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USE OF TANK MIXTURES FOR POTATO PLANTS PROTECTION
FROM PHYTOPHTHORA INFESTANS AND ALTERNARIA SOLANI

DISEASE AGENTS
S. Fedorchuk!, T. Klymenko!, V. Radko', O. Trembitska', M. Lisovyy?

! Monicokuii nayionanvuuil ynieepcumem
2 Hauionanvhuii ynisepcumem 6Giopecypcia i npupodokopucmyeanna Yikpainu

Ha cvoeo0ni oouiero i3 eascaugux npobaem w000 OMpUMAHHS GUCOKUX CMADIAbHUX YPOodIcaie
Kapmonai € c80€uacHe 8acumms 8i0nogioHux 3axodie npomu xeopob i wkionuxie. He-
SHAYHUL pO3MIp 3eMeabHUX 0iAAHOK ma HesKicHUll cadusnuil mamepian, 8idcymmuicms 00-
MPUMAHHS CI803MIH NPU3BO0UMb 00 HAKONUUEHHS | NOWUpeHHs 30Y0HUKI8 X60p00, 30Kpema
Phytophthora infestans (Mont.) De Bary ma Alternaria solani, aki 6e3 3acmocysanus 3acobis
3axucmy Mojucyms 3HU3UMU 8podcaliHicms Kyavmypu 0o 60% i 6invuwe. Josedero, wo Haii-
epexmugHiuy 0ito npomu ypajiceHHs AUCMKIE Kapmonai imogmopo3om nposeuira cymiu
Ximiunoeo npenapamy Aumpakona ma peeyaamopa pocmy pocaut lymicoa. Bcmanosaeno,
Wo oOnMuUManbHum 0ya0 NOEOHAHHA XimiuHoeo npenapamy Aumpakoa i3 PPP I'ymicon, de na
PIZHUX 3a CMIUKICMI0 cOpmMax Kapmonai ypajiceHicmo poCcaut y (hazy ugiminHs (MaKcumans-
HULL pO36UMOK namoeenie) 30yonuxamu cmanoguaa: Phytophthora infestans — 1,4—24,6%,
a Alternaria solani — 6,8—22,2%.

Karuosi caosa: kapmonas, copm, 30y0HuKu xeopoo, peeyismop pocmy poCAuH, XiMIiYHULL
ma bionoeiuHuil npenapamu.

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

© S. Fedorchuk, T. Klymenko, V. Radko, O. Trembitska,
M. Lisovyy, 2020

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
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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 1/t) + Antrakol, w.p.

(1.5 kg/ha)
3. Phytosporyn — M, p. (3.0 kg/ha) +
Humisol, p. (2 1/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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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)

Potato varieties

Experiment variant (relativElOy nﬁessistant) Vedr;lezskigtgr;te)dmm Glazurna (susceptible)
s b f s b | f s | b | f

Control (treatment w/water) 0.3 1.7 35 39 15.3 | 255 | 103 | 456 | 75.0
Humisol p. (2 1/t) +
Antrakol, w.p. (1.5 kg/ha) 0.2 1.0 1.4 2.8 84 | 122 | 4.2 | 20.8 | 24.6
Phytosporyn — M, p.
(3.0 kg/ha) + Humisol, p.
2 1/t) 0.3 1.4 2.8 34 | 106 | 16.1 | 53 | 224 | 30.5
Antrakol, w.p. (1.5 kg/ha) +
Phytosporyn— M, p.
(3.0 kg/ha) 1.3 1.2 1.8 3.2 88 | 142 | 44 | 21.0 | 264
SSDy 5 0.2 1.2 2.6

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

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 HIP, 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
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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)

Potato varieties

. . Bonus Vedruzka . .
Experiment variant (relatively resistant) (medium resistant) Glazurna (susceptible)
s o | e [ s o | e ] s | v ]

Control (treatment w/water) 35 5.7 9.5 10.5 | 17.3 | 25.7 | 18.1 | 355 | 50.0
Humisol, p. (21/t) +
Antrakol, w.p. (1.5 kg/ha) 2.6 4.5 6.8 75 | 10.8 | 17.8 | 10.6 | 184 | 22.2
Phytosporyn — M, p.
(3.0 kg/ha) + Humisol, p.
21/t) 2.8 4.9 7.6 88 | 134 | 21.2 | 132 | 242 | 324
Antrakol, w.p. (1.5 kg/ha) +
Phytosporyn — M, p.
(3.0 kg/ha) 2.7 4.6 7.2 79 | 115 | 184 | 11.8 | 208 | 26.5
SSDy 5 0.9 1.5 2.8

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

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%.
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