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Effects of Fungicidal Drenches on Damping-off
Organisms in Ginseng Seed Bed and
Yield of the Seedling Root*
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Abstract

1. The number of Rhizactonia solani, Pythium debaryanum, Fusarium and Trichoderma was
detected by the modification of Boosails special plating method when ginseng seed bed was dren-
ched with Captan, Difolatan, Zineb, Maneb and PCNB at weekly intervals. Pythium debaryanum
Hesse was described for the first time on Panax ginseng in Korea.

2. The number of Rhizoctonia solani and Pythium debaryanum was decreased gradually as the
season progressed, whereas that of Fusarium and Trichoderma was increased.

3. The number of Rhizoctonia solani was greatly reduced by PCNB, and soils treated with other
fungicides generally showed less Rhizoctonia solani than in the control. The number of Pythium
debaryanum was significantly reduced by Zineb, Maneb, followed by Captan and Difolatan. None
of the fungicids reduced the number of Fusarium colonies in the fourth week. Effects of the
chemicals on Trichoderma were not statistically significant.

4. More fresh weight of the seedling roots was obtained using Difolatan, Maneb and PCNB. Phytoto-

xicity was noted with Maneb, Zineb and Captan after the third treatment.

under a government monopoly system and ginseng

Introduction exports have shown a rapid increase, year after year
from 1.6 million dollars in 1968.
Ginseng is at present grown in 33 districts in Korea Because the seedlings grow close together in dense
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stands and the plants remain in the field for several
years, severe epidemics of soil borne diseases as well
as diseases of aerial parts of the plants often occur.
Among the diseases on ginseng, severe damping-off
in seed beds is one of the most important diseases.
The losses due to damping-off are about 10 to 30
percent throughout Korea ® (19% at Puyo, 30% at
Kumsan ), about 50% in the United States 19,
Therefore the farmers are faced with a shortage of
seedlings to be transplanted every year.

Extensive studies have been made on damping-off
of seedlings and its control :18,17,20  Vaartaja ‘18
screened 109 chemicals against Rhizoctonia solani and
Pythium debaryanum with pine and birch seeds in
laboratory tests. Among them Rimocidin, Captan and
Thiram at a wide range of concentration, controlled the
diseases without marked phytotoxicity and 19 chemicals
performed well at narrow concentration ranges. Cram
et al. ® tested Thiram and Captan on unsterilized soil
infested with R. solani, counting the number of dam-
ping-off pine seedlings. They obtained gocd control
against the inoculum fungus and natural Pythium flora
by the two chemicals. PCNB has been well known as
one of the excellent chemicals against R. solans%:8,%19,
Gibson " described an anomalous effect of PCNB
on P. debaryanum. PCNB not only failed to control

the disease caused by the fungus but its use was

followed by appreciably increased disease develop-

ment.

The early literature which deals with the diseases
of ginseng was reviewed by Nakata in 1922 ©V,
Recently, the diseases of ginseng received little attent-
ion not only in Korea but also throughout the world.
Wetzel 19 and Nakada ! described symptcms, causal
organisms and control of some important ginseng
diseases including damping-off in the United States and
in Korea, respectively. On Panaz guinquefclivm, R.
solani and P. debaryanum were described as damping-
Whereas
only R. solani was described 12, Bunkira ¥ identified

off organisms (15,19, on Panax ginseng
25 fungi from ginseng, among them Fusarium spp.
and R. solani occurred on seedlings and rcots obtained
from plants of Primor’e and Korea origin.

In Korea, Hong ® reported the percentage of losses
due to diseases in ginseng growing regions. Lee et
al. 49 reported number of fungi and bacteria from
ginseng growing soils in addition to observations of
several soil borne diseases.

The purpose of the present study was to investigate
the effects of fungicidal drenches on damping-ofi
organisms in ginseng seed bed and yield of the seedling

. root.

Table 1. Active ingredients and dilutions of fungicides used in soil drenching.

