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Flowering and Fruits Formation Characteristics in Major Varieties of Panax ginseng
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ABSTRACT

Background: This study aimed to investigate the flowering and fruits formation characteristics of Korean Panax ginseng varieties.
The results will provide basic data for ginseng seed production and breeding program.

Methods and Results: The characteristics investigated included flowering date, seed setting rate, seed type and seed production.
The ginseng variety Chungsun had the earliest emergency and flowering dates, whereas Sunhyang showed late emergence and flow-
ering dates. The emergence date of Chunpoong was not later than that of the other varieties, but the flowering date was delayed. The
seed setting rate was 64.6%, 75.8%, 78.5% and 74.4% for three, four, five and six-year-old varieties, respectively. The ratio of dou-
ble seed (RD) for Sunhyang and Chungsun were higher than those for the others, whereas the RD for Chunpoong was the lowest.
Yunpoong and Sunone had many stems per plant and a high seed production rate. Seed production was 21.7, 67.7, 74.4 and 89.0 kg/
10 ain three, four, five and six-year-old varieties, respectively.

Conclusions: The emergence date ranged from April 15 to 25, and the flowering date was from May 10 to the 19 for the new gin-
seng varieties. The average seed multiplication of the ginseng varieties was about 8.5 and 21.1 times a year for varieties in which,
seed-production occurs once a year for over four years and four times over six years, respectively.

Key Words: Panax ginseng, Characteristics, Flowering, Fructification, Variety

M A 94 MR s Qo] IEAGUS ALkS 9% A4 2

o] Htt. M AAE, =%, 4T 2 535 59

Q14 (Panax ginseng C. A. MeyerollAl 2z 7)stA 4 XHEH}‘2 7IHEe 2 sle] AEFo] SAFHIL JTh AT =
295 7R A AN 2l F 3dolw, gigF 44 1 7] B gro] Al Zpo] (Cheon er al., 1985)= UAIRF A}
AR sl SF2GES Fgsial siok. kel A7k 4 A4S e, drfls dEeid A4S veldth 552
7F ok 180d A=olH, Mslelle dFET 229 o] & F7|9} Gre] HAoly, drle S Yepdith IS
AoZ AHA SITh (Ahn er al, 1986a). 394 ool A& E719F el Ao] FFat o, dule Asehd A

AollMe A 2 F 308 AEW o] 7] A& T 22 AAS WY 58sES gyt Ase AEE

2o YA E 7R R H17] AlFfela, 2ol I 50 3 FsFe F7HAQ 5 3AE W) (Choi et al, 1992;

-60Y H=rF A ozt oA Eoh (Kwon et al., 2001). Chung et al., 1992). AE7H §A4E FFE52 79 e
A3e] F8 AEES FNEE SalA A # F4 ol AT TAEEE A=l

o] 3gE]of gitt. OW S-S B ANEFS S4S Arls o]} Z¥o] A9 it AFANN FAEE SAHE FHFE

*Corresponding author: (Phone) +82-43-871-5531  (E-mail) kimodh@korea.kr

Received 2016 April 3 / 1st Revised 2016 April 18 / 2nd Revised 2016 May 2 / 3rd Revised 2016 May 16 / Accepted 2016 May 18

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecom-
mons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original
work is properly cited.

207



. 2104} .

2104} . HEA

(e e}

o

59 M A Ao Wl =W, 2 F5 AAS] AN
HEol= Ak, ko ® SAEojof & FFo HixE A
A = dL Aoz AgEn AF7R e A F2 A%
2 SAEES o2 A4S (Han er al, 1974), 71317]
Ho] (Choi et al, 1979), 34382 2 7354 (Ahn and
Choi, 1984), AN&FA7] +9% (Ahn et al, 1986b), &%= H
dgz70] stel| HIX= P& (Ahn er al., 1986a) B &%

=

T2E A% AE 5 (Kim e al, 2015)] dis] Barg wp )
ou}, FH2o $AE B FFE (KSVS, 201500 st 73}
2 Ad EAe #g A7dde P53 dAolnt wepA, £
AFolMe A7 Sl 448 At F8 F54 st
2 Ad EAe #Ag AxEs A7l o AxE Bayskaat

[s]=]]
og

M=

h =)

SHAAEZ A AMEAT (FE
A (Panax ginseng C. A. Meyer)2] =
QFFTS PO R 20143%E 20158704 2ol 2

S
KR
=

+7d) ~

)
[e]
‘.El"
#
AT ABEES BE 3 F 5 13
HE 5 9%, 6292 AT ¥ 6FFL °

S0 52 Table 19 VERS vke} 7t}

Table 1. The origins and qualitative characteristics of Panax
ginseng varieties used in study.

