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The Ecological Characteristics of a Korean Endemic Plant, Vicia chosenensis Habitat"
Yun Mi Parkz*, Mahn-Jo Kimz, Suk-In Hwang2
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apRot SR 2L Qleon], BE =
n] AAE =Z4F R FEHer fAhEo] 7MY Wol EEEA(21%), WHYU&(13~18%) T 7|5
(10~11%)7F o2 &2 Heag Uehfisleh AA 8] B9F S4& 4% 23, =9F 22 20. 4~21.9%, o=
2 8.6~14.9%, AALTHFL 0.3~0.5%, FAJAR> 12.7~16.9 parts per million, %Fo]L- X|Er-&aFL2 22.5~28.5¢cmol,
o', A3 M o 53553 etk dhiel e ol ol Soles 9l st ggenl, A4
WA v A" ARG o] F7 Awrh A3 iAo o] SRS ol stk whebA] gAY
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rlo J3‘~ (e
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ABSTRACT

This study was carried out to identify environmental factor to influence fruiting of Vicia chosenensis
populations distributed in Hongcheon-gun region, Korea. The populations was dominated by Quercus
mongolica in the tree layer, and Lindera obtusiloba and Lespedeza maximowiczii in the shrub layer. Syneilesis
palmata(21%) was abundant around reproductive state points and vegetative state points, and Artemisia
stolonifera(13~18%) and Spodiopogon sibiricus(10~11%) show second high frequency in the both points. It
was found that the soil moisture content in the Vicia chosenensis population was 20.4 ~21.9%; 8.6~14.9% for
organic matter; 0.3~0.5% for the total N;12.7~16.9 ppm for available phosphorus; 22.5~28.5 cmolckg™ for
CEC; 5.3~5.5 for soil pH, respectively. The microhabitat of individuals was restricted to areas high in understory
light. Especially, reproductive individuals were more likely to be located than vegetative individuals in canopy
gaps. Therefore, our results suggest that a proper forest management maintaining canopy gaps is needed for

keeping natural Vicia chosenensis population.

KEY WORDS: LIGHT, FRUITING, CANOPY GAP

1 F4 2011 49 299, A(0AF 201149 6 154, 22k 2011 8 23¢), AAEH 20119 8¢ 24¢
Received 29 April 2011; Revised(1st: 15 June 2011, 2nd: 23 August 2011); Accepted 24 August 2011

2 FPAH ek AR S AR ELx YA+ Division of Special-purpose Trees, Korea Forest Research Institute, Suwon
(441-350), Korea(pym5250@forest.go.kr)

* WAIA A} Corresponding author(pym5250@forest.go.kr)



w42 Aesrs 5 491

ME

2| 7]} 9 17kl Ofgt A g jol Sfsf A4 A]
7F 22 Eo] AEFo] gt weh AEThtde] 543
Ho]x 1L QJth(Falk and Olwell, 1992; Barnes, 1993). ©]oj
ti-g-5tod, AlAl of2] vtoll A= 1970\t o]$-of 2} 9]
57 9 AP AFY] F5(red data book)S HIESHIL Q)
THLucas and Synge, 1981). S-gjuztol A% =829
A 54 T YA, 2 E HA TR TR A
e AT 7|54 m 55 Y] BELN7IE 1442
FS WESIQIcH(Rare Plants Data Book in Korea,
2009). E3F 3L(Ahn, 2003), 3]oj8](Roh and Mun,
2004), u]XAUEF(You et al, 2004), -4 A] Z(Ahan and Lee,
2007) 5 EF 3| HAES] 2GR of et A7 2000
o) s olzolet AAATF WAA LR AfehAl 1
S 300015 9] T SAbaze] AAA] thet A 2
ol AR A giskeh 317 SAAES BEel wske
502 213 54 02414 (microhabitat o7t
A Aol Qonl, BA) AT 242 9ig Bol
ZAEA] oo AlZkRE HE 91710l Al Sl Fol Wrh
(Ahn, 2003, Roh and Mun, 2004). w2} #Az| A Als}aL
AU 39 EARE AR Y A 2 AAEE R E

A

mE

olo ro
QL ok

L.

