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Effect of Application Level of Calcium Hydroxide on Brown-Leaf Symptom
and Root Yield of Panax ginseng Cultivated in Paddy Soil

Sung Woo Lee, Kyung Hoon Park, Seung Ho Lee, In Bok Jang, Jin Mei Lan and Ki Hong Kim
Ginseng Research Division, Department of Herbal Crop Research, NIHHS, RDA, Eumseong 369-873, Korea.

ABSTRACT : Physiological disorders such as symptoms in leaf colored with brown spots are so many occurred in ginseng
garden cultivated with paddy soil. This study was carried out to inhibit the symptoms of brown-colored leaf in 3-year-old
ginseng by fertilizing calcium hydroxide [Ca(OH),] of 100 ~ 400 kg per 10a on paddy soil before transplant of seedling.
Soil pH was rapidly increased, while Fe was decreased in soil by the increase of application level of calcium hydroxide. Soil
pH was increased from 4.53 to 6.18 when calcium hydroxide was fertilized at level of 100kg per 10a. The content of Fe in gin-
seng leaf was decreased more than the control by fertilizing calcium hydroxide in soil. Ratio of brown-colored leaf and plant
height and leaf area were decreased by the increase of calcium hydroxide. Ratio of survived root and yield of root showed the
peak at the application level of 100 kg per 10a, and both of them were gradually decreased by the increase of calcium
hydroxide. The decrease of missing plant rate above the application level of 200 kg per 10a had a negative effect on the
decrease of yield of root.
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Table 1. Soil chemical properties in the experiment field.

Ex. Cation (cmol*/kg)

pH  EC  OM  POs
(1:5 @S/m) (ke (mgke Ca Mg
4.53 2.07 15.8 87.8 0.33 3.05 117
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Table 2. Changes of soil chemical properties by application level of calcium hydroxide in paddy soil investigated at June 24, 2013.

h(;/e(ljlfoi?(?;e pH EC OM P,O: Ex. Cation(cmol*/kg) Fe Mn Zn Cu

(ke/10a) (1:5  (dS/m) (g/kg)  (mg/kg) K Ca T — (ME/KE) —-emmmmmmemmmemmmemee

Control 4.53¢ 2.07° 15.8 87.8>  0.33° 3.05°  1.17¢ 199.0° 13.64°  1.26% 1.05%*
100 6.18° 2.03° 17.0° 99.8® (.27 5.70¢  3.05° 124.3b 6.50> 077  0.92*
200 7.18P 2.37° 17.0° 98.3*  0.26 8.76°  4.84° 81.4° 482 0.72b 1.03?
300 7.50° 2.322 18.0*  107.6* 026 11.01° 5.76% 79.6° 3.74° 069"  0.83°
400 7.71 2.40° 19.2*  109.0°  0.29° 13.20* 6.51° 66.3¢ 3.80°  0.65° 079"

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

Table 3. Aerial growth characteristics of 3-year-old ginseng by application level of calcium hydroxide in paddy soil investigated at June 25, 2013.

Calciu_m Ratio of LD Chlorophyll Plant Stem Leaf Lgaf AStem
hydroxide (%)% content height length length width diameter
(kg/10a) (mg/g, FW) (cm) (cm) (cm) (cm) (mm)
Control 64.8% 1.82°¢ 40.0* 24.0° 10.32 4.7% 4.75%
100 30.6° 2.04b 39.9? 23.4° 10.22 4.4 5.46°
200 30.9° 2.09° 36.9 22.3% 9.9% 4.2° 5.02°
300 18.2¢ 2.25% 36.0° 22.5% 9.7% 4.1b¢ 5.22%
400 18.4¢ 2.22° 35.5° 21.6° 9.2 3.9 5.46°
*Mean with same letters are not significantly different in DMRT (p < 0.05).
**| D; leaf discoloration.
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Table 4. Characteristics of underground growth and root yield of 3-year-old ginseng by application level of calcium hydroxide in paddy soil

investigated at October 14, 2013.

Calcium Ratio of Taproot Taproot Root Root Ratio of Root
hydroxide Survived root length diameter length weight rusty yield
(kg/10a) (%) (cm) (mm) (cm) (g/plant) root (%) (g/3.3 m)
Control 41.0¢ 7.2 12.95 19.3¢ 7.87° 53.8" 244.1%
100 61.22 7.6 15.8° 23.42 11.89* 75.5% 480.1°
200 56.2° 7.4 15.42 21.7° 11.52° 79.6% 403.5Y
300 42.9¢ 7.0 15.8 22.5%® 11.772 74.0° 370.9¢
400 37.74 6.4¢ 14.3b 18.3¢ 8.91° 53.9" 262.2¢

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

Table 5. Changes of inorganic contents in leaf of 3-year-old ginseng by application level of calcium hydroxide in paddy soil investigated at

June 24, 2013.

Calcium TN P K Ca Mg Fe Mn Zn Cu
hydroxide
(kg/10a) (%) (mg/Kg) ~=--mmrmmmmmemmemoeeeee
Control 2.13¢ 0.147% 1.874° 0.685 0.386" 454.8° 83.8° 17.6% 7.6%
100 2.30P 0.136° 1.704% 0.753% 0.383" 401.0° 83.5° 15.7% 7.4°
200 2.48b 0.137° 1.709° 0.796 0.468° 399.9" 81.7° 18.1° 8.9
300 2.852 0.1432 1.754 0.696% 0.404° 414.5b 75.42 16.4 7.32
400 2.912 0.1312 1.592° 0.743 0.4512 359.6° 82.6° 15.6% 7.3?

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