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Abstract. Osman AOA, Mohamed IS. 2017. Antifungal evaluation of leaf extracts and fungicide against Fusarium oxysporum f.sp.
lycopersici causal agent wilt of tomato. Bioteknologi 14: 1-8. Fusarium-wilt can attack tomato plants, and it is considered a crop
threatening disease of the worldwide. Research was conducted to study the anti-fungal activity of various aqueous leaf extracts, i.e.,
peppermint, sweet basil plants and river red gum, beside fungicide Revus Top® on the growth of the fungi Fusarium oxysporum f.sp.
lycopersici, a causal agent of wilt in tomato. In addition to an untreated-control, the experiment took three levels concentration for each
aqueous plant extracts, i.e., 25, 50 and 100% and fungicide and applied to tomato plants. Their inhibitory effects were investigated in
terms of retarding the fungal growth percentage. The results revealed that despite the inhibitory effect of fungicide against the fungal
growth was more dominant, which range from 83.2% to 100% (no growth was recorded), all levels of concentration of aqueous leaf
extracts of the three test plants significantly inhibited the growth of Fusarium test compared to the control treatment. Over the course of
the experiment, aqueous extracts of river red gum exposed relatively high inhibition zone (44.1, 53.1 and 53.1%) followed by sweet
basil (36.8, 51.5, and 54.4%) and peppermint aqueous extract as well (35.5, 39.6 and 39.6%), respectively. There is a common
preference that the highest concentration of the plant extracts (peppermint, sweet basil, and river red gum 100%) and fungicide (100%)
gave the significantly highest inhibition zones percent (41.9%, 48.5%, 39.3%, and 99.3%) respectively compared to the untreated
control. The results showed that the increase of the dosage of aqueous leaf extracts would consistently increase their antifungal activity.
Apparently, the test fungus differs in its response to the different concentrations; but overall, growth inhibition increased with the
concentration. The study results may be considered promising and serve to encourage others to carry out a phytochemicals analysis of

different parts of river red gum plant using different solvents so to determine the bioactive ingredient in each of these parts.
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INTRODUCTION

Tomato (Lycopersicon esculentum Mill.), a member of
the family Solanaceae, is an important crop plant in
providing human nutrition. The plant is considered to have
originated in South America, and it distributed to Europe in
the 16th century, before being distributed around the globe
(Rick 1977). Solanaceae members are important cultivated-
crop plants that contain essential amino acid, vitamins, and
minerals (Sainju et al. 2003). Tomatoes are rich in vitamin
C content (Kanyomeka and Shivute 2005) and antioxidant
substances, such as lycopene. The tomato is also believed
to be an important fruit for preventing and combating
cancers (Agarwal and Rao 2000). With a pleasant flavor,
high nutrition value, easy to cultivate, and the ability to
fruit in a range of environments, the tomato is
understandably a popular vegetable plant in many
countries. The estimated global annual production of
tomato is 95 million Mt (FAO 2002).

Tomato cultivation takes place in Sudan, with tomato
farms occupying an area greater than 36540 hectares. With
good irrigation, the area has supplied tons of tomato per
hectare per year and provides significant benefits for local
consumption and export purposes (AOAD 2007; Dawelbeit
et al. 2010).

The promising value of tomato can be hampered by the
fact that the crop is threatened by several diseases. This can
be a negative impact on the growth and the total production
worldwide. Among these, the wilt caused by pathogenic
fungi, Fusarium, remains a challenging task in terms of
best management to overcome the disease (Rick 1976;
Agrios 2000; Srinon et al. 2006). Fusarium oxysporum f.sp.
lycopersici (Sacc.) W. is a fungus that specifically infects
the tomato plant and has caused a significant loss of the
global production yield (Rick 1979; Cal et al. 2004; Srinon
et al. 2006).

In Sudan, among the diseases known limiting the
production of tomato, the wilt caused by Fusarium
oxysporum f.sp. lycopersici is the most affecting one
(Bhatia et al. 2004). Previous reports indicated that the
disease is more severe for tomato planted in the traditional
production areas characterized by the planting system on
which the plant is grown on stored soil moisture after the
flood waters of the Nile River subside.

