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ABSTRACT: An integrated control program for peaches and apples powdery mildew was 

evaluatedboth   Burg Al-Arab and South of Tahreer regions. In the first season, the efficiency of the 

program’s fungicides  were tested in terms of the number of sprays and the most appropriate time to 

repeat the sprays, as well as the best effective fungicides. It was found that they  all treatments were 

effective in controlling the disease. The best time to repeat spraying was from seven up to 10 days. In 

the second season, the chosen fungicides were evaluated compared with the farm fungicides 

individually, and the general control (sprayed with water only). On the other hand, evaluation of 

essential oils and fertilizers were done individually. The results showed the efficiency of systemic 

fungicide (Scor), copper and sulfur (preventive fungicides) and cinnamon oil and chitosan as Eco - 

friendly alternatives in controlling the disease. In the third season all tested fungicides used at the 

dormancy stage of trees at first January before buds swelling , data showed that all fungicides indicate 

high effect in decreasing the disease comparing with control at the in first of May compared to the  

control (100% disease severity).  The tested fungicides gave 2.9% and 3.3% in case of peach at Borg 

Al-Arab and South of Tahreer respectively and 6%, 8.6% in apple at Borg Al-Arab and South of 

Tahreer respectively. At the fourth season all treatments combined in the integrated program  were 

done at beginning spray (at 8 January while dormancy stage of trees) on apple. The tested program 

showed significant  reduction on peach and apple powdery mildew compared to  the control (100% 

disease severity) at the end of tested program  comparing with the farm of tested program  in case of 

peach and apple at Borg Al-Arab and South of Tahreer respectively, in May before harvest. In the fifth 

season the same tested program applied at t at the first of November during the winter tree service. 

The tested program was effective in control peach and apple powdery disease in  locations. 
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INTRODUCTION 

Peach (Prunu spersica) is one of the stone 

fruit family, which includes apricots, plums, and 

cherries (Ravi Kant et al., 2018). The peach 

fruit is rich in vitamins and minerals like 

vitamin C, vitamin A, potassium, and fiber. 

Egypt produces different types of peaches, 

including the yellow flesh and white flesh varieties. 

The country has developed effective methods 
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for growing these peaches, including careful 

selection of the planting site, regular pruning of 

the trees and pest control measures (Zheng et 

al., 2014). Egypt is  producing  0.34 million tons 

of the world peach production), (FAOSTAT, 

2020). Apple (Malus domestica) considered of the 

most widely consumed fruits in the world. 

Apple trees are deciduous and grow in most 

countries of the moderate regions and in some 

tropical areas (Ferree and Warrington, 2003). 

Apple trees, are attacked by various pathogens 

in Egypt and  worldwide.  

Peach powdery mildew caused by the fungus 

Podosphaera pannosa (Grove, 1995). It overwinters 

on infected twigs, shoots, and buds of peach. A 

similar symptom with rusty spots on fruits may 

be caused by Podosphaera leucotricha the 

causal agent of apple powdery mildew, thus  

eradicating adjacent  fruits can reduce rusty spot 

in peach orchards (Urbanietz and Dunemann, 

2005). Powdery mildew primarily damages the 

skin of green fruit but can also occur on leaves 

and young shoots. This disease may cause 

serious damage during years with cold and 

humid springs, followed by hot, dry summers. 

Signs start as a powdery white coating on 

infected surfaces that transition into a brown 

color with age. Young fruits develop white, 

spherical spots that may enlarge, then turn 

orange-tan and appear rusty. Symptoms usually 

occur on green fruits and disappear as the fruit 

develops (El-Moslimany et al., 2020; Xu and 

Madden, 2002). 

Several fungicides are registered to  use on 

fruit trees, and each may be very effective 

against some diseases. Most fungicides are 

effective primarily as protectant fungicides; 

which  must be applied before infection occurs 

to prevent damage. Some fungicides are locally 

systemic and have curative activity which 

provides  certain control of infections that have 

already started.  The Developing a fungicide 

spray program for fruit trees must be  include 

rates, and proper the application times. There are  

several group of fungicides that had a positive 

and significant effect on reducing disease 

parameters and increasing yield i.e., Punch 

(Hemantet al., 2012), Flusilazole or Pyrazophos 

(Lonsdale and Kotze, 1991), Topas (Haqet al., 

1994), Thiophanat-methyl and sulfur (Akhtaret 

al., 1998), Hexaconazol, Amistar 25 SC (Fugroet 

al., 2012) Penconazole, Myclobutanil, and 

Tetraconazole (Reuveni et al., 2018).  

In recent years, there  is increase interest in 

the use of essential oil combinations to improve 

their natural antimicrobial and anti-fungal 

activities. Fu et al. (2007 and El-Moslimany 

Rabab, et al, 2020)) noticed an increase of anti-

fungal effects caused by combinations of 

essential oils; the antimicrobial properties of 

clove oil (from Syzygium aromaticum L.) and 

rosemary oil (from Rosmarin sofficinalis L.) 

(Dafereraet al., 2000; Angioniet al., 2004; 

Jirovetzet al., 2006).  

This research aims to highlight the efficacy 

of plant protection strategies based on natural 

products. In order to decrease the use of 

synthetic fungicides, based on essential oils, and 

fertilizers, have been tested against powdery 

mildew.  

MATERIAL AND METHODS 

The present investigation was carried out 

during five successive growing seasons on 

peach cultivar Sporting  (Prunus persica L.), 

grown in a private orchard and apple cultivar 

Anna106 at Borg Al-Arab region, Alexandria 

governorate and South of Tahreer, Behiera 

governorate Egypt. The soil was sandy and well 

drained, and the trees were under dripping 

irrigation. The experiment trees were performed 

on 8-years-old, three replicates for each 

treatment was used. The trees were treated with 

a group of fungicides (systemic and protective), 

and essential oils and asome fertilizers in 

controlling powdery mildew in both peaches and 

apples. 

