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Abstract

This study was carried out to obtain the basic information on the development of flower bud
and to clarify the characteristics of flower organ and flowering in Korean ginseng (Panax
ginseng) and American ginseng (Panax quinquefolium).

The formation of flower bud in the dormancy bud of Korean ginseng was initiated about the
middle of June and completed late in September. The ovary, style and anther of Panax ginseng,
violet-stem and yellow-berry variants, were formed earlier than those of Panax quinquefolium.
Panax ginseng, therefore, flowered earlier by one month in comparison with Panax quin-
quefolium. As for the effect of temperature on the flowering of ginseng, both species, Panax
ginsenyy and Panax quinquefolium, grown at 20°C flowered earlier than those at 15°C and field
conditions, but did not flower at 30°C. Seed characters were better in Panax ginseng than in
Panax quinguefolium and the amount of seeds showed the highly significant positive correlation

coefficient with peduncle length in both Panax ginseng and Panax quinguefolium.
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Fig. 1. Flower organ differentiated about the
middle of June.

Fig. 2. Structure of dormancy bud with an- Fig. 3. Dormancy bud matured late in
droecium and gynaeceum about the middle of September.
August.
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Fig. 4. Change of the growth of ovary in 4-year- Fig. 5. Change of the growth of style in 4-year-

old Panax ginseng (Violet-stem and Yellow-berry old Panax ginseng (Violet-stem and Yellow-berry

var.) and Panax quinquefolium. var.) and Panax quinquefolium.
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Fig. 6. Change of the growth of anther in 4-year-old Pamax ginseng (Violet-stem and
Yellow-berry var.) and Panax quinquefolium.
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Table 1. Characteristics of inflorescence in 4-year-old Panax ginseng and Panax quinquefolium

No. of Width of Length of Length of Length of
Species flower flower buds flower buds pedicel peduncle
buds {mm) (mm) (cm) (cm)
Panax ginseng
Violet-stem var. 86.3a 1.7 2.72 6.1 16.62
Yellow-berry var. 74.6b 1.7 2.8b 6.6b 17.13
Panax quinguefolium 71.6b 1.7 2.6 4.2¢ 11.1b
L. 8. D. (0.05) 9.8 NS+ 0.10 0.47 1.34

Same letters in a single column are not significantly different at 5% level.
* NS: Non-significant.



50 A5 - A gl

Arets) %)

fEERS £%16.6,17.1, 11. 1.em2 A HKEEsL EPM sl ERABS =& EFPHEe
A @A e] glek( Table]),

AL HETAA #5587 oo RMEMENZ MRS £8P Bil2s BT E
A fufetpol el K3l 2 fEeleh Y. deb ) (EFPEET RECENE 2R ALH
o2 grslel oF MHel Wt WESAL » HRE Table 280 Reh
Table 2. Variation of the number of flower buds per plant according to the planting position in 4-year-old

Panax ginseng and Panax quinquefolium

Unit: mm
Planting position (line) L.S.D.
Species
1 2 3 4 5 (0.05)
Panax ginseng
Violet-stem var. 92.1 100.9 103.0 89.8 45.9 28.22
Yellow-berry var. 72.2 74.0 85.4 76.5 65.0 NS*
Panax quinquefolium 71.2 74.3 74.4 75.1 62.5 NS

* NS: Non-significant.

Table 3. Variation of the length of flower buds according to the planting position in 4-year-old Panax
ginseng and Panax quinquefolium

Unit: mm
Planting position (line) L.S.D.
Species
1 2 3 4 5 (0.05)
Panax ginseng
Violet-stem var. 2.56 2.93 2.89 2.68 2.63 0.18
Yellow-berry var. 2.65 2.73 2.83 3.01 2.82 0.16
Panax quinguefolium 2.73 2.78 2.52 2.51 2.46 NS*

* NS: Non-significant.