Fusarium wilt of tomato has been managed primarily
using resistant varieties (Jalali and Chand 1992), but a
breakdown in resistance of these varieties due to the
evolution of virulent races of the pathogen have
undermined their importance in recent years (Haware and
Nene 1982; Jiménez-Diaz et al. 1993). In fact, numerous
strategies have been proposed to control this fungal
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pathogen (Biondi et al. 2004; Ahmed 2011). Methods like
solarization, disinfection, seed treatment with synthetic
fungicides, crop rotation and mixed cropping were also in
use (Sullivan 2004). However, management of seed-borne
and soil-borne diseases such as wilt, caused by Fusarium
species has remained problematic (Haware and Kannaiyan
1992; Rao and Balachadran 2002).

Recently, many efforts by recognizing antimicrobial
compounds in higher plants, gave promising strategies in
combating plant pathogenic diseases. Biodegradability and
selective in the toxicity of such compounds are considered
valuable properties for controlling some plant diseases
(Schmutterer 2002).

This study was undertaken to focus on the investigation
of the potentiality of higher plant extracts and synthetic
fungicides for management of Fusarium wilt of tomato
caused by Fusarium oxysporum f.sp. lycopersici. This was
done under laboratory conditions, to formulate a promising
disease management approach with the following
objectives: (i) To explore the antifungal potential of some
higher plants aqueous crude extract against F. oxysporum
f.sp. lycopersici. (ii) To evaluate the effect of systemic
fungicide on fungal growth. (iii) To develop promising
disease control components against Fusarium wilt of
tomato.

MATERIALS AND METHODS

Experimental site

This study was conducted under laboratory conditions
at Plant Pathology Department, College of Agricultural
Studies “Shambat”, Sudan University of Science and
Technology (SUST) within the period January to March
2015. The study focused on evaluating the antifungal
activity of sweet basil, peppermint, and River red gum
(Table 1) leaves aqueous extracts and efficacy of fungicide,
Rewus Top®, against Fusarium oxysporum f.sp. lycopersici.

Fungal inoculum

Random samples were collected from roots and stems
of infected tomatoes plants (Lycopersicon esculentum
Mill.) in fields at Wad RamLi area. Secured samples were
put in paper bags and brought to the laboratory, where they
were kept in the refrigerator for further investigations.

Isolation of the pathogen from tomato

Isolation was done from diseased roots and stem of
infected tomato plants showing typical symptoms of
Fusarium wilts. They were then cut into pieces of 0.5 to 1
cm and washed under tap water for about 5 minutes to
remove soil particles. The washed pieces were dipped in
70% ethyl alcohol (5% concentration) for 2 minutes and
rinsed three times in sterilized distilled water and dried on
sterilized filter paper. The sterilized sections were then
plated at the rate of 6 sections per plate on potato dextrose
agar (PDA) medium.

Table 1. List of plant species tested for antifungalactivity.

Name of plant Family

Sweet basil (Ocimum basilicum L.) Lamiaceae
Peppermint (Mentha piperita L.) Lamiaceae
River red gum (Eucalyptus camaldulensis Dehnh.) Myrtaceae

Identification of pathogen

The Petri dishes were incubated at 25°C. After
incubation for 7 days, growing fungus was sub-cultured on
PDA medium for further purification of the fungus.
Furthermore, compound microscopic examinations were
carried out for Mycelia and conidia structure based on the
method of (Booth key 1971) to confirm that the fungus was
Fusarium oxysporum f.sp. lycopersici. Standard books and
research papers were also consulted during the examination
of this fungus (Aneja 2004; Rifai 1969; Barnet and Hunter
1999). The purified isolates were maintained on PDA
medium for further studies.

Preparations
Preparation of Fusarium oxysporium inoculum

Using a cork-borer (1 cm), agar plugs were taken from
the actively growing region of the mycelial growth for sub-
culturing in other sterilized Petri dishes containing PDA
medium. These were then left for seven days under
fluorescent light at the room temperature. From these plates
pure cultures of Fusarium oxysporum f.sp. lycopersici
isolates were used for the experiment (Rampersad 2005).

