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Abstract 

Plant extracts can be a viable alternative to the commercial pesticides due to their low cost-

producing values, low toxicity towards non-target organisms, biodegradability, non – specific mode of 

action towards pests which assures zero resistance risk and availability all over the world. In the present 

study, plant extracts from three plant species: Yucca filamentosa leaves, Tamarixtetrandra flower 

branches and garden parsley (Petroselinumcrispum) roots prepared by ethanol were testes in the in vitro 

conditions for antifungal activity towards conidiospores of Monilia fructigena which is one of the major 

plant pathogen on orchard cultures causing severe damages on the fruits. Tested plants are extremely 

available, easy to be grown and more over parsley is one of the most popular seasonings in the world. 

The results show that the extracts can express extremely strong action towards conidiospores of Monilia 

fructigena with promising future development as natural, low cost and low toxic fungicides.  
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INTRODUCTION 

 

Yucca filamentosa is a popular plant 

around the world used manly as decorative 

plant. However, this plant can also be used in 

the medicine as an herbal drug against 

inflammation and internal organ bleeding (Lim, 

2014). Many studies have shown that plant 

extracts from Yucca plant species can have 

significant antimicrobial, antifungal and even 

insecticidal action. Crude steroidal glycoside 

extract from the flowers of similar plant (Yucca 

gloriosa) expressed strong activity against 

different pathogenic fungi in human (Favel et 

al., 2005). There are other investigations which 

have shown that silver phytonano particles from 

Yucca shilerifera are effective against plant 

pathogens such as Fusarium solani and 

Macrophomina phaseolina (Ruiz-Romero et al., 

2018). Methanol was used to extract the Yucca 

aloifolia leaves, and the biological activity of 

the fractions containing organic solvents was 

examined. The methanol extracts from leaves of 

Yucca aloifolia showed antimicrobial activity 

towards fungi: Alternaria altrnata, Aspergillus 

flavus, Aspergillus niger, and bacteria: 

Staphylococcus aureus, Escherichia coli 

(Zubair et al., 2013). It was found that extracts 

from Yucca schidigera were even more 

effective towards Fusarium sp., than the 

synthetical fungicide fludioxonil (Wulffet et al., 

2012). Extracts from Yucca schidigera have 

antifungal activity agains plant pathogenic fungi 

as Alternaria solani, Verticillium dahlia, 

Colletotrichum coccodes, Pythium ultimum, 

Fusarium oxysporum (Chapagainetal., 2007). 

Additionally, Yucca gloriosa extract showed 

excellent activity against Botrytis cinerea and 

Botrytis allii, (Qing-min et al., 2006). Yucca 

filifera extracts made with ethanol, water, cocoa 

butter and lanolin were found to be effective 

when evaluated against Phytophthora 

cinnamomi (Castillo-Reyes et al., 2015). 

Extracts made from Yucca schidigera stems 

have effectiveness against certain food fungi 

and yeasts (Miyakoshi et al., 2000). The extract 

of Yucca schidigera shows excellent 

effectiveness against apple scab Venturia 

inaequalis (Bengtssonetal, 2009). 

Antimicrobial effects of a mixture of resin 

fractionated ethanol extract of Eucalyptus 

globulus, Yucca recurvifolia, and tea tree 
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(Melaleucaalternifolia), at low minimum 

inhibitory concentration (0.24~3.32 mg/ml), 

were tested against several bacteria and yeast 

that are usually used as the target skin microbes 

in cosmetic industry. The study revealed that the 

mixture were more effective than antibiotics, 

triclosan and ampicillin (Lee et al., 2019). In a 

time-kill assay, the plant fraction mixture 

reduced more than 92% of microbial 

populations during 4 h, and significantly 

increased leakage of nucleotides from tested 

microorganisms. Antimicrobial effect of the 

plant fraction mixture was not affected by 

divalent cation (Mg2+ and Ca2+). These results 

suggest that the fraction mixture of ethanol 

extracts of E. globulus, Y. recurvifolia, and M. 

alternifolia may be utilized as an efficient 

preservative in cosmetics to prevent 

contamination by human skin microbes (Lee et 

al., 2019). 

