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icroscopic examination of the conidial stage of squash (cv. 

Eskandrani) powdery mildew pathogen was performed. The 

parameters of conidia (24-40 X 16-26µ), length/width ratio (1.47) and 

characteristics of conidial germination confirmed that the pathogen 

belongs to the genus Oidium the conidial stage of Sphaerotheca 

fuliginae (Schlecht. Ex Fries) Poll. Three experiments were carried 

out under controlled greenhouse conditions to evaluate the efficacy of 

three plant oils, i.e. sesame oil, alovera oil and flax oil; three natural 

compounds, i.e. kaolin, potassium bicarbonate and whey in addition to 

four beneficial bacterial isolates, i.e. B. subtilis, B. vallismortis, P. 

brasilensis, and P. polymexa against squash powdery mildew. 

Emulsified sesame oil at 0.3%, kaolin at 6% and P. polymexa (9x108 

cfu/ml) were found to be more effective in reducing severity of 

powdery mildew to 7.42; 8.08 and 23.96%, respectively, against 

35.71% in the untreated check. Under natural conditions, rotational 

application programs, including T1 (Prochloraz fungicide as single 

repeated treatment); T2 (Procloraz alternative with kaolin) and T7 

(Prochloraz alternative to a mixture of potassium bicarbonate, sesame 

oil and whey) were found to be more effective in reducing severity of 

powdery mildew to 4.59, 7.09 and 7.92%, respectively without 

significant differences against 41.25% in the untreated check.  In 

conclusion, to fulfil effective control of powdery mildew, the use of 

fungicides must be integrated carefully with environmentally friendly 

materials. 
  

Keywords: Bioagents, plant oils, kaolin, powdery mildew, potassium 

bicarbonate and whey. 
 

Squash (Cucurbita pepo L.) is an immensely popular economic vegetable crop 

all over the world. According to last updated data published by the Food and 

Agricultural Organization of the United Nations (Anonymous, 2017), the world 

production of pumpkins, squash and gourds in 2014 reached 25,196,723 tons yielded 

from 2,004,058  ha. China is the biggest producer of pumpkins, squash and gourds in 

the world, while in Africa, Egypt is one of the 10 top producers that occupied the 

fifth rank. Squash is greatly challenged by different diseases especially powdery 

mildew. Symptoms usually start on the older leaves as small pale yellow spots. As 

the disease progresses, the spots enlarge, coalesce and turn to reddish-brown and 

necrotic. Severely infected leaves gradually dry and brittle, leaving the fruits to 

damage by sunburn. So, severe loss in yield and fruit quality was occurring. 
 

Two main causative agents of cucurbit powdery mildew are reported in the 

literature, i.e., Podosphaera xanthii (Castag.) U. Braun & N. Shish (Synonym: 

M 
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Sphaerotheca fuliginea (Schlecht ex Fr) Poll). and Golovinomyces cichoracearum 

(DC.) V.P. Heluta (Synonym: Erysiphe cichoracearum DC ex Merat.) 

(Vakalounakis et al., 1994). The identification of cucurbit powdery mildew fungi 

has not always been accurate. The two major species, i.e. Podosphaera xanthii and 

Golovinomyces cichoracearum defined in the literature may overlap and were 

considered as synonymous (McCreight et al., 1987). The causal agents of cucurbit 

powdery mildew produce identical symptoms and can be difficult to differentiate in 

the absence of the perfect stage (Block and Reitsma, 2005). However, 

morphological features of the asexual stage of P. xanthii differs from those of G. 

cichoracearum according to size and shape of conidia, presence of fibrosin bodies, 

immature conidia edge and germ tube morphology (Zaracovitis, 1965). 
 

Control of powdery mildew with conventional chemicals is conducted by 

repeated applications of fungicides. However, frequent applications of chemical 

fungicides may cause potential negative effects on the environment and often result 

in the selection of pathogen strains that are resistant or tolerant to the fungicide. So, 

the use of fungicides must be carefully managed by searching for friendly non-

chemical materials.  
 

