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Soil mycobiota play an important function in agricultural economy of a nation.
The current study was made to have the knowledge about soilborne fungi associated with
lupine crop in healthy and infested soils. Fungal species and their population in the soil
vary depending on many factors such as type of soil, vegetation, temperature, pH, organic
matter, moisture content, aggregate size, predation, and agricultural management factors
such as tillage, cover cropping, root exudates, fertilizer and crop rotation. All together
these factors affected directly or indirectly soil mycobiota, especially the soilborne
pathogenic ones. Thirty one fungal species belong to nineteen genera has been isolated
from healthy and infested soils. The diversity as well as the count has been, to some
extent, differed from healthy to infested soil. By comparison of the species lists of the
fungal flora of healthy and infested soils it was evident that soil fungi behave differently
toward soil status, while some species isolated only from healthy soil e.g. Achaetomium,
Chaetomium, Cladosporium, Epicoccum, Geotrichum, Gliocladium and Mucor, some
isolated from both healthy and infested soil e.g. Alternaria, Aspergillus, Emericella,
Fusarium Penicillium and Trichoderma, still others isolated only from infested soil e.g.
Absidia, Acremonium and Paecilomyces. Regarding the role of soil mycobiota for
controlling lupine root rot caused by Plectosporium tabacinum in dual culture, the
obtained data clearly show that some isolates were strong antagonist, others were moderate
and some were weak.
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Fungi are a diverse group of
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phytopathogenic fungi; furthermore, they also

microorganisms that play a fundamental role in
terrestrial ecosystems. They aregenerally involved
in nutrient cycling, transportation of nutrientsand
minerals to plants, plant growth stimulation and
antagonism against plant pathogens (Viebahn et
al. 2005, Christensen 1989, Thorn 1997). Great
number of plant associated fungi show abeneficia
or neutral interaction with the host plant. Moreover,
some fungi are used as biocontrol agents against
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include alarge number of plant pathogens (Agrios
1997). It is evaluated that only 5% of all fungal
speciesareknown (Hawksworth & Rossman 1997)
and that only 17% of the known species can be
grownin culture (Bridge & Spooner 2001). These
mean that the diversity of fungi is largely
unrecognized. Besides, cultivating fungi from soil
is not without partiality, because they can be
dormant, occur as mycelium, as spores, or both
(Bridge & Spooner 2001). Subsequently, in recent
studies cultivation- independent molecular
approaches have been used to assign the diversity
of fungal communities through analysis of
ribosomal (r) RNA genes (Ranjard et al. 2001,
Schabereiter-Gurtner et al. 2001, Smit et al. 1999).



98 IBRAHIM et al.: SOIL FUNGI OF HEALTHY & INFESTED LUPINE

Microbia variety in soil isoneof themain
components that appearing soil health (Garbeva
et al. 2004), and is believed to be one of the main
drivers in soil suppressiveness. Mycobiota and
their population in the soil vary depending on
many factors such as vegetation, type of soil,
organic matter, temperature, pH, moisture content,
aggregate size, agricultural management factors
include tillage, fertilizer, cover cropping, root
exudates, and crop rotation (Buyer et al. 2010).
Performer of arange of fungal groups such asnon-
pathogenic Fusarium spp., Penicillium,
Trichoderma, has been identified as antagonists
of soil-borne plant pathogens (Garbevaet al. 2004).
Moreover, arbuscular mycorrhizal (AM) fungi have
been shown to inhabit or reduce plant root diseases,
these interactions may lead to development of
disease ‘conducive soil’, or prevent disease
‘suppressive soil’ (Gianinazzi et al. 2010, Whipps
2004).

Soil microbial compositionisincreasingly
valued for their role in agro-ecosystem
sustainability (Brussaard et al., 2007). Soil
microorganisms render various roles in
decomposition of organic matter, plant nutrient
availability, and nutrient cycling, and are in turn
influenced by plant species, crop management, and
abiotic conditions (Zaady et al., 1996; Jones, 1998;
Calderon et al., 2000). Inaddition, field boundaries
can provide habitats for plant pathogens and/or
beneficial microorganisms to control those
pathogens. Nevertheless, only littleisknown about
the status of soil microbial communities in
boundary lands that is adjacent to agricultural
fields(Masahiro et al., 2008).