Aqueous extract preparation

Sweet basil and River red gum leaves were collected
from the Shambat area, whereas peppermint was obtained
from the Omdurman Market. All samples were brought to
the laboratory where they were shade dried. The samples
were freed from foreign materials like stones, sand, and
dust, before being kept in the laboratory for further
investigation. The leaves were then milled into fine powder
after previously washed with water and dried. The
powdered samples were then weighted separately (25, 50
and 100 g) and placed in 75, 50 and 100 mL of sterilized
distilled water respectively and placed on a shaker for 24
hrs. The extracts were then filtered overnight to obtain the
concentrations 100%, 50%, and 25%.

Preparation of Revus Top® fungicides

The chemical tested was Revus Top® fungicide. Two
mL was dissolved in 100 mL of sterilized distilled water
and the final concentration of 25, 50 and 100 ppm was
obtained by serial dilution test.

Inhibition of Fusarium growth

Inhibition zone technique was used in this study (Rao
and Srivastava 1994). The PDA medium was amended
with the required concentration from sweet basil, River red
gum, peppermint, and fungicide Revus Top® before being
solidified in a conical flask of 250 mL containing 100 mL
of PDA medium, agitated, and poured 25 mL into a
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sterilized Petri dish. Three plates were assigned for each
concentration and left to solidify. The other three plates
with PDA medium were left to serve as a control.

Each solidified medium was then inoculated centrally
by a fungal growth disc cut by a sterile cork-borer (5 mm)
from an edge of an actively growing culture of the fungus
Fusarium oxysporum f.sp. lycopersici grown on PDA as
described above. The inoculated Petri dishes were then
incubated at room temperature, with the radial growth
being measured every two days. All treatments were done
in triplicates and were arranged in a Complete Randomized
Design.

Calculation

The diameter of fungal radial growth was measured for
every 48 hours by taking the average of two crossed
dimensions for each disc in the Petri dish. The radial
growth was then calculated as a percentage from the
diameter (9.0 cm) of the glass Petri dish. The effect of each
extract concentration on linear fungal growth was
calculated as a percentage of inhibition in diameter of
fungal growth:

% inhibition =  dc-dt x 100
dc
Where:
dc = Average increase in mycelial growth in control
dt = Average increase in mycelial growth in treatment

Statistical analyses

The obtained data were statistically analyzed according
to the analysis of variance (ANOVA);-Duncan's Multiple
Range Test was used for mean separation using SAS
software for Windows Version 9.

RESULTS AND DISCUSSION

This study was conducted under laboratory conditions
at Plant Protection Department, College of Agricultural
Studies “Shambat”, Sudan University of Science and
Technology within the period January to March 2015. The
study aimed to evaluate the antifungal activity of sweet
basil, peppermint and River red gum leaves aqueous
extracts and efficacy of fungicide, Rewus Top®, against
Fusarium oxysporum f.sp. lycopersici.

Effect of different concentrations two days after
inoculation

The results (Table 2) showed that the leaves aqueous
extracts of all plants tested, and fungicide exhibited an
inhibitory effect on the fungal growth after 2 days from
inoculation. The percentage inhibition ranged from 5.9% at
25% concentration of River Red Gum, to 100% inhibition
achieved by 50 and 100% concentrations of fungicide.
Furthermore, the percentages of fungal growth inhibition
was significantly high compared to the control.

Among plant extracts, sweet basil aqueous extract at all
concentrations (25, 50, and 100%) gave the highest
inhibition of mycelial growth (31.9, 39.9 and 51.7%). This

was followed by River red gum which gave reduction in
linear growth of the fungus as (5.9, 41.3 and 43.5%) at the
three concentrations (25, 50, and 100% respectively). The
lowest reduction (15.5, 24.6 and 27.4%) was obtained by
peppermint at the three concentrations (Table 2).
Moreover, the fungicide especially at 50 and 100%
concentration demonstrated 100% inhibition. However, the
suppressing effect of fungicide was more pronounced
(83.2, 100 and 100%) at all concentrations tested than other
treatments.