Different materials have been explored as alternative substances against powdery 

mildew such as biological control agents (Zhang et al., 2011; Elkot and Derbalah, 

2011); clay minerals (Marco et al., 1994); plant oils (Hafez, 2008; Jee et al., 2009 

and Chee et al., 2011) and whey (Bettiol, 1999; Bettiol et al., 2008 and Chee et al., 

2011).  
 

The overall goal of this research was to evaluate and investigate the effectiveness 
of some plant oils, kaolin, potassium bicarbonate, whey and some beneficial 
bacterial isolates as alternatives to synthetic fungicides. Also, to identify the causal 
pathogen of powdery mildew on squash (cv. Eskandrani) in Egypt, according to the 
anamorphic features. 

 
M a t e r i a l s   a n d   M e t h o d s 

 

1. Morphological characterization of the causal pathogen 

To visualize the conidiophores origin as well as the morphology of conidia, 

cuticle removal technique (CRT) was conducted by the application of colorless base 

nail varnish (nail base) composed of cellulose acetate dissolved in acetone (colorless, 

trade mark "Q Tock") onto the leaves abaxial surface followed by drying on a stand 

for 10 min. After drying, a transparent adhesive tape (Scotch tape, trade mark 

"Durex") was pasted over the enamelled leaf surface. After slight pressure between 

fingers, the tape was removed from the leaf containing the enamelled cuticle of the 

leaf with conidiophores of the fungus. The tape with the cuticle was then inverted as 

a coverslip on a microscope slide using lactophenol. For contrast, lactic acid and 

cotton blue (1g/L) was used (Moreira et al., 2014).  
 

For germination, conidia were secured by shaking the mildewed leaves over 

clean slides (Zaracovitis, 1965). Young conidia (preferably 24hr. old) were used in 

all tests, incubated at 21±1ºC in a saturated atmosphere in the dark. Percentage of 
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conidial germination was determined after 2.5, 5, 10 and 24 hr. The details of germ-

tube and appressorial production, size and shape of conidia were recorded. 
 

2. Pot experiments 

2.1. Effect of different plant oils against squash powdery mildew 

Alovera, sesame and flax oils were obtained from the Egyptian trade market. For 

emulsification, a test tube containing 5 ml oil, 4.5 ml distilled water and 0.5 ml 

Tween 20% was shaken vigorously 20 times by hand. The mixture was diluted with 

distilled water to make 0.1% oil emulsion. A mixture of water + 0.01% Tween 20 

was used as a check. When 0.5% oil was used, the concentration of Tween 20 was 

also increased to 0.05% (Farid et al., 2000 and Ko et al., 2003). Pathogen 

inoculation was performed by shaking heavily infected squash leaves with powdery 

mildew onto healthy plants. Treatments were carried out twice, with an interval of 

one week, starting immediately after the appearance of the first symptoms of 

powdery mildew on the foliage. For check, plants were sprayed with water mixed 

with tween 20. Five plants with fully expanded leaves were used for each treatment. 
 

2.2. Effect of kaolin, potassium bicarbonate and whey against squash powdery 

mildew 

Application of the tested treatments, i.e. kaolin (3 and 6%), potassium 

bicarbonate (500 and 750 ppm) and whey (5 and 10%) were carried out twice, with 

an interval of one week, starting immediately after the appearance of the first 

symptoms of powdery mildew on the foliage. For check, plants were sprayed with 

water mixed with tween 20. Pathogen inoculation was performed by shaking heavily 

infected squash leaves with powdery mildew onto healthy plants. Five plants with 

fully expanded leaves were used for each treatment. 
 

