Plant species preference of sika deer in cool-temperate mixed conifer-broadleaf forest

of the Sea of Japan side of Central Japan
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The feeding preference of sika deer, Cervus nippon Temminck, was investigated in 90 native forest plants within the Ashiu
Forest Research Station, Kyoto University where impact of deer has substantially altered forest structure over the last 10
years. Most species (74 species) were shown to be selectively browsed by deer resulting in structural damage and/or
dwarfism. On the other hand, feeding impacts of deer were rarely observed on 16 species and thus were thought to be non-
preferred species. If deer impacts are allowed to continue, these species may replace the ecological niche once occupied by
preferred species by expanding their populations into the vacant forest-floor. However, because deer are known to have the
capacity to change their feeding habits depending on the food resources available, it is possible that the species judged here
to be the non-preferred could ultimately be targeted by deer in the future. To conserve the rich flora of Ashiu, it is urgently
needed to decrease deer population below the density at which forest-floor vegetation can recover and tree regeneration
processes can be maintained.
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Figure 1. (a) Location of Ashiu Forest Research Station, Kyoto University in Kinki district, Japan. The potential range of Fagus crenata

forest is superimposed on the map.

(b) The study area (ca. 110ha) is bordered by a bold line, and the Yuragawa river system is indicated by broken lines.
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Table 1. Shown for each plant species are life form, frequency of occurrence in the study area (f) (Sakaguchi et al., 2008), sample size (1)
and frequency assigned in each damage grade (CL), mean damage grade (MDG), and observations of plant size. The species with the
lowest level of deer preference (summarized in Table 2) are marked in gray.

Family Species Japanese name LF f =n CL1 CL2 CL3 CIL4 MDG Plant size
Davalliaceae Davallia mariesii Moore ex Baker Shinobu Epiphyte 54 - - - — - - =
Dennstaedtiaceae Dennstaedtia scabra (Wall. ex Hook.) Moore Kobanoishikaguma Fern 196 20 20 0.0
Dennstaedtiaceae Hypolepis punctata (Thunb.) Mett. Ex Kuhn Iwahimewarabi Fern 55 25 23 2 0.4
Plagiogyriaceae  Plagiogyria matsumureana Makino Yamasotetsu Fern 145 21 18 3 0.7 Reduced
Cystopteridaceae  Acystopteris japonica (Lueruss.) Nakai Usuhimewarabi Fern 30 6 5 1 0.8 Reduced
Blechnaceae Blechnum nipponicum (Kunze) Makino Shishigashira Fern 125 26 23 2 1 1.5 Reduced
Thelypteridaceae  Thelypteris laxa (Fr. et Sav.) Ching Yawarashida Fern 9 20 17 2 1 2.0 Reduced
Dryopteridaceae  Arachniodes mutica (Fr. et Sav.) Ohwi Shinobukaguma Fern 160 30 27 3 3.0 Reduced
Woodsiaceae Athyrium wardii (Hook.) Makino Hirohainuwarabi Fern 81 25 15 6 4 6.0 Reduced
Athyriaceae Deparia pycnosora (Christ) M. Kato Miyamashikeshida Fern 111 24 13 7 4 6.5 Reduced
Dryopteridaceae  Dryopteris sabaei (Fr. et Sav.) C. Chr. Miyamaitachishida Fern 83 20 9 8 3 6.5 Reduced
‘Woodsiaceae Athyrium vidalii (Fr. et Sav.) Nakai Yamainuwarabi Fern 94 20 11 5 4 7.3 Reduced
Woodsiaceae Athyrium iseanum Rosenst. Hosobainuwarabi Fern 11 20 10 7 2 1 8.5 Reduced
Dryopteridaceae  Polystichum tripteron (Kunze) Presl Juumonjishida Fern 139 22 3 9 9 1 17.7 Reduced
Dryopteridaceae  Arachniodes standishii (Moore) Ohwi Ryoumenshida Fern 138 21 2 7 11 1 21.0 Reduced
Dryopteridaceae  Dryopteris crassirhizoma Nakai Oshida Fern 3 28 1 9 13 5 289 Reduced
Ranunculaceae Aconitum sanyoense Nakai San'youbushi Herb 6 20 20 0.0
Saxifragaceae Astilbe thunbergii (Siebold et Zucc.) Miq. Akashoma Herb 44 5 5 0.0 Reduced
Compositae Erechtites hieracifolia (L.) Raf. Dandoborogiku Herb 47 28 28 0.0
Diapensiaceae s:g;;%o%aﬁggnﬁlg;d% Siebold et Zuce. var. Ooiwakagami Herb 29 20 20 0.0
Labiatae Scutellaria muramatsui Hara Dewanotatsunami Herb 78 23 23 0.0 Reduced
Liliaceae Tricyrtis affinis Makino Yamajinohototogisu Herb 76 2 2 0.0 Reduced
Boraginaceae Trigonotis brevipes (Maxim.) Maxim. Mizutabirako Herb 95 29 29 0.0 Dwarf
Liliaceae Veratrum album L. subsp. oxysepalum Hulten — Baikeisou Herb 0 20 20 0.0
Violaceae Viola vaginata Maxim. Sumiresaishin Herb 63 21 21 0.0 Reduced
Saxifragaceae Chrysosplenium fauriei Franch. var. fauriei Hokurikunekonome Herb 41 22 21 1 0.2 Dwarf
Umbelliferae ~ ppuriopimpinella nikoensis (Yabe ex Hisauth gy, germitsuba Herb 3 20 19 1 0.3 Reduced

