVNALONIZE D
By o7, HEREEIZR SN 7.

RICHEWH TEOHMECHEESFZ lanZ DL A
NI ATHZIGRLIZ. WTFho7ay MIBWTH,
B uafERL. 7Oy F1TIE3~4cn®d

AR S oA, Fay b3, 4, 5TIES5~6cem
DR DE o7z,
FHTECOVWTHRBE, 1ok oRER, &

%, HER (ERERTRY) XKD, REIWIRLL.
WENROHHE D, AEERIAONZ» 7.

(3) Mo _EEB

Juv b1, 3, 4, SORKEE WBTEIrSOK
DEE), 1mA7ch okt MEE) 2EK6IIRL.
BRABEEHIREENTL 220N THEL -7 1
Y7 OMBEZISOy b 5T3684&, F2v M4 T
7364, Fu v b3 T7404, Fuv 1 TISOKRL %
D, BEOREZZ I WA 70y b3, 4 THEILS
holz. MEEZZITHILITX > THREEIHINT 51
mARLN/ZA, Tuy b1 TRBTERE, KREED

e DT LTwi.

K2, Favy b1, 3, 4, 52BFS1m472ho
IV AT oEH, EREE, EIKLLVOER, |
T, REEEEZETIORLE. 8, F1HYLVOE
X, W, REEHE, &S0 MOKTOOHEES
LRz,

BRI, BEOREZZI WAy b3, 4TH
BIZEZ L hoTwi-.

EOBRAFRE, BEALRERZ T TRV Ty b
5T, fOWTFNORXR LY BEEIZE L, REEIE L
BBIZONTHA LT, Bic7ay b 1id, o3
Tay PORMEIZHRTD 6 50 1EBEFETRALT
BY, VHILAREE P LRDBVEEZ LN,

1470 OEE, EEEKEXITSTOTey FNETH
BEMNRON, YHOWEEZIHILICEY) IV Y
FOEIFEINEL hoT Wz, RERHKIT oY b
3, 78y M1 TKEL, REERITHILICL-THE
WHEL LT xR LTV,

UEoERZEDLELE, SXYIAFFIITHIORER
BT EICL DEIFHEL2INNMEL, YOy P11 T
BEE, EHFERELDIILR VBRI LTV,

Kz, Fav b1, 3, 4, 5BITHRE, EOHE
BERSIIRLI:. 728, B NOESEZRL7:012C
Fit (BoOBFR EOBFE) 2RDZ.

BOBHERLEOBERIIVTIY, REAENEL &
LIZONTRP LTz, CFRIZIEE A CREZZIT
Twhwnroy b5, BRHEREZZIT TS0y M1
TEL, BEOREZZITWwWA Ty 3, 4 THED
o7z, Bt (1980) &, BUAIC L - TREZ X4
RO/ DICEESREICH L THMAIZ2ELTEBD,
Tavy 3, 4EBEORAEEZTTCVELOERDE
Mz EZLONS.
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3. 2. IVYALPSOREED I YaYHOEIRAER

RETIE oy M1, 20RFBHBEREED LIZ, TV
AHH 3EMRELHED I Y I FFORIEIIONT
e 5.

Fay b1, 2i2BFA 1420 DIXYIFFOH
E&, THOHGFREL, EREELZHVTRIITRL
oo FTRELRDZ. HFHICITEFALNT, &
LAa7ay b2 TR LTV, i EHREEREE SO
7 N2 THEEBILEL  Zo T, T-REL Uy 2T
BEFEICKE L, Fuv b2 TRt ERADHFEDEEH
REPo7-.

Tay b1, 2iBFAHVTEORIER, #F,
B, HE, PYWEEZRINRLE. wThoHB
KBVWTHFEEIIALNT, SEREOIV YIRS
DRECEIHVHTEICELEREL TR 572

Jay b1, 21IBIT5, P TE, HOHTE, W
EHTEOEEEK 4R L. HOBTEIZOVWTIE
TALAENL TV o2b00, FTXEI SOy b2
TEL, BB TEEZ Ty 2 Thhhoi.

#9 Tuv b1, 20OHE BT, MEHEHAER

Table 9 Comparison of under- and aboveground organs biomass
of Sasa nipponica according to the existence of browsing

HTFE *ith b &R
Underground organsv *Aboveground organs  T-R ratio
(DW g/m?) ( DW g/m?)
Z0Oyk2  78.76+17.71 ns 69.37+22.64 p<0.05 1.14
Joyhk1  81.46+36.59 24.26+4.69 0.30

i EERARICE, hHsoRbEING

*These organs contain the underground culms

83

Tuy b1, 2IBFERAEE, 1odd) ok
(KR E) #FINIRLE, 7ay M2 TRIEIAFELS
o TWzh, HEEIIEINMEREAONE S ODE
BhETE R, 7:.

