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ABSTRACT

Background: This study was conducted to acquire basic information on the phenotypic and genotypic characteristics of the germ-
plasm of Panax ginseng C. A. Meyer collected from China and Korea, and identify the variations that can be utilized in ginseng
breeding programs.
Methods and Results: Quantitative parameters were evaluated, and used to compare and analyze on genetic polymorphisms in the
germplasm. The genetic characteristics and classifications were compared and analyzed for each character. Stem length followed a
normal frequency distribution ranging from 15.5 cm to 40.5 cm, with showing approximately 40% having a stem length of 20 -
30 mm. Stem diameters ranged from 2.7 mm to 11.3 mm. Stem number per plant ranged from 1 to 3; approximately 50% had a single
stem, and 45% had two stems. A non-normal frequency distribution was observed for petiole number, with approximately 60% of
the germplasm having 3 - 5 petioles. Petiole length exhibited a normal frequency distribution, raging from 4.5 to 10.6. Petiole angle
in the germplasm ranged from 28° to 89° and seedstalk length ranged from 5.6 cm to 27.3 cm.
Conclusions: The genetic polymorphisms identified by complete linkage clustering based on the quantitative characteristics of
Panax ginseng C. A. Meyer collected from Korea and China were classified to 6 groups, namely L, II, IIL, IV, V, and VI with frequen-
cies of 6.7%, 20.0%, 31.7%, 8.3%, 6.7%, and 26.7%, respectively.
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Table 1. Cermplasms and cultivars of ginseng using to 3. S01zb| 2

experimental materials collected in Korea and China. FARAL 0|23t oAk SARLITI] SATA BAS SAS
Korea China program (SAS v9.2 SAS Institute Inc., Cary, NC, USA)S
No. Germplasms Collected Germplasms Collected ol g3l om, :rUQ-‘?—@, (Complete Linkage Cluster Analysis)
manaéeozment place mana,ig‘gment place WO =2 Dendrogram®}sto] W4 619
1 CBG295 Geumsan CBG061 ian -
2 CBG297 Geumsan CBG062 jian 20 5 0d
3 CBG298  Jeungpyeong  CBGO063 Jian
4 CBG299  Jeungpyeong  CBGO064 Jian 1. Y8 gz sd
5  CBG300  Jeungpyeong  CBG065 Jian g Sl e QA (Panax ginseng C. A.
6 CBG302 Hongcheon CBG066 Jian Meyer) FFHA9E9] 44 FAL vlwiAalr] ste] A4
7 CBG308 Paju CBC067 J?an ARAA A%, Qe guzw, o], Ejdole & 7
et Yf;fg‘f: Cocoes o A WAL 2RI, Sl 28 GAAe $A
10 CBG326  Yeongu  CBGO70 Jian A= ZAMFE Table 29 2t
11 CBG327 Yeongju CBGO71 Fusong FAALES] A2 9.5-40.5cme] M2 YEpskon 3
12 CBG328 Yeongju CBG072 Fusong T 73S 2579 cmoldek. Aol A e AR
13 CBG329 Yeongju CBG073 Fusong CBG0068°1Ylom, 7AAo] Ad FHe AL CBG0077°)UT).
G enge B0 e A 2T-1134me) U2 Bae sTmelu 4
eongju uson -
16 CBG335 Yeong'u CBG076 Fusong Zjol;j— ;4:71C§G;;§$tz§$§g§$ozi}; TZ'];iOlHj
17 CBG336 Sangju CBGO077 Fusong B A S :
18 CBG337 Sangju CBG078 Fusong R WS 137 7ol e sl 1 71
19  CBG338 Sangju CBG079 Fusong ANS Zh= oz Ao, Ao FHAIE] | )
20  CBG339 Sangju CBG220 Yaniji oo AL zh= Aow Ve, Trqu}.q CBG00757} 7}
NGO eme OGN Mg 2o e o A0 e
ocheon anji - -
23 CBG342 Pocheon CBG224 Yan}i A%Hg% 0- 56 7H¢] A= WS 44 7HO]OiD]— a8
24 CBG343  Pocheon  CBG226 Yanii T7H AL B2 frHAkeS CBGO068I AL, WT7 F AL
25  CBG344 Pocheon CBG228 Yaniji 2 fAS CBG00772 JERTh G ZEE 28°-85°
26 CBG345 Ganghwa CBG230 Yaniji o] H9R ks ZAFE e, Ha GHZEE 59.07° o]
27 Chunpoong Sangju CBG235 Yaniji Al AT AY 2 449 CBG2210193, 53
28  Yunpoong Sang]:u CBG236 Yanjj 2 CBGO061°] 7 A& ZA=E BTt gHdol= 4.0-
29  Kumpoong Sang!u CBG237 Yan!! 10.6cm ] W= FHL 793 cmo|AdTk. AW Ao|7} A 2
30 Jakyung Sangju CBG238 Yaniji
& AE CBGO068°IAL, CBG0220 AHlo] 7Hg ket
M FAARES] Fidols 5.67-27.8cm o] MR THYF
200758 Al FEEHolR 4 G I FAAEES S vEskeH, a2 181 em AL, o7t 7P A
2011 Slo] Z/E 5 ebds] AE 62 15YolA 22d7F fAR) CBGO062013L, 7HE &S frdAkdS CBG0224°]
A 3%, BAA, A, AT, Q= 9ol Eide] vk
o] 77} FHPEEC] AU, ol e A FAES AT, FE, AT A
B AT NARE PP AoIE 2L, 3 AANAFE 470 A ) U ¥ 3P| 24} A
AL HF 91 3em §iF0IA 9] BYolZe]H A (Mitutoyo = Table 39k 2t}
Inc, Tokyo, Japan)E ©|-2-3l —@o}oiott] Z7)9] Fof ulzk 22210 7 A QoA FRE de] 0l SARYDES]
174,27, 37402 AR, 9¥ae F 2710 v 382 15.5-33.9 cm o] HLR H#2 2558 cm oAt} F
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Table 2. Quantitative characteristics on aerial part of ginseng germplasms collected in China.

