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Inhibition Effect on Root Rot Disease of Panax ginseng
by Crop Cultivation in Soil Occurring Replant Failure

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

ABSTRACT : To study the effect of crop rotation on the control of ginseng root rot, growth characteristics and root rot ratio
of 2-year-old ginseng was investigated after the crops of 18 species were cultured for one year in soil contaminated by the
pathogen of root rot. Fusarium solani and Cylindrocarpon destructans were detected by 53.2% and 37.7%, respectively, from
infected root of 4-year-old ginseng cultivated in soil occurring the injury by continuous cropping. Content of NO;, Na, and
P,0s were distinctly changed, while content of pH, Ca, and Mg were slightly changed when whole plant of crops cultured for
one year were buried in the ground. All of EC, NO;, P,0s, and K were distinctly increased in soil cultured sudangrass, pea-
nut, soybean, sunnhemp, and pepper. All of EC, NOs, P,0s5, and K among inorganic component showed negative effect on
the growth of ginseng when they were excessively applied on soil. The growth of ginseng was promoted in soil cultivated
perilla, sweet potato, sudangrass, and welsh onion, while suppressed in Hwanggi (Astragalus mongholicus), Deodeok
(Codonopsis lanceolata) Doraji (Platycodon grandiflorum), Gamcho (Glycyrrhiza uralensis), Soybean. All of chicory, lettuce,
radish, sunnhemp, and welsh onion had effective on the inhibition of ginseng root rot, while legume such as soybean,
Hwanggi, Gamcho, peanut promoted the incidence of root rot. Though there were no significant correlation, NO; showed
positive correlation, and Na showed negative correlation with the incidence of root rot.
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Table 1. Inorganic component of commercial compost used in
diseased soil for crop cultivation.

Table 2. Soil borne pathogen detected from 4-year-old ginseng in
soil occurring replant failure.

CN
12.5

TN (%) P05 (%) KO (%)
2.32 3.28 2.56

CaO (%)
13.18

Mg (%)
1.81

ZF (Glycine max L), €7\ (Perilla
frutescens var. japonica Hara), 37] (dstragalus mongholicus
Bunge), ©Y (Codonopsis lanceolata Siebold), Z=&}A]
(Platycodon  grandifiorum  A. DC.), (Glycyrrhiza
uralensis Fisch), V"33 (Crotalaria juncea L.), & AA}

(Brassica juncea L.),

(Arachis hypogaea L.),

FaES
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of XZo]7} T Auto analyzer (CFA, Norderstedt, Germany)
2 BXN3I9 £-8004Re Lancasterd (NIAST, 2000), X8+
ol 1-N NH,0Ac (pH 7.0 = oIz} ¥ ICP-OES
(Intergra XMP, GBC, Braeside, Australia)s ©]&3s}o] £43}
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Automatic Carbon/Nitrogen Analyzer (Vario MAX CN,
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Species

Rate of
missing plant

(%)

Fusarium
solani
(%)
75.0 53.2
*Investigated date: July 25, 2012.

Cylindrocarpon
destructans

(%)
37.7

Other
(%)

10.1
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LS C destructans ©|\F thE-E o|¥H ¥EoN F solani= 7+
O] HEF=d (Lee et al, 2014a, b; Lee, 2004; Punja,
1997), LA o] 3 C destructans’t HA ZHE & FE
solani7} ZFF =0 BE)H S S0l O AstE™ (Lee, 2004;
Punja, 1997), Fusarium spp.o A= Q1A 3x3ol] 2ol
ATk 39Tt (Lee ef al., 2014a).
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Table 3. Changes of soil chemical properties by crop cultivation in soil occurring replant failure.

Cultured pH EC oM NO; P,0s Ex. Cation (cmol*/kg)

