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Abstract. Fifty-nine accessions of 23 species in genus Rosa were collected, and 15 accessions of Rosa rugosa
were collected throughout 10 regions of Korea. Their genetic relationship was investigated by using morphological
analysis and RAPD marker. The morphological analysis was measured for 7 quantitative and quantified for
4 qualitative traits. RAPD analysis obtained a total of 959 polymorphic bands by using twenty primers.
Morphological analysis classified most according to the rose section system except for several species. The
cluster analysis of genus Rosa based on RAPD data could identify the subgenus Platyrhodon and Eurosa. The
subgenus Eurosa separated five sections; Gallicanae, Cinnamomeae, Pimpinellifolia, Synstylae, and Caninae.
Correlation analysis between morphological and RAPD analysis showed low significance (» = 0.35). The accessions
of R. rugosa belonged to the section Cinnamomeae clustered into three groups at genetic distance ranging
from 0.28 on the base of RAPD analysis. In conclusion, the genetic relationship of the genus Rosa was consistent
to the previously reported rose section system, and domestic collections of R. rugosa were separated from
3 groups on the base of RAPD marker.
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Table 1. Fifty-nine accessions of 23 species used to study genetic relationships in the genus Rosa.

Taxon Species Accession name
Subgenus Platyrhodon R. roxburghii RO1
Subgenus Eurosa
Section Pimpinellifoliae R. koreana KO1
Section Gallicanae R. gallica GA1
R. centifolia CE1
Section Caninae
subsect. Vestitae R. tomentosa TO1
subsect. Caninae R. corymbifera CO1
Section Synstylae R. helenae HE1
R. rubus uB1
R. mulliganii UL1
R. soulieana SO1
R. wichuraiana Wi
R. moschata MO3, MO4, MO5, MO6, MO8, and MO37
R. filipes FI3, FI5, FI7, FI16, and FI21
R. setigera SE1, SE2, and SE4
R. multiflora MU6, MU13, and MU17
Bennett's seedling BS2, BS4, BS5, BS6, and BS7
Section Cinnamomeae R. beggeriana BE1, BE4, BES5, BE6, and BE9
R. elegantula EL1
R. woodsii WO1
R. murieliae UR1
R. marretii MA1
R. davurica DA1 and DA2
R. rugosa RU1, RU2, RU3, RU4, RU5, RU6, RU7, RU8, RU9, RU12, RU19,
RU27, and RU28
R. rugosa for. Albiflora RU32 and RU33
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Fig. 1. Sites of Rosa rugosa accessions collected at ten local
regions in South Korea. Unknown collection sites: RU12,
RU32, RU33.
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5 2o QIx}Z ZtolA] DNeasy” Plant Mini Kit(Qiagen
Inc., USA)E ARMESlo] DNAS FE319th sr= 55
Al ND-100(Nanodrop Tech., USA)& ARE-slo] =4 514ict

RAPD+ 10bp primer 197}](Operon Technologies, USA;
Bioneer, Korea)?} 12bp primer 17}(BEX, Japan)E ARE-5}%
thKim &, 2006; Millan 5, 1996)(Table 5). RAPD ®}+-3-91
9] % ok 20uL& DNA %% 30ng-puL”, primer 10pmol,
dNTP 2uL, 10x i-Taq"™ plus reaction buffer 2uL, i-Taq™
plus DNA polymerase 1.5unit(Intron Biotechnology, Korea)
S Egsto] AREsk . 5E2 PTC-200 Peltier Thermal
Cycler(MJ Research, USA)& Al-£-3]¢9, initial denaturation

= 95 Co)|A] 55, denaturation2 95°Col|A] 15, annealing

2 32T oA 18, extension 72°Cof|A] 25 T 4~3)s}11

Table 2. Eleven morphological characters investigated in the genus Rosa.

