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Changes in grassland vegetation in Mt. Kanpu, Oga Peninsula
of the Akita Prefecture.

Taiki MASUI" , Yoshihiro SAWADA? , Satoshi TSUDA"
[Abstract]

We examined the transition in the grassland areas and vegetation changes over time based on land use
types and management in the grasslands of Kanpu-zan, Oga Peninsula, Akita Prefecture. Farmers harvested to
utilize grassland resources until the 1960’s in Kanpu-zan. In the 1970's, grassland utilization gradually declined,
and it has become an area for tourism. The grassland area in Kanpu-zan changed along with this transformation
in usage. The grassland in our study area was 319 ha in 1975, but it had decreased to 138 ha by 2014. This
result shows that extensive grassland management had ceased.

We conducted vegetation surveys in three types of areas to clarify vegetation changes because of the
abandonment of grassland management. We had two types of management areas: high frequency, where
mowing occurred more than twice a year, and low frequency, where mowing occurred once a year or only once
over several years. The last type was areas where grassland management had been abandoned.

Our results showed that the vegetation varied depending on the management frequency. Indicator species
that continuously appeared in management areas were grassland plants, and the frequency of occurrence
of these plants declined in the abandonment area. In particular, the frequency of occurrence of endangered
species, including Erigeron thunbergii A. Gray subsp. Thunbergii, Aeginetia sinensis G. Beck, and Vincetoxicum
pycnostelma Kitag., was greatly diminished. However, grasslands were conserved in the abandoned management
area, and did not transition into forest. Nonetheless, although it remained a grassland, it did not preserve
high species diversity because the vegetation was altered, and grassland species were reduced or absent. In
summary, when grassland management frequency and area is reduced, it is predicted that the grassland species
that characteristically inhabit the Kanpu-zan may become extinct. Therefore, to maintain abundant grassland
ecosystems in Kanpu-zan, it is necessary to initiate and continue new management methods that are not

dependent on the policy of local governments, and grassland management should continue.

Key word: semi-natural grassland, grassland management, endangered species, indicator species
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1. LI

MHEBROBE X, HARICBITMEEGIEE GEE
FAEY) OB LAEV»HRF TS EM SRS L
BEZGTHL (ARIEDH, 2014). BEEEOHR
MichzERNLEBEEEARICEEN, ZoEIIE
FRBIEEAROIBEEHFOOEDIIL>TWS (BRE
T, 1973). ZOHEFIZEAXF /I RT7 A<XIEIILH
EUTCRE A DHEIESEEME 3% CAF LTV 2.

Ao CTERITIHREERZF A 357 DIt E R 2
AN LWz EDRESH 22 (FH, 1938), BET
WBEEROMMIE L, FITHKHERSLBETHICL->TEHE
BELHER T2 0ICEA VSO EFEBE I Thb T
5. 127120, ERIUOFEFEERD HHNIZELIZERIC
DVWTIRHIEoED L. 2EMITE, BFIE 1960 £
FTIHFEAR - HEO - FEM R EE 5L L TEETH-
7223, 1960 4ER LA I3 2UE 12 7 ORRFIOME Kb,
IS N CTHEA BB T L0 fho IR IciH S h
720LC, EFEEEI AL (KE - W, 1998). #%
HIROEFEHIIETIX 1960 41 18% 12E T LTED
(BMIKESR , 2016), RN THENEEOKS WEFEH
HENDDIE, ERILPL—EHOBEM - A% —5FIZR
LATwg (BHE, 2014). ZERILUTOEFEIHES L
TEALLISG A HALD, BEREREAIEARTLD bfFE/NLT
WatBbins, 72EL, BEIZEDISWOEFEDHIED
BB, FNHBEOREEM/NLTzDO»HIE-oE) LT
B, Ffe, ERILCTHEIBEES BB SHETLIE
512, EOXD UMM OZAIVES L DTHL TS
TV, ZhGIEFERIUOEFHORERN K H T2 L
TUHHDIHE TH 2.

ZICRPFE T, EEILOEFEDIED HH\WD
LI B LI, FT, HEEEENLATbATY
REHEBECHEOHMCHBESEOBREL b ook
o2z T 5700z, XHGRE, BSEDHAE, BLoE
KEBREOMEGZEOHFETolz. £z, EHNFER
WEFE OB EDEIIIEN T2 RIE TS0,
BRI L TV DG T E MBS NG CREAE A %
To7z.

