
 

 

 

 

 

J. Product. & Dev.,30(2):175- 196 (2025) 
 

Integrated Management Of Grapes Powdery Mildew (Uncinula necator), 

In Nubaria Locations, And Its Effect On The Grapes Yield 

 

Sahar, A.A.S. Sharkawy *
1
, T.N. Maklad

2
, H.A Mohamed

3,4
, M. Munir

5,6
, 

T.A. Abdel-Rahman
7
, Shereen E.M. El-Nahas

8
 and M.S. Flefel 

8
 

1. Fruit Diseases Research Department, Plant Pathology Research Institute, 

Agricultural Research, 9 Gamaa Street, Giza-12619, Egypt 

2. Tropical Fruits Research Department, Horticulture Research Institute, 

Agricultural Research Centre, 9 Gamaa Street, Egypt. 

3. Seed Research Department, Plant Pathology Research Institute, Agricultural 

Research, 9 Gamaa Street, Giza-12619, Egypt. 

4 Date Palm Research Center Excellence, King Faisal University, Al-Ahsa 

31982, Saudi Arabia 

5.Precision Crop Production Division., Newbury. United Kingdom. 

6 Date Palm Research Center Excellence, King Faisal University, Al-Ahsa 

31982, Saudi Arabia 

7. Center Agricultural Pesticides Lab., ARC, Dokki, Giza, Giza-12619, Egypt. 

8. Integrated Control Research Department, Plant Pathology Research 

Institute, Agricultural Research, 9 Gamaa Street, Giza-12619, Egypt 

Corresponding author e. mail: Sharkawyahmed054@gmail.com, 

Tahamaklad09@gmail.com 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

ABSTRACT 

This study was conducted over four seasons (2019-2022), and its main 

objective was to control powdery mildew disease in grapes caused by the 

Uncinula necator. The control was carried out through a chemical control 

program, using agricultural fertilizers to reduce the number of fungicide sprays 

and completely control the disease. 

In the first season (2019), 11 different effective fungicides were tested 

after a single spray application, whether systemic or preventive, and their effect 

on disease severity % and crop characteristics of the plant was studied. 

In this respect, the results showed that at the Al Noubaria location, the 

beginning of the disease on the different grapevine varieties (Flame, Superior, 

Thompson) was five days after spraying. Generally, Amistar-Top 

(azoxystrobin+ difenoconazole) showed the best reduction of disease severity 

% on Flame variety (15 %), while Prodizole and Flusilazole were the most 

efficient fungicides in controlling the disease after 10 days of spraying and the 

best reduction of powdery mildew disease severity % on all varieties. Pradizole 
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and flusilazole recorded disease severity% of (30 & 30), (30 & 45), and (50 & 

50) in Flame, Superior, and Thompson, respectively. In the second season 
(2020), 17 fungicides were tested after three foliar spray applications, with a 

10-day interval between each application. Nimrod followed by Delata-Dom 

25% EC gave the highest weight of cluster (68.3 and 63.3 gm/cluster), 

respectively. When testing agricultural fertilizers without fungicides, the best 

ones were chitosan and potassium sulfate. In the third season (2021), a 

chemical program was designed in comparison with the farm program and 

proved its efficiency in reducing disease and raising crop characteristics. In the 

last season (2021/2022), the final program was applied, which combines 

preventive and systemic fungicides and agricultural fertilizers, and it proved its 

high efficiency in reducing disease severity compared to the farm program and 

general control. 

Conclusively, the results showed that, under the conditions of the Al-

Noubaria region, powdery mildew disease appeared in the different grape 

varieties (Flame, Superior, and Thompson) five days after foliar spraying. The 

three varieties exhibited differences in their susceptibility to powdery mildew 

and their responses to treatments with fungicides or fertilizers. In general, 

Amistar-Top (azoxystrobin + difenoconazole) showed the best reduction in 

disease severity % on the Flame variety (15%). While chitosan and potassium 

phosphate were the best efficiency as alternative fungicides. The final program 

was applied in the dormant stage, which has proven highly efficient in reducing 

the severity of the disease compared to the agricultural program and general 

control. 

Keywords: Powdery mildew, grapes, fertilizers, fungicides and pest 

management. 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

INTRODUCTION 

 Grapevine powdery mildew is caused by the fungus Uncinula necator . 

This fungus infects green grapevine tissue including leaves, stems, and berries 

(Calonnec, et.al., 2006). As the fungus grows, and especially when it produces 

spores, it gives infected tissue an ash-grey powdery appearance Pertot et.al 

(2017). Powdery mildew infection distorts the growth of rapidly expanding 

leaves, which may become cupped. Old sites of powdery mildew infection on 

shoots are indicated by a red-brown to black staining on dormant canes. 

Grapevine powdery mildew only grows on cultivated grapevines and very 

closely related ornamental grapes. There are numerous species of powdery 

mildew fungi, affecting a wide range of plants. It is important to note that 

Uncinula necator is the only one that grows on grapevines Wilcox, et al. 