It is a defy function to find appropriate
methodologies for fully characterizing and
assessment soil microbial communitiesand thisis
because only a small fraction of soil
microorganismsisableto be cultured (Ward et al.,
1990), methods of culture-dependent for microbial
populations furnish limited information about soil
microbial communities. However, recently some
beneficial methods those are independent from
culture survey have been devel oped for screening
microbial communities. These methods include
analyses of nucleic acids extracted from soil,
denaturing gradient gel electrophoresis after PCR
(Niemi etal., 2001; Smallaet al., 2001; Dierksen et
al., 2002; Ibekwe et al., 2002), and community
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profiling based on fatty acid methyl esters
(Cavigelli et al., 1995; I bekwe and K ennedy, 1999;
Dierksen et al., 2002; Larkin, 2003). In addition,
carbon-based substrate utilization patterns have
also beenwidely utilized for describing community-
level physiological profiles using Biolog plates
(Garlandand Mills, 1991; Zak et al., 1994; Widmer
etal., 2001; Larkin, 2003). Thereisno single method
can describe an entire microbial community, a
combination of the polyphasic data sets generally
yields a better understanding of the community
(Widmer et al., 2001).

Most of thefungi found in the lupineand
some rhizospheric crops, in Egypt and other
countries all over the world, were registered in
rhizosphere and non-rhizosphere soils (Caval canti
& Maia 1994; Abdul Wahid et al. 1997; Maia &
Gibertoni 2002; Mandeel 2002; Souzamottaet al.
2003; Ananda and Sridhar 2004; Grishkan et al.
2006; Costa et al. 2006; Cavalcanti et al. 2006;).
Conventiona tactic to study microbial communities
in soils are based on culturable protocols. These
approaches are useful for isolation purposes, but
are very limited in their field to comprehend
microbial communities and variety (Kuske et al.
1997).

To determine practical routesof managing
the soilborne diseases and microbial environments,
it isrequired to understand effects of crop fields
and their boundary areas on soil microbial
communities. Inthisstudy, we aimed to characterize
fungal communities of free soils of healthy and
infested lupines roots under the influence of root
rot caused by Plectosporium tabacinum in two
consecutive years.

MATERIALS AND METHODS

Field experiment:

This experiment has been conducted in
naturally infested soil at the Botanical Garden of
Botany Department, Suez Cana University campus
at Ismailia. The experimentswere repeated in two
consecutive years 2007 and 2008. Soils have been
seeded by lupine “cultivar Giza 2" seeds at 3cm
depth and 30 cm apart. After agrowth period of 10
weeks under field conditions, diseased plantshave
been sorted out and free soils around healthy and
infested plants were collected for subsequent
isolation of mycobiota(Fig. 1).
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Sampling:

Soil sampleswerecollected from the upper
soil layer (3—20cm deep) from healthy and infested
soils. Thirty soil samples (500 gm. each) were
collected from healthy and infested soils (15
samples each). Samples were transferred to the
laboratory intight sterilized polyethylene bags and
kept at low temperature until plating.
| solation and identification:

Fungi wereisolated from subsurface layer
(ca. 15 - 30 cm) by using dilution plate method
(Johnson et al. 1960) in which six plateswas used
for isolation/sample. Czapek’s agar supplemented
with 0.5 % yeast extract (CYA) and potato dextrose
agar (PDA), amended with rose bengal (1/15000)
and chloramphenicol (50 ppm) was used for primary
isolation. Plateswereincubated at 28 °C for 10 days
and developing fungi were counted. For
maintaining cultures and proper identification, pure
cultures of the isolated fungi were grown on
standard media such as Vegetable Agar (V8),
Oatmeal Agar (OA), Malt Extract Agar (MEA)
Potato DextroseAgar (PDA) and Potato Carrot Agar
(PCA).

Taxonomic identification by morphology
of fungal isolates was mainly based on the
followingidentification keys: Raper & Thom (1949),
Pitt (1980) for Penicillium; Raper & Fennell (1965)
for Aspergillus; Ellis (1971 and 1976) for
dematiaceous hyphomycetes; Booth (1971) for
Fusarium; Arx (1981), Domsch et al. (1980) for
miscellaneous fungi; Arx et al. (1986) for
Chaetomium. The systematic arrangement follows
the latest system of classification appearing inthe
9" edition of Anisworth & Bisby’s Dictionary of
thefungi (Kirk et al. 2001).

Control of lupineroot rot in Vitro:
Antagonistic potentiality in Vitro.

The competitive saprophytic potentiality

of some isolated fungi has been tested against

Plectosporiumtabacinum. Discsof 5 mm diameter
from actively growing colonieswere used. Thetwo
candidateswereinoculated (2 cm apart) on CYA &
PDA plates. Plateswerethenincubated at 27 °C +
2 for a period of 3 to 10 days depending on the
growth rate of the two candidates.

