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На сьогодні однією із важливих проблем щодо отримання високих стабільних урожаїв 
картоплі є своєчасне вжиття відповідних заходів проти хвороб і шкідників. Не-
значний розмір земельних ділянок та неякісний садивний матеріал, відсутність до-
тримання сівозмін призводить до накопичення і поширення збудників хвороб, зокрема 
Phytophthora infestans (Mont.) De Ваrу та Alternaria solani, які без застосування засобів 
захисту можуть знизити врожайність культури до 60% і більше. Доведено, що най-
ефективнішу дію проти ураження листків картоплі фітофторозом проявила суміш 
хімічного препарату Антракол та регулятора росту рослин Гумісол. Встановлено, 
що оптимальним було поєднання хімічного препарату Антракол із РРР Гумісол, де на 
різних за стійкістю сортах картоплі ураженість рослин у фазу цвітіння (максималь-
ний розвиток патогенів) збудниками становила: Phytophthora infestans — 1,4–24,6%,  

а Alternaria solani — 6,8–22,2%.

Ключові слова: картопля, сорт, збудники хвороб, регулятор росту рослин, хімічний  
та біологічний препарати.

Complex systems of protection of crops 
against potato diseases have been developed 
during 60–80s of the past century. The neces-
sity to combine preparations for plants protec-
tion against various groups of phytopathogens 
(insects, disease agents and weed plants) into 

one integrated system of measures was taken 
as a main principle [1]. Factors that influence 
decrease of potato damage evidence complex 
nature of disease manifestation which, in its 
turn, requires systematic protection [2].

Complex combination of protection of 
plants was built on the basis of zonal ap-
proach, specifically, with consideration to © S. Fedorchuk, T. Klymenko, V. Radko, O. Trembitska,  
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types of disease agents and other pathogenic 
agents that damage potato in given agricul-
tural climatic zone [3, 4]. They are based on 
chemical method. Plantations were treated 
during relative phenological phases of potato 
or calendar periods of phytopathogens ap-
pearance regardless of their actual number 
and display during the given season or period. 
Main principle of complex systems is a neces-
sity to combine various methods of protection 
of given crop from different groups of phy-
topathogens into single system of measures 
and it has been preserved in integrated, inten-
sive and other technologies of crops growing, 
nevertheless, it has changed significantly due 
to development and improvement of chemi-
cal, agrotechnical, biological and other me-
thods of protection [5, 6].

Authors like Razkevych M.P. and Podbe-
rezko I.M. [7] in their scientific works men-
tion, that use of chemical preparations Tanos 
and Rydomil Gold mixed with growth regu-
lators BTF + Potatin guarantee the highest 
level of protection against Alternaria blight 
and by highest we mean 50–56%. Combina-
tion of these preparations allows helps to en-
hance harvest growth by 7.7 t/ha, net income 
amounts to appr. 1799 UAH/ha. Accumula-
tive combination of preparation with growth 
regulator allows to decrease chemical’s usage 
rate by 20% without damage to protective 
effect that guarantees dynamic reduction of 
pathological processes and increase of harvest 
yield, however, with decrease of pesticides en-
vironmental load. Thus, accumulative combi-
nation of preparations in tank mixtures does 
not minimize their fungicidal and insecticidal 
activity against various plant pests herewith 
does not cause phytotoxicity of potato plants. 
Technical efficiency of the use of tank mix-
tures of pesticides was 86.6–87.8% and har-
vest growth of potato tubers of the middle-
early variety of potato Dublinska yuvileyna 
was 135–157 centner/ha [7, 8].

Aim of research — influence of combined 
use of growth regulators, chemical and bio-
logical preparations on different by resistance 
potato varieties under field conditions against 
Phytophthora infestans (Mont.) de Bary and 
Alternaria solani disease agents.

MATERIAL AND METHODS

Our research was carried out on the re-
search field of Zhytomyr National University 
of Agriculture and Ecology (village Velyka 
Gorbasha Cherniakhiv district Zhytomyr 
region) in 2013–2017. We studied effect of 
preparations on varieties different by resis-
tance to disease: Bonus (relatively resistant), 
Vedruzka (medium resistant) and Glazurna 
(susceptible).

We used the following preparations: chemi-
cal Antrakol w.p., biological Phytosporyn —  
M, p. and growth regulator Humisol, p. Pota-
to plants were sprayed during vegetation pe-
riod by stages of plant development — sprout, 
budding and flowering.

Experiment variants included:
1.  Control (treatment with water)
2.  Humisol, p. (2 l/t) + Antrakol, w.p.  

(1.5 kg/ha)
3.  Phytosporyn — M, p. (3.0 kg/ha) + 

Humisol, p. (2 l/t)
4.  Antrakol, w.p. (1.5 kg/ha) + Phytospo-

ryn — M, p. (3.0 kg/ha).
In tank mixtures rate of each preparation 

usage was decreased by 25%.
Sections in the field were located based on 

randomization method of Dospekhov B.A. [9] 
with 4-fold recurrence.

Records were kept based on standard 
methods, technology of potato growing — 
standard for Polissya zone [10].

Statistical treatment was done according 
to the method of Dospekhov B.A. [9].

RESULTS AND RESEARCH

In laboratory conditions we have deter-
mined the best preparations among groups 
of chemical, biological and growth regula-
tors and have investigated their combined 
usage for varieties of potato different by 
resistance in field conditions of our re-
search. Results of research are given in the  
Table 1.

