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Research on production checks Cherkasy experimental breeding station confirmed fully the results of field experiments on
the effectiveness of using stimulated calibrated seeds for sowing. There has been found out a significant increase in the number
of swellings obtained under sowing stimulated seeds as compared to the control where the seeds are not stimulated, especially
in the initial stages of its germination. Nearly the same field germination was obtained under sowing unstimulated and stimulat-
ed seeds of sugar beet, which was provided with seedlings emergence intensity along with soil and climatic conditions and cul-
tivation methods.

The dynamics of germination and seeds field germination affected the sugar beet plants optimum growth density which is
one of the main factors of productivity.

The industrial research completely confirmed the results of the field studies on the efficiency of sowing stimulated cali-
brated seeds. Sowing stimulated seeds provided a significant increase in roots yield of both hybrids, which amounted to 4.4 t/ha
for Alexandria hybrid and 3.3 t/ha for Umansky ChS 97 hybrid (MPRs stimulation = 3.3 t/ha).

The research has not found a significant increase in sugar content in beet roots depending on the method of seeds treat-
ment. Rage roots sugar content ranged from 16.8 to 17.0 %. Additional products — sugar yield per hectare was obtained due to
the significant increase in yield of roots under nearly equal sugar content. Sowing stimulated seeds of both hybrids resulted in
increased sugar yield by 0.7-0.6 t/ha.

Key words: sugar beet, seed stimulate, field germination, sugar content, productivity.
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INVESTIGATION OF THE RESISTANCE OF DIFFERENT VARIETIES

OF BUCKWHEAT TO INFECTIOUS DISEASES AFTER

THE PRE-SOWING TREATMENT OF SEEDS AND VEGETATING PLANTS
WITH BIOLOGICAL PREPARATIONS

HocnimpkeHo BIUIMB rymMary Hatpiio, 6iompenapariB «Bepmicon», «Bitazum» ta «bioexodynre-1» Ha ypaxeHicTh
IPEYKH CipOI0 THUJLIIO, IEPOHOCIOPO30M, ACKOXiTO30M, OaKTEpio30M, BIpyCHUM OIIKOM, a TaKOX KOMIUIEKCOM Iepe-
JIiYeHUX XBOPOO MUITXOM HMEpenrociBHOT 00pOOKM HACIHHS Ta BEreTyI0UMX POCINH Ipedku copTiB BikTopis, Poxcomna-
Ha, Kapa-/lar, PyOpa, 3enenokBitkoBa 90, CrenoBa, €nena, Aeimita, Jlana ta Fagopyrum tataricum Gaertn. [Toxa3ana
MEepPCIEKTUBHICTh BUKOPHUCTAHHS LUX IPENapaTiB B yMOBaxX arpoleHO3y IS 3aXHCTY MOCIBIB TPEYKHU BiJl KOMIIIEKCY
xBopo6. Haiibinbma epekTuBHICT, BUSBICHA I Hpemnapary «bioekodynre-1», skuif, OKpiM 3aXHCTy POCIHH BiJ Ia-
TOTEHIB PI3HUX TAKCOHOMIYHHX TPYI, TAKOX CTHMYJIIOBAB MIPOPOCTAaHHs HaciHHA. Po3pobieHa cxema MiarHOCTHKH Ta
npodTAKTHKN 3aXBOPIOBAHb I'PEUYKH.

Kirouogi ciioBa: rpedxa, 6i0CTUMYIISTOPH, PErYJSITOPH POCTY POCIIHH, BipyC OIMIKY IPEYKH, aCKOXITO3, cipa THHIIb, Iepo-
HOCIIOPO3, OaKTepios.

Introduction. One of the modern trends of increasing of yield and quality of crop is the implemen-
tation in agricultural production of high energy-saving technologies with the use of biologically active

© Demchenko O., Shevchuk V., Yuzvenko L., Boyko O., Babenko L., Mokrozub V., Lazarenko L., Kalinichenko A.,
Boyko A., 2016.
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substances. The plant growth regulators are natural or synthetic low molecular weight substances that in
extremely small concentrations in plants significantly modify their metabolic processes. They contain a
balanced complex of phytoregulators, biologically active substances and trace elements [1].