2.3. Effect of different bacterial strains against squash powdery mildew 

Four different bacterial isolates, i.e. Bacillus subtilis sub sp. subtlis (co1-6), 

Bacillus vallismortis (wb2-1), Paenibacillus brasilensis (Mc2Re-16) and 

Paenibacillus polymyxa (Mc5Re-14) were kindly obtained from Dr. Mohamed 

Adam, Zoology and Nematology Dep. Fac. of Agri. Cairo Univ., Giza, Egypt. The 

talc-based formulations of each bacterial isolate were prepared with some 

modifications of the method developed by Commare et al. (2002). The selected 

biocontrol formulations were inoculated into the King B broth medium and 

incubated in a rotary shaker at 150 rpm for 48 h at room temperature (28 ± 2°C). 

One kg of talc powder was taken in a sterilized metal tray and then mixed with 

CaCO3 at the rate of 15 g/kg. 10 g of carboxymethyl cellulose (CMC) were added to 

each 1 kg of talc and mixed well and the mixture was autoclaved for 30 minutes. 400 

ml of the 48-hour-grown suspension containing 9 × 10
8
 CFU/ml water were mixed 

with the carrier cellulose mixture under aseptic conditions. After drying 

(approximately to 35% moisture content) for overnight, it was packed in 

polypropylene bag, sealed and stored at room temperature (28 ± 2°C). For check, 

plants were sprayed with water mixed with Tween 20. Pathogen inoculation was 

performed by shaking heavily infected squash leaves with powdery mildew onto 

healthy plants. Five plants with fully expanded leaves were used for each treatment. 
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3. Effect of different alternative programs on disease severity of squash powdery 

mildew under natural conditions 

In the present experiments, eight different programs (Table 1) were designed to 

determine their efficacy against squash powdery mildew under natural infection. The 

experiment was conducted in plots (1 m
2
), located in the experimental unit of the 

Plant Pathol. Dept., Fac. of Agric., Cairo Univ., during 2014 and 2015 growing 

seasons. In both seasons, squash seeds (cv. Eskandrani) obtained from the 

Agricultural Research Institute, ARC, Giza, Egypt were planted on 17
th

 March. All 

agricultural practices were carried out according to the recommendations of the 

Ministry of Agric., Egypt. Randomized complete block design with three replicates 

was performed. Treatments were carried out four times, with an interval of two 

weeks (Table 1), starting immediately after the appearance of the first symptoms of 

natural infection with powdery mildew on the foliage. For check, plants were 

sprayed with water mixed with Tween 20. Each treatment consisted of 15 plants and 

each replicate was represented by 5 plants. Disease severity was assessed on five 

randomly plants in each plot, one week after the last spray. 
 

4. Disease assessment 

The disease severity was estimated depending on the devised scale (0-4) 

described by Descalzo et al. (1990) with some modifications, where: 0 = no 

powdery mildew lesions; 1 = 25 or less; 2 = more than 25 to 50; 3 = more than 50 to 

75 and 4= more than 75-100% of the infected leaf area.  

Disease severity was estimated using the following formula:  

Disease severity % = £ (nxv)/ 4 N X 100. 

Where:  n = number of infected leaves in each category; v = numerical values of 

each category and N = total number of the infected leaves. 
 

5. Statistical analysis 

The obtained data were statistically analyzed by the analysis of variance using 

MSTAT-C statistical software. Treatment means were compared using Duncan’s 

multiple tests (Steel and Torrie, 1980). Probability levels lower than 0.05 were held 

to be significant.  
 

R e s u l t s 

 

1. Morphological characteristics of the causal pathogen 

The microscopic examinations of the anamorphic stage of the causal pathogen 

showed that mycelium is septate and ectophytic. Conidiophores un-branched, have 

foot-cells associated with 3 shorter cells bearing conidia in long chains. Immature 

conidia are with crenate edge, hyaline, smooth and ellipsoid, 26-40 X 16-24 

µm. Length/width ratio is 1.47. Germination of conidia requires more than 10 hr. on 

dry slide glass, and germinate to straight germ-tubes without well-differentiated 

appressoria. Accordingly, the pathogen was identified herein as Oidium fuliginae 

(Schlecht. Ex Fries) Poll the conidial stage of Sphaerotheca fuliginae (Schlecht. Ex 

