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Studies on the Tissue Culture of Korean—Ginseng (1)
-Effect of temperature on the growth of ginseng plant
and gineseng callus-

Jo Jae Seong
College of Agriculture, Chungnam National University

ABSTRACT

These studies were designed to define the effects
of temperature on the vegetative growth of the korean
ginseng, the induction and growth of the ginseng
callus and organ differentiation from the callus of
ginseng,

At the temperature over 25 °Cs the plant growth of
ginseng was significantly decreased and the chloro-
phyll in the central parts of leaflets was deteriorated,
Induction and growth of the ginseng callus was best
at 25°C.

High temperature of 29 °C promoted the initiation of
roots from callus tissue but the shoot was not initi-
ated at the temperature over 25°C.

Shoots initiation from the ginseng callus occurred
at 21°C or lower temperature,
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Table 1, Influence of temperature on the growth of ginseng seedling,
Stem Leaf Leaf Number Cendition
Temperature * length length width of leaves  of leaves Chlorophyll
17°C 11.02 6.2a 27ab 25 N N
21°C 87a 63a 32a 20 N N
25°C 6.2a 47b 21b 20 w D
29°C 33a 32c llic 20 S D

Note 1 ; W=wrinkled

S=stunted D =deteriorated

Note 2 ; Numbers followed by the same letter are not significantly
different at the 549 probability level.
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Table 2. Influence of temperature on the growth of ginseng embryo in vitro.

Temperaturé Sten Sten Root Leaf Leaf Fresh Chloro ~ Plant
length diam. length length width weight phyll died
17°C 4,05ab 0.89b 1.25ns 1.48a  0.62a 56,32 N -
21°C 4.51a 0.87b 1.32 1.17ab 0.582b 60.5a N -
25°C 3.25bc 0.99a 1.51 1.07b 0.51ab 53.5a D -
29°C 2.90c 0.95ab 1.52 0.99b 0.41b 39.3b SD 25%

Note ;. D=deterioraten SD=severely deteriorated
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Table 3. Influence of temperature on the induction

and growth of callus from the embryos of
ginseng on the M.S. medium added 2 4-D
and Benzyladenine, .

Temperature
17°C _21°C 25°C. 29°C
Epicotyl shape T T - -
Callus induction + + + ++
Callus growth 198mg 132 517 396
Root initiation - - + ++

Note ; T =thickened

Figure 1. Influence of temperature on The growth
of ginseng callus
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Table 4 Influence of temperature on the induction
and growth of callus from embryos and
plant segment of ginseng on the M, S.m -
edium added 24 -D.

Temperature
17°C 21°C 25C 29%C

Epicotyl shape T T N N

Callus induction a  + + ++ +++
Callus growth a 162mg 213 467 600
Root initiation - - - -
Callus growth b ++ ++ A
Callus growth ¢ + + + ++

Note ; a= callus from embryos at 24-D 1.0mg/ |
b== callus from plant segments at 24 -D
1.0mg./ !
¢=callus from plant segments at 24 - D
2.0mg/ |
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Table 5. Influence of temperature on the callus in-
duction and the organ differentiation from

ginseng callus,

Temperature
21°¢C 25°C 29°¢C
Callus induction + + +H
Callus growth + +H +H+
Root initiation - - +
Shoot differentiation 4+ ~ -
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10.

Summary

These experiments were carried out to detine the
effect of temperature on the vegtative growth of the
Korean ginseng, the induction and growth of the g-
inseng callus and the organs differentiation from
the callus of ginseng, Results obtained are sumar -
ized as follows ;

1. Growth of ginseng seedlings was normal at the
temperature ranging from 17 °C to 21 °C and
the best growth was occurred at 2] °C. At25°C:
the stem of seedling was short and chlorophylls
in central part of leaflets were degenerated and



at 29 °C, the color of leafets turned to white
and soon the seedling was wilted and dead,
 The plant growth of 2 years old ginseng was

normal at the temperature ranging from 17°C to 4,

21°C and higher temperature over 25 °C obst-
ructed the normal growth of stem and leaflets,
At 29°C, severe chlorophyll deterioration was
occurred from central part of leaflets and stop -~

5.

ped the growth in a few weeks after emergen -

ce,

The callus induction was significantly promot-
ed at the temperature over 25 °C and best cal -
lus growth occurred at 25 °C.

High temperature of 29 °)C promoted the redi-
fferentiation of roots from ginseng callus tissue
but shoot§ were not initialed from callus .at.

high temperature over 25 °C

Shodts initiation from ginseng céllus tissue oc -
curred at 21 °C or lower temperature,



