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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.
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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.

L

Eol| whet *@*&ﬂ—b— 5—2}3 l ozLo] )2 o]—X] oy %r_a ]

DE 2 o] wEelth. HEF 7159 2 (Kwon er dl,
200104 % 293 Hl&o] WA Yepg=tl, 2 AFAolA
P2 UERT JES dubro g st 9 550
ol2 9l&) JN7tEo] "} (Kim e al., 2014). ©]
A FE B AIFL2 FF 54T S A A
Ahe QB 222 A4 TR TS Alojsle el d%
o2 29 FA] vl &S AAIsh= ﬁOI ohd7F A7)
Apke] FEH 7H§}Ek ol é*‘ £ EA43= Table 49}
2tk 33MIE HE T 135, 4-5300HE 9=, 6
SR ISR “24 = 2 (2014 159)7F ZARFATH

—
_

] O
‘E'.



ue|d/pess Jo "ON ‘dSN, ‘O1es Sumas pass ‘YSS,. ‘Wue|d/siemol Jo "ON ‘ddN
‘Suediuoay) YD ‘unswinan) ‘g0 ‘ulflwnan {0 ‘SueAyung ‘Hg ‘unsduny) ‘gD ‘auoung {0S ‘unung ‘NS ‘Suoodwnn (gD ‘Suoodung {ds ‘Suoodon g ‘Buooduni ‘dA ‘Buoodunyd
‘dD, WAWQ) 8L SBuey sidniny s.ueoung Aq 500 > d 18 JuasalIp APUEDYIUGIS Ble SISNS| JUBIBYIC, UMOYS ale suswiiadxe pajeledss s1edldil wlo) QS F senfeA suespy

£ss - - - - - - < SRR RIGRCGL XGLELL FOTTOL UENFSE) WIGH SN,
pro - - - - - - - WBTEIS ROERRL NLOFCEL PROVIFIIL WTETLEL POTLFOR oL
659 - - : : - - - BWBITCOL WIGLFEE) PYLGLTCLY PI6BITIE) PUTIELLS BTLTEH N

€60 - - : ~ U918 REELTO PUGELTOS) PELITON QUGTLFEF EEVITELL (PIOCLT 7L OPESELTS0) ESLTLYS Aﬂm\w_ o
cer - - - T SSRLGNDUIII MO PESTOU XRITI0 RIS PGS BEUTCL AIUIGL y R
695 - - - - AS9TE9S GoLTLTLES ETOLTLO9 GEESLTHOS REGELFOL0 QrSOLTYSS WIUSIT09 GRITLESKS GRULTLES N

09 - - : — PrUTTEs SIR0SL ALUSLTSS) eULTIT0 QLTS WOLTEEL HEVLTII PIGTLTSLS PeESLTFIS Aﬂm\w_ o
g5/ - - : T LTS PO GISOITSY GEOTOR LTI MUNTCOL RSOROW OLCIT0 ROLTLOL Lo SN
895 - - - ~ WEEIFUSH RITTOR) PRGTLIRE PLETITIG) PICCLFEGS PTITFLOL WELTELS SUCELTON WTTLTYEY  diN

€70 POGLTEN ULFOW PXOFHEL WOLTYIL BO9T6OL BN9TOL MISLFUE BLLFLGL PUOSTLEL  QrOROR PSOTITER  HEGRELE NEGLTOT SN
b9 PLHOLFILS PELYLTLSS BLGYLT6Y. RPELTO0L PLISLTORS POLOLFERS HLSOLFOL9 G6EELFSE0 QTLOLTER) 0PG99 PLOSLTRN QLLOLF6L9 POLEGTHTI %mm sieog
S'ET PAOLLFET PGLOTEN PHOTOO SUSFOEL PERSTSOL PEOSTEOL MO9STLH  JTSTORL MBLOTLEL 99T 6T POOBLBFEST  BSBFO0C (UOTLRL (N
SN 3D O L o) HS o) 0s ns dno ds dD dA WD sway PO

"B2I0Y| Ul SanalieA Suasuld Jo SONsLISIeIEYD UONEDLNONY pue SuLidMO) 3] b d|qerL

‘paas s|gnop Jo oney ‘ay

‘pass a|qnop Jo "oN ‘q ‘pass a[8uls Jo "oN ‘S, “ueAyung ‘Hg ‘unsduny) ‘SH ‘suoung ‘DS ‘unung ‘Ng ‘Suoodwinn {dnD ‘Buoodung ‘4s ‘Buoodon {dn ‘Buooduny ‘dA “Buoodunyy
‘4D (LIWQ) 1581 d8uey aydnny s.ueoung Aq §0°0 > d 18 JualRYIp Apuedyiudis ase S1aNS| JUBJRYICs "UMOYs ase sjuawedxe pajeledss ajediduy wioy QS F sen[eA suesW

