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Abstract : Experiments were carried out to examine the rusty tolerance in 61 inbred lines of ginseng cultivated
in field, and chemical components were analyzed to clarify the difference between healthy and rusty ginseng
roots. Among them, 10 lines showed rusty tolerance (RT) while 10 lines showed rusty sensitivity (RS). The con-
tent of phenolic compound in RT was lower than that in RS in cortex, epidermis and branch & fine roots, but
it was not difference between RT and RS in stele. The contents of K, Ca, Na in RT were lower than RS in cortex,
and the content of Mg, Fe, Na, Mn, Al, Si in RT were lower than RS in epidermis, and the content of Fe in RT
were lower than RS in branch & fine roots, but mineral contents were not difference between RT and RS in stele.
The content of phenolic compound in healthy cortex was lower than that in rusty cortex in same 6-year roots,
but the mineral contents were not difference between healthy and rusty cortex in same 6-year roots. In root of
seedlings, the contents of phenolic compound, K and Na in RT were lower than RS. It was suggested that the
contents of phenolic compound, K and Na might be marker to select rusty tolerance ginseng lines.

Key words : Rusty tolerance (RT), rusty sensitivity (RS), phenolic compound, mineral contents.
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Table 1. The difference of rusty-root degree between ginseng
lines in 4-year old plants

Lines Degree” of rusty-root
(Low degree class)

81878 Q.34

83795 .3k
Kimpohwangsuk 0.4%*x

78149 0.5%%*

78304 0.5%4*

7318-2-1 X

80205 0.6%**

78142 .74k

KG101 0.7%%%

78222 0. 8#H*

(High degree class)

79306 25

KG102 25
Ilbonjakyungjong 25

78016 26

82014 2.6

86017 2.6
Chungkyungjong 27

82031 2.8
Jakyungjong 2.8

82068 2.9

“; Degree of rusty root, 0; healthy, 1; 1~10%, 2; 11~24%, 3;
above 25% .
**%: Significant at 0.1% levels.

Table 2. Comparison of phenolic compound between low and
high degree of rusty-root class in 4-year old ginseng

roots (unit: % d.w.)
Degree of Stele Cortex Epidermis oranch &
rusty-root fine root
Low degree class 0.114 0.118  0.189 0.154
High degree class 0.128 0.148  0.294 0.185
t-value n.s. n.s Hkk FEx *x

#k ek - Significant at 1% and 0.1% levels, respectively.
n.s.; Not significant at 5% level.

AR 7t e AT B AET Ve 19
F-$19l A Fe, Na, Mn, Al, 2 Sio] $&e] @A8] &
gkom, FERoAME Navk, A2 9ol Fedl
o] WokTH(Table 4).
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SAM TS SFTAT T2 BaitolA] ggo] 714
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Table 3. Comparison of macro elements between low and
high degree of rusty-root(DRR)” class in 4-year old
ginseng roots (unit : % d.w.)

Parts of Degree of

Toot rusty root P K G Mg
Low DRR class 0.55 133 024 0.12
Stele High DRR class 0.50 141 027 0.10
t-value ns. ns. NS NS,
Low DRR calss 036 137 020 0.09
Cortex High DRR class 036 175 026 0.10
t-value n.s. * *EE s,
Low DRR class 030 3.11 055 0.19
Epidermis High DRR class 031 320 050 025
t-value ns. ns. s Rk
Low DRR” class 047 197 021 0.14
Brach &  gigh DRR calss 038 219 023 0.14

Fine Root

t-value ns. ns. s, NS,
%, Degree of rusty root (DRR) 0; healthy, 1; 1~10%, 2;
11~24%, 3; above 25%
* k% Significant at 5%, and 0.1% levels, respectively.
n.s.; Not significant at 5% level.
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Table 4. Comparison of micro elements between low and high degree of rusty-root (DRR)” class in 4-year old ginseng roots

(unit : ppm d.w.)

Parts of Root Degree of rusty-root Fe Na Mn Al Si Zn Cu
Low class 53 334 0 97 36 17 14
Stele High class 81 300 0 91 130 19 13
t-value n.s. s. ©ns. .s. n.s. n.s. n.s.
Low class 68 209 2 114 93 16 13
Cortex High class 94 279 2 129 165 25 13
t-value n.s. ok n.s. n.s. n.s. n.s. n.s.
Low class 933 193 10 1452 1524 30 26
Epidermis High class 2102 314 133 3220 2893 64 28
t-value wkk *k *k ok * n.s. n.s.
Low class 442 358 0 640 542 22 18
Branch & High class 608 388 0 826 652 49 16
Fine Root
t-value * n.s. n.s. n.s. n.s. n.s. n.s.

%, Degree of rusty root(DRR), 0; healthy, 1; 1~10%, 2; 11~24%, 3; above 25%

* ek Bkt Significant at 5%, 1% and 0.1% levels, respectively.

n.s.; Not significant at 5% level.

Table 5. Comparison of phenolic compound and mineral
nutrients between healthy and rusty cortex in same
6-year old ginseng roots

Parts of Phenolic K Ca Mg Fe Na Mn
Root compound
(% d.w.) (%) (ppm)

Healthy 0134 117 024 021 142 756 19
Cortex

gusty 0.146 1.07 023 0.21 155 766 21
ortex

t-value * ns. NS NS, ns. n.s. ns.

*; Significant at 5% levels.
n.s.; Not significant at 5% level.

Table 6. Comparison of phenolic compound and mineral
nutrients between low and high degree of rusty
root(DRR) class in healthy ginseng seedlings

Phenolic K Ca Mg Fe Na Mn
Class  compound
(% d.w) (%) (ppm)
Low DDR* 0.154 230 0.15 0.16 150 822 17
High DRR  0.172 246 0.16 0.17 150 1,033 19
t-value * ** ns. ns. ns. * ns.

%, Degree of rusty root(DRR) 0; healthy, 1;1~10%, 2;11~24%,
3; above 25%

***. Significant at 5% and 1% levels, respectively.

n.s.; Not significant at 5% level.
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