2. A&

KRB EHOZERIL (e 355m) AL LTz
(M 1D). FEREILOINTE—H T, BHECTHKMIE- B
BUGEEFITL>TCENYES L, BEEIHERShTw
2. $722003 55 2015 EFTOMEICEEHICL-T
IR KDY 4 [BfT otz 25, 2016 4EDIREIE, KA
WeHlET 2 HEH BRI HESCns (BET, 2016).
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3. AESIUBEMAE

3.1 EEZEEOZE

WEDOLHAEZTOFEOEIRMEIIE 2720, X
BB S L SIROFELEMLU:. SCGRE R, #H
B oA [HHERSTH] 0EEFEHE (1960 4 LLFE)
PRZEL, ERNHEFO LHUERRICE>TERL
OHFEMICEToEErMHL:. £, ERLOE
B3 250803 D 2 I T iR LA FE S O BRI bRz,
MDA 2004 4E 3 BIcHHERKRA 14 (B,
PELR 30 ~40%), BEHHAE 14 (B #FEY
K 60 1), FERILDTEE - ZRILAREICED S HEAR
2% (B, FHEYEE 50~60 ) ZRFELTAVEEa—
TV, BEBSICBEEOERILOFEFRER I oW
FAYAN

3.2 EROAHEEBEONEL

BELBREOHEFROHMASLCEMZILETLLY,
19754E 11 A 4 Bz s n - EHE R BE 0= hEHE ()
SUMRR 1/8000) & 2014 4F I s n T EE G (L
A3fiRBE 1m, ESRI £ ArcGIS online R—2<v 7)) ZHW
THEAEDHFE T o7z, MEGEIBRL T 1975 F 1,
HIFOBEE « M/ thE- 70 TH 2 (ko SHD
FELD). ZoBHOMEEETIE, BEOETIZLS
BALDHE AR D TV BHFT LR L C WA HH DX
B EIR WA DD o120, BRODBADRDOLND
TETFIT 13 B A b & A e L CER R R 02 SRR A L T2, AR
Hi=2 IR EERI AR B T /NS TR %y F O EJRE I 225
BRANUTz. 2 LIS O BRI 20 R B B O HIFH & LTz,
2014 FOHEE G CIBFMEEROBEFII BB LAES
IZHIFETET D, —ERO R L E T I B A TR
LTHiiSE LTz, FAEROBFRER O R HIZIE ArcMap10.3.1
(ESRL#) ZHWT-.



FILIT B 5 HEFEREA DEL

3.3 EEjtEit S ERMEOBEM DL
BHRFEROFEFEOBMEROENEHEN T 270, =
B DR L CW BT SEEATHEES NI HFT & TR
A RE T OVEMERE IR LTz, B MR LW 25T
%, 1976 FOMMESECHFTLHESNIIGHMDIS,
BE CHRFE I A L C W2 EL, BEDE
FEOFHE G UC RS ELE (4F 2~3 [|IBEAID) | & K
SEEERELAY (4F 1 [EFAND) | ITfisr L7z, 2ho OBFT
T, EAIDBIAMZ, 2003 EDIREIC, BEEIT—E DHE
TRANDITONTWS, FHEIKIESNTZGATIL,
1975 SE DO EFECRFEHES NGO IS, BE
FEBINTELT, HMERDLEILoTHL{ED 10 4
MU EBMESNTWSGF @ EL.. IOLIGEFTCliZ=
VYR EDEARIEAET LR EBIL LD DD - 7225,
BEAROMROERE Ly F CRHELXT-7:. FAEHE
K2 1RT. FAEH AT EHEEEE D 22 s, (&
SRS HRR 23 22 |, IR ANEE DS 24 LT oTz, FHATIE,
2 X 2m QART— EHBELT, HES, MR, B
HBLL AR OFE 4 WA FUER LTz, B 1% Ko
MO IL 0.1% ELTEEERLT:.
TEAERECEONTWET—2%d LIz, HEHEiy 7k
R 3.1.2 (R Core Team, 2014) /w4 —3 vegan (Oksanen
et al., 2015) @ B4 % diversity % F \» T Shanon-Wiener