(2015). The disease-susceptible Grapevine when planted in areas having high 
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pathogen stress causes greater economic loss (Mueen Uddin et al.2022). In 

such a situation, the use of a fungicide is the only option to control the disease 

(Sônego et al., 2022). Generally, fungicides are used at a stipulated time to get 

the plant surface covered as a preventive tool. Sometimes, several fungicides 

are repeatedly sprayed concerning the time in the production cycle of a crop. 

The efficacy of fungicide is decreased when sprayed too early or late when the 

disease is in epidemic form. Powdery mildew affects grapes tremendously and 

non-commercial varieties have less resistance against this pathogen that 

requires 6 or more fungicide sprays for effective control (Pearson and 

Gadoury1992) and (Stark-Urnau and Kast, 1999). It has been reported that one 

week before bunches of theses with berries size of 2 mm is a highly susceptible 

stage to disease attack (Gadoury et al., 2003).  

Managing powdery mildew with fungicides for best results, fungicide 

treatments should begin before the overwintering fungus can infect new 

growth. The first few treatments are the most important and should be applied 

at appropriate intervals, starting at bud break or early shoot growth (Mueen 

Uddin et al., 2023).To decrease the inoculum potential, a disease management 

program must be undertaken early in the season which is imperative to reduce 

late-season disease problems. Because, without early control of the infection of 

powdery mildew, often leads to severe problems in the late season (Bettiga, 

2017 and Sadek et al., 2022). The objective of this work is the optimal time of 

application of chemical fungicides, the optimum dose, and the period between 

sprays. In addition to some suggested solutions of using nutrients as inducers of 

resistance within plants.  

Therefore, we reduce the indiscriminate use of pesticides. Designing a 

control program that includes agricultural fertilizers, and fungicides in a 

specific order and specific doses and intervening at the correct time to obtain 

the highest control efficiency. 
 

MATERIALS AND METHODS 
 

Field experiment:  

Mature, field-grown grapevines (Vitis vinifera L.) of the 8-year-old Flame, 

Superior and Thompson varieties were used during the fourth growing season. 

The experimental vineyards are located in Al-Nubaria (Behara Governorate). 

The fungicides common names, active ingredient and the rate of 

applications of all studied fungicides are tabulated in Table (1). 

In the first season of 2019, at Al-Nubaria region, application of 11 

fungicides (a single application only) were been tested for their efficiency on 
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Table (1): The tested fungicides used and rate of application 

Common name Rate (ml or gm) /  

100-liter water 

Active ingredient 

Eco pro 25% EC 20 Propconazole 

Eurozol 25% EC 50 Difenoconazole 

Delata-Dom 25% EC 50 Difenoconazole 

Topas 10 %  CE 10 Penconazole 

Prodizole, 30% EC 50 Difenoconazole +  elozanociporp  

Mycobutanil, 25% EC 25 linotubicar 25% Ec 

Amistar top 32.5%SC 75 Azoxystrobin+ Difenoconazole 

Curve25% EC 50 Difenoconazole 

Flusilazole 40% EC 3.0 Flusilazole 

Akoby 50% SC 10 Kresoxim-Methyl 

Topsin M 70% WP 80 Thiophanate – methyl 

Eminent 12.5% EW  35 Tetraconazole 

Bellis 38% WG 50 noinirao c eilinroiblotac 

Nimrod 25%EC 70 Bupirimate 

Switch 62.5% WG 50 Cyprodinil+Fludioxonil 

Carbendazim 80%WP 50 Carbendazim 

Lepra12.5%EW 25 Tetraconazle 

 

disease severity % on three varieties of grapevine, (Flame, Superior, and 

Thompson). The disease severity % was recorded at zero time and after 5 days, 

10, 21 days, and 28 days by applying the recommended dose. 

          In the second season (2020) at Al-Nubaria regions, seventeen fungicides 

were been applied 3 times and the interval between the application and the 

following one was every 10 days on three varieties of grapevine, (Flame, 

Superior, and Thompson). The disease severity % of powdery mildew was 

recorded, when the trees were 25% flowering, the beginning of spraying in the 

three varieties of grapes. Also, yield characteristics including number of 

clusters, number of shoulders, length of cluster, and weight of cluster, were 

assessed at harvest time. 

On the other hand, the alternative fungicides program was initiated on the 

first of January, Micronics sulfur, and Champion (Copper hydroxide) were 

sprayed once every two weeks. Then, the application of Potassium phosphate, 

Chitosan, Calcium nitrate, Potassium sulfate, Magnesium sulfate, Manganese 

sulfate, Ferrous sulfate and Mico- elements (Zinc and Iodine) were applied 

once every week, separately . 
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Table (2). Fertilizers treatments: 

 

Also, the effect of the alternative fungicide program on the yield characteristics 

(i.e. Number of clusters, Number of shoulders, length of the cluster, and weight 

of cluster), was recorded at harvest time. 

