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Analysis on Environmental Indices and Naturalized Plants Distributed in Gyeryong-si, Korea
Hyun-Kyung on’, Jung-Hee Sagong3, Ju-Han You"
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o, ofj7]4% 7%]‘:'4, SSUHAE, HAE 5 SEFTol 2AE I A B Aa), AlEQhHe
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ABSTRACT

This study was carried out to propose AUI(Advanced Urbanized Index), ADI(Advanced Disturbed Index)
and TEI(Total Environmental Index) and to understand the ecological characteristics of naturalized plants by
objective and systematic analysis about naturalized plants distributed in Gyeryong-si, Chungcheongnam-do,
Korea. The numbers of naturalized plants identified in this site were 47 taxa; 15 families, 35 genera and 47
species. The invasive alien plants were 5 taxa; Aster pilosus Willd., Rumex acetocella L., Sicyos angulatus L.,
Amborisa trifida L., and A. artemisiaefolia L. In the results of analysis by administrative district,
Shindoan-myeon was 33 taxa, Eomsa-myeon 29 taxa, Duma 31 taxa and Geumam-dong 18 taxa. In an analysis
of life forms, there were 6 taxa of chamaiphytes, 8 taxa of hemicryptophytes, 2 taxa of geophytes and 31 taxa
of therophytes. In the results of analysing environmental indices, the range of UI was 6.5~11.8%, AUI
0.3~5.3%, DI 18.2~36.4%, ADI 0.9~16.4% and TEI 0.6~10.9%. The AUI, ADI and TEI of whole Gyeryong-si
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were 16.8%, 45.5% and 31.2%.

KEY WORDS: INVASIVE ALIEN PLANT, DISTURBED INDEX, URBANIZED INDEX, INTRODUCED

SPECIES
M E
AR AAL 17, B4 mE7} S| ol ol uA ]
R oAd 52o]4 o5 A 520w Wk 7k ot
o} ABEE W o5 ). B3 ARAAS F7te]
AAA APkl Wk ohe} folo] Fa Ao RE QlAlE
39l et ol AR Q194 ojFI FEOR 4E

FU=TINA o]t FME A= Ab=re] AYEf A
FALE FABALAL sl Qlok wh, A& A H
o5 =7t nEAe} oA o] El= AbEl7F Bl A
5171 og7] wiell AefA EAE FEAZE 7HsAol
48] = webA] HARAlE 5 QA A Y2 AE
2 ol FEFE T, =SS AP eri(Pauchard
and Shea, 2006). o|&|3t AE F =04 o|YElo] E2bH
AES AstlEolet gtk

A2 S BUgle] AR ez FAA7]1aL A
otz 5744 wiiZol AHEA = F4E s (Richardson
et al., 2000), °|59] X, ¥I%=, FYHL 715, A4, EA
o, Ay, AT A, A weke] o FIFS
7] o Zoll(Arévalo et al., 2005) Te|uh WY o So] o]
o} wheba] B2 w7l A AEHAlEe] gt At SEE
o]FolX|L Q=H| Fu|, 35, {9 B2 1V AE
A3k ofg AEAO] & 7|2 Elo] Qi kg, ofAlote] W
2 T7HE2 8] A7E ¥ Folt(Wu et al., 2004).

Feuete ARl Eol ek AE7E mlAlA 9 A A
bt Ee]| wheh = E o] gh=t nulAlF] TR 75
MW 3}4E(Rho and Huh, 2004), HEhstn 749
2 ) ASFAE(0Oh et al., 2006), AL F5H4] E(Kim,
2006), S22 A3FAE(Park et al., 2007), StefAl=E 3
9 =29 A E(Kim et al., 2007), =L LA
9] #2}4=(0Oh and Shin, 2007), A H 49| A4 &
(Oh et al., 2009a), HAME =220 3}HA]E(Oh ef al,
2009b), ==2] A3 E(Lim ef al., 2009a), ZAA] Y=
o] A3t E(You et al., 2010), EiQtsiekHE-d A3HlE
(Lim et al., 2010), =3 sid=25L2 FA3H4E(Kim
and Oh, 2010), AAIA F7Re] 7L, gute A=
E3(Yim and Jeon, 1980), °t5A] AZHAE E3EZ(Song
and An, 1999), $-guver AP E WA AEHKang and
Shim, 2002), $-2jvte} FQ1EA ] A3t E £3Z(Chung
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=

and Hong, 2006), XX} 3149 H3HAlE(Han et al.,
2007), AlF==2] Ast4E(Yang, 2007), AEEF-AS
S E(Lim et al., 2009b), TIEA HSAE(Oh er al,
2009), A=A A2}A]E(Oh et al, 2010) 5 HhFFE A+
7F 3= Qlrk