Growth regulators increase the resistance of plants to adverse factors of natural or anthropogenic
origin: the critical temperature, water deficiency, toxic effects of pesticides, diseases and pest damage.
The results of the research and industrial inspection indicate that the application of plant growth regula-
tors in agriculture is one of the most affordable and highly profitable agronomic measures to increase the
productivity of major crops and improve their quality [2].

It is known that in addition to pathogenic forms of microorganisms in buckwheat were also found
valuable agroecological groups of microorganisms. During laboratory tests it was established the dynamics of
microorganisms changes depending on varietal affiliation of buckwheat (the number of actinomycetes and
nitrogen-fixing bacteria significantly varied). However, a particular value has a group of microscopic fungi,
which number in the rhizosphere of buckwheat was the highest. It is proved that these organisms are able to
structure the arable layer and synthesize organic compounds in a more accessible form for plants [1]. Thus,
the part of the majority of biological products for plants that exist in the world market are symbiotic bacteria
and microscopic fungi and also microorganisms that produce biologically active substances having an antag-
onistic effect on pathogens and protect plants from disease.

Infectious diseases of buckwheat are the main factor in reducing yield and losses in the crop cultiva-
tion. Buckwheat is affected by viral, bacterial and fungal diseases at different stages of plant develop-
ment, depending on pathogen type.

Viral diseases cause significant damage to buckwheat that reduces crop, disrupting the formation of
grain and compromising its quality. The most harmful for buckwheat in CIS are such viral diseases as
tobacco mosaic virus, cucumber mosaic virus and virus of buckwheat burn [3].

Currently, the issue of viral diseases in buckwheat in Ukraine remains very important. In recent
years this problem has been solved, which is why a series of studies to identify the causative agent of
one of the most harmful diseases of buckwheat, i.e. buckwheat burn virus (BBV), studying its structural
components and properties. Viral burn annually brings significant losses to buckwheat, reducing the
yield to 80 % [4]. Except BBV, buckwheat is affected by several dozen of viruses, so the control of viral
diseases in buckwheat is important for agriculture [1].

The causative agent of Botrytis bunch rot, which also extended to the buckwheat, is fungus Botrytis
cinerea Fr [5]. Sidorova S.F. showed that the most characterized manifestation of the disease are present
in the flowering period and during the formation of the first fruits. The storage of infection are crop resi-
dues, where the fungus persists as sclerotia. Highly resistant varieties were not found [6]. The source of
the initial infection are seeds, plant debris and soil. Harmfulness of botrytis is 35.3 %. This disease is
harmful for early lesions in the flowering stage [7].

Ascochyta blight (Ascochyta bresadolae Sacc) is common in Ukraine, Russia, Belarus, Yugoslavia,
North America [8]. Long-term observations give reason to affirm that the causative agent of Ascochyta
blight affect buckwheat in the cotyledon leaf stage and budding phase — flowering, fruit formation. Fun-
gus preserved in plant debris and the shell of seeds. The infection reaches the maximum at the beginning
of the growing period of plants and severely affects yields [9].

Downy mildew (Peronospora fagopyri Elenev) strongly affects buckwheat, causing the formation of
an empty shell. The researchers noted that this disease is widespread in western regions of Ukraine and
in different regions of Europe [10]. In the Skirts of Ukraine Downy mildew is evident on buckwheat
cotyledon and true leaves, buds, flowers and inflorescences as well as the green fruit. The affected
leaves prematurely wither and fall off. Flowers, buds and fruits become brown, underdeveloped, wither
and fall off. Overall harmfulness of Downy mildew is 27 %. It should be noted that Perenospora fag-
opyri Elenev is a highly specialized type and it affects only buckwheat [11].