= O =

aff ZHAto] SAIE 4= Sl A Y A S Fe At
7t B,

eyt "R Holag ol ofsf s34l 2ol FAUM
o] Hz}s}r] wizol, 574 Foll et 24 o] Hejghde
H3}7]7F 4] &th(Maschinski et al, 1997; Lehtila et al.,
2006). 53] o] 27|THA 9] JHefA o] ZH =77}
A S0l AelA el ol wREol e
Soloi ue| oo] Balglo] Wastuz, 1o uE o1%
o] 2 BAS B ol B A7} o] W)
CHHalpern and Spies, 1995; Jules et al., 2008). A&&E0
AAR Q& 5ol FAEH AH LR 513 FHE=
20| ¢Fo] Z7HA =L, o] sheoll AAlshe thdAy =
259 A YA H3E 2HstA Hot 55
0 oF5 2ol 79, Ho| TR f49484] &5
< FE sto] FAE Wol| YAeH "ok A+ At
Wrh(Kudoh et al, 1999; Lezberg et al., 2001; Jacouemyn
et al., 2005; Vandepitte, ef al., 2009). Wt 4+ S0 =
o 0] W2 QU Solot el S o3 Al 2
AAES §AN7I LY 203 2aekn & 4 gom, A
A7 A3 ZO1ET i BB A1) AYHES
At BHEA] TRfslo # Afgolch Fjol i 45
Ao ATt S EAN0) F hoby RS} mEARe)
AR Hat st AaAE vt 90 K(Hong ef dl.

2001; Cho et al, 2009), E4 ttdA 2EO] £E9 o
o olda Qe WA it Qs
st

224 (Vicia chosenensis)= -y} &
St Ll B&o] Solt ol 2RABE 42 4o
45t S B A 2ol 5k 54 /AT 9
o A FUE, B, T Al dF Rastes 2oR
dHA oy, F2 I A T BA gon SAbRY
U= FH0) Hlo] Wol ol = Jof B R Fist=
Aog AdHA Qth(Paik ef al., 1996; Park et al., 1997,
Park ef al., 1998; Oh et al, 2008). =2 2] o] Aj2
U=2 7H)7F o, S3out QA 5 7 i Ao
Ae Aeuss 52w LgAB)= of&skar glou, A
A 7F AlgtEle] dar A 7F Aol e o] §EA] ¢har 9l
o} 2ol obA HA AbAfel High olm|A] A2 nEA
Aol Hiet =27t S7FetEA ARS8k AR THA
v W Ao] 27| Hojufal Qlok Al AZFAul = Abx] ol A]
o|FojA B Ut AJdA et D] B, AlH] o] &
7FestAY olg o] Slem = et A =89 A
dztsto] AAT} Q1919 2345 Fstolof g} kv
= T 4RO gk A|of AP, gefol| i A-5=rt
W HololA 7bAul ARfE= o= fetd], 53] AR
ATEA ) Al QI9IA QL AJHZ} of 9 ER ThE A€
TAE Bl AAE Fathe SHAERERE S8V uf
[e)
o