Fungicide Active ingredient Dilution or amount
Captan 50% (N-trichloromethylthio-1, 2, 3, 6-tetrahydrophthalimide) 1:600
Zineb 75% (Zinc ethylene-bis-thiocarbamate) 1:600
Maneb 70% (Manganous ethylene-bis-dithiocarbamate) 1:800
Difolatan 80% (N-tetrachloroethylthio 4-cyclohexene-1, 2-dicarboximide) 1:1,000
PCNB 20% (Pentachloronitrobenzene) 1kg/a

Materials and Methods

Soil drenches

The experiment was carried out in 1968 on a seed
bed cultivated by a farmer at Yongin, Korea. The soil
has not been treated with fungicides prior to the exp-

eriment.
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The chemicals (Table 1) were applied as surface
drenches to soil 5 times at weekly intervals, on June
1,8,15,22, and 29. With each chemical a suspensior
of 900 ml was applied to each plot, the plots being
randomized with 3 replications. The plot size was 4(
cm?, large enough for about 80-100 seedlings. Th
experimental field was 16.8m long and 0.78m wide
Soil samples of 150-200g were taken at a depth of 5-1t
cm from each plot before treatment and after th
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second and the fourth treatments. The roots of the
ginseng seedlings were harvested on November 3,
1968.

Sereening of organisms

The special plating methods of Boosalis (1) were
modified to isolate and determine damping-off organis-
ms. One hundred g. each 'of the eighteen sample
of soil was taken. A random sample of 100 plant
debris particles from each sample of soil was transferred
to 25 perti plates containing 2 percent water agar.
The pH of the medium was 5.6~6.0. The streptom-
ycin sulfate was used for prevention of contamination
of bacteria. The plate was incubated for 3 days at
25%+1°C.

Colonies of Fusarium, Trichoderma, R. solani, and
P. debaryanum were detected by their characteristics
on the medium. Mucor and some unidentified genera

were not counted.
Results

Detection of organisms by plating

The colonies of R. solani, P. debaryanum, Fusarium
and Trichoderma were detected in water agar. The
mycelial growth of the fungi in water agar was obse-
rved under diffused light from window with naked
eye. A microscope was used for detection of uncertain
fungi.

R. solani could be distinguished from the other
fungi with mycelial growth within 48 hours. The
hyphae branched irregularly and their subdivisions
occurred typically at right angles. One of the typical
characteristics of R. solani was that the colonies had
branch shaped mycelial threads and broader margins
than those of the other fungi.

The colonies of P. debaryanum were white with
flat mycelial growth. The mycelial threads were
more or less creeping on the agar surface. )

The branched hyphae were more subdivided than
those of R. solani, Fusarium and Trichoderma.

The margins of Fusarium and Trichoderma were
circular. The clusters of conidia could be observed on

mycelial threads in Fusarium. The hyphae of Fusarium

were branched to radial symmetry. The mycelia of
Trichoderma were more branched than those of Fusa-
rium and the cushion of conidia was green in colonies.

of Trichoderma.

Effects of fungicidal drenches on pop-
ulation dynamics of ginseng damping-off

organisms

Frequency of plant debris infested with R. solani
was the lowest, with a minimum of one and a maxi-
mum of nine (Table 2). PCNB greatly reduced the
number of R. solani gradually during the period of
soil drenching. Similar trends were ohscrved with
Difolatan and the other fungicides. The fungicide-
treated soils generally showed less R. solani than in.
the control.

The colonies of P. debaryanum were detected with
higher frequencies than the other organisms, with as
many as 58 colonies per 100 plant debris particles in
the control. As a whole, a gradual decrease in number
of colonies was observed with increasing soil drenches.
Zineb was the most effective in reducing the number
of P. debrayanum.

The number of Fusarium colonies was quite variable
among the plots even before the soil drenches. None
of the fungicides reduced the number of Fusarium
colonies in the fourth week. With some of the fungi-
cides there was a decrease in number of colonies after
the second treatment, followed by a later increase.

The number of Trichoderma was also quite variable.
The numbers of this fungus were gradually reduced
by Maneb and Zineb. The number increased at the
second treatment with PCNB and Difolatan and then
decreased at the fourth week.

Differences in numbers of organisms with different
treatments were statistically significant at 1 percent
level except in Trichederma. No significant differences
were found in numbers of organisms for blocks and
chemical treatments with exception of Pythium debar-
yanum (p==0.95). Differences in numbers of Tricho-

derma were nonsignificant.