7oy M1, 2IZBIA 1S 00IYIFTOE
¥, EoOHAFE, EIANLYOER, T, HLEEE
ERI2ZIGR LT, ERICIIEEEDRARALN LD o 7205,
EHAGRE SOy P2 THEEIE T F/2, Tuy
F2OIVIAFHOEIARICEL, K&{hoTWn7:
M, BREEDLL LT,

Jayk2

Javm

————

0% 20% 40% 60% 80% 100%
MTHEBRESICHT 2EE
Percentage to dry weight of whole underground part
M4 Juv b1, 20K FHHBTE, ST, ML
TXoHEE (%)
Fig.4 Percentage of dry weight of current, old and dead
rhizomes of Sasa nipponica according to the existence of

browsing
plot 1 is under browsing pressure, while plot 2 is free from it

BT R D VT BT E
white : current rhizome gray : old rhizome black : dead
rhizome

#10 7wy M1, 20HE HV FEORER, R, BFE, LE, FHEE

Table 10 Comparison of old rhizomes of Sasa nipponica according to the existence of browsing

RER % BEE "E FHYER

length volume biomass specific gravity mean diameter

(m/m) (cm®/md) (DW g/m?) (DW g/cm®) (mm)
7Ovk2 863%306 ns 14882.67+6499.21 ns  66.26+27.14 ns 0.00458+0.00076 ns 433110 ns

Joyk1 9.3043.97 15616.46+9691.59

74.46+236.02

0.00520+0.00124 4454119

F11 Fuv b1, 20HE: RREE, KEE
Table 11 Comparison of culm max. height and no. of underground culms according to the existence of browsing
plot 1 is under browsing pressure, while plot 2 is free from it

BAE= BB
culm height (max) no. of culm
(cm/m?) ( no. /m®)
JOvk2 3241+244 p<0.05 27.24+18.20 ns
JOoyk1  22.95+5.93 18.0+2.31

®12 Juv M1, 20k ER EIEE, 1ENLHVOEZS, B, HKEEDR
Table12 Comparison of current leaves of Sasa nipponica according to the existence of browsing
plot 1 is under browsing pressure, while plot 2 is free from it

EH ERGER 1BEUYDEA 1EL-YDEE SLA
no. of leaves weight of leaves single leaf weight single leaf area SLA
(no./m?) ( DW g/m?) (g) (em?) (cm?/g)
J0Owvybk2 211.2+163.96 ns 2891+9.39 p<0.01 0.155%0.039 p<0.001 4241833 p<0.001 277.53+24.18 ns
Faowvkt1  1250+46.46 7.40+2.68 0.106+0.036 28.45+9.22 272.50+30.70
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W ENIEEL L3 hd ol BEAETELAITAS Y Wz, BERICBVWTZY Y ARIYaFFoLEFIC

VERIBDETAREIFERTE . LALIY IR 52 5FBIEIKREVEEZLND.

ECLBICHR-HELLORFIIROSNT, 8 ADMK

BTEY—FAY 7L CwineEz shi. (2) HTE
BRECFREZZITTWLIYaFTOMTEIEL R

. - - . p -
®13 Fuv b1, 2okw RRER, R, crr  C o0 PR RS SISHIL R, AR, T

Table 13 Comparison of biomass of culms and leaves of Sasa

nipponica according to the existence of browsing 120 .
plot 1 is under browsing pressure, while plot 2 is free from it & “e 100 * o
#H . .
i % vz Mow|e o0
ulms leaves C~F ratio S e *®
( DW g/m?) (DW g/m?) S £ 60 MR ¢
JOwk2 404611579 p<0.05 28.91+9.39 p<0.01 1.40 E ° * *
ZJBvk1 16.86+7.58 7.40--2.68 2.28 ¥ o 40 < *e0
E 5 *
-, - 32 23 Fa
T biilﬁ Ngﬂaf\j /(1}1'“}0”%)11%é'f7L V)}?t%%&t "o ‘ U U ’
able 0. of seedlings per 1m of each study site
B P y 0 100 200 300 400 500
no. f:fjglin S E’\":l"f"j’ﬂ’,.t%ﬁﬁﬁ%
SE9rS '2‘20__'_"305 - Sasa abovegroung biomass ( DW g/ni)
;D“/M 6260+2077 b K5  I¥ i R E & EAROBR
jg;::? 9324_225012&717 ab Fig5 The relaFionships betwee;n Sasa aboveground biomass
JOyh2 742042543 b and no. of seedlings of tree species
KI5 LV VAREBTENIYINFFICE XL HBEOREE
Table 15 Summary of deer browsing effects on Sasa nipponica
R biomass HTFE rhizome 8 aboveﬁound organs T—R#% C—FIt
T —__BIR | BERE @R &% RE EE WoE D (/0T ¢ §]
underground organs culm laaves |total length volume  dry specific gravity diameter internode|culm height  no.of  no.of leaves characteristics of leaves T-R ratio C~F ratio
ES < 3 3 X 3 [3 P XE E S X
1 1 L1 e " I 1 ® 3 1 1 0
1 & % E4 X ! = £ i f i
4 5 & $ ] 3 9 4 Ui (3] o X
'i LHS ns ns ns ns - j ns ns IJX\ ﬁ %\
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