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Effects of GA; and Alternating Temperature on Breaking Bud Dormancy
of Panax ginseng C. A. Meyer Seedling
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ABSTRACT

Background : Considerable time and effort is required to develop new Panax ginseng varieties. Ginseng breeders have been develop-
ing techniques to shorten the breeding cycle to resolve this problem. In this study, we investigated the effects of adding GA; and alternating
temperature (AT, 2C — -2 — 2C) on breaking bud dormancy in the varieties (Chungsun and Sunun) of ginseng root.
Methods and Results : The GA; soaking treatment and AT were applied to one year old roots, which greatly accelerated the emer-
gence of new buds. In one year old roots, new buds emerged from the 4th day post transplanting and after breaking dormancy with
GA; and AT treatments. The emergence of new buds was completed within two weeks. The rate of bud emergence for Chungsun
was 60% - 98% over 15 - 60 days after the AT and GA; treatments. The emergence rate of Sunun was 46% - 92%. Normal growth
of the ginseng seedling was observed in spite of the early breaking of bud dormancy by combined GA; and AT treatments.
Conclusions : GA; and AT treatments shortened the dormancy period and facilitated the stable emergence of ginseng seedlings.
However, some plants suffered deformities and early sprouting owing to the combined GA; and AT treatments. Early sprouting was
free from dormancy after leaf fall from the of aerial part of the plant.
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Table 1. GA; and temperature treatments of one year old ginseng root. 100 4
Temperature  GA; Method g | T VerChungsun
Low-temperature 15, 30, 45, 60 days at —2C T Varsunun
P o 15,30, 45, 60 days at -2C E 6o |
Alternating x each5,10,15,20daysat2,-2and 2C R
temperature O each5,10,15,20daysat2,-2and 2C % 40
5 -
20 A
= 67 0 ; ; ‘ : : ,
é;- 10 15 20 25 30 35 40 45
% 2 Days after transplanting
E. Fig. 4. The emergence rate (ER) of ginseng seedling by
g GA,; and low temperature treatment (60days). GA;;
g 2 ginseng seedlings were soaked for half an hour at 100
£ . ppm. Var.; variety.
<o . — -
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Wkgo] HIFo] g . 1970). 7]Ee] AFE
Fig. 1. The monthly mean temﬁerature of Korea (November- sheel Baso] ek (Park er al, 1979). 71Ee] :rL‘
March, 1981 - 2010). The source of data is the Korea (Lee et al., 1986; Park et al, 197914 %= GA 2 AL*

Meteorological Administration. 2o o]3k <13 EApe} e FHEN} A} 9oy, a4t

39 284 XL A% SFTZEa H8s8lr] s
teir= deiA oA etk GA Agle kel = & U JiAE 71zl Fasith Choi & (1989)9] Ak
4 8 By el &30t dvkn GelA Qnh Aest  EAR AeAARE Z@e o2 Alkle] 90- 1200 ]

100 100 4
~B—45days(AT) T T ~B—45days(AT)
80 1 —a=60days(AT) 80 1 —=60days(AT)
E 60 - E 60 -
R R
% 40 - % 40 -
20 20
Var. Chungsun Var. Sunun
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Fig. 2. The emergence rate (ER) of ginseng seedling by no GA; and alternating temperature
(AT) treatments. Vertical bars indicate means £ SD. Var.; variety.
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Fig. 3. The emergence rate (ER) of ginseng seedling by GA; and alternating temperature (AT)
treatments. Vertical bars indicate means + SD. GA;; ginseng seedlings were soaked for half
an hour at 100 ppm. Var.; variety.
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Table 2. The growth characteristics of two ginseng seedling varieties after transplanting 60 days of GA; and alternating temperature (AT) treatments.

Variety Period of Stem Petiole Leaf . Leaf
AT treatment length (cm) length (cm) length (cm) width (cm)

15 days 3.8 4.7 5.6 2.8

30 days 5.2 4.9 5.5 2.7

Chungsun 45 da;/s 47 47 5.3 2.8
60 days 43 5.1 5.7 3.1

CV (%) 14.72 6.78 6.12 5.63

LSD (0.05) ns ns ns ns

15 days 4.4 5.6 5.2 2.8

Sunun 30 days 4.3 6.2 5.5 2.9
45 days 5.4 5.8 5.5 3.0

60 days 4.6 5.8 5.9 3.3
CV (%) 11.48 5.77 6.40 8.24

LSD (0.05) ns ns ns ns
Chungsun Field 6.8 3.6 6.8 3.1
Sunun culture 6.5 3.5 6.4 3.0

Data are means of three experiments performed in triplicate (p < 0.05).

GA;; ginseng seedlings were soaked for half an hour at 100 ppm.

Table 3. The growth characteristics of two ginseng seedling varieties after transplanting 90 days of alternating temperature (AT) treatments.

