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Introduction

The soil microflora exerts considerable influence upon the
fertility of soil and consequently on the growth and
development of plants. In most soils, iingi are the major
component of the soil microflora, which comprise of
saprophytes, mycorrhizal symbionts and parasifes.

There have been various mycological characterizations of
vegetation and soil conditions. Rhizosphere mycoflora of virus
infected plants (isamil and Elwy, 1996), of powdery mildew
infected ornamental plants Ajay et al, 1994), of nematode
nfected chickpea (Rac and Krishnappa, 1996), and mycoflora

of tomato fields infested with Fusariwn oxysporum f. sp.
lycopersict (Abdul Wahid et al, 1997) revealed a strong variety

of the mycoflora at the scale of microhabitats.

Soil-borne plant pathogenic fungus Phytophthora capsic
has been a major concern of plant pathologists in Korea
because of its severe damage 10 its host plants such as
fomato and red pepper and financial losses as well. Yang et
al (1991) and Lee et al (1993) gquantitatively analyzed
microbial population of bacteria, actinornycetes and fungi in
Phytophthora-infested red pepper fields. Although these
studies gave information about general biological
estimation, neither of them were focused on individual
fungal inhabitanis in soils. No studies have dealt with the
soil mycoflora of tomato flelds in respect of healthy and
diseased conditions.

The better we understand biological atmosphere of the
root-soil zone with ifs chemistry and physics, the betier we

have a chance of controlling soil-borne root diseases. As a




fourth paper of a proposed series which was mainly focused
on the bacterial community, this study was conducted to
understand the subterranean atmosphere of healthy and
diseased tomato and red pepper plants on behalf of fungi in
Phytophthora non-infested and infested felds.

Materials and Methods

Soils and roots were collected from Phytophthora-infested
and Phytophthora-free tomato- and red pepper-growing
greenthouses in Jinju-City, Kyungsang-Nam Province on
April;, 1999. Dilution plate technique was adopted for
isolation of fungi. Initial dilutions of rhizoplanes,
thizospheres and soils were prepared following Kim et al

{1999). The dilutes of 1 mi were spread onto plates which

consists of Bacto # Rose Bengal Agar Base 16 g/300 ml. All
plates were maintained at 25T unfil discrete colonies
appeared. The plates were examined under a dissecting
microscope untl no additional species were encountered.
All the fungal isolates were atternpted to be identified to the
level of species if possible. The isolates which could not be
identified to the species by authors were named by
descriptive languages or as something-likes. Relative
abundance of each identified species was not quantfied.
Statistical analyses were not applied due to the lack of

enough replicates.

Results

A total of twenty-five species was recorded from the red

Table 1. List of fungi isolated from Phytophthora-infested or Phytophthora-free red pepper filelds
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Table 2. List of fungi isolated from Phytophthora-infested or Phytophthora-free tomato filelds
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pepper felds (Table 1). Out of the total number, 14 species
were found in Phytophthora-infested, 5 in Phyfophthora-free,
and 6 species were comumon fo both. A higher number of
species were found in both rhizosphere and soil of
Phytophthora-infested and in soil of Phytophthora-free
samples. Among microhabitats there were no significant
paiterns of species distribution except for a Trichoderma
species which was exclusively found in Phyjtophthora-free
field.

Twenty-five species were isolated from tomato field
samples (Table 2). Eleven species were found in
Phytophthora-infested feld, 8 in Phytophthora-free, and 6
species were found to be common in both fields. A higher
number of species were isolated in soil than in both

thizoplane and rhizosphere. Rhizoplane showed more

variety of species than rhizosphere, which was opposite {0

the red pepper fields.

Discussions

Most of the species isclated in this study using dilution
plate technique are saprophytic soil fungi which are known
to have the decompesition capabilities for pectin.starch,
xylan, cellulose, etc. and whose role in soil have been
appreciated by many soil microbiologists. Generally
speaking, the delimitation between saprophytic and
paresitic fungi is by no means sharp and a continuum from
saprophytic species to minor pathogens in the soil
microflora was also reported by Salt (1979). Even if there are

no well-defined plant pathogens isolated in this study, the



presence of some notorious pathogenic groups such as
Fusarium, Gliocladium and Verticillium species can be
possibles for disease infestation in future.

