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Factors and Cause of Rusty—-Ginseng Occurrence

Hong Woo Park, Tai Kyo Lim, Chun Hwan Choi, and Jae Eul Choi'

Collage of Agriculture and Life Science, Chungnam Nat'l Univ. Daejeon 305-764, Korea

ABSTRACT In the preliminary experiment, the factors
(soil moisture content, type of organic fertilizers, wound of
ginseng, and concentration of rusty-root causing bacteria)
inducing the rusty-root of ginseng were investigated. The
Hue values were measured for the degree of rustiness
affected by the factors. The rustiness was severe on the
wounded-ginseng and on the ginseng inoculated with
Agrobacterium tumefaciens (CG20126). The Hue values of
the control, the non-wounded ginseng inoculated with
CG20126, the wounded-ginseng, and the wounded-ginseng
inoculated with CG20126 were 113.3, 108.1, 85.8, and
57.5, respectively. The Hue value of the horticulture
bed-soil was 56.8 whereas the value of the paddy bed-soil
counterpart was 64.7. The Hue values on the ginseng roots
grown in the soil containing 10%, 20%, 50%, and 70% of
moisture, were 96.2, 85.9, 78.0, and 75.7, respectively. The
organic fertilizer increased the rustiness of ginseng and the
range of Hue values was 35.2-27.8. The increased concen-
trations of A. tmefaciens CG20126 increased the rustiness
of ginseng. The concentration of A. tumefaciens CG20126
at 10°, 10%, 10°, and 10° cells/ml, resulted in the Hue values
of 62.8, 63.3, 55.6, and 48.8, respectively.

Keywords : rusty-ginseng, rust-causing bacteria, organic
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bacterium Iuteolum, M. oxydance, Rhodococcus erythro-
polis 522 FATALHZ] 5, 2005).

o)A} Zro) Aol A e ¢9olo] n| A1 Heo] 9
2 AR sH ot ob7ix ul g} Hste] TA)
S5t TR eksteh oty 2 Qi Auud el
I HAE FHE] stol AAJskACE



s 4 g
ARBEE A QUM
2 Ao AMESE g SEdiEtn FgA g s s)
ABAQTE U4 S5 AR AW 53 e 2
g5t HS5Ql Agrobacterium tumefaciens(CG20126 o

=), Pseudomonas marginalis, P. veronii, Microbacterium
luteolum, M. oxydance, Rhodococcus erythropoliss A3}
gl HHout Aol AR3E QAR FAF AR E o) A

=4 RELNS m T

3~41d 2 AME Pl ARgack

d4E 9 71 HE

Yol AE(EC 0.8£0.2 ds/m ; pH 5.5~7.0; zeolite,
vermiculite, perlite, coir-dust)?} ~=-8 AFE(EC 2.0 ds/m;
pH 4.5~5.5; zeolite, diatomite, vermiculite), 712 B|E
o] A(pig-feces 30%, chick-feces 25%, sawdust 25%, bark
20%), B(pig-feces 50%, sawdust 50%), C(sawdust 32%,
pig-feces 28%, food-waste 40%)= AlFolA FYUst] A}
&3Fct

.4 10%, 20%, 50%,

0% 7kstol 27 Folde s 2

el S0E Jisiel AYS o Al
HHARY M HE
HEYE 2 AL Yo Bz ?_] #+7FZ King’s B Hj
H

7¥she] 10° cell/me

Xofl 4 24417k 21wt
s ol whE Hu

o] Hj &R Ak &

o Al@ﬂl/ﬂb 10°~10° cell/m¢ =2
A 2 EL sand paper? Q4+

o] A °‘*ﬂﬂv}s L JE23L9a, FARA

w
o
~

A3 o4k o] A FUATE EY FAI AT B
et 4AE YA et A4S W F 2asE S
o), 7 Helotct 9719 Qg 3w etk HET
QRS 50 x 20 cm8] YEY ZeAE §7]o] Y1 A
§ EYoR e YTulE TUR YEsjo] 28T 2
[e]

A defoll Al Eastgin.