Effect of different concentrations four days after
inoculation

In day four after inoculation all plant extract
concentrations, as well as that of the fungicide, were
invariably exhibiting suppressing effects against the fungal
growth. However, all concentrations of the fungicide (25,
50, and 100%) demonstrated the significantly highest
inhibition zones percent (86.1, 925 and 99.3%
respectively). This was followed by sweet basil which
gave 22.7, 42.8 and 485 and the lowest inhibition zone
percent was given by Eucalyptus at 25 and 50%
concentrations (22.4 and 39.3) . Moreover the inhibitory
effect from all concentrations tested was significantly
different from the control (Table 3).

Effect of leaves aqueous extracts six days after
inoculation

After six days from inoculation, the results (Table 4)
showed that extracts of all the plants tested as well as the
fungicide proved to be effective in suppressing the fungal
growth. In fact, all tested concentrations of peppermint,
sweet basil, River red gum and fungicide continued
inducing significant inhibition zone percentages against test
fungus compared to control (Table 4). Meanwhile, the
River red gum aqueous extract at all concentrations tested
(25, 50, and 100%) gave relatively more inhibitory effect
(44.1, 53.1 and 53.1%) than sweet basil (36.8, 51.5 and
54.4%) and peppermint aqueous extract as well (35.5, 39.6
and 39.6%). Obviously, the test organism differs in its
response to the different concentrations but on the whole,
growth inhibition increased with increasing concentration.
This inhibitory effect from all concentrations was
significantly different from control.

Effect of leaves aqueous extracts eight days after
inoculation

After eight days from inoculation, the results (Table 5)
showed that extracts of all the plants tested as well as the
fungicide maintained their suppressing effect on the fungal
growth. This suppressing effect of all tested concentrations
of peppermint, sweet basil, River red gum and fungicide
was significantly higher than the control (Table 5).
However, among all treatments, the inhibitory effect of the
fungicide at all concentrations was more pronouncing than
others. Moreover, the assessment of the fungicide effect on
fungal growth after eight days from inoculation showed a
concentration dependant differential inhibition (Table 5)
where the percentage inhibition increased with increasing
concentration.
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Discussion

Tomato (Lycopersicon esculentum Mill.) is considered
an important and popular plant in many countries. The
global production of tomatoes doubled three times in the
last 4 decades (FAO 2006). This is because of its
acceptable flavor, nutritive value and ability to fruit in a
wide range of environments and the relative ease with
which it can be cultivated (Suarez et al. 2007). Many
diseases affect tomatoes during the growing season, both in
the greenhouse and field. Among these are Fusarium
wilt disease, caused by pathogenic formae speciales of the
soil-inhabiting fungus; Fusarium oxysporum f.sp lycopersici.
In fact, wilt of tomato is one of the most economically

important diseases world-wide (Rick 1979; Cal et al. 2004;
Srinon et al. 2006).This pathogenic fungus remains to be a
challenging task in terms of management (Rick 1976;
Agrios 2005; Srinon et al. 2006).

In Sudan, tomato is becoming increasingly important
for local consumption and for export. It is cultivated
throughout the year under irrigation in an area that exceeds
36540 hectares, with an average yield of tons per hectare
(AOAD 2007; Dawelbeit et al. 2010). Likewise, in Sudan,
several diseases are known to limit production of tomato,
of which Fusarium wilt caused by (Fusarium oxysporum
f.sp. lycopersici) is one of the most important (Bhatia et al.
2004).

Table 2. Effect of different concentrations of plants leaf aqueous extracts and fungicide on the linear growth of Fusarium oxysporum

f.sp. lycopersici in vitro two days after inoculation.