O H%ERDI. F£7z, SHEERELE, KHEERELE,
EHBEEOZNZ OV, MR, HBEL,
SREERBICOVWTTa—X— DO HSD RE % T o 72
(p<0.05). BHDHEIZILFEMK DB N EMEET 270
1ZB8# metaMDS # AW TIETEL R R E % (Non-
metric Multidimensional Scaling B, NMDS) 12&%
FitE T o7z, AR — ORI LOWET—L2E AW,
P AR Y 72D @ Bray-Curtis FEBEZFHE LT, %77,
BHEOE IV AL N AL 0272012
R ® /%y %7 — labdsv (Roberts, 2016) ®Ed%K indval %
AW CHE R 2 #7 (Indicator Species Analysis 2L F,
INSPAN) %17\, FEHIRM RO 2a5ME % il
HL7:. ZZ Tl IndicatorValue 23 256% B LT p<0.01 &
ol EEiRiEmLE L.
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4.1 EREEEOZEL
EFAATRINOZIIOWT, X BLOHSEDRAE
THELNERERRIICEED T (B, £, #H
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£1 ZERLUOEFROMNBLEHICHITAMEMD - XWRAERR

E£1] XA E o iER S ELD AE THB O NIIER H8
%11
19374E 8 A 20 H FaiIxHzE L% 50 2 IcERILIZAT <. FHH (1938)
8 A 23 H 4Hb—HBMRIFSCIZEA D127 <. SR LN ERIO 2 I A A 212 D i
Mo THHNIZE»TDOTY.
8 A 27 H 4 HIZBHUFS CHEILAEE % A 21247 <
8H31IH 4HIE7 AL 2 ATERARHFS CREIUNGZE 2B 2127 (HAFLIE2). 1H4
[, $%bb, 4506EMLcbIFTT.
1950~60ER
19604E Bii14 TERIERIC X 5 &, B30 FENE TRMBLHFHOREM LR 57:9 3 A - TH KHEBHR

IZKAND T TWIL. 2002/11/28

19604ER# EZRILOZ (v~) BERHHOFRBFOMBE L TEEL DL o7, HBATIZEL > TE (=~) KHEEH®R
ORLELLEH D, [EHTIIBEL U S TEEASMN VLG 2D, BT SH 5 1EHA 1998/7/18
DD T E T D Bo 7o, BEEROBA DA £ 2B 30 SER DL ITF Thiv 72, 4FITHE
FZRKIZE BILKEL T, IITEMEO BE R EICERE L 7T\ 5, HMTOFEREL L IE
R, WEORFEZESH - THAESS D H LTV,

1970~80&F K

19704E /I HEFD 40 AR ZERILNIE S MWL EFT, ¥ 7Y B SAbot. NERORED > 7)) BEABEICHESED
ZHEOTRY, NEEBEHMOWAITT ) b LT,

19734E ZRILOHEM FIZEVWAZFEFRE Y ANBETEEbATE ), BRSO L7600 2 (1973)
REBARE#BERL TV,
JRWERE O 5 Y NEHOS IEA A FHEFEFABICKARSL, BEOADED, Bt Ao
BIET LT TR bR, MBSATWLHIDOTHE. oD ABNFEELNS LD TS
TENTRHITIZ Y NERIZ, RRFHOLNTE SITHAAXEFICR L LEZLNS.

19734F ZO6FEMIIBELEOMAEDENG R Z LN TE 3, YROER L iy A "EET €A (1973)
Holeds, BHETEIAAXHFIER LOOH 5.

19754F 6 FEEILTIRIEHAI50 4 Z 200 6 1B S 2388 IR I2 7 o 720 INTEMDRICRIEATE 7272 LW T HITERIZEH S D
%o HIHBED LD ITADNE Vo THEMMER SN TIO0, ZHhURE, RALRAEDO XD 1T
%512,

19754 R WEDIFESIZOVTD L AL LEEESIIITERIZIEE s Th v, HRENP o TWbl) KEARBEICESED
TR HTEDOHHEHEMIZR 5 TV d O TERITITFFEES TV BRI T AR (EK)
BT IBoE I, FNTDH I 204 bW (7 : 1980 FEARLIEIZ) KANER DT
W35 LW,

19904 ~20104F 1%

19984F LRI AZ AT EBET TV E W) EIHITE,A S EoTwa, EREINGZEICE LN O BKEREETH]
DL EBTHOND D, MEREROEREIEAT—HZLRLELLODH 5. NAIIIZ 1998/7/18
KeD I THAROEREZARVIED, FHIZHERFL LD EWI 02 [KANR] OFM. (FIE)
FHEEEE D H 5 IUE—HF/NEEEEBEBES Sh R ZLOEY o TwaE s, EiZZ
NHBEFICESEZ KT L TEAND) 2o T 20562 2. EEAEOREEMSLE b -
TV EHET 2700, FERN 240 FHZLTTI8AZ Z—VEADE->TWVWS

20014F Pk 13 4, BRBUEREREITL o TREANOMN DED 5. 5%, BRREMAO TR 22 KEEMEICH SR
AU D ELD Tkt e 5 OXEEL V.

