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Vulnerability estimation of wetland plant communities to deer grazing
in the Ozegahara mire

Masato Yoshikawa!, Yoshinobu Hoshino!, Haruka Ohashi? Nanako Ohshiman3, Inori Nagano*

Vulnerability of wetland vegetation on the Ozegahara mire was assessed for each representative plant

community based on the plant species traits of the component species and frequency of browsing trace in each

species. The low-moor communities included rich species of middle to large herbs and shrubs, as same as the

shrub community and the riparian forest community. Frequency of browsing trace was also higher in the

middle to large herbs and shrub species. These facts corresponded to the result of former study that indicated

the low-moor, shrub and riparian forest communities had significant difference in species composition compared

to the data from 50 years ago. Furthermore, number of browsed species was larger in the communities which

had large cumulative dominance of palatable species in the herb and shrub layer, reflecting preferential use by

deer. These results showed that low-moor communities, shrub community, and riparian forest community had

higher vulnerabilities than the high-moor communities. Therefore, we concluded that these communities had

higher conservation priority to protect from deer grazing in the Ozegahara mire.
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1. FU®IC

Ry FAZ IR & LTI AREROBEEL S 5,
B4R % 0 TR S AL72 IR R 1L 2 TR AR 11 75 YR SRR AR 7
BRI Twa, By FIZIZEEiRE2 SRR E T
k7 E AR R 2SR S A, Akl & Rl OB D
G, RMNOBIRAIO IHRFEREDOIZE A EHNHRS
nan s (Fh-#E, 970; #%, 2005). F 7z, Biffi~r
FE et REENARTIE, BEAOL Yy MU X MIE
S 7oA REIRAR 45 7 % & E 1270 FEEH b OAMEE R
Witk s ncBh (BIR, 2007), HELEREREOH
PO EDOTEELMILTHS. 2O L) NS,
JB i JE L E L A E ORI IRERLIX (1953 F47E) &
LT, FEdRERNRKLEY (1960 F468%E) & L
TRESNTE,

R CTlL 1990 SERFETIES B (=T H Cervus
nippon) O HBEENX 77057253, 1990 SEALFE 12T A
W& B RIEDE Y K LSRR SITURE, FX T ML D
FEA AL IE AN & 5 (R - RAS, 1998, NEIE 2,
2007; HEF] - 27, 2019). AEDEMEIZ L > TADIL
LA ICK 2 BEDOREIIERINOOHL DD, £
UMD o T HI L BHEANDOREDS, RERE LD
KREGREE Lo T D, BIRANRIEy R THMEL 72
T4 M AREIZEIIUE, 2010 FEDRE, 5 ANS 6
F12 100 ~ 160 BED ¥ 71 SRIEMNICRA L TW5H Z &8
RSN TWAH (ER - &, 2019). &<IZIvATY
7 Menyanthes trifoliata BEOPE Y K LIZ L B8, ¥
T AN (=v 3w X RT) Hemerocalis dumortieri
var. esculenta %° X XN a7 Lysichiton camtschatcense
Lo 7B R OFHEIN 7 R B 2 RO B EAROR
I X ABfERE DA 72 EEREIC 2 > TB Y (Igarashi
and Takatsuki, 2008; W] - 8§, 2019), @& O —H
HIFTOPEMORER L, ¥ I ROELAEH ST
W5,

) L7eHERDPS, 20174056 3NFITh7zo THE
i S 725 4 IR G AR TIE, T OWERED
U EDE LT, =Ry VWX ARAEAND I
DEFeENEZEERo7 DA XBMERE - &/
FRIZHIZ 51213, v o2 B HNCHAT 5 & & 12,
BRI T WIS HEEH SN LOTFHIL, TR
M RE#H LA ENEDLOTEETH L (AT,
2013; Ohashi et al, 2014; £ - K#&, 2015; Iijima and
Nagaike, 2015; K132, 2015). & I —Epi s
B & AESWEE 2 BIERA I BWTE, Eo X9 liEE
PBEZ TR T WA RIEEL, BREME O TRE

FE KRG E41 BE Mk

FHa %72 CTAH 2 EDRDENL.