1. ZAX| T

B A zg]do Bl 37° 527 53.3"-54.8", =7
128° 04" 30.5"~34.2"0] ©|x|3}0, AL o & 7l T
At T A2l YISkl itk Figure 1). 3 A9 9]
At 308 712] 714 F=(Korea Mereorological Administration,
1971~2000)0f ©J3}H AHHF7| 10.1T, 7|2 17.
5C, HAA7|L 440, AT 12913 mmOE FAME
Atk =AY A A= B 765~795 me| Al HER
ofel A AFHIE B4 AFHC] AR A} 27-32°4 =2 7}
T2 3of| $JA|etH, AFole AUt S-Hsks 7k
2UR7E EEA A2kl QlItk(Table 1).
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. g AU U Fotsich PUEY BARE RgUDL ¢
/"»f"“\\ = SE5E A Ao A 423 W= Spherical densiometer(Lemmon,
3 ’/"} 1956)5 o] &3}o] =74 ]‘93\_]_, EOF4H 2 Moisture probe
AN S K - meter(MPM 160, ICT international) & -2}zF7 o] ®a]7}
AT | e lA B A 2 233 Sske e
Vvicia chosenensjs Habitat “ ,\\' _I‘é‘l_]:H_Q_ x5 I’—J—EZH(DO 9721 Delta OHM)%— O].Q_‘()‘}-O:]
T 9 2 7B 714 9o SRR W 0% 1A0IA 24] AR]
< \ WL o a2 38wk S
5 &7 RIS NG N/ EY 2N
Figure 1. Map of investigated area in Duchon-myeon, 1=
Hongcheon-gun, Gangwon-do, Korea T ARG B 54 T"i‘_ b7 i3 7k =AM
Ay 3dpEo g AOZ,% Ao '“59‘§—[—Ei 10 em W<
_ ) Z—.%O X Eoto b 3 _E_ olesled .5/\—1_3_
HISAR, B e E"“lﬂ% SHTE 159 HER 4
o) ek AUgRol o A4 o) gay O O meerE ST STURBRAA, S8 W e T
& TR Sl BB aae FABA aag wags] A% AT SEA §7182 60000 6XF Fek H
o A1l 58 o) Slsich GRS el 7, et B Aol2 SAaT. BALE Micr
10 m x 10 m =27|2] 4] 79] Wa7E X3} 5a 1y Kjeldahl®{(Konen et al., 2002), G A+ Lancaster™
Qo0 Aol 8 Aok ol AN A B (Kuo, 1996, ol ATEE ammonium o), 2
| . B UER, 24, hidael e AAEYFENL ol
I(reproductive point, vegetative point), 121 =27 ’ =5 e ¢° =
7} 9l A AS 7H 2442 H(random point)©.2 AAFHY 5to] =43} th(Sumner and Miller, 1996)
o} ZF AR W =47 B3 2™ (reproductive
point, vegetative p01nt)0ﬂ/\1 AA 95 4 AAS =43} 4, Xtg 2
5, 42d pszA ) B2 A% Able 28, BE, _
2¥71x)0] AT2 245190} 2| 4 % FTANAL = A LH FET W T 2 2ARR T,
s ZAstgon, oATL 7 2 AR A A {14 Flok ol sS4 =4 ﬂﬁ\—(ﬂ% Wi, 2279 7))
o] & F0E L AMHIE ZHoR ALEEY 1:} 21.0] 7 9} BAIEZ QAN4TUE, EOFSE ek 9 Eoky EA
C LA} BEE AES BH0R WAE 150emolu)  ©) BAH2E RO Aol ol A% SIS 120K 22
of Y HrojZ Hysle nE 2H £9 =4 3} T s TIRH(SPSS inc., 2004)S o]-&5}o] thHEF EA(ANOVA)S
2A43s}0], ZF 28 AE AA| 7Hxﬂz[:94 Z3og Uk 3] Turkey testE ©o]-83to] A3}
Table 1. Site descriptions of four Vicia chosenensis populations in the investigated area
Site Site 1 Site 2 Site 3 Site 4
37° 527 54.8" 37° 527 53.7" 37° 527 53.3" 37° 527 534"
128° 04" 30.5" 128° 04" 32.1" 128° 04" 31.6" 128° 04" 34.2"
765 788 788 795
SW255 SW190 SW225 NW275
29.3 27.0 31.5 27.0
250 300 760 600
28.69+3.96 26.17+5.09 25.77+£3.23
Pinus desiflora Pinus desiflora Pinus desiflora
(40.0), 21.1), (15.4),
Quercus mongolica Quercus mongolica Quercus mongolica
(78.9) (84.6)
47.03 32.83

18.68+7.21

GPS
Elevation (m)
(60.0)
17.17

Aspect (°)
Slope (°)
Stand density (#/ha)
Mean DBH (cm)
Pinus desiflora
Relative frequency (11.1),
Quercus mongolica
(88.9)
14.21

(%)
Basal area (m’/ha)
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1 RME AN Y RIS A

SR AL Q1 Ao o
A ARRS] AAE HRY e Ao B gke
20.4~21.9%0°]H, Y& 54 Ao «7H7] AHYS &
MR sl AlAE] Ht 7
_LLE'O] hat 250~7607] A E'?_ ==