20024E 68 INTERRE « IEBROREIZE 1~ 2FEESNDE-Twa, NEEETRHERERT v 74 e FERICESHD
7CEIZ2E 6HEIAII) MIEoTWS., 2 5IXTNVT7HOEN )L MED TEME. Al
S REIGETH S .

20024F HARDERI S, —HLRL LML TV ERLUORBAEEO 7D, ILO—E% AN KRR
3 [KAN] OFtH, BEHEZHMEDLATVS. 2002/11/28

20034E4 A ERILOFBEEOT: O, ARBEIT—MEMe3 NS 4710 H, #9304F3 0 cFFTRHEE KHEEHE®
BYEOAFEIIE T 5 KA —4 51ha TfTb Tz, 2003/4/10

20034 IBEE DT AER D ICEIEL 72, Bb DT Lo LS THAT T LE ST, PSS ITKkEA HoAERICE S
NTHIL, IoRIFETL.

20044F R OZEEE D T O N Ak B 2 A2 3 [1LBE = | 23 28 H, #iESRIE 27ha TfT b, FKHEBHTR
WEAE 4 H13 30 #AE R D IT KA O —#C0FEM, & Liz2EE. [KEXO—HOFHEDORERE, 2004/3/29
FYHFER L CHLBEMHTOED TR > TH D, HEAEMEY OIS LT, IS O
BipHTtwa]

20034F~ SR LLBES IR IS E,OVEEET CI3EIFHE L £ L7225, Efiid 4Blict £ 3-TH D 3. BB

20164F HGICEBA, HHErT TORBRESHEE L EICIVPIEELDE I 0% o2 b4 2016454 &

1T LB & 12 BRI LEHERY 2 BN D12 & D EBEIL O R BIMEF IO TE WD 2T,
T L KA 2003 4, 2004 4E, 2008 4E, 2014 4E 0 4 [H5E




FJaLNIT B 2 BIFEAEE O ZAL

*2 ERIICHEIT D KEDRHE
F A SRR

1965 4F 51 40ha
1976 4¢ 4 A 80ha
1976 4¢ 54 40ha
1978 4E 44 130ha
1979 4¢ 1A 70ha
1988 4 41 10ha
1996 4E 61 35ha
2001 4 4 A 150ha
2007 4 44 2ha

* FREREHTIR, 53 BETHusEs KRB ERR I & 2

FRELF I A3e2 1k U7z 52203 1970 4E 48 12 BATEL LIG
SLBbhs, EH (1973) 1%, 1970 4ERTE O HAERH
DILITYNEFEDPEAAXERANOBE I IFESoTWDZ
EERIBARTWG, —F, HESHWOFETIE, 40 £~
(1965 ~ 74 4E) 1232 v 7TV EZ2IO TP VWE

1A

BRI oTWZ 29 H 0525 (B 1), ERILOEER
BB OEMONTEORERDOEETH o710, FIFF-
B DIE I L o TR ZE 23D, BB OETIZ
ST LIRS B o T W B0 D 2. FIF - &
HOEIEICE>TBE I EATEI EZ 5281, SVt
ZUFITB BB L2 THH 2. D729,
1976 4£ 4 A £ 5 B 12 & &+ 120ha, 1978 4E 4 A 12 1
130ha ZBEILIKE,IFE L (22). IOLIKEIX
BREEYIISEL, BB EEZLND.

1975 4EHH, (WTERTICTRIE S TE T, BISRDFAE T,
eI E So T ELTKANDEE LS, 220 0EL
PEARLDRENDHoTz. TDOILrb, FEMAIML
UL 12 HEHKANFEFTTITONTNZZEMI A3
Z25. 1975 EDBEIZ K AN TERL Lo 72720, LTE~
HWEH~/NELEEETOMMRORE T, FEEREHO
MERZHIBNLLTEND I TLONTWEEITHS (F1).
ENUDNOHPHTIZBRETLTWEEEZLNS. 12
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721, 2001 4121 150ha Z8E LK EH D (3 2), %12,
2001 FEITIE R KB W CTIROBRZEHFEE TCOEAD
Tbhi:.