In the first season, different fungicides 

(Score, Nimrod, Topas, Punch, Akoby, Funga-

pro, Leader, Alpha Captan and Divora) were 

applied and their doses were mentioned in Table 

1. In the second season, sex fungicides from the 

experimental control program (Score, Nimrod, 

Topas, Punch, Akoby, Funga-pro and Leader), 

plus three fungicides that were applied under 

farm programmer, Topas, Bleise, Amestar top 

and Topsen m 70%) ) Under farm condition, they 

applied control program of the powdery meldow 

disease both on peach and apple but that was 

https://phytopatholres.biomedcentral.com/articles/10.1186/s42483-022-00134-0#ref-CR116
https://phytopatholres.biomedcentral.com/articles/10.1186/s42483-022-00134-0#ref-CR31
https://phytopatholres.biomedcentral.com/articles/10.1186/s42483-022-00134-0#ref-CR37
https://phytopatholres.biomedcentral.com/articles/10.1186/s42483-022-00134-0#ref-CR99
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less effective to impact the disease after some 

seasons. In this respect, the strains of pathogenic 

fungi are either have acquired immunity to the 

fungicides which were applied under farm 

program or there are new strains of the pathogen 

that have developed more immunity to the 

pesticides used. So, in this study, the suggested 

control program was been compared with farm 

program and both of two programs were 

compered with general control which was 

sprayed with water only compared with 

untreated trees as general control. Also, essential 

oils (Clove, Cinnamon, Camphor Thyme, Neem 

and Anise oil) and fertilizers (Chitosan, Potassium 

and Calcium chloride, Potassium, Calcium silicate 

and NPK+Mg Macro elements) were evaluated. 

All treatments were evaluated individually 

compared with the program of fungicides’ farm. 

In the third season, the fungicides of the 

experimental program were compared with the 

farm program in a specific order, combined. On 

the other experimental organic program,  which 

were been companied with fertilizers minerals 

salts ,oils and copper and micron sulfur were 

applied as  the rest of the treatments were also 

combined with the fungicides in another 

experiment, as shown in Tables 7 and 8, and all 

of suggested, farm and organic programmers 

compared with untreated trees as general 

control. In the fourth season both of programs 

suggested combined with fertilizers and oils 

farm’s integrated best management programs,  

and the application was started at first of 

January compared with untreated control (Table 

9). Finally, in the fifth season the same two 

programs were tested  at early during the winter 

tree service period (Table 10). 

Disease Severity Assessment 

Disease severity was assessed by evaluating 

the percentage of infected area, using grated of 

five classes:  

0 = no powdery mildew; 

 1 = 0–1% of leaf area affected; 

 2 = 1–5% of leaf area affected; 

 3 = 5–20% of leaf area affected; 

 4 = 20–40% of leaf area affected;  

5 = > 40% of leaf area affected. 

(European and Mediterranean Plant Protection 

Organization, EPPO Standards, 1996). 

The obtained results were processed by the 

Mc-Kinney’s formula (McKinney, 1923), which 

generates a numeric disease index: 

 DI of severity of attack: DI= (Σvn)/(NV)×100. 

Where: v represents the numeric value of the 

class; n is the number of plants assigned to the 

class; N is the total number of the plants in the 

replication and V is the numeric value of the 

highest class. 

Statistical Analysis  

Data were subjected to one-way analysis of 

variance (ANOVA) and differences in the least 

significant differences (LSD) test. Statistical 

procedures were performed using the statistical 

analysis system software STATGRA PHICS® 

PLUS (Manugistics Inc., Maryland, USA). The 

significant level was selected at P≤ 0.05. 

RESULTS 

Data presented in Table 2 shows the effect of 
nine fungicides (Score, Nimrod, Topas, Punch, 
Leader and Akoby) used separately as systemic 
and protectant on reducing the disease severity 
of powdery mildew on apple and peach at two 
locations (Borgalarab and South of Tahreer) at 
the first season. 

Evaluation of the fungicides was done at zero 
time, then after one hour post spray, 5, 7 and 10 
days of post spraying.  

Data show that all of fungicides reduced the 
disease significantly especially systemic 
fungicides and after 7 days from spraying.  

Data in Table 3  recorded the lowest values 

of disease severity  after three  days then after 10 

and t 15 days compared with untreated control.  

Generally, Data in Table 3 indicate that, 

spraying fungicides every 3, 10, 15 and 21 days 

effectively reduced the powdery mildew the 

average percentage of disease severity of each of 

peach and apple at Borg Al-Arab and South of 

Tahreer at first season . The results showed clear 

significant differences between the treatments, 

where the best time to re-spray was after 10 days 

where the percentage of disease severity on the 

trees was decreased, compared to 15 days, 21 

days and the control. 
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Table 1. List of fungicides with their descriptions, chemical name trade name, and rate of 

application recommended (M.A.), List of essential oils and fertilizers used in program 

with their applications rate 

Fungicides Rate/100 

liter water 

Active ingredient Essential oils and 

fertilizers 

Rate/L 

Score 25%EC 150 ml Difenconazole Clove oil 2 ml +3%Tween80 

Nimrod 25%EC 70 ml Buprmate Cinnamon 2 ml +3%Tween80 

Topas10 % EC 25 ml Penconazole Camphor 2 ml +3%Tween80 

Punch 6 ml Flusilazole Thyme oil 2 ml +3%Tween80 

Akoby 50% wp 250 gm Kresoxim-Methyl Neem oil 2 ml +3%Tween80 

Fungi-pro45 EW 75 ml Prochloraz Anise oil 2 ml +3%Tween80 

Leader45% EC 75 ml Prochloraz Chitosan 0.5gm
 

Alphacaptan 

80%WG 

200 gm Phthalimide Calcium Silicate 2 gm 

Praiz 54%SC 250 g Chlorothalonil Potassium Silicate 2 gm 

Divora 40% SC 70 ml Cyproconazole (NPK+MG) 

Macro element 

1 gm 

Micronit KZ WP 

80% 

250 g Sulfur Calcium Chloride 2 gm 

Copper sulphate 100 g Copper Potassium Chloride 0.5gm
 

Amistar top 

32.5%SC 

75 ml Azoxystrobin, 

Difenoconazole 

Control 

(Water) 

