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Ecological Characteristics of Pine Wilt
Disease affected areas in Andong city, Korea®
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ABSTRACT

A field survey was carried out targeting 59 pine wilt disease control areas distributed in Andong,
and the ecological characteristics of the areas affected by pine wilt disease were analyzed using vegeta-
tion information, ecological information, and land use information. Vegetation characteristics of Pine
wilt disease affected forest area showed a 3-layer vegetation structure, high percentage of accidental
occurrence species (37%) and secondary vegetation species (59.6%), appearing 12 taxa naturalized
plants and 3 taxa ecosystem disturbance organisms designated by the Ministry of Environment.
Ecological information of Pine wilt affected area showed frequent occurrence of water stress in south
and west slopes, low lying grounds in mountains, and in well-drained soils. Also, surrounding the area
has been used as roads, tombs, and cultivation where intensive human activities were the cause of dis-
turbance and stress to the pine forest. It was analyzed that the pine forest in Andong city suffered
extensive damage due to the onset of pine wilt disease while the pine trees were weakened due to
continuous human activities. Conclusively, the spread and onset of pine wilt disease are worsened by
artificial factors than natural environmental conditions.
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Figure 1. Study boundary and survey points.

Table 1. Andong(136) meteorological data on the study area from 1991 to 2020.

Andong(136)

Mean Month

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
temperature -1.8 07 60 124 178 219 248 251 200 135 64 -0.1 1227
Lowest temperature -72 51 02 55 112 165 210 212 155 80 10 -53 6.89
Highest temperature 40 7.0 12,6 195 247 279 295 30.1 257 205 130 59 184
Precipitation 16.7 249 445 740 85.1 123.1 2352 2264 1198 46.5 309 18.6 1045.7
300me] TREE UYehle Tzt 28k W 397k kY] T1es YEE 7194 =
A Zxsta glen, 53 gor A5 1k S e vk = ARV A Rl
7h mobAl e B4 ekl QckSong, 2007).  2AHAGE AGYE A5 Sahe g7
WA W AL S Feld] gAEel o= PPFRRAge] fxse] Aoz
Fe dne EFS YA FeRaYY A% FTEEAI el ek 2444
AW A7l FHE FAF0| Bxahm ek B Aol $astel wekshe Zlo] 5ol

(KIGAM, 2021).
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Table 2. Survey Item

Division

subdivision

Vegetation Information

Flora by survey point, Dominant species by vegetation structure, Vegetation
structure and height

Ecological Information

Bedrock, Soil, Soil character, Habitat topography, Micro-topography,
Altitude, Slope direction, Inclination

Neighboring Land use Information

Adjacent land use pattern, Number of graves, Distance from the road to the
affected area, road width
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Figure 2. Integrity of vegetation as expressed by the number of species and frequency
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2 258 (Kim and Lee, 2006; Kim, 2013;
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Table 3. Life cycle and vegetation type information

Vegetation Information Life cycle

Vegetation type

Analysis items T S PH AH Total

Ep ArAf Ro Ru Se We Pi He Total

No. of species 57 28 68 30 183

Percentage(%)

31.1 153 372 164 100 344

311 2 29 3 1 42 29 183
16 6 11 159 16 05 23 159 100

Abbreviations: T: Tree, S: Shrub, PH: Perennial Herb, Annual Herb, Fo: Forest vegetation, Ep: Epilithic
vegetation, ArAf: Artificial afforestation, Ro: Road vegeation, Ru: Ruderal vegetation, Se: Segetal vegetation,
We: Wetland vegetation, Pi: Pioneer vegetation, He: Herb vegetation
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Table 4. Dominant plant species by vegetation structure.

Occurrence species Pd Pk Rp Qal Pr Qac Qv Lk Qs Total
T1 No. of releve 41 4 3 2 2 2 1 1 1 57
Percentage (%) 719 70 53 35 35 35 18 18 1.8 100

Occurrence species

Cc Rp Qs Qal Pst

Zse Psa Qac Pd

T2 No. of releve

5 2 2 1 1

1 1 1 1 15

Percentage (%)

333 133 133 6.7 6.7

6.7 67 6.7 6.7 100

Occurrence species

Qac Qs Qv Rp Qal

Cc Zsh Lo DI Zse Ah Af Cs

S No. of releve

15 11 7 7 4

4 4 2 1 1 1 1 1 59

Percentage (%)

