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Aqueous extracts of Cuminum cyminum and Foeniculum vulgare were
investigated as antifungal against Rhizoctonia solani, Fusarium oxysporum and Fusarium
moniliforme. The data showed that all studied plant extracts concentrations have
significant inhibition in the growth of the three tested pathogenic fungi. All concentrations
of the two tested plants extract were found to be inhibitory to fungal growth and the rate
of inhibition increased generally by increasing the concentration, 75% concentration in
tested plants was the most effective concentration. Generally, the results represented that
the extracts of Cuminum cyminum and Foeniculum vulgare had antifungal effect against
the tested pathogenic fungi with different degrees.
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It is known that medicinal plants playing
an important role for treatments of various human
ailments since time immemorial. World Health
Organization reported that, over than 80% of the
world’s population, or 4.3 billion people, are used
traditional medicinal plant to provide them with
primary health care1. Past medicinal plant research
primarily focused on bioactive phytochemicals,
however, many phototherapeutic compounds are
found to be produced by associated microbes or
through symbiotic association2. Medicinal plants
harbor a distinctive microbiome due to their unique
and structurally divergent bioactive secondary
metabolites that are most likely responsible for the
high specificity of the associated microorganisms3.

A number of diseases in human, animals,
insects and plants are caused by pathogenic fungi.
Antifungal compounds are therefore important both

for controlling serious fungal diseases of plants,
and for preserving food and other organic materials
against attack by fungi. Agrios, (2004)4 reported
that pathogenic fungi are the main infectious
agents in plants, causing alterations during
developmental stages including post-harvest. In
addition, fungi produce mycotoxins which have
allergic or toxic disorders among consumers. Harris
et al., (2001)5 performed that the synthetic
fungicides are used for controlling
phytopathogenic fungi, however, the uses of
synthetic fungicides have harmful effects on
environment and the human health. In recent years,
natural plant products as environmentally safe
option have received attention for controlling
phytopathogenic diseases. Therefore, many
considerable researches have been carried out
during the last two decades to search for biocides
that are environmentally safe and easily breakdown.
Mohana and Raveesha, (2008)6 reported that the
extracts of many medicinal plants have
antimicrobial activity under laboratory conditions.

Several studies have been shown that
plant extracts demonstrate antifungal effects as
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reported by several researchers5,3,2,7. The present
work aims to study the antifungal effect of
Cuminum cyminum and Foeniculum vulgare
extracts on some pathogenic fungi isolated from
Al-Hassa area.

MATERIALS   AND  METHODS

Medicinal plants
Two medicinal plants were selected for

this study namely: Cuminum cyminum and
Foeniculum vulgare. The taxonomic characters
and important medicinal uses of these plants are
shown in table (1)8,9,10,11,12,13. They have a variety
of antioxidant and antimicrobial properties.
Cuminum cyminum and Foeniculum vulgare were
selected to search according to their availability
and use in traditional medicine.
Isolation and identification of fungi

Three fungal species were isolated and
selected for this study namely, Rhizoctonia solani,
Fusarium oxysporum and Fusarium moniliforme.
The tested fungal species were isolated from the
soil at Al-Hassa, Saudi Arabia. Samples were
transferred to the laboratory and kept in a
refrigerator (3-5 °C) until fungal examination.

Laboratory processing for fungal isolation was
done by different standard scientific methods. A
modified method of that described by Johnson et
al., (1959)14 was used. The fungal colonies arising
on the plates were examined daily and the fungi
were identified to the genera and species by
microscopic examination. For purification and
identification of the fungal species the isolates
were transferred to sterilized plates. The grown
fungi were mounted on a slide, stained with
lactophenol-cotton blue to detect fungal
structures15, covered with a cover slip, examined
under microscope and identified on the basis of
their colony morphology and spore
characteristics16,17. Identification of isolated fungi
was carried out using the taxonomic keys of Booth
11 (1971)18, Domsch et al., (1980)19, Moubasher
(1993)20 and Pitt and Hocking (1997)21.
Preparation of seed extract from some medicinal
plants