Topsin M 70%wp 65 gm Chlorothalonil methyl 

 

 

Table 2. Effect of first spray fungicide at at five times (zero, after 1 hour, 5, 7 and 10 days) post 

applications an disease severity of powdery mildew of peach and apple at two locations 

in the first season (2019) 

 

 

Treatments 

 After one  

hour 

5 days post 

application 

7 days post 

 application 

10 days post 

application 

Borg Al-

Arab 

South of 

Tahreer 

Borg Al-

Arab 

South of 

Tahreer 

Borg Al-

Arab 

South of 

Tahreer 

Borg Al-

Arab 

South of 

Tahreer 
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p
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p

p
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P
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A
p

p
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Zero time 10 14 4 12             

Score 10 14 4 12 14 12 8 6 20 32 14 32 22 42 20 36 

Nimrod 10 14 4 12 22 22 6 16 26 32 18 26 30 38 24 30 

Topas 10 14 4 12 22 24 12 18 26 38 20 30 38 48 36 36 

Punch 10 14 4 12 22 16 26 26 26 26 20 30 28 38 24 40 

Akoby 10 14 4 12 32 34 24 32 34 34 26 30 48 52 38 48 

Fungi pro 10 14 4 12 22 34 20 32 38 36 32 36 44 52 32 46 

Leader 10 14 4 12 18 30 16 28 28 34 22 30 42 44 38 46 

Alpha captan 10 14 4 12 22 24 22 20 36 38 32 34 52 58 54 54 

Divora 10 14 4 12 30 28 24 26 34 38 30 34 40 48 38 36 

Control 10 14 4 12 48 52.0 44 44 62 68 60 70 67.5 85 65 65 

LSD 0.05 n.s n.s n.s 9.9 8.670 7.794 10.6 10.7 12.4 11.12 10.79 11.75 9.42 9.97 8.36 10.66 
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Table 3. Effect of second spray fungicides four times (3, 10.15 and 21 days) after application on 

average of percentage disease severity of peach and apple powdery mildew at two 

locations in the first season in the first season (2019) 

Treatments 3 days after  

application 

10 days post 

application 

15 days post 

application 

21 days post 

application 

Borg  

Al-Arab 

South of 

Tahreer 

Borg  

Al-Arab 

South of 

Tahreer 

Borg  

Al-Arab 

South of 

Tahreer 

Borg  

Al-Arab 

South of 

Tahreer 

P
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ch
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A
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Score 10 22 10 18 20 36 16 26 32 38 32 44 59 64 48 62 

Nimrod 30 30 16 24 26 36 22 30 32 42 30 38 50 56 50 58 

Topas 22 38 18 22 32 44 24 34 40 54 26 44 52 76 48 60 

Punch 18 30 22 30 22 34 24 34 36 44 24 38 54 60 50 56 

Akoby 30 34 32 32 38 50 38 40 40 56 42 48 62 64 60 58 

Fungi pro 26 28 26 30 30 38 26 38 38 52 42 50 48 78 46 60 

Leader 28 36 22 30 32 40 30 36 50 44 46 40 66 54 58 52 

Alpha captan 24 26 22 20 36 32 32 28 52 54 56 54 70 72 70 72 

Divora 28 36 20 24 40 44 32 38 52 54 58 50 70 78 72 80 

Control 82 86 84 86 92 98 92 88 100 100 100 100 100 100 100 100 

LSD 0.05 10.6 9.8 8.6 12.7 9.7 9.4 12.4 9.7 8.2 8.2 7.3 11.2 10.73 12.34 9.79 10.77 
 

 

Data in Tables 4, 5 and 6 indicate the 

evaluation of fungicides, essential oils and 

fertilizers separately at the second season in two 

locations  on percentage of disease severity. At 

the second season Table 4 showed that fungicides 

of tested program and farm fungicides separately 

at the beginning of spray  on 20 February in the 

dormancy stage of the trees. All fungicides gave 

significant differences,  Scor and Topas, were 

the most effective ones in contrast Leader and 

Fungi-pro were the least effective ones. In case 

of essential oils in Table 5 the high effect in 

decreasing disease was cinnamon oil and the 

least effective on disease was anise oil. While, 

Data in Table 6 indicated that the application of 

fertilizers early at first February, chitosan gave 

high effect in decreasing the disease severity 

comparing with control. Fertilizers the least 

effect were macro (NPK + MG) elements and 

calcium silicate.  

In the third season (2021) all fungicides 

of suggested program and fungicides of farm 

combined (Table 7), started and used at the 

dormancy stage of trees (in first January before 

swelling buds) with contact fungicides (sulfur 

and copper) and in February with systemic 

fungicides. Tops in M Fungicide was stopped 

spraying because of flowering, then resumption 

spraying was done in first March with Punch 

fungi, Tops in M and Akoby (systemic 

fungicides). All fungicides used proved to be 

high effective in decreasing the disease compared 

with control (100% disease severity) at the first 

May Generally, less significant difference between 

both of chemical programs, either suggested or 

farm chemical control program, and the general 

control treatment which sprayed with only 

water, (LSD 5%), gave 2.9% and 3.3% in case 

of peach at Borg Al-Arab and South of Tahreer 
respectively and  3.2%, and 3.7% apple Borg 

Al-Arab and South of Tahreer, respectively 

(Table 7). However, the suggest program was 

more effective than farm chemical control 

program. In this respect, suggested program 

recorded 0 % and 2% diseases severity of peach 

powdery mildew, while in case of apple gave 1 

and 2.5% disease severity compared with farm 

chemical control program which gave 4.3 and 

6.3% disease severity of peach powdery mildew 

and 6.0 and 8.6% disease severity of apple 

powdery mildew, respectively (Table 7).  