2 A7 JE AlFAlE 20039 79 A2 54 A
o8 Soflaat 2R7F YIA7F skl Slo] HAM 834
o, Aoz S B Al HWAE A9t A4t
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3A §A =3 rHChungnam Development Institute,
2006). wheba] 2 A= AYEEHA] A7 Bl SRt A=A
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Figure 1. The geographical position of Gyeryong-si
* Source: Gyeryong-si(2010)
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Figure 2. The location environment of Gyeryong-si
* Source: Gyeryong-si(2010)
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2 9] oF 5501%E A4A|3}¢.0H, 400m oJAto] oF 5.13km’ = Engler®] A|7|(Melchior, 1964)0] wa} wjdatg]ow,
2 yepgth AARS 5° ulato] 13.86km’ 0.2 A WA 9| Y o2 gl o & soint A o Al T2
oF 22.97%% A3stal QU%lom, 15~25° o]Ato] AA| WA Ministry of Environment(2009)9] At= =2 EAst3c) Ast
oF 49.05%E YERH I shHS FAA, dAbd, i, AlE0 SRS AR, ASE, o] YA7IR FESHLS

=i, T3H = 570171 o, & OEVW‘OI 18.5kmo| m(Korea Forest Research Institute and Korea National
I FAET AL GESgO R, U= FAUFS Arboretum, 2002), F|2}=+= Table 13} 22 7|0 2A s}
2 gatela 9lch o IS, I 119] A Aol oo

|, 27]1= 19229 HE 19634, 37]= 1964 HE 2717

2. ZAHEA = s AsAE

o] &3S Raunkiaer(1934)2]

ety AslEP o] oF| X]_LAIE(Chamalphytes) H}2) 3
FAPZIZEE 20101 9HRE 109704 a5l om, = AE(hemicryptophytes), A]54]E(geophytes), A&
= 0] o

/\]‘X]Oj 2 }\]E?_]:Eﬂs O-]}\}%a TD]—‘:H.’ :lflLoEl}O

2 serh 2APASIE AEQkue] A9 AgT W, a4 AEARoRAEe

Table 1. The criteria about the degree of naturalization

(therophytes)=2 &3}t
BEEHE selsly] 98] ALE

Degree Criteria
5 Species that widely distribute and have many individuals
4 Species that locally distribute but have many individuals
3 Species that widely distribute but have few individuals
2 Species that restrictively distribute and have few individuals
1 Rare species in terms of distribution areas and individuals

* Source: Korea Forest Research Institute and Korea National Arboretum(2002)
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Qreoll M= 2H4kaL, AlkeQbal, WA, &9, Algd A+
= S0 A, dAES A FALS A YA S 27
AR, FPES A, AEER, A3 5 370 A, =
A& AZHAl YA ST & 270 Ao dis) Y
Z2ARE AR e, iAot EARIEE ARG T
AlEs (BT TRAR/F AR *100% 2 AH st

Ak

R4 A 9] AL = A|3FX]4x(UL: Urbanized Index)
+ Yim#} Jeon(1980)] whe} AFF kGt E3F 2 Ao
A 718 AR e B4 ApEsk] fls) iRk
L=A]3}R)4~(AUL: Advanced Urbanized Index)@} nzhg
(DI: Disturbed Index)& Aj= 11otstoe] Al Eof df3f
A QB4 =Sl TN EARA AU = Kimatt
Lee (2006)7} Alokst A= AlS}A]4AUlLL: Actual Urbanization
Index)E A%t Ao R 7]& Ul 340 ZAIHA H&S
S gk Aolm, 1 A2 UlxAt (At: AA| 2] ol A
a A¥q9] HzAu])olct.

