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Effect of Concentration and Time of Lime-Bordeaux Mixture on Growth and Disease
of Four and Five Year Old Ginseng (Panax ginseng C. A. Meyer)

Won Kwon Jung’, Deok Jong Ahn, Jin Kook Choi, Tae Suk Ryu, Myeong Hwan Jang and Tae Ryong Kwon
Punggi Ginseng Experiment Station, Gyeongbuk Provincial ATA, YeongJu 750-870, Korea.

ABSTRACT: Lime-bordeaux mixture (LBM) has been used instead of pesticides in ginseng field and orchard since the
1960’s in Korea. In this experiment, LBM was made with different concentrations and sprayed in the field of ginseng for
eco-friendly cultivation. Growth characteristics and disease such as alternaria blight, anthracnose, and gray mold were
investigated in 4-5 year old ginseng after spraying LBM. LBM caused a little damage on leaf when it was sprayed at the time
of leafing stage, late April and early May. Root weights of five-year-old ginseng were 43.1 ~51.5 g and 41.2 ~46.6 g in the
plot of mid-April and mid-May treatments, respectively. These growth levels were further reduced as compared with that of
the chemicals treatment plot. The rate of diseases in the plot of 6-6 and 8-8 ratio were 0.0 ~4.8% and 0.0 ~ 4.4%, respec-
tively, which was similar with that in the plot of chemical control for alternaria blight and anthracnose. However, LBM had
little effect on controling gray mold. It showed lower control effect in the plot of 4-4 ratio than that of chemical control. This
result will be expected to be a useful guide that can be used in the field to the farmers of the ginseng.
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Table 1. Alternaria blight (Alternaria panax) rate by different
spraying times and concentrations of LBM in four and
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Table 2. Effect of different spraying times and concentrations of
LBM on Anthracnose rate in four and five year old

five year old ginseng. ginseng.
Rate of Alternaria blight Rate of Anthracnose
FTT'  Concentrtions by peak season (%) FTT'  Concentrations by peak season (%)
Four-year-old Five-year old Four year old Five year old
4-4 0.0° 1.5% 4-4 3.42 1.6
Mid-Apr. 6-6 0.1° 2.1° Mid-Apr. 6-6 1.52 1.3
8-8 0.1 2.3% 8-8 4.0° 1.8°
4-4 0.7¢ 0.7¢ 4-4 1.8 0.9°
Mid-May* 6-6 0.5 1.8 Mid-May* 6-6 2.7 0.8
8-8 0.4% 0.8% 8-8 1.5¢ 1.2¢
4-4 0.0° 0.6? 4-4 2.9% 5.47
Mid-Jun.* 6-6 0.0 1.12 Mid-Jun.} 6-6 3.5° 4.8
8-8 0.1% 1.2 8-8 3.8° 4.4
Mid-May  Control® 0.2 1.9 Mid-May  Control® 3.9 5.4°
LSD (0.05) 0.43 1.40 LSD (0.05) 2.37 3.70
*Mean with same letters are not significantly different in DMRT *Mean with same letters are not significantly different in DMRT
(p <0.05). (p <0.05).

'FTT: First treatment time of LBM.

¥Chemicals was sprayed as the same as control plot before LBM
treatment.

SChemical control (Spraying dates in four-year-old ginseng; May 11 and
23, Jun. 4 and 14, Jul. 2 and 20, Aug. 8 and 21, Sep. 6; Spraying dates
in five-year-old ginseng; May 13 and 29, Jun. 11 and 20, Jul. 1 and 12,
Aug. 1 and 13, Sep. 9).
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'FTT: First treatment time of LBM.

¥Chemicals was sprayed as the same as control plot before LBM
treatment.

SChemical control (Spraying dates in four-year-old ginseng; May 11
and 23, Jun. 4 and 14, Jul. 2 and 20, Aug. 8 and 21, Sep. 6, spraying
dates in five-year-old ginseng: May 13 and 29, Jun. 11 and 20, Jul. 1
and 12, Aug. 1 and 13, Sep. 9).

Table 3. Gray mold rate by different spraying times and
concentrations of LBM in four and five year old ginseng

in mid-July.
i Rate of gray mold rot (%)
FTT"  Concentrations
Leaf Berry
4-4 4.3 49,8+
Mid-Apr. 6-6 5.7 56.3%
8-8 5.3 50.1%
4-4 4.9 36.35d
Mid-May* 6-6 4.5% 42.9%¢
8-8 7.22 43 .4%¢
4-4 4.2° 22.9¢
Mid-Jun.# 6-6 2.2% 29.5%
8-8 2.9% 36.8"
Mid-May  Control® 4.2° 43.9%¢
LSD (0.05) 3.75 10.48
*Mean with same letters are not significantly different in DMRT
(p <0.05).

'FTT: First treatment time of LBM.

Chemicals was sprayed as the same as control plot before LBM
treatment.

SChemical control (Spraying dates; May 13 and 29, Jun. 11 and 20,
Jul. T and 12, Aug. 1 and 13, Sep. 9).
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Table 4. Growth characteristics by different spraying times and concentrations of LBM in four and five year old ginseng in mid-July.