Table 4. Variation of the width of flower bud according to the planting position in 4-year-old Panax
ginseng and Panax quinquefolium

Unit: mm
Planting position (line) LS.D.
Species
1 2 3 4 5 (0.05)
Panax ginseng
Violet-stem var. 1.62 1.77 1.86 1.68 1.60 0.10
Yellow-berry var. 1.65 1.70 1.70 1.80 1.72 0.07

Panax quinquefolium 1.83 1.83 1.65 1.63 1.63 0.14
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Table 5. Variation of the pedicel length according to the planting position in 4-year-old Panax ginseng
and Panax quinquefolium

Unit: mm
Planting position (line) L.S.D.
Species
1 2 3 4 5 (0.05)
Panax ginseng
Violet-stem var. 4.96 6.66 7.19 6.34 5.12 1.30
Yellow-berry var. 5.73 5.38 7.17 7.57 6.36 0.83
Panax quinquefolium 4.29 4.97 4.55 3.94 3.42 1.02

* NS: Non-significant.

fEFHES ERE 2o /MERe AdEs EEAS) BB el TR FEEE 2
olz ¥m M- K] MKKME EBCL KMES EEAE it HIEED HEES)

ReEH Al 58 51Tol A 1TERE MEBUT P49, 524 71 A gich(Table 2) .

ftk, TEE 2 IMEERS BE&Mol 2, 3174, H#Eel 3, 4174, Lejn ¥BAE
ol 1, 2froll4 & M-S Ki( Table 3 -5), fERME-& HEMGa 2RAE s 2, 3,
4910l fefrRcl Al HAB-L 1170l HAAT 2, 3, 4, 517Rcll= HEEel RES
2] oretrh( Table 6).

Table 6. Variation of peduncle length according to the planting position in 4-year-old Panax ginseng and
Panax quinquefolium

Unit: mm
Planting position (line) . L.S.D.
Species
1 2 3 4 5 (0.05)
Panax ginseng
Violet-stem var. 15.2 16.7 20.7 17.7 12.5 4.07
Yellow-berry var. 14.1 16.9 19.0 185 16.9 2.52
Panax quinquefolium 9.7 13.5 12.4 11.0 9.3 2.74

Llbel #R2 Ho} XEAES MM/ REAZL 1WA =2 Bl EEAEY T
e BEol SEAZERH =7 dFol, [l RE T A BMEENES 2R A= AL &
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i FES ttdte] A HImel i, ol BHMHEES RMEME P fd =l RS Ao
=, e BEAEL 1.517°] 2, 3. 41“I9] WE e %4 A2 e glou FEE AR
Ae ZHEe W Fifrelld EFHE 2ol EEAZ] GEAER) &E FHE
e REHOG T EHol RiFTE 2 Aeuh ofal BoR Mol EHEAZ SEABR
of &R Kol i 2 Ads AeR HERs ek
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fEFPRRMS HMMGE 2 MERs EERs, B TER MEERS, TERE NMEE
B3t PMEBERE TEER #08 X3 & E(H)HEME vdox, SEEel EERRI
© XBAZNA, 1t F TERI EERM = BEAZAA E(T)#HEE 2 (Table 7).
Ao TEFEMMNA BT EERs Btk 22 MEmE EERS BEe E(+)EMen
o F27l EEE Al EEelA % B 75 ¢ + AT debigdeh

BEAZES dels BR24 FolAF #H408# 7 ARYE kst A sld THAT
AEE THEL, EEABL olict WIBARE =/ TS KR BEAE

Table 7. Correlation coefficients among the characters of flower bud in 4-year-old Panax ginseng and
Panax quinquefolium

No. of Width of Length of Length of Length of
Characters flower bud flower bud flower bud pedicel peduncle
I It 11 v A%
A —-0.089 0.183 0.271 0.474**
I B -0.058 -0.271 0.047 0.384**
C 0.119 0.220 0.531** 0.318*
A 0.615** 0.494** 0.301*
I B 0.685** 0.516** -0.105
C 0.486** 0.523** 0.125
A 0.737** 0.424**
Il B 0.689** 0.284*
C 0.599** 0.225
A 0.705**
IV B 0.613**
C 0.554
A: Violet-stem var. (Panax ginseng) *. significant at 5% level.
B: Yellow-berry var. (Panax ginseng) **: significant at 1% level.

