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ABSTRACT
Aydi-Ben Abdallah, R., Hassine, M., Jabnoun-Khiareddine, H., Haouala R., and DaamiRemadi M. 2014. Antifungal activity of culture filtrates and organic extracts of
Aspergillus spp. against Pythium ultimum. Tunisian Journal of Plant Protection 9: 1730.
Culture filtrates, chloroform and ethyl acetate extracts of nine isolates of Aspergillus spp. (A. niger, A.
terreus, A. flavus and Aspergillus sp.), isolated from soil and compost, were tested for antifungal
activity against Pythium ultimum the causal agent of the potato Pythium leak. Culture filtrates showed a
significant antifungal activity at the different tested concentrations. Total inhibition of the pathogen
was induced by the filtrate of CH8 of Aspergillus sp., used at 10% (v/v) and those of CH12 (A. niger)
and MC8 (A. terreus), applied at 20% (v/v). Chloroform and ethyl acetate extracts of isolates CH12 of
A. niger, CH2 and MC8 of A. terreus and CH8 of Aspergillus sp., tested at 5% (v/v), had completely
inhibited the in vitro growth of P. ultimum. Tested as tuber treatment, culture filtrates and both organic
extracts significantly reduced Pythium leak severity compared to the inoculated and untreated control
tubers. Rot lesion diameter and average penetration of the pathogen decrease, recorded after 48 h of
incubation at 25°C, induced by the culture filtrates ranged from 71 to 84% and 42 to 85%, respectively.
All chloroform and ethyl acetate extracts had also limited both disease severity parameters by 78 to
84% and 72 to 80%, respectively. This study revealed the presence of bioactive metabolites against P.
ultimum in the culture filtrates and organic extracts of Aspergillus species used.
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__________________________________________________________________________
Potato is one of the most important
vegetable crops in the world (45) and is
one of the strategic crop in Tunisia (20).
It is an important nutrient source in
human nutrition (32) and even considered
as a cereal substitute (23).

Fungal diseases are the major
constraints to agricultural production.
About 25 to 50% of total yield losses
recorded worldwide were attributed to
plant diseases and the third of them
caused by fungal infections (43). Potato
tubers may develop during storage
different types of wet and dry rots such as
Pythium leak caused by Pythium spp. (33,
41), pink rot incited by Phytophthora
erythroseptica (40) and dry rot induced
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oxysporum f. sp. lycopersici (4),
Colletotrichum gloeosporioides (22),
Peleospora herbarum (2) and wood decay
fungi (39).
The present study was conducted
to evaluate in vitro and in vivo, the
antifungal potential of culture filtrates and
organic extracts (ethyl acetate and
chloroform extracts) from Aspergillus
spp. against P. ultimum, the causal agent
of potato Pythium leak.

by different Fusarium species (13, 17,
18).
Pythium leak or watery wound rot
caused by Pythium aphanidermatum and
P. ultimum is a serious disease in Tunisia
that may cause significant losses early
after harvest and/or during storage (40,
41). This disease is difficult to control
due to the lack of cultivar resistance, the
rapid development and spread of the
watery rot (41), and the absence of
registered fungicides for controlling the
pathogen in storage (8). Therefore, there
is an increasing interest in the
development of control alternatives.
Biological control was considered as an
environmentally
safe
alternative.
Biocontrol agents can inhibit pathogen
growth via competition (14), antibiosis
(19) and mycoparasitism (21) and/or
indirectly through the induction of plant
defense systems (44). Applied as spore
suspension (15) or as cell-free culture
filtrates, satisfactory results were obtained
against some plant pathogenic fungi (38,
46) with Trichoderma species. The direct
action of the biocontrol agents and the
antifungal activity of their active
biomolecules have been extensively
studied in several pathosystems (2, 8, 10,
27, 36, 42, 46).
Soilborne fungi that exhibit
antagonism towards plant pathogens have
attracted increasing interest. Among the
antagonistic agents explored, Aspergillus
spp. were used due to their ability to
control many fungal plant pathogens
through mycoparasitism, mycelial lysis
and antibiosis via the synthesis of volatile
and/or non volatile metabolites (10, 18).
Aspergillus species have successfully
controlled many plant pathogenic fungi
such as Phytophthora palmivora (3),
Sclerotinia
sclerotiorum
(28),
Rhizoctonia solani (31, 35, 42), Fusarium

