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Abstract Three type of Lime Bordeaux mixture (LBM) that has been used since 1800's for control plant
disease are used for eco-friendly ginseng (Panax ginseng) disease control. But it was restricted the use in the
crops cultivation in some countries of Europe recently, because there is a possibility that the copper
component is concentrated in the soil and plants with using LBM containing copper. According to the
concentration and number of LBM spraying treatment, it was investigated copper and other components in
soil and ginseng root. In case of LBM sprayed 33 times for three years, copper concentration was increased
up to 75.9 ppm in the soil. However copper concentration of ginseng root was increased with 9.9~23.0 mg/kg
in comparison with 8.38~11.39 mg/kg at LBM non-treatment. It has shown that the copper components can
be concentrated to in the soil if used continuously in the long term.
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Table 1. The rate of Lime and Copper for making Lime-Bordeaux Mixture by type

Type Lime” (g) Copper sulfate” (g) Wetting agent” (mL) Water (L)
4-4 type 40 15 10
6-6 type 60 15 10
8-8 type 80 15 10

a)Lime: quicklime active component 80% over
b)Copper sulfate: CuSO,.5H,0 (249.69 g), copper 24% over

c)Wetting agent: sticking paraffin oil (Boron : 0.2%, Molybdenum : 0.0005%)
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Table 2. Changes of the Components of Soil by Treatment LBM

TypeofLpy  Numberof LBM  pH EC OM Cu Exch. cation, cmol. kg™
treatment® (1:5) (dSm™) (%) (mg/kg) K Ca Mg
0 6.6 0.5 1.3 1.2 0.65 2.29 1.08
7 6.4 1.1 0.7 2.1 0.67 1.81 1.18
11 6.5 0.8 1.4 18.0 0.69 1.44 1.36
4-4 17 6.1 0.8 1.8 18.5 0.35 7.74 1.62
22 6.1 1.5 1.7 22.9 0.29 4.96 1.60
29 6.4 1.2 1.5 75.9 0.23 435 1.28
33 5.6 23 1.6 31.5 0.25 4.46 1.46
0 6.5 0.5 1.0 0.9 0.67 2.13 0.96
7 6.4 0.9 0.9 35 0.64 1.89 1.25
11 6.4 0.9 0.9 17.2 0.65 1.97 1.23
6-6 17 5.8 0.9 1.7 24.6 0.34 7.32 1.30
22 59 1.2 1.7 20.5 0.27 4.55 1.51
29 6.1 1.3 1.5 54.2 0.19 4.03 1.11
33 5.7 2.1 1.5 56.4 0.25 447 1.29
0 6.4 0.5 1.0 0.9 0.64 1.90 1.23
7 6.5 1.0 1.1 2.5 0.57 1.31 1.15
11 6.4 0.8 1.3 10.2 0.64 1.88 1.40
8-8 17 59 0.8 2.1 279 0.33 7.73 1.50
22 59 1.2 1.8 234 0.26 4.66 1.70
29 6.2 1.5 1.8 73.3 0.25 442 1.32
33 5.7 22 1.7 58.2 0.26 4.52 1.45
0 6.3 0.5 1.0 0.9 0.65 1.82 1.12
7 6.4 1.0 0.9 1.2 0.57 1.06 1.00
11 6.4 0.8 1.2 22 0.67 2.01 1.43
Control 17 5.7 0.8 23 1.5 0.34 7.50 1.36
22 59 1.3 1.8 0.0 0.29 431 1.71
29 6.1 1.2 1.9 24 0.30 426 1.34
33 5.7 2.0 1.7 2.0 0.21 421 1.29

a)Treatment time (The day of soil analysis) : 0 (2011.4.4), 7 (2011.7.18), 11 (2011.10.10), 17 (2.012.7.1), 22 (2012.10.24), 29 (2013.8.13), 33

(2013.10.12)
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Table 3. Changes of Copper, CaO and MgO in ginseng root by Number of LBM treatment

Type of LBM Number of LBM treatment® CaO (%) MgO (%) Cu (mg/kg)

4 22 0.54 0.31 18.48

33 0.48 0.24 9.94

22 0.64 0.32 23.01

&6 33 1.58 0.26 11.64

4.8 22 0.50 0.28 17.86

33 1.73 0.26 13.05

- 0.50 0.29 11.39

Control
- 1.57 0.26 8.38

a) Number of LBM treatment
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