T#44E3E(Korean J. Medicinal Crop Sci.) 16(4) : 218 — 224 (2008)

st7IgEfoll 2fet =L Xrd&qo| FA2A 24
MFET - OJFES « O[FIRk - WHRK - OJFEH - HEEDH - HBT|* - Ml - AT
wQUPORRATL, +7 ATl L A}

Phylogenetic Analysis of Artemisia spp. by Morphological Characteristics
of Reproductive Organs in Korea
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ABSTRACT : This study was conducted to obtain the basic data for using the Arfemisia genetic resources as a medicinal
crop. 24 taxa including Artemisia capillaris Thunb. were analyzed by principal component analysis of 25 characters and clus-
ter analysis for classification. In Principal components analysis of individuals of taxa using 25 morphological characters of
reproductive organ, the first, the second, the third and the fourth components contributed 44.73%, 16.86%, 8.88%, and
7.07% of the variations, respectively. The cumulative contribution from the first to the fourth principal components was
77.56%. In cluster analysis, taxa of Artemisia L. was seperated 3 group by 25 morphological characters of reproductive
organ, but it didn"t completely coincident with Kitamura classification.
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Table 1. Materials and Collection site of Artemisia L.
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No. Taxon Korean name

Collection site

Sect. Dracunculus

ART1 A. capillaris (ercet) AREZ: (2193)  CN”: Backripo, CN: Chullipo, SE”: Nanji, GG¥: Wolgot
AR2 A. capillaris (recurve) AP (2E3)  CN: Sinduri, BU': Igidae, CN: Anmyondo
AR3 A. japonica REIE= GW*": Doil-ri, GW: Daekwanryeong, CN: Backripo, NICS"
AR4 A. japonica var. hallaisanensis 32 J)7: Mt. Halla
AR5 A. japonica ssp. littoricola A8 2 GB?: Dokdo
AR6 A. japonica var. manshurica S IR BU: Igidae
Sect. Abrotanum
AR7 A. annua N2 SE: Nanji, NICS
ARS8 A. apiacea TWAFE & SE: Nanji
AR9 A. fukudo ERES GG: Wolgot
. CN: Chullipo, CN: Keunbatanggol, GW: Doil-ri, GW: Seonjaryeong, GN?":
ARTO A keiskeana Bl Mt. Geum\l/gvo,n, GN: Mt. Hwaﬁggm,ae / Feons
AR1T1 A. stelleriana 3 RUY: kamtchatca
AR12 A gmelini )7 7] BU: Mt. Backyang, GW: Doil-ri, NICS
AR13 Al sacrorum ssp. manshurica € xk& GW: Mt. Yonghwa, CN: Mallipo, GW: Mt. Myeongseon
AR14 A. feddei ) 2= GW: Doil-ri, SE: Nanji, GB: Jecheon, GG: Wolgot
AR15 A. lavanduleafolia pags GG: Hantan river
AR16 A. argyi 3}a|| 2= CN: Sinduri, GG: Wolgot, NICS
AR17 A. selengensis e GG: Hantan river, BU: Nakdong river, NICS
AR18 A. stolonifera Hloolojolex GW: Doil-ri, GW: Daekwanryeong, CN: Chullipo, CB": Jecheon
AR19 A. rubripes HE GW: Doil-ri, GG: Hantan river, SE: Nanji, GG: Mt. Simhak, CN: Sinduri
AR20 A sylvatica =% GW: Doil-ri, GW: Seonjaryeong
AR21 A. montana AR GB: Ulleunggun
. CN: Chullipo, CB: Eumseong, GG: Suwon, BU: Mt. Hwangryeong, GN:
AR22 A princeps & Mt. Jiri, GNp: Miryang ’ seene
AR23 A. sp. 7y 3pokes GG: Ganghwado
Sect. Absinthium
AR24 A. nakai o) 71u] 2% GG: Wolgot
AR25 A sieversiana Ar3l SE: Naniji

YCB: Chungcheongbuk-do, ?CN: Chungcheongnam-do, *GB: Gyeongsangbuk-do, *GG: Gyeonggi-do, *’GN: Gyeongsangnam-do, “GW:

Gangwon-do, ”)J: Jeju-do, ®RU: Russia, ”SE: Seoul, "”BU: Busan, ""NICS: National Institute Crop Science
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Table 2. Morphological characters used in analysis of Artemisia L.