Variety Period of Stem Petiole Leaf . Leaf
AT treatment length (cm) length (cm) length (cm) width (cm)

Chungsun 45 days 1.6 1.5 4.2 2.1
60 days 1.8 2.2 4.8 2.6

CV (%) 10.15 9.88 7.86 5.63
LSD (0.05) ns ns ns 4.70

Sunun 45 days 1.2 2.0 3.8 2.1
60 days 1.3 2.8 4.5 2.9
CV (%) 14.71 11.79 12.98 11.31

LSD (0.05) ns ns ns ns

Data are means of three experiments performed in triplicate (p < 0.05).
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Fig. 5. Unusual phenomenon of ginseng seedling by GA;
and alternating temperature treatment. A; failure of
leaf development, B; bending of stem, C; emergence of
ginseng seedling, D; root before the emergence.

383

FEHE, M2 ol FHE AR BaL kR AR E
sl 5L AS oloirke A3l UelsT (Fig. 5). BE
AEAIM o] ddo] YehtA= AR, A=) A
oM ol e BHATH AAe I A= AT oF4
8] IARHA] skt Betal, 2 o] AT E
Edshe @S vEhliZI= sidieh olEd dcle W
GAz9] F&o] tha Altiell7A] Pzl Zloz ads e, oA
o] W23 GAso| 2 aEel o3 AYA opd w=2kEo
o ZA = of4 Aesle & o glrk ot GAo] 9%
ol ¥ ZA &a7t Azt % ol tejM= A= S
AEZF dasial st o] die] AT FAEAE
Fet7] AHAT AL FAT ¢ Aok, AltERE flaiA
Aae el AAYE siFe FiEe HEES ARA
gt ol 4t §F¢] 884 Pl A 71
e e A2t s

R
L

L
R

Ealas

<
T

ZAel =

=x3]

Ris

A= WA s a8

AT A AN Z: PI01049401)2] 0] 2] Lol 2)a)
o]Fo)zl A= ofof 7

REFERENCES

Ahn SD, Choei KT, Chung CM and Kwon WS. (1985). Study on
the acceleration of breeding cycle of ginseng plant. L
Histological study on the development of bud of ginseng being
cultivated in phytotron. Korean Journal of Breeding Science.
17:316-320.

Ahn SD, Chung CM, Choi KT and Kwon WS. (1986). Study on
the acceleration of breeding cycle of ginseng plant. II. Growth
of ginseng plants cultivated in phytotron. Korean Journal of
Breeding Science. 18:27-31.

Choi KT, Yang DC and Yang DC. (1985). Effects of
phytohormone on the root formation of stem cuttings in Panax
ginseng C. A. Meyer. Korean Journal of Ginseng Science.
9:42-53.

Choi SY, Lee KS and Ryu JH. (1989). Changes in abscisic acid
and gibberellin levels during stratification in Panax ginseng
roots. Korean Journal of Crop Science. 34:7-13.

Chung CM, Nam KY and Kim YT. (1989). Effects of growth
regulators on dormancy breaking of dormant bud in Panax ginseng
C. A. Meyer. Korean Journal of Breeding Science. 21:47-51.

Grushvitskii IV. (1961). Ginseng: Biological problems. Akademiia
Nauk SSSR. Leningrad, USSR. p.260.

Ittersum MK, Scholte K and Warshavsky S. (1993). Advancing
growth vigor of seed potatoes by a halum application of
gibberellic acid and storage temperature regimes. American
Potato Journal. 70:21-34.

Kim DH, Xu YH, Kim YC, Bang KH, Kim JU, Cha SW, He
7ZM, Yang H, Jang IB and Zhang LX. (2015). Clinical study



21

%l .
=S

Medicinal Crop Science. 23:185-189.

st -
on food safety evaluation of Panax ginseng. Korean Journal of

- 018
Kim YB, Bang JK, Chang YS and Kim KS. (2012). Methods
for control of flowering, shortening the growing period of
ginseng plants. Korea. Patent. 101,123,199.

(=}

2 - Ol - gl - BT - B - WS
brown leaf symptom and root yield of Panax ginseng cultivated
in paddy soil. Korean Journal of Medicinal Crop Science.
23:150-154.
Metzger JD. (1988). Gibberellin and light regulated petiole growth
in Thilaspi arvense L. Plant Physiology. 86:237-240.
Konsler TR. (1984). Root chilling dormancy requirements for Oh W and Kim KS. (2014). Light intensity and temperature
American ginseng. Proceeding of the 4th International Ginseng regulate petiole elongation by controlling the content of and
Symposium. p.49-55. sensitivity to gibberellin in Cyclamen persicum. Horticulture,
Lee JC, Byen JS and Proctor JTA. (1986). Dormancy of ginseng Environment, and Biotechnology. 55:175-182.
seed as influenced by temperature and gibberellic acid. Korean Park H, Kim KS and Bae HW. (1979). Effect of gibberellin and
Journal of Crop Science. 31:220-225.
Lee JC, Strik BC and Proctor JTA. (1985). Dormancy and growth
of American ginseng as influenced by temperature. Journal of Ginseng Science. 3:105-112.
American Society for Horticultural Science. 110:319-321.
Lee SW, Park KH, Lee SH, Jang IB, Jin ML and Kim KH.
(2015). Effect of application level of calcium hydroxide on

kinetin on bud dormancy breaking and growth of Korean
ginseng root(Panax ginseng C. A. Meyer). Korean Journal of

Son ER, Park WM and Pertzsch C. (1979). Effects of plant
growth regulators on physiology of germinating Panax ginseng
seed. Korean Journal of Crop Science. 24:99-106.

384