In the third season (2021), at Al-Nubaria regions, on three varieties of 

grapevine, (Flame, Superior, and Thompson), chemical program only either 

suggested program or farm chemical fungicides program that were been 

applied compared with the control treatment which sprayed water only. Each 

application was been done once every 10 days, both of farm and tested 

programs were been compared with the general treatment control, which was 

been sprayed with water only as general control. The efficiency of the three 

programs on disease severity % was recorded, two weeks after the last 

application.  

In the fourth season (2021/2022) at Al-Nubaria regions, three varieties of 

grapevine, (Flame, Superior, and Thompson), started on the first of November 

(2021) during the dormancy stage until harvest time at (2022). The tested 

program applied chemical fungicides and fertilizers (Tested) in comparison 

with the farm program (Farm) and both of them compared with the general 

treatment control which was been sprayed with water only as general control. 

In this respect, the effect of the tested program or farm program on the yield 

was been recorded at the harvest time. 

Disease severity assessment: 

To assess the severity of the disease depending on the devised scale 0-4 

by Lonsdale and Kotze (1993), Where:  

0= No diseases present  

Treatments  Rate alone/ L as (cm or g) 

Microvet-KZ 80% sulfur 80% 2,5 

Champion (Copper hydroxide) 2,5 

Potassium phosphate (Mono) 1.0  

Chitosan 0.5  

Calcium nitrate  1.0  

Potassium sulphate 1.0 

Magnesium sulphate 0.5  

Manganese sulphate 0.5  

Ferrous sulphate 0.3 

Micro elements (Zinc+ Iodine) 0.001 Mm (Mile molar )  
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1= 15-25% leaf area and berries infected,  2 =26%-50% leaf area and berries 

infested,  3 =51%-75% leaf area and berries infected,  4= More than 75% of 

leaf area and berries infected.  

Percent Index (PDI) is calculated by following formulae. The severity of 

the disease was calculated using the following formula:  

Disease severity % 100 

Σ = ´(n x v)/ 4Nx100 

Where:  

n = Number of the infected inflorescence in each category, v = Numerical 

values of each category, N = Total number of the examined inflorescence.  
 

Statistical analysis  
This experiment was arranged as a complete randomized block design with 

four replicates, three vines per each one. Data were subjected to analysis of 

variance (ANOVA) using Costat Statistical Software (1986). Means of all data 

were compared by LSD method at 5% according to Snedecor and Cochran 

(1994). 

 

RESULTS AND DISCUSSION 

Evaluate the effect of 11 fungicides on disease severity % of powdery 

mildew on three varieties of grapes using the recommended dose at different 

intervals (Zero time, 5 days, 10 days, 21 days, and 28 days): 

In general, the results in (Table 3) showed under Al-Noubaria location 

the beginning of the disease in the different varieties of grapevine (Flame, 

Superior, Thompson) was five days after spraying. The efficiency of fungicides 

in controlling the disease after five days of spraying and ten days of spraying 

was not significant, so there is no need to repeat spraying after five days. All 

fungicides showed significant differences in controlling the disease compared 

to the control. In this respect, after 5 days Amistar Top recorded the lowest 

disease severity % on Flame variety at the first seasons (15%). Myclobutanil 

and curve 25% Ec showed (10%) disease severity % at the first season on 

superior variety and Eurozol 25% Ec showed (25%) disease severity, five days 

after application on Thompson variety. However, the results 10 days post 

application showed that Perozole, Flusilazole, and Akoby 50% SC were the 

most efficient reduced disease severity on Flame variety in the first season 

recording (30, 30, 30 %) disease severity, respectively. Whatever, both 

Perozole and Delata-Dom 25% Ec and Topsin M70 gave (30,30 and 30%) 

decreased severity on Superior variety, 10 days post application. Perozol, 

Myclobutanil, Flusilazole, and Akoby50%SC decreased disease severity of 

powdery mildew on Thompson variety (50, 50, 50, and 50%), 10 days  post  
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Table 3: Evaluate the effect of 11 fungicides on disease severity% of powdery 

mildew on three varieties of grapes using the recommended rate at 

different intervals (5, 10, and 21 days post-application) in Frist season 

(2019), at the Al-Nubaria location     

 
 

application. After 28 days of application, the effectiveness of the fungicides in 

controlling was completely, as the disease severity rate in all treatments was 

100%. That results was agreement with Abdelhak et al. (2021) and  (Lior Gur, 

et al, 2023). In this respected, Wong and Wilcox (2002) found that two hundred 

fifty-six single-conidial chain isolates of Uncinula necator were assayed for 

their sensitivity to azoxystrobin and myclobutanil. Mean coefficients of 

variance for a leaf disk assay used to test fungicide sensitivities were 31% for 

azoxystrobin and 41%  for myclobutanil. Baseline ED50 values ranged from 

0.0037 to 0.028 µg/ml (mean 0.0097 µg/ml) for azoxystrobin and from 0.0049 

to 0.69 µg/ml (mean 0.075 µg/ml) for myclobutanil. Tests with three other 

strobilurin fungicides (kresoxim-methyl, pyraclostrobin, and trifloxystrobin) 
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indicate clear differences in the intrinsic activity of these compounds against U. 

necator, and the applicability of the methods developed with azoxystrobin for 

assays with pyraclostrobin and trifloxystrobin. 