Fries) Poll (Synonym: Podosphaera xanthii (Castag) Braun and Shish. 
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Table 1. Alternative programs designed to study their effect on squash powdery   

mildew under natural conditions 

The tested 

programs 

Time of spray/treatment 

7
th 

May 

 (1
st 

spray) 

21
th

 May 

(2
nd 

spray) 

4
th

 June 

(3
rd 

spray) 

18
th

 June 

(4
th 

spray) 

T1 
Prochloraz 

fungicide 

Prochloraz 

fungicide 

Prochloraz 

fungicide 

Prochloraz 

fungicide 

T2 
Prochloraz 

fungicide 
Kaolin  

Prochloraz 

fungicide 
Kaolin 

T3 Kaolin 

Potassium 

bicarbonate + 

P. polymexa 

Kaolin 

Potassium 

bicarbonate + 

P. polymexa 

T4 Kaolin 

Potassium 

bicarbonate + 

Sesame oil  

Kaolin 

Potassium 

bicarbonate + 

Sesame oil  

T5 Kaolin 

Potassium 

bicarbonate + 

whey 

Kaolin 

Potassium 

bicarbonate + 

whey 

T6 Kaolin  

Potassium 

bicarbonate + 

Sesame oil + 

whey   

Kaolin  

Potassium 

bicarbonate + 

Sesame oil + 

whey   

T7 
Prochloraz 

fungicide 

Potassium 

bicarbonate + 

Sesame oil + 

whey   

Prochloraz 

fungicide 

Potassium 

bicarbonate + 

Sesame oil + 

whey   

T8 Check Check Check Check 

 

2. Pot experiments 

2.1. Effect of different plant oils against squash powdery mildew. 

Effect of three different oils, i.e. Alovera oil, sesame oil and flax oil was 

evaluated against squash powdery mildew under greenhouse conditions. Data 

presented in Table (2) show that all the tested oils at any of the tested concentrations 

decreased the percentage of disease severity in comparison to the untreated check. 

Disease severity was also decreased by increasing the concentration of the tested oils 

from 0.1 to 0.3%. The corresponding values were 7.42, 12.50 and 13.89% when the 

concentration 0.3% of sesame oil, flax oil and alovera oil was used, respectively. 

The lowest percentage value was 7.42% due to using sesame oil at 0.3% in 

comparison to the untreated check which recorded 35.71%.  
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 Table 2. Effect of the tested oils against squash powdery mildew under 

greenhouse conditions 

Treatments 
Concentrations 

 (%) 

Disease severity 

 (%) 

Reduction in relation 

to check 

(%) 

Alovera 

oil 

0.1 16.00
b
 55.19 

0.3 13.89
b
 51.10 

Sesame oil 
0.1 8.13

cd
 77.74 

0.3 7.42
d
 79.22 

Flax oil 
0.1 14.58

b
 59.17 

0.3 12.50
bc

 65.0 

Check 35.71
a
 - 

   Values within the same column followed by the same letters are not significantly different (p<0.05). 

 

2.2. Effect of kaolin, potassium bicarbonate and whey against squash powdery 

mildew  

Three different treatments, i.e. kaolin, potassium bicarbonate and whey were 

evaluated against squash powdery mildew under greenhouse conditions. Data 

presented in Table (3) show that all treatments and their concentrations significantly 

decreased the severity of powdery mildew in comparison with the untreated check. It 

was noticed that increasing the concentration of the tested materials was 

accompanied by a noticeable decrease in disease severity. The lowest percentage 

value of disease severity was 8.08% due to using kaolin at 6% followed by kaolin at 

3% concentration, being 14.67% in comparison with the untreated check that 

recorded 35.71%.  
 