RESULTS

During this study, a total number of 31
species belong to 19 genera, has been isolated
from healthy and infested soils. Isolated fungi
belong to four classes (Table 1) of which
Ascomycota (anamorphic) comes first where
represented by 22 species accounting for 70.96%
of the total isolated taxa. It is followed by class
Zygomycota which is represented by 5 species
constituting 16.13% of thetotal fungi. Whileclass
Ascomycota (teleomorphic) exemplified by 3
species accounting for 9.69%. Mitosporic fungi
came next represented by only one species(3.23%).
Species richness:

Species richness means the number of
species belonging to each genus isolated
throughout the present study. The generarecorded
aregiveninTable 2. Itisclearly evident, from the
Table, that Aspergillusistherichest by showing a
spectrum 6 species. Fusarium and Penicillium
comes next by being represented by 3 specieseach.
They arefollowed by Acremonium, Cladosporium
and Trichoderma by showing 2 species each. The
remainders are represented by only 1 species. A.
niger isthe most dominant among all Aspergilli, F.
oxysporum among all Fusaria, while P.
chrysogenumamong all Penicillia.

Total fungal count:

Fungal counts were expressed as total
number of colony forming units per gram dry soil
(cfu/g). Thedataof Table 3 show nearly thereisno
difference in fungal counts between healthy and

Table. 1. Number of isolated speciesin healthy and infested soil.

Soil Classes Healthy soil Infested soil Total %
No. of spp. isolated  No. of spp. isolated

Mitosporic fungi 1 - 1 3.23

Ascomycota (teleomorphic) 3 1 3 9.68

Ascomycota (anamorphic)* 18 13 22 70.96

Zygomycota 4 4 5 16.13

Total No. of species 26 18 31 100.00
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infested soil soils. While healthy soils showed a
mean colony count of 12778 cfu/g, infested soils
revealed amean colony count of 12360
Frequency of species:

It is based on the percentage number of
cases of isolation (regardless of colony count).
The data of Table 4 revealed that, in view of
frequency values, recorded species could be
temporarily divided into four ecological classesas
follows:

o 3

A: healthy plants (control)
B: infected plants (symptoms on shoot system)

C: infected roots (symptoms on root system)

Fig. 1. Symptoms of Plectosporium tabacinumroot rot
of lupine
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High occurrence group (H), including
species showing frequency values of 50 % or more
out of 14 cases; Moderate occurrence (M), from 25
— 49 %; Low occurrence (L), species showing
frequency values between 12 % and 24 %; Rare
occurrence (R), lessthan 12 %.

Antagonistic potentiality of someisolated fungi:

A group of candidates consistsof six taxa
comprise eight isolates, which have been reported
from healthy and infested soils, wereinvitro tested
for their biocontrol activity. To evaluate the
antagonistic potentiality among these taxa, they

(A) And (B) Trichodermaﬂharz anum mycoparasitism
(C) Trichoderma pseudokoningii clear zone
Fig. 2. Different types of antagonism

Table. 2. Genera and species richness of isolated fungi

No. Genera Healthy soil Infested soil Total No.
No. of species No. of species of species
1 Absidia - 1 1
2 Achaetomium 1 - 1
3 Acremonium - 2 2
4 Actinomucor 1 1 1
5 Alternaria 1 1 1
6 Aspergillus 5 5 6
7 Chaetomium 1 - 1
8 Cladosporium 2 - 2
9 Emericella 1 1 1
10 Epicoccum 1 - 1
11  Fusarium 3 2 3
12 Geotrichum 1 - 1
13  Gliocladium 1 - 1
14 Mucor 1 - 1
15 Mycocladus 1 1 1
16  Paecilomyces - 1 1
17 Penicillium 3 1 3
18  Rhizopus 1 1 1
19  Trichoderma 2 1 2
Total 26 18 31
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tested on agar plates, for their ability to antagonize
the target organism (Plectosporium tabacinum).
According to the growth pattern revealed by the
two competitors (Fig. 2), taxa under test are
classified into strong antagonists, moderate
antagonists and weak antagonists.