. FL: Flower length

. FW: Flower width

. FL/W: FL/FW rate

. IAN: Involucral arrange number

. OBL: Outer bract length

. OBW: Outer bract width

. OL/W: OBL/OBW rate

. IBL: Inner bract length

. IBW: Inner bract width

. IL/W: IBL/IBW rate

. CLR: Corolla length of ray floret
. SLR: Style length of ray floret

. OLR: Ovary length of ray floret

. CLD: Corolla length of disk floret
. OLD: Ovary length of disk floret
. SLD: Style length of disk floret

. ACL: Anther cap length

. AL: Appendage length of stamen
. RFN: Ray floret number

. DFN: Disk floret number

. IH: Involucel hair: absent(0); present(5)

O N O Uk W N =

NN NN 2 A4 O 4O a4 o
W N =0 VW NOUu & wih = 0O

. RH: Receptacle hair: absent(0); present(5)

NN
[SLINN

. CC: Corolla color of disk floret: yellow-silver(1); yellow(3); yellow-green(5); dark purple(7)

. OR: Ovary rudiment of disk floret: absent(0): present(5)
. LF: Life form: annual(1), biennial(3), herbaceous perennial(5), woody perennial(7), subshrub(9)
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Table 3. Correlation coefficients of among morphological characters of flower in Artemisia L.

Character FL

FW *k
FLUW ns —** —
IAN ns ns ns —

OBL ¥k k% ng ons -
OBW ** ** g pns ¥+
O/W ns ns ns ns * ns —

IBL ¥ ¥ ng onps F* O pg —

|BW k% k% _ k% ns * ok *k ns * ok _

IL/W ns ns * ns ns ns ns * ns -

SLR k% * %k ns % * %k k% ns * % * %k * * %
CLD k% k% ns _ % * ok *k ns * ok * %k * k%
SLD ¥ ns ons ns KKK g Kk pg ko kE
ACL ¥ ns ns ns * ns ns ** ns *
AL ¥ ns ns ns * ns ns  ** ns X *
RFN ns ** —* nps * nps * ns ns ns ns
DFN ns * —** ns nps ns ns ns ** ns ns
IH ¥ npg ¥k % ng ps KX g K kX
CC NS NS NS NS NS NS NS NS NS NS ns
RH ns NS NS NS NS NS NS NS NS NS ns
OR -* ns ns ** —* ns ns —* ns ns —**
LF ns NS NS NS NS NS NS NS NS NS ns

FW FLUW IAN OBL OBWOLW IBL IBW ILW CLR SLR OLR CLD OLD SLD ACL AL RFN DFN [H CC RH OR

k%

kk Kk _
* % EE k%

k% k% *k *k

* pns ** nps o —
NS NS nNns nNns NS ns ns —

ns ns ns ns ns ns ns ** o —
k% * *k *k * k% * ns ns
NS NS NS NS NS NS NS NS nNs
NS NS NS NS NS NS NS NS NS NS ns —

—** * ng —** ns ns ns ns ns -* ns ns -

nNs NS NS NS NS NS NS NS NS NS NS NS nNs

ns, *, ** Differneces nonsignificant or significant at P < 0.05 or 0.01, respectively.

CLR, SLR, CLD, OLD$} %9 Ao AaAaA7) glom,
AN F-o] AJadAE BT, Tk A2 BAE 7t
A APLES (ORy= AN Ho] HRAAE Hele 34
CLR, SLR, OLD ¥} %8| Fof JAAAE Yepfigl oLy,
TR sAEHA (CO), SHER (RH), ALE (LF) oH
3 FAFE FAAAS YERHA 23Ut

2. FEREM

S £ 950 4T FEE IRIHY FAE
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o

IAN, OR®] @do] 7xe] o] 4aaAE epieln.

3. sPIeladzol olst 2EEA

U 858 AVEE (A capillarisys 83 205 10}
5 HFTOZ F UEFIOINY (Table 1). 7} 7<) 3}
715 slFe A stee] o, Fdste] el s A
Sect. Dracunculus, Sect. Abrotanum, Sect. Absinthium A
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Table 4. Principal components for analysis of morphological
characters in Artemisia L.

Principal component

Character

PC1 PC2 PC3 PC4
FL 0.943"  -0.054 -0.165 0.068
FW 0.759" -0.602" 0.014 0.092
FL/W 0.018 0.865™  —0.020 -0.083

IAN -0.452°  -0.243 0.125 0.639™
OBL 0.923"  -0.150 0.0196 0.004
OBW 0.798" -0.227 0.415" 0.090
ouw 0.376 0.031 0.750" -0.228
IBL 0.980™  —0.045 -0.057 0.106
IBW 0.656™ -0.617" -0.256 0.221
IL/w 0.495"  -0.723" 0.290 —0.106
CLR 0.920™ 0.012 -0.143 —0.048
SLR 0.923™ 0.132 —0.060 —0.022
OLR 0.895"  -0.047 -0.223 0.062
CLD 0.937™ 0.208 -0.027 0.159
OLD 0.897" -0.068 -0.107 -0.293
SLD 0.750™ 0.280 —-0.090 0.212
ACL 0.575™ 0.454 0.278 0.376
AL 0.544™ 0.402* 0.405 0.511
RFN 0.350 -0.426" 0.697"  -0.081
DFN 0.295 -0.738" 0.496™ -0.089
IH 0.570™ 0.607™ 0.054 —0.244
CC 0.042 0.374 0.310 0.261
RH 0.087 -0.391" 0.146 0.260

OR -0.576" 0.066 —0.065 0.642™
LF 0.067 0.399° -0.311 0.150
Eigenvalue 11.184 4.217 2.222 1.769
Contribution (%) 44.734 16.868 8.888 7.077
Cumulative (%) 44.734 61.603 70.491 77.567

, " significant at p < 0.05 or 0.01, respectively.

