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Analysis of Major Traits for Native Ginseng(Panax ginseng C.A. Meyer)
Collected from Poonggi Area in Korea Using DNA Marker
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Jin-Kook Choi***, and Jae-Keun Sohn*'
*Department of Agronomy, Kyungpook National University, Daegu 702-701, Korea,

**Gyeongsangbuk Do Agricultural Technology Administration, Daegu 702-708, Korea,
***Poonggi Ginseng Experiment Station Gyeong Buk Provincial A.T.A, Youngju 750-871, Korea.

ABSTRACT In this study, a total of 25 lines consisting
of five native ginseng collections from Poonggi area, five
lines from Geumsam area and 15 varieties were analyzed
and clustered for the selection of Poonggi native ginseng
in Korea using DNA markers. The results indicated that the
long cluster distance were observed between the collections
of 331002, 331004, 331005, 331007 and 331026 from
Poonggi area, and the collections of 332009, 332021,
332046, 332050 and 332066 from Geumsan area because
of the sensible differences on the number of leaves per
stem, stem color and petiole color. Thus, the collections
from Poonggi area with specific characters consisting of
one stem per plant, five leaves per stem and broad elliptic
leaflet shape were finely classified using nine primers
including OPDO05, OPD20, OPG17, OPHO5 and so on. In
this study, the collection of 331007 from Poonggi area was
considered as the respective collection with above characters.
Thus, the nine primers such as OPD05 and so on, will be
used to select the Poonggi ginseng in the future studies.

Keywords : Panax Ginseng, DNA fingerprinting,
RAPD marker, local varieties, Poonggi area.
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Table 1. Major traits of the local ginseng cultivars originated from Poonggi area in Korea.

Farmers Number of Number of . Blistering of Serration of
investigated stems leaves/plant Stem color  Petiole color  Leaflet : shape surface margin
A 1 5 Violet Violet Narrow elliptic Weak Strong
B 1 5 Violet Violet Broad elliptic Weak Strong
C 1 5 Violet Violet Broad elliptic Strong Strong
D 1 5 Violet Violet Broad elliptic Weak Weak
E 1~2 5 Violet Violet Broad elliptic Medium Strong
F 1 5 Violet Violet Broad elliptic Weak Strong
G 1~2 5 Violet Violet Broad elliptic Medium Medium
H 1 5 Violet Violet Broad elliptic Medium Strong
I 1 5 Violet Violet Broad elliptic Weak Weak
J 1 5 Violet Violet Broad elliptic Weak Weak

* Major traits were investigated from ten farmers who have cultivated ginseng more than 20 years at Poonggi in Korea.
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Table 2. Primer selection and polymorphic band detection for 25 local cultivars collected ginseng fields in Korea.

No. of primers used

No. of primers selected

No. of bands amplified

50

9

52

Table 3. Primer sequence and no. of bands amplified for 25 local cultivars collected from ginseng fields in Korea.

Primers Sequence (5' to 3") % GC” Tm(C)” No. of bands amplified
OPA04 AAT CGG GCT G 60 36 5
OPB14 TCC GCT CTG G 70 41 5
OPCO08 TGG ACC GGT G 70 41 4
OPC15 GAC GGA TCA G 60 36 5
OPDO5 TGA GCG GAC A 60 36 6
OPD20 ACC CGG TCA C 70 41 7
OPG17 ACG ACC GAC A 60 36 6
OPGI19 GTC AGG GCA A 60 36 6
OPHOS5 AGT CGT CCC C 70 41 8
Total 52

“GC content %, “Tm : Melting temperature
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Fig. 1. The dendrogram for 25 local cultivars collected from
ginseng fields in Korea by UPGMA cluster analysis
of the similarity matrix.
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Fig. 2. Line specific PCR band patterns generated by OPDO05(A), OPD20(B), OPG17(C) and OPHO5(D) to identify genetic
differences for 25 local cultivars collected from ginseng fields in Korea. Arrows indicate the genotype-specific amplified

DNA fragments and the molecular weight. (M : Size marker, Variety : 1-15, Local of variety of Poonggi : 16-20, Local
variety of Geumsan : 21-25).

M : Size marker 6 : Hongsuk 12 : Gumpoong 18 : 331005 24 : 332050

1 : P.quinquefoliun 7 : Sunpoong 13 : Sunwoon 19 : 331007 25 : 332066

2 : P. japonicum 8 : Gopoong 14 : Younpoong 20 : 331026

3 : P.noto ginseng 9 : Sunhyang 15 : Sunwon 21 : 332009

4 : Hwangsuk 10 : Mimaki 16 : 331002 22 : 332021

5 : Jakyung 11 : Chunpoong 17 : 331004 23 : 332046
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Table 4. Major morphological traits for 10 local cultivars collected from ginseng fields in Korea.

Accession no.  Number of Number of Stem Petiole Leaflet Blistering of Serration
Location area stems/plant  leaves/plant color® color™ shape"® surface of margin
331002
Poonggi 1 5 4 5 1 strong absent or very weak
331004
Poonggi 2 5 1 1 1 strong absent or very weak
331005. 1 5 3 3 1 weak absent or very weak
Poonggi
331007. 1 5 2 3 1 medium absent or very weak
Poonggi
331026. 1 5 4 4 1 weak absent or very weak
Poonggi
332009 2 6 2 3 1 weak absent or very weak
Geumsan
332021 1 4 4 3 3 medium medium
Geumsan
332046 1 5 1 3 2 medium medium
Geumsan
332050
Geumsan 2 6 2 3 3 strong strong
332066
Geumsan 1 6 3 4 3 strong strong
@ I(green), 2(basal part : violet), 3(light violet), 4(violet), 5(dark violet).
®1(green), 2(basal part : violet), 3(light violet), 4(violet), 5(dark violet).
©1(broad elliptic), 2(short narrow elliptic), 3(long narrow elliptic).
27 A FeA- 48 B4 s 3 5 3 8 5 8
Z7) AU F8 FHA - fFHY EAAE I 331004(Poonggi)
9Jsto] FF 587l thet -4 BA oA 2A F71% = F 331007 (Poonggi)
ARG o g LR 6|ZA AI(Y, 2009; Rhim et al., 2010) 331005(Poonggi)
S ZAR st A3t 7H He] 9ojA groupingH & L 331026(Poonggi)
7] 3% 331002, 331004, 331005, 331007 2 3310263} | 332046(Geumsan
AR = F 332009, 332021, 332046, 332050 2 332050(Geumsan
332066 5 F1038 Adste ol A9 +=3EHY] FH 332021(Geumsan
A EAQ 9 fA4Q0 dEHAE F8l F7IAE 4 & 332066(Geumsan
Q151 3iT}.(Table 4, Fig. 3). FE2Ql EAJoA F71AY 4= 332009(Geumsan
AF9 Aee 1202 FAX G v|ei AT A Hee — Chunpoong
RE 59, a9 BYS g5y, AT PN gifE A L 331002(Poonggi)

AALDR A, ZA, A 5 T FSHA] et SakA]
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A FAES 2% Adke Fig 33 gt gAA g 3

%91 332009, 332021, 332046, 332050 % 3320662 &7]

Fig. 3. The dendrogram for 10 local cultivars collected from
ginseng fields in Korea by UPGMA cluster analysis
of the similarity matrix.
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