DISCUSSION

Development of sustainable agricultural

systems by manipulating soil microbial
communities using soil and crop management
practices is a basic tactic for improving crop

Table 3. Main of total count (MTC, colonies/ g dry soil), number of cases of isolation (NCI, out of 7 soil
samples) and percentage frequency of fungal taxarecovered on Czapek’s yeast extract agar at 28°C

Species Healthy Soil Infested Soil
MTC NC1 %F MTC NC1 % F
Zygomycota
Absidia glauca Hagem 0 0 0 95* 1 14
Actinomucor elegans (Eidam) C.R. Benj. & Hesselt. 309 1 14 214 1 14
Mucor circinelloid Tiegh. 833 2 28 95 1 14
Mycocladus corymbiferus (Cohn) J.H. Mirza 95 1 14 142 2 28
Rhizopus stolonifer var. stolonifer (Ehrenb.) Vuill. 547 4 57 880 7 100
Ascomycota (teleomorphic)
Achaetomium sp 71 1 14 0 0 0
Chaetomium globosum Kunze 71 1 14 0 0 0
Emericella nidulans (Eidam) Vuill. 625 4 57 456 2 28
Ascomycota (anamorphic)*
Acremoniumterricola (Miller & Al.) W. Gams 142 1 14 79 2 28
Alternariaalternata (Fr.) Keissl. 214 2 28 95 1 14
Aspergillusflavus Link 571 4 57 785 5 71
A. niger var. niger Tiegh. 1428 7 100 1785 6 85
A. sydowii (Bain & Sart.) Thom & Church 380 4 57 309 2 28
A. terreus Thom 2595 5 71 2452 3 42
A. versicolor (Vuill.) Tirab. 261 3 42 404 3 42
Awentii Wehmer 71 1 14 0 0 0
Cladosporium sp 166 2 28 0 0 0
C. herbarum (Pers.) Link 404 4 57 0 0 0
Clonostachysrosea f. rosea (Link) Schroers, 261 1 14 0 0 0
Samuels, Seifert & W. Gams
Fusarium sp 333 3 42 0 0 0
F. oxysporum Schitdl. 1261 5 71 2833 5 71
F. solani (Mart.) Sacc. 1214 4 57 1428 5 71
Geotrichum candidum Link ex Pers 857 1 14 0 0 0
Gliocladiumsp 261 1 14 0 0 0
Paecilomycesvariotii Bainier 0 0 0 47 1 14
Penicillium brevicompactum Dierckx 23 3 42 0 0 0
P. chrysogenum var. chrysogenum Thom 309 5 71 0 0 0
P. citrinum Thom 95 1 14 71 2 28
Trichoderma harzianum Rifai. 238 3 42 0 0 0
T. pseudokoningii Rifai. 309 5 71 190 3 42
Mitosporic fungi
Epicoccum nigrum Link 23 1 14 0 0 0
Total 12778 12360

* Figure represent main of seven compost soil samples.
** According to the system of Kirk et al (2001).
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production and management of plant diseases (Van
Bruggen, 1995). Synthetic fertilizersand pesticides
are not used in agriculture systems and instead,
biological methods of pest and disease control are
confirmed (National Research Council, 1989). Itis
recognized that adomain of specific soil microbes
are playing an important role in the inhibition of
soil-borne plant diseasesaswell asin plant growth
progression (Kennedy & Smith 1995). Intraditional
farming regulation, controlling plant diseases and
pestsrequirethe use of chemical's, which may cause
environmental pollution, reduce soil microbial
diversity and ultimately increase crop diseases
(Sturz & Christie 2003, Garbeva2005).
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As a complex diversified habitat soil
comprise a wide variety of organisms,
comprehensive bacteria, actinomycetes, fungi,
micro-algae, protozoan, nematodes and
earthwormsthat play many functional rolesin the
ecosystem in which they exist. Their task as
populationsthat interact with each other and their
abioticfactorsthereby participatein soil structure,
soil fertility, plant nutrition, decomposition of
organic matter, cycling of nutrients, suppression
of soil-borne pathogens and removal of toxins (Kirk
et al., 2004, Kozdroj and van Elsas 2000).