254 18.6 11.9 119 6.8

68 68 34 1.7 1.7 17 1.7 17 100

Occurrence species

Ou CI Qv Qs Pa

Hj Qal Pt Po Sm Qac

H No. of releve

40 4 3 3 2

2 1 1 1 1 1 59

Percentage (%)

678 68 51 51 34

34 1.7 17 17 1.7 17 100

Abbreviations: Pd: Pinus densiflora, Pk: Pinus koreana, Rp: Robinia pseudoacacia, Qal: Quercus aliena, Pr: Pinus
rigida, Qac: Quercus acutissima, Qv: Quercus variabilis, Lk: Larix kaempferi, Qs: Quercus serrata, Cc: Castanea
crenata, Pst: Platycarya strobilacea, Zse: Zelkova serrata, Psa: Prunus sargentii, Zsh: Zanthoxylum schinifolium,
Lo: Lindera obtusiloba, D1: Diospyrous lotus, Ah: Abies holophylla, Af: Amorpha fiuticosa, Cs: Corylus sieboldiana,
Ou: Oplismenus undulatifolius, Cl: Carex lanceolata, Pa: Phytolacca americana, Hj: Humulus japonicus, Pt:
Parthenocissus _tricuspidata, Po: Polygonatum odoratum var. pluriflorum, Sm: Stellaria media

A Edd= FEZ/NE(Cho and Kim, 2005)
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Table 5. Ecological information.
Ecological information % Ecological information %
Bedrock* Biotite granite 100 . Lower part of slopes 74.6
Mountain
Brown forest soils 83.0 Middle part of slopes 15.2
. topography
Soil** Gray brown forest soils 85 Upper part of slopes 10.2
ol
Dark red forest soils 5.1 100 ~ 150 10.2
Red yellow forest soils 3.4  Altitude 150 ~ 200 339
. +x Silt loam 89.8  class(m) 200 ~ 250 42.4
Soil texture
Clay loam 10.2 250 ~ 300 135
Plane 83.0 0~5 11.9
Micro- Prominence 10.2 L. 5~10 62.7
. Inclination
topography Depression 34 . 10~ 15 16.9
class( °)
Unevenness 34 15~20 6.8
20~25 1.7

*(KIGAM, 2021), (Kim and Lee, 2006); **(Jung et al.,

N

S

Figure 3. Aspect of slope direction on the pine wilt disease sites.

52102 %, &= 34 %, 84 34 % 2 JERE
Th(Table 5). &= 838 nAA A= v

A e 2des UrE‘rﬂE 3 1 g mAA]

g ] = Yeidls
] A2 & o]}

e uEE 150~250m WA g Eol
2763 %)3F ™, 120~140m W 2] Jsf
Aol 74 AA ebsthTable 5). SHEA 2

1% WAL ok 39.03%

R AG I
PEAAA g He mHoR

AANA 150~250m 3)E
o dldstH,

Ho
oH T

1994), (Kim and Lee, 2006)

Slope direction

Number of Relevé %

N 5 8.5

NE 1 1.7

E 8 13.6

SE 10 16.9

S 15 25.4

SW 6 10.2

w 12 20.3

NW 2 3.4
¥otal e g AgothtEAl B
= 242m, HA LT 60m, H L
3% 872m). BAFEE 10° ©]8t | %o] 74.6 %
£ vehilon, 2At §84% dadhs 7
& JERATHTable 4). 2] 7147 2y
FA A EE EYA G Ao E 10~25 © AL
oA &0l TP = R Uyt
(Son et al., 2006). 2L A > o] Wdsl= F
73l AR FAA] gL sl TR & vl mshd

o}F o AAwo]thKim, 2005; Kim, 2006;
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Table 6. Land use information.
Number of Relevé
List of land use
East West South North

Forest 31 28 31 33
Grave 8 12 9 13
Cultivated land 21 22 22 16
Road 8 5 12 5
Stable 1 1 2 1
Open space 2 4 3 2
House 2 4 4 2
Shin et al., 2014). Wby AU 34 o] AT :
WA W AT SAA RS YER 2B g A o2 B o,
= MAAA Fdata glom, o]y gt A2A A Al71dl 1 4ol o]
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A 205 Uehfo] A3 9= 4 A A T e ~Eg o) 71 A <Jgt
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XS, SW, SE: 52.5 %)2F M 3HW: 203 %)= 5 A 114] of FAE Ao
Mew E¥ata gleH, HIN, NE, N\W)& = # = A FHow
136 %2 UePdtiFigure 3). A7) AP B 2 o), B % f99 o
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st slvhe Smlel7] = st (Lee, 2006; Son et al., 2006; Lee et al., 2017).
w3k paEusel FAAE JeEhs A4
4. SISA| ALISTINES S S e S W R

