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Population Variations of Cylindrocarpon destructans
Causing Root Rot of Ginseng and Soil Microbes in the
Soil with Various Moisture Contents

Kyu Jin Park*, Yun Hyun Yu and Seung Hwan Ohh
Korea Ginseng & Tobacco Research Institute, P.O. Box 59, Suwon 440-600, Korea

ABSTRACT : Influence of the moisture content in soils was examined on population vari-
ations of soil microbes, including Cylindrocarpon destructans causing root rot of ginseng, in
vivo and under the field condition. Fungal populations decreased in soils treated with various
moisture contents in vivo as days after the treatment increased, but there was not a significant
difference in the population among other treatments except 133% moisture content (flooding)
at 15 weeks after the treatment. In flooded soils populations of total fungi and C. destructans
were reduced to 1/10 and 1/50 of initial populations, respectively. There was, however, a little
difference in the population of total bacteria or Actinomycetes between before and at 15 weeks
after flooding. On the other hand, population variations of bacteria and Actinomycetes were
much greater than those of fungi at different intervals after the moisture treatment. Variations
of microbial populations in flooded soils under the field condition were similar to those in vivo.
Especially, populations of Fusarium and pectolytic bacteria in flooded soils were reduced to 1/
100 of populations in nonflooded soils at 170 days after treatment.
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Fig. 1. Population variations of C. destructans in soils

treated with various moisture contents at different in-

tervals after treatment in vivo. Moisture contents(M_%)

in the legend were percents to the water holding capacity.
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Fig. 2. Population variations of total fungi in soils treat-

ed with various moisture contents at different intervals

after treatment in vivo. Moisture contents(M_%) in the

legend were percents to the water holding capacity.
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Fig. 3. Population variations of total bacteria in soils
treated with various moisture contents at different in-
tervals after treatment in vivo. Moisture contents(M_%)
in the legend were percents to the water holding capacity.
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Fig. 4. Population variations of total Actinomycetes in

soils treated with various moisture contents at different

intervals after treatment in vivo. Moisture contents(M_%)

in the legend were percents to the water holding capacity.
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Table 1. The rates of pre- and post-emergence damping
off of ginseng in soils® inoculated chlamydospores of C.
destructans at different intervals after flooding in vivo

% at different intervals(weeks) after flooding
1 2 3 6 9 15

Pre-DO 857 500 215 286 00 0.0 0.0
Post-DO  100.0 100.0 284 00 200 0.0 0.0

* The population of C. destructans in soils was ab. 2x 10
per g soil.

® Pre-DO(preemergence damping off) was percent of no.
of non-germinated and infected seeds to total no. of se-
eds tested, and Post-DO(postemergence damping off)
was percent of no. of infected seedlings to total no. of
germinated seedlings at 16 days after sowing. Each
value represents the average of 2 replicates.
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Table 2. Population variations of soil microbes at different intervals after flooding of the ginseng-harvested field plot*

Days after Log cfu/g soil Fus/TF  Fus/TB  TB/TF
Treatment - -1 -3 -2
flooding  TF P+A T+G Fus TB Ps Pe TA (X107) (X107 (x107)
Non 30 53 49 42 40 73 41 52 66 0.48 0.54 0.89
170 53 47 36 38 72 45 54 67 0.33 0.43 0.78
Flooding 30 53 48 42 38 76 47 56 62 031 0.15 2.13
170 47 43 30 20 75 30 35 61 0.02 0.00 6.80

*The field, cultivated ginsengs from 1984 to 1988, was flooded in combination with rice culture from April to Sep-

tember in 1994.

*TF, total fungi; P+A, Penicillium plus Aspergillus spp.; T+G, Trichoderma plus Gliocladium spp.; Fus, Fusarium spp.;
TB, total bacteria; Ps, pseudomonads; Pe, pectolytic bacteria; and TA, total Actinomycetes. *
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