Tunisian Journal of Plant Protection

MATERIALS AND METHODS
Plant material.
Apparently
healthy
and
undamaged potato tubers (cv. Spunta)
were used in this study. This cultivar was
known by its susceptibility to Pythium
watery rot (33).
Pathogen.
The isolate of P. ultimum used in
this study was originally isolated from
potato tubers showing typical symptoms
of Pythium leak and belonged to the
fungus culture collection of the
Laboratory of Plant Pathology at the
Centre Régional des Recherches en
Horticulture et Agriculture Biologique de
Chott-Mariem. It was cultured on Potato
Dextrose Agar (PDA) and incubated at
25°C for 48 h before use.
Biocontrol agents.
Four Aspergillus species namely
A. niger, A. terreus, A. flavus and
Aspergillus sp., isolated from soil and
compost, were used in this study (Table
1). They were identified and proved to be
effective in controlling Pythium leak in a
previous work (16). They were cultured
on PDA medium and incubated at 25°C
for five days before being used in the
bioassays.
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Table 1. Aspergillus species tested against Pythium ultimum and isolates origin.
Isolate
Species
Origin
Year of isolation
Aspergillus niger
Solarized soil
2006
CH1
A. terreus
Solarized soil
2006
CH2
Aspergillus sp.
Compost
2006
CH3
Aspergillus sp.
Compost
2006
CH4
Aspergillus sp.
Non-solarized soil
2006
CH8
A. niger
Non-solarized soil
2006
CH12
A. niger
Compost
2002
MC2
A. flavus
Compost
2002
MC5
A. terreus
Compost
2002
MC8

Assessment of the in vivo antifungal
activity of Aspergillus spp. culture
filtrates against P. ultimum.
Potato tubers were washed under
running tap water to remove excess soil,
dipped in 10% sodium hypochlorite for 5
min, rinsed twice with sterile distilled
water (5 min each) and air-dried.
Tubers were wounded (6 mm in
diameter and in depth) at two sites along
the tuber longitudinal axis by a 6 mm
diameter Pasteur pipette. Each wound
was then inoculated with a mycelium agar
disc (6 mm diameter) colonized by the
pathogen removed from a 7-day-old
cultures at 25°C.
Culture filtrates, prepared as
described above, were tested individually
and applied by inoculating each wound
with 200 µl, simultaneously by pathogen
inoculation. The positive control was
inoculated with the pathogen only and
treated with sterile distilled water and the
negative control was inoculated with an
agar plug and treated with sterile distilled
water.
All inoculated and treated or
untreated tubers were placed in plastic
boxes covered at their base by a filter
paper moistened with sterile distilled
water and incubated at 25°C for two days.
The lesion diameter, width (l) and
depth (p) of the Pythium leak rot were
measured. These parameters were noted
after making a longitudinal section on

Assessment of the in vitro antifungal
activity of Aspergillus spp. culture
filtrates against P. ultimum.
Each antagonistic agent tested was
cultured in Potato Dextrose Broth (PDB)
for 28 days at room temperature (2527°C) and under continuous stirring at
150 rpm. Liquid cultures obtained were
filtered through Whatman No.1 filter
paper and the filtrate was then centrifuged
for 10 min at 10,000 rpm. The
centrifugation was repeated three times.
Supernatant fluids were sterilized by
filtration through a 0.45 µm pore size
filter. The control was the PDB medium
filtrate (42). The filtrates were added
aseptically to Petri dishes containing the
culture medium (PDA) amended with
streptomycin sulfate (300 mg/l) and tested
at three concentrations (10, 15 and 20%,
v/v). After solidification of the mixture,
three agar plugs of the same pathogen (6
mm diameter) were placed equidistantly
in each Petri plate. Fungal cultures were
incubated at 25°C for two days.
The colony diameter of the
pathogen (treated and untreated control)
was measured daily. The mycelial growth
inhibition rate was calculated using the
following formula:
I ℅ = [(C2-C1) / C2] × 100
with C2: Mean diameter of the control
colony and C1: Mean pathogen colony
diameter in the presence of the antagonist
(30).
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was added to Petri dishes containing 10
ml PDA culture medium amended with
streptomycin sulfate (300 mg/l). After
solidification of the mixture, three discs
(6 mm diameter) of the same pathogen
were arranged in an equidistant manner.
The culture medium PDB is used as a
control for both types of extracts. Fungal
cultures were incubated for two days at
25°C.
The colony diameter of the treated
and control pathogen was measured and
the percentage of inhibition of the
mycelial growth was calculated as
described above.

