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Classification of Artemisia spp. Collections Based on Morphological Characters and
RAPD Analysis

Sang Kyu Park*, Bong Hwan Chung*, Hong Sig Kim*, and Yong Gu Cho*'
*Department of Crop Science, Chungbuk National University, Chongju 361-763, Korea

ABSTRACT : This study was conducted to classify 80 Artemisia spp. collections based on morphological characters and
RAPD analysis to get the basic information of Arfemisia spp. collections as medicinal plants. The eighty Artemisia spp. collec-
tions were classified into S groups with the maximum distance 0.82 between clusters based on the complete linkage cluster
analysis with morphological traits. Out of 80 operon primer, 10 primers showing polymorphic bands were selected for
RAPD analysis. Among the 98 bands amplified with the primers, 68 (69%) bands showed polymorphism. The number of
amplified bands ranged from 8 to 10 with an average number of 9.8 bands. Artemisia spp. collections classified into 6 groups
with the similarity value of 0.63 in dendrogram derived from the cluster analysis based on RAPDs. Group consisted of 29
collections. Group , which is the largest one, contained 40 collections. Most of the A. asiatica and A. feddei LEV et VNT. were
classified into Group and . The rest of the collections (31%) were classified into Group I1I~IV.
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Fig 1. Typical leaf phenotypes of 80 Artemisia spp. collections 1)
Artemisia.  asiatica 2) A. princeps Pampanini 3) A
lavandulaefolia DC 4) A. feddei LEV. et VNT 5) A. argyi

LEV. et VNT 6) A. selengensis Turcz 7) A. japonica Thunb
8) A. iwayomogi Kitamara 9) A. subulata Nakai.

&
Fig 2. Tylpical inflorescence phenotypes of 80 Artemisia spp.
collections 1) Artemisia. asiatica 2) A. princeps Pampanini
3) A. lavandulaefolia DC 4) A. feddei LEV. et VNT 5) A,
argyi LEV. et VNT 6) A. selengensis Turcz 7) A. japonica

Thunb 8) A. iwayomogi Kitamura 9) A. subulata Nakai.

2% 9 oz
1. % 4330 BY BE
4 %ol 933 B9l e 2 23] et BRE A%

£ Fig. 1, 2, 3 & Table 13} 7t}

R (4. asiatica)®] FEAHR] B2 AXHOZE WA
do] LAsial e ¢ @ak)eR e 29 @A)
2~ow 71 Bhde] SRS o)FH 9= g8t A5 9
o] ZolA5L v FhE At (Fig 1). 733k 4
T Ago] Lsmm-3mn2 A3 ZAg wjn] 2L T 453}
A= At (Fig. 2).

& (A. princeps var. orientalis (PAMPAN)) HARA)S-
BjHo g Sk (4. asiatica) V53] TEEH o,
AReRE ofF (GUEE), A (), ARl &0 o

=

Mo off

—_

280

7|9A_!

=

- X87

=

e

Fig 3. Morphology of 80 Artemisia spp. collections 1) Artemisia.
asiatica 2) A. princeps Pampanini 3) A. lavandulaefolia DC
4) A. feddei LEV. et VNT 5) A. argyi LEV. et VNT 6) A.
selengensis Turcz 7) A. japonica Thunb 8) A. iwayomogi
Kitamura 9) A. subulata Nakai.
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Table 1. Classification of 80 Artemisia spp. collections based on phenotype
NO. Collection area Species NO. Collection area Species