Products Inhibition zone (%)
Plant extract Concentrations R1 R2 R3 Mean

Peppermint 25% 28.5(5.4) 10.3 (3.3) 7.6 (2.8) 15.5 (3.8)ef
50% 14.2 (3.8) 17.2 (4.2) 42.3(6.5) 24.6 (4.8)de
100% 46 (6.8) 24.1(5) 11.5(3.5) 27.4 (5.1)de

Sweet basil 25% 28.5(5.4) 17.2(4.2) 50 (7.1) 31.9 (5.6)de
50% 57.1(7.6) 24.1(5) 38.4(6.2) 39.9 (6.3)cd
100% 39.2(7.6) 62 (7.9) 53.8 (7.4) 51.7 (7.6)bc

River red gum 25% 0(0.07) 13.7 (3.8) 38(2.1) 5.9 (2.2)fg
50% 39.2(6.3) 34.4(5.9) 50 (7.1) 41.3 (6.4)cd
100% 42.8 (6.6) 41.3 (6.5) 46.1 (6.8) 43.5 (6.7)cd

Fungicide 25% 92.8(9.7) 75.8 (8.7) 80.7 (9) 83.2 (9.1)ab
50% 100 (10) 100 (10) 100 (10) 100 (10.0)a
100% 100 (10) 100 (10) 100 (10) 100 (10.0)a

Control 0(0.7) 0(0.7) 0(0.7) 0.0 (0.7)g

C.V. (%) 17.03

SE+ 0.46

LSD 1.725

Note: Means followed by the same letter are not significant different according to Duncan’s multiple range (P< 0.05). Data in
parentheses transformed using square root transformation (V¥ + O-5) before analysis.

Table 3. Effect of leaf aqueous extracts of sweet basil, peppermint, river red gum and fungicide Revus Top® on the linear growth of
Fusarium oxysporum f.sp. lycopersici in vitro four days after inoculation.

Treatment Inhibition zone (%)
Plant extract Concentration R1 R2 R3 Mean

Peppermint 25% 38.3(6.2) 24.4 (5) 61.5(7.9) 41.5 (6.4)bc
50% 45 (6.7) 42.8 (6.6) 36.5(6.1) 41.5 (6.5)bc
100% 53.3(7.3) 20.4 (4.6) 51.9(7.2) 41.9 (6.4)bc

Sweet basil 25% 33.3(5.3) 2(1.6) 32.6 (5.8) 22.7(4.2)c
50% 53.3(7.3) 32.6 (5.8) 42.3 (6.5) 42.8 (6.5)bc
100% 55 (7.4) 34.6 (5.9) 55.7 (7.5) 48.5 (6.9)b

River red gum 25% 38.3(6.2) 2(1.6) 26.9(5.2) 22.4(4.3)c
50% 40 (6.4) 20.4 (4.6) 50 (7.1) 36.8 (6)bc
100% 56.6 (7.6) 28.5(5.4) 32.6 (5.8) 39.3 (6.2)bc

Fungicide 25% 90 (9.5) 83.6 (9.2) 84.6 (9.2) 86.1(a
50% 93.3(9.7) 91.8(9.6) 92.3(9.6) 92.5a
100% 100 (10) 97.9(9.9) 100 (10) 99.3a

Control 0(0.7) 0(0.7) 0(0.7) 0(0.7)d

C.V. (%) 19.71

SE+ 0.42

LSD 2.120

Note: Means followed by the same letter are not significant different according to Duncan’s multiple range (P< 0.05). Data in
parentheses transformed using square root transformation (VX + 0-5) before analysis.
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Table 4. Effect of leaf aqueous extracts of sweet basil, peppermint, River red gum and fungicide Revus Top on the linear growth of
Fusarium oxysporum f.sp. lycopersici in vitro six days after inoculation.