C: Panax quinquefolium

Table 8. Characteristics of seeds of 4-year-old Panax ginseng and Panax quinquefolium

Seed Seed Seed Seed
Species length width thickness weight
(mm) (mm) {(mm) (g/100 seeds)
Panax ginseng
Violet-stem var. 6.392 5.352 3.442 7.874
Yellow-berry var. 6.33a 6.10b 3.11b 6.56b
Panax quinguefolium 6.33a 5.15b 2.94¢ 6.16¢

Same letters in a single column are not significantly different at 5% level for Kramer’s multiple test.
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of Habed Auisl wdokeh m#E ool AL BRI BTE 2 5 e o)EY &T
FRF ML Table 83 Zr}

WEfE, EE, XEAES BTER &% 5.35 5.10, 5.15m3 2, EFFAE £H 3.4,
3.11, 2.94mmolgl o=, 100K EE &% 7.87, 6.56, 6.16g224 EBEAZY EFRAFMET
7t ok sheF Mol e w, M AelE REMERST Jgici(Table 8).
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% : Emergence date I : Violet-stem var. (P. ginseng)
: Flowering date I : Yellow-berry var. (P. ginseng)
———— : Flowering period II: P. quinquefolium

Fig. 7. Flowering date, flowering period and emergence date of 4-year-old P. ginseng and P.
quefolium grown in field (left) and Phytotron at 15°C (right).
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July 1_ - Julyl
" 20C - 30°C
g L
June 1+ Fl—‘ June 1 -
May 1 [~ May 1l [~
L | L
Apr.1 - W Apr.1 [~
1 1I I I II 111
E==3 : Emergence date I : Violet-stem var. (P. ginseng)
l::] : Flowering date II : Yellow-berry var. (P. ginseng)
: Flowering period Il: P. quinguefolium

Fig. 8. Flowering date, flowering period and emergence date of 4-year-old P. ginseng and P. quin-
quefolium grown in phytotron at 20 °C (left) and 30°C (right).

July1 |- July1 |~

June 1 _— {__‘ ‘H June 1 :- + _h

May 1 L - May1 [~

Apr.1 - Apr.1
[ Il ‘
1 I

I 11 18 1 I
E : Emergence date I : Violet-stem var. (P. ginseng)
:] : Flowering date II : Yellow-berry var. (P. ginseng)
+—, : Flowering period III: P. quinquefolium

Fig. 9. Emergence date, flowering date and flowering period of 4-year-old P. ginseng grown in
field and 4-year-old P. quinquefolium grown in phytotron at 15°C (left) and 20°C (right).
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BSR4 RIS 4FEAB BENE v %KMo 5A25H, ¥Mol SA2ABESY
ol s EEAZE oluct 1A = 6 A23HEH N BTEM #Eet ek (Fig. 7). 2elxn
I5CE AMAE ALXEA AL ERE, A ERAES BEME 24 8% 5A108, 48
308, 6A258 =4 EBREES] BATER ) RG-S 150, ENEL 4ARE Emside
W ERAES 23 fAMs2 dgtod (Fig. 7), 20CEBE £ 580 ¥E, FBRAZ Mt
W7k &% 4HA17H, 48108, 5SHAISHEA SCEAK Yo S SMmslodn BB 42 B
{Efsh Hors o M-S 38H, NG MR, EHEAEL BARE @M= oot (Fig. 8)

ABL: WVIERF R4 Sh=te| o] ol mid BTEstr] #hfFsted bXo 2 BHIEZL 75l En)
Lo Rz ol mhel REEREMEC] BB R Ao AHAREs) clRa BEPRE oF )k ER