In the second season (2020), data in Table (4) represented the effect of 

seventeen on fungicides disease severity %of powdery mildew on three 

varsities of grapes at Al-Nubaria region in the first season after 10 days, the 

percentage of disease severity decreased significantly for all fungicides 

compared to control, the best of them were Prodizole-EC 30 %, was the most 

decreased powdery mildew disease severity on Flame and Thompson varieties 

that recording (48.6 and 50.6 %) respectively. While, Delata-Dom 25%Ec was 

the highest efficiency on Superior variety, 10 days post application, that 

recording (42%) disease severity. These results were harmony with, (Miles 

et.al., 2012), Grove (2000) and Deliere (2010). In this respect, Semcheddine et 

al. (2018) reported that the repeated use of fungicides mainly Boscalid has 

resulted in the emergence of resistant microorganisms such as Botrytis cinerea. 

However, Boscalid resistance was never observed in E. necator. A large-scale 

survey of French grapevine field populations of E. necator revealed many field 

populations with low sensitivity to Boscalid. Single spore strains originating 

from collected resistant populations showed Half maximal effective 

concentration (EC50) values greater than 100 mg L-1, and strains originating 

from Boscalid-sensitive populations showed EC50 values lower than 1 mg L-1. 

The complete nucleotide sequences of the EnSdhB succinate dehydrogenase of 

sensitive and resistant single spore strains revealed that H242R and H242Y 

substitutions in the EnSdhB succinate dehydrogenase subunit conferred E. 

necator resistance to Boscalid. No cross-resistance of E. necator strains bearing 

H242R and H242Y substitutions in EnSdhB succinate dehydrogenase to 

Fluxapyroxad and Fluopyram was noticed.  

Therefore, the present results highlight the emergence of resistance to 

Boscalid activity in French vineyards and warrant the need for the  

implementation of risk assessment strategies to maintain effective grapevine 

protection against powdery mildew. 

Effect of seventeen fungicides sprayed every 10 days on yield 

characteristics of three varsities of grapes at Al-Nubaria. 

Data in Table (5) obtained Amistar–top recording the highest Flame 

cluster weight (185.0 g/ flame cluster), Delata-Dom 25% Ec, and Lepra 

produced the highest Superior cluster weight (135.00 and 135.00 g / superior 

cluster). That was agreement with (David et al., 2001). While, (Abdelhak 

Rhouma et.,al. 2001) found that  the  pathogen can differentially attack leaves 

and grapes, and is currently controlled with repeated applications of fungicides, 

under field conditions. 
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Table 4: Effect of seventeen fungicides on disease severity% of powdery 

mildew in three varieties of grapes at the Al-Nubaria in second 

(2020) season.   
Treatment Original fungicides treatment  Time Disease severity% 

Every   

10  

Days 

Flame Superior Thompson 

Zero Time  15.3 7.6 7.00 

Eco pro 25% EC Powdery mildew of mango 47.3 54.3 70.00 

Eurozol 25% EC ( Farm treatment ) 44.3 58.6 51.6 

Delata-Dom 25%EC Powdery mildew of grape  53.3 42.00 54.6 

Topas 

10% EC 

Powdery mildew of apple 

 ( Farm treatment ) 

45.6 52.3 70.00 

Prodizole 

30% EC 

Leaf spot of crops  48.6 49.3 50.6 

Mycobutanil, 25% EC Rust of peach  68.6 43.3 68.6 

Amistar top 

32.5%SC 

Leaf spot of guava + Blight of 

Mango ( Farm treatment ) 

53.00 43.3 64.6 

Curve 

25% EC 

Leave spots of crop, vegetables 

and powdery mildew of stone 

fruits  and pome  

54.00 53.6 67.3 

Flusilazole40% EC Powdery mildew of mango  51.00 49.00 59.00 

Akoby 50% SC Scab of apple  53.6 44.00 54.3 

Topsin M 

70% WP 

Powdery mildew of grape 

( Farm treatment ) 

50.00 46.00 66.6 

Emenent 12.5% EW Powdery mildew of apricot  60.00 73.6 77.6 

Bellis  

38% WG 

Fruit rot and powdery mildew 

of grape  ( Farm treatment )  

58.6 62.00 65.6 

Nimrod 

25%EC 

powdery mildew in  

apples, stone fruit, and mangoes 

53.3 45.00 58.00 

Switch 62.5% WG Fruit rot of grape 52.6 60.00 70.3 

Carbendazim 80%WP ( Farm treatment ) 52.00 50.00 65.00 

Lepra 12.5%EW Powdery mildew of apricot  41.00 42.00 65.00 

Control  100.0 100.0 100.0 

LSD0.05  4.28 3.64 9.64 
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Table 5: Effect of seventeen fungicides after sprayed every 10 days on yield 

characteristics of three varieties of grapes at Al-Nubaria in season (2020).  