EiH XA}

x—ltﬂ OHL ﬂ_;l__o_ x%z.?‘;_} ?_]éﬂ_)_ 2,7_ ‘6‘oﬂ z—l& H%E
Color difference meter(Model CR-200)=2 C - o] 4] Hunter
L, a, b3S =A3L3, McGuire(1992)9] Hiof uwheh
Hunter a, bg}2 ©]8-3}o] Hue value(Hue angle)E Iith
Hue valuet:= 9§ AAFgAto)] AAF ZHS pehfio, as x3&F
¥0]1 be yﬁ-ﬁo] 11, +at -al= red2} green LERY I
+b8} b= 2+ yellow?} blueE YrERHTE Hue valuew T

<3 22 FAol oAl Fetich

Hue value(®) = [Tan” (b/a 2m)] x 360

0° : red, 90° : yellow, 180° : green, 270° : blue
dot 3 mE
HzdrHO| MH W0l o|X|= Fet
AW Qu Nd-S g3 AEste Auiiao] HstA
WAL= 13291 Agrobacterium tumefaciens(CG20126)E
Aureto] AFE-Eg T AE5ke] 14U 3o color difference

meter2 &4 3}o] Hue valueS A4S A3}= Table 13} 2
th BAA BAZ Al B4 A% Q4R Hue valel
22t 11133} 108,101, 48 R Q4 AA H% 2
Ao Hue value= Z}+7} 85.83} 57.58 AFA] 7} Hue value &
AA FaAlZH Hue values 2He45 2A0] Hojzl=

Y ol AMst HBHH S-S ek

Table 1. The rustiness as affected by wounding and inoculation of the rust-inducing bacteria.

Treatment Rustiness” (Hue value®)
Control 113.32.527
Inoculation without wounding 108.1+4.4a
Wounding 85.8+£2.7b
Wounding & inoculation 57.5£3.9¢

“Rustiness was measured by the inoculation of A. tumefaciens CG20126 at 10° cells/m{ after growing ginseng for 14 days.

YHue value(®) = [Tan" (b/a 2m)] x 360 ; 0° : red, 90° :

yellow, 180° :

green, 270° : blue.

“Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test.
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Fig. 1. Rusty symptoms of ginseng root induced by the
artificial inoculation of CG20126 isolated from rusty
ginseng roots (bacterium concentration 10° cells/me).
Panels A : control, B : inoculation without wounding,
C : wounding, D : wounding and inoculation.
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Table 2. The rustiness affected by horticultural and paddy rice

bed-soils.
) Rustiness”
Bed soil (Hue valueb))
Treatment
Control Wound
Horticulture bed soil 108.242.7a° 56.8+3.2b
Paddy rice bed soil 109.142.2a 64.7+3.3¢

29Ty see footnote of Table 1.

Fig. 2. The rustiness affected by horticultural and paddy rice
bed-soils. Rustiness was measured by inoculation of
A. tumefaciens CG20126 at 10° cells/m after growing
ginseng for 14 days. Panels A : horticultural bed-soil,
B : paddy rice bed-soil.
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Table 3. Effect of soil moisture on rusty-ginseng occurrence.
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Table 4. Effect of several organic fertilizer on rusty-ginseng

occurrence.
Rustiness®
Treatrp§nt of (Hue valueb))
fertilizer -

Non-wounding Wound
A 108.2+1.9a 31.742.2d
B 92.4+2.5¢ 35.242.8d
C 104.242.8b 27.8+1.7e

U976 see footnote of Table 1.

Table 5. Effect of concentration of bacterium inoculation on
rusty-ginseng occurrence.

a)

a)

Moistu ncentration Rustiness Bacterium concentration Rustiness
oisture: concen (Hue Valueb)) (cells/mé) (Hue valueb))
10% 96.2+3.5a% 10° 64.8+1.52%

20% 85.9+1.7b 10* 62.8+2.6a

50% 78.0+1.5¢ 10 55.6+3.1b

70% 75.7+1.2¢ 10° 48.8+1.9¢

0Ty see footnote of Table 1.

PITo see footnote of Table.
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