Table 3. Effect of kaolin, potassium bicarbonate and whey against squash 

powdery mildew under greenhouse conditions 

Treatments Concentrations 

Disease 

severity 

(%) 

Reduction in relation 

to check 

(%) 

Kaolin 
3% 14.67

d
 58.92 

6% 8.08
e
 77.37 

Potassium bicarbonate 
500 ppm 19.64

cd
 45.0 

750 ppm 15.64
d
 56.20 

Whey 
5% 29.33

b
 17.87 

10% 22.54
c
 36.88 

Check 35.71
a
  

Values within the same column followed by the same letters are not significantly different (p<0.05). 
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2.3. Effect of different bacterial strains against squash powdery mildew 

Data presented in Table (4) show that all the tested bacterial strains were able to 

reduce the severity of infection with squash powdery mildew. In this respect, P. 

polymexa showed the lowest value of disease severity, being 23.96% followed by B. 

subtilis, being 27.71%, respectively, on the average without significant differences. 

Meanwhile, it is worth to note that no significant differences were found between B. 

valismortis and the untreated check. The corresponding disease severity percentages 

were 32.47 and 35.71% on the average, respectively. 
 

3. Effect of different alternative programs on disease severity of squash powdery 

mildew under natural conditions 

Under natural infection, eight different programs were designed to control 

squash (cv. Eskandrani) powdery mildew during 2014 and 2015 growing seasons. 

Data presented in Table (5) show that all the tested programs significantly reduced 

the disease severity in comparison with the untreated check. T1, T2 and T7 tested 

programs reduced the severity of squash powdery mildew and showed the lowest 

values of disease severity, being 4.59, 7.09 and 7.92% on the average, respectively, 

without significant differences. On the other hand, programs, T6, T5 and T4, also 

reduced disease severity to intermediate values, being 10.00, 11.67 and 12.09% on 

the average, respectively. Meanwhile, T3 program recorded the highest disease 

severity value, being 15.00% in comparison with the untreated control, being 

41.25%. The highest reduction percentage values, being 88.85, 82.78 and 80.77% 

were recorded due to using Procloraz fungicide alone (T1) or alternative with kaolin 

(T2) or with a mixture of potassium bicarbonate, sesame oil and whey (T3), 

respectively. 
 

Table 4. Effect of different bacterial strains against squash powdery mildew 

under greenhouse conditions 

Treatments 
Disease severity 

 (%) 

Reduction in relation to check 

(%) 

B. subtilis 27.71
bc

 22.40 

B. vallismortis 32.47
ab

 9.07 

P. brasilensis 30.08
b
 15.77 

P. polymexa 23.96
c
 32.90 

Check 35.71
a
 - 

Values within the same column followed by the same letters are not significantly different (p<0.05). 
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Table 5. Effect of different programs against squash powdery mildew under 

natural conditions 

The tested programs 

Disease 

severity 

%* 

Reduction in 

relation to 

check 

(%) 

T1 Procloraz fungicide 4.59
d
 88.85 

T2  Procloraz fungicide alternative with kaolin 7.09
d
 82.78 

T3 
Kaolin alternative to a mixture of potassium 

bicarbonate and P. polymexa 
15.00

b
 63.55 

T4 
Kaolin alternative to a mixture of potassium 

bicarbonate and sesame oil 
12.09

bc
 70.53 

T5 
Kaolin alternative to a mixture of potassium 

bicarbonate and whey 
11.67

c
 71.82 

T6 
Kaolin alternative to a mixture of potassium 

bicarbonate, sesame oil and whey 
10.00

c
 75.68 

T7 

Procloraz fungicide alternative to a mixture 

of potassium bicarbonate, sesame oil and 

whey 

7.92
cd

 80.77 

T8 Check 41.25
a
 - 

* Data of disease severity are means of two growing seasons (2014, 2015) 

Values within the same column followed by the same letters are not significantly different (p<0.05). 

 
 

D i s c u s s i o n 

 

Powdery mildew diseases are among the crucial factors affecting squash 

production all over the world. The disease affects all plant parts and causes severe 

losses in the total yield and its components. The utilization of fungicides is the most 

effective mean to reduce the disease incidence, but frequent application of 

fungicides leads to severe economic losses, emergence of resistant pathogen 

populations and potential ecological pollution (Ma and Michailides, 2005). So, 

Brent and Hollomon, (2007) has produced some guidelines to exclude the negative 

effects of fungicides, including: (1) not applying a one type of chemicals, (2) 

confining the quantity of chemical applications per season, (3) using the 

recommended dose of chemicals (4) applying chemicals as deterrent protectants 

instead of as eradicants and (5) empowering use of chemicals with different actions 

through the season. 
 