Plants were mostly damaged by the patho-
genic agent Phytophthora infestans during 
flowering stage and, especially, control vari-
ant (treatment with water). Damage of sus-
ceptible variety Glazurna during this variant 
of experiment was 75.0%, medium resistant 
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Vedruzka — 25.5% and relatively resistant 
Bonus — 3.5%.

On the other hand, combination of prepa-
rations has significantly changed develop-
ment of the agent. When chemical prepara-
tion Antrakol was used with growth regulator 
Humisol, number of damaged plants of Gla-
zurna variety was reduced to 24.6%, Vedruz- 
ka — 12.2%, Bonus — 1.4%. It was the most 
effective mixture among investigated prepara-
tions in the experiment.

Mixture of biological preparation and 
growth regulator turned out least effective. 
Use of Phytosporyn — M and growth regula-
tor Humisol reduced damage of potato plant 
to 30.5% for Glazurna variety, 16,1% for Ved-
ruzka variety and 3,4% for Bonus variety.

This way, when tank mixture of chemical, 
biological preparations and growth regula-
tors was used, the best effect on damage of 
potato plants by late blight disease of potato 
produced mixture of chemical preparation 
Antrakol and growth regulator Humisol.

Tank mixture of studied preparations was 
also effective against disease agent Alternaria 
solani (table 2). Besides, plants were mostly 
damaged during flowering stage. If damage of 

plants during control variant was 50,0%, upon 
use of preparations Antrakol and Humisol 
these figures decreased for Glazurna variety 
to 22.0%, Vedruzka — 17.8% and Bonus va-
riety — 6.8%. It should be mentioned that as 
in the previous case it was the most effective 
tank mixture against Alternaria solani.

Difference in efficiency in comparison to 
previous variant was determined during com-
bined use of the chemical Antrakol and bio-
logical preparation Phytosporyn — M. Dama-
ge of plants for Glazurna variety was 26.0%, 
Vedruzka –18.4% and Bonus variety — 7.2%. 
Difference in plants damage by potato varie-
ties was 0.4–4.0% with HIP0.5 0.9–2.8%.

Least effective was mixture of biological 
preparation Phytosporyn — M and growth 
regulator Humisol. Damage of plants in-
creased and came up to 32.4% for Glazurna 
variety, 21.2% for Vedruzka variety and 7.6% 
for Bonus variety.

Thus, mixture of preparation Antrakol and 
growth regulator Humisol was the most ef-
fective.

Thus, when growth regulator, chemical 
and biological preparations were used against 
Phytophthora infestans (Mont.) de Bary and 

Table 1
Influence of combined use of preparations on damage of different by resistance potato plants  

by Phytophthora infestans under field conditions, % (average for 2013–2015)

Experiment variant

Potato varieties

Bonus
(relatively resistant)

Vedruzka (medium 
resistant) Glazurna (susceptible)

s b f s b f s b f

Control (treatment w/water) 0.3 1.7 3.5 3.9 15.3 25.5 10.3 45.6 75.0

Humisol p. (2 l/t) +  
Antrakol, w.p. (1.5 kg/ha) 0.2 1.0 1.4 2.8 8.4 12.2 4.2 20.8 24.6

Phytosporyn — M, p.  
(3.0 kg/ha) + Humisol, p.  
(2 l/t) 0.3 1.4 2.8 3.4 10.6 16.1 5.3 22.4 30.5

Antrakol, w.p. (1.5 kg/ha) + 
Phytosporyn– M, p.  
(3.0 kg/ha) 1.3 1.2 1.8 3.2 8.8 14.2 4.4 21.0 26.4

SSD0.5 0.2 1.2 2.6

Note: s — sprout, b — budding, f — flowering.
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Alternaria solani disease agents mixture of 
preparation Antrakol and growth regulator 
Humisol was the most effective, when damage 
of different by resistance potato varieties by 
Phytophthora infestans was 1.4–24.6% and by 
Alternaria solani — 6.8–22.2%.

CONCLUSION

When tank mixtures were used in the 
system of potato planting protection against 

Phytophthora infestans (Mont.) de Bary and 
Alternaria solani disease agents the most 
effective was combination of the chemical 
preparation Antrakol and growth regula-
tor Humisol, when damage of different by 
resistance varieties of potato at blooming 
stage (maximum development of patho-
genic agents) by Phytophthora infestans 
was 1.4 — 24.6% and by Alternaria solani  
6.8–22.2%.

Table 2
Influence of combined use of preparations on damage of different by resistance potato plants  

by Alternaria solani under field conditions, % (average for 2013–2015)

Experiment variant

Potato varieties

Bonus
(relatively resistant)

Vedruzka  
(medium resistant) Glazurna (susceptible)

s b f s b f s b f

Control (treatment w/water) 3.5 5.7 9.5 10.5 17.3 25.7 18.1 35.5 50.0

Humisol, p. (2 l/t) + 
Antrakol, w.p. (1.5 kg/ha) 2.6 4.5 6.8 7.5 10.8 17.8 10.6 18.4 22.2

Phytosporyn — M, p.  
(3.0 kg/ha) + Humisol, p.  
(2 l/t) 2.8 4.9 7.6 8.8 13.4 21.2 13.2 24.2 32.4

Antrakol, w.p. (1.5 kg/ha) + 
Phytosporyn — M, p.  
(3.0 kg/ha) 2.7 4.6 7.2 7.9 11.5 18.4 11.8 20.8 26.5

SSD0.5 0.9 1.5 2.8

Note: s — sprout, b — budding, f — flowering.
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