The aqueous extracts of Cuminum
cyminum and Foeniculum vulgare were prepared
by soaking 50 g of finely ground plant seeds in 150
ml of distilled water for 24 hours. The mixtures were
strained through cheesecloth. Different
concentrations of extract were prepared such as:

Plate. 1. The activity of Cuminum cyminum extracts
on the mycelia growth of Rhizoctonia solani
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Plate. 2. The activity of Cuminum cyminum extracts
on the mycelia growth of Fusarium oxysporum
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Plate. 3. The activity of Cuminum cyminum extracts
on the mycelia growth of Fusarium moniliforme

Plate. 4. The activity of Foeniculum vulgare extracts
on the mycelia growth of Rhizoctonia solani

%  % 

50%  75% 

Cont. 

%  % 

50%  75% 

Plate. 5. The activity of Foeniculum vulgare extracts
on the mycelia growth of Fusarium oxysporum

Plate. 6. The activity of Foeniculum vulgare extracts
on the mycelia growth of Fusarium moniliforme
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10, 20, 25, 50 and 75%. The media (PDA) were
autoclaved at 121°C for 15 minutes and then poured
into 9 cm diameter petri dishes. After solidification,
three plates of each seed extract agar medium were
inoculated by placing 3.0 mm diameter discs.
Samples were incubated for 4 days at 30° C. The
seed extract free samples were used as controls.
Percentage inhibition of mycelia growth by plant
extracts were calculated according to the following
equation:

(Diameterofcontrol)– (diameteroftest) 
Inhibition ofmyceliagrowth(%) =------------------------------------------------

(Diameter ofcontrol)X100 

RESULTS   AND  DISCUSSION

Antifungal compounds from plants origin
are most suitable being less toxic and more
environmentally compatible by nature. From past
many years number of plants have been extracted
and screened for their antifungal activities and
valuable results have been achieved 22,23,24. In
this respect, the present study was aimed to
evaluate the antifungal activity of Cuminum
cyminum and Foeniculum vulgare 11 extracts,
against some plant pathogenic fungi isolated from
Al-Hassa area (Rhizoctonia solani, Fusarium
oxysporum and Fusarium moniliforme).

Table.1. Taxonomic characters and important medicinal uses of the plants selected for this investigation

Common Scientific Medicinal importance
name Name

Cumin Cuminum Cuminum cyminum (Cumin) is aromatic plants within the Apiaceae family that
cyminum is used in foods, fragrances, and medical preparations  (liqueurs,

mouthwashes, toothpastes, soaps, and perfumes). They are used as
antispasmodic, carminative, and appetite stimulating agents (Iacobellis et al.,
2005)8. Cumin seeds have been found to possess significant biological
activities, such as antibacterial (Morton, 1976)9, antifungal, anti- carcinogenic
(Gagandeep et al., 2003)10, anti-diabetic, anti-thrombotic (Dhandapani et al.,
2002)11,  and antioxidant properties (Ferrie et al., 2011)12.

Fennel Foeniculum Foeniculum vulgare (Fennel). is a biennial medicinal and aromatic plant
vulgare belonging to the family Apiaceae (Umbelliferaceae). It is a hardy, perennial–

umbelliferous herb with yellow flowers and feathery leaves. It grows to a
height of up to 2.5 m with hollow stems. Fennel is highly aromatic with a
characteristic aniseed flavour. Ethnobotanical data currently available on
wild useful plants. Roots, young shoots, leaves, flowering stems, mature
inflorescences and fully ripened and dried seeds are commonly used for
homemade remedies, being useful in the treatment of several complaints,
specifically those of the digestive system. Fennel is also highly recommended
for diabetes, bronchitis and chronic coughs, for the treatment of kidney
stones, and is considered to have diuretic, stomachic and galactogogue
properties (Lillian et al., 2010)

Table.2. Effect of different plant extracts on the linear growth (cm) of
Rhizoctonia solani, Fusarium oxysporum and Fusarium moniliforme

Plant Fungalspecies             Extractconc. (%)