N.C: Number of clusters, N.Sh: Number of shoulders, L.C: length of cluster, W.C: 

Weight of cluster 

 

In the second season (2020) of the experiment, alternative fungicides 

were applied in the form of agricultural fertilizers beginning in January in Al-

Nubaria. Generally, results in Table 6 showed that the most efficient fertilizer 

in reducing the percentage of disease severity was chitosan which gave (52,42.6 

and 50) disease severity % under Al-Nubaria locations that were on Flame, 

Superior, and Thompson grape varieties, followed by Potassium sulfate which 

gave (53.6,49  and 51%) disease severity on the same three grape verities 

under Al-Nubaria location, respectively.  
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Table 6: Effect of alternative fungicides on disease severity % of powdery 

mildew on three varieties of grapes at the Al-Nubaria locations in 

second season (2020).  

Treatments Sprays Time 

Disease severity% 

Flam

e 

Superior Thompson 

Micronics sulfur Two 1st January to15 0 0 0 

Shampion (Copper 

hydroxide) 

Two 15-30 January 0 0 0 

Zero time Every 

week 

1st –February-28/ 3 

 

5 APRIL 

0 0 0 

Potassium 

phosphate(Mono) 

55.3 54.3 58 

Chitosan 52 42.6 50 

Calcium  nitrate    59 55.6 64 

Potassium sulfate  53.6 49 51 

Magnesium sulphate 67.6 64.6 62 

Manganese sulphate  74 61.6 74 

Ferrous sulphate 75.3 70.3 74.3 

Zinc 70.3 62.3 61 

Small elements 58.6 54 54 

Control 86 78.3 79 

LSD. 0.05 7.4 3.7 4.3 

 

However, the results of nutrients applied alone without fungicides were in 

harmony with Lior Gur et al. (2022) found that in field experiments the foliar 

application of the potassium phosphate fertilizer as Top-KP + (1-50-33 NPK) 

reduced disease incidence on leaves and clusters by 15–65% and severity by 75–

90%, compared to untreated vines. Top-KP+ mixed with Nanovatz (containing the 

micronutrients boron and zinc) or with TruPhos Platinum (a mixture containing N, 

P2O5, K2O, Zn, B, Mg, Fe, Mn, Cu, Mo, and (CO) further reduced disease incidence 

by 30–90% and disease severity by 85–95%. These fertilizers were as effective as the 

fungicide tebuconazole.  

Tank mixtures of fertilizers and tebuconazole further enhanced control 

efficacy in the vineyards. The modes of action of fertilizers in disease control were 

elucidated via tests with grape seedlings, microscopy, and berry metabolomics. 

Fertilizers applied preventively to the foliage of grape seedlings inhibited powdery 

mildew development. Application on to existing mildew colonies plasmolysis 

mycelia and conidia and arrested the development of the disease. Berries treated with 
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fertilizers or with a fungicide showed a significant increase in anti-fungal and 

antioxidant metabolites (Ram et al., 2017). 

In terms of crop characteristics, as shown in Table 7, under Al-Nubaria 

location chitosan and potassium phosphate were among the best treatments as 

alternative fungicides. Whenever Chitosan gave the highest cluster average 

number on Flame, Superior and Thomas varieties (7, 8 and 3 cluster/ tree), 

respectively and it gave the best average weight (250, 201.6 and 51.6 

gm/cluster), respectively, followed by potassium phosphate which gave average 

number cluster (7, 3 and 3 cluster/ tree), (185, 186.6 and 48.3 gm./cluster) m 

respectively.  

In this respect, Chitosan is one of the nutrients that grapes were 

treated with, and it has shown a significant reduction in the % severity of 

powdery mildew disease. It is one of the DE acetylated chitin derivatives, 

as it sends signals to the plant to defend against plant pathogens as well 

as some viral diseases. It is safe for the plant, as it is considered an 

environmentally friendly alternative to fungicides, and these are the 

results compatible with, (Iriti et al., 2011).  

In addition to chitosan (Soares et al., 2023), potassium fertilization 

gave good results in reducing the disease rate results mentioned by 

(Bowen et al., 1992) that foliar application of potassium salts reduced 

Powdery mildew on grape leaves (Reuveni et al., 1997) and (Calzarano 

et al., 2014) showed that the foliar application of phosphate salts 

controlled powdery mildew in cucumber, roses, mango, apple, nectarine, 

and grapes. 

The proposed chemical control program was applied with the farm 

program at the beginning of January in Al-Nubaria 

The results in Table, 8 showed that the results also showed the 

efficiency of the proposed program in decreasing the disease and 

reducing the percentage of disease severity provided that they were 

applied in the same order and timing. In the third season of the 

experiment, the proposed chemical control program was applied to the 

farm program at the beginning of January in Al-Nubaria. In the last 

season, the program was fully applied with agricultural fertilizers, but 

spraying began in November before the buds opened. 

The program was fully applied with agricultural fertilizers, but 

spraying began in November before the buds opened (Table 9). 

