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The objective of this study was to evaluate the effects of the application of vermicomposts on the growth
parameters and ginsenoside content of ginseng roots. Food waste vermicompost (FW), cow manure
vermicompost (CM), and paper sludge vermicompost (PS) were applied at 10 and 40 t ha, respectively.
One-year-old seedlings were transplanted and 4-year-old roots were harvested. Soil nitrate and phosphate
concentrations were increased in the plots applied with FW and CM at 40 tha'. Soil pH and exchangeable Ca
concentrations were higherat FW 40 tha™ than at CM 40 t ha. Root yield increased when treated with FW 40
tha'in comparison to the yield for the control. The incidences of root rot disease and ginsenoside content were
not significantly affected by the treatments. The results suggested that application of vermicompost might not
show a relationship between root biomass and ginsenoside content. It further showed that proper use of
vermicompost can promote root yield without a reduction in root quality or an increase in the incidence of root
rot disease in reclaimed fields.
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Effects of vermicomposts on root yield (a), rate of survived root and root 1ot disease (b). Con, control; FW, food waste
vermicompost; CM, cow manure vermicompost; PS, paper sludge vermicompost. Means of each parameter with different
letters are significantly different at P < 0.05 according to Duncan’s multiple range test.
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Introduction
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Table 1. Chemical composition of the vermicomposts.

T-N P,0s K>O Ca0 MgO Moisture
%

FW 1.26 3.5 0.41 948  0.35 35
CM 0.8 1.9 1.68 2.68 1.29 51
PS 1.01 0.58 0.2 298  3.17 34

FW, food waste vermicompost; CM, cow manure vermicompost;

PS, paper sludge vermicompost.
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Fig. 1. Effects of vermicomposts on root yield (a), rate of survived root and root rot disease (b). Con, control; FW, food waste
vermicompost; CM, cow manure vermicompost; PS, paper sludge vermicompost. Means of each parameter with different letters
are significantly different at P < (.05 according to Duncan’s multiple range test.

Table 2. Aboveground growth of ginseng plant resulting from vermicompost application.

Shoot length (cm) Leaf length (cm) Leaf width (cm) SPAD
Control 4.8a 7.7a 3.5a 22.5b
FW10 5.3a 8.4a 3.8a 23.1b
CM10 5.5a 8.6a 3.9a 26.2ab
PS10 5.2a 7.8a 3.5a 21.4b
FW40 4.7a 7.9a 3.5a 30.9a
CM40 4.9a 8.4a 3.7a 314a
PS40 4.1a 7.6a 3.5a 29.6ab

FW, food waste vermicompost; CM, cow manure vermicompost; PS, paper sludge vermicompost. Means of each parameter

with different letters are significantly different at P < 0.05 according to Duncan’s multiple range test.
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Table 3. Soil chemical properties resulting from vermicompost application.

pH EC NOs5’ P>0s K Mg Ca

(1:5) ds m’ mg kg'I mg kg'I ---------------- cmol, kg'I ----------------
Control 6.5cd 0.2¢c 11.9b 72.0c 0.1a 1.1cd 4.3b
FW10 6.9bc 0.3bc 13.9b 65.1c 0.1a 1.1d 4.6b
CM10 6.4d 0.4bc 13.0b 97.0bc 0.1a 1.2bc 4.3b
PS10 6.8bc 0.3bc 11.8b 64.8¢c 0.1a 1.3bc 4.3b
FWw40 7.5a 0.5ab 28.7a 137.5ab 0.1a 1.0d 5.5a
CM40 6.5cd 0.7a 28.7a 171.1a 0.1a 1.3bc 4.5b
PS40 7.2ab 0.5ab 19.4ab 70.4¢c 0.1a 1.6a 4.5b

FW, food waste vermicompost; CM, cow manure vermicompost; PS, paper sludge vermicompost. Means of each parameter

with different letters are significantly different at P < 0.05 according to Duncan’s multiple range test.

Table 4. Ginsenoside content in root resulting from vermicompost application.

Rgl Re Rf Rbl Re Rg2 Rh1 Rb2 Rd Rg3 Rg5 Rh2 Total
g kg’

Control 6.3a 9.7a 2.5a 11.9a 7.2a 1.0a 0.2a 5.8a 1.8a 0.2a 1.7a 0.4a 48.6a
FW10 6.1a 8.8a 24a 11.1a 7.4a 0.8a 0.3a 5.3a 1.7a 0.2a 1.3a 0.4a 45.6a
CM10 6.3a 9.2a 2.3a 11.6a 7.5a 0.7a 0.2a 5.2a 1.8a 0.2a 1.3a 0.4a 46.6a
PS10 6.4a 8.9a 24a 11.5a 7.6a 0.7a 0.2a 5.1a 1.8a 0.2a l.1a 0.4a 46.5a
FW40 6.2a 8.9a 24a 11.2a 7.3a 0.7a 0.2a 5.3a 1.6a 0.2a 1.2a 0.5a 45.6a
CM40 6.8a 10.0a  2.5a 13.2a 77a  09a 0.2a  6.0a 1.8a 0.2a 1.5a  0.7a 51.6a
PS40 5.8a 9.0a 2.1a 11.4a 7.1a 0.7a 0.2a 53a 1.7a 0.2a 1.3a 0.5a 45.1a

FW, food waste vermicompost; CM, cow manure vermicompost; PS, paper sludge vermicompost. Means of each parameter

with different letters are significantly different at P < 0.05 according to Duncan’s multiple range test.
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Table 5. Pearson conrelation coefficients between ginsenoside contents and soil chemical properties.

Rgl Re Rf Rbl Re Rg2 Rh1 Rb2 Rd Rg3 Rg5 Rh2 Total
pH -0.11 -0.21 -0.14  -0.19  -0.11 -023 021 -0.11 -0.22 -0.21 -039  -0.07  -0.18
EC 0.04 0.09 -0.01 0.10 0.00 -0.01  0.02 -0.02 -0.22 0.04 0.12 0.39 0.05

NO5 0.13 0.11 0.76 0.15 0.04 0.11 0.03 0.12 -0.14  -0.14  -0.02  0.51* 0.11
P05 0.23 0.20 0.20 0.28 0.09 012 0.13 0.20 -0.01 -0.16 0.04 0.52* 0.22

K 0.25 0.36 0.14 0.35 0.35 -0.01
Ca 0.25 0.36 0.14 0.35 0.35 -0.01

0.09 0.20 0.32 0.09 0.15 0.18 0.31
0.09 0.20 0.32 0.09 0.15 0.18 0.31

* Correlation is significant at the level of 0.05 (P < 0.05)
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