S 304y oAt HA & 75,1 34.0cm(£2.77)9] A1z
1»}—r—(Quercus mongollca)7} =0 AGHIEZRS HT
(78.1%), B+ TA7A 243(= 3.96cm)-4 A2YUT(Pinus
densiflora)7} 21.9%=2 ZEA 2}A|8}aL I ch(Table 1).
TESE AAUT48%), 25K (40%), =L A
F(12%)=o 2 Aile e Yeigly, 2idfe 24
of Amglol FFAHor LgdH FH LAUE
(Syneilesis palmata)©] AA o2 71&F WF11(21.0%), H
291 Q)& (Artemisia stolonifera)(12.6~18%)1} 27|15
(Spodiopogon sibiricus)(10.1~11.0%)7} t}2 0 & =2 A}
= e YERH It Table 2). 53] AAH 7HA4 =9
(reproductive point)o| A= E-&(Prunella vulgaris)©] $-A|
519 01(14.3%), 1] AA% 7|A| = (vegetative point)o]
A= YU UL (Artemisia stolonifera)®] =& HlEZ
UEFRTH(18%). 3t S84 o= YELA| b= 220 s
= o] ZAAE A FH(vegetative point)o| A Huld B
(Smilax china), 27X 4B(Lysimachia clethroides), 5
(Atractylodes ovata), DUY-=(Smilax riparia var. ussuriensis),
¥R ZE(Potentilla fragarioides)©| H3E5} a1, AAE A
ZFH(reproductive point)ol| 4 HS(Dryopteris crassirhizoma),
ul(Dioscorea batatus), G=d|(Polygonatum humile), =8}

S=(Celastrus orbiculatus), X (Ostericum grosseserratum)
b BEST YA e BE e B A
B U AR ARE e gasHos 4FH 28
Aok QIeLon], BARA B AT Ho|L Pk U Tk A4

lo] At Zog ZEA Uehs Ao g Hol AR B

O

o

H R
okz7 W = Tte] Aslo] HL L& AFEE o 5
A A TetA 9] gL #E= 10m x 10 m

F Bt 304042 8% Wk Egro, AUT AR
of o] AU A Hlah vl EFEo] gtk

2, EY 24H
LA AR 9 BEFS B A ] e HE
Oﬂ/\i pH 7]5 ‘61—?# A Ax 9Fo o o]% i]%]—%—%k

(CEC: cation exchange capacity), Z|$H4 9Fo]-& KK,
Na', Ca™', Mg™) 5ol q BAH R §23 2o]F Kol
orokt} (P<0.01). pHi: S 54(20.15)9] SFAMS B glo
o, 97)% e Ha 11.7(£2.4N)%E Sevet 70%
A EQFO] AZ9] Hi 87)E Tkl 49%HT) =& 71
Btk E3t A A= I 0.4(20.10)%, CECE= 26.1
(#2.71) cmolkg' o2, FUEY Exst= Eoko] H
ZHAA 20 0.21%, CEC: 13.4 cmol.kg ) Hrh =2 7HS Ut
Effol W@ ohiio] B3 Aol wATIL APel
3 Q= Ao g wokEtiJeong et al., 2002). X|3HA] 9Fo]
& Gl K'a} Ca™ e A% Hghict 2 g Na'
I Mg™' & e 72 HthK:0.26, Ca’":3.88, Na":0.29,
Mg2+:1.16)(Jeong et al., 2002). Jeong et al. (2002)> 1984
GRE 1990d7H4] H=2] 91571 Al EgFol| tiste] o]}
Sy BAS A=, Ao ol BS ASE

71202 o u dutHgow AFYMEg|A Ca¥> Mg’ >

Table 2. Relative frequency of the common herb species for reproductive points and vegetative points.

Relative frequency (%)

Species

Reproductive point state

Vegetative point state

Syneilesis palmata
Prunella vulgaris
Artemisia stolonifera
Spodiopogon sibiricus
Rubus crataegifolius
Asarum sieboldii
Isodon excisus
Galium pogonanthum
Disporum smilacinum
Others

21.0 21.0
14.3 3.0
12.6 18.0
10.1 11.0
8.4 8.0
7.6 10.0
5.0 6.0
4.2 2.0
3.4 9.0
13.4 12.0

Total 100.0

100.0
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Table 3. Soil Characteristics of four Vicia chosenensis populations in Hong Cheon region, Korea.