Microbiological analysis of global buckwheat seed collection showed high contamination of com-
plex pathogenic bacteria (88-89 %). The most common among pathogenic microorganisms, affecting
buckwheat, are bacteria Pseudomonas solonacearum, Xanthomonas heteroceae, Pseudomonas angulata,
Pseudomonas syringae van Hall, Bacterium proteamaculans, which cause a range of symptoms, leading
to a significant reduction in yield [12].

These data indicate the need to develop effective measures and implement them into agriculture to
prevent buckwheat infectious diseases. It is known [13] that the seeds are the main source of bacterial,
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viral and fungal infections. Except seed contamination, its rapid development is also observed at the
stage of vegetative plants. It is known that in severe cases of buckwheat infectious diseases the shortage
may reach 45%. The research aimed at testing preparates buckwheat seeds for pre-seeding treatment,
growth stimulation and plants protetion againts pathogenes of different taxonomic groups.

Materials and methods. The objects of study were 10 varieties of buckwheat that are commonly
used as seed material in agrocenoses of Ukraine and Europe, namely: Victoria, Roxolana, Kara-Dag,
Rubra, Zelenokvitkova-90, Stepova, Elena, Aelita, Lada and Fagopyrum tataricum Gaertn. The research
was carried out in vegetation compartments of the D.K. Zabolotny Institute of Microbiology and Virolo-
gy of NAS of Ukraine and experimental fields of Podolsk state agrarian-technical University in 2009-
2015 years.

Microbiological and phytopathological analysis of the samples was performed by the standard tech-
nique. For the study of pathogenic microorganisms used culture liquid, which were obtained by cultiva-
tion of bacteria on selective nutrient media for different groups of phytopathogens [14]. Culture of stud-
ied fungi were grown on potato-glucose agar in Petri dishes. For sowing on the dishes with agar medium
with the addition of the xylans inoculum (3 x 3 mm) from the edge (10 mm) of the colony, which was
rapidly growing, was used. Inoculated dishes were sealed with “Parafilm” to maintain humidity of the
environment with xylans and incubated at 26 + 2 °C for 3 to 21 days [15].

To confirm viral lesions of plant there were prepared preparations for electron microscopy by the
standard technique [16, 17] and viewed in electron microscope JEM-100 ("JEOL", Japan) at an
instrumental magnification of 20-120 thousand with an accelerating voltage of 80 KV [18]. To detect
intracellular inclusions the preparations for luminescence microscopy were prepared using a standard
procedure and were stained by fluorochrome dyes (acridinium orange (1:10 000)) [17].

The field studies were conducted in the experimental fields of Podolsk state agrarian-technical Uni-
versity, seeds collection was obtained in its research institute. Sowing was carried out in wide way with
aisles of 45 cm, seeding depth — 4 cm. Assessment of the impact of buckwheat plants infectious diseases
was performed according to the formula:

p= axlOO,
N

where P — the prevalence of the diseases in %; a — the number of diseased plants; N — the total number of plants in
the sample.

Assessment of stability was performed on a 4-point scale [19]: 0 — disease is absent; 1 — oily spots
on leaves, covers up to 10 % of the surface of the leaf blade; 2 — necrotic spots occupy up to 30 % of the
surface of the leaves, from the bottom of which there is a friable gray-violet bloom; 3 — necrotic spots
occupy from 30 to 60 % of the leaf surface, which leads to drying and defoliation of leaves.

The intensity of the lesions which is a qualitative indicator of the disease was determined visually by
the affected area of the leaf blade surface using a 4-point scale. To convert from points to percent there
was used the generally accepted formula to determine the development of the disease (extent of injury):

Z (axb)N
K b
where R is the development of the disease (lesions), %; >.(a x b) is the sum of the number of plants (a) on the
corresponding score of the lesion (b); N is the total number of plants; K — the highest score of the scale [20].

