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Abstract. This article outlines the results of the research conducted on farms Changimardon 

bogi in Parkent District of Tashkent Region and Behruz Baraka Fayz in Tashkent District of 

Tashkent Region on the origin and spread of downy mildew disease of the grapevine and 

phytophthora disease of potato plant, the symptoms of the diseases and their damage, and the data 

on the biological efficacy of new fungicide Pilarzox 25.5% SC applied against these diseases. As 

a result of our research: In the variant with Pilarzox 25.5% SC fungicide treatment at a rate of 

1.2 l/ha against downy mildew disease of grapevine, the spread of the disease was 4.7%, 

the development of the disease was 0.7%, and the biological efficiency was 91.0%. The highest 

biological efficacy of potato plant against phytophthora disease was observed in the variant with 

Pilarzox 25.5% SC fungicide treatment at a rate of 2.5 l/ha. At the same time, the development of 

the disease was 2.4% in the leaves, 2.1% in the stems, and the biological efficiency was 89.5% in 

the leaves and 89.2% in the stems. 

 

Аннотация. В статье изложены результаты исследований, проведенных в хозяйствах 

«Чангимардон боги» Паркентского района Ташкентской области и «Бехруз Барака Файз» 

Ташкентского района Ташкентской области по возникновению и распространению ложной 

мучнистой росы винограда и фитофтороза картофеля, симптомы болезней и их повреждения, 

а также данные о биологической эффективности нового фунгицида Pilarzox 25,5% SC 

применяющегося против этих заболеваний. В результате наших исследований: в варианте с 

Pilarzox 25,5% SC обработка фунгицидом из расчета 1,2 л/га против ложной мучнистой росы 

винограда, распространение болезни 4,7%, развитие болезни 0,7%, биологическая 

эффективность 91,0%. Наибольшая биологическая эффективность растений картофеля 

против фитофтороза отмечена в варианте с Pilarzox 25,5% SC. Обработка фунгицидами из 

расчета 2,5 л/га. При этом развитие болезни в листьях составило 2,4%, в стеблях — 2,1%, а 

биологическая эффективность в листьях — 89,5%, в стеблях — 89,2%. 
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Introduction 

Demand for food is growing year by year as the world's population grows. The main food 

products of the population are agricultural products. The most important task facing agricultural 

workers and specialists is providing the world's population with qualitative and environmentally 

friendly food. To accomplish this task, agricultural workers need to cultivate the land, take proper 

care of the plants, and develop effective control measures against pests that can damage the plant 

and reduce its productivity. 

In recent years, the quantity and quality of agricultural crops have been declining under the 

influence of pests. This is due to the fact that pathogenic microorganisms are adapting to climatic 

conditions and effective control measures are not carried out in a timely manner. Development and 

implementation of modern measures to combat pathogenic microorganisms will allow to obtain 

high and qualitative yields from agricultural crops. 

 

Comments from Literature 

Downy mildew in vineries is one of the most dangerous diseases of grapes. The disease 

affects all green organs of the plant. On the affected grapevine leaves appear yellowish-brown, 

angular spots. At high humidity, a soft, white moldy layer is formed on the underside of the leaf, 

consisting of sporangiophores and sporangia of the pathogen. Damaged vine leaves often fall off. 

The disease is caused by oomitset Plasmopara viticola lower fungus belonging to the order 

Peronosporales. The fungal obligate parasite, whose hyphae enter between cells, penetrates the 

cells with gaustors 4–10 μm in diameter and feeds by absorbing nutrients [10]. In the countries with 

humid and warm summers, when the disease is strongly developed and no control measures are 

taken, the grape crop can be completely lost [13]. 

Potatoes are an agricultural crop rich in starch, which is necessary for human nutrition. 

Phytophthora is one of the main diseases of potatoes and remains one of the most dangerous 

diseases in potato-growing countries. The disease has several names: phytophthora, 

phytophthorosis, potato disease, potato plague, potato mold, potato rot. In England and America, it 

is called late rot because it appears late during the season [6, 7]. 

In 1845–1847, the disease affected all the fields in Great Britain, Belgium, France, western 

Germany, and northwestern Russia, and it became a tragedy for the people. The epiphytosis of 

phytophthora — the “potato plague” of these years has caused a severe famine in Ireland, where the 

population lives almost exclusively on potatoes. A. de Bari’s research allowed to determine the 

causes of phytophthora and the characteristics of the disease progression as well as the Ph. infestans 

pathogenic fungi [11, 12]. 