0
B6L 8+ C99 CQeLg/L+809  PE6 0L+t OVCLFCSY 9P6ELLFRCS  ICLOLFC8S  PPLOLLF L LY POS6YLTFEES SCLLF 8OV M“_\W“ pjo
s1eg
B8L9F9°CE qs6'8+ '8¢ PO6'9+0'LC PLY'6 +C0C 489S F¥'S¢ Q9L LF0°LC Po0C 9+ GeC PL6E9FOLC 9969+ g'GL a g A
PLOY+99L PZ9'8+ 8L qBC9SF/L'EC er'LF+9EC qBLEBFSEC PICTS+ L6l e6L'8+04LC Pe0’ L+ S8L 29¢€9'9 ¥5'CC S
0
BG00L + €99 BY/0L+09S9 OQBEyOL+8'LS  gee9CL+ L'ES B9 8 +¥'SS Poqgy LL+C0S 00’6+ L'9S PeLCL+VIY  PI6CEL+LLY M“_\W“ plo
s1eg
pPo8 ¥+ £ 8L qegy'8 +9'9¢ 2%69'S+0°CC BEL'6F98C qeyy’ L +8'9¢ qLL8F 8T 9CsF0€C Prro+ €8l P9C9+ S99l a v A
«Por'S+6 L IPL6'B+6'LC 9ELF VLT BLLLF6'VC 8¢9+ S'Le qeeg L+ ¢'¥vC B 9+98L 2q¢6’'Ss+6'0C WELFYBL @S
adhhy  plo
HS SO (O ns dnNd dS dD dA add paog  sieap

"eal0y| Ul sanaueA Suasuld xeued Jo adAy pasg ‘g dqer

210



a2 B S I A

NelFe Ueplie F598 £ 3, 4, 5, 644004 7]
13.6-29.171, 43.4-70.77W, 53.7- 66.6711, 57.2-70.5/12 UE}
Wk A e NS E A AR 3EAOlA B9 235
M= 7P AR, 4385 sd80] 507 FHE A2 Bl
stlaL, 6dANA 65.PHE 7P BT 4-5d483 694
Zhol| ztol7b AUA=H, FAREZTES] Aol AA 7] HE
gk 2ol =37 ofgfth 3N FXe 4t
13602 7P 2o, AZo] 201702 7P Bkth 4348004
= A M) Zt 400 U2 A, AF, e, FA
o] el B2 AR YT sdAelM = LF0] 66.6
NE 7P B3kt edAol = Age] 705702 718
AZo] 57002 7P AU
A B EFF 7o) JHskEe] Afolvt
HAFA = Xk JF, 13 3 332 dAo] T71Es
7t S7FIRo L, A2 4adAel vlsl] 5 -6 dAYelA
AFE HAFATE A2 9v] e AFE e
. @Zol 5-6dA0M ZTF Ak A9, o
| wlal o3 JHAl (Lee, 2002)2 AXo] ZF7)ske
ol Zlo] 373 F sk T 9wkl
wEhy F5E A8 s 9 AL
elME AEAY 7] AP A5 4

-
i)

7338F

(oo}

o

Ao}, e

a

s

N e
A

l;)

N
O
o

q =

Y

o M M it £ o
N
N oolN g
4t xS
N

i b

AdER 7T AT
& 3, 4, 5, 6dAA ZH7]
57.6-74.9%, 63.9-81.8%, 71.9-87.7%, 68.0 -81.3%% L}E}
Gl F5d 2AES 398 4-694 Tl Aol HofF
ATt 3] AHES FF Het 64.6%A5L, 4394 o]
e 70% TFHE YEeRET ole st A AlREE
3N = FAF AAo] FAolA] 9k Wit R dtty
), 4340 o)do] sojof HlZA YA Aio] o]FojFE T
Fol A 4 QUuh. F5E A" T FAGE 3, 4, 5,
6 Al A ZH7] 14.4-31370, 51.4-82270, 54.1-81.87),
65.5 - 88.6712 YERITE 330l AF3} AFe] A4
A7t R, A, Ao A4 AT FelsH
A JeRdth 4- 63400 = AAZF Az A B
W HAFH AFe] Ad FASTE s AY tha A Y
oL, AF, B, A8, A A A B
A A% 24 A7 A9l AL E£7,
T Z7)¢ 2 E=20 19 20T A
zpolof| A wAst Aoz dAtE) F5E A A
oshs 8912 &7 B Aslel A4dE 55
ol wE} 2olE B = e, AHE FFHe=
& 2 uf AAES 434 o) elMeE BF 70% olde] A4
ES HoFlom, A4 7l & o7t QITh FY FA
E 4-5340904 67.0-69.370, 6d48A 753702 2]z} 1t