2001 FFDILIKFE, (TR ERE T 5 Lo Gk
FRTHDTHoT:. ZhEZITC, EESHOREL L
KEOILZBHELT, 2003 B ELBES (CKAR)
FEMTEIEEL T (). 127PL, BERXBEOT-OIT
FRIEIZ R 4ED3%K, ES Tz D% 2003 4£ (51ha),
2004 48 (27ha), 2008 4E, 2014 FE D 4 [zt E o7z,
$7z, HEET (2016) 13 2016 E R BEIZ K AT H IS
%R,

4.2 HEEFEAEEOZEL

1975 4E D ZErh B E L 2014 4E O fif B Wi 2 HF LT
{LL7:BEF O i L FEHEA M 3 10Rs. BEEER
B 28 Ja L L Mk P9 o B R AR 1%, 1975 4E121F 319ha H o
7225, 2014 4E121% 138ha L RIEICIHEA LTz, FRicsE
JEULLTE 2 S GG )2 B O R B CERFE AVE R LTV
72, 1975 4E25 2014 AF 120 TH T2 ISR LT B R 1313
EAETL, 1975 FEOEEAMR/INLT 2014 FEOBRF L -
TWre.

4.3 ERiGEithESEMEMOEERDLILER
NMDS OFFMtOFER %K 412773, 8 1#HTIR-T
EAEEEA, REEEHEY, SHEBEOIRI -
Koysni:2enn, FHEOMAMRRITERIICE>TH
MR pRENTz. 33 BIUME 1 1TEHEIRIN
TEORE ORI B L OME HTE LIRS R
[ESEERELE] CIRINMEEL, BEEMEL, &
HEFEIDSHBERS L HERR L ERICE -
7z . (Tukey HSD, p<0.05). —MICEND DEE0sHE 0
TRIZONTINDEEESELLEZEHL (bR, 1994),
AIREHIZ BV CHEMEREIOEAIT L > TINER
DL TWB EE 2525, EEERELEOFRIEME LT,
YN, TVNUZH R 13 S (3% 3).
oI, BEEVYRIZN BREEE, 2017) F7213Fk
HIRA RDB (FKHIR , 2014) #B#FEL LT, AXP1a (B
B oMM MRS, KERORER) L7y x~x7 (K
MR QMEAEIRGIER) EIN TV TA<EZIE— K
IINBIOBFICRE O EShTE) Gt - KE,
2014; £, 1971), ARFZEIZBWCTLEBAMEIMET 3
2L BB B IR T LT, —h, ARV LS
ERALILOIREEEL TR SN DD, EHHEEALE
DEHHIETHHERSNTE), AXI(aDEFITHE
TEADIL, BTLSEHE TUCTIWEEZLNT:.
MESRE ALY i, S ER B IR SRS,
BHBEIDOHABMSSHERRE BE o7
(Tukey HSD, p<0.05). {E#ZEHRELEL OB SFEIZAAX

15

o BEME
O{EFRMEL R o
14 s SHEERELE
o © ]
05 @ o O
: e ©p p
o~ o 0O *A‘
w
o o ® o oo
z o 9 7% o U3 4us At
0.5 %0 08 © ‘A‘A
° A
1 o o
-1.5