ag. form. nikoensis
Diapensiaceae Shortia uniflora (Maxim.) Maxim. Iwauchiwa Herb 38 33 31 2 0.3
Campanulaceae %?é‘é?;\f;_ﬁ?ﬁfagzzgg (?S(élzh?ll{.)e tMakino Tanigikyou Herb 66 24 22 2 0.4 Dwarf
Araceae Arisaema serratum (Thunb.) Schott Kouraitennanshou Herb 14 24 21 2 1 1.7
Orchidaceae Calanthe reflexa Maxim. Natsuebine Herb 101 30 25 4 1 1.7 Reduced
Scrophulariaceae  Veronica muratae Yamazaki San'inkuwagata Herb 29 20 17 2 1 2.0 Reduced
Umbelliferae Hydrocotyle maritima Honda Nochidome Herb 32 21 16 4 1 2.4 Dwarf
Caryophyllaceae  Stellaria diversiflora Maxim. Sawahakobe Herb 76 22 16 5 1 2.5 Dwarf
Oxalidaceae Oxalis griffithii Edgew. et Hook. fil. Miyamakatabami Herb 173 47 37 7 3 2.7 Reduced
Cruciferae Cardamine flexuosa With. var. flexuosa Tanetsukebana Herb 38 24 21 3 3.8 Dwarf
Juncaceae Juncus effusus L. var. decipiens Buchen. Igusa Herb 34 20 19 1 38
Urticaceae Elatostema laetevirens Makino Yamatokihokori Herb 84 21 10 8 3 6.2 Reduced
Urticaceae Pilea mongolica Wedd. Aomizu Herb 48 23 15 3 3 2 11.1 Reduced
Onagraceae Circaea erubescens Franch. et Savat. Tanitade Herb 45 7 3 1 3 13.6 Reduced
Urticaceae ﬁzg;tle.ma umbellatum Blume var. majus Uwabamisou Herb 9 22 9 1 12 16.6 Reduced
Cyperaceae Carex olivacea Boott var. angustior Kukenth. ~ Miyamashirasuge Herb 63 20 9 2 5 4 23.0 Reduced
Saxifragaceae %ztella Ju ruser Ohwi var. subramosa Charumerusou Herb 42 26 7 6 9 4 23.1 Reduced
akabayashi