potato tubers. The penetration of the
pathogen was calculated using the
following formula:
P (mm) = [(l / 2) + (P-6)] / 2, (16).
The rate of reduction of the lesion
diameter and the penetration were
calculated using the following formula:
I ℅ = [(C2-C1) / C2] × 100,
with C2: lesion diameter of the rot or
penetration of the pathogen in the
untreated control tubers, and C1: lesion
diameter of the rot or penetration of the
pathogen in the treated tubers (30).
Assessment of the in vitro antifungal
activity of Aspergillus spp. organic
extracts against P. ultimum.
Only the isolates CH2 and MC8 of
A. terreus, CH8 of Aspergillus sp. and
CH12 of A. niger were used for this test
as their culture filtrates were found to
possess an interesting inhibitory activity
against the pathogen.
Two types of extraction were
carried out: an extraction with chloroform
and a second with ethyl acetate. Ten
milliliters of the culture filtrate of the
antagonist studied, prepared as described
above, were placed in a separating funnel.
Then, 10 ml of the solvent (chloroform or
ethyl acetate) were added carefully. The
funnel was reversed several times by
degassing from time to time. The mixture
was allowed to settle for few minutes
with the cap open. The organic phase (the
lower phase for extraction with
chloroform and the upper one with ethyl
acetate) were collected. The aqueous
phase is replaced in the funnel and the
extraction is repeated two other times by
adding 10 ml of solvent for each step. The
solvent was evaporated in a rotary
evaporator at 90°C with a slight rotation
of 150 rpm (6).
Extract of the organic phase was
taken up by 2 ml of methanol (6). A
volume of 500 µl of each type of extract
Tunisian Journal of Plant Protection

Assessment of the in vivo antifungal
activity of Aspergillus spp. organic
extracts against P. ultimum.
Organic extracts of Aspergillus
spp., prepared as described above, were
tested individually and applied by
inoculating each wound with 100 µl. The
positive control was inoculated with the
pathogen and treated with sterile distilled
water only and the negative control was
inoculated with agar plug and treated with
sterile
distilled
water.
Incubation
conditions and parameters are the same as
in the in vivo essay described above.
Statistical analysis.
Data were subjected to a one-way
analysis of variance (ANOVA) by using
SPSS 16.0. For all the tests conducted in
vitro, each individual treatment was
repeated three times. The in vitro essay of
culture filtrates was analyzed according to
a completely randomized factorial model
with two factors (culture filtrates tested
and concentrations used). The in vitro
essay of organic extracts and the in vivo
essays were analyzed in a completely
randomized model. For all the tests
conducted in vivo, each elementary
treatment was replicated six times. Means
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were separated using Student-NewmanKeul’s (SNK) test (P ≤ 0.05).

to 59.22% and 39.22% recorded at 15 and
10%, respectively. In addition, CH12 of
A. niger,
niger used at 20%, inhibited the
pathogen by 90.65 % whereas 74.28%
and 41.99% were noted with
wit
the
concentrations 15 and 10%, respectively.
The culture filtrate of MC8 of A. terreus
reduced pathogen growth by 87.53%
when used at 20% compared to 83.38%
and 17.68% recorded with the
concentrations 15 and 10%, respectively
(Fig. 1).
Complete inhibition
inhibitio was induced
by the culture filtrates of CH8 of
Aspergillus sp., CH12 of A. niger and
MC8 of A. terreus, used at 20%. They
were found to be more active at 20% than
at 15 or 10% (Figs. 1,
1 2).