The disease is caused by the fungus Phytophthora infestans [2, 4, 11, 12]. Dark brown spots 

of dying tissue appear on the affected leaves. In the stems and leaf stalks, the disease occurs in the 

form of a separate or whole brown elongated stripe, which is completely covered. In dry weather, 

damaged tissue dries out, and in humid weather, it rots. The spots on the peel of the affected tubers 
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are slightly deep, in brown or other colors depending on the color of the peel. Early damage to 

potato stalks reduces the yield of tubers. Damaged tubers rot during storage [2, 4]. 

The disease is very dangerous and under its influence, the yield of potatoes can be reduced by 

up to 70% [12]. 

 

Location and Methods of Research 

Measures to control diseases of agricultural crops under our research experiments were 

conducted in 2021 in the fields of the farm “Behruz Baraka Fayz” in Tashkent district of Tashkent 

region, and the farm “Changimardon bogi” in Parkent district of Tashkent region. 

We tested new fungicides against phytophthora of potato in the fields of “Behruz Baraka 

Fayz” farm in Tashkent district of Tashkent region, and against downy mildew disease of grapevine 

in the fields of “Changimardon bogi” farm in Parkent district of Tashkent region. 

1. We experimented fungicides Pilarzox 25.5% SC at a consumption rate of 0.7–1.2 l/ha 

against downy mildew of grapevine and as a standard variant Lacerta Max 32.5% CE at a rate of 

0.5 l/ha with spraying during the growing season of plant. 

2. We experimented fungicides Pilarzox 25.5% SC at the rate of 0.45–0.75 l/ha against potato 

phytophthora disease and as a standard Ridomil Star WP at a rate of 2.5 kg/ha with spraying during 

the growing season of plant. 

The spread of the disease was determined based on the following formula: 
 

P = 
N

n 100
 

 

where, Р — spread of disease, %; n — number of affected plants in samples, pieces; N — 

total number of plants in samples, pieces [8, 14, 15, 19, 20].  

We calculated disease severity according to the following formula: 
 

𝑅 =
Ʃ(a ×  b) × 100

N × K
 

 

where, R — disease severity %; Ʃ(a × b) — the sum of the multiplication of the affected plant 

parts in terms of expression; N — total number of observed plant parts; K — the highest score on 

the scale [14–17, 19, 20]. The disease index was determined according to the following empirical 

formula:  
 

Kи = T× P/100 
 

where, Kи — disease index; T — spread of disease, %; P — disease severity, %. 

We determined the biological efficiency of fungicides using the following formula: 
 

100
)(


−
=

Ab

BаAb
C  

where, C — biological efficiency of preparations, %; Ab — disease severity in control 

variant, %; Ba – disease severity in experimental variant, % [1, 3, 9, 11, 12, 18–21]. 

 

Research Results 

We conducted our first experiments in the fields of the farm “Changimardon bogi” in Parkent 

district of Tashkent region against the downy mildew disease of grapevine. Spraying of fungicides 

on diseased vineyards was carried out on May 3, 20 and June 8, 2021, at a rate of 600 liters of 
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working solution per hectare. At the same time, the air temperature of 24 °С and the wind speed of 

1–2 m/sec. was considered. 

As a result of our research, it was observed that the spread of the disease in the control variant 

was 12.8%, the severity of the disease was 7.8% and the disease index was 0.998%. The highest 

biological efficiency in the experimental variant was observed in the treatment with Lacerta Max 

32.5% CE used as a standard fungicide at a rate of 0.5 l/ha. At the same time, the severity of 

the disease was 0.6%, and the biological efficiency was 92.3%. In the variant treated with fungicide 

Pilarzox 25.5% SC at a rate of 0.7 l/ha, the disease severity was 0.9%, and the biological efficiency 

was 88.5%. While in the variant treated with fungicide Pilarzox 25.5% SC at a rate of 1.2 l/ha, the 

spread of the disease was 4.7%, the development of the disease was 0.7%, and the biological 

efficiency was 91.0% (Figure 1, 2). 

 

 
Figure 1. Spread and severity of downy mildew disease of grapevine (Field experiments. 

