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Abstract : 

Powdery mildew caused by Podosphaera xanthii and Golovinomyces cichoracearum, is one of 

the most destructive foliar diseases of cucumber. It has been found that P.xanthii is the main 

agent of this disease in Iran. Application of fungicide is the most effective method for the disease 

control. However, regarding the problems created by synthetic pesticides application, 

environmentally safe methods are needed to replace chemical pesticides or reduce their 

consumption in the ecosystem. Therefore, in this study, the antifungal activity of plant natural 

extracts was investigated against P.xanthii. The crude extract of 15 plants was obtained using 

methanol as a solvent. The extract (50 mg/ml) was sprayed on cucumber seedlings at the second 

true leaf stage. Twenty-four hours after spraying, the seedlings were inoculated with a conidial 

suspension at concentration of 5×10
4 

spore/ml. The experiment was conducted as a completely 

randomized design, with four replicates. Twelve days after inoculation, the severity of powdery 

mildew was evaluated based on number of spores produced over the first true leaves of each 

plant.  The results of the experiment showed that seven out of 15 plants were effectively reduced 

the severity of the disease. The most active plant extracts against P.xanthii were 

Synzygium aromaticum, Carum copticum and Hypericum perforatum with 99, 98, 97 % 

inhibition, respectively. 
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Introduction 

The powdery mildew caused by Podosphaera xanthii (Syn. Sphaerotheca fuliginea) and 

Golovinomyces cucurbitacearum (Syn. Erysiphe cichoracearum) is one of the most common and 

destructive foliar diseases of cucumber in Iran (Behdad, 1980) mainly controlled by fungicide 

application. However, regarding problems created by synthetic pesticides application, alternative 

safe methods are needed for disease control. Plant extracts are alternative source of natural 

pesticide for controlling plant diseases. The efficiency of the plant crude extract against 

cucumber powdery mildew has been already reported (Lio et al., 2010; Daayf and Belanger, 

1995). The objective of the present study was to investigate the antifungal activity of some plant 

crude extracts against Podosphaera xanthii and their potential to control cucumber powdery 

mildew under greenhouse conditions. 

Materials and Methods   : 

Plant materials 

Fifteen plant species belonging to 10 families were collected from the various parts of 

Kermanshah Province and Hamadan Province (Table 1). The plants were identified based on 

morphological characteristics and a specimen of each species was kept in the herbarium of  
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Campus of Agriculture and Natural Resources, Razi University, Kermanshah, Iran. Plant parts 

were cleaned, shade dried and ground by a coffee grinder 

.  

Table 1. Plant species used for investigating Antifungal activity against cucumber powdery 

mildew 

 

No Plant Family Part used 

1 Satureia hortensis  Lamiaceae Shoot 

2 Mentha pulegium Lamiaceae Shoot 

3 Rhus coriaria Anacardiaceae Whole plant 

4 Hypericum sp. Hypericaceae Whole plant 

5 Xanthium strumarium  Asteraceae Whole plant 

6 Carum copticum Apiaceae Seed 

7 Verbascum sp. Scrophulariaceae Whole plant 

8 Syzygium aromaticum  Myrtaceae Flower 

9 Raphanus sativus Brassicaceae Taproot 

10 Brassica rapa Brassicaceae Taproot 

11 Melia azedarach Meliaceae Shoot 

12 Acroptilon repens Asteraceae Whole plant 

13 Glycyrrhiza glabra Fabaceae Whole plant 

14 Alhagi camelorum Fabaceae Whole plant 

15 Centaurea behen  Asteraceae Whole plant 

 

Fungal isolate 

The plant pathogen was collected from a cucumber field in Kermanshah and indentified as 

Podosphaera xanthii. 

 

Inoculum production: 

To produce sufficient inoculum during the experiments, a conidial suspension of P. xanthii was 

inoculated on potted cucumber seedlings. The infected seedlings were maintained under 

greenhouse condition at 22-35 °C (day) and 15-20 °C (night), and (16 h:8 h, light:dark) 

photoperiod. Every two weeks, highly infected seedlings were removed and some new potted 

seedlings were replaced.  

 

Preparation of crude extracts: 

Methanolic extract was obtained by adding 100 ml methanol to 5g ground sample and shaking 

on an orbital shaker at 300 rpm for 24 hours. Then, thirty milliliter of distilled water and 100 ml 

n-hexane was added to 70 ml methanolic extract after filtrating and let the mixture to shake for 2 

hours. Methanolic phase was then separated and concentrated with a rotary evaporator 

(Bahraminejad et al., 2008). The obtained extracts were stored at a temperature of 4 ˚C until they 

were used in the experiment.  
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Antifungal activity tests :  

Cucumber seedlings planted in 10×10 cm plastic pots were used for the experiments at the 

second true leaf stage. Plant extracts were applied on the first two leaves of cucumber seedling at 

a concentration of 50 mg/ml, Twenty-four hours after spraying; the seedlings were inoculated 

with a conidial suspension of P. xanthii at concentration of 5×10
4
 spore/ml. The preliminary 

experiments were conducted as a completely randomized design, with four replicates. Twelve 

days after inoculation, the severity of powdery mildew was evaluated visually and the most 

effective extracts were selected for further investigation.  

In the final test, seven plant extracts that showed significant antifungal activity against cucumber 

powdery mildew in preliminary test, were applied again and their effectiveness in the control of 

powdery mildew was evaluated based on number of spores produced over the first true leaves of 

each plant. The final test was also conducted as a completely randomized design, with four 

replicates. In this experiment, 12 days after inoculation, the first true leaf of each inoculated 

seedling (two leaves in each replicate) were detached and spores were harvested by washing. The 

volume of spore suspension was finally brought to 50 ml. Then, 10 microliter of the spore 

suspension placed on a slide and the spores were counted under a microscope. Counting the 

spores repeated three times and the average numbers of spores were considered (Abbasi et al., 

2003)  

 

Results : 

The results of the experiment showed that seven out of 15 plants were effectively reduced the 

severity of the disease. The mean of inhibitory effect of extracts was compared using Duncan’s 

test (P ≤0.05, Fig.1). The results indicated that Synzygium aromaticum, Carum copticum (Fig. 2) 

and Hypericum perforatum with 99, 98, 97 % inhibition, respectively, non-significantly were the 

most active plant extracts against P.xanthii. It could be concluded that plant extracts are the 

valuable source of natural antifungal metabolites against powdery mildew, and therefore the 

research needs to be developed in this field. 

 
Fig1. Mean comparison of inhibitory effect of crude extracts against Podosphaera xanthii 

using Duncan’s test (P ≤0.05). 
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Fig 2. The disease severity caused by powdery mildew in cucumber seedlings in control 

(Left) and treated by methanolic extract of Carum copticum (right) 
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