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Optimum Chilling Terms for Germination of the Dehisced Ginseng
(Panax ginseng C. A. Meyer) Seed
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Abstract : Experiments were conducted to study the optimum chilling period for breaking physiological dormancy of
dehisced ginseng (Panax ginseng C.A. Meyer) seed. Embryo of ginseng seed is too small to be noticed with naked eye on
harvesting time. Embryo grew to half size of endosperm after seeds were stratified for 3 months. It takes 6 months for this
embryo to reach the size enough for germination. And it grew faster indoors than outdoors. Dehisced ginseng seed with
full-size embryo did not germinate at room temperature and required chilling treatment for 75 days in outdoors and 90
days in cold chamber. While seed receiving sufficient chilling treatment were left to be in room temperature, the chilling

effect decreased remarkably.

Key words : physiological dormancy, embryo length, stratification, germination

M =

AR = AETD FA 8¢to g B 4 glS A wd
7] ke v o), Ao FAHL v $ G 44
FE 2 A, vyt s weE N SHE oA
o} figt AAg 2AE ZEUole YA M4
ool Wolr} 71Fs19% 3% F A (triple dormancy)SA43-2
7451 it} o] B4 Zhe FXE dolaly] Ysire Bl
£ o] 83 SR} A 583 27 T T2 F5A
25 3t Fo2 sl vz} AFEL Fur) Holx Wol
7} 7Fsgt et At aRERM e dgRE AN
FeubHS N GIEERE) 2t sk, 2 HPH-2 Yk
02 FFY PEER A 2T Q= 2HAAHT o) S
3 27)9] 8714 meje FAE wievt AEA S35t
o] EX Pv AEd Ao 3 AP AFE AP
o] 2xE & REsl] YgA7IRIe] At w A §4

e wRo] Ba FoE o] ARl
(H3}) 031-419-0577; (V) 031-419-9434
(E-mail) wskwon@gtrkgtri.re.kr, cosmolife@hanmail.net

167

F37F Eojn. ol & FeiHA HatAA N cytokinin
U gibberellin?oF & WA 322F/F BIRE EFLS A
2717kl wet gdE Wsh g2 olnl Ba3V=ir 3
N Ao SHALE AR T Eols AT B¢ #
F20i 5k T FEE TR oM E 3371 2
88 89, O = dA71ZE] AL Wolof weirt H
= g3 FHol MaA gt oje} e FHEAS 2ty
e TAE oFFE F=AY glo] AF F v A
= 1874 Fofl Lottt AnkAulelMs o]FA Tz
g MEAE 10878 =Xd 358 sHE oFF7HA
e o2 vsd vyt S RS sl A T
A BEoR vgolA woprtA] e7ige] A8 F F&A
B FART 93] ddo] d=dEn ¥ + ok a2y
| TS 93z WolA7]7] fsiMe =AM 73t
B ARE BE IR diFsle] Folof dked 1
HoZs AV Y= WA} e Az
Y2 AL 2717k AT 5 U

AulE7iolr £ BAshs AR 109 2AEFEH 1192
7RG BF71ZE ol Bed 47 B APeH e <

[«



168 A - ol ZE - o 2Rl aete]A]

sfed wHES Rsh= 97t sled], off Afole ol Eel ol tisted 552%9] Wl A AES BRI, 304 Folle Al
a2 9% FVE sloof Atk o)F $Iz‘sﬁ*1-t— MEEA= U Aol B 702% Mo vissst AES Blew, ME
vEA] 4 *JEH A9 eIy Wgate] Agsie] A A mlsEt QIakEARe] Wiz wiAdole] 80% o) Al
A AXeE AAAFolok shad), o] 7Izte] |F ol ¥ 8717 XI% 671e AE7h dele Jo2 A E}(Table
b7t OPEVM Holgo] ol oL, Wi A i g Aol D. ol$EE Aol A3l FAke] uf AlgEe] whe
Holzh o} Bgo] B7kssAl "t ofe} 3ho] At Ik o2 vt 29 4dolX 202 Afelel 90% o)l J%}g
2ke] A Ba7|7h A@A 27|10t ste] Sapot A & RO, A9diME 29 20694 39 4% Aleldl 90%
Azde PEsat ¥ AN9E FYssien o 44E B old Ao} dojnn} Aol 159 A wE e v
UL SRS eS8 ERdth(Table 1). 12¢ o]Foll o] wj AAEo] Ao wrt
WE e APLEE 10°C olstzi Hojx|x| eke whlo|
Mz 3 gy Heliz FA3] 7ol BoARAL FAE7] wiel w Aol

WY AOE ¥k 28 SR A8 sl Hwia wjal
UHEAE 1997 7 Sk 4 AITTAe! 108 B A% 33 5] 39 2dis Aol A9 Frpe ol

w7 L SRS AR FAE 4 mm A= 0}71011 TEE FEH 23S 2HE o= dAdEn
Ax Bl dAgE 2710 g ARSI S AR 4 4Aol M EE S 159 AHew 129 20¢, 19 4

JJr 209, 29 495} 209, 39 493 209717 Ao} A
Falod 16, 319, 479, 624, 78Y, 90, 107¥€7+e] A