-2 -1.5 -1 -0.5 0 05 1 15
NMDS 1

4 NMDS i< & 2 ZREMDFTIME

Thot: (£3). f%ﬁt@fﬁﬁﬁﬁﬁ?a‘é’&f@ﬁﬁﬁ
IUNPLAZAFIZE SO oTWD DL, FHREFIZ
5 EAm E—BL TR, EEH iz (1973)
HERINIBWCEEEDZ EERIRHL NS, (BSEE R
FIOIGHEREE LTI R INRIVYNY F 7Y L 8 Fl A5
Hand., Zodizi, HEERRDB (FKHE , 2014)
THEMBEEBLESN LT F NV XL VBEGENT:.
FEFZ 2 (2015) 1A AF Ny FRAHBKANDEED
WL HNZAEFT TLIEVRBRLTEY, RFEHTHEL
FIZ1EOKANDSALF N X VDOET F{ELTH
TZATREME A B 5. FAID LK AN E VS TEHFEDE N
Lo THHFEDOMEIZR TS ZE e S TE) (UE
1Z20, 2007), ERILTELZEHMPEIAVLNTET
ZEDHRERMITHEAEZ LSRRI U TS T REMED D 2.
VEIMNEE ] ClIBEE R EmL, HIEH
LR H DME > o 72 (Tukey HSD, p<0.05). #
HREIZ <A LERZAXTH o7z (F£3). Marini et al.
(2009) FFEHAREFRCRBESIHVIZEREOELS
PMETT2LBRTWS. £72 Mutoh et al. (1985) 132
A OWEDIEINTHIFETRT— MY D B 2METFLT:
TEERIREL, TOERELTAZRFIZESHIEEHIT T2,
AR THEEBEEH TITE LTV <A Y XXX
DEETL2ET, HEECHMEIERL, A
DL HRESITREEL, SHERIH MMEL L -T2
HOEEZOND, FHBEEIZEDLOIEELTUIV X —D
BnsHIFonsd (IUERIFD, 2002). EEHIEHTITKA
ANLPLEMNEToTWEEAI) OHREICEET L
POLL, FETDIEEDD TN EHLNATED (Jutila
and Grace, 2002), *7:)X—EDEVIZEEFHEIFNHIS
NFELEEIWD T2 LS TWS (Jensen and
Gutekunst, 2003). ABFETIHV2—DEIFFHAIL TV
WS, AEHHINEEIZED ) R — DI Lo CTHIEERR S B
DPMET LI TREME D E 2 5.
EIRBEROISEEL L TYVYAERY, JTRYEDD



FILIT B 5 HEFEREA DEL

LHE R AR O~ XISz (£3), Thb
ORI EEIZIZ R oTW oz, UL, BILLTHE
SOHROERE LSy FCRELTo721:0TH LD, —
FT, WESOERD T > T THRIEIEEE T, ER
ORNZEFRE e FA7RITERFTEIEERLTNS. REF
IRy I CIRAE BNER 8 aEARR L CH ARARTE 233
Lzewnwz e (FH, 2001), REARIEMFEFHECHEHE
M 6 ETHDPLARFEIMBAL TS DO D 30 4E4%H
LCHAAX B EBCHIRIT 712206 (IUAIF,
2002), FFAEHCTHEEOEFHMEEL L THI ST/

1T BZ I3k, EEALELEETIHDEEZLNS,
7210, ZOIDLBEFEIRHLTWTD, =HERELA L
BAEERTLAOEERL LT SN BERAMY 138
HBEECI HIBEE MEr o7z (383). HHivyRY Xk
SIS N T X IR L L F v XN, AXYA
FEHREEI Lo THBBEE DR T L 572 (3£ 3).
ZOZEE, BHBEEM T/ ~AF I PLARAXOEETIHE
FAED DHERFS NI ELTDH, SO R WER ORI
BRBLNWIEERLTWS,

®3 BERRIOEE OEIE LTEHER
e B P TR EL A B LR EEREE
AT R 22 22 24
B (om) 235+32a 97.5+4.6b 117.7+7.1b
fEwe (%) 86.7+19a 92.7+ 1.0 ab 954+33b
ERER e 261+1.6a 21.0£1.1b 13.7£09¢
o LR AL 77 83 78
B2 (8 98.7 125.7 128.6
SRR H 249£0.7a 234+16a 1.57+1.6b
&L