Poaceae Sasa kurilensis (Rupr.) Makino et Shibata Chishimazasa Herb 36 23 3 20 26.1 Reduced
Cyperaceae fgﬁg?%g;fr;}? a Hayata var. glaberrima Miyamakansuge Herb 118 53 12 15 12 14 28.0 Reduced
Saxifragaceae Mitella acerina Makino Momijicharumerusou Herb 30 34 12 2 9 11 325 Reduced
Cyperaceae 8?;;? morrowii Boott var. temnolepis (Franch.) Hosobakansuge Herb 46 21 4 5 5 7 33.3 Reduced
Saxifragaceae Cardiandra alternifolia Siebold et Zucc. Kusaajisai Herb 3 0 — Reduced
Solanaceae ﬁlgrégézastmm japonicum (Franch. et Savat.) Igahoozuki Herb 29 0 — Reduced
Labiatae Rabdosia longituba (Miq.) Hara Akichouji Herb 38 0 — Reduced
Polygonaceae Reynoutria japonica Houtt. Itadori Herb 63 0 — Reduced
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Gentianaceae Kﬁiﬁgfs‘b ermum japonicum (Siebold et Zucc.) Tsururindou Liana 64 20 20 0.0 Reduced
Saxifragaceae Hydrangea petiolaris Siebold et Zucc. Tsuruajisai Liana 178 31 27 4 0.6
Saxifragaceae Schizophragma hydrangeoides Siebold et Zucc. Iwagarami Liana 157 20 19 1 15
Actinidiaceae  Actinidia polygama (Siebold et Zuce.) Planch. — yp, Liana 146 3 3 750
Anacardiaceae Rhus ambigua Lavall. ex Dipp. Tsutaurushi Liana 98 0 -
Vitaceae Vitis flexuosa Thunb.var. flexuosa Sankakuduru Liana 31 0 -
Ericaceae Pieris japonica (Thunb.) D. Don Asebi Shrub 9 20 20 0.0
Thymelaeaceae  Daphne miyabena Makino Karasushikimi Shrub 1 21 20 1 0.2
Symplocaceae i};:'cl g é;i;;c(%’;iﬁﬁs&ﬁ;in) Druce var. Sawafutagi Shrub 43 21 5 12 4 8.6
Symplocaceae Symplocos coreana (Lev.) Ohwi Tannasawafutagi Shrub 193 21 7 9 5 9.3
Caprifoliaceae Weigela hortensis (Siebold et Zucc.) K. Koch ~ Taniutsugi Shrub 4 22 5 8 6 3 202
Verbenaceae Callicarpa japonica Thunb. Murasakishikibu Shrub 46 10 2 2 5 1 235
Saxifragaceae Hydrangea serrata (Thunb. ex Murray) Seringe Yamaajisai Shrub 147 20 5 15 23.8
Rosaceae Rubus palmatus Thunb. Nagabanomomijiichigo Shrub 92 20 2 1 17 25.8
Ericaceae Ellicttia paniculata (Siebold et Zuce.) Benth. et gy sy Shrub 30 20 6 12 2 270
Daphniphyllaceae ?ﬁﬁﬁ?ﬁ%ﬁ‘gﬂ’gﬁ"wdum Miq. var. humille g, o uriha Shrub 32 34 4 11 8 11 329
Theaceae Eurya japonica Thunb. Hisakaki Shrub 54 13 4 1 3 5 362
Lauraceae Lindera umbellata Thunb var. umbellata Kuromoji Shrub 163 31 7 9 15 45.0
Oleaceae Ligustrum obtusifolium Siebold et Zucc. Ibotanoki Shrub 38 20 2 1 g 9 46.0
Ericaceae Menziesia cilicalyx (Miq.) Maxim. Usugiyouraku Shrub 125 26 5 8 13 477
Aquifoliaceae ﬁz;r@nata Thunb. var. paludosa (Nakai) H. Haiinutsuge Shrub 165 37 1 7 9 20 488
Saxifragaceae  Ldrangea hirta (Thunb. ex Murray) Siebold gy Shrub 59 20 2 8 10 500
Rutaceae f{’f)lr’;i:tislﬁ ]fzf rorff;lp’z;ugl?z‘llg{)‘ z;igmedm Tsurumiyamashikimi ~ Shrub 39 21 1 2 5 13 54.0
Verbenaceae Clerodendrum trichotomum Thunb. Kusagi Shrub 40 25 2 7 16 56.8
Caprifoliaceae %ﬁ?ﬁfﬁxpﬁﬂa@fn}/l{ﬁb' var. fomentosum vy demari Shrub 35 21 8 13 579
Araliaceae Aralia elata (Miq.) Seemann form. elata Taranoki Shrub 59 22 1 5 16 61.6
Ericaceae Vaccinium japonicum Miq. Akushiba Shrub 68 0 -
Styracaceae Pterostyrax hispida Siebold et Zucc. Oobaasagara Tree 30 21 21 0.0
Aceraceae Acer nipponicum Hara Tetsukaede Tree 67 20 18 2 0.5
Cupressaceae Crng oA e (L.1il) D. Don var. Ashiusugi Tree 299 35 23 12 1.7
radicans Nakai
Araliaceae Acanthopanax sciadophylloides Fr. et Sav. Koshiabura Tree 106 3 2 1 10.0
Aquifoliaceae llex pedunculosa Miq. Soyogo Tree 84 30 9 13 8 10.2
Juglandaceae Pterocarya rhoifolia Siebold et Zucc. Sawagurumi Tree 139 39 5 18 14 2 169
Betulaceae Carpinus laxiflora (Siebold et Zucc.) Blume Akashide Tree 103 11 1 6 3 1 177
Hippocastanaceae Aesculus turbinata Blume Tochinoki Tree 71 5 2 3 20.0
Aceraceae Acer sieboldianum Miq. Kohauchiwakaede Tree 70 20 4 5 7 4 268
Cornaceae Benthamidia japonica (Siebold et Zucc.) Hara Yamaboushi Tree 45 1 1 30.0
Aceraceae Acer micranthum Siebold et Zucc. Kominekaede Tree 143 14 3 5 1 5 30.7
Fagaceae Quercus crispula Blume Mizunara Tree 100 10 4 1 1 4 335
Aceraceae Acer rufinerve Siebold et Zucc. Urihadakaede Tree 56 22 2 7 4 9 377
Ericaceae e e o Vet eMpHEa - Nejik Tree 39 8 15 2 381
Hamamelidaceae Hamamelis japonica Siebold et Zucc. var. Marubamansaku Tree 72 20 5 6 9 440
obtusata Matsumura