b »
i, “‘:»\“
i.:":‘:“&:f"h
P
L

E IOREr
{

R

Road | Cultivatied area | Affected site

(C) Road — Cultivated area — Grave — Affected site

é NN YT I ‘ l ‘

Si R AARIA IR RiAR

Road Cultivatied area Grave Affected site
(D) Road — House — Affected site (E) Road — Grave — Affected site
v i
U N
) b
R ‘.‘ oY
A [N
n [
|| ||
Road House | Affected site Road Grave | Affected site

Figure 4. Current status of land use around areas affected by pine wilt disease.

1992). AR ZRAMAAE A kbR gk S Yehla ltkFigure 1). HEAIZE 928
Sl Tolj 2| o)A o} =/ (pseudo-climax) o= & B EEE B ik o5 &
ot AETgd AR A ddste AT A A

A Eeho|thH(Kim, 2005; Kim, 2006; Shin et =

al., 2014; Oh et al., 2017). L& d] H=tol| A} 2+ 5
Wk AUFALA S S AR = AAA 2 A7} (Kim a
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%%]%]I% 8l /B@%ar(l)cfe }::If'gllslg gg Wlé‘é%rad;) ag% S tre%wzﬁf z%{gé%n?al)oad.
Distance glass DaA0  Fflest 40 Pinus 4bnsifibra Profince 80rest 80 > 100 - " ih)-"

TTOVIRCC

1T HUS—GCASHIOrd—TOorCSt—iit

Number of Relevé R arege  forest grea  area rgte (%) 2 the Provinc®
Repeeniose ) 1007240 siglibs 21,680 5074 34 406 89
Gangwon-do 1,687,351 1,370,443 232,000 81.21 16.92
Chungcheongbuk-do 740,719 489,482 70,000 66.08 14.30
Chungcheongnam-do 820,450 405,938 97,000 49.47 23.89
Jeollabuk-do 806,648 441,959 99,000 54.78 22.40
Jeollanam-do 1230903 688,720 201,000 55.95 29.18
Gyeongsangbuk-do 1,902,898 1,336,071 494,000 70.21 36.97
Gyeongsangnam-do 1,053,797 700,684 257,000 66.49 36.67
Jeju 184,902 87,645 16,000 47.40 18.25
< & A9 g AR avrilol | ded ddEde = F de AsA wrzts
A wEsEA A&she o] EAolt 53 (SO,, NOx)7} 3= 4o w(Kwon et al.,
02 A9Ett AAETAA AT wEg 1985), 74w ¥ 3 AasgtES AEst
Hlgo] &2 A 3t A4 EE AFH 54 of FH i A7het gk ~EY 2 &
w2 7]3ggko] vtedH ZAlo|tiTable 8). u} F e EAoth 282 A bl £E
A BAEE brde] We HAcw £ (forest gap)e] &8-S dfo] W 218 7]L0] A4
Fohe AL e AQEET B4R E &av S xS AHAH FARAE TEs EX O
FAAZH SRR NEE Fole & oy S2lolth el Pl AUEAd S T
o] a48 AgE & Sl A= L& - Axg A, FAdo] 2 3
beAl avFAldF o] B A= b A9, AR HEe] FEA HFHCRE &
shshe A s dehla SlckFigure 1), @t glo] FEAEH 2T A 2T 5 9
olg gt A gHstE 2] AR ddlA o = MAA 3 5% YeRd o itk g2
&g AZRZH o] el T A 932 & M Al e - T 7o R Qg
T Ak ol2g Fgke AHE Al Ay T2EH A B 2T AFE &
e el 2 FEINE, gy Aote adew d¥A 3lev(Suzuki and
=, MeF, AdedE T AFH, oA, daT Kiyohara, 1978; Kazuo, 1984), & ¥ 1]zt ¢
go] AdFEo] 2 vxs Ix &9, 123 oA AUFAAFTHE L AU dE] w
o] Azt =T 3% AT A AEA we g} JAF oRU AAddvan Huda o
Aol ¥l on, 13 EHFo] 68F (Rutherford and Webster, 2011). ©]&{3F A+4
(B71%) 0.2 et AAFEe} Rkt T2 Fof] H]Fo] & off, QFEAl] #EsA e &
Heldl= g9 E A8 5S4 Yed ot T2 I, APA 54, AAA 84 x4
53] kAl AUFANSTE veiA] FH EX ol oJallA kst A7 E YERa Al
o] g2 EF, A, BEoR F71HQl Izt ow, Site= STARZHE A HA A
Aol w& Ao NES Uil o W& &3 52 W £XE Yehle A
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Appendix 1. Flora in Study area(sorted by occurrence frequency)

