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JbiEEIz BT 5 A A% (Miscanthus sinensis) IR
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I. #% &

B RRYE, MBS DR DB AN G
HHoOBEBZEMELIHRBE I >Oo0H5H, XA
% (Miscanthus sinensis) %</ (Zoysia japonica)
°H%9¥H (Sasa spp., Pleioblastus spp.) & W8,
BN EOBEHMORENRESERTHY (KA
5, 1990), < MOEIROMEL, T D4 D
FAERCHEIE E L TR ST 72, F£72, IEFTIX
S A v AEFERFIREIR = R L X —1E & LT
HRAICER SN Tnd, AR TR OND D,
T UFEE AR E U (BHE S, 1992), FiXA
Y RUTEEETHOMT D (RE, 1993),

A A R IAR AR EE PR EE DX Y Hy ) T
AAXOEERMER S D Bk, 1994 ; 4, 1977
s IR D, 1997a), F£7z, FIHREEAHEAER B
fFRICKIETHEIIZ OO R e RS
EVERD (UAL, 1997b) Z EAFEMI TV
L3, ZHUHOHREFAMNUTEDO LD TH Y, 4340
AEBRII W ARRE 2 3 1T D HE 1R & A By,

AHFFETIE, HERIAZRTRE LIS ED AR
FRIEHOMERFZ B E L, AAXFOoAMACRK
W ABHBHE BT, 10EMIC 7= 2 HH DX )
o (EEXD, FREXD) H3ARFRE R OFEE
ik & B B OHER I RIT TR A LN T S 2
L mRAT,

I. XREHOELR
FRBR XA TR T SE v 2 —  (RLIR T B X
o) NOBEIL (BEE262m) OFEH S RTINS T
STWHRIBOMEAEICAET 5 GEREREE, 2%
Elom) (M1, M2), ZO—HORMEIZHOWT
FNS (1978) X [Zo—#3 A 2% « Y EFIC
725 TE Y LD IRFEBMA DI & - TR &
BEHRE-STWD, beb & Z OMITIFHER K E S

FR254: 1 A31H e
AL E R v & — BRI JE ARG

HUCEH S ALK DMEPE L 7ol ©, IRE RS —
WOBET IR Ch o7, £ O®BRK20MIZ IR E S
B R THO INEBIAR &~ Y # /7 (Sasa
kurilensis) (2O T-DITxt L, L B AN EE
JROFEWMV RSN, ] LIBRTND,

19T6FEEITIT A A5 « Y RIEH & LTI
BRI S 47228, 2 OBITFIA T3 I iE
WEEN R =X, v 743 (Betulaplatyphylla), ¥~
7% > (Populus sieboldii) K T'I XF 7 (Quercus
crispula) NGB0 IR ERD, I HITEDE,
K F A 19864F & 19914ED 2 FEIZ b= 34 L, %
ORIz A A FBRIE RS AT L7z (VNI 5, 1998),
199142 IR T A A% 3 B 7228 HHECTdo - 7273,
DABR I E R RE S e E JHA N5 > T T 3R~
T VEOARAIAR 7 ~ 4 P (Sasa senanensis) @
RADEATND VNI, 1998),

SR EIZ22ETH D,

M. #EEAE
FHATIE20034E:7> 52012 D 104 &3 U TIT WY,
flAARR, #iRm (V& —@E ) OFSHRE, # R
VW ER IO ¥ —EHEOHR & fldk Lz, SN
D AR F OB IR E D & B D5 H#ERIS
24X 36mDOFMEX Z R E Lz, HEXIZHEEIZE
<, TNEIHEILT, EILLBTEX, FREXD X
(WA CHl A X 0 B 2 iiH), X v X (7
AR A D B Beifi) OFLBRX AR T T,
IS A TN 9 A EAIcfTo 70, &AL
PEPCIZHEM I m D EEM: A 10HRE L, EEMRENIC
HEL L 7 RO E L L2 E LTz, b
DORNEEZ AW THELBRX, FFEROHBE T LI
WEAFT L ELEFI 2R, IBIZENLOMOHE
KIEA100 & L7 froRfs G 5% (E-SDR,)  (IUA
B, 1995) ZRDl, T72bb,
E-SDR,=(C+H) /2
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Fig. 2. Location of treatments. Control plot,

light cutting (biannually cutting) plot,

heavy cutting (annually cutting) plot are located from the west.
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FE, nc o bimAE (Im?) NOREEL, v R (100
%E1ET5H), 22T, LIXERS (1978) Ofk
ARMI-CThA 1, Ch, H, G&10, N%50, M, MM%100&
L7,