Fagaceae Fagus crenata Blume Buna Tree 271 29 3 4 8 14 452
Styracaceae Styrax japonica Siebold et Zucc. Egonoki Tree 109 10 2 1 7 56.5
Clethraceae Clethra barbinervis Siebold et Zucc. Rhoubu Tree 226 40 2 4 34 670
Aquifoliaceae Tlex macropoda Miq. Aohada Tree 83 4 4 750
Magnoliaceae Magnolia salicifolia Maxim. Tamushiba Tree 97 1 1 750
Aceraceae Acer mono Maxim. Itayakaede Tree 30 0 -
Betulaceae Betula grossa Siebold et Zucc. Mizume Tree 183 0 -
Araliaceae Evodiopanax innovans (Siebold et Zucc.) Nakai Takanotsume Tree 41 0 -
Lauraceae Lindera erythrocarpa Makino Kanakuginoki Tree 77 0 -
Anacardiaceae Rhus tricocarpa Miq. Yamaurushi Tree 66 0 -
Styracaceae Styrax obassia Siebold et Zucc. Hakuunboku Tree 39 0 -
Cornaceae Swida controversa (Hemsl.) Sojak Mizuki Tree 66 0 -
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(@) ¥YAIL o THEERRASNINA A X257 (2006 45 11 F).

(b) BBEDMEENERIOFREMICAET LTz /KR8 A4 Carex albata Boott ex. Franch. et Sav. (2381} % ¥ 7 OFIR (2006 4F 11 A).
AF# 1% Flora of Ashiu (Yasuda and Nagamasu, 1995) (ZRFEIROFETH 575, 2011 IR TE R L RoTW0h., FHITZ 0K
WM TOHEZEEREL T,

(©) HEJIARFIFCTH NIz, KRB O A5 SRR S W2 W% (2007 F5 H). BKKRTH L4775 FoMwTicx, £
EVWRAROY T T ENL T A I IDPIEDR TV b.

(d) 7FET7 I AFPEET HHGOTRALE (201048 H). #HTHOMEF v v 72 I LT, ALY SR TH 53
NI AT A TIPEFEL LT 5.

Figure 2. Deer damages to plant species (a, b) and understory vegetation dominated by non-preferred species (c, d). All the photographs

were taken by Shota Sakaguchi in the Kamitani area.

(a) Broken shoots of a evergreen shrub species, Ilex crenata Thunb. var. paludosa (Nov., 2006).

(b) Deer browsing on a deciduous sedge species Carex albata Boott ex. Franch. et Sav., observed at the grassland around the Choji work-
shed (Nov., 2006). This species was not found in 2011, although it was not described in Flora of Ashiu (Yasuda and Nagamasu, 1995).
The authors do not know any other localities for this species in Ashiu.

(c) A plant community consisting of non-preferred plant species along the Yura River (May, 2007) with the perennial herb species Aconitum
sanyoense and Veratrum album subsp. oxysepalum under the canopy of Symplocos chinensis var. leucocarpa.