 The presented research was designed to reduce the number of fungicide 

applicant through designing programs containing different eco-friendly non-

chemical compounds. Also, to determine the causal pathogen of powdery mildew on 

squash (cv. Eskandrani) in Egypt, according to the morphological and physiological 

features of the anamorphic stage. 
 

The causal agents of cucurbit powdery mildew, i.e. P. xanthii and G. 

cichoracearum produce identical symptoms and can be difficult to differentiate in 

the absence of the perfect stage (Block and Reitsma, 2005). However, 
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morphological and physiological features of conidial germination are very 

prominent in this concern (Nour, 1959). According to Zaracovitis (1965) 

morphological features of the asexual stage of P. xanthii differ from those of G. 

cichoracearum according to size and shape of conidia, presence of fibrosin bodies, 

immature conidia edge and germ tube morphology 
 

In respect to morphology of powdery mildew conidia, the slow germination of 

conidia on the dry slide and formation of forked germ-tube which was observed 

microscopically in this study agrees with Zaracovitis (1965) who reported that the 

powdery mildew of cucurbits has been shown to be Sphaerotheca fuliginea and not 

Erysiphe cicchoracearum, where the conidia of Erysiphe ciccoracearum germinate 

faster than Sphaerotheca fuliginea on dry slide and germinate within 5 hrs to germ-

tube with distinct appressoria.  
 

The effectiveness of plant oils in controlling powdery mildew on several plant 

hosts has been well verified (Hafez, 2008; Jee et al., 2009 and Chee et al., 2011). 

The superiority of the emulsified sesame oil, which noticed in this study agrees with 

Keinath and DuBose (2012). They reported that organocide, a fungicide containing 

5.0% sesame oil and 92% edible fish oil, has a satisfactory protection against 

cucurbit powdery mildew.  
 

Clay minerals, such as kaolin, have been reported to provide protection against 

several foliage plant diseases, including gray mold, leaf blight, anthracnose, rust, 

powdery mildew and fruit rots (Zakaria-Oren et al., 1991, Marco et al. 1994; Hiseh 

and Huang, 1997 and Ehret et al., 2001). The present research shows high efficiency 

of kaolin in reducing severity of squash powdery mildew under artificial conditions. 

These findings are in agreement with Marco et al. (1994) who found that weekly 

application of whitewash at 10% or inert clay containing kaolin resulted in 50-60% 

reduction in squash powdery mildew disease under field conditions. We can reveal 

this activity to its alumino-silicate mineral contents (Lamb et al., 2002) which act as 

a physical barrier against pathogen penetration or by activating defense response in 

plants. 
 

Another friendly non-chemical materials used to manage powdery mildew 

diseases are bicarbonate salts such as potassium bicarbonates. Bicarbonates are 

known for many years with their antifungal properties that act as a contact fungicide 

(Marku et al., 2014). Data of the present study show that spraying squash with 

potassium bicarbonate at 1 and 3% concentrations resulted in significant reduction in 

powdery mildew severity under greenhouse conditions in comparison to the 

untreated check. It is worth to note that increasing the concentration of the tested 

material, the reduction in powdery mildew severity was increased as well. This 

finding is in coincide with those obtained by Zaki et al. (2011). They reported that 

application of potassium bicarbonate solution at 2% resulted in reduction in severity 

of powdery mildew of squash in comparison to the untreated check. The antifungal 

activity of bicarbonates against powdery mildew may reveal to the hypothesis of Ziv 

and Zitter (1992) who reported that bicarbonates collapse the cell walls of hyphae 

and shrink the conidia. 
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On the other hand, the beneficial effect of milk and whey as alternative means to 

synthetic fungicides in controlling powdery mildew on different hosts was reported 