Characters Classfication

Quantitative Leaf length Length in centimeter
traits Leaf width Width in centimeter

Leaflet number

Leaflet length Length in centimeter

Leaflet width Width in centimeter

Leaflet index Leaflet length/Leaflet width

Stipule length Length in centimeter
Qualitative Terminal leaflet: base shape acuminate (1), blunt (2), round (3), or cordate (4)
traits

Stipule shape

absence (1), parallel (2), parallel, meddle part enlarge, margin fringed with

hairs (3), enlarged in the upper part, margin denticulate (4), or middle part
narrowing downward, margin comb-shape (5)

Prickles shape

absence (1), needle-shape (2), more or less curve and hook shape (3),

wing-shape (4), bristles (5), bristles and prickles mix (6), or prickles of different
sizes on the same stem (7)

Prickles color

green (1), yellow (2), red (3), purple (4), dark brown (5), red-green (6), gray

(7), or absence (8)
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Table 3. Seven quantitative traits of 23 species in the genus Rosa.

Quantitative traits

Texon Species gt wian  Leafet Rl SRR Lesfet e
(cm) (cm) (cm) (cm) (cm)
Subgenus Platyrhodon  R. roxburghii 66 +02° 2801 11.7+07 1.4+00 1.0+00 14 %00 0500
Subgenus Eurosa
Section Pimpinellifolia  R. koreana 71+01 40203 70+00 21+01 15+04 1604 1.0+0.0
Section Gallicanae R. gallica 88+04 59+04 50+£00 3402 19+01 18+0.1 20 +0.2
R. centifolia 77+05 51+05 50+00 27+03 18+03 1603 1.1+02
Section Caninae R. tomentosa 145+09 96+01 77+07 51+£02 19+01 27+0.1 1.8 = 0.1
R. corymbifera 133 +09 80+04 70+00 40+04 18+02 22+02 1.2+0.1
Section Synstylae R. helenae 118+10 73+04 93+03 36+03 1.7+02 22+01 1100
R. rubus 56 +03 34+02 70+00 18+01 10+00 1801 1.0 £ 0.0
R. mulliganii 177+ 07 133 +12 77 +07 58+02 24+01 24+00 1702
R. soulieana 94+04 6201 8703 31+01 15+£00 21+01 1.5+ 0.1
R. wichuraiana 43+03 20+01 90+00 09+01 07+01 1301 0.8+ 0.1
R. moschata 130+ 05 78+03 79+02 36+02 18+00 20+0.1 1.0+ 0.1
R. filipes 105+03 65+03 69+01 34+01 18+00 19+01 1.2+0.1
R. setigera 10.0+05 64+03 80+03 32+01 1700 19+0.1 1.0+ 0.1
Bennett's Seedling 101 + 03 69 +03 75+03 36+02 18+01 2001 08+0.0
R. muiltiflora 97+06 6306 77+04 29+02 16+01 1801 1.2+ 0.1
Section Cinnamomeae R. beggeriana 58+03 35+02 85+04 19+01 09+00 20+0.0 09 0.1
R. murieliae 73+03 43+01 7707 23+01 15+02 1602 14 +0.2
R. marretii 79+03 4701 8307 24+01 12+00 2001 1.1+0.0
R. davurica 125+09 70+03 87+03 37+01 22+01 1701 1.7 £0.1
R. elegantula 118+02 54+02 93+03 26+01 1801 14+0.1 0.7 +0.1
R. woodsii 73+02 51+02 70+00 29+01 13+01 2301 1.1+ 0.1
R. rugosa 117+03 65+01 76+01 37+01 23+01 16+00 1.7 +0.1
“Values of mean.
YLeaflet length/Leaflet width.
40 cycle WHE & final extension> 72°Cof| A 78 7F 43§35} o8 FA=Eil, dendrogram> TREECON program ver.
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Table 4. Four qualtative traits of 23 species.