N Stem length .Stem Stem Petiole Petiole Petiole Seedstalk
o. (cm diameter number number anégle length length
(mm) ©) (cm) (cm)
CBG0061 36.00 6.07 1.40 4.60 28 8.70 26.50
CBG0062 40.10 6.78 1.20 4.60 42 9.30 27.80
CBG0063 27.80 5.99 1.40 4.40 55 9.34 23.80
CBG0064 33.75 7.22 1.25 5.00 54 9.00 23.25
CBG0065 24.63 5.84 1.00 4.25 65 7.65 14.25
CBG0066 34.00 8.09 1.00 5.00 70 10.02 21.40
CBG0067 31.13 7.95 1.00 4.50 56 8.54 20.25
CBG0068 40.50 11.34 1.00 5.60 50 10.63 21.70
CBG0069 38.13 7.88 1.00 5.33 85 8.95 20.50
CBG0070 29.13 6.12 2.00 4.50 25 8.79 22.18
CBG0071 29.33 6.77 2.00 4.67 60 9.11 21.08
CBG0072 38.67 7.99 2.33 5.33 55 9.36 25.00
CBG0073 32.75 6.23 2.50 4.50 54 9.76 22.38
CBG0074 32.10 7.27 2.00 5.00 54 9.35 23.80
CBG0075 28.60 6.22 2.60 4.40 70 9.42 22.70
CBG0076 26.00 6.83 1.40 4.40 70 9.70 23.80
CBG0077 9.50 2.71 1.00 3.00 54 4.50 6.87
CBG0078 21.75 7.66 1.50 4.00 54 9.25 21.25
CBG0079 27.60 5.81 1.60 4.60 81 9.43 21.60
CBG0220 14.75 3.39 1.00 5.00 80 4.00 12.00
CBG0221 17.50 2.70 1.25 4.00 85 5.85 9.13
CBG0222 22.64 4.25 1.00 4.00 60 7.79 19.86
CBG0224 14.60 2.86 1.00 3.67 55 4.85 5.67
CBG0226 20.70 4.54 1.40 4.40 65 6.39 13.10
CBG0228 20.30 3.81 1.00 5.00 80 5.38 11.80
CBG0230 16.80 4.08 1.20 3.80 55 6.88 16.38
CBG0235 17.00 3.60 1.00 4.00 55 5.28 11.50
CBG0236 16.20 3.21 1.00 3.60 50 6.53 10.70
CBG0237 12.80 3.44 1.00 4.00 55 7.40 8.60
CBG0238 19.00 4.90 1.00 4.00 50 6.78 14.30
Mean+SD  25.79+8.83  5.72+2.06  1.37+0.49  4.44+058 59.07+14.42  7.93+1.85 18.1+6.28
CV (%) 34.2 36 35.8 13.1 24.4 23.3 34.7
E9] 27-1134mme] MYHTk= 2o B2 wyom, Wi oyt 7P 4L §8AYS CBG03023.0H, R o)}
2 6.05mmolit}. A&A] 7 % & A CBG0339  AlY #H2 FAALES CBGO341E Yl FEojZdol=
ojgem, A&7l Ad gk 21 CBG0298oIAT = 103-24.0cm o] LR Ht2 172 cmolinh. FhZ o7}
1-2 7}e] E9E HtS 131 7H°19,iu}. HHTE 40-60 AL FARLES HF, 5%, XWZHEHZ—, CBG0297,
el W91 Bt 5.0 M2 ZARECH, °§ 857F AL B CBGO0345°] SI91ar, Seielr) e f1AkE2 CBG0341
< AR JAE, CBG0297 5 5 FoIaL, W7 Ald 5 7 Fol AL
2k 718 CBG0308 5 4 Foltt. ¢4 ﬁuf 40°-89° ©] e A B tE Awsd R HE EERA,
HEE tegsisien, ﬁ% FAEE 644° oleh. GA= =5A, 23 si7H AlEUelA AeAle] e s §
7} ALY 2 FAAYES Yunpoong, CBG0295, CBG0328 5 3 4HE F8 FZolr}
3 Foller, HF, T‘:‘%‘—, A, CBG0308, CBGO330, =k S=olM FREe] FHFEF] shel Akl 7
CBG0331, CBG0338 5 7 & 4uiztert 2& Holet, S ZAL Bl EA S A= Flg 17 2tk F=elM 3E
Aol 52-84 cmPJ u'r]i Bt 672emolek | ak FRRIEC] SEellA e AERD H He BX
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Table 3. Quantitative characteristics on aerial part of ginseng germplasms collected in Korea.