Dracunculus, Abrotanum’d2 3}Ere] €o| gl= A2A F%
ste] Aol o8l 2t F A= FEEAC. DracunculusE-S
FYske] Apgo] EHslE ERTEEA AREES 23 5
0| &390 ™, dbrotanumE-L Y3 A4S HeE NE
&S RS 1738wl Sl ATt ¢, PP AR A%
R84 Az FFAE (Rescaled Distance Cluster
Combine)} 6014 2F o FEgHd Z& shte] o8 &7/
g Ax ZA R o] FAPEHAT (Fig 1). A= A
e AAWNE:, AP, A EAPE 5o A E5ls)
AL, 2o A7 bgE ol wjEl AriAes e FEERt
TAE HAE ERH)S IR, Kitamura (1940)°]
Drancunculus®] 45 AAQsk= A4S BAY (Fig. 1), T3t
AFEEe] XEYI AYYS Az o) B2 FHA o]
£ Hol|al oy, sy oJgk EAE R FAAAT Hf
T VA vERTh mebs ARESe] 25 YIS 4
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Table 5. Mean values of each group for cluster analysis based on
morphological characters of reproductive organ in

Artemisia L.
Group Mean
Character I I I
FL 2.20 3.00 3.23
FW 1.62 2.37 1.90
FL/W 1.36 1.28 1.76
IAN 3.50 3.00 2.93
OBL 3.50 1.42 1.95
OBW 0.66 0.94 0.94
oL/WwW 1.59 1.53 2.15
IBL 1.84 2.48 2.76
IBW 1.05 1.47 1.12
IL/W 1.78 1.73 2.53
IH 0.00 2.50 4.50
CLR 0.74 1.15 1.27
SLR 0.70 1.03 1.35
OLR 0.48 0.68 0.71
CC 5.33 4.00 5.40
CLD 1.43 1.48 2.02
OLD 0.03 0.63 0.64
SLD 0.90 0.87 1.27
ACL 0.67 0.66 0.81
AL 0.27 0.22 0.31
OR 5.00 0.00 0.00
RFN 5.67 717 7.73
DFN 5.39 10.83 8.73
LF 5.67 9.00 5.00

S84l mhe "ol o3 Zlow MZbET (/| 5, 2003).

A2 T9A7], DAk 28 Rol &ef o, A3
Feler, A8, =4, 255, &, HES, Wadeds, 34,
Asleks, W& 5 10ERFe] shte] Zio® JAwolxl
A2, 37-& Abrotanumdol dFele H2A FHE &5 2
T 7P B Rl gttt 2eiu & AFATelAN
31719 FFENC 2= Abrotanumddl] Gl RS
shte] 2R o® FREAE FUTh A2t ofEe] |
2 5o, A3 ko] Aol 5o AEyA o) ot
=3 59 2RI e] olFolx Aew FAHEG
(Table 5). A|3wtol] S8l AstepRd steo] "ol glon, +
wstel TS BT Q49 719 SAHSR Abrotanum
o sigslAth. ey QA (2007)2] Hareja ZFsfeko
& (4. princepsP|X 7198 108 AT O, ZsieReo]
7He £ "2l CLR, SLR, OLR, CC, CLD, SLD %
o] EAL &3 g o2 BFE UF Z A0lE BA
(Table 6). F=9F TRTA A} Jspekid HHrh= Jafast
frejidol Eot Fefgre] AT AY e R 8y
= FoE FYHEH
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Fig. 1. Dendrogram of Artemisia L. classified by cluster analysis with morphological characters.
Table 6. Reproductive organ properties of 3 species in Artemisia L.
Character ) FW IBL IBW CLR SLR OLR cC CLD SLD
Taxa
AR16 3.07b* 1.53b 2.37b 0.83b 0.88b 1.23b 0.64b 3.00b 1.67b 1.20b
AR22 3.47ab 2.17a 3.00a 1.10ab 1.67a 1.80a 1.01a 7.00a 2.17a 1.53a
AR23 4.03a 2.20a 2.93a 1.20a 1.06b 0.96¢ 0.51c 3.00b 1.80b 0.76¢
*: Same letters indicate no significant difference at 5% level of DMRT.
7H\:w:/v~ 7H/\}'ZE-]%, ;\],3-;1},1- oHﬂH]M E_H]%’ g}%pﬂ%’ t:f_é.’;_ = 7_]—7_]—/] ZEZ © Zé] z] o g}ﬂ %é': LH ] E._,,}_ dF/HX—l =
5 7RREE S, Toe ), 4B, A0k £ 5 3 WY % oyl QPEUG (Fig 1) FF F2 8o
7l?ﬂEH ddol| o3t FAAAR E o oj= %oﬂ; &8 &8 ol (F, 198D)HEIL AE AMEE: (Bl 4 capillarisyS
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