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Effect of Ridge Height on Growth Characteristics and Yield of 6 Year Old
Panax ginseng in Cultivation of Paddy Soil
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Ginseng Research Division, Department of Herbal Crop Research, NIHHS, RDA, Eumseong 27709, Korea.

ABSTRACT

Background : Ginseng is mainly grown as a break crop in paddy fields after rice has been cultured for approximately 4 - 5 years,
because it reduces the negative effects of continuous rice cropping. However, physiological disorders, such as leaf discoloration,
occur in ginseng grown in paddy fields with poor drainage and excessive levels of inorganic components.

Methods and Results : This study investigated the effect of ridge height on the growth characteristics and yield of 6 year old
Panax ginseng. Ridge height was varied by making 20, 30, and 40 cm high ridges in a pooly drained paddy field. Soil moisture con-
tent decreased, while electrical conductivity (EC) as the ridge height increased. The NO;, K, Ca, Mg, and Na levels also rose as ridge
height increased, but organic matter and P,O, levels did not. The leaf discoloration ratio rose as the ridge height increased, and root
yield reached a peak when the ridge height was 30 cm.

Conclusion : A ridge height of 30 cm in poorly drained paddy field improved ginseng growth by reducing leaf discoloration and
increasing root survival, owing to more suitable soil moisture and EC levels.
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Table 1. Soil chemical properties in the experiment field of paddy soil.

pH ECY oM? P,Os Ex. Cation (cmol*/kg)
(1:5) (dS/m) (g/ke) (mg/kg) K Ca Mg
5.1 0.86 11.8 87 0.26 2.57 0.97

VEC; Electrical Conductivity, ?OM; Organic Matter.
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Fig. 1. Changes of soil moisture contents by ridge height
in ginseng field of paddy soil.
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Fig. 2. Changes of electrical conductivity (dS/m) of soil by
ridge height in ginseng field of paddy soil.
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Table 2. Comparison of soil chemical properties by ridge height in 6 year old ginseng in cultivation of paddy soil.

Ridge"

Ex. Cation (cmol*/kg)

height pH EC OM NO; P,Os
(ﬂf) (1:5) (dS/m) (g/ke) (mg/ke) (mg/ke) K Ca Mg Na
20 4.78a 0.52c 14.6a 21.8c 42.6a 0.16a 1.94c 0.77c¢ 0.17c*
30 4.57b 0.76b 15.3a 68.0b 39.8a 0.17a 2.17b 0.92b 0.24b
40 4.43c 1.15a 15.4a 127.7a 43.0a 0.20a 2.45a 1.10a 0.37a
Tor';r]aggce 50-65 025-10 10-30  50-100 50-400 02-10 20-60 1.0-40 02>

PInvestigated date of soil sample : October 21, 2014.

*Means with same letters are not significantly different in DMRT (p > 0.05).
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Table 3. Effect of ridge height on growth characteristics of 6 year old ginseng in cultivation of paddy soil.

Ridge" Plant Stem Leaf Leaf Stem Ratio?of LD Ratio of
height height length length width diameter %) survived
(cm) (cm) (cm) (cm) (cm) (mm) aerial part (%)
20 67.0b 41.5a 14.1b 5.9b 6.90a 17.8b 43.5b*
30 67.1b 40.2a 15.0a 6.4ab 6.94a 35.6a 61.8a
40 69.6a 41.9a 15.6a 6.7a 6.73b 39.4a 59.1a

YInvestigated date; August 5, 2014.
2LD; Leaf Discoloration.

*Means with same letters are not significantly different in DMRT (p > 0.05).
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Table 4. Effect of ridge height on underground growth and yield of 6 year old ginseng in cultivation of paddy soil.
Ridge" Ratio of Taproot Taproot Root Root Ratio of Root
height survived root (%) length diameter length weight rusty yield
(cm) ° (cm) (mm) (cm) (g/plant) root (%) (kg/3.3 m’)
20 55.2a 9.1a 21.6a 26.8a 29.2b 78.1a 1.38c*
30 58.4a 9.2a 22.2a 26.9a 39.2a 58.9b 1.80a
40 55.2a 9.3a 22.9a 27.8a 37.2a 61.2b 1.60b

YInvestigated date; October 27, 2014.

*Means with same letters are not significantly different in DMRT (p > 0.05).
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