Hujof] ol 129 4UFE 39 20471 dulje} Alelo] A
Hehe WhHeR TR A2Ae7|E AR selth

o rUd

AUl ofgke] A 2T} 13°C odo] il 7 25+ 25°C 2A42E T2 AUZ S99} petridishe} o 3}A] & o4&
olatZ AT olH, Mol A} ol X L Y3 oS RhEo] wols AZE b 129 4ol 29 204
Fo 2 893, BE MY WoFES A% Tl At A 7HA) 784 olske] AEAE)E e x%alif%ﬂ*i: 7% o}
A RUE SAANLE dEHE Bd §A 8k Avet 7 HA Stk Woldel] Xt FAle oiiE 7Y A=
Aelell 7hzh AgE T 12958 397K e 4ds A FA7E FajE7) Algkele] 209 =T 7491 K] 5]
200l 1AMEFAE AjollM Aoz, Aelox duzE &4 Ak 39 493 20U ATt 2 34%9 80%2] Hols
on ojmjuir}; Fapo] UN-Z AW wle] AFHYEE LS (Table 2Y& HS13, o]& A2t Fxe 39 499 7AWE

ek dufiellr delm §AX A= A9 3 2ol B m olu] 25% ol/gol wotHaL, 53] 39 20 AW &

stel 38 4% mehgo] LAIF] Aol MelHE Ested W 2Rz 80% ool WolsIleh. 3 4ol WebNZ) Frhs
SLEAIE SIIL, Uolld Az $A4% MeEAE £4  2Ulols Hld Be Woldd RO 159 ol REHE
wolth 1008 & petridishe} 01X o] &8t Wole WE &3] olalize], o9} e 9l Wole] Bas e
of o2 7hzt Hed WILEWCP] B WokE ATk B 38 of= A wgkor} 15°C ol4el £xo] AAspl Hel
€ AMele o= Fﬁioﬂi HopAh= Foof w8kl et A2 7o) aa7F @A8] "ozl ﬁﬁi Hrt
A, 2ol 1 mm e EFdte] §koR B3] wole Aadh Mg F3k2 7]7hs dojellx 242 s)
A& ol Zlom 8}‘21 . o AR Eofol YAZ=@CRIA Eols 2179 H, 24
493 200l AT A 39 4Ll 47 2.0%%
Z3 5 oF 1.3%2] Wolgg Ha, 39 15U AA4st & At
oAl oyt =rh Wolge A9l A2AE A &2
FEAE M3 A FA] 108 Skeolle wifAo] 129 49 FAT7F 69.7%= 7P Eken, 129 204 A
Table 1. Ratio of embryo length by storage place of ginseng seed at the date of storage
Place of Ratio of embryo length® (%)
seed Nov. Dec. Jan. Feb. Mar.
storage 4 20 4 20 4 20 4 20 4 20
Indoor 553 63.6 70.2 73.8 83.2 85.9 88.7 95.0 96.4 96.8
Outdoor 55.3 62.9 70.2 74.3 77.8 84.5 86.8 88.8 92.6 95.5

“Ratio of embryo length(%)=(embryo length/endosperm length) > 100.
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Table 2. Effects of chilling term in the outdoor on the germination of ginseng seed in the room and refrigerated temperature
Germination rate on Ratio of rot
Germination Placmg da}e tl())r Chilling term Dec. Jan Feb. Mar. Apr. Apr.
temperature  germination (days)
4 20 4 20 4 20 4 9 15 25 8 8
Dec. 4
(Control) 0 0.0 - - - - - - - - - - 100.0
20 16 0.0 - - - - - - - - - 100.0
Jan. 4 31 0.0 - - - - - - - - 100.0
Room 20 47 00 - - - - - 100.0
femp- Feb. 4 62 00 - - - - - 100.0
20 78 0.0 - - - - - 100.0
Mar. 4 90 00 21.0 267 288 34.0+374 343
20 106 50.0 80.0 10.0
Dec. 4
0 00 00 00 00 00 00 00 33 697 993 9931027 0.7
(Control)
20 16 00 00 00 00 00 00 20 577 915 953% 191 4.0
) Jan. 4 3] 00 00 00 00 00 00 477 960 973%x144 1.3
Refgﬁfra‘ed 20 47 00 00 00 00 00 440 917 933+ 144 5.7
p- Feb. 4 62 00 0.0 20 153 330 833 94.0%327 5.5
20 78 00 1.3 70 360 89.0 94.0%£ 094 47
Mar. 4 90 00 100 217 723  87.01047 1.7
20 106 - -
“Those seeds were chilled in the outdoor from December 4.
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Table 3. Effects of chilling terms in the outdoor on the germination of ginseng seed in the outside temperature

Germination ratc on

Ratio of rot

Chilling term

Moving date” (days) Mar. Apr. Mar.
4 9 15 25 8 4
Dec. 4 106 5.6 15.6 61.8 86.6 95.6%£ 3.25 159
(Control)

20 90 0.5 0.0 577 83.1 933+ 497 247

Jan. 4 75 0.0 0.0 203 84.5 87.5+£3.35 4.6
20 59 0.0 0.0 2.4 233 332+ 1.87 4.0

Feb. 4 44 0.0 0.0 0.0 0.0 0.0 4.0
20 28 0.0 0.0 0.0 0.0 0.0 23

Mar. 4 16 0.0 0.0 5.1
20 0 0.0 2.5

YStorage seed in room temperature move to outdoor in this date.
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