Data in Table 8 indicate that the suggested 

fertilizers and oils complained together as 

organic suggested was more effective than 

untreated general control treatment which 

recorded (62.3 and 57.3%)  diseases  severity  %  
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Table 4. Evaluated tested fungicides and farm fungicides separately at two locations on 

decreasing average of disease severity percentage peach and apple powdery mildew in 

the second season (2020) 

Treatments Application time Time of final result  Borg Al-Arab South of Tahreer 

Zero time 20/2 4/4 :  19/4 Peach Apple Peach Apple 

7 10.3 3.6 7 

Suggest program fungicides Suggest program fungicides 

Score 20/2(3 Sprays) 32.3 37 31.6 39.6 

Nimrod 37.3 48.3 35 42 

Topas 33.3 49.6 39.6 32.3 

Punch 41  39.6 39.6 34.6 

Fungi-pro 44.3 53.3 41 47 

Leader 51.3 35.3 46.3 32.3 

(farm fungicides) (farm fungicides) (farm fungicides) 

Topas (farm fungicides) 20/2(3 Sprays) 31.6 37.6 29.3 33 

Amistar top  38.6 36.6 32 33.6 

Topsin M 52.6 60 45.6 50.3 

Control (Water) 80.6 86.3 71 72.6 

LSD 0.05   3.34 4.93 4.80 2.63 

 

Table 5. Evaluated tested essential oils separately at two locations for decreasing average of 

disease severity percentage powdery mildew of peach and apple in the second season 

(2020) 

Treatments Application time Borg Al-Arab South of Tahreer 

Zero time 15/2 Peach Apple Peach Apple 

7.3 10 3 7 

Clove oil 15/2(12 Sprays)/twice a week 76 60 75.3 60.6 

Cinnamon  64 62 55 61.3 

Camphor 86.3 66.6 79.6 65.6 

Thyme oil 72 73 68 69.3 

Neem oil 80.6 80 78 73.3 

Anise oil 88.3 87.6 87.6 83 

Control (Water) 97.3 98.3 93.3 88.6 

LSD 0.05  5.36 6.299 5.61 4.47 

 

Table 6. Effect of tested fertilizers separately at two locations on the average of disease severity 

percentage powdery mildew in peach and apple in the second season (2020) 

Treatments Application time Borg Al-Arab South of Tahreer 

Zero time 1/February: 17/5  Peach Apple Peach Apple 

0 2 0 0 

Chitosan 1/2 (10 Sprays)/one every 

10 days 

58.3 58.3 47.3 51.6 

Calcium silicate 63.3 65.3 53.6 59.3 

Potassium silicate 60.6 63.3 52.6 58.3 

Macro elements 74 77 62.3 66 

Calcium chloride 59.6 64 55 54.6 

Potassium chloride 62 51.3 53.3 50 

Control (Water) 100 100 96.3 90 

LSD 0.05  5.31 5.09 6.07 5.29 
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Table 7. Effect of combining fungicides on the average of disease severity percentage of powdery 

mildew of peach and apple at two locations in the third season (2021) 

Treatments Application time Borg Al-Arab South of Tahreer 

Peach Apple Peach Apple 

Micron Sulfur 

suggest program 

1/1 :15/1 

(2 Sprays onece a week) 

0 0 0 0 

Micron Sulfur 

farm programs 

1/1 :15/1 (2 Sprays onece a week) 0 0 0 0 

General Control No: Spray only water 0 0 0 0 

Copper Oxychloride 

suggest program 

16/1 : 31/1(2 Sprays onece a week) 0 0 0 0 

Copper Oxychloride 

farm programs 

16/1 : 31/1 (2 Sprays onece a week) 0 0 0 0 

General Control No: Spray only water 0 0 0 0 

Topas suggest program 1/2 : 15/2( One spray/15 days) 0 0 0 0 

Copper Sulphate farm 

programs 

1/2 : 15/2 ( One spray/15 days) 0 0 7 1 

General Control No: Spray only water 5.3 7 9.7 13.3 

Topas suggest program 15/2 : 28/2 15.6 19.3 17.6 19 

Topsin M farm 

programs 

15/2 : 28/2 17.6 23.3 23 27.3 

General Control No: Spray only water 22.6 17.6 32.6 36 

Namroud suggest 

program 

1/3 :10/3The second one from 11/3: 21/3 

(two sprays once /10days 

7.6 13.3 14.6 17 

Topsin M farm 

programs 

1/3 :10/3The second one from 11/3: 21/3 

(two sprays once /10days 

15.3 16.3 16 20 

General Control No: Spray only water 37.3 44.6 47.6 50.6 

Score suggest program 22/3 :2/4The second one from 2/4: 12/4 

(two sprays once /10days 

8.3 10 10.3 13.6 

Bleze 

farm programs 

22/3 :2/4The second one from 2/4: 12/4 

(two sprays once /10days 

11.3 12.6 15 17 

General Control No: Spray only water 57 63 64.6 68 

Punch suggest program 12/4 :22/4The second one from 22/4: 2/5 

(two sprays once /10days 

5 5.3 9 12.6 

Amistar top farm 

programs 

12/4 :22/4The second one from 22/4: 2/5 

(two sprays once /10days 

7 7 9.6 11.6 

General Control No: Spray only water 78.3 84 91.6 96.6 

Leader suggest 

program 

3/5 :13/5The second one from 13/5: 23/5 

(two sprays once /10days 

0 1 2 2.5 

Topsin M 

farm programs 

3/5 :13/5The second one from 13/5: 23/5 

(two sprays once /10days) 

4.3 6 6.3 8.6 

General Control No: Spray only water 100 100 100 100 

LSD 0.05  2.942 3.145 3.324 3.675 
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Table 8. Effect of combining contact fungicides, essential oils and fertilizers on the average of 

disease severity percentage of peach and apple powdery mildew at two locations in the 

third season (2021) 