AC-01 Deajeon A. asiatica AC-30 Chungbuk A. selengensis
AC-02 Kanghwa A. asiatica AC-31 Chungbuk A. asiatica
AC-03 Deaduck A. asiatica AC-32 Hwasong A. feddei
AC-04 Deaduck A. asiatica AC-33 Hwasong A. feddei
AC-05 Kanghwa A. asiatica AC-34 Woraksan A. feddei
AC-06 Deajeon A. selengensis AC-35 Suanbo A. feddei
AC-07 Jinbu A. asiatica AC-36 Suwon A. feddei
AC-08 Sosa A. asiatica AC-37 Jechon A. feddei
AC-09 Dowon A. asiatica AC-38 Yongin A. feddei
AC-10 Jinbu A. asiatica AC-39 Susan A. feddei
AC-11 namyang A. asiatica AC-40 Oksan A. feddei
AC-12 Jinbu A. asiatica AC-41 Kangnung A. feddei
AC-13 Chonan A. asfatica AC-42 Ceojedo A. feddei
AC-14 Deajeon A. feddei AC-43 Ceojedo A. japonica
AC-15 Deagwallyong A. asiatica AC-44 Geojedo A. japonica
AC-16 Deajeon A. japonica AC-45 Okchun A. feddei
AC-17 Deajeon A. japonica AC-46 Woraksan A. feddei
AC-18 Asanman A. asiatica AC-47 Okchun A. feddei
AC-19 namyang A. asiatica AC-48 Coesan A. princeps
AC-20 Deagwallyong A. asiatica AC-49 Goesan A. feddei
AC-21 Deajeon A. lavandulaefolia AC-50 Yunpung A. feddej
AC-22 Jinbu A. asiatica AC-51 Yunpung A feddei
AC-23 Deagwallyong A. asiatica AC-52 Suwon A. feddei
AC-24 Deagwallyong A. asiatica AC-53 Jechon A. feddei
AC-25 Deajeon A. asiatica AC-54 Danyang A. feddei
AC-26 Gwacheon A. feddei AC-55 Cheongwon A. feddei
AC-27 Deajeon A. iwayomogi AC-56 Sangju A. feddei
AC-28 Chungbuk A. iwayomogi AC-57 Hwasong A. feddei
AC-29 Deagwallyong A. asiatica AC-58 Hwasong A. feddei
AC-59 Danyang A. feddei AC-70 Muju A. subulata
AC-60 Jechon A. feddei AC-71 Muju A. feddef
AC-61 Goesan A. princeps AC-72 Muju A. japonica
AC-62 Gesan A. feddei AC-73 Muju A. feddei
AC-63 Bumosan A. feddei AC-74 Muiju A. feddei
AC-64 Juwangsan A. feddei AC-75 Muju A. feddei
AC-65 Juwangsan A. feddei AC-76 Wonju A. feddei
AC-66 Dongkang A. princeps AC-77 Yeoju A. feddei
AC-67 Dukyoosan A. feddei AC-78 Chunchon A. feddei
AC-68 Muju A. subulata AC-79 Chunchon A. argyi
AC-69 Dukyoosan A. princeps AC-80 Muju A. japonica
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Azps o] AAY) 81.3%%2 et olge A3}
B & A% UhRo] wEow wiero 7o) Ao AZAS
mE Aol EAolt), Med&d) dF MR A @)l
Aot Mashe e AnlE 2+ "ol WS ¢

flo oV o

Table 3. Frequency of colors of Stem and leaf of 80 Artemisia spp

collections
AC-06 (Z57)°] 40 cm= 7hg 245 AC-S5 (WH)R= 220 cm Character Color No. of accessions  Frequency (%)
2 7P ok BAFE 118712 350 o7t Zle Creen 17 213
o, g 2849 FHF F AC06 (EZ)°] 1012 7} Stem  Brown 30 37.5
F Aem, AC-73 Reg)e] SR 7wkt A Red brown 33 43.8
0] BX = 304517} 33%E 7Y B9kem 15-3070¢1 A Green 45 56.3
Eo] 23% % 45607191 AEC] 20%E 70% °le] 15~60 Leaf  Dark green 1 13.8
o] HEE erSIch. & $5E] RAY Yl it W= Yellow green 24 500
Table 2. Mean values and ranges of growth characters of 80 Artemisia spp collections
Character Mean=S.D Range C.V (%)