Stem _Stem Stem Petiole Petiole Petiole Seedstalk

No. length diameter ber number angle length length
(cm) (mm) num ©) (cm) (cm)
CBG0295 29.36 7.13 1.00 4.80 88 7.98 20.60
CBG0297 32.60 7.77 1.50 6.00 68 7.30 23.17
CBC0298 16.60 3.64 1.00 4.00 65 5.26 12.90
CBG0299 33.96 5.86 2.00 5.20 85 6.86 14.64
CBG0300 22.80 3.71 1.20 4.00 65 7.93 17.20
CBG0302 29.38 5.99 1.00 4.80 50 8.39 20.48
CBG0308 25.00 7.83 1.00 4.00 42 6.87 20.00
CBC0324 31.13 5.56 1.00 5.50 85 6.39 21.13
CBG0325 33.96 5.86 2.00 5.20 84 6.86 14.64
CBC0326 22.04 5.36 1.00 4.60 66 6.95 18.44
CBG0327 17.38 6.62 1.25 5.25 84 5.68 15.45
CBG0328 15.50 3.93 1.00 4.40 88 4.66 13.20
CBG0329 27.00 6.89 2.00 5.00 68 8.15 22.25
CBGO0330 17.00 5.19 1.00 4.80 41 6.04 12.50
CBC0331 23.00 6.65 1.00 5.33 44 6.04 13.00
CBG0335 19.50 6.08 2.00 4.75 66 8.13 13.00
CBG0336 23.00 7.60 1.00 5.00 66 6.50 19.50
CBG0337 22.12 6.11 1.20 4.80 52 6.29 15.90
CBG0338 26.34 6.46 1.40 5.20 40 6.42 13.30
CBC0339 25.20 8.01 1.00 4.60 55 8.02 18.20
CBG0340 33.96 5.86 2.00 5.20 86 6.86 14.64
CBG0341 17.20 5.62 1.00 4.75 68 5.21 10.28
CBG0342 20.05 5.51 1.25 4.25 66 6.25 14.80
CBG0343 25.35 4.64 1.50 4.50 66 5.81 12.50
CBG0344 19.16 4.86 2.00 4.80 52 6.34 14.06
CBG0345 30.53 6.73 1.00 6.00 50 6.88 24.00
Chunpoong 31.23 6.73 1.00 6.00 50 6.88 24.00
Jakyung 30.33 6.73 1.00 6.00 51 6.88 24.00
Kumpoong 32.63 6.73 1.00 6.00 52 6.88 24.00
Yunpoong 33.96 5.86 2.00 5.20 89 6.86 14.64

Mean=SD 25.58+9.24 6.05*=1.15 1.31+£0.41 5+0.6 64.4+15.83 6.72+0.92 17.21+4.25
C.V(%) 42.2 19 31.3 12 24.6 13.7 24.7
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