Populations of microorganismsin soil is
the driving force of most terrestrial ecosystems,

Table 4. Frequency of occurrence of species isolated

No. Species No of cases of Frequency Frequency
isolation % class
(out of 14 samples)

1  Aspergillusniger var. niger Tiegh. 13 929 H
2 Rhizopusstolonifer var. stolonifer (Ehrenb.) Vuill. 11 78.5 H
3 Fusarium oxysporum Schitdl. 10 71.4 H
4 A flawusLink 9 64.3 H
5 F solani (Mart.) Sacc. 9 64.3 H
6 A terreusThom 8 57.1 H
7  Trichoderma pseudokoningii Rifai. 8 57.1 H
8  Emericellanidulans(Eidam) Vuill. 6 42.8 M
9 A sydowii (Bain & Sart.) Thom & Church 6 42.8 M
10 A versicolor (Vuill.) Tirab. 6 42.8 M
11 Penicilliumchrysogenumvar. chrysogenum Thom 5 35.7 M
12 Cladosporium herbarum (Pers.) Link 4 285 M
13 Mucor circinelloid Tiegh. 3 214 L
14  Mycocladus corymbiferus (Cohn) JH. Mirza 3 214 L
15 Acremoniumterricola (Miller & Al.) W. Gams 3 214 L
16 Alternariaalternata (Fr.) Keissl. 3 214 L
17 F sp 3 214 L
18 P. brevicompactum Dierckx 3 214 L
19 P.citrinumThom 3 21.4 L
20 T harzZianumRifai. 3 214 L
21 Actinomucor elegans (Eidam) C.R. Benj. & Hesselt. 2 14.3 L
22 Cladosporium sp 2 14.3 L
23 AbsidiaglaucaHagem 1 7.14 R
24 Achaetomiumsp 1 7.14 R
25  Awentii Wehmer 1 7.14

26  Chaetomium globosum Kunze 1 7.14 R
27 Clonostachysroseaf. rosea (Link) Schroers, 1 7.14 R

Samuels, Seifert & W. Gams

28  Geotrichumcandidum Link ex Pers 1 7.14 R
29 Gliocladiumsp 1 7.14 R
30 Paecilomycesvariotii Bainier 1 7.14 R
31 EpicoccumnigrumLink 1 7.14 R

J PURE APPL MICROBIO, 9(1), MARCH 2015.



IBRAHIM et al.: SOIL FUNGI OF HEALTHY & INFESTED LUPINE

because these populations that largely control the
rates of transformation and mineralization of
organic substrates. The fungi, as a group, are the
organotrophs primarily responsible for the
decomposition of organic residues. Expression as
biomass (not numbers), fungi predominately
dominate in soil microbiota. Fungi have a wide
range of rolesin sail, including their functions as
saprotrophs, plant symbionts, aswell as plant and
animal pathogens. Themgjority of soil-borne fungi
belong to the Deuteromycotina group. These
fungi, which comprise morethan half of the species
of the entire soil fungi community, include
Penicillium, Aspergillus, Fusarium, Gliocladium,
Scopulariopsis, Paecilomyces, Acremonium,
Alternaria, Ulocladium, Drechslera,
Cladosporium, Verticillium, Rhizoctonia and
many other genera.

The main intention of the present study
has been to survey fungal biota of free soils of
healthy and infested lupines roots under the
influence of root rot caused by Plectosporium
tabacinum.

To assure reasonable and fair
characterization of the mycobiota of both healthy
and infested lupine soils, two parametershave been
adopted in order to avoid over or under estimation
of fungal populations. These parameters are
species density, based on total number of colony
forming units (cfu) per gram dry soil; and species
frequency, based on the number of cases of
isolation of each species (regardless of its number
of colonies on theisolation plates).

Inview of speciesrichnessi.e. number of
species revealed by each genus, the genera
Aspergillus, Fusarium and Penicillium were the
richest by exhibit abroad spectrum of 6, 3, 3 species
respectively. They werefollowed by Acremonium,
Cladosporium and Trichoderma by representing
by 2 species each. The same finding was reported
by Latiffah et.dl., (2011), Coutinho et. Al., (2010)
Grishkan et al. (2006), Noverizaand Quimio (2004)
Azaz (2002), Mandeel (2002), Maia & Gibertoni
(2002), Leeet al. (2000) and Ibrahim (1994), Abdul
Wahid O.A. (1990), Ismail and Abdulla(1977).

Asfor total counti.e. total number of cfu/
g dry soil in healthy and infested soils, data shows
that counts in both soils (healthy and infested)
are of the same order although healthy soils
apparently tend to hold higher countsthan infested
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ones. While healthy soils showed a main total
count of 12778 cful/g, infested soilsrevealed amain
of 12360 cfu/g.