(d) Understory vegetation of a Fagus-Cryptomeria dominated forest stand (Aug., 2010). A non-preferred fern species, Dennstaedtia scabra,
is mono-dominant under the canopy gaps generated on the lower slopes.
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Co25H D) H O 12 TR RORIMED T Z 5T
B, 6fIEZ D ZDFLA 10cm K O/NEFETH -
72 (1),

WA O B/AMEDS B SRR, ¥ H DIREDE
BEBIZITI TR EEZLN, ¥ OO
ThbLlIVRw., —FT, HLO/MSWHEEEIZOW
T, WNUHETH LW 22T OREEEZRLTW
% (E#, 1989; HIAT - #3111, 2007; Suzuki et al., 2009) &
#2561, MDG MR Z & 7217 TR MW &
KT E RV, 20 X912 MDG AT 20 A D HA
PR DO HIZI1E S  OWBIFEFEATE F T B REMEAS
FWeEEZ LN, Ko TRIIGETIE, BARME - 2 FHl
WizowTix, (1) MDGEAS20 X ) k<, (2) ¥
HAET TOELH 10ecm L ETH Y, (3) B/MLAE
BTERPoIM% T OWEHEMRNEEEL, £
NN OFNIEERC Y AT IR T WHETH S &
L7z, MAEROBMEATE Z 1T WARARYAE & VAl
122V TIE, MDG A 20 KiiliTHh b L v (1) DA
DILMET, WEIEOIRWFE - Bz 3 g L7,

COFMEIZES LAbELE, MDGEAHEETE /2
90 D 82% 12 7= % 74 FIL ¥ H OWEIFPEDS LI &\
fli & HE SNz ZOFHIE, 2007 EREETO L4
WO AL Z R T 2O RIBHAY AL - TIRE
S, AR A XN Bk D B T & R
LCWwab. &I, MR CTAITIRZ SR S 5 HAR
PR - > R - ROREERIME, BB L v o Fo R AR
BORGDLT, BIHEFEICL Y HWOMENRLREFHS
Na. Ihoofild, SARMRE D & HARH?E
WA FOZ LS, U OREIEE L 72 5AI
&, FRERA A B C SIS R > T L ) WREMEDS D
5.

—77, LRROLHEIZ LD T OWELFPEAML W &g S
N7-16HE2 ) A MULLZZbDDE2THS. IhbHD
FIZOWT, FTFHMOMBERAEICER L TAS L,
ZEALDORTREMRD L IEHFHIELEG5Ai MR > T
LI EBrEDOLNTZ, BIzIE, TrY, AFATHH
3 Schizocodon soldanelloides Siebold et Zucc. var. magnus
(Makino) Hara, £ 757 Shortia uniflora (Maxim.)
Maxim., % ¥+ %7 7 % ¥ Symplocos coreana (Lev.)
Ohwi 7% E XML IEF I T5—HT, 47
t X7 Z ¥ Hypolepis punctata (Thunb.) Mett. ex Kuhn,
FraAv Ty, FTYhIT R EIEHIEAN ORI E D
otz Fl TV AFIIHIER R 5H O AN E
W (#£2) B, ZoORRITFEAEBERBEOMBRD GO
13 (2008) DIRENEITRETLDDOTHY, FEIZ
IARTED 75 A X BARMIZICK & <> T (L),