Cont. 10 20 25 50 75

Cuminum Rhizoctonia solani 9 7.35 5.56 5.76 3.53 0
cyminum Fusarium oxysporum 3.2 2.26 1.63 1.23 0.7 0

Fusarium moniliforme 4 2.06 1.86 1.4 0.33 0
Foeniculum Rhizoctonia solani 9 9 8.96 8.26 5.93 4.56
vulgare Fusarium oxysporum 5.2 3.7 3.7 4.3 4.1 3.1

Fusarium moniliforme 4 4 4 4 4 2.9
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Table (2), Figure (1) and Plates (1-6)
summarizes the antifungal activities of the
Cuminum cyminum and Foeniculum vulgare
against the three testes pathogenic fungi
(Rhizoctonia solani, Fusarium moniliforme and
Fusarium oxysporum) at different concentrations.
The data clearly revealed that Cuminum cyminum
extracts cause growth inhibition on the three tested

fungi, however the inhibition rate of growth of
tested fungi was found to be varied with different
concentrations. On the other hand, the results also
shows that Foeniculum vulgare extracts has
inhibited effects on Rhizoctonia solani and
Fusarium oxysporum growth, whereas Fusarium
moniliforme didn’t show any significant difference
between vary concentrations except the

Fig. 1. Antifungal activities of Cuminum cyminum and Foeniculum vulgare extracts against Rhizoctonia solani,
Fusarium oxysporum and Fusarium moniliforme (Inhibition percent)

Cuminum cyminum Foeniculum vulgare
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concentration of 75% (Table 2). The data of Figures
(1) performed the effect of different extracts of
Cuminum cyminum and Foeniculum vulgare on
the growth (inhibition percent) of the three selected
fungi. The data show that all investigated
concentrations of the two tested plants extracts
were found to have inhibitory effect on fungal
growth; however the rate of inhibition increased
generally by increasing the concentration. The
data also show that the most effective
concentration of tested plants extract was 75%.
Generally, the obtained data indicated that the
extracts of Cuminum cyminum and Foeniculum
vulgare had different degrees of antifungal activity
against the three tested pathogenic fungi (Table 2
and Figure 1).

Results indicated the presence of
antifungal compounds in different plant extracts,
which was in agreement with the results reported
by authors who tested the plant extracts on
different plant pathogens using paper disc
method25,26. The broad spectra of the inhibitory
effect of C. stenocephala indicated that the extract
of this species is potent antifungal plants with
possible potential for controlling plants fungal
diseases. Therefore, more researches would be of
value on the activity of this plant against the other
plant pathogenic fungi. The species in 11 the
genus of Cousinia widely grow in Iran,
Afghanistan, Pakistan, Himalaya and Central
Asia27. Cousinia is the third largest group in
Asteraceae and 220 out of 385 species of this genus
recorded in Flora Iranica specifically grow in Iran
28. Besides, the number of species is continuously
growing every year. The antibacterial activity of
different species of Cousinia was documented
earlier. Shahverdi et al., (2007)29 found that
ethanolic extract of Cousinia phyllocephala is the
strongest extract among seven tested Iranian
species of Cousinia against Gram positive and
negative bacteria. Recently, Bahraminejad et al.,
(2013)26 reported that the flora in the west of Iran
can be regarded as a rich source of plants with
antifungal activity.

CONCLUSION

Nowadays, application of chemical
compounds is the most common method used in
controlling plant disease. However, the natural

active compounds found in plants appear to be
safer and acceptable than synthetic chemical
compounds. Considerably the alternative control
methods are needed. The objective of this study
was to investigate the antifungal effect of
Cuminum cyminum and Foeniculum vulgare
extracts on some pathogenic fungi isolated from
Al-Hassa area. The obtained data indicated that
the extracts of C had different degrees of antifungal
activity against Rhizoctonia solani, Fusarium
moniliforme and Fusarium oxysporum. The extract
of Cuminum cyminum and Foeniculum vulgare
could be used as antifungal agent against fungal
diseases.
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