ZITHEESI, BARRBEREGFAMFALO—BRE L
T, R EOWEMA T ABEL NV TOY I
BOEREZHSPIIT H720, 2017 55 2019 4125
VTR o IR O T R R REE B O IR A & AT
VB X Z B0 ERTO 1967 A 5 1969 4R 1245 5 L7 R
Fracex (F - B, 1970) LT 52 LI12EoT,
¥ OEINETR O 50 4 [ T U AR O TR
A U7 bz e Lz (FINEA, 2021). £ DR,
BRI ORI T, PR O — R R
AN, TR DTS Tl & DT DE L ASK Z W
CENHLERIIRY, INSOMHETY I OREDE
AR ENT WD EEZ SNz,

THORE X BWBOZIT L, Y ORI
FoTELRDLIEDPMOLENT VS, BFRRLEFIZBWT
7 O AR BEXE N O 1 2 C A — H s O f AR B A &
To 72078 (RA&IZ A, 2007 KT/, 2011) Tid,
FA] m LIS % 2 KB OBEATERE S 2 m Ko
BARFET, BHEEREHEPRTLTWE I EAVREN
TWwh, KRMOKEHERIITAIZE > THRELLTL
RS A XK E SRR R AN R TH LS. — /T,
INRLD 75 32 ) 4 FIZREICIEY S 0, REAEZ 2T
BT THRDIIZEA L v (EH, 1989; Ohtsu et al,
2019). R 7 FIZ BT 549 50 4FHT & OO B
RTH, L OMECTEHELRERROBESEI A L
75374 F (AR Ay ZHEL, A 7HED o
B EEDSHEINT 2 @53 S (FHINE2, 2021).

T, VHORAEREIM LT TR TS
TR EDHY, Bl s FIZBWTIIEEN GO 720
HOBRDS, IYTTTOMRENREPAICTHRESINT
W5 (Takatsuki, 2003; P13 7%, 2007; Igarashi and
Takatsuki, 2008). 2D &hb, HTIZIEE L 72078
WEZ OOMWIL, ¥ OREOX S L % L RREN D
L. 512, ¥ A oL BREO BT L Ol
Wi, Ry HUSNOEETLIREIC L > TP LAz
EMFE I N TV D (A, 2008 RS - B4, 2009;
BEATEA, 2019). Dbo> & 9512, BEEERUE O FEFEE 1L,
ZOWHEORALBOZ TR T S &FHIiT %) 2 TEE
LERTHLENZ S,

KFETIE, BEE OB D IZHUIE L 72 2017 4E 5
5 2019 4F DOHEA A LRI DT, BEERE RO o Fl
M GRS, EARICOWTIZ LR OEER, Lok,
W) 22 L L 012, KHEICEIN
LD BZND D HEOFS, BREORLENS, ¥
DREFN T 2 FHEOMTHIELFFGT 2 2 & 2 HY
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AR R E L7201, B - IR (1970) THAFRA
RS SN, SRy R OWRIERAE D RS 5131 E 4 (L
HIAG, AEIAR, TFH, 1 B By 7R, 33y
RUHAA, RHER) THo. Bl EORERHETH - &
LRELEREL 5O DLDIEX<TXY Moliniopsis japonica
RRA LA AT Carex middendorffii H3E5 3 5 REE
Ths. WEOHIFRIIEMBEOFF 2 LA s, I X
I I8 Sphagnum 3BT A REERE D5 ET S, WE
O, v T 7Y Nymphaea tetragona 7 & OFIEHE
WHEHERALN L, PR ATHILEHLTE, 3
Phragmites australis 7553 AIEREDIL A > T 5,
F7z, WENE AT ARG, MEICIANY 5
S HISL O T KB ORI EEEDFEET 5. EHIZ, WA
WO HRIE L& NV = U Ubnus davidiana var.
japonica, N F ¥ € Fraxinus mandshurica %2 05755
WEEARPTER SN TS, BEORMIZ /Y)Yy F
Hydrangea paniculata, A3 Malus toringo 7z & DMFE
KA LT, WWHENT D 7 F Fagus crenata k&1 T
W,