Wghgo] 79 A agtop g Al Eo el A=Al B
48 ofat Aoz ABTAL ARDN=(SA L 4
ARl E SaSeiutet 1A A A mLetopA
2 116)x100%3} @) E3 Aol mH&S @]
Qe Al NdEs 483 /NFug&(ADL: Adanced
Disturbed Index)2 ©]-83}% 0, 1 A2 DIxAto]il At
L ob ol AUISH S5t Ao 2 53 344
Z(TEI: Total Environmental Index):= 7JZZ=A|S A4
(AUD), NFHE(ADD)S Absgdsto] AEstqlct. o
A A 8l A E S4= Park(2009)0] A AgH
219EFdS 78T

ABA Aol BEFHE ASBS 155 35% 475 5
475520] SRelE|glon], HRuA MR AR, 4x
ABolFE 143 314 2%, HAAAZOLL 13} 4% 5
Fo2 2AE9ItTable 2). TR Avj R, Fotapr) 7}
A B 19RFFOR HA 4THFE % 404%E A5t

Table 2. The taxonomic numbers of naturalized plants
in Gyeroyong-si

Level Family Genus Species
Dicotyledoneae 14 31 42
Monocotyledoneae 1 4 5

Total 15 35 47
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Table 3. The origin of naturalized plant in Gyeroyong-si

Origin NA EU TA A SA SAF Total
Taxa 21 13 7 3 2 1 47
Rate 44.7% 27.7% 14.9% 6.4% 4.2% 2.1% 100.0%

NA: North America; EU: Europe; TA: Tropical America; A: Asia; SA: South America; SAF: South Africa

Table 4. The degree of naturalization on naturalized plant in Gyeroyong-si

Degree 1 2 3 4 5 Total
Taxa 0 10 16 5 16 47
Rate 0.0% 21.3% 34.0% 10.7% 34.0 100.0%

Aol @7] wjite] A& FA7} Wolst=t E93 2 Table 5. The introduced time of naturalized plant in

7M7) Wi o2 Azt dArHY FubEs A3AlE E Gyeroyong-si

3o| ulseat P Lehgiat] ol A2 A2 fAR — - —

E%ue E4S /7] fRon Az et 43 T 23 5 = -

fe Asiie FF IPFAER EXo|SHR, oY Rate 48.9%  192%  31.9%  100.0%

/\_]X]/\: OXdE E}"JUJ %‘E—é‘ E.rﬂi oH/i‘} oH_—‘- 7}\]0] _é

a3 Aol FAo|, Ermute], EUx, Seud 29A0l, FEokr,

Fopergol, ofjaule, BlF A Sow 2AbE it

2. HatAE &4 53] 4599 A5 Al TAE A oY A&
A7 Fies AR E
]

1) YMX|

S
Table 32 F12}4=2] AkA|E Qof3t Zojnt. Kot 55aoR MAd 7hsdol el wohal & 4 9l

2l7HNA)7} 2175 (44.7%) 2 = 71 wekew, 1 ths

o] $F(EU) 13E27(27.7%), jold|2]7HTA) 7273 3) OI YAl

(14.9%) 59 o2 2AE e 5l ASAES] S °J st Eo] SR o|YH Al7|E AR A} 17]&
A7} §- 3} Bol| |7zt 714 wrka 819 ::ﬂ(Koh et 23EEI(48.9%), 27| 9EFF(19.20%), 37]= 1552
al., 1996). ol:= o|2fgt A9 53} wF7} Yk AE oy T(31.9%) 0.2 ER1E| Qi th(Table 5). 17]& 7H6¥°1]A1TE1
get. whebA gh=re] gt ES vl 19 S AJXJEH 1921744 & o] A]7]o] oUW FBHAEL gjirEo 4]
P o] Wtk JoR ﬂi} =9 e, WAl 5 & A g0 BHo R A ARE Bl oY
QAalA AR oA o] A EA4 EH_ 15] HEsto] AA 01 2AE Y, 27)= 2 AT ZEAEY] 237 2 A
Al WAE Fsh= 2ol & Ao}, 53] gt Al YREA 5 FARE ol oldd A

[e]

_ 2 24E 27]0] HYEE 1087 F 48Rl B

2) Het= QAR HS ek AR 3 ) vl
Table 4= F|s}Eo] e 2O 2A B2 W ARSI 3 odato] AshAlE olgle] & 8L HE AC AL,
Aok 15T EASH Qeton], ARHoR BRSAL 3l mAKe F% % AA Y} ok 27} o] el
NAF7E A2 2532 1027H21.3%), FHsHA &2 o] SISt A7) 2A] 0|2, &3 S chekst Lol o]QlH