Scientific name Vegetation type Life cycle (;:::;;I;;e

Pinus densiflora Siebold & Zucc. Forest Tree 54
Oplismenus undulatifolius (Ard.) P.Beauv. Pioneer Perennial herb 49
Quercus serrata Thunb. ex Murray Forest Tree 47
Zanthoxylum schinifolium Siebold & Zucc. Forest Tree 46
Quercus acutissima Carruth. Forest Tree 44
Cocculus trilobus (Thunb.) DC. Pioneer Shrub 34
Ampelopsis heterophylla (Thunb.) Siebold & Zucc. Pioneer Shrub 31
Quercus variabilis Blume Forest Tree 30
Robinia pseudoacacia L. Artificial afforestation Tree 29
Lonicera japonica Thunb. Pioneer Tree 29
Diospyros lotus L. Forest Tree 28
Rubia akane Nakai Pioneer Perennial herb 28
Commelina communis L. Pioneer Annual herb 28
Lindera obtusiloba Blume Forest Shrub 28
Castanea crenata Siebold & Zucc. Atrtificial afforestation Tree 26
Quercus aliena Blume Forest Tree 25
Rosa nultiflora Thunb. Pioneer Shrub 25
Spodiopogon sibiricus Trin. Herb Perennial herb 25
Rhus .lrzc]zocar Forest Tree 24
pa Miq.

