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ABSTRACT 
Phytophthora disease of Solanum lycopersicum L. is one of the most widespread and economically damaging diseases of the tomato 

plant. Under the influence of the disease, productivity can decrease up to 10-50%, and in epiphytotia up to 100%. The disease 

begins during flowering and damages the leaves, stems and fruits of the plant. This article presents the results of our research on the 

application of Vinkozeb 80% w.p. fungicide against phytophthora disease of tomatoes in the open field. 
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INTRODUCTION 

 Fungi are one of the main pathogens of plant diseases. There is a variety of methods for pathogenic fungi to 

reproduce, spread, and cause disease in plants. Some fungi kill the host plant and feed on dead matter (necrotrophs), 

while others thrive on living tissue (biotrophs). Fungi use virulence factors to reproduce and spread within the host 

plant. Depending on the method of infection, virulence factors perform different functions. Almost all pathogens 

destroy the primary defenses of plants, while necrotrophs produce toxins to kill plant tissues [21; 23]. 

Tomato is the second most important vegetable crop in the world and its production is the main branch of 

agriculture [15]. Phytophthora disease of tomato, caused by the oomycete pathogen P. infestans, is one of the most 

destructive diseases of tomatoes grown in field conditions [10; 26]. Phytophthora is common in many countries and is 

a major threat to tomato production [10]. For example, phytophthora disease caused a large economic loss in the 

production of tomatoes in Mongolia, China, and the United States of America in the early 2000s [11; 27]. 

 

LITERATURE REVIEW 

Phytophthora infestans (Mont.) de Bary is not a true fungus, but a fungus-like organism. This pathogen is currently 

classified as an oomycete, a member of the order Chromista (Stramenopiles or Straminopiles). Oomycetes belong to 

one of two orders, Saprolegniales and Peronosporales. The order Personosporales includes species of Phytophthora 

and a number of other highly important phytopathogens, including the genus Pythium. P.infestans is widespread 

worldwide, but the most severe epidemic often occur in regions with cool, humid climates [16]. The annual yield loss 

due to phytophthora is 10-50%, and in epiphytotia it can be up to 100% [1]. 

Plant pathogens can be classified as biotrophs, hemibiotrophs, or necrotrophs based on their infestation 

strategy. Biotrophic pathogens are reproduced inside the tissue and feed on living tissue, while necrotrophs destroy 

host plant tissue and feed on dead cells [13; 28], oomycetes such as Phytophthora infestans are hemibiotrophic 

pathogens, exhibiting an initially asymptomatic biotrophic phase followed by a necrotrophic phase. In the biotrophic 

phase, P.infestans successively forms appressoria, primary and secondary hyphae, and finally special structures called 

haustoria, through which proteins and small molecules called effectors are delivered to neighboring plant cells [12; 14; 

28]. These effectors allow pathogens to control host plant metabolism and overcome its defense mechanisms [8; 25; 

28]. The next necrotrophic phase is characterized by branching of the hyphae, followed by tissue hydration and 

necrosis [14; 28]. 
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The disease begins at the stage of flowering of the plants. The leaf bands are bent down and the leaves hang 

down; scald-like spots appear on the leaves, which then turn brown or dark brown, and later the leaf tissue becomes 

slightly pale and papery. In wet weather, a soft, thin, oozing layer of mold appears around the spots on the underside 

of the leaves. In high humidity and warm temperatures, the leaves can completely rot and almost all plants can die. 

When the flowers are infected, the corollas and sepals darken and wither. Elongated or variably shaped, reddish-brown 

spots develop on the affected shoots, the leaves and shoots appear burnt. Hard, irregularly shaped, brown spots and 

wounds appear on the fruits. Such fruits quickly rot completely under the influence of secondary microorganisms. 

High humidity (rain, dew) and cool temperature (10-25
о
C) are favorable conditions for the development of the disease 

[7]. 

 

RESEARCH METHODS AND EXPERIMENTAL SITE 

We conducted our experiments in 2022 in the fields of the "Kibray Salar Fayz" farm in Kibray district of 

Tashkent region. Fungicide spraying was carried out in the open tomato fields where phytophthora was spread, on 

June 10, 25 and 10, 2022, with the consumption of 300 liters of working solution per hectare. It was taken into 

account that the air temperature would be 25ºC and the wind speed would be 1-2 m/sec. 

In the experiment, we applied the fungicide Vinkozeb 80% w.p. containing 800 g/kg of Mankozeb at the rate 

of 1.2 - 1.6 kg/ha and as a standard fungicide Pennkozeb 80% w.p. at the rate of 1.6 kg/ha against phytophthora 

disease of tomato by spraying during the growth period. 