AARF Miscanthus sinensis 95.5 8.7 100.0 -41.0 875 -374

I AW Sasa senanensis 182 -0.2 273 +9.6 62.5 -46.9

Uor Pteridium aquilinum subsp. Japonicum 727 -7.9 100.0 -21.7 100.0 -23.0

TN Zoysia japonica 100.0 414 9.1 -0.0 0.0 -0.0

e

DZa) Zoysia japonica 100.0 9.1 0.0

TV Haloragis micrantha 95.5 59.1 0.0

F X NG Carex caryophyllea var. microtricha 95.5 59.1 29.2

7RI Prunella vulgaris subsp. Asiatica 81.8 0.0 0.0

TASXY * Erigeron thunbergii subsp. thunbergii 81.8 4.5 0.0

AP A * Vincetoxicum pycnostelma 77.3 45.5 8.3

NTA A= Plantago lanceolata 68.2 0.0 0.0
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B~ A3 Viburnum dilatatum 0.0 4.5 29.2
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Zovsia japonica
Haloragis micrantha
Carex caryophyllea var. microtricha
Prunella vulgaris subsp. asiatica
Erigeron thunbergii subsp. thunbergii
Vincetoxicum pycnostelma
Plantago lanceolata
Cirsium aomorense
Polygonatum humile
Solidago virgaurea subsp. asiatica
Qenothera biennis
Anthoxanthum odoratum
Viola obtusa
Synurus pungens
Trisetum bifidum
Galium verum subsp. asiaticum var. trachycarpum
Lespedeza cuneata
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Arundinella hirta A
Potentilla freyniana SYRYFTY
Carex lanceolata ERFRYT
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Patrinia scabiosifolia FIitTy

Pueraria lobata S

Aeginetia sinensis FEFUNUFEL
Aster scaber YIVIFY
Eupatorium makinoi E3 RYNRTF

Viola mandshurica AL
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Sasa senanensis
Aster microcephalus var. ovatus
Celastrus orbiculatus var. orbiculatus
Ampelopsis glandulosa var. heterophylla
Viburnum dilatatum
Wisteria floribunda
Cocculus trilobus

EERERALR S & CIEABERELE N S
Adenophora triphvlla var. japonica v
Ixeridium dentatum subsp. dentatum
Lysimachia clethroides
Viola grypoceras f. pubescens
Potentilla fragarioides var. major
Themeda triandra var. japonica

ZDHhOE
Miscanthus sinensis
Pieridium aquilinum subsp. japonicum
Rubus parvifolius
Artemisia indica var. maximowiczii
Iris ensata var. spontanea
Calamagrostis epigeios
Spodiopogon sibiricus
Poa pratensis subsp. pratensis
Inula salicina var. asiatica
Thalictrum minus var. hypoleucum
Weigela hortensis
Dioscorea tokoro
Dianthus superbus var. longicalycinus
Smilax china
Patrinia villosa
Hypericum erectum
Lilium auratum
Serratula coronata subsp. insularis
Dioscorea japonica
Swertia japonica
Polvgala japonica
Epipactis thunbergii
Liriope minor
Thesium chinense
Thelypteris palustris
Akebia trifoliata
Equisetum arvense
Rosa multiflora
Calamagrostis brachytricha
Cerasus leveilleana
Toxicodendron orientale
Leibnitzia anandria
Hieracium umbellatum
Hydrocotyle ramiflora
Oenothera glazioviana
Lespedeza pilosa
Luzula capitata
Spiranthes sinensis var. amoena
Rubus palmatus var. coptophyllus
Astilbe odontophylla
Aralia elata
Oplismenus undulatifolius
Rhus javanica var. chinensis
Lycopus maackianus
Artemisia lancea
Lactuca indica
Lespedeza cuneata var. serpens
Elaeagnus umbellata var. umbellata
Libanotis ugoensis var. japonica
Rhododendron molle subsp. japonicum
Geranium thunbergii
Botrychium ternatum
‘Phedimus aizoon var. floribundus
Smilax nipponica
Vitis ficifolia
Quercus crispula
Fallopia japonica var. japonica
Vitis coignetiae
Carex stenostachys var. cuneata
Gentiana scabra var. buergeri
Aster iinumae
Arenaria lateriflora
Calystegia pubescens
Humulus lupulus var. cordifolius
Indigofera pseudotinctoria
Paspalum thunbergii
Actinidia polygama
Osmunda japonica
Petasites japonicus
Aster glehnii var. hondoensis
Geum japonicum
Sambucus racemosa subsp. sieboldiana
Rubia argyi
Rumex acetosa
Commelina communis
Parnassia palustris var. palustris
Lindera umbellata var. membranacea
Luzula plumosa subsp. dilatata
Picris hieracioides subsp. japonica
Silene firma
Galium verum subsp. asiaticum
Lysimachia japonica
Eupatorium lindleyanum var. lindleyanum
Preridopsida spp.
Apiaceae sp.
Rhododendron  sp.
Magnoliaceae sp.
Aster 7
Liliaceae sp.
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01 - - . ...l - S Gentiana scabra var. buergeri
. 01 - . . . . . . . B B . B B B B B B B B B B B . . . . . . . . . Aster iinumae
PR T Arenaria lateriflora
X T P R Calystegia pubescens
3 e Humulus lupulus var. cordifolius
. Indigofera pseudotinctoria
. Paspalum thunbergii
5 - - - - - - - - . . . . . . . . . . Actinidia polygama
. 4 . . . . B B B . . . . . . . . . . Osmunda japonica
. 3 . . . . . Petasites japonicus
1 . . . . . Aster glehnii var. hondoensis
1 . . . . . . . . . Geum japonicum
. T Sambucus racemosa subsp. sicholdiana
0.1 . . . . - - - - - - - - . . . . . . . . . . Rubia argvi
T P Rumex acetosa
T T Commelina communis
. Parnassia palustris var. palustris
01 - .o S Lindera umbellata var. membranacea
. . Luzula plumosa subsp. dilatata
B X T S Picris hieracioides subsp. japonica
01 « .o e Silene firma
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Galium verum subsp. asiaticum
Lysimachia japonica
ium li va. li