LRI XSimpson D ZEEE fa%k (1-D)
(Simpson , 1949) ¥ L UShannon—Wiener D ZAEE
fe¥ (0 ) (Margalef, 1958) ZHMH L7,

1-D = 1-Xpi?
H=-Y pi ln pi

ZZC, pllIHBIE DY & BN G RO IFER
BEEOLGFHIIRT 5 ThH HHEIHE L EZ Hv
7o SimpsonfEH1-DIT/N S VMEDZERME/ N, KREW
ENZAEERZ RS GEFIZ0H 1), H 1T
EPEDORIFE T, EAKEVIE R Z & DA%
WL, TRbbEKERD (FRE - 21, 2002),
FEAEARAR AL & WEAT L CHUZR o O FE st R & it
HEW B 2 U, AHS IR I3 E BN O F &
3 emZIE LTz, Hi R BT A UEX 72 1
5 RAZ DWW TE BT EE ORERE 1 m D i S 2 IR
MOAERY, B TOFERMEZ R L TR
E LT, FRIZZORRNDY 2 —2 8L T,
FRAEA 0 X35 KL OMBEAEAN] O X B o X)) By
EHEIE IO OB TERZITITo T,
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VY, TR AT 5 722003201 24F D S 2 SR oh T HE
SEARE (1981-20004F) & bhig U7z, A RIRIT
7. 1°C THEARE I EE 0. 6°CRREE & o 72, AR
AKEITFE S TIE914mm T, HEFAE(E D 957Tmm| b
_XETF DItz (K3), BEKRITEFETIES A
N5 9 HIZZWEEHIZ b ERTN, HEMEOZ o
R/ NN & o 72, FFIZ, 2006-20094F12 7>
FT7-8 HAIFFIE & Th o7, —J, 11-12H4
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BOFHZEENTPE X0 FHEE L T,

Fo, 2ANRKERD A VEHESERIT,
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NG emfEE D 7o T,
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Fig. 3. Weather during the period of investigation.
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Fig. 4. Changes in the relative illuminance.
Values with different letters in year are significantly

different (P<0.05).
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-7,

7B, WX X, XY X T2007-20094F 8
W REROICHIN L 72 BRI, %k 2 S o
APEDMERH T, i EEBUF RN L2 B O
RN ENTE -7 EZDBND,

3. X

fEgk =R, B m, EREROPE L FEL LRI
R UT, SRR RIS X CIX92-98%, BRAEXI] D
X ClE84-100%, fEHAIVY X T85-98% TH Y, #
OB EIT /NS 0o 7o, BEF ST HBUE X TR
120-140cm®D [ CLEMNHERS LTz, FREXD X T
A H D115emdr & 6 4FE H O75emE TR L7 1%
IR T BN B o T2, AR Y XITHI4E H

Table 1. Changes in the plant cover, community height, coverage and

D116cmH B 54 H D66emE TR A IZIKT L7241
LES DN ST,
BEHEOESWS FRE (RAF, J~A¥Y, UF
v (Pteridium aquilinum), ¥~ % (Lespedeza
bicolor), t 14" %/ (Carex floribunda)) D#HZEEIC
DNWTHDE, ARAF O ITHALX TIXEAE
M), FRAEX Y K CIRITITHER S 4, BN KTl
DENRPBEIIN DT, 7~ A FHIEBTEX
IRV T 24F B LR ICHREE 03 e R DT & 72 0 50% LA
AR Lo, BRAEX]D X TIE 2 4F H 5 & e
), XD X 34F BRI L2 %IX10% L T T
Lz, U7 EI3AUEX CIIMER:, BREXNY X
FOAEX] O (X CTHIMEANZ 8 o T2, ¥~ I3k
EXCCILHMERE, BRI D XX 2 45 B 2> b i,
FHAEX] D X3 3 4F BRI L 72 R ITHERHE M 12 8 -
7o BERTATITIER T DT NICHA LI HFEE
7ER3, BRAEXTY X35 L OVMEAEX] Y XTI M 12

height of main species

Control plot

Light cutting plot Heavy cutting plot

2003 '04 '05 '06 '07 '08 '09 '10 '11 "12 '03 '04 '05 '06 '07 '08 '09 '10 '11 12 03 '04 '05 '06 '07 '08 '09 '10 11 12