Treatments Inhibition zone (%)
Plant extract Concentrations R1 R2 R3 Mean

25% 40.3 (6.4) 16.6 (4.1) 49.5(7.1) 35.5(5.8)d

Peppermint 50% 53.8 (7.4) 34.3(5.9) 30.6 (5.6) 39.6 (6.3) bed
100% 25.9(5.1) 35.2 (6) 58.4 (7.7) 39.9 (6.2) bed
25% 41.3(6.5) 35.2 (6) 33.6 (5.8) 36.8 (6.1) cd

Sweet basil 50% 51.9(7.2) 48 (7) 54.4 (7.4) 51.5(7.2) bc
100% 55.7 (7.5) 54.9 (7.4) 53.4(7.3) 54.7(7.4) b
25% 49 (7) 43.1(6.6) 40.5 (6.4) 44.3 (6.6) bed

River red gum 50% 55.7 (7.5) 50.9(7.2) 52.4(7.3) 53.1(7.3) bc
100% 55.7 (7.5) 51.9(7.2) 51.4(7.2) 53.1(7.3) bc
25% 94.2 (9.7) 92.1(9.6) 92 (9.6) 92.8(9.6) a

Fungicide 50% 92.3(9.6) 96 (9.8) 92 (9.6) 93.5(9.6) a
100% 99 (10) 100 (10) 100 (10) 99.7 (10) a

Control 0(0.7) 0(0.7) 0(0.7) 0(0.7)e

C.V. (%) 13.04

SE+ 0.40

LSD 1.090

Note: Means followed by the same letter are not significantly different according to Duncan’s multiple range (P< 0.05). Data in
parentheses transformed using square root transformation (VX + 0-5) before analysis

Table 5. Effect of different concentrations of plant leaf aqueous extracts and fungicide on the linear growth of Fusarium oxysporum f.sp.
lycopersici in vitro eight days after inoculation.

Treatments Inhibition zone (%)
Plant extract Concentrations R1 R2 R3 Mean

Peppermint 25% 38.2(6.2) 19.4 (4.5) 53.3(7.3) 37.0(6) c
50% 21.9(4.7) 38.8 (6.3) 51.8(7.2) 37.5(6) c
100% 58.5(7.7) 49.2(7.1) 40.7 (6.4) 49.5(7) bc

Sweet basil 25% 39.8 (6.4) 40.2 (6.4) 41.4 (6.5) 40.5(6.4) c
50% 49.5(7.1) 46.2 (6.8) 46.6 (6.9) 47.5(6.9) bc
100% 54.4 (7.4) 58.2 (7.7) 57 (7.6) 56.6 (7.5) b

River red gum 25% 38.2(6.2) 41 (6.4) 40.7 (6.4) 40.0(6.2) ¢
50% 36.5(6.1) 42.5 (6.6) 41.4 (6.5) 40.2(6.4) c
100% 43 (6.6) 41 (6.4) 45.1(6.8) 43.1(6.6) bc

Fungicide 25% 95.1(9.8) 94 (9.7) 94 (9.7) 94.4(9.7)a
50% 93.4(9.7) 97 (9.9) 94 (9.7) 94.9(9.7)a
100% 99.1 (10) 100 (10) 100 (10) 99.7 (10) a

Control 0(0.7) 0(0.7) 0(0.7) 0(0.7)d

C.V. (%) 8.25

SE+ 0.38

LSD 0.9553

Note: Means followed by the same letter are not significant different according to Duncan’s multiple range (P< 0.05). Data in
parentheses transformed using square root transformation (VX + 9-9) before analysis

Several research findings have presented strategies to
control this fungal pathogen (Haware and Nene 1982;
Jiménez-Diaz et al. 1993; Biondi et al. 2004; Ahmed 2011).
However, management of seed-borne and soil-borne
diseases such as tomato wilt caused by Fusarium
oxysporum f.sp. lycopersici has always been problematic
(Rao and Balachadran 2002). Generally, the use of
synthetic fungicides considerably reduced wilt incidence in
tomato, but their use is costly as well as environmentally
undesirable (Song and Goodman 2001). Moreover, the use
of resistant varieties is faced with the breakdown of
resistance due to high pathogenic variability in the
pathogen population (Kutama et al. 2011; 2013). In this

context, the search for an eco-friendly way of managing
Fusarium wilt in tomato which offers an alternative to
fungicides is highly demanding.