Tamarix tetrandra is a species of 

flowering plant in the family Tamaricaceae, 

native to southeastern Europe, Turkey, Bulgaria 

and Crimea. Its main use is as decorative plant 

but also have medicinal value and activity as 

potential source of pesticidal substances 

(Suleiman, 2019; Bahramsoltani et al., 2020). 

Antifungal activity of crude extract of Tamarix 

dioica leaves was more pronounced against A. 

flavis and M. canis, and moderate against F. 

solani. The extract was dissolved in dimethyl 

sulfoxide, and then six strains of fungi were 

exposed to the crude extract by agar dilution 

method. The inhibitory effect of extract was 

determined. The results show that the crude 

extract possesses activity against A. flavis and 

M. canis, and moderate activity against F. solani 

(Khan et al., 2004). Extracts from Tamarix 

gallica and Tamarix articulata shows 

antioxidant and antibacterial activities (Tabet & 

Boukhari, 2018). Tamarixetin – flavonoid 

extracted from Tamarix ramosissima have an 

anti-proliferative effectiveness on human 

leukemia (Bailon-Moscosoetal., 2017). Parsley 

or garden parsley (Petroselinum crispum) is a 

popular spicy plant all over the world, and also 

a medicinal plant rich in different biologically 

active substances: apiole, alpha-Pinene, 

myristicin. In traditional medicine, parsley is 

used as due to its anti-inflammatory and diuretic 

properties; as immune, vision and appetite 

stimulator. The extracts from parsley are used 

for treatment of kidney stone disease urinary 

tract infection and even against malaria 

(Charles, 2012; Farzaei et al., 2013; Ajmera et 

al., 2019). Parsley essential oil express a strong 

antimicrobial effectiveness (Zidornetal, 2005; 

Linde et al., 2016; Stojkovic et al., 2018). The 

effect of extracts, essential oil, and their major 

constituents from parsley (Petroselinum 

crispum) against phytopathogenic fungus 

Collectotrichum acutatum was evaluated by the 

poisoned agar method. Results showed that all 

extracts, along with the essential oil, 

significantly inhibit the radial growth of C. 

acutatum at concentrations higher than 

100 μg mL/l (Pineda et al., 2018). Extracts are 

active also against Fusarium oxysporum f. sp. 

Cucumberinum (Jia et al., 2011; Gao et al., 

2017). Furhtermore, furanocoumarins from 

parsley show high nematicidal activity against 

Meloidogyne spp. (Caboni et al., 2015; Ntalli et 

al., 2019). Staphylococcus aureu sand 

Enterococcus sp., Escherichia coli were 

affected by the ethanol extract of parsley 

(Saranraj et al., 2014).  

In the present study in vitro antifungal 

experiments were conducted using 

conidiospores of Monilia fructigena and ethanol 

extracts of Yucca filamentosa leaves, 

Tamatixtetrandaflower branches and parsley 

(Petrosiliumsativum) roots. The extracts were 

tested for their potential as natural fungicides 

against the plant pathogen.  

 

MATERIALS AND METHODS 

 

The tested medicinal plants and their 

selected organs used in the current study were 

as follows: Tamatix tetranda – flower branches, 

Yucca filamentosa – leaves, and parsley 

(Petrosilium sativum) – roots. The plant parts 
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were dried at room temperature (24-25°C) in the 

absence of direct sunlight, grinded to the form 

of fine dust and mixed with 96 % ethanol – 10% 

(w/v) concentration. The maceration process 

lasted 3 days, and extracts were filtered via filter 

paper. Ethanol was removed by vacuum 

rotational evaporator (RVO 004, INGOS Ltd).  

Plant pathogens cultures (Monilia 

fructigena) were isolated from infected apple 

fruits.  

For experiments were used water solution 

at initial concentration of 1.0% of each extract. 