- 312 B B3 - e Preridopsida spp.
01 - - e LS S S Apiaceae sp.
: 01 1 5 - e Rhododendron  sp.
L L Magnoliaceae sp.
10 e L Aster ?
o S S S S S S S Liligceae sp.
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Repair plan of the exterior in the personal house

Shohei OKAMOTO ,Yue SHEN , Satoshi YAMAMOTO , Yutaka SHIROYAMA , Asami MITSUNARI

[Abstract]

The garden has been utilized very much as the space that did life wealthily by a gardening boom after

the 1990s. It is used as a place of the communication with the local person without only enjoying the use in

individuals, and staying. I suggested the repair plan from the viewpoint of landscape in a repair plan of the

outside space in the personal house in Awaji city by this production for the site that large-scale, had various

elements and scenes, space with the publicity. Specifically, this is the suggestion that made the unity such as

the natural posture in the whole space. 1) The formation of the topography which was full of ups and downs

while securing space for grand golf. 2) The formation of the new base by having installed a tree house-shaped

tea-ceremony room in the important viewpoint ground. 3) Principle about removal and the transplant of the

existing tree, and Planting full of the changes that adopted a tree and herbaceous plant with the color taste.

Key words: landscape, personal house, open space, landscape garden
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A study on the beauty of landscapes based on the discourse of Augustin BERQUE
(1942-) et al.

Naoki TAKEDAY

[Abstractt]

Based on the discourse of Augustin BERQUE et al., I set the following hypothesis.

"The beauty of the landscape is not in the environment but in the interior of the person who sees it. The beauty

of the landscape is established by education related to painting and literature, etc. Without such education, the beauty

of the landscape is not recognized."

However, when trying to express the beauty of the landscape based on the hypothesis of BERQUE et al., a

feeling of incompatibility arises. Apart from the beauty of landscapes established by education, there arises a question

as to whether there exists an environment that humans instinctively recognize positively at the genetic level.

Therefore, 1 present typical cases of landscape which looks beautiful by education according to hypothesis of

BERQUE et al.,, and typical case of environment which looks beautiful at the genetic level. I analyzed each typical

case by using the past research.

As a result, the hypothesis of BERQUE et al., is correct if it limits to the beauty of landscape created after the

time the concept of landscape was established. But actually while the area of landscape contains an environment that

looks beautiful at the genetic level that existed before the time when the concept of landscape was established, the

beauty of all landscapes is not said to be attributed to education. In this regard, the hypothesis of BERQUE et al., is

wrong.

Key words: Landscape beauty  Augustin BERQUE
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Changes in usage behavior by the pilot project named
"URBAN PICNIC" in Higashi-Yuenchi

Hiroshi TAKEYAMA?Y , Takehide MURAKAMI?

[Abstract]

20 years passed from the Great Hanshin-Awaji Earthquake in Kobe city, the local government developed
a vision for the future to redesign of the city function in March, 2015. In this plan, it is described that
the Higashi-Yuenchi becomes the lawn grass, and the citizens who work and play with a family in the
park. Therefore, the purpose of this study was to clarify the changes in usage behavior by the pilot project
named “URBAN PICNIC” that we changed the ground to lawn grass and installed a library and a cafe as a
device to promote a stay action temporarily. As a result, it was clarified that the residence time increased to
approximately 2 times when it covered with turf. And also many infants and small dogs were playing on the

grass, and the users who looked at it again were seen a lot.

Key words: Higashi-Yuenchi, URBAN PICNIC, pilot project, usage behavior
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