1 WEORNRE L%

3. ik
3.1 FHEXREUEEE

B - BEIR (1970) Ti&, R B2 5 1% 52 DR -
FEVED S ST W B A, KRWIFETIE, FREmY A,
iR, R, B, AR, TR
R T 2HHEDH 6, RFENZ 14 T %8 A ThHeEs
FHiiOX G & L7z (B1). 2017 45 2019 FF12H1F T
DODEZFE TH»S9R) (B Faszila L, 297
oS CHEA A 247 o 72, AT 10 7 5k
(Braun-Blanquet, 1964) 12 X o THr\y, XFSREEEO M
BRI BT, EFT 2HME (27 picon
THIXTTEDOAR) LZoBEEYREKLE. F72,
A T LIS R EREE (DUY, &R) DR S
Nr7fEiisk L7z, b, BRIZEAEYS (=827
E T Capricornis crispus) \ZLAHHDLEENTWES
RN D A%, By BEL TEmS NI AT b
Z v T TS S ILZFLEN O F9 90% 23T 1 TdH
D, TEHF 1B HRETH L (BREHHERMHRES
BHT, 2019) 2 &AL, BEORFEIAICEDLDT
HBHEHWTL 7.

AETIE, FHINE2 (2021) T L7z 267 &AM
2T, MWEIHOL S 2R &, HEAE T 2T
TSI NS B RSB TR B O 4 B % 30 Bk &2 8
LT L7z, "RELBERIILTOEBYTHS.
FEMMEE,P SRS I 7)) - F Yoy R lif

(Sparganio-Nupharetum ozeense Miyawaki et K.

s 5 Community A XL
TFIERE TR
SN ARV AEwI) —FBayRARE4E  Sparganio-Nupharetum ozeense 6
Nt BV VRS Nymphaea tetragona com. 8
e JE
MS X< —ARIRXITHEE Moliniopsio-Sphagnetum papillosi ass. 76
CS YFHIRRF =X FIAT/7HE4E  Carici omiana-Sphagnetum compacti ass. 23
SR RELAYT —=IIY X YHEVE Scheuchzeria palustris -Rhynchospora alba com. 21
o R
CM R LART — X~ H YL Carici-Moliniopsietum japonicae ass. 63
IM IR¥7—X~HYEHE Inulo-Moliniopsietum japonicae ass. 19
RS R
M YAV URE  Menyanthes trifoliata com. 5
MC VAT —YFA7RE, Menyanthes trifoliata-Carex limosa com. 11
CC HFINAEXwAS — s ayF e Carici nemurensis-Comaretum palustris ass. 23
CL Vauxr—IA\vayiEsE Caltho-Lysichietum camtschatcense ass. 7
AA  Flr—a~F B Angelica decursiva -Aster glehnii var. hondoensis com. 17
JEAA - IR
HP VDY —UUIXY T8V Hydrangea paniculata -Padus grayana com. 7

U 7vVL=L#f4E Ulmetum davidianae ass.
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Fujiwara 1970) & v V7% 8% (Nymphaea tetragona
com,) %HEE L. BHEREOMALSIE, MY (7
VE) FOBETHLARHTY - ARI XA T4k
(Moliniopsio-Sphagnetum papillosi Tx., Miyawaki et K.
Fujiwara 1970), “FIH#IZH =Ry b LIZESHY T 7
JART - % & F I X I B4 (Carici omiana-
Sphagnetum compacti Miyawaki, Itow et Okuda 1967),
AN (2L Y r) OETHLETLAL VY =3
VX 7 B (Scheuchzeria palustris-Rhynchospora
alba com.) %EE L7z, HREREEOMA D SIL, KD
FEE L VHORETH LT LA AT - AT VS
(Carici-Moliniopsietum japonicae Miyawaki, Itow et
Okuda 1968), RRASAFEERIHOMETHL I AF
7 — X < H ¥ # 4% (Inulo-Moliniopsietum japonicae
Miyawaki et K. Fujiwara 1970) % E% L7z, KERE
DREED S, R R AL 2 SEEA 1273 %
IYHTIEE (Menvanthes trifoliata com.), iR 7
My (V) ORI T 53V YT -V F A
TEEVE (Menyanthes trifoliate-Carex limosa com.), Viit
DRER TR IS 5 ARV NA L XY AT = 7 1N
F a7 #H4 (Carici nemurensis-Comaretum palustris
Miyawaki et K. Fujiwara 1970), /NMiEBinWIZ5ET 5
oy ® -3 AT ay#EE (Caltho-Lysichietum
camtschatcense Miyawaki et K. Fujiwara 1970), 3 >
HEODLZH 2 EIEEST L/ ¥ r - I T H%
(Angelica decursiva-Aster glehnii var. hondoensis com.)
OLHEEEFEE L. S5, mEF ORI EEE
FOMFZIZASNDBEBANRTHL /)7y F -7 I X
¥ I B % (Hydrangea paniculata-Padus grayana
com.) &, (RO A LS WINEEEIZIE S T
WALEARMKTH L)V = L% (Ulmetum davidianae
Suz-Tok. 1954) XI5 & L7z