“Changimardon bogi” farm in Parkent district of Tashkent region, 2021) 

 

 
Figure 2: Biological efficacy of fungicides against downy mildew disease of grapevine (Field 

experiments. “Changimardon bogi” farm in Parkent district of Tashkent region, 2021) 

 

We conducted our next experiments against phytophthora of potatoes in the fields of the farm 

“Behruz Baraka Fayz” in Tashkent district of Tashkent region. Spraying of fungicides on potato 

fields where phytophthora is prevalent was carried out on June 11, 26 and 10, 2021, at a rate of 

300 liters of working solution per hectare. At the same time the air temperature of 26 °С and the 

wind speed of 1–2 m/sec. was considered. As a result of our research, the prevalence of the disease 

in the control variant was 12.5% in the leaves, 10.4% in the stems, and the disease index was 2.9% 

and 2.0%. 

The highest biological efficiency in the experimental variant was observed in the variant 

treated with fungicide Pilarzox 25.5% SC at the rate of 0.75 l/ha. At the same time, the severity of 

the disease was 2.4% in the leaves, 2.1% in the stems, and the biological efficiency was 89.5% in 

the leaves and 89.2% in the stems. In the variant treated with this fungicide at the rate of 0.45 l/ha, 
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the biological efficiency was 85.5% in the leaves and 86.75 in the stems. In the variant where the 

fungicide Ridomil Star WP was applied as a standard, slightly lower biological efficacy was 

observed, including 85.1% in the leaves and 86.2% in the stem (Table). 
 

Table 

BIOLOGICAL EFFICACY OF FUNGICIDES AGAINST PHYTOPHTHORA DISEASE IN POTATOES 

(Field experiments. “Behruz Baraka Fayz” farm in Tashkent district of Tashkent region, 2021) 
 

№ Options Damaged 

organ of 

the plant 

Disease 

spread, 

% 

Disease 

develop-

ment, % 

Index 

disease 

Biological 

effective-

ness, % 

1 Pilarzox 25.5% SC 0.45 l/h Sheet 22.3 3.3 0.7 85.5 

Stem 11.2 2.6 0.3 86.7 

2 Pilarzox 25.5% SC 0.75 l/h Sheet 23.4 2.4 0.6 89.5 

Stem 12.3 2.1 0.3 89.2 

3 Ridomil star WP 2.5 kg/h 

(reference) 

Sheet 11.8 3.4 0.4 85.1 

Stem 10.1 2.7 0.3 86.2 

4 Control Sheet 12.5 22.8 2.9 — 

Stem 10.4 19.5 2.0 — 

 

Discussion 

When we analyzed the literature on this regard, we found that in the studies of J. J. Gomez 

Zeledon (2015) in Central America, Metalaxyl-M preparation showed the highest biological 

efficacy against downy mildew disease of grapevine [16]. As for our condition, the fungicide 

Mancolaxil 72% WP containing Metalaxyl-M has been recommended for use against the downy 

mildew disease of grapevine. But we tested new fungicides also in our experiments and 

recommended them for production. 

Phytophthora disease is a common potato disease in many potato-growing countries, 

including Russia, and causes great damage to potato yields. In Russia, in the study of 

M. A. Kuznetsova et al. (2019) Orvego (amethoctradine + dimetomorph, 0.8 l/ha), Infinito + 

Signum (fluopicolid + propamocarb hydrochloride + boskaslide + piraclostrobin, 1.6 l/ha + 0.3 

l/ha), Polyram + Signum (metiram + boskalid + pyraclostrobin, 2.5 kg/ha + 0.3 l/ha), Poliram 

(metiram 2.5 kg/ha) preparations can be seen to have the highest biological efficacy [5].  

In our study, new fungicide Pilarzox 25.5% s.c. containing Cimoxanil 170 g/l + Ciazafomide 

85 g/l was proven to show high effectiveness in stopping the development of potato phytophthora 

disease. 

 

Conclusion 

As a result of our field experience in the control of downy mildew disease of grapevine, we 

can say that treatment with fungicide Lacerta Max 32.5% CE at a rate of 0.5 l/ha or Pilarzox 25.5% 

SC at a rate of 0.75 l/ha can stop the development of this disease at a high level. 

When the first signs of phytophthora disease appear in potatoes, the first treatment with 

fungicide Pilarzox 25.5% SC at a dose of 0.75 l/ha and the second treatment after 15 days, then the 

third treatment after 30 days, stops the development of the disease. Application of this fungicide 

against phytophthora disease of potatoes enables to achieve high yields of potatoes. 
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