The subsequent experiments used varying 

concentrations, either increased or decreased 

depending on the observed effect against the 

specific test pathogen. To determine the 

potential antifungal activity of the examined 

extracts, germ tube inhibition assays were 

performed. A conidial suspension was prepared 

by using infected fruits at density 3x104 

spores/ml. A microscopic slide “handing drop” 

was sprayed with water solution from the given 

plant extract, and after drying, 20µl from 

conidial suspension was applied. The slides 

were incubated in humid chamber in thermostat. 

After incubation of 24-48h the number of 

germinated conidia was counted with light 

microscope (magnification 100x). Control 

variants were spayed only with distilled water.  

The effectiveness was determinate by the 

formulae of Abbot (Abbott, 1925): (number of 

conidiospores germinated in the control variant 

– number of conidiospores germinated in the 

given test variant) /of conidiospores germinated 

in the control variant) * 100. The Dose – 

Effectiveness models (Curves) were created by 

R language for Statistical Computing (Team, C, 

2013) on the base of all test variants and the 

NOAEL (No Adverse Effect Level = EC05), 

LOAEL (Lowest Adverse Effect Level =EC25), 

EC50 and EC90 were established. EC – 

Effective Concentration i.e. concentration at 

which the given percent inhibition of the 

conidiospores was achieved. ANOVA analysis 

was performed by the same software for 

evaluation of statistically proven differences in 

the effectiveness between the tested plant 

extracts.  

 

RESULTS AND DISCUSSION 

 

On the figures bellow are presented the 

Dose – Response Curve of ethanol extracts 

towards the conidiospores of Monilia fructigena 

obtained from leaves, flower branches, and 

roots from plants Yucca filamentosa, Tamatix 

tetranda and Petrosilium sativum, respectively: 

 
Figure 1. Dose – Response Curve of ethanol leaves extracts from Yucca filamentosa against 

conidiospores of Monilia fructigena 
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Figure 2. Dose – Response Curve of ethanol extracts from Tamarix tetrandra flower branches 

towards conidiospores of Monilia fructigena 
 

 
Figure 3. Dose – Response Curve of ethanol extracts from Petroselinum crispum roots towards 

conidiospores of Monilia fructigena 

 

Table 1. NOAEL (LC05), LOAEL (LC25), LC50 and LC90 of tested plant extracts towards Monilia 

fructigena 
 

Plant extract 
Dose response parameters, % 

EC05 EC25 EC50 EC90 

Yucca filamentosa leaves 0.21  0.34  0.52  0.75  

Tamarixtetrandra flower branches 0.24  0.3  0.47  0.8  

Petroselinum crispum roots 0.24  0.38  0.58  0.78 



 
 

 

26 

Agricultural University – Plovdiv AGRICULTURAL SCIENCES  Volume 16, Issue 43, Suppl. 

Tested plant extracts might be useful 

preventive fungicides, according to results from 

the current in vitro experiments. The water 

solutions of extracts were able to suppress the 

germination of conidiophores and growth of 

Monilia frictigenaat 1.0 % (m/v) concentration. 

The lowest adverse effect level (equal to 

effective concentration which induces inhibition 

of conidiophores 25% was 0.3-0.4% (m/v). All 

tested plant extracts have the same effectiveness 

against Monilia fructigena (p>0.05). The 

achieved effectiveness is comparable with other 

studies about antifungal action of these plants 

mentioned in the “Introduction” section of the 

article which proves their action.  

 

CONCLUSIONS 

 

The results from the current study indicate 

that extracts from Yucca filamentosa, Tamatixte 

tranda Petrosilium sativum selected plant 

organs have high effectiveness towards Monilia 

fructigena. The used plants are very common, 

the extraction process is simple and does not 

require any special or expensive equipment, 

thus the pesticides produced by similar methods 

should be cheap, natural and available. 

Furthermore, the complete inhibition of 

conidiospores of Monilia fructigena can be 

achieved at lower concentrations than most of 

the synthetically produced pesticides. 
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