Treatments Application time Borg Al-Arab South of Tahreer 

Peach Apple Peach Apple 

Micron sulfur 8/1:15/1(one Spray onece a week) 0 0 0 0 
General control No: Spray only water 0 0 0 0 
Copper Oxychloride 16/1 :23/1 one spray 0 0 0 0 
General Control No: Spray only water 0 0 0 0 
Clove oil 24/1:31/1twice a week 0 0 0 0 
General control No: Spray only water 0 0 0 0 
Cinnamon oil 1-8/2 twice a week 0 0 0 0 
General control  No: Spray only water 3.5 5.3 1.3 2.3 
Thyme oil 9/2 : 16/2twice a week 9.6 10.3 2.6 5.6 
general control No: Spray only water 15.6 19.3 6 13 
Chitosan 17/2: 3/3 (One spray/7 days) 15.6 15 5 8.3 
General control No: Spray only water 26.3 30 25 27.3 
Potassium chloride 4/3 : 19/3 (two sprays once /week) 16.3 26.3 13.6 20.3 
Control  No: Spray only water 37.6 44 40 36.6 
Calcium chloride 20/3 :4/4 (two sprays once /7days 36.3 40.3 36 26 
General control No: Spray only water 52.3 59 47 57.6 
Macro elemants (NPK+Mg) 5/4: 20/4 Two sprays once/week 52 51 42 44.3 
General control No Spray only water 78.3 79 73.6 72.3 
Potassium silicate 21/4 :6/5 Two sprays once/week 39.6 59.6 50.6 55 
General control No: Spray only water 91.6 93.3 87.6 90 
Calcium silicate 6/5 : 21/5 Two sprays once/week 62.3 64 57.3 58 
Control  No: Spray only water 100 100 100 100 
LSD 0.05  3.169 4.213 3.329 2.468 
 

 

of peach powdery mildew and (64.0 and 58.0%) 

disease severity of apple, compared with general 

control treatment which sprayed with only 

water, (100 and 100%) diseases severity of 

peach or apple powdery mildew at both of two 

locations .  

Results indicate a significant difference 

between treatments and control. Where average 

of disease severity percentage was 100% in 

control and 62.3% and 57.3% in case of peach at 

Borg Al-Arab and South of Tahreer respectively 

and 64%, 58% apple in Borg Al-Arab and South 

of Tahreer, respectively, in May. 

In the fourth season (2022) application of the 

tested program compares with farm program as 

the integrated control program at two locations 

with specific order both of them compared with 

general control which sprayed with water only. 

Data in Table 9 revealed that beginning spray in 

first January (for both of tested program or farm 

program), were been starting with contact 

fungicides while dormancy stage of trees and 

followed essential oils and fertilizers until half 

February and then stopped spray because of 

flowering after that we sprayed systemic 

fungicides with fertilizers, when we closed to 

harvest we applied protectant fungicides 

avoiding the residual effect on fruits before 

harvesting in May. Generally, the tested 

program gave excellent results in controlling 

powdery mildew on peach and apple, more than 

farm program. However, both of two programs 

were decreasing disease severity %, either peach 

or apple treated and also of both of two locations 

where the control was 100% disease severity the 

tested program was 7% and 0% in case of peach 

at Borg Al-Arab and South of Tahreer, respectively 

and 7%, 5% in apple Borg Al-Arab and South of 

Tahreer, respectively, in May before harvest. 

Table 10 in the fifth season the same 

program was applied as in Table 9, but the 

difference is that the beginning of spraying was 

in the first of November during the winter tree 

service. It is clear from the results that at the end 

application all locations of peach and apple were 

0% disease severity while control was 100%. 



 
            Zagazig J. Agric. Res., Vol. 51 No. (2) 2024    297 

Table 9. Effect of an integrated control program in the fourth season (2022), on peaches and 

apples powdery mildew disease severity % at two locations 

Treatments Application time  Borg Al-Arab South of Tahreer 

Peach Apple Peach Apple 

Copper Sulphate suggest program 1/1: 8/1 (One spray once a 

week) 

0 0 0 0 

Copper Oxychloride farm program 1/1: 8/1 (one spray once a 

week) 

0 0 0 0 

General control dormancy stage 0 0 0 0 

Chitosan suggest program 9/1:16/1/ once a week 0 0 0 0 

Copper Oxychloride farm program  9/1:/16/1 once a week 0 0 0 0 

General control dormancy stage 0 0 0 0 

Cinnamon oil suggest program 17/1:23/1 twice a week 0 0 0 0 

Micron sulfur farm program 17/1:23/1 once a week 0 0 0 0 

General control  swelling buds 0 0 0 0 

Clove oil suggest program 24/1 : 31/1 twice a week 0 0 0 0 

Micron Sulfur farm program 24/1 : 31/1 once a week 0 0 0 0 

General control swelling buds 0 0 0 0 

Potassium Silicate 

Suggest program 

1/2: 8/2 

( one spray/a week) 

0 0 0 0 

Topas farm program uncover the buds1/2: 8/2 0 0 0 0 

General control only water 11 11.3 4.6 7.6 
Potassium chloride Suggest program 9/2: 16/2 once a week 0 0 0 0 