Saprophytic species in Phytophthora-infested fields were
richer than non-infested fields of tomato and red pepper.
The same resuli was reported by Abdul Wahid et al. {1997)
in the Fusariuminfested tomato flelds with a slight increase
of fungal populations. They interpreted this phenomenon as
a result of the contribution from the death or degradation of
plants roots infected with Fusarium, which provide
additional food source for the growth of saprophytic fungi
referring to White (1989). The same explanation can be
applied in the Phytophthora-infesied fields where the
increase of fingal populations may be occurred after the
disease has been well established.

If we consider the confribution of death or degrading plant
roots as post-disease establishment condition for the
richness of saprophyvtic fungi. there also can be pre-disease
condition. Domsch and Gams (1968} tested in vitro the
majority of commonly isolated saprophytic soil fung and
found that they affected plant growth adversely rather than
positively. Even though more cornplex mutual interactions
and acivifies are expected in nature, a hostile environment
generated by saprophytic fungi may play a part in
infestation of Phytophthora. The subterranean envirorunent
is subject to the physical condition of plants which again
affects the fungal population composition in the soil. The
saprophytic soil fungi are known to be remarkably Little
affected by various agricultural practices, including
fertilization, certain crop plants and plant protection
chemnicals (Swift and Heal, 1986). Even though we don t
know which one gets first, the establishement of disease or
the colonization of saprophytic fungi, once the saprophytic
fungal population is established for various reasons, their
mycofloral construction seems to be stable and to act
adversely to plant development. A large amount of thorough
experiments on soil mycoflora is required to clarify the role

of saprophytic fungi in relation with disease development of

plants.

Members of the genus Trichoderma have been practically
applied in the fields because of their antagonistic activites
against various sol-borne pathogens including species of
Pythium and Phytophthora. In this study Trichoderma
species were only isolated from Phytophthora-free fields,
which may be therefore inferred for them to bring
unfavorable environmental conditions for infestation of
Phutophthora in the fields.

It is generally understood that resuits of soil-fungal
analyses mainly depend on the methods used. Warcup
{1953) pointed out that 90% of the isolates obtained in
dilution plate techniques originated from resting stages
such as spores, chlamydospores and sclerotia which are
practically inactive in soil, while fungal hyphae represent the
active phase. However, there were no satisfiable techniques
isolating active hyphae from soil. Even though the dilution
plate technigue can give an overall or average picture of
fungal composition in soil (Garns, 1992), the application of
other techniques such as soil plate technique, baiting and
soil washing is recommended to get broader specoum of
soil mycoflora in further study.

The rhizosphere phenomenon coined by Hilmer (1904),
an increased microbial density around living roots, was not
clearly observed in this study. This result mey be attributed
to the insufficient number of samplings. The primary
biological fact of the rhizosphere or zone of root influence is
known as the greater number and activity of soil
microorganisms in this region than in soil which does not
have any contact with roots (Katznelson, 1963). It is also
reported that soil from root surface or rhizosphere has an
even higher number of nematodes, actinomycetes, and
fungi in comparison with soils (Bruehl, 1987). Other studies
using enough numbers of samplings showed the significant
differences of microbial distribution between root-regions
and root-free soils. Subba-Rao (1977) found considerable
variations in the rhizospheres of resistant and susceptible

varieties. Abdul Wahid ef al. (1997) found significant



differences between root-free soil versus both rhizosphere
and rhizoplane even though they could not find differences
between non-infested and infested status of the three
icrohabitats.

Due to the lack of enough samplings or replicates, the
comparative study among microhabitats was not completed
but the significant differences of fungal inhabitants between
healthy and diseased, Phytophthora-free and Phyiophthora-

infested, respectively, were observed in this study.
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