=
©

=i o)
Rl

211

w

FoAEN g 25 ALk
G= Ao - AEFZY

ZZot}, 20159 A
Aoz Asstel 1F
By g7t Aleeict st
TAe] ArbFe sAT FTAE, AT
(18,900/ 10a), 7 E714~ (Table 5), 1008F (5g) 52

o=

=
=

sl Akzo] 7hs sl
FS A ANEE AP S8l AEA 7 25 =

A A, 2719 Aol SHEE R AeE UEr
Wtk (Table 5). 3342 4% AFe] 27147 7P¢ €43, 1
o ze A, A9, Ao we] ggter ymx] &
Zrlle Zol7h G, 4349] A9 A% >4 > 3% > F

3¢ [e) o)
FE, A, Age

M, BE > HE,
AZ > Y >HAH > IE AE,
wollem, adAe] s A%
FZ9] Lol o7 Ak HS
2o} mE Ao AA A4 B

FolHE A4l 71

\

L=

rl

ol
i er

)
H

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.

R RE FES AR EHou 4-5348 V1FEos B
el BHorS i, 27197 B F5E AF (Kwon e al,

2000)2F AYoldrt. 1 tho2e F, A 9 dFol ¥
Rkom, A, FF, A B ATl Bl e FEoE
ERsdth A4 ) Zol7h & FFol AU, 23R e FF
o] ATh 719 = A% AJATE o), ARl <]
M= JEgFS vk Fow wEY, o] Axhk=s F5E T4

A7 vieh e ARE T F5E A AAES A
=3 A, 3, 4, 5, 63d40A Z}7] 13.9-322 kg, 493 -
77.6 kg, 552-86.8kg, 76.3-106.5ke/ 10aZ YERSTH (Fig.
2). R BE FF5 AR ZYou, 4-5d4<] 2
HE 7RI ddde] B, AEA B 27197 B A%
Ao FAF Arkero] frolsAl Wi, ME A3l T4+ A
skl felsiAl e Aoz el UHR| EEES T
7F AEATE Qe B2 FAES Ags] Adatr] flsh
ABERE FE2 B 23 3, 4, 5, 634N 27,
21.7kg, 67.7kg, 744kg, 89.0ky 10a2] FAS AL
AATE. o] A= o]&3tH, Qlike] URHARl T4+ itk
o Aok w7F B o] ezt 43l 13] AFT
739 67.7kg/ 10, TAEAS Hoislelr] S1al 3 - 64l
] 43] AEL A= 2528kg/ 10 a2 A 5 Ak

olAAje] ¢ 2+ F (1.8mx09m) 63F (73 99)¥
A2 7S 18,9008/ 10a (945 g)2] EAF Dosit) 1
9 2] 717k AES A9 10a F oF 2kgo] AL

S

==

Thal 7RISR, QA TAke] SAMlE2 449 13] =
AZF of 85w, 6 43] AF Al AZF °F 21.1MHE F

) < A e A
o7 FYAHL 7] flslixe ol gk BRI Hasitt
by oz 4k o2 & wid 10%Y AF7F LAsle, 2,
3, 4, 5, 6340 Z17] 10%, 20%, 30%, 40%, 50% <]
o] AFES Bt ¢d#A Ut} (Chung, 2007). ©] A=
AgshH 4dA ol 13] AT H9E oF 474k 10 a, 3
-6dAOlA 48] AT A= oF 153.9ky 10aS ALt
T o], Aste] Al AA BE "olx|A "} B, ¥
5o FoEN vwEH JEE] "olRle FRIE A A3
o] BF o] ojzAlde g Zg3t} o)e} e Ax
AEFF B FUE g TR A dEske] on 9l
287 E Aoz wotdn)

O

rir e ol

0
rr

20| 2

B ATE TN A AT 28 P AT
Al (AR S PI01049401)0] Aol 23] o]FoiFl A=z
o ZAF=HU Tk

o

REFERENCES

Ahn SD and Choi KT. (1984). Characteristics of flower organ,
inflorescence and flowering in Panax ginseng and Panax
quinquefolium. Korean Journal of Ginseng Science. 8:45-56.