Variety Origin ggel;r; CF;Joltr
Chunpoong Deunghwangsukjong Purple Light red
Yunpoong Jagyeongjong Purple Red
Gopoong Jagyeongjong Purple Red
Sunpoong Jagyeongjong Purple Red
Gumpoong Iochljcgﬁiety Green Yellow
Sunun Jagyeongjong Purple Red
Sunone Jagyeongjong Purple Red
Cheongsun Cheonggyeongjong Green Red
Geumjin Geumsan local variety  Purple Red
Sunhyang Jagyeongjong Purple Red
K-1 Jagyeongjong Purple Red
Geumsun Icft]:iij\r/g:?eily Purple Red
Cheonryang Yeoju local variety Purple Red
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Table 2. The emergence and flowering date of ginseng varieties in Korea.
Years | 1)
old tems cp YP Gp s GuP SU SO CS SH GJ K-1 GS CR
3 Years Emergencedate  4.18 4.20 4.18 417 418 420 421 420 423 425 419 418 4.21
old  Floweringdate 518 515 515 517 515 518 518 515 519 520 517 517 516
4 Years Emergencedate  4.22 422 421 421 421 422 422 420 4.22 - - - -
old  Flowering date 517 515 515 516 514 515 517 513 518 - - - -
5Years Emergencedate  4.22 422 422 423 421 421 422 419 425 - - - -
old  Flowering date 516 513 514 516 513 514 514 512 517 - - - -
6 Years Emergencedate 419 419 419 418 417 418 419 415 4.20 - - - -
old  Flowering date 514 512 512 514 511 512 513 510 5.15 - - - -

CP; Chunpoong, YP; Yunpoong, GP; Gopoong, SP; Sunpoong, GUP; Gumpoong, SU; Sunun, SO; Sunone, CS; Chungsun, SH;

Geumjin, GS; Geumsun, CR; Cheonryang.
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Fig. 1. Seed-setting type of Panax ginseng. A; unfruiting, B;
single seed, C; double seed, D; triple seed, E and F;
difference of the ratio of double seed.
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Table 3. Seed type of Panax ginseng varieties in Korea.

Years

Seed

CpP YP GP SP Gup SU SO CS SH
old  type
4 s 18.4+7.34c 20.9+5.92bc 18.6 £6.48c 24.3+7.85ab 21.5+6.28bc 249+7.17a 21.4+7.36bc 21.9+891abc  14.9 +£5.49d*
Years D 16.5+6.26d 18.3£6.44d 23.0+5.26¢ 24.8+8.11bc 26.8 £7.44ab 28.6+9.13a 22.0+5.69¢c 26.6 £8.48ab 18.7 £4.80d
old :E/D) 47.741329cd  46.4+12.79d 56.1+9.00a 50.2+11.48bcd 55.4 £8.60ab 53.1+12.63ab 51.8+10.43abc 56.0+10.74a 56.3+10.05a
0
S 225+ 6.63bc  18.5%7.09d 27.0£8.19a 19.1+5.22cd 23.5+8.37ab 23.6+7.49ab 23.7+£5.62ab 18.3+8.62d 16.6 £4.61d
Ye5ars D 15.8 +£6.56e 21.0+6.91d 23.5£6.20cd 27.0+7.16bc 25.4£5.68bc 20.2+9.41d 21.0+6.90d 28.2£8.95b 32.6+6.18a
old :E/D) 40.8 £11.25f 533+14.95cd  47.1+£11.07def 582+10.12bc  52.8+11.39cde 45.2 +12.40f 46.4+1093ef 60.8+17.8Tab  66.2+8.19a
0

Means values +SD form triplicate separated experiments are shown. *Different letters are significantly different at p <0.05 by Duncan’s Multiple Range Test (DMRT). "CP;
Chunpoong, YP; Yunpoong, GP; Gopoong, SP; Sunpoong, GUP; Gumpoong, SU; Sunun, SO; Sunone, CS; Chungsun, SH; Sunhyang. ?S; No. of single seed, D; No. of double seed,
RD; Ratio of double seed.

Table 4. The flowering and fructification characteristics of ginseng varieties in Korea.