RESULTS
Effect of Aspergillus spp. culture
filtrates on the mycelial growth of P.
ultimum.
Results shown in Fig. 1 revealed
that the culture filtrates tested exhibited a
significant inhibitory effect (P ≤ 0.05)
against P. ultimum. In fact, the colony
diameter of the pathogen was reduced by
12 to 88% as compared to the untreated
control. The culture filtrates of
Aspergillus spp. tested were more active
at the concentration of 20% than at 15 or
10% (v/v). In fact, the filtrate of MC2 of
A. niger decreased pathogen growth by
77.40% when applied at 20% compared

Fig. 1. Effect of Aspergillus spp. culture filtrates tested at different concentrations on Pythium ultimum mycelial
growth noted after 48 h of incubation at 25°C.
FCH1, FCH2, FCH3, FCH4, FCH8, FCH12, FMC2, FMC5 and FMC8: Culture filtrates of isolates CH1 of A. niger,
CH3, CH4 and CH8 of Aspergillus sp., CH12 and MC2 of A. niger,, MC5 of A. flavus, CH2 and MC8 of A. terreus,
respectively; Control: PDB culture medium. LSD (Culture filtrates tested × concentrations used): 0.44 cm at P ≤
0.05.

Fig. 2. Effect of the culture filtrate of CH12 of Aspergillus niger tested at different concentrations on
the mycelial growth of Pythium ultimum noted after 48 h of incubation at 25°C.
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Pathogen colonies treated with the
culture filtrate of MC8 (A. terreus) used
at 10% (Figs 1 and 3A) showed reduction
of mycelium density as compared to the
untreated control. However, use of cellP. ultimum

free culture filtrates of CH8 of
Aspergillus sp. at the same concentration
resulted in maximum growth inhibition
i
of
pathogen in dual culture (Figs. 1 and 3B).

P.ultimum+FMC8

P. ultimum

A

P.ultimum+FCH8

B

Fig. 3. Effect of the culture filtrate of MC8 of Aspergillus terreus (A) and CH8 of Aspergillus sp. (B) applied at
10% (v/v) on the mycelial growth of Pythium ultimum observed after 48 h of incubation at 25°C.

(Aspergillus
Aspergillus sp.), all the other tested
filtrates have significantly limited the
average penetration of the pathogen
path
by 42
to 85% as compared to the inoculated and
untreated control (Fig. 4B).
A reduction of 83.90% of the rot
lesion diameter, compared to the
inoculated and untreated control, was
B
recorded with the culture filtrate of CH8
of Aspergillus sp.; also, the average
penetration of the pathogen was limited
byB84.94 % (Figs. 4,
4 5).

Effect of Aspergillus spp. culture
filtrates on Pythium leak severity.
Analysis of variance showed a
significant variation of the rot lesion
diameter and the average penetration of
the pathogen by the tested culture
filtrates. Indeed, the rot lesion diameter of
the Pythium leak recorded after 48 h of
A
incubation at 25°C was significantly
reduced by 71 to 84% with all the tested
culture filtrates, compared to the
inoculated and untreated control (Fig.
4A). Except for the culture filtrate of CH3

A

B

Fig. 4. Effect of Aspergillus spp. culture filtrates tested on the rot lesion diameter (A) and the average penetration of
Pythium ultimum (B), noted after 48 h of incubation at 25°C. FCH1, FCH2, FCH3, FCH4, FCH8, FCH12, FMC2,
FMC5 and FMC8: Culture filtrates of isolates CH1 of A. niger,, CH3, CH4 and CH8 of Aspergillus sp., CH12 and
MC2 of A. niger, MC5 of A. flavus, CH2 and MC8 of A. terreus,, respectively; Control -: negative control (noninoculated and untreated), Control +: Positive control (inoculated and untreated). Bars affected by
b the same letter are
not significantly different according to Student–Newman–Keuls SNK test at P ≤ 0.05.
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P.ultimum +