(Bettiol et al., 1999). Unfortunately, using milk in controlling diseases is very 

expensive. So, whey is considered a cheaper alternative to fresh milk. The reduction 

in severity of powdery mildew observed in this study due to applying whey as a 

foliar spray is in agreement with Bettiol et al. (2008). They reported that whey 

effectively controlled powdery mildew in cucumber and zucchini plants. The 

reduction in severity of powdery mildew caused by using whey could be revealed to 

the changes occurred in the populations of the beneficial organisms on leaf surfaces 

that lead to suppress the pathogen by the activity of these organisms (Medeiros et al., 

2006).    
 

Biocontrol agents have attracted much attention as a friendly alternative to 

synthetic fungicides. They may act by different mechanisms such as antibiosis, 

mycoparasitism, competition and the induction of resistance in the host plant 

(Shoresh et al., 2010), among these agents, many species belonging to Bacillus and 

Paenibacillus (Arrebola et al., 2010). The great reduction in severity of powdery 

mildew obtained in this study was due to applying P. polymexa and this agrees with 

Kim et al. (2003) who reported that treated tomato and red pepper plants infected 

with powdery mildew with P. polymyxa resulted in a severe reduction in disease 

incidence in comparison to the untreated check. P. polymyxa is known to produce 

two types of peptide compounds, one type is only active against bacteria and the 

other is active against fungi, gram positive bacteria and actinomycetes (Beatty and 

Jensen, 2002). This may explain the antifungal activity of this strain against 

powdery mildew disease in this research. 
 

To improve the action of fungicides in controlling plant diseases, the present 

work suggested eight different programs, included rotational application materials 

rather than repeated spraying one to reduce the risk of intensive use of synthetic 

fungicides under natural conditions. The great reduction in severity of powdery 

mildew was observed in this work due to using the rotational application programs 

included, Procloraz fungicide as a single repeated application program, Procloraz 

alternative with Kaolin and Procloraz alternative with a mixture of potassium 

bicarbonate, sesame oil and whey. The obtained results are in agreement with those 

reported by Yildirim and DaDeniz (2010); Savocchia et al. (2011) and Matheron and 

Porchas (2013). Concerning the work performed by Yildirim and DaDeniz (2010), 

they confirmed the efficacy of NaHCO3/K2SiO3 + Sulfur as well as KH2PO4/di-1-p-

menthene as alternate spray programs against powdery mildew on grape. Also, 

Savocchia (2011) reported that sulfur, milk, whey, potassium bicarbonate (Ecocarb) 

and a mixture of potassium bicarbonate and botanical oils (Synertrol Horti Oil) 

alternated with whey are capable to reduce the severity of powdery mildew on grape 

bunches at harvest compared to the untreated check. The great activity of the 

programs contained Procloraz, a fungicide known as inhibiting ergosterol 

biosynthesis could be explained by its insertion into the imidazole group, where 

imidazole could react with Kaolin and produce complex (Mirjalili and Akrami, 

2015). This complex may be more effective than the original compound. On the 

other hand, the great activity in reducing severity of powdery mildew by programs 
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contained potassium bicarbonate and sesame oil may be due to its well distribution 

on the leaf surface (Sawant and Sawant, 2008). Also, the positive effect of 

incorporating potassium bicarbonate with oils was conducted at Cornell and focused 

on controlling fungal diseases on cucurbits (Ziv and Zitter, 1992). They used baking 

soda at 0.5% incorporated or not with SunSpray UFP
®
 oil as a single spray 

application. They noticed a complete reduction in powdery mildew on heavily 

infected pumpkin foliage in comparison to plants treated with potassium 

bicarbonate without spray oil.  
 

