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Selection of Ginseng Superior Lines Tolerant to Salt

Stress Through Zygotic Embryo Culture

Yoon, Young-Sang, Moo-Sung Kim® and Deok-Chun Yang"*
College of Industrial Sciences, Kongju National University, Kongju 340-802, Korea;
YDept. of Oriental Medicinal Materials and Processing, College of Life Science,
Kyung Hee University, Yongin 449-701, Korea

ABSTRACT

Selection of stress-tolerant ginseng lines in fields is very difficult because it is almost
impossible to control properly the environmental conditions of soil. On the contrary, it can
be studied with ease to search for stress-tolerant ginseng lines through in vitro culture
because of easy manipulation of stress conditions. This study was conducted for the selection
of ginseng pure lines tolerant to salt stress. Murashige & Skoog(MS) media with 2.5 folds of
KNOs, NHiNOs, MgSO. + TH:0, KH:PO4, and CaCl: - 2H:0 was established for the selection
of ginseng pure lines tolerant to salt stress in vifro. Among 88 ginseng pure lines bred by
Korea Ginseng and Tobacco Research Institute, Punggi Hwangsuk, 78093, 82886, 78135,
86024 and KG104 lines was tolerant to salt stress. For the stable production of quality
Korean ginseng, genetic tolerance to salt stress is one of important factors since relatively
high salt concentrations in the ginseng nursery soil environment of Korea. Ginseng inbred
pure lines were tested for their tolerance to salt stress through ir vitro culture technique.

Key words : embryo culture, ginseng breeding, ginseng pure lines, salt stress, zygotic embryo.

M EAZHEA AT FA | 7F HEks] A A

S & 4 T (Choi et al., 1982). Q14+ & ] el

Q1 2} (Panax ginseng C. A. Meyer)-& thd A &2 % = 3 A9 Hols azlo] ZE AAAQ AR
24 Q7 27) 2elm WelE A BRe B Aolst @AY Aold] late] ojpmz e
W ofel Jpx 2ol we AUARE AT e WelE BF fATeln ¥ 4E gch 1 F 43

59

Giks

* AL A A} E-mail : deyang @khu.ac.kr

-257 -



#®&MEsE Korean J.Plant.Res. 17(3) 257~264(2004)

o
=
o)
2

i
o o
2

, oo 2
fu 2 o
R g

Mo oo

ol

o

4 lo g

o S oo O o
rO 4N ot o
o N
B
>
Jdo 4o
o Mo
>
ML ol

w, offt

82

ol

skl 1979). 18]
thd A e 2 A,

o4y
ol

I
(o))
<
_.l
et
ol
-

£ dr Ao

PP
i

iil Nﬁ ol
o
ot
fd

1
ol

o & o2 off U oo
2

. Ho
ofN

o 2 |d
L
)

]

N
)
<,

opl g rd

o3
o &
Ho

+
in)
o
ofy
it
od
g
I Ho
s
o

3
qoofr o fol

_QL

Ho
oX
o fir

flo

5
A
1):'

i
o\

o

&
o
o
rlo

¥2

o +
:)lié
o o
ol
ok
rr
in)
o

)
4
P
N
[

2o o
Mo off & mE X

ofN ol
o
uid

2

2 o

r, JECAE &t -

Ho
ox
-

o

O >~
T

‘
r =L of
al Ho
ol oX
o > o

o2 o
o W 8ol

ot
2L
r
™ oZ‘., _°|L

I
-

0%

7] ] (Slepya
al., 1967; & =} o], 1974; Shoyama et al., 1987; 3 %,
1989) 7| gtgd 5o ©A] Y U] o] homologous gene
S A NS Iz FAL F 3lE 7Inte] F
Hojof @ Rtk kA B ATE F 5(2003)
o SlahA AR Q1akel 27w 7l & vl A

=
Q

t

fl

-258 -

ARel T2 By 4EARE FAT F Y&
W 2 o] galed 1 B £AEeol el S48
QAATo2HE GRNA AL Ak ¢
Aot o, 2 AT E olo] R npolh
Mz o dh
FANER
THolA AFP 434 A4FAH(Panax ginseng

CA Meyen® A (13 FHAste] 9 3
A7pA) Az A g7)d Yol STol Baket
Atk o F 39 1092E Fxjel A 22 dof

