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Effects of Spraying Lime-Bordeaux Mixture on Yield, Ginsenoside, and 70% Ethanol
Extract Contents of 3-Year-Old Ginseng in Panax ginseng C. A. Meyer

Sung Woo Lee’, Gum Sook Kim, Dong Yun Hyun, Yong Burm Kim, Seung Won Kang and Seon Woo Cha
Ginseng Research Division, Department of Herbal Crop Research, NIHHS, RDA, Eumseong 369-873, Korea.

ABSTRACT : It's crucial to control Alternaria blight and Anthracnose emerging mostly on ginseng leaves during the rainy
season to increase the organic ginseng products. The purpose of this study is to investigate the efficay of lime-brodeaux spray
on the ginseng leaves and evaluate the growth and yield of the ginseng, and the contents of ginsenoside and 70% ethanol
extracts from 3-year-old ginseng variety, Cheonpoong. Lime-bordeaux sprayings were conducted in the ratio of 6-6 in June,
8-8 from July to September every 15 days. After June 10, the spraying have no effects on the growth leaf and stem, and there
was no significant increase in chlorophyll contents. The ratio of intact leaf and root were distinctly increased because Alter-
naria blight and Anthracnose were decreased by spraying lime-bordeaux mixture. Root weight per plant and root yield were
increased by 15%, and 62% in 3-year old ginseng, respectively, because the ratio of intact leaf and root were higher by using
lime-bordeaux mixture. Furthermore, spraying of lime-bordeaux mixture is prone to increase the ratio of rusty root in gin-
seng. Spraying of lime-bordeaux mixture decreased both of the contents of ginsenoside and 70% ethanol extract by 13.7%,

and 15.2% in 3-year-old ginseng, respectively.
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Table 1. Soil chemical properties in the experiment field.
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Table 2. Growth characteristics in the aerial part of 3-year-old ginseng by the spray of lime-bordeaux mixture.

Stem length  Stem diameter  Leaf length Leaf width  Chlorophyll content Ratio of fallen leaves
Treatment o/t
(cm) (cm) (cm) (cm) (mg/g, FW) (%)
Control 18.4 3.3 8.9 4.0 1.75 74.3
Spray of LBM* 18.4 3.4 9.7 4.2 1.80 221
LSD (0.05) ns ns 0.517 ns ns 24.92

*Symptom induced by Alternaria blight and Anthracnose

*LBM: Lime-bordeaux mixture, 6-6 ratio in June, 8-8 ratio for July~Sept. by the interval of 15 days. Variety : Cheonpoong. Investigation date :

August 28, 2008
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Table 3. Underground growth and root yield in 3-year-old ginseng by the spray of lime-bordeaux mixture.

Treatment Ratio of Tap root length  Tap root diameter Root weight Ratio of Root yield
Survived root (%) (cm) (cm) (@/plant) rusty root (%) (g/3.3m)
Control 71.4 10.0 12.2 11.0 30.0 549
Spray of LBM' 99.0 10.3 12.7 12.6 429 892
LSD (0.05) 20.5 ns ns 1.62 7.51 284.55

fLBM: Lime-bordeaux mixture, 6-6 ratio in June, 8-8 ratio for July~Sept. by the interval of 15 days. Variety : Cheonpoong. Investigation date :

October 23, 2008

Table 4. Ginsenoside and 70% ethanol extract contents in 3-year-old ginseng by the spray of lime-bordeaux mixture. <mg/g>
Ginsenoside (mg/g) Extract
Treat. o
Rg Re Rf Rb; Rc Rb, Rd PD/PT*  Total  con. (%)
Control 0.89 0.50 0.20 0.34 0.88 0.24 0.23 1.06 3.29 31.5
Spray of LBM' 0.94 0.39 0.19 0.23 0.70 0.16 0.15 0.82 2.77 26.7
LSD (0.05) ns 0.075 ns 0.062 0.194 0.074 0.071 0.043 0.224 2.14

fLBM: Lime-bordeaux mixture; Variety: Cheonpoong; *PD: Panaxadiol (Rb; + Rb, + Rc + Rd), PT: Panaxatriol (Re + Rf + Rgy)
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