P.ultimum

P.ultimum

P.ultimum +

Fig. 5. Decreased Pythium leak severity induced by the culture
filtrate of the isolate CH8 of Aspergillus sp. recorded after 48 h of
incubation at 25°C.

extracts) from Aspergillus spp. tested
(CH2 and MC8 of A. terreus, CH8 of
Aspergillus sp. and CH12 of A. niger).
All chloroform (Figs. 6A and 7A) and
ethyl-acetate
acetate extracts (Figs. 6B,
6B 7B) of
the tested isolates, used at 5% (v/v), have
completely inhibited P. ultimum growth
compared to the controls.

Effect of Aspergillus spp. organic
extracts on the in vitro growth of P.
ultimum.
Analysis of variance revealed a
significant (at P ≤ 0.05) variation in the
average diameter of P. ultimum colonies
with the two types of organic extracts
(chloroform extracts and ethyl-acetate

A

B

Fig. 6. Effect of chloroform (A) and ethyl acetate extracts (B) from Aspergillus spp. on Pythium ultimum mycelial
growth noted after 48 h of incubation at 25°C as compared to the controls. ECH2, ECH8, ECH12 and EMC8:
Organic extracts of isolates CH2 and MC8 of A. terreus, CH8 of Aspergillus sp. and CH12 of A. niger, respectively;
Control (A) and (B): PDB culture
ture medium. Organic extracts were used at the concentration of 5%,
5% v/v. Bars affected
by the same letter are not significantly different according to Student–Newman
Newman–Keuls SNK test at P ≤ 0.05.

that the decrease in the rot lesion diameter
induced by Aspergillus spp. chloroform
extracts, as compared to inoculated and
untreated control, ranged between 78 and
84% whereas with ethyl acetate extracts
(Fig. 8B), this parameter
paramet was reduced by
80 to 83%, respectively.

Effect of Aspergillus spp. organic
extracts on Pythium leak severity.
Pythium leak severity on potato
tubers, as estimated by the lesion rot
diameter and mean pathogen penetration,
varied significantly (P ≤ 0.05) depending
on organic extracts tested (chloroform
and ethyl acetate extracts). Fig. 8A shows
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P. ultimum+ECH12

P. ultimum

P. ultimum+ECH8
ultimum

A
P. ultimum+ECH12

P. ultimum

A

P. ultimum+ECH8
ultimum

P. ultimum

B

P. ultimum

B

Fig. 7. Effect of chloroform (A) and ethyl acetate extracts (B) from Aspergillus spp. (CH8: Aspergillus sp. CH12: A.
niger) on Pythium ultimum mycelial growth noted after 48 h of incubation at 25°C.

A

B

Fig. 8. Effect of chloroform (A) and ethyl acetate (B) Aspergillus spp. extracts on the rot lesion diameter induced by
Pythium ultimum after 48 h of incubation at 25°C as compared to controls. ECH2, ECH8, ECH12 and EMC8:
Organic extracts of isolates CH2 and MC8 of A. terreus, CH8 of Aspergillus sp. and CH12 of A. niger, respectively;
Control - (A) and (B): negative control (non-inoculated and untreated),, Control + (A) and (B): Positive control
(inoculated and untreated). Bars affected by the same letter are not significantly different according to Student–
Newman–Keuls SNK test at P ≤ 0.05.

The chloroform (Fig. 9A) and ethyl
acetate (Fig. 9B) extracts of Aspergillus
spp. significantly (P ≤ 0.05) reduced the
average penetration of the pathogen from
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75 to 80% and from 72 to 79%, as
compared to the inoculated and untreated
control, respectively.
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A

B

Fig. 9. Effect of chloroform (A) and ethyl acetate extracts (B) from Aspergillus spp. on the average penetration of
Pythium ultimum noted after 48 h of incubation at 25°C as compared to the controls. ECH2, ECH8, ECH12 and
EMC8: Organic extracts of isolates CH2 and MC8 of A. terreus,, CH8 of Aspergillus sp. and CH12 of A. niger,
respectively; Control – (A) and (B): negative control (non-inoculated
inoculated and untreated) Control + (A) and (B): Positive
control (inoculated and untreated). Bars affected by the same letter are not significantly different according to
Student–Newman–Keuls SNK test at P ≤ 0.05.