Table 2. Effects of fungicidal drenches on population dynamics of ginseng damping-off

organisms and Trichederma in soil

Number of colonies per 100g soil yielding after drenches®

Treatment R. solani ® P. debrayanum Fusarium Trichoderma

0 2nd 4th 0 2nd 4th 0 2nd 4th 0 2nd 4th
Control 9 8 5 58 31 24 13 16 23 26 32 37
Captan 6 4 2 46 17 18 33 14 42 26 25 32
Difolatan 9 5 3 51 21 23 16 36 36 17 24 12
Maneb 6 5 2 56 19 13 23 15 36 37 23 18
Zineb 7 4 3 50 19 10 13 8 20 29 25 24
PCNB 9 4 1 55 48 36 19 22 46 27 37 27

a): Averages of 3 replications per 100g soil

b): Drenches at weekly intervals

Table 3. Effects of fungicidal drenches on fresh

weight of ginseng seedling roots®

. i i )
Treatment Fresh weight of seedling roots )

®
Control 39.6yz
Captan 22.0y
Difolatan 48.6 2
Maneb 49.3z
PCNB 49.3z
Zineb 30.0y

2): 15 month old roots harvested on November 3,

1968.
b): Averages of g/40cm3, 3 replications

Numbers followed by the same letter are not

significantly different at 5 percent level.

Effects of fungicidal drenches on ginseng

seedling growth

Captan, Maneb and Zineb resulted in phytotoxic
symptoms in the ginseng seedlings after the third
treatment. Brownish spots and bleaching from edge of
the leaves were observed on the oldest leaves. The
"phytotoxic symptoms appeared in May and gradually
more increased from July to August. No remarkable
phytotoxicity was found in the plots treated with PC-
NB and Difolatan. More fresh weight of seedling roots
was obtained using Difolatan, Maneb and PCNB than
in the control. On the contrary, with Captan and Zineb
the weight was less than in the control. Differences

in the weight between the two groups of chemicals

samples

were statistically significant at 5 percent level(Table
3.

DISCUSSION

The effective screening of damping-off pathogens
from soil has been studied with various techniques;
however, no simple method is known to be satisfactory
for screening of all damping-off pathogens. It was
agreed with Boosalis® ' description that Rhizoctonia
could not be isolated by the commom dilution method.
In preliminary experiment, neither tissue transplants
or dilution method was desirable for the isolation of
Pythium. The authors considered that modification of
the special plating method using water agar described
by Boosalis ' was desirable to isolate not omly R.
solani but also P. debaryanum, Fusarium and Tricho-
derma.

P. debaryanum Hesse was first described by the
authors as a damping-off organism on Panax ginseng
in Korea. The same fungus was described on Panaz
guinguefolium in the United States!15:19,

It has been well known that P. debaryanum associatec
with small fragments of dead plant tissues in soil it
a frequent source of potential inoculum for damping
off of seedlings. Probably difficulties of technique
resulted in failure to isolate the organism for P.
gineng. In the present study, P. debaryanum could bt
screened by special plating method using water aga

with the most abundant colonies of the fungus assoc



iated with plant residues.

The phenomenon that fungicides are highly specific
in their action has been well known %8 7, 14, In
the present study, PCNB was effective to reduce the
number of R. solani, whereas the number of P.
debaryanum was greater with PCNB than in the
control. The result agrees with Gibson’s report (¥
that damping-off caused by Pythium sp. was decre-
ased. Maneb and Zineb caused a decreas in the number
of P. debaryanum. The number of Fusarium was not
reduced by any fungicide tested in this study. In
Trichoderma the number of colonies varied irregularly.
In the control the number of R. solani and P. deba-
ryanum decreased in process of time. This coincided
with a decrease of damping-off in ginseng seedlings.
Probably the decrease of population of the pathogens
in soil led to the decrease of damping-off in ginseng
seedlings. Fulton® reported that R. solani was consi-
derably more active at lower temperatures than Scler-
.otium bataticola and Rhizopus sp.

Trichoderma lignorum is known to be an -antagoni-
stic microorganism against R. solani"®. Gregory®
reported that application of T. lignorum into sterile soil
infested with P. debaryanum completely prevented
-damping-off of alfalfa. In the present study the number
of colonies of Trickoderma varied with the fungicides.
For instance, Maneb resulted in reduction whereas
with PCNB the number increased. Fungicidal effect
-against antagonistic organisms such as Trichoderma
was found abundantly in ginseng seed beds, application
of Trichoderma for control of ginseng damping-off

would be a subject for future research.
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Table 1. Effect of the application of agricultural chemicals for the control of blast fungus in artificial rainfall.

. |
gg;;i{c%fez;?églf; f g_a}ilgiilsl after  pgier 4 hrs  After 6 hrs  After 24hrs  After 48hrs Check
use
Bla’s E.C. 47 58 71 77 80 85
Hinosan E.C. 40 42 57 76 84 85
Kasukamin D. 71 83 77 79 88 96
Hinosan D. 55 69 76 89 91 96
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