In conclusion, this research has shown that alternative treatments to fungicides 

have the potential to reduce powdery mildew on squash (cv. Eskandrani) and that 

these must be incorporated into rotational spray programs to reduce the use of 

synthetic fungicides. Other studies must be conducted to evaluate the effect of these 

programs on plant productivity. 
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استخدام برامج آمنة للمبيدات في مكافحة مرض 

 البياض الدقيقي في الكىسة

 نىرالهدي عبد التىاب رياض ومحمد فاروق عطية

 قسى أيراض انُجبد، كهُخ انسراعخ، جبيعخ انقبهرح
 

ٌ انًسجت أثجزذ انذراسبد انًىرفىنىجُخ ثبسزخذاو انًُكروسكىة انعىئٍ أ

أوَذَىو، َزجع انجُس  (انصُف اسكُذراٍَ)نًرض انجُبض انذقُقٍ فً انكىسخ 

 ورنك يٍ خلال دراسخ أثعبد انجراثُى انطىر انكىَُذٌ نهفطر سفُروثُكب فبنُجٍُ

، كًب ثهغ يعذل انُسجخ ثٍُ غىل انجراثُى  ( يُكرو24ٌ-16 × 40-26)انكىَُذَخ 

 يَجبد انجراثُى انكىَُذَخ عمإرجبرة ، وأثجزذ 1.47انكىَُذَخ وعرظهب حىانٍ 

 درجخ يئىَخ أٌ 21 درجخ حرارح يانشرائح انسجبجُخ انجبفخ عُذ انزحعٍُ عم

.  َجبد ثذوٌ ركىٍَ ععى انزصبق يزًُسإَجىثخ أانجراثُى رُجذ ثجطئ ورعطٍ 

َجبرُخ أجرَذ ثعط انزجبرة رحذ ظروف انصىثخ نزقُُى كفبئخ ثلاثخ زَىد 

 ثلاثخ يركجبد غجُعُخ هٍ انكبؤونٍُ ،هٍ زَذ انسًسى وزَذ انصجبر وزَذ انكزبٌ

 أرثعخ عسلاد ثكزُرَخ كعىايم يلإ ثبلإظبفخ وثُكرثىَبد انجىربسُىو وانشرش

 .P  وB. subtilis، B. vallismortis، P. brasilensisنهًكبفحخ انحُىَخ وهى 

polymexa ٍأظهرد . (انصُف اسكُذراٍَ)انكىسخ  ظذ يرض انجُبض انذقُقٍ ف

وانعسنخ % 3وانكبؤونٍُ ثزركُس % 0.3ٌ كلا يٍ زَذ انسًسى ثزركُس أانُزبئج 

ح فٍ زَبدح َسجخ انىقبَخ يٍ انًرض ء هى الأكثر كفبP. polymexaانجكزُرَخ 

 .( انزىانٍيعم% 32.90 و 77.37 ، 79.22)

وراق انكىسخ أرى رصًُى عذح ثرايج ثذَهخ نهًجُذ انفطرٌ ثُُكىَبزول نرش 

. 2015 و 2014لال يىسًٍُ زراعٍُُ هًب رحذ ظروف انعذوٌ انطجُعُخ ورنك خ

 ي عمٌ يجُذ انجروكهىراز فقػ َهُه انجرَبيج انًحزىيفىجذ أٌ انجرَبيج انًحزىٌ عم

 يجُذ ييجُذ انجروكهىراز ثبنزجبدل يع انكبؤونٍُ َهُه انجرَبيج انًحزىٌ عم

انجروكهىراز ثبنزجبدل يع يخهىغ يٍ ثُكرثىَبد انجىربسُىو وزَذ انسًسى وانشرش 

.  انكىسخيح فٍ خفط شذح الإصبثخ ثًرض انجُبض انذقُقٍ عمءكبَذ الأكثر كفب

 ثبنزجبدل يرىصٍ انذراسخ انحبنُخ ثبسزخذاو انًجُذاد وانًىاد انطجُعُخ الأخر

 يورنك نخفط انزأثُراد انسهجُخ انُبرجخ عٍ الاسزخذاو انًزساَذ نهًجُذاد وانعًم عم

. زَبدح كفبءرهب فٍ يكبفحخ يرض انجُبض انذقُقٍ

 