The chloroform extract from the
isolate CH12 of A. niger has reduced the
rot lesion diameter by 83.84 % and the
average penetration of the pathogen by
19.62% compared to the inoculated and
untreated controls (Figs. 8A, 9A, 10A).

The ethyl acetate extract from
f
the isolate
CH8 of Aspergillus sp. also limited the
rot lesion diameter by 83.30% and the
pathogen penetration by 79.21% (Figs.
8B, 9B, 10B).

P. ultimum

P. ultimum + ECH12

A P. ultimum + ECH12

P. ultimum
P. ultimum

P. ultimum + ECH8

B P. ultimum + ECH8

P. ultimum

Fig.10. Effect of chloroform extract from Aspergillus niger (CH12)
(A) and ethyl acetate extract from Aspergillus sp. (CH8) (B) on
Pythium leak severity noted 48 h after incubation at 25°C as
compared to the untreated controls.
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liquid cultures of the isolates CH12 of A.
niger, CH8 of Aspergillus sp., MC8 and
CH2 of A. terreus. The study showed that
all of the chloroform extracts and ethyl
acetate extracts, tested at 5% (v/v), have
totally inhibited the development of P.
ultimum in vitro. Abdel-Motaal et al.
2010 (1) also evaluated the inhibitory
ability of ethyl acetate extracts from
Aspergillus spp. (A. candidus, A. flavus,
A. fumigatus, A. nidulans, A. niger, A.
ochraeous, A. oryzae, A. sydowi, A.
terreus, A. ustus, A. versicolor) against
Gibberella zeae and Thanatephorus
cladosporioides. The ethyl acetate extract
of A. niger inhibited Rigidoporus
microporus by 0, 19, 24, 28, and 33% at
the concentrations 10, 50, 100, 500 and
1000 mg/l, respectively. However, the
hexane extracts of this antagonist had no
inhibitory effect. A methanolic extract
from A. niger inhibited R. microporus by
20 and 25% at 500 and 1000 mg/l,
respectively (29). Indeed, for the same
antagonist, the inhibitory effect of various
extracts seems to vary depending on the
concentrations, temperature and time of
incubation, culture medium and pH (26).
The extracts of Aspergillus spp.
tested may also contain antibiotics, toxins
and/or lytic enzymes against the studied
pathogens. Different types of active
organic metabolites have been produced
by these antagonists (25). In fact, Sen et
al. (36) reported that A. niger, an
effective biocontrol agent against R.
solani, acted by antibiosis, overgrowth
and hyperparasitism.
In this study, potato Pythium leak
caused by P. ultimum was controlled by
culture filtrates and organic extracts from
Aspergillus spp. Disease severity was
significantly reduced by all the culture
filtrate of tested Aspergillus. These
biocontrol agents isolated from compost
were able to suppress P. ultimum in vivo
by 69.4% (30). Abdel-Sater (2) also