St AR A8 35 168FLG4000190T T2 Aggol gos, 53] J, w4 o), HEAHA
T AGHOR Fasht B2 AT s 45 HE SER . E 5 R uEy 22 Bopuejrh dato] wWekd:
(10.7%), %‘ﬂdo}ﬂl ﬂﬂ MAG7E B2 5552 16
ERZG40%)CE At 53 £RE Avny, 4 S
255 {LJ&OMM%, HIE, vl A, 257 A= Aol ts 245 2= Table 634 2
= 5 3o ue W, Aol vmAEE, oEY ok ARAECh)2 AR, HFLEZE, E7E, 1)
o, H#EEZE 5, 455 7ML EFUHAE, vi=E F&RAo), LA, BN LY 5 68 FT(12.8%)0]%]
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Table 6. The origin of naturalized plant in Gyeroyong-si
Life form Ch H G Th Total

Taxa 6 8 2 31 47

Rate 12.8% 17.0% 4.3% 65.9% 100.0%
on, HAFAEH)Z o7, Lol ShAel, & W, A& 5P, AEAL UA[AA, nssEAelE ol
A7)4o] 5 SERR(I7.0%E ZAH AFAHGE AT HRo] e F¥ 5 Belxow s ol
THAL AFAAS 28 FT(43%)013 e, ddyA g SALE vRojE  HAET vt el vt
B(Th)S vl3Aelg, DEol e, SHokr, NS 5 B4 488 5 9t Selo Astttn BerEch wEY
SIEFI65.9%) 2 7P BkTh Fete] A A= vl HAE, 71, 7RIS ARt du3a 5 shd &
&< 19.0%(Yim et al., 1982)9F Blag A] of 3.3u @2 WA HEs= Jo2 ARSI

Ao ZAELY SAFAAL He BA AL F
A2} 2] Q1914 7hiol Alshy] o] mekel §7o]
#go] Flofyk A AlZo] F71ecHKoh, 1998)3 B3l
shoch. ABAE A4 EAl0|RA Aereel U kol
F7RoR Q18] QWA Aol Sk § 2ARIAlel
SAkR AR Urebiich AT,

3. YE{AmBOFMA =

2 Aol ST YA Ao A E2 v&EAY
o], f7]4=%, 7HAIE}, FEAHAE, HAE F SEFTS
2 29I% )l om(Figure 4), Table 7> e A w oY 4=
o] et EA4S el Ao 8 v&E Aol = 12709 AL
A A mEo] 238k g 50~5000 A 7F Y-S5
ot HAES 1270 A F 87 AFolA Edstalen, &
FTUHAE, o715, 7AER: ZF 17] 23 ollA] ER1=3
t}. o] 59 AAE AAE 109 A4 BA = 1009
AA7F FEFEE St AT HEA O] P E AR

LA

Ambrosia artemisiaefolia L. Ambrosia trifida L.

Aster pilosus Willd.

PTG R AuEd, AxddA s v=&RA
oF Hjx[Zo] Ao A5stglon, of 7=} 7hA e}
= ARl FRoA BRRIESIT: AAES] A nl=at
Aole AGoA, HAES FE LF A olA TS
o, FobEe] AP AANEY iR R nlss el e A
oA, HAST FEUA=NAE2 FE, sH FrloA o
7 AT SdElAle v=aEAelE Aol
AEo, HAES s FHA e R Y[R 9l
Ak

A Aol FH A Sdste AL vl=H7A
o|Z FAHRITE o] A& - =2 obFHY 7I7F 2
A AsE MHe 4o EREY tE Hes 1t
g Ao zZN FH AEo] A5e Asidth(You,
2010). 3 vl Aol uheo] o3 FAR7E H]itE of
7= it RAshe S4e 7ML 3o, 539
A uid]l sRo] Wol Easke SAE 7ML