Topas farm program 9/2: 16/2 (one spray ) 11 11.3 7 12.3 

General control Water 18.3 20 13.6 17 

Topas uggest program 17/2 :23/2 once spray 2.3 2.6 1.3 2.6 

No treatment farm program 23/2: 2/3flowering 22.3 25.3 24.3 23.3 

General control Water 31 35.6 30 33.3 

Calcium chloride 

Suggest program 

3/3: 17/3two sprays once a 

week 

10.6 16.6 13.6 15.3 

Topas farm program 3/3: 17/3once/two week 17 22.3 16.6  14.3 

General control  3/3: 17/3 40.6 49 42.3 46.3  

Nimrod suggest program 18/3: 4/3 once/two week 9.6 11.6 7.3 8.3 

Topas farm program 18/3: 3/4 once/two week 13.6 18.3 12.6 13.6 

General control 18/3: ¾ 55.6 62.3 55.3 61 

Calcium silicate Suggest program 4/4: 14  

Two spray , once /5 days  

12.6 15.6 8.6 11.6 

Bleiz farm program 4/4: 14  

Two spray , once /5 days  

10.6 16 6.3 9.6 

General control 14/4 72 74 66.6 75.3 

Score suggest program 15/4: 25/4 once/ 10 days 9.6 11.3 4.3 5 

Bleiz farm program 15/4: 25/4 once/ 10 days 9 8.6 3.3 5 

General control 15/4: 25/4 89 89.3 84.6 86 

Micro elements suggest program  26/4 : 9/5 two sprays/ once a 

week 
9 11.3 5 11.3 

Amistar top farm program 26/4 : 9/5 once/ 15 days 8.3 7 2.3 6 

General control 26/4 : 9/5 100 100 93.3 96.6 

Leader suggest program 10/5: 25/5 -once/15 days 1 2 0 0 

Topsin M farm program 10/5: 25/5 -once/15 days 7 7 0 5 

General control 25/510/5: 25/5 100 100 100 100 

LSD 0.05  3.459 3.502 5.052 5.022 
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Table 10. Effect of an integrated control program in the fifth season (2023) on peaches and 

apples powdery mildew at two locations 

 Treatments  Spring time  Borg Al-Arab South of Tahreer 

Peach Apple Peach Apple 

Zero time  0 0 0 0 0 

Copper Sulphate suggest 

program 

1/11 (one two Sprayers/ ONECE A 

WEEK) 

0 0 0 0 

Copper Oxychloride farm 

program 

1/11two Sprayers/ ONECE A 

WEEK) 

0 0 0 0 

General control dormancy stage 0 0 0 0 

 15/11: 22/11 once a week 0 0 0 0 

Micron Sulfur farm program 15/11: 22/11 once a week 0 0 0 0 

General control dormancy stage 0 0 0 0 

Chitosan suggest program 23/11: 30/11 once a week 0 0 0 0 

Micron sulfur farm program 23/11: 30/11 once a week 0 0 0 0 

General control dormancy stage 0 0 0 0 

Potassium silicate suggest 

program 

1/12 : 8/12once a week 0 0 0 0 

Copper Oxychloride farm 

program 

1/12:8/12 once a week 0 0 0 0 

General control  1/12:8/12once a week 0 0 0 0 

Calcium Silicate suggest 

program 

9/12: 15/12 once a week 0 0 0 0 

Copper Oxychloride farm 

program 

9/12: 15/12once a week 0 0 0 0 

General control  only water 0 0 0 0 

Micro elements suggest 

program 

16/12:23once a week 0 0 0 0 

Chitosan farm program 16/12:23once a week 0 0 0 0 

General control 16/12:23only water 0 0 0 0 

Potassium Chloride suggest 

program 

24/12: 31/12once a week 0 0 0 0 

Chitosan farm program 24/12 : 31/12once a week 0 0 0 0 

General control only water 0 0 0 0 

Calcium Chloride 

Suggest program 

1/1: 8/1 once a week 0 0 0 0 

Potassium Phosphate  

Farm program 

1/1: 8/1 

 (one spray ) 

0 0 0 0 

General control 1/1: 8/1water 0 0 0 0 

Topas 

Suggest program 

9/1 :19/1once spray/ 10 days 0 0 0 0 

Pendazim 

Farm program 

9/1 :19/1 once spray/ 10 days 0 0 0 0 

General control 9/1 :19/1 water 0 0 0 0 

Cinnamon oil 

Suggest program 

20/1: 27/1 two sprays once a week 0 0 0 0 

Chitosan 

Farm program 

20/1 :27/1 

once/two week 

0 0 0 0 

General control  20/1only water 0 0 0 0 

Clove oil 28/1: 3/2 two sprays once a week 0 0 0 0 
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 Treatments  Spring time  Borg Al-Arab South of Tahreer 

Peach Apple Peach Apple 

Zero time  0 0 0 0 0 

Suggest program 

Pendazim 

Farm program 

28/1: 3/2 

once/two week 

0 0 0 0 

General control 28/1: 3/2 

only water 

0 0 0 0 

Topas 

Suggest program 

4/2: 14/2once / 10 days 0 0 0 0 

Potassium Phosphate 

Farm program 

4/2 :14/2once/ 10 days 0 0 0 0 

General control 4/2 :14/2 4.3 7.3 2.3 5.3 

Calcium chloride 

Suggest program 

15/2 :25/2once/ 10 days 0 0 0 0 

Topas 

Farm program 

15/2 :25/2once/ 10 days 0 0 0 0 

General control 15/2 :25/2only water 14.6 16.6 14.6 15.3 

Chitosan 

Suggest program 

26/2: 8/3once/ 10 days 0 0 0 0 

Topas 

Farm program 

26/2: 8/3once/ 10 days 6.3 12.3 8.6 7.3 

General control 26/2: 8/3only water 23 23 22 25 

Score 

Suggest program 

9/3 : 19/3 

The first sprayonce/ 10 days 

0 0 0 0 

Potassium phosphate 

Farm program 

9/3: 19/3once/ 10days 16.6 16 18 23.6 

General control 9/3: 19/3only water 33.6 40 34 37.6 

Score 

Suggest program 

20/3: 30/3 the second spray 

/10days 

5.3 8.6 3.6 5.3 

Bleize 

Farm program 

20/3: 30/3once/ 10days 9 10.3 8 8 

General control 20/3: 30/3only water 57 67.3 55.6 61.3 

Nimrod 

Suggest program 

31/3: 10/4once /10 days 5 3.6 2 2.3 

Amistar top 

Farm program 

31/3/ : 10/4once /10 days 4 5.6 2 2.6 

General control 31/3: 10/4only water 75.3 80 73.6 82.6 

Leader 

 Suggest program 

11/4 : 21/4 once /10days 0 0 0 0 

Amistar top 

Farm program 

11/411/4 : 21/4once/10 days 1 3.3 0 0 

General control 11/4 : 21/4only water 

 