Results in Table 9 showed a delayed appearance of the disease, as it 

began to appear clearly in March in Al-Nubaria. The severity of the 

disease% decreased wonderfully, reaching the end of the disease. The 

season reached 5, 3 and 1.5 in Al-Nubaria the three varieties compared to 

the farm program.  
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Table 7: Effect of alternative fungicides on yield characteristics of three varieties 

of grape at the Al- Nubaria location in second season (2020).    

 
N.C: Number of clusters, N.Sh: Number of shoulders, L.C: length of cluster, W.C: Weight of cluster  

The results were also reflected in the crop characteristics of the 

plant, as shown in (Table 10), where the crop characteristics were 

significantly higher in the case of the proposed program compared to the 

farm program.  

On the other hand, the tested chemical program was compared with 

the farm program in certain order to give the best management and the 

best time of spraying, in the fourth season integrated pest management 

was either tested or the farm program that contained the nutrients with 

chemical fungicides whether they were protective or systemic in certain 

order and beginning 
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Table 8: Effect of applying the chemical program on disease severity % of powdery 

mildew on three varieties of grapes at Al- Noubaria location in third 

season (2021)   

Program Treatments 

Time between 

Intervals  sprayer and 

followed 

Time of 

application 

Disease severity% 

Flame Superior Thompson 

Tested Micronics sulfur 10 Days 1-21/Jan 0 0 0 

Farm Micronics sulfur 1-21/ Jan 0 0 0 

*General control None  0 0 0 

Tested Copper hydroxide  

(Shampion) 

21/ Jan -15/Feb 0 0 0 

Farm Copper Oxycholoride 21/ Jan -15/Feb 0 0 0 

Tested Prodizole 30% EC 15-25/Feb 10 9 7 

Farm control Topas 10 % EC 15-25/Feb 19 15.6 14.6 

General control None  29.3 24 22 

Tested Mycobutanil, 25% EC 26/Feb-8/Mar 9.3 8 5 

Farm control Topas 10 % EC  26/Feb-8/Mar 25.3 25 22 

General control None  40.6 38.6 33.3 

Tested Akoby 50% SC 9-19/Mar 8.6 7 4 

Farm Bellis 38% WG 9-19/ Mar 33.3 30.3 28 

General control None  9-19/ Mar 52.3 49.3 45 

Tested Eurazol 25%EC  8 6 4 

Farm Bellis 38% WG 20-30/ Mar 45.6 42 38.6 

General control None 30/ Mar 73.3 66.3 64.3 

Tested Eco pro Ec25% 1-10/Apr. 6.3 4 2.6 

Farm control Amistar top 32.5%SC 10/ Apr. 55.3 51.6 59 

General control None  94.6 90 85 

Tested Curve25% EC 11-21/Apr. 3.3 3 1.6 

Farm Amistar top 32.5%SC 11/21/ Apr. 62.6 54.3 56.3 

General control None  100 100 100 

Tested Topsin M70% WP 22/Apr: 2/May 3 2.3 1 

Farm  Topsin M 70% WP 3/-13/May 61.3 58.6 57.3 

General control None  100 100 100 

Stop until harvest time  

*General control : sprayed water only 
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Table 9: Effect of applying integrated control program on disease severity % of 

powdery mildew on three varieties of grapes at the Al- Noubaria location 

in fourth season (2021/2022).  

Program Treatment 

Time between 

Intervals  sprayer 

and followed 

Time of 

application 

Disease severity 

Flame Superior Thompson 

Farm Moronic sulfur  1-20/Nov. 10  Days 0 0 0 

Tested Copper sulphate 1-20/ Nov 0 0 0 

Control None  0 0 0 

Tested Chitosan 21/ Nov -1/Dec. 0 0 0 

Farm Moronic sulfur  21/ Nov -1/Dec. 0 0 0 

Control None  0 0 0 

Tested Shampion (Copper hydroxide) 2-12/Dec. 0 0 0 

Farm Copper oxychloride 2-12/Dec. 0 0 0 

Control None  0 0 0 

Tested Potassium sulphate  13-23/2-12/Dec. 0 0 0 

Farm Chitosan 13-23/2-12/Dec. 0 0 0 

Control None  0 0 0 

Tested Eminent 12.5% EW  24/Dec.-3/Jan. 0 0 0 

Farm Topas 10 % EC 24/Dec.-3/Jan. 0 0 0 

Control None  0 0 0 

Tested potassium phosphate 4-14/Jan. 0 0 0 

Farm Topas 10 % EC 4-14/ Jan 0 0 0 

Control None  0 0 0 

Tested Topsin M 70% WP 15-25/ Jan 0 0 0 

Farm Chitosan 15-25/ Jan 0 0 0 

Control None  0 0 0 

Tested Micro elements 26/ Jan -5/Feb. 0 0 0 

Farm potassium phosphate 26/ Jan -5/Feb. 0 0 0 

Control None  0 0 0 

Tested Nimrod 25%EC 6-16/Feb. 0 0 0 

Farm potassium phosphate 6-16/Feb. 0 0 0 
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Continue Table 9: Effect of applying integrated control program on disease 

severity % of powdery mildew on three varieties of grapes at 

the Al- Noubaria location in fourth season (2021/2022).  