Site Site 1 Site 2 Site 3 Site 4
Soil texture Sandy loam Sandy loam Sandy loam Sandy loam
pH(1:5, H.0) 5.51+0.02 5.41+0.10 5.52+0.20 5.25+0.02
Organic matter (%) 14.88+0.42 12.11+1.16 11.34+1.61 8.58+0.44
Total N (%) 0.51+0.03 0.42+0.05 0.41£0.07 0.28+0.04
Available P,Os(mg/kg) 16.89+0.77 12.66+0.59 16.72+1.95 14.38+0.59
CEC(cmolckg™) 26.81+2.45 28.51+0.57 26.744+0.95 22.45+1.45
K (cmolkg™) 0.76+0.07 0.90+0.06 0.77+0.16 0.62+0.10
Na'(cmolckg™) 0.11+0.01 0.11£0.02 0.12+0.01 0.14+0.02
Ca”*(cmolckg™) 5.60+0.54 4.96+0.94 4.70+0.90 2.67+0.55
Mg”*(cmolkg™) 1.04+0.13 0.86+0.15 0.97+0.09 0.55+0.07
K> Na'c0 & ghaetchal shglon], & AFAE ojet A 9] 98 At 3.2%15)E FAo] 57 =
|53 AIE HojFu glow, 53] K'¥} Ca’'o] & ERETEY 2 HLT7%E198)S HAon, Fes
S YeE Qlti(Table 3). S 7F QA8 A Aol A] 262.2~292.1 y mol/m’sE w2
ZFH7E AASHA b AEY FAHCRE o4 A
3. =2z 24 0jxE 29 & e BYTHP<0.01)Table 4). 3 ZAE ezt
A0 A & B S 63-10.102 FHT L 2AXY
w7 AL s AA F910 wE, B, 2 o] 2 ZolS HolA] Yithdata not shown).

ko] B Al 7H7F 155~185(+85.39) cm, 73~65
(+38.36) cm, 86~89(£34.76) cm= LFEFFTHTable 4). w]
23S 3t AAE S A 2eR A e
w(Svenning, 1999; Maliakal-Witt et al., 2005), F$]of &
Aot 2EES A 9 Wol thef A2 BATEeRA A
2o BARH 271S WS % A HckMayberry
and Elle, 2010). whebx] 2 Aol wmaale] 2 2Ab]
HollAl i, g, 227149 A7t f-o4 A Aol&
Ho|z| grof, kg o] A ol F FFE vIAA &

< AoR dohdnh o] | =7 YA A

=T AT SR R S A 2ARR R,
A, P, 22T O] ARt FAEE aa
(UL, B, )7 SARCRE {Fol Aolg B
OlAE HHE B4e 9l Yok Ao Table 59 ¢
o A, FE 7ol e e 9 AEot wE7A Y A
2lof A OS2 f{FoF AolE HFTHP<0.0001,
Table 5). ol w7H72 A% A5 A7 A&7t 2=,
2t T HE e S Aol Aol K ler
e, 2 PP EE wmf A = Aol = Qs =7
ZA7F AR 2ARAF A BE7HA 9] Bt AR oA e

Table 4. The characteristics for the effect of point state(reproductive individuals, vegetative individuals and random

points).
Reproductive point state ~ Vegetative point state Random point
No. of point state 55 55 45
Soil moisture(%) 20.42+4.62° 21.85+4.70° 22.55+5.30°
Canopy openness(%) 3.16+1.51° 1.67+1.98° 1.71+1.49°
Light intensity(umol/m?/s) 292.14+389.75 262.23+521.35" 99.48+198.82°
Diameter at breast height of nearest tree(cm) 25.20+6.20° 24.69+6.72" 22.12+6.26"

Distance of nearest tree(cm)
Distance of nearest shrub(cm)

185.44+92.05°
72.64+40.08°

155.34+77.73°
64.56+36.85"

Distance of nearest herb(cm) 89.07+39.08" 86.11+£30.19"
Distance of nearest coarse woody debris(cm) 31.48+28.17° 39.12+33.94°
No. of shoots 1.11+0.37° 1.24+0.58"

* Values followed by different letters within a column indicate significant differences (P<0.01) between substrates for that

parameter using ANOVA analysis
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Table 5. Analysis of variance results for the effect of point state (reproductive individuals, vegetative individuals,
and random points) and site and their interactions on four Vicia venosissima populations(P <0.0001).