Plant cover (%) 92 97 94 96 96 98 92 96 96 96 84 85 88 90 92 89 93 100 98 94 85 89 85 93 90 87 92 98 95 90
Community height (cm) 130 122 125 139 120 124 131 139 132 129 115 83 93 84 86 75 83 94 102 88 116 87 87 84 66 68 67 76 72 73
Coverage (%)  Miscanthus sinensis 48 39 38 36 36 43 29 28 31 28 59 54 47 57 66 56 47 57 54 53 63 65 58 64 55 56 50 65 52 50
Sasa senanensis 40 68 68 65 76 76 55 65 57 65 25 39 34 24 28 10 20 18 14 21 23 3 9 10 7 7 7 7 6 6

Pteridium aquilinum 7 13 8 13 10 10 15 12 10 11 11 16 18 20 25 25 24 37 27 26 9 25 13 15 20 14 18 34 30 26

Lespedeza bicolor 18 26 27 25 28 33 22 27 8 4 2 21 15 17 11 8 12 7 6 4 15 33 6 9 6 5 4 10 6 5

Carex floribunda 1 2 3 2 4 2 2 2 1 1 7 21 22 25 25 22 17 27 19 18 7 20 6 17 11 13 15 36 16 20

Height (cm) Miscanthus sinensis 197 200 186 190 188 190 177 198 165 153 163 158 142 130 123 98 112 123 135 119 157 158 127 117 92 105 87 112 101 90
Sasa senanensis 101 111 115 106 110 120 123 123 130 137 76 60 72 46 61 38 50 46 66 53 78 62 44 36 40 38 34 41 43 40

Pteridium aquilinum 52 67 84 75 67 85 84 96 63 87 79 84 96 81 64 76 82 75101 90 71 80 63 63 64 50 57 62 68 69

Lespedeza bicolor 115 130 122 115 108 136 118 140 90 53 38 80 75 64 68 51 67 71 84 64 100 87 68 60 49 46 48 62 54 45

Carex floribunda 37 42 40 40 40 45 39 40 20 23 57 51 46 46 42 43 47 49 54 39 51 54 40 43 35 40 38 43 44 41




dbEE 23T D A A (Miscanthus sinensis) U ELHIOREAER & A FE 1 OHERS

HY 8HFEHIZIFI0% T LTz,
AAXOELIHAEX TIL 8 4 H £ T177-200cm
AR L7 ok L, BREX] D X TIHRA IR T
L, TIEo4E (20084F) @ 64 HIZ98cmE T HiIA
ATEHEKI130emE CTHEIE L7, BEX]Y X TiE 54
H & CHiijs L92cm & 72 o 72141390~ 110cmD i PH CTHE
B Lz, 7~A VORI CIZBE I
HVI10FBIZIE183TemlZE Lz, —J7, FREXND X
T 6 4 H1Z38emE T L7214 1360cmfE & & Cla]
BEAICHY, BFEANYXTILIFEHETET L
%ITA0cmAT 4 2 MERF LT, FHEEMD S H, RARF,
7= AP, T FELIIHER > FREX D X >
X)) KONETHE/ME LTz, T8, e AS
DEINEZ D X5 ZH AN & TlEde o7z,
JERFERESHE (FR2) 2456 L, BEXKTIEY
<A PN RATEIMLCTHEBICIIAAT 2T

17

INEE R T2DITHRE L, FREXD XL EXN Y X T
IZAAX OB LB SN, ZDoZ b, AX
X OME S AT 272 DII3EES L < IZRREDN]
BOBERTHDLZ EBWALNE ol 7~vAH
T OB B I X TR, FRAEX Y XTI
W, EENY XX 34 H £ TR L LARRIEE DK HE
ZHERF LT, B B AT O EEIIREN Y X L
XY K CTIIARC e BIME I 233 BTz, EOfth
R 72 IR CIEIARAE CTH D I X700
T HUNOENIMERAE L L, MRHEAHETT LI 2
ETholz,

A AT oo B AE 13 267 /30m? T d o 72,
FLERX 2 & D 10m2dH 72V O BRI TR Tl
8 —-15ff, FRHA]V X TIX9-15HE, EHEMN X T
9-14F &, XHIZ K 2R EITFRD b
7= (M5), —J, #&EH (1) Hv ofEE

Table 2.Changes in the five dominance species for the extended dominance ratio, E-SDR,.