Program Treatment 

Time between 

Intervals  sprayer 

and followed 

Time of 

application 

Disease severity 

Flame Superior Thompson 

Control None   

10 Days 

 

 

 

0 0 0 

Tested Calcium  nitrate    17-27/Feb 0 0 0 

Farm Chitosan 17-27/ Feb 0 0 0 

Control None  23 17.6 22.3 

Tested Lepra12.5%EW 28/ Feb -9/Mar 0 0 6 

Farm Bellis 38% WG 28/ Feb -9/ Mar 21 18.5 17.5 

Control None  35.6 33.6 33.6 

Tested Chitosan 10-20/ Mar 3 0 0 0 

Farm Bellis 38% WG 10-20/ Mar 27.3 24.3 23.6 

Control None  53.3 32.3 42.6 

Tested  Bellis 38% WG 21/ Mar -1/Apr. 9.6 9 8 

Farm potassium phosphate 21/ Mar -1/ Apr. 20.3 24.6 22 

Control None  61.3 58 54 

Tested  potassium sulphate  2-12/ Apr. 9 7 7 

Farm  Amistar top 32.5%SC 2-12/ Apr. 26.3 26.3 23.6 

Control None  75.3 67.6 65 

Tested Amistar top 32.5%SC 12-22/ Apr. 7 5 4 

Farm Amistar top 32.5%SC 12-22/ Apr. 26 26.6 25 

Control None  85 81.6 75 

Tested Switch 62.5% WG 23/ Apr.-3/May 5 3 1.5 

Farm Topsin M 70% WP 23/ Apr.-3/ May 31.6 30.3 30.6 

Control   100 100 96.6 

Stop until harvest time  
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Table 10: Effect of applying tested program on yield characteristics of three 

varieties of grapes at the Al- Noubaria location in fourth season (2022). 

 
N.C:Number of clusters, N.Sh: Number of shoulders, L.C: length of cluster, W.C: Weight of cluster  

spraying early in November compared with general control treatment with 

sprayed with only water  complete control of the disease, this results 

compatible with (Mueen Uddin et al., 2022).  

Conclusively, the results showed that under the conditions of the Al-

Noubaria region, powdery mildew disease showed on the different grape 

varieties (Flame, Superior, and Thompson) five days after spraying. There were 

differences in the three varieties in their susceptibility to powdery mildew or 

their response to treatments with fungicides or fertilizers. In general, Amistar-

Top (azoxystrobin + difenoconazole) showed the best reduction in disease 

severity % on the Flame variety (15%). 

Chitosan and potassium phosphate were the best efficiency as alternative 

fungicides. The final program was applied in the dormant stage, which has 

proven highly efficient in reducing the severity of the disease compared to the 

agricultural program and general control. 
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فٌ ( Uncinula necator) نًكافحة انًتكايهة نهبَاض اندقَقٌ عهي انعنبا

 اننوبارٍة وتأثَرها عهي يحصول انعنب يوقع
 

يقهد ، هشاو عبد انًنعى يحًد، يحًد  نجَب شرقاوى ، طه سحر شرقاوً عبد الله احًد

 .شَرٍن انسَد اننحاس و يحًد صلاح اندٍن فهَفم ينَر ، طارق عبد انرحًن ،

 

شبرع عبيعخ،  9سى ثحٕس أيزاض انفبكٓخ، يعٓذ ثحٕس أيزاض انُجبد، انجحٕس انشراعٛخ، ق 1

، يصز.11619-انغٛشح  

شبرع عبيعخ،  9. قسى ثحٕس انفٕاكّ الاسزٕائٛخ، يعٓذ ثحٕس انجسزُخ، يزكش انجحٕس انشراعٛخ، 1
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( ٔكبٌ انٓذف 2022 -2019أعزٚذ ْذِ انذراسخ عهٗ يذار أرثعخ يٕاسى ) 

انزئٛسٙ يُٓب ْٕ يكبفحخ يزض انجٛبض انذقٛقٙ فٙ انعُت انًزسجت عٍ انفطز 

Uncinula necator عهٗ أٌ رزى انًكبفحخ يٍ خلال ثزَبيظ يكبفحخ كًٛٛبئٙ يع ،

يجٛذاد انفطزٚبد  بداسزخذاو الأسًذح انشراعٛخ فٙ انجزَبيظ يٍ أعم رقهٛم عذد رش

 11 رأصٛز اخزجبررى ( 2019فٙ انًٕسى الأٔل ) ،ٔكذنك انسٛطزح انكبيهخ عهٗ انًزض

انُسجخ عهٗ ثعذ رشخ ٔاحذح فقظ ئٛخ( )يجٛذاد عٓبسّٚ أ ٔقبيخزهفبً  يجٛذاً فطزٚبً فعبلاً 

