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PECULIARITIES OF DEVELOPMENT OF POTATO DISEASES
ALTERNARIA SOLANI AND PHYTOPHTHORA INFESTANS
WHEN APPLYING VARIOUS TYPES OF PLANTS PROTECTION
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! Kumomupcokuii nayionansruii acpoexonoeiunuil ynieepcumem
2 Haujionanwruii ynieepcumem 6Giopecypcie i npupodokopucmyeanus Ykpainu

Po3zensymo 20n106Hi ocobausocmi pozeumky 30y0HuKie xeopob kapmonai Alternaria solani
ma Phytophthora infestans 3a euxopucmanns Ximiunux, 6iono2iunux npenapamie ma pezy-
ASMOPI6 pocmy pocauH y Aa00pAMOPHUX YMO8AX. 3a 3aCMOCY8AHHS XIMIYHUX npenapamie
Koncenmo 450 SC, k.c., Akpobam MI] 6.e., Aumpaxon 70 WP, 3.n. y 6i0nogioHux Konyernm-
payiax y 1ab0pamopHux ymosax 0ya0 3a@ikcoeano ix eucoxy mokcuyHy 0ito uj000 30y0HUKi6
Xx60p00. B ycix eapianmax docaidy yyHeiyudu 3ymoea08any nosHe npuynuHeHHs po3UmKy
epuoba. Jluwe y eapianmi iz sacmocysannsam Koncenmo 450 SC na 14-y dody excnepumenmy
diamemp miyeniro epuba Phytophthora infestans 36invuuecs na 0,5 mm i cmanogus 1,5 mm.
bionpenapamu Ilceedobaxmepun-2, 6.p., Tpuxogim, p., @imocnopun — M, n. maxouc
npossuau Heecamueny 0ito Ha 30y0HuKie Alternaria solani ma Phytophthora infestans. 3a
epexmusnicmro 0ii wodo Alternaria solani onmumansvuum 6ye @imocnopurn — M, n. — dia-
Memp Koaowii epuba cmanosué 17,1 mm, a Ha konmpoai (6e3 npenapamy) — 39,9 mm. Bnaue
Dimocnopuny — M, n. Ha pozeumok epuba Phytophthora infestans maxoc 6yé 0ogoni egek -
musenum. Jliamemp Koa0Hill y ybomy eapianmi docseas 19,3 mm na 14-y doby excnozuuyii.
11i0 uac eusuenus 63aemodii pecyasmopie pocmy pocaut i Alternaria solani é aabopamoprux
YMO08AX 6CMAHOBACHO 3MEHUIeHHS [HMEHCUBHOCMI pOCmY epuba NopieHAHO 3 KOHMPOAEM.
Egpexmuenivuumu 6yau Tymicon, p. ma [lomeimin, 6.p. — na 14-y 006y excno3zuuii diamemp
KoaoHii 6ye y mexcax 33,4 ma 34,6 mm ionogiono. Haticunvriuty 0ito uj000 npuehivenus
pozseumky epuba Phytophthora infestans nposeue npenapam Iymicon, p., diamemp KoaoHIi
cmanosus 43,0 um na 14-y doby excnozuuyii.

Karouosi caoea: Alternaria solani, Phytophthora infestans, 30y0nuxu, npenapamu, Jcuguivhe
cepedoguuye, Kapmonis.

Due to high content of starch, protein and
potato bulbs, potatoes are important food for
people and feeding animals. It is rightly called
the second bread. In European cuisine, over
300 dishes from potatoes are known [8].

Currently, more than 95 percent of pota-
toes are grown in farms and in private home-
steads, where yields averaged 13 tons per hec-
tare, while in Europe 30 tons per hectare. One
of the reasons for this low yield is the spread
of diseases. At present, there are about 30 di-
sease agents, with annual crop losses between
10 and 60% [2].

Widespread potato diseases are alternaria
and phytophtorosis. Pathogens of Alternaria —
Alternaria fungi, of which the most dangerous
is Alternaria molds. The disease most mani-
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fests itself in the phase of plant budding and
develops throughout the summer. First, dry,
brown spots appear on the lower, and then on
the upper leaves, which violate the conditions
of photosynthesis of plants and can lead to
their death. Fungus, besides leaves, also af-
fects stems and rarely bulb [3].

Most potato plants are affected by latex,
the causative agent of which is the Phytoph-
thora infestans fungus. The disease leads to
loss of crop due to defeat during vegetation
of plants, premature death of the peduncle du-
ring the formation of tubers, as well as during
their harvesting and storage [6].

