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ABSTRACT This study investigated ginseng growth and
ginsenoside contents after control a reserved ginseng cultivation
land using various green manure crops for stable ginseng
cultivation. Followings are results obtained from this research.
After cultivate the green manure crops, microbial flora in
soil was diversified, organic matter and total-N content
increased, but salt content decreased. The highest output
obtained from the wheat cultivated area among various
green manure corps. Growth of shoot and root of two years
old ginseng increased significantly at the green manure crop
cultivated area. Specially, the wheat cultivated area was the
most effective in growth. Also, the rate of the leaf discoloration
at the aerial part and the rusty root at the root was the least
at the wheat cultivation area. Meanwhile, the ginsenoside
content was the most at the wheat cultivation area. Thus,
the reserved ginseng cultivation land could be managed by
cultivating wheat for effective ginseng growth.
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Table 1. Chemical properties of before the management of preplant paddy-converted soils.
pH EC OM Total-N Av.P,0s Ex. cation (cmol'kg")
(1:5) (dS/m) (g/kg) (%) (mg/kg) K Ca Mg
5.4 0.33 10.9 0.04 199 0.33 29 0.9
Table 2. Chemical properties of after cultivating green manure in paddy field soil.
Green manures pH EC oM TotalN  Av.P,Os Ex. cation (cmol'kg")
1:5) (dS/m) (g/kg) (%) (mg/kg) K Ca Mg
Control 5.6 0.23 11.2 0.14 148 0.1 4.0 1.1
Rye 5.7 0.14 19.6 0.18 161 0.1 3.4 0.8
Barley 5.8 0.16 17.1 0.16 255 0.1 2.6 0.6
Hairy vetch 5.6 0.17 17.9 0.17 195 0.1 32 0.7
Hairy vetch+Barley 5.5 0.17 18.9 0.17 264 0.1 2.7 0.6
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Table 3. Changes of microorganisms after cultivating green
manure (CFU/g. soil).

Green manures Bactgria F un%us Actinor6nyces
(x107g) (x107g) (x107g)
Control 27.6 2.2 4.5
Rye 40.1 8.6 6.0
Barley 36.7 5.2 9.5
Hairy vetch 25.6 5.0 3.0
geilcrl‘}l]-l-Barley 321 36 73

Table 4. Yields of green manure in replanting ginseng field.

Green manures Fresh weight (kg/m’)
Rye 2.57a*
Barley 1.84b
Hairy vetch 1.18¢
Hairy vetch+Barley 1.97b

*Means with same letters are not significantly different in
DMRT (p<0.05)
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Table 5. Aerial growth characteristics of 2 years old ginseng by green manures.

Green manures

Leaf length Leaf width Stem length Stem diameter Chlorophyll content

Ratio of leaf

(cm) (cm) (cm) (mm) (SPAD value) discoloration (%)
Control 8.17a 4.01a 7.65a 241a 31.4b 52.1a*
Rye 8.73a 4.36a 8.04a 2.47a 34.0a 16.4b
Barley 8.93a 4.26a 7.59a 2.3%a 31.6b 18.2b
Hairy vetch 8.80a 4.23a 8.50a 2.46a 32.4b 36.7ab
Hairy vetch+Barley 8.40a 4.03a 8.25a 2.39a 33.0b 21.5b

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

Table 6. Growth characteristics of 2 years old ginseng root by green manures.

R length
Green manures oot lengt

Root weight

Root diameter Ratio of rusty root

Ratio Survived root

(cm) (g/plant) (mm) (%) (%)
Control 17.0a 4.14b 9.45b 59.8ab 85.4b*
Rye 19.4a 4.38ab 10.94a 47.7b 91.7a
Barley 20.6a 4.83ab 9.33b 65.2a 90.6a
Hairy vetch 17.3a 4.38ab 9.38b 48.2b 88.3a
Hairy vetch+Barley 20.5a 5.43a 9.83ab 51.6b 89.5a

*Means with same letters are not significantly different in DMRT (p<0.05)
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Table 7. Ginsenoside composition by green manure in 2 years old ginseng
Ginsenosides concentration (mg/g DM)
Green manures

Rg2 Rgl Rf Re Rd Rc+Rb2 Rbl Total
Control 0.43a 1.07a 0.97b 3.42a 0.03b 0.25b 0.55b 6.72b*
Rye 0.21b 1.03a 1.26a 3.73a 0.15a 0.31a 0.59ab 7.28a
Barley 0.11b 0.87a 0.82b 3.27a 0.13a 0.09¢ 0.74a 6.03b
Hairy vetch 0.32b 1.19a 1.17ab 3.53a 0.08b 0.02¢ 0.84a 7.15ab
Hairy vetch+Barley 0.18b 1.09a 1.08b 3.60a 0.14a 0.36a 0.66ab 7.12ab

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