[e}

—

Figure 4. The photos of invasive alien plants in Gyeryong-si

Table 7. The characteristics of invasive alien plant communities

Speices Frequency Individuals Habitat
Ambrosia artemisiaefolia L. 66.7% 10~100 Stream, Facilities, Barren land
Ambrosia trifida L. 8.3% 10 Stream
Aster pilosus Willd. 100.0% 50~500 Stream, Facilities, Barren land, Road
Rumex acetocella L. 8.3% 100 Stream
Sicyos angulatus L. 8.3% 100 Stream
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517] el B FAE 855, o] Higoll &gt gkt
o2 245= AgFo] QltiSax and Brown, 2000). w2}A]
v B4R ahalzt 2ol WNE WABHS WA
strlolete wo4 A Higo|gh= ol smiAlE Eof =
%3 eHuEGL & % Ak
HREF9] A9 FE, 5P FolA HEES=T o] A=
2471 FH, 2471 5 sdlo] & B Xt ot
A B3 2L fRo] We Aol 4R T okt
5 ojrjol ALt B#AAS o] Holyk 4Eo|tk(Yang and
Kim, 2003; You ef al., 2009). 18] Z7}= Za|gza
A oA glo] A AR R} Azl A Galet A8
o|7] wiiZel =2 WAE Sl AAF Bagh A=olrh
EQF ZRAEES H = sPHelA FHLleHA S35t
BEAE fdste A=A 54 4 9248017 el
e 4B 7HT et oS Aukstol 1AM,
FA7} 23 WA e Aoz olEshe 5 1 wsi)
- Azt A7l Slck o]t A wetop A S-S At
agReto] A3Ystol 159 AEAS SN 2A
ol om S Aol Qon, AL oraare
0] 2] 7] g ol A|RRA| e A EHlEe] FHAE 45t
714 Q1 AejA o A& A AZ o] o] FojFof &
Ao Mzter,

ooy rlo

_-l>
riok

gxl=+

AgAlel 28T At s AFH R Z4517] Sl
EAISAR(UD), A2 4x(AUD), W ehe(DI), e
WEHE(ADI), ¥ FRATED] e A& A=
Table 83} gt LA E A EH, Al=ghdo] 71
=2 118%gen, I ggoer Fuhd 11.1%, JAH
10.4%, S5 6.5%= LG AFA AAE 16.8%=
ZAE S MFEA A = A0} nR7RA =
AlmQto] 7MY #& 5.3%E Uetglar 1 ohgo] At

W 3.0%, Tl 2.2%, 245 0.3%, AlEA AA= 16.8%
2 ZAISA g0} FUsHA £ A AlFAl AA 1G] EA
Aot NFEAIT A 7L FUE A2 A tiy] WA
7} 10] E]7] wjZolt}. o3t EAIF A= A=Y &
EE 7|R0RE BAS AEE Totd 4 e FRARE
dHA QITHKim et al., 2000). L2} =A|S}R]| = 3}
AETTE 7R 2L A 7o) Adid] Bl 17| ol
AdH o g A qHA o gt a7t v Fstrtal & 4= gl
o} webA] B dAtoAs A 7F HAS AdECl 7L
2 AARE NFEASAE Atk
WEhgS AlESHo| 7MY =2 36.4%E UEH AL 1
theo] AAMY, Fabd, 3950 ZH2F 182%E A Gl
™, AAl AA= 45.5%0 0}, 7Nk nehgS weke) ik
7R & AlEQFHO| 7HY =2 164%%oH, 11 thgo] At
W 5.3%, FobH 3.8%, 2% 0.9%E SIE et 7]&
AT E 5 o850 wetes AYHoR 4h&
A B EH, HFA] 9.1%(O0h et al., 2010), FARSS
Al 18.2%(Hong and Huh, 1994), tJALA] LU
18.2%(Kim et al., 2001), 747|252 36.4%(Shin, 2004)
TOoE UE AYHtb= AFAlY W=} =9kt 1Y
U giFiE dso] A Ak B A digt 2
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Table 8. The analysis of the environmental indices by administrative districts

Area Shindoan Eomsa Duma Geumam Gyeryong
Ul 11.8% 10.4% 11.1% 6.5% 16.8%
AUI 53% 3.0% 2.2% 0.3% 16.8%
DI 36.4% 18.2% 18.2% 18.2% 45.5%
ADI 16.4% 5.3% 3.8% 0.9% 45.5%
TEI 10.9% 4.2% 3.0% 0.6% 31.2%

UI=(No. of naturalized plant in unit area/No. of whole naturalized plant in Korea)x100%

AUI=UIxAt (At: area ratio of 't'area in whole area)

DI=(No. of invasive alien plant in unit area/No. of whole invasive alien plant in Korea)x100%

ADI=DIxAt (At: area ratio of 't'area in whole area)
TEI=(AUI+ADI)/2
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Appendix 1. The list of naturalized plant in Gyeryong-si