According to the frequency value, fungi
isolated were diversified into four ecological
groups: High, Moderate, Low and rare frequency
classes. High frequency group, involved species
showing frequency of about 50 % or more, specified
to groups: Aspergillus niger var. niger, Rhizopus
stolonifer var. stolonifer, Fusarium oxysporum, and
Trichoderma pseudokoningii. Moderate
frequency group, encompass species rendering
frequency of 25 — 49 %. Assigned to this group
speciesof commonisolated aspergilli and penicilli,
such as Emericella nidulans, A. sydowii, A.
versicolor, and Penicillium chrysogenum var.
chrysogenum. Low frequency group, consisting
of specieshaving frequency from 12—24%. Among
these species: Mucor circinelloid, Mycocladus
corymbiferus, Acremonium terricola, P.
brevicompactum, and T. harzianum. Rare
frequency group, comprised taxa showing
frequency less than 12%. Absidia glauca,
Achaetomium sp, A.wentii, Chaetomium
globosum, and Clonostachys rosea f. rosea.

The data, of frequency and total count,
in this research are in consistent with the result
obtained in Egypt and elsewhere alover theworld,
by Ismail and Abdulla(1977) inArag; Abdul Wahid
(1990), Ibrahim (1994), Abdul Wahid et al., (1995),
Abdul Wahid etal., (1998), in Egypt; Azaz (2002) in
Turkey; Garbeva et al., (2004) in Netherland,;
Noverizaand Quimio (2004) in Philippine Grishkan
et. a. (2006) in Palestine; Majchrzak et al., (2010)
in Poland; Coutinho et. Al., (2010) in Brazil;
Wahegaonkar et al., (2011) inIndig; Latiffah et. d.,
(2011) inMaaysia; Xu et. Al., (2012) in Denmark;
Florina(2013) in Romania.

Selection of a proper candidate is by far
the most challenging issue in the biocontrol
through the application of antagonistic
microorganisms. Generally the activities of
antagonistic candidates in vitro do not guarantee
their successin vivo. Broadbent et al. (1971) tested
more than 3500 isolates from 60 soils; only 40%
inhibited one to nine pathogens on agar, and out
of these 40% only 3% were active in soil. The
relationship between antagonistic potentiality in
vitroand invivoisseldom, if never, straightforward
(Fokkema 1978, Andrews 1985). This has been
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referred to several interacting factors such as. a-
presence of wide range of populations with
different relations, b- the nutritional status, c- as
well as many factors related to physical and
chemical properties. However, the in vitro test
looks attractive as its shows clear and visible
results (inhibition, lysisor coiling of the pathogen).
It has also another advantage i.e. relatively easy
and quick to perform with large number of isolates.

Four isolates of Trichoderma
pseudokoningii and T. harzianum two each and
four isolates of Aspergillus niger, Fusarium
oxysporum (non pathogenic), Penicillium
chrysogenum and Cladosporium sp, were
evaluated for their effectiveness as antagonists
against Plectosporium tabacinum, the causative
agent of root rot of lupine using the paired culture
mechanism. Data of screening tests revealed that
the antagonistic potentiality differ markedly from
species to another. While some strains proved to
be strong antagonist represented by Trichoderma
harzianum and non pathogenic Fusarium
OXysporum; some consider as moderate antagoni st
comprised by Aspergillus niger and Penicillium
chrysogenum; still other regard asweak antagonist
represented by Cladosporium sp.

This divergence among isolates in their
ability to control the growth of pathogen has been
apprised by several investigators (Tjamos and
Fravel 1995; Duffy et al., 1996; Haran et al., 1996;
Naik et al., 2000; Upmanyu et al., 2002; Singh et
al., 2008) indicating the necessity for selection of
the best isolates for applying as biocontrol agents
against speci(ic pathogens and under speci(c
agro-climatic conditions (Suriachandraselvan et al .,
2004). Differencein theinhibitory ability between
isolates has been often been attributed to factors
such as antibiosis, myco-parasitism, competition
for space and nutrients and over growth (Naik et
al., 2009; Manjunathaand Naik, 2011, Singh et al .,
2013).

CONCLUSON

Thirty one fungal species belong to
nineteen genera have been isolated from healthy
and infested soils of lupine (Lupinustermis). The
Ascomycota (anamorphic) species among the
isolated fungi werethe most dominant, represented
about 70.96% of the total isolated taxa. The two
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Isolates, Trichoderma harzianum and the non
pathogenic Fusarium oxysporum proved to be
strong antagonist against Plectosporium
tabacinum, the causative agent of root rot of
lupine in vitro. This study flourish the diversity
knowledge of fungi associated with the healthy
and infested soil of the lupine plant and reveals
that Trichoderma harzianumisastrong biocontrol
agent against the root rot disease of lupine.
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