Parthenocissus tricuspidata (Siebold & Zucc.) Planch. Pioneer Tree 23
Carex lanceolata Boott Forest Perennial herb 22
Chelidonium majus var. asiaticum (Hara) Ohwi Ruderal Annual herb 22
Ligustrum obtusifolium Siebold & Zucc. Forest Tree 21
Smilax sieboldii Miq. Pioneer Shrub 20
Phryma leptostachya var. asiatica H. Hara Pioneer Perennial herb 20
Rubus crataegifolius Bunge Pioneer Shrub 19
Celastrus orbiculatus Thunb. Pioneer Tree 18
Polygonatum odoratum var. pluriflorum (Miq.) Ohwi Herb Perennial herb 17
Stellaria media (L.) Vill Ruderal Annual herb 17
Erigeron annuus (L.) Pers. Ruderal Annual herb 16
Humulus japonicus Sieboid & Zucc. Ruderal Annual herb 16
Morus bombycis Koidz. Pioneer Tree 15
Acer tataricum subsp. ginnala (Maxim.) Wesm. Forest Tree 15
Artemisia princeps Pamp. Ruderal Perennial herb 15
Corylus sieboldiana Blume Forest Tree 15
Celastrus flagellaris Rupr. Pioneer Tree 15
Asplenium incisum Thunb. Epilithic Perennial herb 14
Athyrium yokoscense (Franch. & Sav.) Christ Forest Perennial herb 14
Isodon inflexus (Thunb.) Kudo Herb Perennial herb 14
Prunus sargentii Rehder Forest Tree 13
Potentilla fragarioides var. major Maxim. Herb Perennial herb 13
Dioscorea tokoro Makino ex Miyabe Forest Perennial herb 12
Quercus mongolica Fisch. ex Ledeb. Forest Tree 12
Pueraria lobata (Willd.) Ohwi Pioneer Perennial herb 12
Clematis apiifolia DC. Pioneer Shrub 11
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Scientific name Vegetation type Life cycle (;:::;;I;;e
Amphicarpaea bracteata subsp. edgeworthii (Benth.) H.Ohashi Ruderal Annual herb 11
Melica onoei Franch. & Sav. Forest Perennial herb 11
Rhododendron mucronulatum var. ciliatum Nakai Forest Shrub 11
Miscanthus sinensis var. purpurascens (Andersson) Rendle Herb Perennial herb 10
Pinus rigida Mill. Artificial afforestation Tree 9
Persicaria senticosa (Meisn.) H.Gross ex Nakai Ruderal Annual herb 9
Arundinella hirta (Thunb.) Tanaka Herb Perennial herb 9
Festuca ovina L. Herb Perennial herb 8
Juniperus rigida Siebold & Zucc. Forest Tree 8
Phytolacca americana L. Ruderal Perennial herb 8
Pinus koraiensis Siebold & Zucc. Forest Tree 8
Galium spurium var. echinospermon (Wallr.) Hayek Ruderal Annual herb 7
Ribes fasciculatum var. chinense Maxim. Forest Shrub 7
Pyrola japonica Klenze ex Alef. Forest Perennial herb 7
Rubus parvifolius L. Pioneer Shrub 7
Adenophora triphylla var. japonica (Regel) H. Hara Herb Perennial herb 7
Lespedeza cyrtobotrya Miq. Pioneer Shrub 7
ﬁzﬁflm aquilinum var. latiusculum (Desv.) Underw. ex A. Herb Perennial herb 6
Styrax japonicus Siebold & Zucc. Forest Tree 6
Conyza canadensis (L.) Cronquist Segetal Annual herb 6
Smilax nipponica Miq. Forest Perennial herb 6
Achyranthes japonica (Miq.) Nakai Pioneer Perennial herb 6
Disporum smilacinum A. Gray Forest Perennial herb 6
Cephalanthera longibracteata Blume Forest Perennial herb 6
Viola mandshurica W .Becker Herb Tree 6
Crassocephalum crepidioides (Benth.) S.Moore Ruderal Annual herb 6
Aster scaber Thunb. Forest Perennial herb 6
Bidens biternata (Lour.) Merr. & Sherff ex Sherff Ruderal Annual herb 6
Dendranthema zawadskii var. latilobum (Maxim.) Kitam. Epilithic Perennial herb 5
Solanum nigrum L. Ruderal Annual herb 5
Maackia amurensis Rupr. & Maxim. Forest Tree 5
Chimaphila japonica Miq. Forest Perennial herb 5
Fraxinus rhynchophylla Hance Forest Tree 5
Solanum Iyratum Thunb. Ruderal Perennial herb 5
Rhus javanica L. Pioneer Tree 5
Indigofera kirilowii Maxim. ex Palib. Pioneer Shrub 4
Duchesnea indica (Andr.) Focke Ruderal Perennial herb 4
Prunus persica (L.) Batsch Artificial afforestation Tree 4
Lactuca raddeana Maxim. Forest Annual herb 4
Galium verum var. asiaticum Nakai Herb Perennial herb 4
Desmodium podocarpum var. mandshuricum Maxim. Forest Perennial herb 4
Lactuca indica L. Ruderal Annual herb 4
Dryopteris varia (L.) Kuntze Forest Perennial herb 4
Celtis sinensis Pers. Forest Tree 4
Euonymus alatus f. ciliatodentatus (Franch. & Sav.) Hiyama Forest Shrub 4
Persicaria thunbergii (Siebold & Zucc.) H.Gross Wetland Annual herb 3
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Scientific name Vegetation type Life cycle (;:::;;I;;e