88.3 93.3 89.6 94.3 

Micro elements 

Suggest program 

22/4: 2/5 

once/10 days 

0 0 0 0 

Topsin M 

Farm program 

22/4: 2/5once/10days 0 0 0 0 

General control 22/4 : 2/5only water 100 100 100 100 

Stopping for harvest 

LSD 0.05  3.459 3.502 5.052 5.022 
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DISCUSSION 

Powdery mildew fungi (Erysiphales) are 
among the most common and important plant 
fungal pathogens. These fungi are obligate 
biotrophic parasites that attack nearly 10,000 
species of major field crops, and trees. Chemical 
control, including the use of fungicides from 
multiple chemical groups, is the most effective 
tool for managing powdery mildew (Fernández 

et al., 2020 and El-Moslimany Rabab, et al, 
2020). The aims of these five seasons were to 
evaluate the effectiveness of essential oils and  
fertilizers as alternative organic products with 
fungicide, alone or in combination on powdery 
mildew of peach and apple at two locations. In 
the first season nine fungicides were evaluated. 
Systemic fungicides and multisite fungicides 
belonging to the group’s flusilazol, penoconazol, 
chlorothalonil gave high effect in controlling the 
disease. These results are harmony with 
Radwan and Darwesh, (2018). Fungicide 
resistance in powdery mildew is an important 
problem that causes economically important 
losses to growers around the world every year, 
especially when site-specific fungicides are used 
(Brent et al., 2007; Oliver et al., 2014). 
Therefore, in the first season, the period between 
fungicide sprays and the extent of its where 
efficiency in reducing the disease was tested to 
avoid the phenomenon of resistance. This was 
also taken into concentration when designing the 
integrated control program by spraying fungicides 
in a specific order according to their effect on 
the disease, period between each spryer and the 
followed spryer, and also the number of specific 
sprays. In the second season, the best 6 fungicides 
were selected were and with 3 farm fungicides 
which already in the farms, essential oils and 
fertilizers were evaluated alone to select the best 
essential oil and fertilizers in controlling the 
disease to add them in the program and it was 
found that the best effect was cinnamon oil 
which decrease antifungal activity percentage. It 
was the most fungitoxic and also, these were 
mentioned by Fialho et al. (2016). Chitisan 
indicate high effect in comparing with other 
fertilizers (Oliveira et al., 2004). Due to its 
fungistatic or fungicidal potential, chitosan, a 
high molecular-weight polymer that is non-toxicand 
biodegradable, has become an alternative to 
conventional fungicides. Nascimento et al. (2007) 

explored the fungicidal effect of chitosan on 
some of the most important grapevine wood 
fungi, such as Botryosphaeria sp. (dieback and 
cane blight), Phomopsis sp. (Phomopsis cane 
and leaf spot), Eutypalata (eutypa dieback), 
Neonectrialiriodendri (black foot disease), 
Phaeomoniel lachlamydospora (Petri disease) and 
Fomitiporia sp. In the third season, all either 
suggested chemical fungicides program were 
applied, which compared with farm fungicides 
treatments and general control that was treated 
with water only. On the other hand, oils and 
fertilizers companied were evaluate their efficiency 
on controlling the disease also decreasing the 
number of sprayers of fungicides in addition of 
that were designed as integrated control program 
including contact fungicides ,systemic fungicides, 
essential oil and fertilizers according to specific 
order and the most important also was the time 
of beginning of spray. This was obvious when 
applied the program in the fifth season early in 
dormancy stage and winter services in 
November hence the average of percentage of 
disease severity before harvest in May was 0%. 
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لوبٍذاث الفطرٌت والزٌوث العطرٌت والأسوذة لورض البٍاض الذقٍقً فً هخكاهلت ل حقٍٍن برًاهج هكافحت

 الخوخ والخفاح فً هصر

سحر شرقاوي عبذالله
1

هشام عبذ الوٌعن هحوذ - 
2

هحوذ هٌٍر - 
3

طه هقلذ - 
4

 

طارق عبذ الرحوي
5

شٍرٌي السٍذ الٌحاس - 
6

هحوذ صلاح الذٌي فلٍفل - 
6

 

 شبسع انغبيعخ، يصش. 9قغى أثحبس أيشاض انفبكٓخ، يعٓذ ثحٕس أيشاض انُجبد، انجحٕس انضساعٛخ، عُزش،  .1

، يصرش. يشكرض انزًٛرض اثحربس     58312قغى أثحبس أيشاض انجزٔس، يعٓذ ثحٕس أيشاض انُجبد، يشكض انجحٕس انضساعٛخ، انغٛضح  .2

 ، انًًهكخ انعشثٛخ انغعٕدٚخ.31982فٛصم، ااحغبء أيشاض انُخٛم، عبيعخ انًهك 

، َٛرٕثش٘، انًًهكرخ انًزحرذح. يشكرض انزًٛرض اثحربس َخٛرم انزًرش، عبيعرخ          SOYLانضساعخ انحذٔدٚخ، قغى إَزبط انًحبصٛم انذقٛقرخ   .3

 ، انًًهكخ انعشثٛخ انغعٕدٚخ.31982انًهك فٛصم، ااحغبء 

زُخ، يشكض انجحٕس انضساعٛخ، قغى ثحٕس انًكبفحخ انًزكبيهخ، يعٓذ ثحٕس أيشاض قغى ثحٕس انفٕاكّ الاعزٕائٛخ، يعٓذ ثحٕس انجغ .4

 انُجبد، انجحٕس انضساعٛخ

 ، يصش.12619-شبسع انغبيعخ، انغٛضح 9عُزش،  .5

 انًعًم انًشكضٖ نهًجٛذاد انضساعٛخ، يشكض انجحٕس انضساعٛخ، انذقٗ، انغٛضح، يصش .6

انخٕخ ٔانزفبػ ثًُطقزٙ ثشط انعرشة   فٙ ْزِ انذساعخ رى رقٛٛى ثشَبيظ يكبفحخ يزكبيهخ نًشض انجٛبض انذقٛقٙ فٙ كم يٍ