crops (1:5) (dS/m) (g/ks) (mg/kg) (mg/kg) K Ca Mg Na
Control 6.91 0.85 46.8 62.5 227.8 0.89 10.14 2.49 0.15
Sudangrass 6.97 1.55 100.7 134.3 670.9 1.63 14.08 4.01 0.24
Sweet potato 6.95 1.35 71.6 115.1 264.8 1.33 12.43 2.64 0.24
Peanut 6.78 1.60 74.7 171.3 426.6 1.23 12.16 2.99 0.13
Soybean 6.78 1.77 83.8 184.9 559.9 1.73 13.19 3.27 0.16
Perilla 7.08 1.19 84.9 92.7 4171 1.51 14.13 3.43 0.27
Astragalus 6.85 1.23 59.5 114.2 462.6 1.38 11.39 2.94 0.19
Codonopsis 7.02 0.94 59.2 76.0 286.6 1.22 10.31 2.60 0.19
Platycodon 6.81 1.10 52.0 102.5 306.6 1.21 10.86 2.48 0.14
Glycyrrhiza 7.02 1.07 63.0 95.6 295.5 1.17 11.32 2.71 0.17
Sunnhemp 6.86 1.75 62.0 186.9 482.0 1.61 12.58 3.05 0.15
Brassica* 6.93 0.83 44.3 67.2 330.9 1.19 9.39 2.20 0.13
Brassica** 7.02 0.92 55.2 71.0 500.2 1.30 10.45 2.44 0.13
Pepper 7.06 1.51 57.9 151.7 615.6 1.40 11.62 2.99 0.16
Lettuce 6.83 1.13 59.5 79.0 332.7 1.06 10.88 2.63 0.22
Maize 7.09 1.22 55.7 94.9 461.9 1.06 11.18 2.55 0.16
Welsh onion 6.86 1.29 61.8 110.3 495.1 1.21 10.75 2.60 0.13
Radish 6.95 0.91 53.4 62.2 3479 1.00 9.93 2.45 0.14
Chicory 7.20 1.19 66.8 72.7 750.4 1.81 11.93 3.32 0.36
CV (%) 1.67 23.77 22.02 37.77 33.26 19.12 11.55 15.57 33.52
LSD (5%) ns 0.03 5.99 3.98 14.72 0.05 0.45 0.14 0.01

*Brassica juncea L. (Jeokgyeoja), **Brassica juncea Czern (Cheonggat).
finvestigated date of soil samples: November 20, 2014 (after harvest of 2-year-old ginseng).
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Table 4. Aerial growth characteristics of 2-year-old ginseng by crop cultivation in soil occurring replant failure.

Cultured P|€int Stem Leaf Lgaf Rqot Sr;tri\gvjfl
height length length width weight .
crops (cm) (cm) (cm) (cm) (g/plant) aerial
part (%)
Control 16.7 4.5 5.7 3.1 1.05 111
Sudangrass 17.8 5.2 6.3 3.3 1.17 433
Sweet potato 18.5 6.0 5.9 3.1 1.11 45.6
Peanut 16.8 4.1 6.2 3.3 0.89 16.7
Soybean 16.0 3.8 5.9 3.0 0.94 15.6
Perilla 19.2 6.3 6.2 3.3 0.96 45.6
Astragalus 14.0 3.2 5.1 2.9 0.93 6.7
Codonopsis 15.7 4.4 5.5 3.0 0.80 40.6
Platycodon 15.8 4.5 5.6 2.8 0.64 25.6
Clycyrrhiza 153 3.1 5.8 36 0.54 2.2
Sunnhemp 17.8 5.0 5.8 3.2 0.99 42.2
Brassica* 17.6 5.2 6.1 3.0 1.04 26.7
Brassica** 14.7 3.1 5.8 3.1 0.99 16.1
Pepper 15.8 4.1 6.1 3.2 0.98 18.9
Lettuce 16.3 4.2 6.0 3.2 0.90 11.1
Maize 17.9 4.5 6.2 3.1 0.93 35.6
Welsh onion 18.1 4.7 6.5 3.5 0.92 10.0
Radish 171 5.9 5.5 2.9 0.89 15.6
Chicory 17.2 5.1 5.6 3.0 0.75 13.3
CV (%) 8.07 20.26 5.66 6.72 16.55 61.97
LSD (5%) 2.34 1.18 0.81 0.44 0.21 17.01

*Brassica juncea L. (Jeokgyeoja), **Brassica juncea Czern (Cheonggat).
"Investigation date of aerial part: July 30, 2014. Root weight: October 20, 2014.
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Fig. 1. Inhibition effect on root rot disease of 2-year-old ginseng by crop cultivation in
soil occurring replant failure. Brassica 1; Brassica juncea L. (Jeokgyeoja), Brassica 2;

Brassica juncea Czern (Cheonggat).
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Z71= AT (Wang et al., 2004).
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Table 5. Correlation coefficients between soil chemical properties and the ratio of healthy root in soil occurring replant failure.

RHR’ pH EC OM NO; P,Os K Ca Mg Na
RHR 1.00
pH 0.173 1.00
EC -0.144  -0.303 1.00
oM -0.092 0.010 0.644**  1.00
NO;  -0316  -0.447*  0.955%  0.508* 1.00
P,Os 0.221 0.313 0.536*  0.478* 0.381 1.00
K 0.079 0.169 0.645%*  0.655**  0.532%  0.760**  1.00
Ca -0.164 0.046 0.747*%%  0.914%*  0.620%* 0.486*  0.729**  1.00
Mg 0.010 0.141 0.659%*  0.888**  0.511*  0.690%*  0.777*%  0.984**  1.00
Na 0.393 0.536*  0.072 0.468*  -0.166  0.398 0.550%  0.492%  0.574%* 1.00

* **Significant at the 0.05 and 0.0 probability levels, respectively.
RHR; Ratio of Healthy Toot.
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