Texon

Qualitative trait

Species Terminal leaflet Stipule Prickle Prickle
base shape shape shape color
Subgenus Platyrhodon R. roxburghii 1 1 2 5
Subgenus Eurosa
Section Pimpinellifolia R. koreana 1 2 2 2
Section Gallicanae R. gallica 3 4 3 6
R. centifolia 4
Section Caninae R. tomentosa 2 3 3
R. corymbifera 2 4 4 3
Section Synstylae R. helenae 2 2 3 5
R. rubus 2 5 3 3
R. mulliganii 2 2 3 5
R. soulieana 2 2 4 6
R. wichuraiana 2 2 3 2
R. moschata 2 2 and 5 3 and 4 3 and 5
R. filipes 1 and 2 2 and 5 3 2,3,and 5
R. setigera 2 2 and 5 3 5
Bennett's Seedling 2 2 and 5 3 5
R. multiflora 1 5 1 and 3 5 and 8
Section Cinnamomeae R. beggeriana 2 2 2 2
R. murieliae 2 2 2 2
R. marretii 2 4 3 2
R. davurica 2 3 6 and 7 2
R. elegantula 3 2 2 2
R. woodsii 2 2 2 2
R. rugosa 3 3 2 and 6 2 and 7
el A AT 4o AH FAG 2ABom olF o) Hku, KIS Fel 5 fAR S4E AE R rugosa A%
&3l NTSYS-pc Z=Igo| A 2 tet A2l ASE ©] IR davuncaﬂ Shte] IS Bkl YAl el F |
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Table 5. The 20 primers used for RAPD analysis of 23 germplasm collections in the genus Rosa.

Primer name Sequence (5'—3")

GC content (%) Polymorphic bands

N8005 GAAACGGGTG 60 76

N8034 GCCGCTACTA 60 48

N8038 GGTCCCTGAC 70 57

N8045 CAAACGTCGG 60 26

N8054 CAGTGAGCGT 60 20

N8056 GCCATGCACG 70 18

N8072 CTTAGGGCAC 60 39

N8079 GTGTGCCGTT 60 80

OPAO1 CAGGCCCTTC 70 53

OPAO03 AGTCAGCCAC 60 5

OPAO05 AGGGGTCTTG 60 60

OPAO08 GTGACGTAGG 60 60

OPAQ9 GGGTAACGCC 70 62

OPA10 GTGATCGCAG 60 55

OPA11 CAATCGCCGT 60 56

OoPB17 AGGGAACGAG 60 49

OPD12 CACCGTATCC 60 56

OPD20 ACCCGGTCAC 70 14

OPG12 CAGCTCACGA 60 59

A15 ATCGCGGAATAT 417 66

Total (%) 959 (100)
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Cinnamomeae, Pimpinellifolia, Synstylae, Caninae®} o}< elegantura, R. murieliae, R. woodsii 53} 1152 F45H

Platyrhodon+= 717} B2 &1 31, bootstrap-S WA 27| =
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(Fig. 3).
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Fig. 2. Dendrogram obtained from morphological traits of 23 species in the genus Rosa, based on UPGMA clustering analysis
and Euclidean distance coefficient using the NTSYS-pc program.
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Wen 5(2004)2 #u] £ 9l Rosa roxburghii Tratt2] 3671219 AL BAFG oL B ol 23F 55459
W 44 BAE J=2 FE % RAPD, AFLP ntAE S HAE 17HA 9] A2 Q] P 8 2ATe=H

Kor. J. Hort. Sci. Technol, 28(6), December 2010 Wik



L R.rugosa
RUB group

DA2 Sect. Cinnamomeae

Subge
Euros:

R% ml_'

9%

93%

BS2 Sect. Synstylae

64%

: 9% MO6
100 — L o8

Fig. 3. The dendrogram of 23 species based on UPGMA clustering analysis and the Nei's distance matrix using the TREECON
program. The 1000 bootstrap was performed in order to measure the reliability of each node in the dendrogram of the genus
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Ne: and Li coefficient

Euclidean distance coefficient

Fig. 4. Relationship between morphological and RAPD matrices
using Mantel test of NTSYS-pc program ver. 2.0 in the genus
Rosa.
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Fig. 5. Principal coordinate analysis of 15 accessions of Rosa
rugosa based on Nei's genetic distance obtained from RAPD
analysis in NTSYS-pc program ver. 2.0. The total variation
of three coordinates is 84.71%. PC1, PC2 and PC3 were
71.88%, 8.13% and 4.7%, respectively.
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ACGGGATTCTGC-3'2 A}23lo] 2Z5191 1, 9424 DNA
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