اخزجبس كفبءح انًجٛذاد انفطشٚخ انخبصخ ثبنجشَبيظ ٔانًجٛذاد انًغرزخذيخ فرٙ انًضسعرخ    رى  ٔعُٕة انزحشٚش. فٙ انًٕعى األ

آرب راد كفربءِ يرب عرذا              اًرب أفًرم انًجٛرذاد رراصٛشاا ٔقرذ ٔعرذ أَٓرب عًٛع يٍ حٛش عذد انششبد ٔاَغت ٔقذ نزكشاس انرشػ ٔأٚ

كبَب الاقم كفبءِ فٙ انزحكى ثربنًشض عهرٗ انًرذٖ انطٕٚرم ثرٍٛ انششرّ ٔالاخرشٖ ٔأفًرم ٔقرذ نزكشاسانرشػ           دٚفٕساكبثزبَٕانفب

فرٙ انًٕعرى انضربَٙ ررى رقٛرٛى انًجٛرذاد انفطشٚرخ انزرٙ ررى اخزٛبسْرب يقبسَرّ ير              أٚربو ثرٍٛ انششرخ ٔااخرشٖ.      10إنرٗ   7كبٌ ثرٍٛ  

نعطشٚخ ٔااعًذح يُفشدح. أيرب انكُزرشٔل انعربو كربٌ يعبيرم ثربنشػ ثبنًربء فقر          يجٛذاد انًضسعخ يُفشدِ ٔكزنك رقٛٛى انضٕٚد ا

نهًقبسَخ ثصفخ عبيخ. ٔأظٓشد انُزبئظ كفبءح انًجٛذاد انغٓبصٚخ )عكٕس ٔانزٕثبط( ٔانُحبط ٔانكجشٚذ يٍ انًجٛرذاد انٕقبئٛرخ   

ثزطجٛق عًٛ  انًجٛذاد انفطشٚرخ عرٕاء يجٛرذاد     فٙ انًٕعى انضبنش قًُب ٔصٚذ انقشفخ ْٕ انشٛزٕصاٌ يٍ انجذائم انصذٚقخ نهجٛئخ.

ٚرٕو ٔفرٗ انًقبثرم اًٚرب      15سشربد ثرٍٛ انششرّ ٔالاخرشٖ      3انجشَبيظ أٔ يجٛذاد انًضسعخ يُغشدِ ي  ركشاس انشػ نكم يجٛرذ  

ٗ انفزرشح  رقٛٛى انًعبيبلاد انصذٚقخ نهجٛئّ عٕاء كبَذ انضٕٚد أالاغزّٚ انغًبدّٚ كجشَبيظ ٚزج  انًكبفحخانحّٕٛٚ عهٗ اٌ ٚشاع

انضيُٛخ ثٍٛ كم سشّ ٔالاخشٖ .حٛش اَّ فرٗ حبنرخ انرشػ ثربنضٕٚد انعطشٚرّ ركرٌٕ انًعبيهرّ يرشرٍٛ اعرجٕعٛب ثًُٛرب فرٗ حبنرخ             

ثبنًجٛرذاد انٕقبئٛرّ   اصُربء فزرشح انغركٌٕ    ُٚربٚش   8الاعًذِ انغزائّٛ ركٌٕ يشح كم اعجٕع .ثرذأَب فرٙ يشحهرخ عركٌٕ ااشرغبس فرٙ       

ٔأظٓررشد انجٛبَرربد أٌ عًٛرر  انًجٛررذاد انفطشٚررخ أعطررذ ررراصٛشاا عبنٛرربا فررٙ رقهٛررم انًررشض         ثبنًلايغررّ )انكجشٚررذ ٔانُحرربط(   

% 2.9% ٔأعطررٗ انجشَرربيظ 100ثبنًقبسَررخي  انكُزررشٔل فررٙ أٔل يرربٕٚ يررٍ ْررزا انًٕعررى ثهغررذ يزٕعرر  َغررجخ شررذح انًررشض    

شة ٔعُرٕة انزحشٚرش.   % فٙ انزفبػ ثجشعبنع8.6% 6ٔ% فٙ انخٕخ عُذ ثٕسعبنعشة ٔعُٕة انزحشٚش عهٗ انزٕانٙ 3.3ٔٔ

عهٗ انزٕانٙ، قًُب فٙ انًٕعى انشاث  ثزطجٛق ثشَبيظ انًكبفحخ انًزكبيرم، حٛرش ثرذأ انرشػ فرٙ أٔل ُٚربٚش أصُربء يشحهرخ عركٌٕ          

ااشغبس، ٔأعطٗ انجشَبيظ َزبئظ يًزبصح فٙ يكبفحخ انجٛبض انذقٛقٙ عهٗ انخٕخ ٔانزفبػ، حٛش كبَذ شذح الاصبثّ ثبنًشض 

%( ٔ)صرفش ٔصرفش %(   7ٔ 7%. شرذح انًرشض ثًُٛرب كبَرذ شرذح انًشىرٛخ فرٗ انجشَربيظ انًخزجرش )         100فٗ انكُزشٔل انعبو 

%( فٗ حبنخ انزفبػ فٗ كرلا انًُطقزرٍٛ ثرشط انعرشة     5ٔ 7ٔصفش( فٗ حبنخ انخٕخ ٔ ) 7يقبسَّ ثجُبيظ انًضسعخ انزٖ عغم )

جٛرق َفرظ انجشَربيظ ٔنكرٍ انفرشب أٌ ثذاٚرخ       ٔ عُٕة انزحشٚش عهٗ انزٕانٗ فرٙ يربٕٚ قجرم انحصربد. فرٙ انًٕعرى انخربيظ ررى رط        

انشػ كبَذ فٙ أٔل َٕفًجش أصُبء خذيخ انشغشح انشزٕٚخ ففرٙ َٓبٚرخ رطجٛرق انجشَربيظ فرٙ عًٛر  انًٕاقر  عهرٗ انخرٕخ ٔانزفربػ           

 %.100% ثًُٛب كبَذ انًقبسَّ انعبو 0كبَذ شذح انًشض 
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