 .ٔانصفبد انًحصٕنٛخشذح انًزض انًئٕٚخ ن

بداية ظهور قد تبين ه النوبارية أن منطقة وفي هذا الصدد أظهرت النتائج في 
سوبيريور،   على أصناف العنب المختلفة )فليم،من المعاملة  بعد خمسة ايام المرض

استروبيين  أزوكسي ) و بشكل عام أظهر الأميستارتوب .( طومسون
صنف الفيلم  ئوية لشدة المرض علىالنسبة الم أفضل تخفيض في ديفينوكونازول( +
الفلوسيلازول  البروديزول و أيام من رش المبيدات كان مبيد ٥1بعد  بينما (%٥١)

سجل مبيد  ه. حيث انعلى جميع الأصناف و ذلك الأكثر كفاءة في مكافحة
 %٠1)  (،%٠1،  %٠1) نسبه المئويه لشدة المرضال والفلوسيلازول البروديزول

عهٗ انزٕانٙ. فٙ اصُبف انفهٛى ٔانسٕثٛزٕٚر ٔطٕيسٌٕ  (١1%،  ١1%) ، %(٥١، 

 11يزاد يزكزرح كم  3يجٛذ فطز٘ ثعذ رش  17رى اخزجبر  (2020)فٙ انًٕسى انضبَٙ
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لأٔساٌ زٕسظ أعهٗ ياعطٗ انًُزٔد اسزخذاو يجٛذ ٔعذ اٌ  انزبنٛخ. ّأٚبو ثٍٛ انزشخ ٔانزش

ى/عُقٕد( ع 63.3ٔ  61.3)حٛش آَى سغهٕا  يجٛذ انذنزب دٔوانفٛهى ٚهّٛ عهٙ صُف انعُقٕد 

فقذ اعطٙ ، ًجٛذاداسزخذاو ان دٌٔ يُفزدِعُذ اخزجبر الأسًذح انشراعٛخ . عهٗ انزٕانٙ

( رى رصًٛى 1111. ٔفٙ انًٕسى انضبنش )افضم َزبئظ انشٛزٕساٌ ٔكجزٚزبد انجٕربسٕٛو

اَزشبر فٙ انحذ يٍ أصجذ كفبءرّ ٔقذ يقبرَخ ثجزَبيظ انًشرعخ ٔنهًكبفحّ ظ كًٛٛبئٙ ثزَبي

( رى رطجٛق 1111/1111صفبد انًحصٕل. ٔفٙ انًٕسى الاخٛز ) سٚبدحض ًٔزان

انٕقبئٛخ ٔانغٓبسٚخ ٔالأسًذح انشراعٛخ  بديجٛذاد انفطزٚنجزَبيظ انُٓبئٙ انذ٘ ٚغًع ثٍٛ ا

 ظ انًسزخذو فٙ انًشرعّ ذح انًزض يقبرَخ ثبنجزَبيش ٔأصجذ كفبءرّ انعبنٛخ فٙ رقهٛم

 . )رشى ثبنًبء فقظ( ٔانًكبفحخ انعبيخ

ٕثبرّٚ ُان رحذ ظزٔف يُطقخاَّ ثعذ خًسخ اٚبو يٍ انًعبيهخ أظٓزد انُزبئظ  انتوصَة:

ٔقذ  انًزض عهٗ أصُبف انعُت انًخزهفخ )فلاو، سٕثٛزٕٚر، طٕيسٌٕ(. رى ثذاٚخ ظٕٓر

قبثهٛزٓب نلإصبثخ ثبنجٛبض انذقٛقٙ أٔ يذٖ يٍ حٛش صُبف انضلاصخ اخزلافبد فٙ الأٔعذ 

ٗ رٕة )أسٔكس-.ثشكم عبو أظٓز الأيٛسزبر اسزغبثزٓب نهًعبيلاد ثبنًجٛذاد أٔ الأسًذح

عهٗ صُف شذح انًزض انُسجخ انًئّٕٚ نٍٛ + دٚفُٕٛكَٕبسٔل( أفضم رخفٛط فٙ ٛٚسززٔث

انجٕربسٕٛو.  كبٌ أفضهٓب انشٛزٕساٌ ٔفٕسفبدشراعٛخ عُذ اخزجبر الأسًذح ان%(. 15انفٛهى )

انٕقبئٛخ ٔانغٓبسٚخ ٔالأسًذح انجزَبيظ انُٓبئٙ ٔانذ٘ ٚغًع ثٍٛ يجٛذاد انفطزٚبد رى رطجٛق 

نًسزخذو فٙ انشراعٛخ انزٙ أصجزذ كفبءرٓب انعبنٛخ فٙ رقهٛم شذح انًزض يقبرَخ ثبنجزَبيظ ا

 ثبنًبء فقظ( رشانًشرعّ ٔانًكبفحخ انعبيّ )

فتاحَةنكهًا ، انعُت، الأسًذح، ات انً قٙٛ بٛض انذق ذاد انفطزٚخ: انج جًٛ زًكبيهخًكبفحخ انٔ ان  .ان

 