Prevalence of the disease was found according to the following formula: 

P = N

n 100
,  here 

Р  -  prevalence of disease,% ; 

n  -  number of infected plants, piece;   

N -  total number of sampled plants, piece [3; 4; 5; 6; 9; 17; 18; 19; 20;].  

Disease progression was calculated by the following formula: 

  
 (     )     

   
 

 

here, R – disease progression %; Ʃ(a • b) – the sum of the number of plant parts affected by the disease 

multiplied by the number of their points; N – total number of observed plant parts; K – the highest point in the scale 

[3; 4; 17; 18; 19; 20; 21; 22; 24].   

The disease index was determined according to the following empirical formula:  

Ки = T• P/100 

here, Ки – disease index;  

T – disease prevalence, %;  

P – disease progression, %. 

Biological efficiency of fungicides was determined by the following formula: 

100
)(





Ab

BаAb
C , here 

 

C – biological efficiency of fungicides, %; 

Ab – disease progression in control option, %; 

Ba – disease progression in experimental option, % [3; 4; 5; 6; 9; 17; 18; 19; 20; 21; 22; 24]. 
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RESEARCH RESULTS AND THEIR DISCUSSION 

As a result of our research, it was found that the prevalence of the disease in the control variant was 34.8% in 

the leaf, 28.3% in the stem, 32.2% in the fruit, and the development of the disease was 13.3% in the leaf, 11.6% in the 

stem, and 12.4% in the fruit (Table 1). 

Table – 1 

Biological efficiency of Vinkozeb 80% w.p. against the Phytophthora disease of tomato 

№ Preparations  
Consumption 

rate, kg/hа 

Infected 

parts 

Disease 

prevalence, % 

Disease 

progressi

on, % 

Biological 

efficacy, % 

1 
Vinkozeb 

80% w.p. 
1,2 

leaves 12,8 1,8 86,5 

shoots 11,3 1,6 86,2 

fruits 11,8 1,6 87,1 

2 
Vinkozeb 

80% w.p. 
1,6 

leaves 13,2 1,2 91,0 

shoots 11,7 1,1 90,5 

fruits 12,5 1,0 91,9 

3 

Pеnnkоzeb 

80% w.p. 

standard 

1,6 

leaves 13,1 1,7 87,2 

shoots 11,7 1,5 87,1 

fruits 12,4 1,4 88,7 

4 

Control – 

fungicide 

free 

- 

leaves 34,8 13,3 - 

shoots 28,3 11,6 - 

fruits 32,2 12,4 - 

 

In the experimental option, the highest biological efficiency was observed in the variant treated with fungicide 

Vinkozeb 80% w.p. at a rate of 1.6 kg/ha. In this case, the disease progression was 1.2% in the leaf, 1.1% in the stem, 

1.0% in the fruit, and the biological efficiency was 91.0% in the leaf, 90.5% in the stem, and 91.9% in the fruit. In the 

variant treated with this fungicide at the rate of 1.2 kg/ha, the biological efficiency was 86.5% in the leaves, 86.2% in 

the stem, and 87.1% in the fruit. 

In the option treated with fungicide Pennkozeb 80% w.p. taken as a standard preparation, at a rate of 1.6 

kg/ha, disease progression was 1.7% in leaf, 1.5% in stem, 1.4% in fruit, and biological efficiency was 87, 2% in leaf, 

87.1% in stem and 88.7% in fruit. 

Many researchers have tested different means of control against phytophthora. In particular, O.A. Palastrova 

tested the fungicide Ridomil Gold MS w.d.g containing 640 g/l of Mankozeb and 40 g/kg of Mefenoxam at a 

consumption rate of 2.5 kg/ha against phytophthora disease of tomatoes in the open field in the Kurgan region and this 

application showed high biological efficiency and the total yield was 297.7 tons/ha [2]. In our research also, it can be 

seen that preparations containing Mankozeb have a strong effect against phytophthora of tomatoes. 

 

CONCLUSION 

Phytophthora is considered one of the most dangerous diseases of tomatoes, and if timely control measures are 

not taken, the yield can be significantly reduced. When the first symptoms of phytophthora disease appear in tomato 

fields, the initial treatment with fungicide Vinkozeb 80% w.p. at the rate of 1.6 kg/ha and the second treatment after 

15 days and the third treatment after 30 days will stop the development of the disease. With the application of this 

fungicide against tomato phytophthora disease, it is possible to achieve a high yield of tomatoes. 
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