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The Disease Severity and Related Pathogens Caused by Root Rot on
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Abstract - Ginseng (Pnanx ginseng C. A. Meyer) is famous worldwide, and is very important cash crop and medicinal herb
in Korea. It takes four to five years to produce harvestable ginseng roots, and ginseng is attacked by several pathogens
during cultivation. We investigated the disease rate caused by ginseng root rot from 6 years old ginseng cultivation fields
(Chungnam; 9 fields, Chungbuk; 11 fields, Gangwon 5 fields). The highest disease severity was Dangjin D (2.9) and the
lowest one was Gaesan C (0.6). Of the 625 isolations, 340 isolations were classified as I/lyonectria radicicola and Fusarium
solani. Finally, genetic diversity of I. radicicola and F. solani was confirmed by sequence analysis. Among the I. radicicola
group, I. mors-panacis, which is known as highly virulent pathogen, and I. liriodendri, I. robusta and I. cyclamicicola,
which are weakly virulent pathogens, were identified. In the case of F. solani, it is divided into two groups, but it is necessary
to conduct diversity research through genetic analysis and pathogenetic studies using various markers. Based on these
results, it could be used as a basic data for control of ginseng root rot pathogens.
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Fig. 1. The occurrence status and the disease index of root rot of 6 years old ginseng harvest fields. Ginseng for the investigation of
root rot after harvest (A; yellow bar = 180 cm) and groups according to degree of root rot (B).
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Table 1. The disease severity from root rot of 6 years old ginseng on harvest fields
Area of root rot in ginseng
Field 0% 1~30%  31~60%  61~99% 100% DSF
(0% 0 @ &) “4)
Chungju A 29.0% 5.0 3.0 0.5 34.5 1.2
Chungju B 19.8 19.0 4.8 1.6 26.8 1.4
Chungju C 18.7 22.7 6.7 1.3 22.7 1.3
Chungju D 333 14.0 4.8 1.3 16.8 0.7
Eumseong A 17.7 8.0 53 23 38.7 1.9
Chungbuk Eumseong B 25.0 12.3 0.8 0.8 333 1.4
Goesan A 18.2 13.4 2.3 2.4 36.0 1.7
Goesan B 9.5 25.5 5.5 2.0 29.5 1.9
Goesan C 33.6 21.4 42 1.4 10.5 0.6
Goesan D 0.8 12.8 20.8 8.0 29.8 2.7
Goesan E 21.0 20.5 4.0 1.5 25.0 1.3
Dangjin A 4.8 13.8 2.8 1.0 49.6 29
Dangjin B 9.8 8.5 1.7 1.8 50.2 2.6
Hongseong A 29.8 11.0 1.8 3.0 26.5 1.1
Hongseong B 252 12.2 2.0 0.8 31.8 1.3
Chungnam Seosan A 19.6 94 2.8 2.0 38.2 1.8
Seosan B 15.0 10.3 4.0 2.0 40.7 2.1
Seosan C 483 9.0 23 1.8 10.8 0.3
Seosan D 10.0 9.5 5.0 33 443 2.5
Yesan A 12.0 11.8 1.4 1.0 45.8 2.3
Chuncheon A 18.9 13.5 1.9 0.4 37.4 1.7
Chuncheon B 43.7 4.7 0.7 0.0 23.0 0.5
Gangwon Hongcheon A 14.8 24.8 2.5 0.3 29.8 1.7
Hongcheon B 8.2 25.8 2.0 0.5 355 2.1
Hongcheon C 21.0 13.0 2.0 0.8 353 1.6
"Disease rating.
"Disease severity index.
*Average of individuals ginseng.
(I radicicola, F. solan) 2.2 A=} 45 Q14 Ma radicicola ¥9t oV} F solani, Sclerotinia sclerotiorum<-
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Fig. 2. The ginseng with root rot disease and isolation of colony using PDA media. Ginseng root rot (A), isolation of pathogens from

leasins (B; front C; reverse).

Table 2. The pathogens isolated from root rot of 6 years old ginseng on harvest fields

Ginseng root rot pathogens

Species
1 radicicola

Other fungi

F. solani Total

No. of isolates 300 (48.0%)

40 (6.4%)

340 (54.4%) 285 (45.6%)
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Fig. 3. Phylogenetic analysis of Ilyonectria radicicola complex isolated from root rot of 6 years old ginseng using ITS region. The
unidentified isolates of root rot of 6 years old ginsengs were in the same group as the existing /. radicicola complex. The bootstrap
analysis was performed with 1,000 replications. Bold bar is /. radicicola complex.
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Fig. 4. Phylogenetic analysis of Fusarium solani isolated from root rot of 6 years old ginseng using ITS region. The unidentified
isolates of root rot of 6 years old ginsengs were in the same group as the existing F. solani. The bootstrap analysis was performed with
1,000 replications. Bold bar is F. solani group.
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