Growth characteristics of four-year-old ginseng

FTT Concentrations FS* ] ]
Stem length  Stem diameter Leaf length Leaf width
SPAD
(cm) (mm) (cm) (cm)
4-4 6 37.8% 6.4 14.6° 5.7% 43.7%*
Mid-Apr. 6-6 6 31.8% 5.9° 13.0° 5.3 40.8®
8-8 6 32.8° 5.5% 13.4% 5.5% 42.7
4-4 4 36.7% 6.12 15.1 6.0° 39.9%
Mid-May* 6-6 4 34.9° 5.6 14.7° 5.9 38.7°
8-8 4 35.0° 5.9? 14.3° 6.0° 41.0°
4-4 2 35.7° 6.0° 14.6° 6.1 41.3
Mid-Jun.} 6-6 2 36.1° 6.0° 15.2° 6.4 40.7%
8-8 2 36.3° 5.9 15.0° 6.1 41.9°
Early-May Control* 5 36.9° 6.3 14.72 6.1 38.7°
LSD (0.05) 3.55 0.68 1.18 0.31 1.08
Growth characteristics of five-year-old ginseng
FTT* Concentrations FS*
Stem length  Stem diameter Leaf length Leaf width
SPAD
(cm) (mm) (cm) (cm)
4-4 6 42.7 8.2° 17.1° 6.6" 40.7°
Mid-Apr. 6-6 6 41.8° 7.6 15.9% 6.5" 41.42
8-8 6 44,32 8.6% 17.2° 7.1% 41.5%
4-4 4 4252 8.1° 17.3° 6.8 40.3?
Mid-May* 6-6 4 38.7% 8.3° 16.9° 6.4 42.5°
8-8 4 4132 8.2" 16.3 6.6" 42.4°
4-4 2 43,12 9.0° 16.5° 7.1 41.1°
Mid-Jun.} 6-6 2 42.8% 8.7% 18.3% 7.0° 38.5°
8-8 2 43.0° 9.4 18.1° 6.9 41.4°
Early-May Control* 0 42.5° 9.1 17.7° 7.5% 39.1°
LSD (0.05) 1.86 0.51 1.77 0.47 2.22

*Mean with same letters are not significantly different in DMRT (p = 0.05).

FTT; First treatment time of LBM.
IFS; Frequency of LBM sprayed in this experiment.

SChemicals was sprayed as the same as control plot before LBM treatment.
#Control; Chemical control, five time spraying (May 11, May 23, Jun. 4, Jun. 14, Jul. 3) by the time of the survey.
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Table 5. Root growth by different spraying times and concentrations of LBM in four and five year old ginseng in October 21.

Root growth of four-year-old ginseng

FTT* Concentration NS*

Root length Root diameter Root weight
(cm) (cm) ®
4-4 11 29.2° 19.1° 34.9%%
Mid-Apr. 6-6 11 28.0° 17.7% 31.1°
8-8 11 29.7% 18.1° 35.5%
4-4 9 28.7% 18.9° 35.4%®
Mid-May* 6-6 9 28.3 18.9° 34.1%
8-8 9 28.3° 18.3° 34.0°
4-4 7 29.72 19.8° 40.5%
Mid-Jun.* 6-6 7 29.6% 21.3° 41.3°
8-8 7 29.0° 19.9° 39.6°
Early-May Control* 10 29.3° 19.8% 38.0°
LSD (0.05) 1.01 1.43 2.81
Root growth of five-year-old ginseng
FrT Type of ratio FS* Root length Root diameter Root weight
(cm) (cm) t]
4-4 11 30.1% 22.72 46.7°
Mid-Apr. 6-6 11 30.3% 21.3% 43.1°
8-8 11 30.4° 23.3% 51.5°
4-4 9 29.7% 23.5° 46.6"
Mid-May? 6-6 9 29.4% 20.9° 41.2¢
8-8 9 29.0° 20.9° 42.3¢
4-4 7 29.1° 24.7° 52.6°
Mid-Jun.} 6-6 7 29.3% 24.7° 53.9°
8-8 7 30.2° 24.9° 53.7%
Early-May Control* 0 32.0° 23.6° 51.3
LSD (0.05) 1.18 1.69 4.98

*Mean with same letters are not significantly different in DMRT (p = 0.05).

""FTT; First treatment time of LBM.
*FS; Frequency of LBM sprayed in this experiment.

SChemicals was sprayed as the same as control plot before LBM treatment.
#Chemical control (spraying dates in four-year-old ginseng: May 11 and 23, Jun. 4 and 14, Jul. 2 and 20, Aug. 8 and 21, Sep. 6, spraying dates in

five-year-old ginseng: May 13 and 29, Jun. 11 and 20, Jul. 1
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1 and 12, Aug. 1 and 13, Sep. 9).
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Table 6. Damage degree of ginseng leaf as affected by
concentration of LBM.

Damage degree of ginseng leaf (0 ~ 5)

Concentrations
Four-year-old Five-year-old
4-47 1.0+ 0.2¢ 0.1+0.1
6-6 1.2+£05 0.7+0.2
8-8 1.3+ 0.7 1.1+0.5
Control® 0.5+0.0 0.0+ 0.0

*Degree of damage (0; no damage, 1; a very light damage, 2; a light
damage, 3; 50% damage, 4; severe damage but healthy part remain,
5; severe damage and all wither and die).

Spraying dates of LBM (four-year-old ginseng; May 1, 2012, five-
year-old ginseng; May 2, 2013) and surveyed 7 days after treatment.
*Each value represents the mean £ SD (n = 15).

$Spraying date of chemical control was 11 May.
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