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Analysis of Genetic Relationships of Korean Native Polygonatum spp.
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ABSTRACT : Germplasms having valuable characters are increasingly important for modern breeding
programs. This study was conducted to obtain the basic data for effective use of genetic resources of
Polygonatum, The relationship of seven Polygonatum species collected widely in Korea was analyzed by RAPD
markers, Total number of alleles amplified by nineteen random primers were 114 to 157, and variation in
number of alleles was also diverse among seven species examined. The seven species were divided into two
groups; one was of Polygonatum stenophyllum and Polygonatum humile. the other was of Polygonatum
inflatum, Polygonatum lasianthum, Polygonatum odoratum var. pluriflorum (1), (2), and for variegatum.,
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Table 1. Collection place of seven Polygonatum species Used in this study.

Species

Collection places

Polygonatum odoratum var. pluriflorum (1)
Polygonatum odoratum var. pluriflorum (2)
Polygonatum stenophyllum Maxim.

Polygonatum odoratum var. pluriflorum for variegatum

Polygonatum inflatum Kom.
Polygonatum lasianthum var. coreanum Nakai
Polygonatum humile Fisch.

Hamyang—-gun
Gukmangsan
Chongju city
Cheju—do
Jinyang
Hamyang—gun
Hapcheon—gun

T Selected species among the collected ones.
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PCR ¥+ Operon Technologies Inc. (Alameda, Califonia)
oA A z3 10—mer Oligonucleotide Random Primer
(4 uM/2 p) 1970= Ab2-3tg 0w (Williams et al.,
1990), primer 4 ¥} sequence:= 3 29 &t}

Table 2. Primers and their sequences used to detect
genetic diversity of Polygonatum species.

Primers sequences (5" —3") | Primers sequences (5 -3")
OPA02 TGCCGAGCTC |OPB04 GGACTGGAGT
OPA0O3 AGTCAGCCAC |OPB05 TGCGCCCTTC
OPA05 AGGGGTCTTG |OPB06 TGCTCTGCCC
OPA13 CAGCACCCAC |OPB07 GGTGACGCAG
OPA14 TCTGTGCTGG |OPB08 GTCCACACGG
OPA15 TTCCGAACCC |OPB09 TGGGGGACTC
OPA16 AGCCAGCGAA |0OPB10 CTGCTGGGAC
OPA19 CAAACGTCGG |OPB11  GTAGACCCGT
OPA20 GTTGCGATCC |OPB15 GGAGGGTGTT
OPB01  GTTTCGCTCC
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Fig. 1. DNA amplification patterns obtained with
Operon primer OPA20 and OPB01. M indicates
molecular weight. Abbreviations on th top mean
A, P. inflatum; B, P. odoratum var. pluriflorum
(1% C, P. humile: D, P, lasianthum var. coreanum;
E, P. odoratum var. pluriflorum (2); F, P. odoratum
var. pluriflorum for. variegatum, and G, P.
stenophyllum.
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Fig. 2. DNA amplification patterns obtained with
Operon primer OPA15 and OPA16. M indicates
molecular weight. Abbreviations on the top
mean A, P. inflatum: B, P. odoratum var.
pluriflorum (1); C, P. humile: D, P. lasianthum
var. coreanum; E, P. odoratum var. pluriflorum
(2} F, P. odoratum var. pluriflorum for. variegatum,
and G, P. stenophyllum
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Table 3. Number of bands obtained from each primer in seven Polygonatum species.

Species

Primer PO1’ PO2 PS POF PI PL PH
OPAQ2 6 7 10 10 7 8 6
OPAO03 6 5 7 6 5 5 4
OPA05 3 6 4 3 4 5 3
OPA13 4 2 6 4 4 4 5
OPA14 4 8 13 5 5 7 5
OPA15 12 10 11 10 6 12 7
OPA16 6 6 8 3 9 4 2
OPA19 9 6 12 12 12 7 7
OPA20 8 8 10 18 14 13 13
OPBO1 13 12 14 11 12 11 13
OPB04 10 1 3 1 7 7 5
OPBO05 10 9 16 8 5 9 8
OPBO6 2 2 6 2 4 4 8
OPBO7 9 8 4 5 7 10 11
OPBO08 4 3 6 4 6 4 5
OPB09 4 2 2 5 1 1 1
OPB10 9 11 10 11 10 6 9
OPB11 6 6 6 8 6 4 3
OPB15 4 2 9 4 7 6 3

Total 129 114 167 125 131 127 118

"PO1, P. odoratum var. pluriflorum (1) PO2, P. odoratum var.- pluriflorum (2): PS. P. stenophyllum. POF, P. odoratum var.
pluriflorum for. variegaturm. Pl, P. inflatum: PL. P. lasianthum var. coreanum, and PH, P. humile.

Table 4. Similarity matrix of seven Polygonatum species by RAPD markers.

Species PO1" PO2 PS POF Pl PL PH
PO1 1.00 0.27 " 0.00 0.27 0.29 0.24 0.11
PO2 1.00 0.09 0.24 0.33 0.13 0.12
PS 1.00 0.04 0.00 0.02 012
POF 1.00 0.29 0.28 0.10
Pl 1.00 0.15 0.17
PL 1.00 0.08
PH 1.00

"PO1, P. odoratum var. pluriflorum (1) PO2. P. odoratum var. pluriflorum (2): PS., P. stenophyllum. POF, P. odoratum var.
pluriflorum for. variegatum: Pl, P. inflatum: PL, P. lasianthum var. coreanum, and PH, P. humile.
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Genetic distance

Fig. 3. Relationiships among seven Polygonatum
species obtained as cluster analysis by Nei
and Li's formula: The distances were computed
from RAPD data.
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