Despite some differences in the nature of
the development of these diseases, which have
much in common in the spread of infection,
and therefore, to suppress their spread and
development, the same chemical and biologi-
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cal measures are used to protect against the
agents of these diseases [7].

Measures to combat alternatives and pota-
to lizards require research, namely, the study
of effective and long-lasting action of plant
protection products against these diseases.
It deserves attention to the study of the use
of new agents of chemical and, in particular,
agents of biological origin and plant growth
regulators, which contribute to obtaining an
environmentally safe potato harvest [4].

However, it is advisable to admit that
in Ukraine, the alternative potato has been
insufficiently investigated. The availability
of experimental data in this area is signifi-
cantly inferior to the study of potato late
blight, although the spread and harmfulness
of these two diseases are quite similar, which
is probably due to the underestimation of the
harmfulness of these diseases.

Therefore, the purpose of the work was
to conduct research on the use of chemical
and biological preparations and PPP against
pathogens of potato diseases Alternaria solani
and Phytophthora infestans.

MATERIALS AND METHODS OF RESEARCH

The experiments were carried out in labo-
ratory conditions at School of Selection and
Biotechnology of Zhytomyr National Agro-
ecological University in 2013—-2015. For the
identification of fungi, standard techniques of
V.I. Bilai (1982) [1] were used. The object of
the research was the pathogens of alternariazo
and potato phytophagous diseases — Alter-
naria solani and Phytophtora infestans on the
leafy surface of plants. Sowing of pathogens
into the nutrient medium was carried out in
sterile Petri dishes on potato-glucose agar
(KGA) of the following composition: 20 g of
agar and 20 g of glucose were added to 1 1 of
potato broth (1 1 of water + 200 grams of po-
tatoes). One of the fungicides, biopreparations
and PPP was introduced into the nutrient
medium in the concentrations recommended
by the manufacturer and the same doses [5].
Control was the cups with the environment
without adding drugs. The resulting mixture
was poured into sterile Petri dishes, which
were kept in an incubation chamber for three

days to check their purity. On the surface of
the nutrient medium a purifying needle was
applied to a pure culture of pathogens of al-
ternaria and phyllotrophy. In control, patho-
gens were sown on a clean nutrient medium.
Soaked in such a way Petri dishes were kept
at a temperature of +24°C. The records of the
diameter of the colonies of Alternaria solani
and Phytophtora infestans were carried out
on the 7th and 14th day. The repetition of the
experiment is fivefold.

Among the chemical agents we studied
Consento 450 SS (0.1 mg/25 ml medium),
Acrobat MC (0.1 g/25 ml medium), Anth-
racol 70 WP (0.075 g/25 ml medium); of
biological — Pseudobacterin-2 (0.005 ml/
25 ml of medium), Trihofit (15 ml/25 ml of
medium), Phytosporin — M. p. (0.004 ml/
25 ml of medium); PPP was used by Poteitin,
(at a concentration of 0.001 ml/25 ml of me-
dium), Gumysol (at a concentration of 5 g/
25 ml of medium), Biolan (at a concentration
of 0.003 ml/25 ml of medium).

RESULTS AND DISCUSSIONS

When testing chemical preparations Con-
sent 450 SC, Acrobat MC, Anthracol 70 WP
in laboratory conditions, we noted their high
toxicity in relation to the pathogens Alter-
naria solani and Phytophthora infestans on the
leafy surface of plants (Table 1).

In all variants of the experiment, fungi-
cides completely stopped the development of
Alternaria solani fungus. Only in the version
with the use of Consento 450 SC on the four-
teenth day of the experiment, the diameter of
the mycelium of Phytophthora infestans fun-
gus was 1.5 mm, which is 0.5 mm more com-
pared to other variants of the experiment.

Consequently, all fungicides of chemical
origin such as Consento 450 SC, Acrobat MC,
Antratol 70 WP in concentration in accor-
dance with the recommended standard have
shown a high efficiency in limiting the deve-
lopment of pathogens in leafy potatoes.

The study on the effects of biologically
active drugs such as Pseudobacterin-2, Tri-
hofit, Phytosporin-M, on the development of
Alternaria solani and Phytophthora infestans
in concentrations according to the recom-
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Table 1
Influence of chemical origin agents on the development of molds Alternaria solani
and Phytophthora infestans in feeding environment
Diameter of colony, mm
Alternaria solani Phytophthora infestans
Fungicides
exposition exposition
7 days 14 days 7 days 14 days
Control 21.8 39.9 18.2 48.2
Consento 450 SC 1.0 1.0 1.0 1.5
Acrobat MC 1.0 1.0 1.0 1.0
Anthracol 1.0 1.0 1.0 1.0
HIPj5, mm 0.1 0.1

mended norms also revealed a negative effect
on pathogens potato leaves.