Control plot Light cutting plot Heavy cutting plot

Rank 2003 '04 '05 '06 '07 '08 '09 '10 11 '12 '03 '04 '05 '06 '07 '08 '09 '10 'I1 'l12 ‘03 '04 '05 '06 '07 '08 '09 '10 11 12
1 Species Ms Ms Ms Ms Ms Ms Ss Ss Ss Ss Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms Ms
E-SDR, 82 70 66 67 63 67 62 64 66 72 86 67 63 63 64 61 58 61 69 64 82 68 82 73 67 72 62 62 62 59

2 Species Ss Ss Ss Ss Ss Ss Ms Ms Ms Ms Ss Ss Ss Pa Ss Pa Pa Pa Pa Pa Lb Lb Pa Pa Pa Pa Pa Pa Pa Pa
E-SDR, 53 62 63 62 62 63 61 64 59 55 38 35 37 31 30 36 36 38 43 39 35 36 26 26 32 24 29 33 39 36

3 Species Lb Lb Lb Lb b Lb Lb b Qc Qc Pa Lb Pa Lb Pa Cf Ss Cf Cf Ss Ss Ss Lb Cf Lb Cf Cf Cf Cf Cf
E-SDR, 41 45 44 42 40 49 42 48 44 46 28 31 34 25 29 25 26 26 26 27 35 31 22 22 17 20 22 29 22 25

4 Species Ap Ap Ap Pa Ap Qc Pa Qc Lb Pa Cf Pa b Cf Cf Lb Lb Lb Ss Cf Pa Pa Ss Lb Cf Lb Lb Lb Lb Lb
E-SDR, 25 31 25 26 27 29 30 37 27 28 20 29 28 25 23 18 25 22 25 21 24 31 18 21 17 15 16 20 17 15

5 Species Pa Pa Pa Ap Qc Pa Ap Pa Pa Ap Lb Cf Cf Ss Lb Ss Cf Ss Lb Lb Cf Cf Cf Ss Ss Ss Ss Ss Ss Ss
E-SDR, 17 23 25 26 22 26 27 30 22 22 11 23 24 25 23 16 23 21 25 19 17 22 15 16 15 15 14 14 15 14

Species; Ms: Miscanthus sinensis, Ss:
Qc: Quercus crispula.

Sasa senanensis, Lb: Lespedeza bicolor, Pa: Pteridium aquilinum, Cf: Carex floribunda, Ap: Artemisia princeps and
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Fig. 5. Changes in the number of species (/10m?).
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FAEX TIT 94 B AR X K VAR L7z,
LR FE 513 Simpson® 1-D3 & U’Shannon-—
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Fig. 6. Changes in the number of species (/m?).
Values with different letters in year are significantly different (P<0.05).
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Fig. 7. Changes in the species diversity index.
Values with different letters in year are significantly different (P<0.05).
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Fig. 8. Changes in the degree of succession
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Fig. 9. Changes in the aboveground biomass and |itter.
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BT 5 Z ENMEINTWD  (Her and Jauss,
2002 ; PvkaLa, 2005) 2%, AFRBRHIZISIT D 104
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Summary

Although the importance of native grasslands is
increasing the recognition of biodiversity conservation
andlocal culture, the mechanism of vegetation
succession is still unknown. The purpose of this study
was to explore the vegetation succession process of the
Miscanthus—type grassland, which is one of the typical
semi—natural grassland vegetation of Japan.

InSapporo, Hokkaido, closetothenorthern
distribution limit of Miscanthus sinensis, the effects of
summer harvest on the vegetation and aboveground
biomass of the native Miscanthus—type grassland was
investigated for 10 years. Dominance of Miscanthus

NARO Hokkaido Agricultural Research Center
Dairy Production Research Division

could be maintained by annual or biennial summer
harvesting by suppressed Sasa sinensis. The number of
species (26 species/30 m?, 5.1-7.0 species/m?) was
lower than that in other areas of Japan, and the species
number and diversity index did not increase despite
enrichment of the light environment. Aboveground
biomass of only Miscanthus (120-300 gDM/m?) did not
differ between the treatments. The biomass tended to
decrease during biennial harvesting, thus suggesting
that in order to retain the biomass for long—term, it
shouldnotbeharvestedoftenandshouldbe

conserved.