5 BSich HMEWINe] BHERE e Sl ASEE e MIEMIME 7 - 15H, EEAZES
10-208 82 A ERAZS LRI mBAEN e 4 7 ol g, ATTEFHEMNA
Hogat Ao MIEIOIRTS 15T MRl 4 SR8, &MMel 5108, EERAZ 30HREM
24 EERAE HEHke] MEAZYc U ZHoch(Fig. 7). 20C EEE ] BHTEMIM-E %%
fEo| 10-15H, #ME 7 -100, £RAZ 2088ERA o4 KHE LM 4 83
FEBRAZ) b Ao o) Fe BHIERIRIsF v %3k el dek (Fig. 8).

T @Bl A2 Wk BATENIZI =19 FRER I M AdEo] 328, EBAE) 56H
BE A s ATRREMS 15C HBEA A= R 7, HHE37H, SRAZ LA 4
FIK A st aEAZ, BHAE 33 BEREYR) EHrct 2en (Fig. 7), 20C
R Av EEME22H, BMMEISH, EEAS0H 2 ISCERBES Yoz G,
BHyct 10-1780] EhE= et (Fig. 8). 15T EERER A 4 o) BATERTERII0) BB A1t 23
B Aol AL 1ISCEERES] HMFMsE BHRch of-% wiby o PR &8 ALK
FEN BERE KT BEHAS A o8 RS A e 15T mEEd AE ERA
Z2| BEHZL RS = Eebe] o] AHRESI G2, 20T MEEA AT & Ao| tho] 40
HEE BIERZL AfEs Ao F—@sEn B @S AaTEEsk Aot shxiak 200 Bk
EEA S5 B Bs GEALAE WIONEES MM ERE vdou(Fig. 9), Wil
o] FATERAMIe] EA=lo] scfo) ArAESHICE Ll BAIEWIGEE A HalA+ 4% BERE W
Boll 42 REHE, BHES FIAYG EEAZS RUBERES £AM) B EiTdo24
oS BigEs Y Ao HEkisich

LIE2] #RE Fasfivd SEAR EBRAE 3 15C ABEHA FRT 30T EEE
tedlhe 20T R R ol 4] HiZFER BATENIZL=)2) FRER By &2, BTENIM 2 BITENE mas o
o, olv 0THEBEEZF AR ERBH L B Fistobs AL Korid vk e

T EEAES A-Solc BATEMY Rl 6 A FTHE Toes 3ol ARAES SREs &
PR} BATER K AlRe) LEY Ao B ek

N # ®

AEHBHRS] B2 M3 RERG T4 REAE %6 ANE ERAE ¢
Humshel REMIEF 2 GTREASNES Afsidcde 1 BRE Bstd ohgal o)
1 fEdRs HFMFE 6 AhWEHd & 2k 3 H5kslol thiFsbd T 9 A Kol IR
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o] SETH ol LY KEHE BEsch

2. HIFH FHE, 1t #$52 EBPE BH GRAZA L XEAZ ¢ 22 M
1o} ek,

3. ZE {ERFEL BEAO ERAZ R 3nidos, M =& ol WHHY
2718 ¥ BEAEZLS 1, 5170 2,3, 4170 ksl TR KM, XBEAZLE 1174 &EF
4ok

4, BATERARY 2 I BTEMZ =Y FER 8= KEE, BE EBEAZ s 20CEER
7t iR EERERE A gotos, BATEHAST BBl sl #4008 BE Ems ook

5. ALRREY 20CHBEA A REDG XRASS BB %M, KmmEel Brtiist A9
el ofd BOoE Mol K] WY Aoz B

6. ABS ETHEP Adolv REM 2ZR7 gddod BT\, T, 100MES RKEE &
Pffol XEAER 21 FAYCY}

7. IEFED HMMGE REME, ®AE ERAEC] 5T HEE EYed EriEs
Mte7t AL MEM TEERS BES E(H) RS 2o
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