7

1993). L7228 T, AKFA&H TS H OFRLEIWRS L
WAL, MR R OO T — VORI R ED S
BELFERE 2593 % O & RS, RS L7 AN Al
MBI A Z S SIIERT LI EFEEIN
% (M2, d). ZOKE, AHBOMYWEELIDHOR
WEQFPERE I & > TRERL S I, HEZ RSB BICIRT 9
LUREMED W EEZ SN D.
RICHFHRBRICEHT B E, a4 v hT<F»S
(TN A 79 7<= Dennstaedtia scabra (Wall. ex Hook.)
Moore A T AT S, AT ARNLIEAF AT
ATILATOFT, ELTHI 7 FENLIETT 7
% & Symplocos chinensis (Lour.) Druce var. leucocarpa
(Nakai) Ohwi & ¥ Y FH 775 FL w5 LH1iZ, ML
BRBIET 2 eI EHHE TN TN DL Z &t
Gk (£2). £V A MR LS 14HE, H
RHNE DT I BN, WD L B>
W& o> TORMEF R E LTHEBOH 2 TH -
72 (2. ZORPIE, YHIHFIREWE W) R
VORI RER 2 HCHBDFEL TW 5D 2 & &R
BELTW3., BEL I, BHEBORZFHETAETEE V)
AR SN2, BTN TEND RS- E %
iR E Tw2rE 2 bhs (Fh, 1989)
ZO—NT, HARFESORZ: 5T, > 7 OWEL
PEICERIFAET 2D HETH L. HlziE, dbiEl
WP ETIZY A ORI E LT, 4 XY
Cephalotaxus harringtonia (Knight) K. Koch var. nana
(Nakai) Rehd 25%#fti5 & 11T\ % (Takahashi and Kaji,
2001) 7%, FHAEMFERTIE Y H OB RFEICL ST
AREIZIFIEFHELTLE > TS (R - B8, 2008).
$72, VAOREICL o THAEITREL TV &, ¥
OFREFPASIEKR L, TN F TIAEERY & LTl
BNTWSREONRIZRLI LNH L (FH,
2004; BhEF - =3, 2007). FAMFEATD, 2004 4FEORE
HTRY B EAERESINTIC, HAmILKRMERIC
Holz) a s Xy Arachniodes standishii (Moore)
Ohwi (Kato and Okuyama, 2004) (&, AFHADHEN X
722007 AR E YA DOEREE X KHERT S L)%
(MDG=21.0), 2011 4F-Clt L TARM OB IZ 1T
WL TLE > Twb (Sakaguchi et al., unpublished
data). T 7z, ERRUERLY 2SRRI EE S 2 A OS]
JEIRZSHR (=i, 1984) Tix, HHHFHSNA A4 XTY
EVEFEOYHOERE L THEHELREZEHEZH T
(R - =M, 2008; HIH 34, 2008). LA Lads, 2
I L7z it B SRR ASAR Mg 2 B L 712121, Hi
HNZWERF S AU W DR E ORI R H 2 &
BREENTVD (47757 (MIG=0.3) DIREH (I
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F2 HARZEM LIS TO =R Y Y OARERFE (R Wi (2007 4EE) OZEIGR, CEISBLATE, HMUBAREYE (BITEA,
2008) &, Mffid L < IEEEFECOREHFER L L CoRER. oMo MIBRAEE, KITIEA (2008) TEHFRSIN/Z2D
DOREDEEE BR-GHE) ~oORBBHEL LTEIHEINTVwS. I VKREEOEVIIE TOMBEEIX, KETHRAINTHWA.
LBNA T AV TIIOWTE, BREEA (2008) OHCTHUBKAFEA FM S TV Wnas, S B1T 2 BI5 0 5 A IBICHE
HLTHRTZZ D0 oTn5,

Table 2. List of non-preferred plant species in the study area in 2007. Shown for each species are life form, mean damage grade (MDG),

topographic preference (Sakaguchi et al., 2008) and the studies reporting the same species or congeneric species to be non-preferred by

deer. Topographic preference of each species is defined as relative frequency of occurrence in ridgetop and streamside communities
following Sakaguchi et al. (2008). Frequency of occurrence in the preferred topographic habitat is written in boldface. Note that although

Sakaguchi et al. (2008) provided no information of topographic preference of Veratrum album subsp. oxysepalum, this species is observed to

occur exclusively in streamside habitats of the study area.