Stem length (cm) 134.4+24.5 40~220 27.91

No. of branches 42.4x13.4 11~81 14.88

Branch type 3.0+0.48 1~5 0.55

Branch length (cm) 62.6=14.8 15.5~84.6 17.23

Stem diameter (mm) 13.8+4.03 4.9~25.1 4.58

Angle of low secondary vein (%) 113.7£17.9 21~210 20.37

Angle of upper secondary vein (°) 73.9+11.8 32~113 13.46

Leaf length (mm) 57.9%11.6 25.3~105.4 13.21

Leaf width (mm) 41.7+9.54 18.4~83.5 10.84

Leaf length/width 1.4x0.26 0.78~2.35 0.30
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Fig. 4. Dendrogram of 80 collections by complete linkage cluster
analysis with morphological traits in Artemisia spp.

Table 3. Primer sequences and number of PCR products
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Table 4. Classification of 80 Artemisia spp. collections based on
cluster analysis with morphological traits

No. of
collections

Group | AC-01, AC-02, AC-03, AC-35, AC-45, AC-46
AC-58, AC-66, AC-74, AC-75

AC-04, AC-05, AC-08, AC-10, AC-11, AC-12
AC-13, AC-14, AC-15, AC-18, AC-19, AC-20

Group Il AC-21, AC-22, AC-25, AC-26, AC-28, AC-30
AC-31,AC-36,AC-38,AC-39, AC-41,AC-44
AC-49, AC-57, AC-63, AC-64, AC-69, AC-77
AC-29, AC-32, AC-33, AC-40, AC-47, AC-50

Group Il AC-52, AC-53, AC-54, AC-55, AC-56, AC-59
AC-60, AC-61, AC-62, AC-65, AC-67, AC-68
AC-76, AC-78,

Group IV AC-34, AC-48, AC-51

Group V AC-07, AC-09, AC-24, AC-42

Cluster Collection number

10

30

20

Primer Nucleotide sequence (5'to 3" No. of amplified DNA bands No. of polymorphic bands
OPA8 -GTGACCTAGG- 10 8
OPC8 -TGGACCGGTG- I 7
OPC11 -AAAGCTCCGG- 11 10
OPC12 JGTCATCCCC- 3 7
OPC16 -CACACTCCAG- 10 4
OPAB1 -CCGTCGGTAG- 9 6
OPAB7 -GTAAACCGCC- 11 8
OPAB10 TTCCCTCCCA- 8 4
OPAB11 -GTGCCCAATG- 10 8
OPAB20 -CTTCTCGGAC- 10 6

Total 98 68 (69.4%)
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Fig. 5. RAPD proﬁleé generated from genomic DNAs of 80 Artemisia spp. using OPC8 , OPC11, OPC11 OPAB1, OPC16 and OPAB10

primers.
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Table 6. Classification of 80 Artemisia spp. collections based on

RAPD analysis
Cluster Collection No. <_)f
number collections
AC-01, AC-02, AC-03, AC-04, AC-05, AC-06 27
AC-07 AC-09, AC-10, AC-11, AC-12, AC-13,
Group ! AC-14, AC-15, AC-18, AC-20, AC-21, AC-22
AC-25, AC-26, AC-27, AC-28, AC-29, AC-30
AC-31, AC-61, AC-59
AC-23, AC-24, AC-32, AC-34, AC-35, AC-36
AC-38, AC-39, AC-40, AC-42, AC-43, AC-44
Group Il AC-45, AC-47, AC-49, AC-50, AC-51, AC-52 29
AC-54, AC-57, AC-60, AC-62, AC-64, AC-65
AC-67, AC-70, AC-72, AC-72, AC-74
Group I AC-46, AC-53, AC-55, AC-63, AC-79 5
Group IVAC-69, AC-71, AC-75, AC-78 4
Group V AC-76, AC-77, AC-80 3

Fig. 7. Phylogenetic relationship of 80 Artemisia spp. collections
based on RAPD analysis.
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