As to the effectiveness of the action against
the pathogen Alternaria solani Phytosporin-
M was the best, the diameter of the colony of
the fungus at 14 days of studies was 17.1 mm,
while in the control (without the agent) this
figure was 39.9 mm (Table. 2).

Somewhat less effective were Pseudobac-
terium-2, And Trihofit, the diameter of Alter-
naria solani fungus colonies at the 14th day of
the study was 20.0 mm and 25.7 mm.

In our studies, biopreparations also showed
the effectiveness of inhibition in the deve-

lopment of mycelium fungus Phytophthora
infestans. Adding to the nutritional medium
of the drug Phytosporin — M, p. was the most
effective in comparison with other drugs. The
diameter of the colonies in this variant reached
19.3 mm on the 14th day of the experiment.

When using Pseudobacterium-2 and Tri-
chophyta the diameter of the Phytophthora
infestans micelles colonies increased to 25.2 mm
and 31.7 mm, respectively.

Consequently, the use of biological agents
suppresses the development of mycelium of
pathogens alternaria and latex, which indi-
cates their significant efficiency.

Table 2
Influence of biologics on the development of fungi Alternaria solani
and Phytophthora infestans in feeding environment
Diameter of colony, mm
Alternaria solani Phytophthora infestans
Agents
exposition exposition
7 days 14 days 7 days 14 days

Control 21.8 39.9 18.2 48.2
Pseudobacterin-2 11.8 20.0 7.4 25.2
Trihofit 15.5 25.7 8.7 31.7
Phytosporin-M 9.7 171 5.1 19.3
HIPj5, mm 27 3.0
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Table 3
The influence of PGR on the development of Alternaria solani
and Phytophthora infestans fungi in feeding environment
Diameter of colony, mm
Alternaria solani Phytophthora infestans
PGR
exposition exposition
7 days 14 days 7 days 14 days
Control (no agent) 21.8 39.9 18.2 48.2
Poteitin 15.8 34.6 16.4 45.0
Gumysol 17.8 33.4 15.2 43.0
Biolan 19.7 38.2 18.0 47.5
HIPy5, MM 1.4 1.8

Results of research on the influence of
growth regulators: Gumysol, Poteitin, v.r.,
Biolan, vss.r. on the development of Alternaria
solani and Phytophthora infestans in the nut-
rient medium are presented in the table 3.

Studies have shown that the effect of
growth regulators on the development of
Alternaria solani and Phytophthora infestans
fungi was different.

In the study of PGR with respect to the
restriction of the development of the Alter-
naria solani in the laboratory, a decrease in
the intensity of growth of mycelial fungus in
comparison with the control was found.

Gumisol and Poteitin agents were more ef-
fective. where on the 14th day of our research
the diameter of the colony was within the
limits of 33.4 mm and 34.6 mm, respectively.
In the application of Biolan the diameter of
Alternaria solani mycelium reached 38.2 mm,
which was, practically, at the control level
(without the agents) — 39.9 mm.

The best effect in suppressing the devel-
opment of Phytophthora infestans was shown
by Gumisol: the diameter of the colony was
43.0 mm on the 14th day of exposure. Some-
what less effective were discovered by Potei-
tin, in. (diameter of the colony 45.0 mm) and
Biolan (diameter of the colony 47.5 mm). In

the control version (without the preparation)
during this time the diameter of mycelium
was the largest and amounted to 48.2 mm.

Thus, among growth regulators, the most
effective against the suppression of the deve-
lopment of Phytophthora infestans was Gu-
mysol, and in relation to Alternaria solani —
Gumysol and Poteitin.

Despite the fact that the investigational
drugs have different active substances, each
of the groups — chemical, biological and PPP,
practically, have the same effect on pathogens
Alternaria solani and Phytophthora infestans.

CONCLUSIONS

All fungicides of chemical origin such as
Consento 450 SC, Acrobat MC, Anthracol
70 WP for efficiency were equivalent and
showed high efficacy (100%) in laboratory
conditions in terms of limiting the develop-
ment of pathogens of leaf diseases potatoes

The use of biological agents also inhibited
the development of fungal pathogens, indica-
ting their effectiveness. The best effect was
shown by Phytosporin.

Among PGR, the most effective as to
development of Phytophthora infestans was
Gumysol, and in relation to Alternaria sola-
ni — Gumisol and Poteitin.
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