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Abstract : Experiments were carried out to select marker for rusty tolerance ginseng root using high rusty degree lines
(HRL) and low rusty degree lines (LRL) in ginseng plant. A strong positive correlation was detected between degree of
rusty-root in 4-year-root and that in 6-year-root. The contents of phenolic compounds among samples were not different
in stele and branch & fine roots. The contents of phenolic compounds of rusty-roots was higher than that of healthy-roots
in cortex, but those of high rusty degree lines (HRL) were not different compared with low rusty degree lines (LRL) in
cortex using same rusty-degree samples. These suggest that phenolic compounds in cortex tissue were not adequate as a
marker to select rusty tolerance ginseng roots. The contents of phenolic compounds of rusty-roots were higher than that of
healthy-roots in epidermis, and those of HRL were higher than LRL in epidermis using same rusty-degree samples. These
suggested that the contents of phenolic compounds in epidermis tissue might be a potent marker to select rusty tolerance
ginseng roots.
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Table 1. The classification of ginseng lines according to degree of
rusty-root in 6-year old plants

Lnes  DEESEOT Lne Dol
(Low rusty degree lines)y (High rusty degree lines)x
82041 0.4%%* 79093 24
82099 0.5%** 82043 2.5
78025 0.6%** 82004 2.7
82025 0.7 82065 2.7
82019 0.8%** 78215 2.8
78167 (.8%** 78016 2.8
78008 0.8 78216 29

“Degree of rusty root, 0: healthy, 1: 1-10%, 2: 11-25%, 3: above 26%.
YLow rusty degree lines (LRL).

*High rusty degree lines (HRL).

***Significant at 0.1% level.
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Fig. 1. Correlation between degree of rusty root in 4-year-root
and that in 6-year-root.
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Table 2. Comparison of phenolic compounds between healthy-root
of low rusty degree lines (LRL) and rusty-root of high
rusty degree lines (HRL) in 6-year old plants

(Unit: %, d.w)
. . . Branch &
Lines Stele Cortex  Epidermis .- 'p o
LRL? 0.243 0232 0452 0.424
HRLY 0.277 0.294 0.560 0.479
t-value ns. * * n.s

“Low rusty degree lines (LRL) were 7 lines (82041, 82099, 78025,
82025, 82019, 78167. 78008).

YHigh rusty degree lines (HRL) were 7 lines (79093, 82043, 82004,
82065, 78215, 78016, 78216). Rusty state of root were LRL (0.1),
HRL (2.7)

*Significant at 5% level. n.s. : Not significant at 5% level.

Table 3. Comparison of phenolic compounds between healthy and
rusty root in low rusty degree lines (LRL)” in 6-year old

plants (Unit: %, d.w)
Ruosft); OS ;,?yt € Stele Cortex  Epidermis gga:%loi
Healthy 0.243 0.232 0.452 0.424
Rusty 0.257 0.262 0.500 0.450
t-value n.s. * * n.s

“Low rusty degree lines (LRL) were 7 lines (82041, 82099, 78025,
82025, 82019, 78167. 78008).

YRusty state of root were healthy (0.1), rusty (2.7).

*Significant at 5% level. n.s. : Not significant at 5% level.

Table 4. Comparison of phenolic compounds between healthy and
rusty root in high rusty degree lines (HRL)? in 6-year old
plants (Unit: %, d.w)

Epidermis I’?ﬁ‘:ﬁ{loﬁ

Rusty state of Stele Cortex

rootY
Healthy 0.262 0.244 0.504 0.423
Rusty 0.277 0.294 0.560 0.479
t-value n.s. * * ns

“High rusty degree lines (HRL) were 6 lines (79093, 82043, 82004,
82065, 78215, 78016).

YRusty state of root were healthy (0.1), rusty (2.7).

*Significant at 5% level. n.s. : Not significant at 5% level.
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Table 5. Comparison of phenolic compounds between low rusty
degree lines (LRL) and high rusty degree lines (HRL) in
6-year old rusty-root (Unit: %, d.w)

Lines Stele Cortex  Epidermis Il?ir;él (i{loft
LRL* 0.257 0.262 0.500 0.450
RLY 0.277 0.294 0.560 0.479

t-value n.s. n.s. * n.s

L ow rusty degree lines (LRL) were 7 lines (82041, 82099, 78025,
82025, 82019, 78167. 78008).

YHigh rusty degree lines (HRL) were 6 lines (79093, 82043,
82004, 82065, 78215, 78016). Rusty state of root were LRL (2.7),
HRL (2.7).

*Significant at 5% level. n.s. : Not significant at 5% level.

Table 6. Comparison of phenolic compounds between low rusty
degree lines (LRL) and high rusty degree lines (HRL) in

6-year old healthy root (Unit: %, d.w)
. . . Branch &
Lines Stele Cortex Epidermis Fine Root
LDL? 0.243 0.232 0.452 0.424
HDLY 0.262 0.244 0.504 0.423
t-value n.s. n.s. * n.s.

Low rusty degree lines (LRL) were 7 lines (82041, 82099, 78025,
82025, 82019, 78167. 78008).

YHigh rusty degree lines (HDL) were 6 lines (79093, 82043,
82004, 82065, 78215, 78016). Rusty state of root were LRL
(0.1), HRL (0.1).

*Significant at 5% level. n.s. : Not significant at 5% level.
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