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ABSTRACT

Fungi were isolated from five different rhizosphere of some plants obtained from

Keywords Afe Babalola University, Ado-Ekiti farm and Federal Polytechnic Ado-Ekiti on
Fungi, Potato Dextrose Agar (PDA) incubated at 27°C. The isolates were Trichoderma
Interactions, viride, Aspergillus fischeria, A. terreus, A. fumigatus, A. clavatus, Articulospora
Ejsg’?éirggta's' inflata, Penicillium italicum and Mucor mucedo. The interaction that existed

between the fungal isolates was determined and it was observed that T. viride
suppressed the growth of other fungal isolates. Effects of a fungicide; Ridomil
gold at four different concentrations on the rate of growth of the isolates were
determined. Trichoderma viride, P. italicum and A. fischeria were able to grow on
different concentrations of Ridomil-gold. Effect of heavy metals; zinc and lead at -
different concentration on the growth rate of isolates was determined. This study
showed that Trichoderma viride was mostly resistant to the heavy metals and the
lower the concentration, the higher the rate of growth of the fungi.
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Introduction
involved in several biochemical

Soil is a rich habitat containing different
groups of microorganisms (Mueller and Bills,
2004) which help in the degradation and
synthesis of organic compounds (Iram et al.,
2009). Soil microorganisms also play major
roles in evaluation of soil conditions and
stimulating plant growth (Kiran et al., 1999).
Nature has provided planet earth with a
variety of beneficial organisms.
Microorganisms are beneficial in increasing

transformation and mineralization activities in
soils (Ganae et al., 2010).

Fungi constitute a group of microorganisms
that are widely distributed in environment
especially in soil and play an important role
as major decomposers in the soil ecosystem
(Boer et al., 2005; Seth et al., 2016). Also,
their presence in soil strongly influences
ecosystem structure and functioning and thus
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plays key roles in many ecological services
(Orgiazzi et al., 2012).

Environmental pollution with fungicide as
well as heavy metals is a global concern
(Dular et al., 2015). Accumulation of these
compounds leads to undesirable changes in
the biosphere (Djukic and Mandic, 2000).
Exposure to toxic heavy metals is a severe
public health concern due to the harmful
effects which may cause illness. The ingestion
of contaminated food and water through
eating and drinking and inhalation of polluted
air  results heavy metal poisoning
(Oghenekaro et al., 2008) or may lead to the
development of chronic and cardiovascular
diseases  (Alissa and  Ferns, 2011).
Conventional techniques commonly adopted
in removal of heavy metals from
contaminated soils include both chemical and
physical methods. Also, microorganisms are
capable of converting these organic
compounds to harmless products. Biological
approach has the great potential that
contributes for the achievement of this goal.
Biosorption is proven to be quite effective for
the removal of metal ions from contaminated
solution in a low cost and environment
friendly manner (Volesky, 1990).

This present study therefore evaluates the
interactions that exist among fungal isolates
obtained from soil samples and the effects of
Ridomil gold (fungicide) and heavy metals
(Zn and Pb) on the fungal isolates.

Materials and Methods
Collection of samples

Soil samples were collected from five
different rhizosphere from Afe Babalola
University (ABUAD) farm as well as The
Federal Polytechnic, Ado-Ekiti, Ekiti State
using soil auger. All samples were collected
in small sterile nylon and properly labeled.

Fungicide, Ridomil gold as well as heavy
metals, zinc and lead were collected from the
Department of Biological Sciences and
Chemistry laboratory, ABUAD respectively.

Isolation of fungi from the samples

Fivefold serial dilution was made from all
samples. An aliquot (0.1ml) of fifth dilution
was plated in duplicates on sterile potato
dextrose agar with antibiotics and incubated
at 27°C for 3 to 5 days using pour plate
method. The colonies were counted on the
fourth day. Colonies were selected from each
plate and purified by subculturing into PDA
plates. Subculturing was done until pure
fungal isolates were obtained. The fungal
isolates were identified according to Singh et
al., (1991).

Growth interaction of the fungal isolates

Potato dextrose agar was prepared and
autoclaved at 121°C for 15 minutes. Using a
sterile cork borer (7mm), the fungal isolates
were placed in opposite direction on potato
dextrose agar plates and incubated at 27°C.
The growth rate was measured at day 2, 4 and
6.

Effect of Ridomil gold on the growth of the
fungal isolates

Sterilized potato dextrose agar was prepared
and amended with different concentrations
(1.8, 0.8, 0.5, 0.05 g/L) of the fungicide after
autoclaving. Fungal plug (7mm) was then
placed on the petri plates and incubated for at
27°C for 3 to 5 days.