EQea 522 BFetel SCAA 23 FHAY
GFREthE 4418 Q41 52 v Fts et

AFUHA ASTALS AT A4te] wufd
AFUNA ABALES AT A4S wfu] F S
Murashige & Skoog (MS, 1962) 7] ¥ A Hjj x| o
KNOs, NH:NOs;, MgSO. - 7H:0, KH:PO: 2 CaCl: -
2HOE 71 2d 39 259 &&F& Hrtstdo 715
AEe 71w R &} FABHA st e, pHE 5.8%
sldth. o] #l A S 100 ml 42} flaskel] 30 ml ¥ EF
gt AP A AT el FS A% A FEA A
o) A&e 24 A2 70% EtOHo| A 187
128} 22, 1% NaOClo| Al 1x] 7k B¢ ¥ 2F 3
TEFTE 38 FASA L, o] & FARFE
m 3= He AsE v E A &35t flaskd 470
13 A2 E 2 43 vtE o 2 AA|stod A&
AT 25C, 2 3,500 lux, €3 1647+
Ayl A wfFete] 2 AEEHE
ALE flask] vl 9] 7] HE A&
AAFE A AT

ot 10
i)

@)

X 42 o
3

D)
0%
ol
t:l

[e]

O

hus)
-

B
Y
N

P
£ >

)
2

e

39
X

o N ooE N
Xz

> S

ez

ol o

ok Ho

lo,

el Al {718 2 Eo] =4
A7y A3 ARG YA N
BA 2] Aol o3 A E7N A
FE RS e G

[E]

o
=



vijul el o A4t -+

A B2 RE

Table 1. Growth of zygotic embryo of different ginseng lines cultured on the high salted MS medium

4% Stress VA AE

Stem length(cm)% of green leaves of zygotic embryo investigated after

Ginseng lines

cm % 20 days 40 days 60 days
Jakyung Jong 0.28 100.0 100.0 25.0 18.8
82886 0.83 296.4 583 50.0 50.0
78135 0.58 207.1 87.5 50.0 37.5
Punggi-Hwangsuk 0.75 267.9 58.3 41.7 25.0
85010 0.35 125.0 75.0 25.0 25.0
85057 0.30 107.1 11.0 25.0 25.0
Da416-1 0.10 35.7 62.5 25.0 25.0
81878 0.53 189.3 43.7 25.0 25.0
85237 0.50 178.6 100.0 40.0 20.0
- 85090 0.28 100.0 81.2 18.8 18.8
Mimaki 0.23 82.1 96.3 12.5 12.5
SG84086 0.20 71.4 100.0 12.5 12.5
81736 0.55 196.4 31.3 12.5 12.5
85735 0.35 125.0 375 25.0 12.5
Chungkyung Jong 0 0 313 83 8.3
85036 0.20 71.4 12.5 6.3 6.3
82016 0.38 135.7 56.3 6.3 6.3
85035 0.28 100.0 93.5 6.3 6.3
82036 0.10 35.7 87.5 6.3 6.3
VxY Ja(Ja)F4 0.17 60.7 66.7 8.3 0
79101-1 0.20 714 43.8 0 0
85069 0.28 100.0 25.0 0 0
7337-4-1 0.67 239.2 56.3 0 0
Ilbon-Hwangsuk 0 0] 75.0 0 0
Sanyang Sam 0.25 89.3 56.3 0 0
Hwangsuk Jong 0 0 12.5 0 0
Da414 0.07 25.0 91.7 0 0
82036-1 0.10 357 333 0 0
KG101 0.10 0 100.0 0 0
85041-1 0.10 0 87.5 0 0
4M 0.10 0 50.0 0 0
85071 0.10 0 313 0 0
82098 0 0 0 0 0
83031 0 0 0 0 0
2 oujgth Br1de AR RN AT AF 23 o o
e A 4F 0L ZAHE 00, JAYAE AL
Aol A WES-S X FF 20, 40, 60L of], B FLS AFHA AITALS 918 it wuli
X 43 402 ol Zhzt 2A ek o AFUA QAAELS Ater] A% BEdow
MsH A 249 TEMSHAY 2HLF F
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Table 2. Growth of zygotic embryo of various ginseng lines cultured on the high salted MS medium