Fortunately, progress achieved in recognizing
antimicrobial compounds in plants gave more promises in
combating plant pathogenic diseases. Such compounds,
being biodegradable and selective in their toxicity, are
considered valuable for controlling some plant diseases
(Schmutterer 2002). In fact, plants with biologically active
secondary metabolites are extremely abundant, where over
80% of all known Alkaloids, Terpenoid, Phenols and other
secondary metabolite were produced from them (Siddig
1993; Newman et al. 2000).
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Figure 1. Effect of leaf aqueous extracts of peppermint on growth
of Fusarium oxysporum f.sp. lycopersici in vitro.

Figure 3. Effect of leaf aqueous extracts river red gum on the
growth of Fusarium oxysporum f.sp. lycopersici in vitro.

Figure 2. Effect of leaf aqueous extracts of sweet basil on the
growth of Fusarium oxysporum f.sp. lycopersici in vitro.

The results (Tables 2-5) revealed that the sweet basil,
peppermint, and River red gum leaves aqueous extracts and
fungicide, Revus Top® solution consistently and
throughout the course of the experiments exhibited an
inhibitory effect on the mycelial radial growth of the
fungus with significantly higher inhibition reduction
growth percent compared to control. Similar studies which
explored the effect of extracts of many higher plants and
their essential oils have been reported to exhibit
antibacterial, antifungal, and insecticidal properties under

Figure 4. Effect of leaf aqueous extracts fungicide (Revus Top®)
on the growth of Fusarium oxysporum f.sp. lycopersici in vitro.

laboratory trials (Agrafotis 2002; Ergene et. al. 2006; Kiran
and Raveesha 2006; Okigho and Ogbonnaya 2006; Shariff
et. al. 2006). In fact, this finding agrees with Muntasir
(2014) who tested the bioactivity of sweet basil extract
against fungi and demonstrated its suppressing effect on the
fungal growth in vitro. Bansal and Rajesh (2000) also
reported the antifungal effect of River red gum.

As demonstrated by various research, there is
considerable interest in the use of peppermint for
controlling various fungal diseases in plants (Kalemba
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2003; Sokovi¢ et al. 2009). Similar results were found in
Moghtader (2013), who tested the effect of essential oil of
its Mentha piperita L. and its comparison with synthetic
menthol on Aspergillus niger. These well-known
Bicarbonates are widely used in the food industry and were
found to suppress several fungal diseases of cucumber
plants.

The data presented in this study showed that the use of
sweet basil in vitro expressed an inhibitory effect against
the mycelial growth of Fusarium oxysporium, and the
percentage zone of inhibition was significantly higher than
the control. The obtained results were in line with that of
Katooli et al. (2012) who tested the antifungal activity of
River red gum (Eucalyptus camaldulensis) essential oil
evaluated on suppressed the mycelial growth of postharvest
pathogenic fungi, Penicillium digitatum, Aspergillus flavus,
Colletotrichum gloeosporioides and soilborne pathogenic
fungi, Pythium ultimum, Rhizoctonia solani, and Bipolaris
sorokiniana pathogenic fungi.

Generally, uses of synthetic fungicides considerably
reduces the impact of this disease. In this study, the
fungicide Revus Top® consistently inhibited the radial
mycelial growth of Nattrassia mangiferae and its
suppressing effect was pronounced at all concentrations
tested throughout the time of the investigation. These
results confirm that which were reported by Themis et al.
(2005), who indicated the effectiveness of fungicides
against other fungi that infect limb dieback of figs in
California.

The leavf aqueous extracts of all plants tested exhibited
an inhibitory effect on fungal growth. Thus, the two
components plus fungicide (Revus Top®) could be applied
as part of an integrated approach to control Fusarium wilt
in tomato.

The sweet basil plant leaf aqueous extract exhibited a
more inhibitory effect than that of the river red gum and
peppermint. This finding is the first one of its kind in
Sudan in the in vitro of Fusarium wilt control in tomato,
which suggests more investigation is needed.

The screened concentrations of river red gum, sweet
basil and peppermint leaves aqueous extracts differ in their
reactions to test fungus. Likewise, the test organism
responded differently to the different concentrations of
extracts. This variability in response which expressed by
test organism may be used to adjust an optimum dose for
controlling Fusarium wilt in tomato.
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