Effect of heavy metals on the fungal
isolates

Different concentrations of zinc and lead (1,
5, 10, 20 ppm) were added to sterile PDA
plates. A sterilized cork borer was used to
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transfer mycelia mat of the fungus on to the
plates and was incubated at 27°C for 3 to 5
days. Fungal cultures without the heavy
metals served as control (Volesky, 1990).

Results and Discussion

Fungal species obtained from the soil
samples

Eight fungi were isolated from the different
soil samples. The fungi were identified as
Trichoderma viride, Aspergillus fischeria, A.
clavatus, A. fumigatus, Articulospora inflata,
Penicillium italicum, Aspergillus terreus and
Mucor mucedo based on microscopic and
cultural examinations

Interaction between fungal isolates

Some of the fungi grew mutually when
cocultured while others inhibited the growth
of the fungi cultured with it. For example,
Aspergillus fischeria and A. clavatus grew
mutually. The growth of A. fumigatus was
inhibited by Trichoderma viride with growth
measured as 25mm and 47mm respectively at
day 6 (Figure 1).

Effects of Ridomil gold on the growth of
the fungal isolates

Trichoderma viride, Aspergillus fischeria and
Penicillium italicum were able to grow on
fungicide at different concentrations (0.05%,
0.5%, 0.8%) while others were susceptible to
the  fungicide. = However, at 1.8%
concentration of fungicide, no growth was
observed (Table 1).

Effects of heavy metals on the growth of
the fungal isolates

The selected heavy metals had varying effects
on the fungal isolates as shown in figures 2-9.
Generally, Trichoderma viride was most
resistant to zinc and lead as growth was

observed at 5, 10 and 20 ppm of zinc and lead
respectively except at 1ppm of lead. The most
susceptible isolates to the heavy metals were
Articulospora inflata and Mucor mucedo
which showed no growth at all concentrations
of the heavy metals except at 10 and 20 ppm
of lead with mycelial growth measured as 5
and 16mm for Mucor mucedo. Figures 10 to
13 show the comparative effects of the
selected heavy metals on fungal isolates. ).
Mucor mucedo and Articulospora inflata did
not show any growth at all concentrations of
zinc as shown in figures 10 and 11. Mucor
mucedo was most susceptible to lead followed
by Penicillium italicum, A. terreus and A.
fischeria at day 3 (Figure 12) while no growth
was seen for M. mucedo at 1, 5, 10ppm for
lead at day 5 (Figure 13).

Soil microflora plays a pivota role in
evaluation of soil conditions and in
stimulating plant and growth (Kiran et al.,
1999). Fungi are fundamental for soil
ecosystem functioning especially in forest and
agricultural soils, they play a key role in many
essential processes such as organic matter
decomposition and nutrient cycling processes
(Barlocher, 2005; Shearer et al., 2007). Some
of the fungal isolates obtained from this study
have been isolated from soil sample
elsewhere which is a testament to the ubiquity
of fungi (Reddy et al., 2014; Seth et al.,
2016). Jahangeer et al., (2005) also isolated
Aspergillus, Alternaria, Trichoderma
Penicillium and Rhizopus sp. from the soil
samples. These findings were also similar
with Luis Henerique et al., (2010) who
isolated A. niger, A. flavus, and Mucor from
the soil samples. The fungal isolates obtained
from this study have a lot of biotechnological
applications. For example, Trichoderma and
Aspergillus are cellulase producers, and their
crude enzymes are commercially available for
agricultural use (Domigues et al.,, 2000;
Gaddeya et al., 2012; Lynd et al., 2002, Li et
al., 2010).
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Among the fungal isolates that were co-
cultured, Aspergillus fischeria was suppressed
by Trichoderma viride while Penicillium
italicum and Aspergillus terreus grew
mutually. Species of Trichoderma are widely
recognized for their biocontrol abilities
(Mishra et al., 2016).

Fungicide resistance is a stable, inheritable
adjustment by a fungus to a fungicide,
resulting in reduced sensitivity of the fungus
to the fungicide. Resistant isolates are less
affected or not inhibited at all by application
of a fungicide (Ma and Michailides, 2005).
Ruocco et al., (2009) explained that the
ability of Trichoderma to withstand relatively
high concentrations of a variety of synthetic
and natural toxic compounds depends on
efficient cell detoxification mechanisms
supported by a complex system of membrane

pumps. The genome of Trichoderma includes
ABC transporters (ATP- binding cassette
(ABC) transporters), which may provide a
mechanism of protection against cytotoxic
drugs and xenobiotic agents. Ezzi and Lynch
(2005), Tang et al., (2009) and Zhou et al.,
(2007) have shown that Trichoderma has the
capability of degrading xenobiotic
compounds. Also, Goldman et al., (1993) as
well as Mukherjee et al., (1999) successfully
obtained T. viride and T. pseudokoningii
strains that could tolerate  chemical
fungicides. The resistance mechanism of
some fungi to chemical fungicides may be
due to mutations, which reduce their
susceptibility to the fungicides as well as
decrease their efficacy (Goldman et al., 1993;
Yan and Dickman, 1996; Deyle et al., 1997,
Yamamoto and Baird, 1999).