Scientific-Korean name | I m v Degree Origin Life form
Polygonaceae ©t]Z 1}
Rumex acetocella L. of|7)4>%3* v 3 EU H
Rumex cripus L. Ag]Ao]* \ \ v \ 5 EU H
Rumex nipponicus Fr. 42|73 o]* \ \ \ 2 A H
Rumex obtusifolius L. EA-g]Ao]** \ \ V 3 A H
Phytolaccaceae A}2]3-1}
Phytolacca americana L. 0|=+R}2] g v v v \ 3 NA Th
Caryophyllaceae A<X
Silene armeria L. L o|tfE* v 2 EU Th
Chenopodiaceae §o}3}
Chenopodium ficifloium Smith %8 O}E* \ \ v \ 5 EU Th
Amaranthaceae H|Z23}
Amaranthus lividus L. 7]|8]S* \ \ v 3 EU Th
Amaranthus retorflexus L. BH|5* \ y 2 TA Th
Cruciferae A#}3}at
Brassica juncea (L.) Czern. Zt* v v 5 A Th
Lepidium apetalum Willd. T}y ol* \ \V 3 EU Th
Lepidium virginicum L. FThEfo*** \ \ 5 NA Th
Rosaceae #u|z}
Potentilla supina L. 7| A&A|Z70]* v 3 EU Ch
Leguminosae &1}
Trifolium pratense L. H2E7| &+ v v v 3 EU Ch
Trifolium repens L. E7|&* v v v v 5 EU Ch
Geraniaceae F|<0|&3}
Geranium catolinianum L. 1|=-F|Ls0]%*%* \ 2 NA Th
Euphorbiaceae o=}
Eyphorbia supina Rafin. o} 7|3l oj* \ 5 NA Th
Cucurbitaceae vr3}
Sicyos angulatus L. 7}A|Ep#** \ 4 NA Th
Onagraceae Hl521}
Oenothera odorata Jacq. E9o| 2+ \ \ v \ 5 NA Th
Convolvulaceae ™23}
Cuscuta pentagona Engelm. T|=FA] A Af##* \ v 5 NA Th
Ipomea hederacea Jacq. T|=FUpZrZbkkk \ vV 3 TA Th
Ipomea purpurea Roth GLQpoTLit* \ \ 3 TA Th
Quamoclit coccinea Moench G988 x* \ \ 3 TA Th
Compositae =3}2}
Ambrosia artemisiaefolia L. T A| &** \ \ \ 5 NA Th
Ambrosia trifida L. T3 g x| E*** V 4 NA Th
Aster pilosus Willd. 1)=& E 2 o]*** \ \ v \ 4 NA Ch
Bidens frondosa L. 10|=-7}afA}g] % \ \ v \ 5 NA Th
Conyza bonariensis (L.) Cronquist A7z* v v v 2 SA Th
Conyza canadensis (L.) Cronquist &z* v v v v 5 NA Th
Conyza sumatrensis E. Walker S 2** v v 4 SA Th
Coreopsis lanceolata L. -5 H|=** \ v 2 NA H
Coreopsis tinctoria Nutt. 7| z* \ 2 NA Th
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Appendix 1. (Continued)
Scientific-Korean name I I il v Degree Origin Life form
Cosmos bipinnatus Cav. ILAIEA** v N v v 3 TA Th
Cosmos sulphureus Cav. =T AT A% \ 2 TA Th
Erechtites hieracifolia Raf. F-2A L&k * V \ v \ 3 NA Th
Erigeron annuus Pers. 7]|&z* v \ \ \ 5 NA Th
Galinsoga parviflora Cav. BZLO}R|u|*%* v 3 TA Th
Helianthus tuberosus L. STFX]* v \ 3 NA G
Rudbeckia bicolor Nutt. Q37 Ql=L** v 3 NA G
Solidago serotina Ait. 1|=tu] o F*** \ 2 NA H
Taraxacum officinale Weber A|oFdlEd|* v \ \ \ 5 EU H
Xanthium canadense Mill. & Ju}g]*** v 4 NA Th
Gramineae H 3}
Dactylis glomerata L. 22| A* v \ \ 5 EU, A Ch
Eragrostis curvula Nees “5572FA L3 *** v 3 SAF Ch
Festuca arundinacea Schreb. 7] o]g*** v \ \ 5 EU H
Panicum dichotomiflorum Michx. u|=7§71 &% 4 \ 5 NA Th
Vulpia myuros (L.)C.C Gmel. E&A]** v 2 EU Th

*: 1 time; **: 2 time; ***: 3 time

1: Shindoan; I: Eomsa; II: Duma; IV: Geumam

NA: North America; EU: Europe; TA: Tropical America; A: Asia; SA: South America; SAF: South Africa
M: megaphanerophytes; N: nanophanerophytes; Ch: chamaiphytes; H: hemicryptophytes; G: geophytes; Th: therophytes
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