Stem length % of green leaves of zygotic
Ginseng lines (cm) embryo investigated after
cm % 20 days 40 days 60 days
Jakyung Jong 0.10 100 100.0 20.2 12.0
KG104 0.33 330 81.3 62.5 25.0
78093 0.41 410 50.0 31.3 25.0
86024 0.20 200 583 50.0 25.0
82053 0.33 330 75.0 31.3 18.8
78304 0.17 170 25.0 25.0 18.8
82041 0.20 200 16.7 16.7 16.7
86016 0.18 180 20.0 20.0 13.3
81763 0.23 230 333 20.0 133
79027 0.18 180 50.0 18.8 12.5
KG107 0.15 150 25.0 25.0 12.5
79308 0.30 300 12.5 12.5 12.5
78092 0.12 120 16.7 16.7 8.33
78142 0.31 310 8.33 8.33 8.33
86067 0.13 130 16.7 6.25 6.25
KG106 0.38 380 62.5 56.3 6.25
86063 0.18 180 56.3 375 6.25
83743 0.20 200 31.3 18.8 6.25
86044 0.33 330 25.0 18.8 6.25
82008 0.23 230 6.25 6.25 0
KG105 0.20 200 250 12.5 0
86006 0.20 200 8.33 8.33 0
KG103 0.20 200 18.8 6.25 0
83744 0.23 230 12.5 6.25 0
78032 0.15 150 6.25 6.25 0
86020 0.20 200 18.8 18.8 0
86033 0.17 170 41.7 8.33 0
78167 0.20 200 37.5 18.8 0
KG102 0.13 130 18.8 18.8 0
78016 0.20 200 37.5 6.25 0
78025 0.20 200 23.1 7.69 0
78065 0.15 150 43.8 18.8 0
78216 0.15 150 250 0 0
86014 0.15 150 250 0 0
78008 0.17 170 16.7 0 0
86066 0.27 270 8.33 0 0
86059 0.18 180 0 0 0
86009 0.23 230 0 0 0
782005 0.23 230 0 0 0
KG109 0.13 130 0 0 0
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Table 2. continued

Stem length % of green leaves of zygotic
Ginseng lines (cm) embryo investigated after
cm % 20 days 40 days 60 days

82004 0.18 180 0 0 0

78144 0.18 180 0 0 0

78162 0.13 130 0 0 0

79309 0.13 130 0 0 0

82065 0.20 20 0 0 0

86062 0.20 200 0 0 0

Ilbon Jakyung 0.20 200 0 0 0

KG108 0.30 300 0 0 0

Kimpo Hwangsuk 0.20 200 0 0 0
82083 0.20 200 0 0 0

86030 0.25 250 0 0 0

78219 0.13 130 0 0 0

78149 0.18 180 0 0 0

86017 0.17 170 0 0 0

82019 0.24 240 0 0 0

NH:NO;, KH:PO:, KNOs, CaCl: - 2H:0, MgSO. - 79101-1, 850695 144 B& XA T 4099 A< A
TH:0, NazEDTA, FeSO. - TH:09]] t 3}« N, P, K, Ca, A e RAE S o H, 60Y 9 F71E VxY

Mg, Na, Fe J 8 &2 2 &h & 233t 1 =7}
MS7] Erj 2] o] 2.5u]Q1 wj x| o] 44A] &2 AA4-FA;
EREH W& A &5t 228 F 4F wl F)1 3ol
e f71E FAEAY AFFE A AT
(Table 1). HZH 22 X T 60Y o] ZAHE 94
e A7 F (N ZFF)ol Bl 82886, 78135, 5713
=% 5 10 Al dFUNAELE BERa 1 9=
HZzFF Bls) F5olste] aFNAS 2o Al
el AFUHA o) 7t e A2 Ve A
A AYEES LR U E BH A F 20

FTolle A4 FH T514Y SAGYHE Z A
£ 2 SG84086, 852377 KG101 34| &0 214, 40
Fole A4 T AFuldel Falld =] 82886,

78135, E7] 8<%, 85010, 85057, Da416-1, 81878,
85237 = 8A| E0] 25%0] o) H=H L 71x 1 I
o, 60¢oll = 408 A 2L Aol
852379 7 S-ol & 60U T o = 20% 8 ZAE A}
AEH o2 g/ o] 73t Al %2 828867 78135¢]
Ao <F 37%0] 4] & S JER AT vHAE
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important factors since relatively high salt
concentrations in the ginseng nursery soil environment
of Korea. Ginseng inbred pure lines were tested for
their tolerance to salt stress through in vitro culture
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