Acer palmatum Thunb. Forest Tree 3
Oenothera biennis L. Ruderal Annual herb 3
Aralia elata (Miq.) Seem. Pioneer Tree 3
Metaplexis japonica (Thunb.) Makino Pioneer Perennial herb 3
Menispermum dauricum DC. Ruderal Shrub 3
Eleutherococcus sessiliflorus (Rupr. & Maxim.) S.Y.Hu Forest Shrub 3
Crepidiastrum denticulatum (Houtt.) Pak & Kawano Ruderal Annual herb 3
Viburnum dilatatum Thunb. Forest Tree 2
Lindera glauca (Siebold & Zucc.) Blume Forest Shrub 2
Scutellaria indica L. Herb Perennial herb 2
Dryopteris crassirhizoma Nakai Forest Perennial herb 2
Platycarya strobilacea Siebold & Zucc. Forest Tree 2
Zelkova serrata (Thunb.) Makino Forest Tree 2
Firmiana simplex (L.) W.F.Wight Artificial afforestation Tree 2
Viburnum carlesii Hemsl. ex F.B.Forbes & Hemsl. Forest Shrub 2
Lespedeza cuneata G.Don Herb Perennial herb 2
Arractylodes ovata (Thunb.) DC. Forest Perennial herb 2
Themeda triandra var. japonica (Willd.) Makino Herb Perennial herb 2
Lespedeza bicolor Turcz. Pioneer Shrub 2
Kalopanax septemiobus (Thunb.) Koidz. Forest Tree 2
Albizia julibrissin Durazz. Pioneer Tree 2
Amorpha fruticosa L. Ruderal Shrub 2
Mosla dianthera (Buch.-Ham. ex Roxb.) Maxim. Segetal Annual herb 2
Dianthus chinensis L. Herb Perennial herb 2
Parthenocissus tricuspidata (Siebold & Zucc.) Planch. Pioneer Tree 1
Carex humilis var. nana (H.Lév. & Vaniot) Ohwi Forest Perennial herb 1
Dryopteris chinensis (Baker) Koidz. Forest Perennial herb 1
Sicyos angulatus L. Ruderal Annual herb 1
Ailanthus altissima (Mill.) Swingle Pioneer Tree 1
Setaria viridis (L.) P.Beauv. Ruderal Annual herb 1
Athyrium niponicum (Mett.) Hance Pioneer Perennial herb 1
Aster tataricus L.f. Herb Perennial herb 1
Betula chinensis Maxim. Forest Tree 1
Persicaria longiseta (Bruijn) Kitag. Ruderal Annual herb 1
Carex japonica Thunb. Forest Perennial herb 1
Rhus succedanea L. Pioneer Tree 1
Securinega suffiuticosa (Pall.) Rehder Pioneer Tree 1
Eragrostis ferruginea (Thunb.) P.Beauv. Road Perennial herb 1
Peucedanum terebinthaceum (Fisch.) Fisch. ex DC. Pioneer Perennial herb 1
Cudrania tricuspidata (Carr.) Bureau ex Lavallée Pioneer Tree 1
Clerodendrum trichotomum Thunb. Pioneer Tree 1
Ulmus davidiana var. japonica (Rehder) Nakai Forest Tree 1
Ambrosia trifida L. Ruderal Annual herb 1
Gypsophila oldhamiana Miq. Herb Perennial herb 1
Aralia cordata var. continentalis (Kitag.) Y.C.Chu Pioneer Perennial herb 1
Gynostemma pentaphyllum (Thunb.) Makino Pioneer Perennial herb 1

1

Eucommia ulmoides Oliv.

Artificial afforestation

Tree
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s . . Occurrence
Scientific name Vegetation type Life cycle frequency

Viola collina Besser

Eupatorium japonicum Thunb.

Patrinia villosa (Thunb.) Juss.

Dioscorea batatas Decne.

Patrinia scabiosifolia Fisch. ex Trevir.
Kummerowia striata (Thunb.) Schindl.
Persicaria perfoliata (L.) H.Gross

Betula davurica Pall.

Impatiens textori Miq.

Bidens frondosa L.

Digitaria ciliaris (Retz.) Koel.

Salix koreensis Andersson

Elaeagnus umbellata Thunb.

Lindera erythrocarpa Makino

Asparagus schoberioides Kunth

Fatoua villosa (Thunb.) Nakai
Dendranthema boreale (Makino) Ling ex Kitam.
Cynanchum paniculatum (Bunge) Kitag.
Agropyron cilfare (Trin.) Franch.
Leibnitzia anandria (L.) Turcz.

Fraxinus sieboldiana Blume

Prunus tomentosa Thunb.

Carex nervata Franch. & Sav.

Clematis brachyura Maxim.

Akebia quinata (Houtt.) Decne.

Clematis terniflora var. mandshurica (Rupr.) Ohwi
Prunus japonica var. nakaii (H.Lév.) Rehder
Geranium thunbergii Siebold & Zucc.
Larix kaempferi (Lamb.) Carriére
Callicarpa japonica Thunb.

Dennstaedtia hirsuta (Sw.) Mett. ex Migq.
Abies holophylla Maxim.

Artemisia japonica Thunb.

Lespedeza maximowiczii C.K.Schneid.
Rhododendron mucronulatum Turcz.
Agrimonia pilosa Ledeb.

Ulmus parvifolia Jacq.

Cedrela sinensis Juss.

Carex breviculmis R.Br.

Campanula punctata Lam.

Lysimachia clethroides Duby

Circaea mollis Slebold & Zucc.

Sorbus alnifolia (Siebold & Zucc.) C.Koch
Chamaecyparis obtusa (Siebold & Zucc.) Endl.
Chenopodium album L.
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