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INTRODUCTION

Cistaceae family members occur mostly in temperate and subtropical regions 
such as European-African and Mediterranean ecosystems1. Cistus species natu-
rally grown in Turkey are represented by five species and known as ‘’tüylü laden, 
pamuklu, pamukluk” 2-4. The natural habitat for Cistus species is the Mediter-
ranean area in Turkey. As a result of various ethnobotanical studies, it is stated 
that Cistus creticus L. is used for hemostatic and wound healing purposes in 
different localities in Turkey 4-6. Also, in previous studies shown that C. creticus 
various extracts have in vitro antibacterial, antifungal, anti-Borrelia, cytotoxic, 
anti-inflammatory, antiviral, antithrombotic, antiatherogenic, antidiabetic, cy-
totoxic, antioxidant and antiulcer activities 7-19. Also, the study which is done 
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by Karim and co-workers shows that Cistus species may be effective against 
another important plant pathogenic fungus Geotrichum citri-aurantii 20-21.

Plant diseases are very important factors in agricultural production and phy-
topathogenic fungi of different genera, infect countless crops. Particularly, 
some Fusarium species and Botrytis cinerea lead to very important plant dis-
eases that cause economical losses in agriculture 22. Fusarium and Botrytis 
species are especially pathogenic microorganisms against vegetables and fruits 
cultivated as food 23-24. Therefore, especially the antifungal agents investigated 
in this study aim to provide a solution to an important economic problem en-
countered in the production of vegetables and fruits. In recent years, the effi-
ciency of fungicides traditionally used to control plant diseases has dramatically 
diminished. At the same time, improper use of conventional fungicides such as 
dicarboximides and benzimidazoles have caused an increase in drug resistance 
against fungal strains 25. To overcome this, the discovery of new natural anti-
fungal agents which can replace the current therapeutic strategies is therefore 
very important.

The antifungal activity of C. creticus methanol extract on various fungi species 
is investigated in this present study. The aim is to discuss whether it can be used 
to solve agricultural problems by considering the demand for herbal medicine.

METHODOLOGY

Collection of Plant Material and Extraction

C. creticus aerial parts were collected in May 2018 at the time of flowering from 
Çavuşbaşı Village/ Beykoz in Istanbul. Plant was identified by Prof. Yavuz Bülent 
Köse and voucher specimen has been deposited at Herbarium of Anadolu Uni-
versity, Eskişehir, Turkey. (Voucher specimen no. ESSE: 15549). Air-dried plant 
samples were stored under appropriate conditions and powdered before use.

Extraction prepared from the plant material by maceration with methanol. The 
plant extract filtered from the filter paper after consumption was concentrated 
through rotavapor. The concentrated extract was kept closed in +2 / + 8 ° C 
conditions until it was used. 

Antifungal Activity

Poison PDA technique was used for antifungal activity studies 26. Antifungal 
evaluation of plant extracts was carried out on in vitro mycelial growth of plant 
pathogenic fungi Fusarium moniliforme NRRL 2374, Fusarium culmorum 
NRRL 3288, Alternaria alternata ATCC 6663, and Botrytis cinerea AHU 9424. 
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50 mL of PDA was dissolved in 100 mL water in a flask. The flask was steri-
lized for 20 minutes and kept under the sterilized hood to cool to 60 ° C. Then, 
extracts were added to this flask and shaken gently to prepare PDA containing 
the extract. Ketaconazole was used for positive control and DMSO was used for 
negative control. A 4-millimeter PDA cake from culture medium was placed 
in the center of each Petri dish for each experiment. The Petri dishes were in-
cubated in an oven at 25-27 ° C for 5 days. During the incubation, minimum 
and maximum diameters of the micelle growth of each pet were measured and 
recorded (Figure 1). The percentage of the inhibition of the mycelial growth (I) 
due to different treatments was calculated on the formula:

I (%) = (1-dt/dc) *100 (%)

Where, dc is the average fungal colony diameter measured in the control plate, 
with no treatment, 

dt is the average fungal colony diameter measured in treated plates 27.

RESULTS AND DISCUSSION

The antifungal activity of the extract was tested with mycelial growth rate meth-
od against F. moniliforme, F. culmorum, B. cinerea, and A. alternate (Figure 
1). The provided data were studied in triplicates and the mean of the results was 
calculated by standard error. The results were compared to ketoconazole, which 
is current antifungal drugs, as shown Figure 2.

 

Figure 1 . Mycelial growth results of fungi in extract-treated media (A: F. muniliforme, B: A. 
alternata, C: F. culmorum, D: B. cinerea)
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B. cinerea is a fungus which is present in damp climates and subtropical regions. 
It survives on many plants as a facultative parasite and might cause diseases on 
the grapes, strawberries, squashes, and lettuces. Especially, it infects and harms 
wine grapes and causes a significant economic loss after harvesting the fruits 
28. Therefore, it is extremely important to develop an effective fungicide agent 
against these plant pathogens and especially compounds. C. creticus methanol 
extract shown 30,2% inhibition against B. cinerea. It can be considered with 
this result that the C. creticus methanol extract can be added to increase the 
effect on antifungal agents against B. cinerea.

F. moniliforme causes ear rot and stalk rot of corn and infection of corn kernels 
that is widespread in agricultural area 29. Therefore, these fungi cause consider-
able big economic losses. Due to increased antifungal resistance in these fungi 
strains, it is very important to discover and develop new antifungal agents. Ac-
cording to the results of this study, C. creticus methanol extract shows 36,7% 
mycelial growth inhibition against F. moniliforme. The percent inhibition of the 
C. creticus extract against other microorganisms F. culmorum and A. alternata 
were found to be 5.55% and 8.75%, respectively.
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Figure 2 . Mycelial growth % inhibition of C. creticus extract against tested plant pathogenic 
fungi

Previous studies against G. citri-aurantii, another plant pathogen fungus, sug-
gest that some Cistus species can be used in the agricultural field 20,21. In addi-
tion, it has been shown in this study that extracts, sub-extracts or fractions ob-
tained from C. creticus species can be developed antifungally against B. cinerea 
and F. muniliforme fungi.
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In this study, the obtained results evidently may provide industrial advantages 
especially with combinations of the various antifungal agent with C. creticus 
methanol extract that can be used as pesticide. Therefore, these results can help 
the agricultural economy in the world for the development of potential and nat-
ural agrochemicals. More study needs to be conducted isolation and identifica-
tion of responsible secondary metabolites from the extract.
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