Ahn SD, Chung CM and Kwon WS. (1986a). Effects of
temperature and daylength on growth and flowering in
ginseng(P. ginseng C. A. Meyer). Korean Journal of Breeding.
18:254-260.

Ahn SD, Kwon WS, Chung CM and Son ER. (1986b). Study on
the optimum time of seed production and development of
embryo in Panax ginseng C. A. Meyer. Korean Journal of Crop
Science. 31:123-128.

Cheon SR, Ahn SD, Choi KT and Kwon WS. (1985).
Characters and inheritance of stem color in F; and F, of violet-
stem variant x yellow-berry variant in Panax ginseng C. A.
Meyer. Journal of Ginseng Research. 9:264-269.

Choi KT, Kim YT and Kwon WS. (1992). Status of new
varieties breeding in Panax ginseng. Korean Journal of Ginseng
Science. 16:164-168.

Choi KT, Lee CH and Cheon SR. (1979). Studies on the
variation of flowering date in Korean ginseng plants. Journal of
Ginseng Science. 3:35-39.

Chung CM, Nam KY and Kim HT. (1989). Growth
characteristics of early peduncle developing plant in Korean
ginseng(Panax ginseng C. A. Meyer). Korean Journal of Crop
Science. 34:92-97.

Chung CM. (2007). Standard -cultivation of Panax ginseng.
Jungbu Publisher. Cheongju, Korea. p.92.

Chung YY, Chung CM, Choi KT and Chung CS. (1992). The



comparison of growth characteristics of Panax ginseng C. A.
Meyer and Panax quinquefolium L. Korean Journal of Breeding.
24:81-86.

Chung YY, Chung CM, Kang JY, Kim YT and Choi KT.
(1993). Characteristics of early and late emergence groups in
Panax ginseng C. A. Meyer. Korean Journal of Breeding.
25:204-210.

Han CY, Lee MS and Kim JM. (1974). Studies on the
fertilization of Panax ginseng. Korean Journal of Breeding.
6:113-115.

Kim YC, Kim YB, Kim JU, Lee JW, Jo IH, Bang KH, Kim DH
and Kim KH. (2015). Difference in growth characteristics of 5
year old ginseng grown by direct seeding and transplanting.
Korean Journal of Medicinal Crop Science. 23:480-488.

Kim YC, Kim YB, Park HW, Bang KH, Kim JU, Jo IH,
Kim KH, Song BH and Kim DH. (2014). Optimal harvesting
time of ginseng seeds and effect of gibberellic acid(GA;)
treatment for improving stratification rate of ginseng(Panax
ginseng C. A. Meyer) seeds. Korean Journal of Medicinal Crop
Science. 22:423-428.

Korea Seed and Variety Service(KSVS). (2015). Searching plant
variety protection database. Korea Seed and Variety Service.

213

1]

Z4A1
==

G

Gimcheon, Korea. http://www.seed.go.kr/english/function/system
_05.jsp(cited by 2015 Oct 10).

Kwon WS, Lee MG and Choi KT. (2000). Breeding process and
characteristics of Yunpoong, a new variety of Panax ginseng C.
A. Meyer. Journal of Ginseng Research. 24:1-7.

Kwon WS, Lee MG and Lee JH. (2001). Characteristics of
flowering and fruiting in new varieties and lines of Panax
ginseng C. A. Meyer. Journal of Ginseng Research. 25:41-44.

Lee SS. (2002). Characteristics of photosynthesis among new
cultivars of ginseng(Panax ginseng C. A. Meyer). Journal of
Ginseng Research. 26:85-88.

Rural Development Administration(RDA). (2012a). Good agricultural
practice of ginseng(Revised ed.). Rural Development Administration.
Suwon, Korea. p.76-77.

Rural Development Administration(RDA). (2012b). Research
criteria for agricultural science and technology research criteria.
Rural Development Administration. Suwon, Korea. p.759-770.

Yu HS, Kang BH, Kim YG and Lee ST. (1997). Effect of
seedling size and low temperature on growth and bolting in
Angelica gigas Nakai. Korean Journal of Crop Science.
42:196-201.