Table.1 Mycelial growth of fungal isolates in the presence of the fungicide, Ridomil gold

Fungal isolates

Concentrations of fungicide (g/L)

0.05 0.5 0.8 1.8
Penicillium italicum + + + -
Trichoderma viride + + + -
Aspergillus fischeria + - - -

A. fumigatus
A. clavatus

A. terreus
Mucor mucedo

Articulospora inflata

Key:
+: Mycelial growth
-: No growth was observed
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Fig.1 Growth rate of different fungal isolates from ABUAD and Federal Polytechnic, Ado-EKkiti
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Fig.2 Effect of zinc (20ppm) on the mycelial growth of fungal isolates obtained from ABUAD
and Federal Polytechnic, Ado-EKiti
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Fig.3 Effect of zinc (10ppm) on the mycelial growth of fungal isolates obtained from ABUAD
and Federal Polytechnic, Ado-EKiti
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Fig.4 Effect of zinc (5ppm) on the mycelial growth of fungal isolates obtained from ABUAD
and Federal Polytechnic, Ado-EKiti
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Fig.5 Effect of zinc (1ppm) on the mycelial growth of fungal isolates obtained from ABUAD
and Federal Polytechnic, Ado-EKiti
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Fig.6 Effects of lead (20ppm) on the mycelial growth of fungal isolates obtained from ABUAD
and federal polytechnic, Ado-EKkiti
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Fig.7 Effects of lead (10ppm ) on the mycelial growth of fungal isolates obtained from ABUAD
and Federal Polytechnic, Ado-EKiti
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Fig.8 Effect of lead (5ppm ) on the mycelial growth of fungal isolates obtained from ABUAD
and Federal Polytechnic, Ado-EKiti
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Fig.9 Effect of lead (1ppm) on the mycelial growth of fungal isolates obtained from ABUAD
and Federal Polytechnic, Ado-EKiti
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Fig.10 Comparative effect of zinc at different concentrations at day 3 on the mycelial growth of
fungal isolates obtained from ABUAD and Federal Polytechnic, Ado-EKiti
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Fig.11 Comparative effect of zinc at different concentrations at day 5 on the mycelial growth
of fungal isolates obtained from ABUAD and Federal Polytechnic, Ado-EKiti
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Fig.12 Comparative effects of lead at different concentrations at day 3 on the mycelial growth of
fungal isolates obtained from ABUAD and Federal Polytechnic, Ado-EKiti
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Fig.13 Comparative effect of lead at different concentrations at day 5 on the mycelial ~ growth
of fungal isolates obtained from ABUAD and Federal Polytechnic, Ado-EKiti
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Heavy metals are environmental contaminants (chromium, nickel and zinc: 1-10 mM);
are not a new phenomenon (Kredics et al., pesticides: malathion (100-600 ppm),
2003; Dulay et al., 2015). They are essential carbofuran (100-600 ppb)], along with its

part of all living organisms and are present in
trace amount in soil naturally. The introduction
of heavy metal compounds into the environment

generally  induces  morphological  and
physiological changes in the microbial
communities (Vadkertiova and Slavikova,

2006). In naturally polluted environments, the
microbe’s response to heavy metals toxicity
depends on the concentration and the
availability of metals. In this present study, the
growth rate of Trichoderma viride on 5, 10 and
20 ppm of zinc and lead was high which means
that the fungus had the capability of
cometabolizing the metals. Zdfiga-Silva et al.,
(2015) reported that Aspergillus japonicus and
Trichoderma atroviride were the most tolerant
isolates to all tested metals. This suggests that
these isolates are promising candidates for
further study with regard to mycoremediation
and biosorption of heavy metal-polluted soils.
Previous study by Mishra et al., (2016) has
shown that T. hiarzianum KSNM (T103) to
tolerate biotic (root pathogens) and abiotic
stresses [high salt (100-1000 mM); heavy metal

ability to support plant growth.
Conclusion and recommendation

This study highlights the outcome of the
interaction of the fungal isolates and it has can
be deduced that fungal isolates that grew
mutually can be used together for biocontrol
and bioremediation instead of using single
organism.  This study highlights since
Trichordema viride was most tolerant to zinc
and lead at different concentrations and it can
therefore be used for biosorption of these heavy
metals.
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