DISCUSSION
Culture filtrates of Aspergillus spp.
(A. niger, A. terreus, A. flavus, and
Aspergillus sp.) were tested for their
antifungal activity against P. ultimum.
The study revealed that the secondary
metabolites of Aspergillus spp. contained
some bioactive compounds that inhibited
the in vitro and in vivo pathogen growth
and that this inhibitory effect varied
depending on the concentrations tested
(10, 15 and 20%, v/v). The inhibitory
effect of Aspergillus culture filtrates are
in accordance with those of Vibha (42)
conducted
on
Rhizoctonia
solani
biocontrol by using A. niger isolates.
Findings from in vitro experiments
concerning the inhibitory effects of the
filtrates used are in agreement with
several previous works (14, 19, 30, 34,
37, 38). The biomolecules have an
important effect on the germination of
spores of pathogens and on destruction of
host cells (22, 34).The antifungal activity
of culture filtrates may be attributed
either to the production of antibiotics (9,
14) or to the production of lytic enzymes
(12, 30, 38).
All the culture filtrates of
Aspergillus spp. tested were more active
at the concentration of 20% than 15 and
10% (v/v). Total inhibition of P. ultimum
was recorded with the culture filtrate of
isolate CH8 of Aspergillus sp. with the
concentration of 10%. In addition, the
mycelial density of this pathogen has
been greatly reduced by the culture
filtrate of isolate MC8 of A. terreus
applied to this concentration. This
alteration is probably induced by enzymes
present in the culture filtrate of A. terreus,
such as cellulases causing the degradation
of the cell walls of P. ultimum (30).
In this study, a chloroform and
ethyl acetate extraction was carried out to
test, in vitro and in vivo the antifungal
activity of secondary metabolites of the
Tunisian Journal of Plant Protection
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demonstrated the effectiveness of A. niger
Chloroform extracts and ethyl acetate
culture filtrates in reducing the severity of
extracts from Aspergillus spp. were also
the disease caused by Peleospora
found to be active against Fusarium
herbarum infecting onion leaves. All
sambucinum involved in the potato dry
rot disease (8).
chloroform and ethyl acetate extracts
The chemical nature of the
from Aspergillus spp. significantly
reduced Pythium leak severity. Daamimetabolites involved in these inhibitory
Remadi et al. (16) and Aydi et al. (7) also
effects recorded against P. ultimum will
showed that Aspergillus spp., applied as
give additional information about the
potential use of Aspergillus species as
spore suspension, were able to reduce the
sources of bioactives molecules.
severity of potato Pythium leak.
__________________________________________________________________________
RESUME
Aydi-Ben Abdallah R., Hassine M., Jabnoun-Khiareddine H., Haouala R. et DaamiRemadi M. 2014. Activité antifongique des filtrats de culture et des extraits organiques
d’Aspergillus spp. contre Pythium ultimum. Tunisian Journal of Plant Protection 9: 1730.
Les filtrats de culture, les extraits de chloroforme et d'acétate d'éthyle de neuf isolats d’Aspergillus spp.
(A. niger, A. terreus, A. flavus et Aspergillus sp.), isolés du sol et du compost, ont été testés pour leur
activité antifongique contre Pythium ultimum, l'agent causal de la pourriture aqueuse des tubercules de
pomme de terre. Les filtrats de culture ont montré une activité antifongique significative aux différentes
concentrations testées. Une inhibition totale de l'agent pathogène a été induite par le filtrat de culture de
CH8 d’Aspergillus sp., utilisé à 10% (v/v) et ceux de CH12 d’A. niger et MC8 d’A. terreus, appliqués à
20% (v/v). Les extraits de chloroforme et d'acétate d'éthyle des isolats CH12 d’A. niger, CH2 et MC8
d’A. terreus et CH8 d'Aspergillus sp., testés à 5% (v/v), ont totalement inhibé la croissance in vitro de
P. ultimum. Testés en traitement des tubercules, les filtrats de culture et les extraits organiques ont
significativement réduit la sévérité de la pourriture aqueuse comparés aux tubercules témoins inoculés
et non traités. La réduction du diamètre externe de la pourriture et de la pénétration moyenne du
pathogène, enregistrés après 48 h d'incubation à 25°C, induite par les filtrats de culture a varié de 71 à
84% et de 42 à 85%, respectivement. Tous les extraits chloroformiques et d'acétate d'éthyle ont
également limité les deux paramètres de sévérité de la maladie par 78 à 84% et 72 à 80%,
respectivement. Cette étude a révélé la présence des métabolites bioactifs contre P. ultimum dans les
filtrats de culture et les extraits organiques des espèces d'Aspergillus utilisées.
Mots clés: Aspergillus spp, extraits organiques, filtrats de culture, inhibition, pourriture aqueuse,
Pythium ultimum
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