Point state Site Point state*site
MS F P MS F P MS F P
Canopy openness 41.69 13.54 0.000 23.80 12.12 0.000 2.08 0.959 0.455
Light intensity 2.94 10.63 0.000 0.18 0.64 0.595 1.15 5.278 0.000
Soil moisture 0.02 2.07 0.129 0.03 2.58 0.063 0.01 0.799 0.573
Nearest tree 0.07 1.34 0.269
Nearest shrub 0.44 7.11 0.000
Nearest herb 0.07 1.89 0.141

MS: Mean square F: F-value

ZpolE HQl Ao HoHth 4, RAXHEE = =T
277} IARE Y] o] di Aol ol WY
FollA & ZpolE Hlow, olF &l o S| =} F
o] g dF o A 9 A4 fFo] & FIZ vjFl Aer
AR EITHP< 0.0001, Table 5). 2 A4 Yo &A)at=
ZBRO MY HOFH a3 a4 Fof SR B
ZEFEY 84 Sl & Y VA= Aer B
%) 31 QJth(Maschinski et al., 1997; Lindh, 2005). E3 H
2oz Qlg 45 4ol ofs) Z71a wel o] w2 i
A z2ol A ofg A 2ol Bol A4
Qlth(Pages and Michalet, 2006; Kanno and Seiwa, 2004).
Uvularia perfoliata®] 739+ o] &9 7ol A= 7i
Al WollA 2ol ul= 7§47 A e=dl, =50l B4
Hof| w2} 7j3} 5o] EsiA dojuh=s 5 FAHA &
Zo] &7}l thKudoh et al, 1999). 3+ wglu}o]
Trillium kamschaticum®] 7= A% n&of 93 40|
ZHE Ao A= fFARAl BRE= 7|l thgt vto]
QufA FHjES Folal, FARA o IR EE 7] ¥H(AISt
Do BEFe 5 FAABAY Hles ol AR K
1% cHRouthier and Lapointe, 2002). wfeha & oL 2
T 84 SEo] &is] dojubr] ffsiAe e ol
Swallof glth= A7 B2 Aol fitehs AoR wd
Er}

Frho) YulLES: e AEEL 934 thize
A FAIOA] Ak, 2L lH o] o]
Sl 3o RS 0|21 9o m(Park er al, 1999), AX]7]
HE, AjehE, A 5 sHd TRy Qo]
2L o] 21 AAYE}EIL QtH(Cho et al., 2009). =4
o FS4H= 7178 2A Ak Ao wkgA|o] =
AYsH=], A= TR0l Yt Wf Fego] FEg 3ol &
st Fof digh H-§E=rt YW Holr}

2 =20 =3 M= TS FAHCE FA A
= et PR AR E ] 7] st AA|H A o] oF

=

Thao]l S AER Ads] Yo Walo] AL Qo] HA)
A B R e] QAR S Hejszeld. 5
9 A £7H7] A B ASED BRSO AR
G279 AEA0] FokA WA FAAA] Furs) o)
oA ARZo] FA F7heo} & Ao Boluh, AR A%
of mEZT} 350 BEZ| YO R S| LW ET}
Z7eheA BEE of W o) Ul Yeko) B
o ZANo] HA| gk WA ol HESIYTE weba] &
elibet BabAEel b zTle] A AT §HE
eI uel Eeehs YakS usly] Sstel 4EE
o ARE AU AASEL 3-4dnie 7o BES
2 AeEoRA wgTIe] FHAAS FA7]E Aol
ulebat Ao A,

= =
IEEe
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