Lif Topographic
Family Species folr:; MDG _ preference References
Ridge Valley
Dennstaedtiaceae Dennstaedtia scabra Fern 0.0 025 0.75 D.scabra (F5#,1989) ; D. punctilobula (Rooney, 2001) (Jtk)
Dennstaedtiaceae Hypolepis punctata Fern 04 008 092 H. punctata (Fipl, 1989; f1HIE7, 2008) (SLHENL kK )
. A. japonicum var. montanum (F5Hi, 1989; #F_F, 2005) (FHZ)IESHR); A.
Ranunculaceae Aconitum sanyoense Herb 00 0.00 1.00 grossedentatum var. sikokianum (113% - 113, 2007) (HE AN
Compositae Erechtites hieracifolia Herb 00 0.07 0.93 lEéslg)emczfolm (i, 1989; Suzuki et al.,, 2000); C. crepidioides (Wi,
Diapensiaceae Schizocodon soldanelloides var. Herb 00  1.00  0.00
magnus
Diapensiaceae Shortia uniflora Herb 03 077 023 S. uniflora (7F#i, 1989)
o V. stamineum (E5#l, 1989); V. grandifiorum var. maximum (K - Bl
Liliaceae Veratrum album subsp. oxysepalum Herb 0.0 - + 2007: % - F5I1, 2008) CAZENELFHR)
A. serratum (W7 - B3, 2007) (eifiEiR#) ; Arisaema spp. (Fi,
. 1989; HAY - 1L, 2007) (FHZINEESHR); A. ternatipartitum (13K - 11
Araceae Arisaema serratum Herb 1.7 000 100y 2007) (BEESAAIIL), A. ringens (RITZ 4, 2000) (FEMFELALRE); A,
serratum (JRFERIE 7, 2010)  (ETRFELRENT)
Juncaceae Juncus effusus var. decipiens Herb 3.8 0.00 1.00 J effusus (Boughtonetal., 2011) (7 AV AGHKE - 70 7H)
Ericaceae Pieris japonica Shrub 0.0  1.00 0.00 P japonica (#5#, 1989; Suzuki et al., 2008)
. Daphne spp. (F#l, 1989) ; D. kamtschatica var. jezoensis (Bj¥F - =%,
Thymelaeaceae  Daphne miyabena Shrub 0.2  0.00 1.00 2007) (LHEETZM): D. kiusiana CRHUE, 2000) (EMSEEE)
p : T B
Symplocaceae Symplocos chinensis var. leucocarpa Shrub 8.6  0.15 0.85 .:éu;z\p gsos spp. (Tsujino and Yumoto, 2004; Koda et al., 2008) (HEY2F3lit
:: ; 5 A
Symplocaceae Symplocos coreana Shrub 93 069 031 %ng>cos spp. (Tsujino and Yumoto, 2004; Koda et al., 2008) (Jf J& J it
Styracaceae Pterostyrax hispida Tree 0.0 000 1.00 P hispida (75 - K, 2004; HAS - Bil, 2007) CRZSITIRSRR)
Aceraceae Acer nipponicum Tree 05 0.08 0.92
Cupressaceae Cryptomeria japonica var. radicans Tree 1.7 054 0.46 C. japonica (Ft, 1989)

2, 2008)]. 2007 25 2011 EE OB OEEE T, 4T VHOLEREELHYHEDOW =5 ) LGN
DOEFIPITTOYHORAIZE 5T, 2007 4O H 5, VhHOAREE MY LAV CERYT 25105
BRI E B2 o 72 T ¥ & Calanthe reflexa B BIEAD . FREFKIC, HWHEED L REMEICK
Maxim. MIG=1.7), ¥ / 7 7 "< Arachniodes mutica (Fr. FT 54 Y ZHFL TV L 20121%, PiEMz
et Sav.) Ohwi (MIG=3.0), I ¥~ A % F > % Dryopteris A7z hidEoReERef/PREOBIMEE L Wwo 7z, FIN
sabaei (Fr. et Sav)) C. Chr. MIG=6.5) 7 &5, Mk A AR Z#E LI EDPBHETH 5.

XM AERELSBAESETN S,

LB D, 2007 4EBRIC B 0F % 5 AR SE AR B o hili S

PREEEIL, AT SR T WHEIZ X > TZOERkE
DRI DVHON TV ERH SN R o7z, ZOH
WiE, v ORAESSET R, £ < DR CE
REEDSER L, MU ORI E L3 2 Bk 2R L
TWwa. 51T, ¥ OREPNOREFPEEIRDUKAE I
ZALL, IREFHEIILAL 9 % &) il % ZE 5,
KRENSLTHENT ARG (PRI A1) Fld R,
SHICHEIFEIND XXM H B, HAEMEO
Bk 7ag e el HRICHE S THFFT 27201021,

%\l

A% FEMiT 512720, FERF T 1 — )b FRE
HHEMIEL v & — - FAFIZKRRE OB, itz
Ehid s ECHEZX->CTHEF LA F/2, 5K
R R R AR RIS TR D% { ORI
X, Wb A Ffao CIHE F L7, James R.P. Worth
RICIFECKE 25 &2 CHE T L. 208z Biir
D LCTIELHFLB L P E T

B, KFEO—#HIE, CEHFAEA 21 itk COE 7
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