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Comparison of Growth Characteristics and Ginsenoside Contents by Drainage
classes and Varieties in 3-Year-Old Ginseng (Panax ginseng C. A. Meyer)
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Seung Won Kang, and Young Churl Kim

Ginseng Research Division, Department of Herbal Crop Research, National Institute of Horticultural and Herbal
Science, RDA, Eumseong 369-873, Korea.

ABSTRACT : To study the optimal cultivation for paddy soil, growth characteristics and ginsenoside content was investi-
gated by both of poor drainage class (PDC) and imperfect drainage class (IDC) in three-year-old ginseng of varieties, Cheon-
poong (CP), Yeonpoong (YP), Hwangsookjong (HS), and Jakyeongjong (JK). Root yield of IDC was higher than that of
PDC by 3.6 times because stem length, leaf area, and chlorophyll contents were increased, while discolored leaf ratio was
decreased. Root yield of HS in PDC was highest among four varieties because chlorophyll contents, leaf area, and survived
plant ratio were relatively high. Root yield of CP in IDC was highest among four varieties because of high leaf area and sur-
vived plant ratio, and low discolored leaf ratio. Ratio of rusty-colored root showed significant difference by varieties, which
was the highest in HS and the lowest in CP among four varieties irrespective of drainage classes. Total ginsenoside contents
showed significant difference by drainage classes, which were high in IDC of good growth and low in PDC of poor growth.
Total ginsenoside contents were high in JK and CP, while low in HS and YP both of drainage classes.
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Table 1. Soil chemical properties and groundwater table in the experiment field of 3-year-old ginseng.

Drainage pH OM P,Os Ex. Cation (cmol"/kg) EC Ground
classes (1:5) (g/ke) (mg/kg) K Ca Mg (dS/m) -water table (cm)
Poor 5.0 15.4 105 0.47 3.60 0.97 1.36 47

Imperfect 5.1 14.7 98 0.48 2.70 0.97 1.75 75
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Table 2. Solvent gradient program of HPLC analysis.

Time Acetonitrile (%) Water (%)
0 28 72
10 28 72
45 40 60
47 100 0
68 100 0
ok ol FEOhe 2040 4 FASAEH), olBHY fe
0.8 m¢/min, ZH2% 40C, UV AE719] A&94-S 203 nm
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Table 3. Growth characteristics of three-year-old ginseng by drainage classes and varieties in paddy soil.

Drainage Varieties Survi\{ed plant Stem length  Leaf length Leaf width  Chlorophyll content Discollored leaf
classes ratio (%) (cm) (cm) (cm) (mg/g, FW) ratio (%)
CP’ 87.9a 19.2bc 9.2¢c 4.3ab 2.12bc 64.6bc
YP 74.3b 14.5d 7.4d 3.9b 1.88c 96.2a
Poor” HS 80.0ab 16.9cd 9.9abc 4.3ab 2.61a 74.3ab
JK 60.0c 17.6cd 8.9cd 3.9b 1.96c¢ 80.0ab
Average 75.6 171 8.9 4.1 2.14 78.8
CpP 74.3b 24.8a 11.0ab 4.9a 2.19bc 25.0d
YP 73.6b 17.1cd 10.1abc 4.9a 2.26abc 72.9ab
Imperfect HS 70.9b 16.7cd 9.4bc 4.2ab 2.36ab 25.2d
JK 39.6d 22.1ab 11.4a 4.8a 2.23bc 47.0cd
Average 64.60 20.2 10.5 4.7 2.26 42.5

* Mean with same letters are not significantly different in DMRT (p < 0.05)
tCP: Cheonpoong, YP: Yeonpoong, HS: Hwangsookjong, JK: Jakyeongjong
J Investigation date: July 20, 2008, Shade material: PE sheet coated with aluminium

D Soil moisture contents: Poor (25.5%), Imperfect (21.0%)
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Table 4. Root growth characteristics and yield of three-year-old ginseng by drainage classes and varieties in paddy soil.

Drainage Varieties Tap root length Tap root diameter ~ Root length Root weight Root yield Rusty root
classes (cm) (mm) (cm) (@/plant) (g/3.3 m) index’
cp' 7.8a 9.2cd 19.5b 2.8b 174.5¢d 1.15¢
YP 8.6a 8.7cd 19.7b 2.1b 109.2d 1.85b
Poor HS 8.7a 10.5cd 21.9b 4.1b 229.8cd 2.65a
JK 8.5a 7.9d 20.0b 2.5b 107.5d 1.50bc
Average 8.4 9.1 20.3 29 155.3 1.79
CP 8.7a 21.8ab 21.9b 13.5a 687.7a 1.40c
YP 8.1a 15.9bc 24.2a 12.6a 654.0a 1.55bc
Imperfect HS 7.2a 15.3bc 24.0a 11.4a 552.5ab 2.85a
JK 7.8a 15.4bcd 24.5a 13.7a 358.2bc 1.45bc
Average 8.0 171 23.7 12.8 563.1 1.81

*Mean with same letters are not significantly different in DMRT (p < 0.05)
tCP: Cheonpoong, YP: Yeonpoong, HS: Hwangsookjong, JK: Jakyeongjong
$Rusty root index: (X1 x 1) + (X2 X 2)+(X3 X 3)+(X4 X 4)/(X1 + X2 + X3 + X4), X1: no visible lesions, X2: slight lesions, X3: medium lesions,

X4: serious lesions

J Harvesting date: March 20, 2009, Shade material: PE sheet coated with aluminium

D Soil moisture contents: Poor (25.5%), Imperfect (21.0%)
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Table 5. Ginsenoside contents of three-year-old ginseng by drainage class and variety in paddy soil. <mg/g>
Drainage . ieties  Rg, Re Rf Rb, Rg Re Rb, Rd Total
classes

CPt 0.66C 0.27¢ 0.13bc 0.31ab 0.04b 0.45a 0.11e 0.07ab  2.03b
YP 0.58d 0.14e 0.07c 0.28b 0.03c 0.20d 0.18cd 0.04c 1.53c
Poor HS 0.46e 0.17e 0.08c 0.38a 0.03c 0.28c 0.22ab 0.08a 1.69c
JK 0.66¢ 0.21d 0.10bc 0.40a 0.04b 0.43a 0.17cd 0.04c 2.03b

Aver. 0.59 0.20 0.10 0.34 0.04 0.34 0.17 0.06 1.82
CP 0.87a 0.39a 0.21a 0.33ab 0.05a 0.46a 0.12e 0.08a 2.50a
YP 0.67¢ 0.28¢c 0.15ab 0.36ab 0.04b 0.26¢ 0.20bc 0.07ab  2.04b
Imperfect HS 0.77b 0.28c 0.15ab 0.28b 0.05a 0.33b 0.14de 0.06b 2.06b
JK 0.92a 0.30b 0.20a 0.38a 0.05a 0.49a 0.24a 0.08a 2.65a

Aver. 0.81 0.31 0.18 0.34 0.05 0.39 0.17 0.07 2.31

*Mean with same letters are not significantly different in DMRT (p < 0.05)
+CP: Cheonpoong, YP: Yeonpoong, HS: Hwangsookjong, JK: Jakyeongjong
J Harvesting date: March 20, 2009, Shade material: PE sheet coated with aluminium

D Soil moisture contents: Poor (25.5%), Imperfect (21.0%)
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