%B, AKEIZBT A OFGIEER (2007), fE4:
B OZMITER - #IE (1970) IZL7zA8o 72,

3.2 HIEFHERDLEE

IR & 912, ¥ 12 & A RESEI LI E O %
LOMPWIZBNSL TV, 22T, KHEORRMEZ DT
ORFFMET LI L, RN O L OB
BLY AW L oYl

A5 (life form) @ KA - BARDF] & WA 4 X
REHREICDTOL )X Lz, BAR (BE8mblh),
BA (B 28 m), BEMEA (HE2mEM HIHE
), DAWAK KAEER (HS1mbl), &
BEAR (52031 m), AUEER (503 m A,

FE KRG E41 BE Mk

DBWRAR, B - PoKiEY, as (I XTT)E).
D) HRM - R NERIZOWTE, I3 4
F (A AR, v 7R, A TR L 2oho)k
BERARAE KB L7z,

kBRI L DL EERO L 02 K LT

AFA (growth form) @ BEARFEWIZDOWT, H1 1FE
DIERE L RERT A X% 212, HH (1978) 1ICHEDWw
TUTOLH X Lz, R, SR, #ER o
Yo M —kButy N gER, o5/ X5
WZENZENIIDONWT, 7T/ 4 REILEERZ XL
7z,

HUT AR E R TR % B { EARREIC O Wi, [
X% EEELOL0), TIET 2T F 721340
25030, [MELZVWHBTEEZS 230 IZX4L
7z,

A6 IREE - PR & SR A B { EARREIZ O W
&, oy 4 T2 KB (EEMEEDOR S OWT LA
3 cm P b) omEfE, ANEo R (EEPTEEO R
SOWVFIY 3 em Kiil), ZOMIZIXI L7z

HHEIZBWT, RSO O E K72,
F 72, mIYREV S INKRT 472912, Braun-Blanquet
(1964) O HERR (+5) TRRSNI-ELEZ, %
FEROBEOFRIME (+:05%, 1:55%, 2:175%, 3
375%, 4:625%, 5:875%) [ZAML7-9 2T, #IH
FtEx b OMMOBEEOEIG E KD 7.

3. 3 ERMDBZTNDH D DIEYDIEL

FREE MO fER DB WS EOREE N TV
LhEALI0, BEEOEERL v K1) AN BRES
HARERBE R AR ik, 2020), B X ORIy BavE E
NHBEBEIFEEEOL Yy N A+ (BB EBRSEFRAAET
HARBRIEER | 2012; i B UL A TG BRI 0 B AR IRGERR,  2020)
ICRLIR S TV B A2 fl S L, B & & of i Rz,
HHOEME, 320y FUAMOWEFRLDEDLL
iR Tcwrbol L, MERAL] Ic5Esh
TWAHHDLEDT.

3.4 BENRHSNIEL

FHEES 4 FIZonT, T L ICRREOMREE K
WL, ESHIZEENGVEZIE L. ok, &
FRAIIBWTIEAERD 10% L EICHEL, 2o
10% DL ECHEED RO SN 7-ME, FHEXEI D2V
ARAR - TEEARIZ BT D 20% DL IS 3L,
Z® 10% LLEICEIRASRRD b /- H 2 BRABEEE A3
LA L7z F72, BEEINIEARR L AOREICHEBIL
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