Years

old Items cpY YP GP SP GuP SuU SO CS SH G K-1 GS CR Mean
3 NFP? 281+647ab 30048542 258+879%cd 291+662a 231+6.18de 186+523f 247+560cd 208+503¢f 205+583f 136+ 529 208+614ef 243+619d 263%7.10bc* 23.5
Years S(%E;) 6241997cd 67941021 60.8+15.62d 66.8+14.40bc 693+10.72b 69.5+13.39b 67.0410.5Thc 58.3+16.70d 58.0+15.17d 70.0+13.87ab 749+14.87a 581+1419d 57.6+1041d 64.6
old NSPY 250+793bc 3134931a  24.8+1265cd 280+643b  237+807cd 197+ 7.78fg  231+7.51cde 17026568 169+6.65gh 144£706h 234+865cd 20017.82fg 21.3+£7.94def 22.3
4 NFP  434£1228f 63.0£1337bc 51941344 707+2127a 593+133Tcd 69.1+12.3Tab 53.8+1298de 68.6+21.92ab 45.1+13.34f - - - - 58.8
Years ?OS/)I)Q 787+10.02ab 63.9+13.11e 808+645ab 703+14.18d 81.8+7.20a 780+8.73ab 78.5+10.54ab 72.4+10.27cd 76.4+10.73bc - - - - 75.8
old NSP  51441539d 575+1287d 64.6+1434c 739£1792b 75241766ab 822+17.22a 655+15.11c 75.0+2152a 52.2+11.42d - - - - 67.0
s NFP  537+14.080 54.5+1265b 66.£15616a 554+1054b 61.6+1393ab 564+1593b 60.7+10.23ab 58.1+12.79b 563+8.57b - - - - 58.9
Years ?OS/)I)Q 71941083 73.9+13.35de 76.8+880cde 84.1+10.79ab 804+8.08bc 780+9.85cd 742+10.35de 81.6+11.03bc 87.7 £5.59 - - - - 78.5
old NSP  54141536e 605+13.53de 74.1415.01ab 729+14.33bc 743412.98ab 64.0421.93d 65.6113.82cd 74.6+13.87ab 81.8+12.27a - - - - 69.3
6 NFP  68.8+27.20a 57.2+£2206b 69.6+1891a 615+19.14ab 69.3+19.14a 70.5+19.74a - - - - - - - 65.9
Years ?OS/)I)Q 680114.60d 73.741324bc 721+14.09cd 739+410.77bc 774+843ab 8134813 - - - - - - - 74.4
old NSP  69.8429.52bc 655+3030c 76.6+25.03bc 72.7+29.90bc 79.3422.22ab 88.6+26.23a - - - - - - - 75.3

Means values +SD form triplicate separated experiments are shown. *Different letters are significantly different at p <0.05 by Duncan’s Multiple Range Test (DMRT). "'CP;
Chunpoong, YP; Yunpoong, GP; Gopoong, SP; Sunpoong, GUP; Gumpoong, SU; Sunun, SO; Sunone, CS; Chungsun, SH; Sunhyang, GJ; Geumjin, GS; Geumsun, CR; Cheonryang.
INFP; No. of flowers/plant, ¥SSR; Seed setting rate, “NSP; No. of seed/plant.
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Table 5. Number of stem per plant of Panax ginseng varieties in

Korea.
Varieties 3 Yearsold 4 Yearsold 5 Yearsold 6 Years old
CP”  1.01£0.01b 1.03+0.02cd 1.08+0.05cd 1.24+0.05b*
YP 1.10£0.06a 1.33%£0.07a 1.50+0.07a 1.72+0.20a
GP  1.03+0.02b 1.07+0.02c 1.09£0.02cd 1.24+0.08b
SP 1.03+0.01b 1.02+0.07d 1.03+£0.03de 1.11+0.02bc
GUP  1.02+0.03b 1.02+£0.01d 1.04£0.02de 1.05+0.01c
SU  1.02+0.03b 1.00£0.01d 1.07+0.04cde 1.21+0.10b
SO 1.04+0.05ab 1.25+0.01b 1.39+0.09b -
CS  1.04+0.04ab 1.04+0.07cd 1.11+0.01c -
SH  1.00+0.00b 1.00+0.00d 1.01+0.07e -
@ 1.02+0.02b - - -
K-1 1.02+£0.01b - - -
GS  1.01+£0.01b - - -
CR  1.06+0.02ab - - -

Means values £ SD form triplicate separated experiments are shown.
*Different letters are significantly different at p <0.05 by Duncan's
Multiple Range Test (DMRT). "CP; Chunpoong, YP; Yunpoong, GP;
Gopoong, SP; Sunpoong, GUP; Gumpoong, SU; Sunun, SO;
Sunone, CS; Chungsun, SH; Sunhyang, GJ; Geumijin, GS; Geumsun,
CR; Cheonryang.
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Fig. 2. Seed production of Panax ginseng varieties in Korea.
Means values £SD form triplicate separated experiments
are shown. *Different letters are significantly different at
p <0.05 by Duncan's Multiple Range Test (DMRT). CP;
Chunpoong, YP; Yunpoong, GP; Gopoong, SP; Sunpoong,
GUP;  Gumpoong, SU; Sunun, SO; Sunone, CS;
Chungsun, SH; Sunhyang, CJ; Geumjin, GS; Geumsun,
CR; Cheonryang.
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