Evaluation of varieties was conducted in provocative environments. The collection was sown near
early spring crops where the spread of the disease has reached more than 50 %.

The study of the effect of sodium humate, biological products "Vermisol", "Vitasym" and "Bioeco-
funge-1" was conducted under the conditions of agrocenosis. The study of the effect of sodium humate
on lesion of buckwheat by complex diseases was carried out by pre-sowing treatment of seeds and
vegetating plants of buckwheat variety Lada. Investigated the spread of Botrytis bunch rot, Downy
mildew, Ascochyta blight, bacteriosis and burn virus on treated and control plants.

Studies of a biological product "Vermisol" conducted by pre-treatment of seeds, root and by foliar
feeding. The treatment by "Vitasym" drug was carried out in the phase of real leaves and beginning of
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flowering. Conducted a study of germination of seeds of buckwheat varieties Elena for the conditions of
treatment by "Bioecofunge-1" (laboratory-vegetation experiment), and the impact of the drug on the
reproduction of phytoviruses by analysis of intracellular viral inclusions.

Results and discussion. To modern growth regulators, which found its practical application in crop,
should include sodium humate. The active substance of sodium humate is sodium salts of humic acids,
as well as a large number of amino acids [21]. It is known that sodium humate has stimulating growth
and fungicidal properties. This drug is designed to enhance the growth and adaptation to adverse envi-
ronmental conditions, reduction of nitrates use and plant organisms increased resistance to disease.
The use of sodium humate contributed faster passage of ontogenesis. Laboratory germination of drug-
treated seed was increased to 1.8-5.8 %; main root length increases to 28.3-34.6 %; the number of lateral
roots —to 14.6 %, and the zone of root hairs — to 3.5-4.1 mm.

The drug inhibits the germination of many fungi and their conidia. For example, the germination vi-
ability of Botrytis cinerea conidia decreased in 1.7-3.3 times, Fusarium oxysporam var. Orthoceras on
the 25-30 %. At concentrations of 0.01 %, sodium humate completely stopped germination of conidia of
powdery mildew pathogen of tomatoes. Plants processing by sodium gumat not only accelerates the
growth of green mass but also strengthens the root system. It increases the permeability of the cell mem-
brane, intensively promotes the accumulation of potassium in the cytoplasm (Table 1). It is known that
humic acids that are the part of sodium humate, possess non-specific protective effect, they have radio-
protective effect and reduce the content of pesticides and nitrates in air, water and soil [19].

Deeva V.P., Shehech Z.1., Sanko N.V. (1988) indicate that the physiological effect of humic com-
pounds due to their paramagnetic properties and affect the membrane permeability and protein synthesis
system of the cells [21]. Analysis of the impact of pre-treatment of buckwheat seed of Lada varieties by
different concentrations of sodium humate to the resistance to complex diseases shows that reducing of
complex disease infestation is 24.9-25.1 % (Table 1). Treatment of vegetative buckwheat plants of Lada
varieties with 0.01 % of sodium humate shows that the spread of Botrytis bunch rot decreased to the
10.7 %, Downy mildew — to 14.9 %, Ascochyta blight — to 4.9 %, bacteriosis — to 9.9 %, viral burn — to
9.7 %. Proved that sodium humate is effective in a delay of buckwheat disease and can be used in indus-
trial crops.

Table 1 — The effect of buckwheat variety Lada processing by sodium humate on plant resistance to diseases

Prevalence, %

Ne Options
Botrytis bunch rot | Downy mildew | Ascochyta blight | Bacteriosis | Viral burn
Treatment of seed
1 | Dry seeds (control) 104 £2.0 153+1.8 6.8 +£0.4 13.1+£13 | 142+14
2 | Seeds, soaked in water 112£1.7 42 £0.3* 5305 4.1+£02% | 13.8+£2.2
3 | Seeds treated with 0.1 % solution 2.6+0.2% 31£0.1% 46+03% | 23201% | 29£0.1%

of sodium humate

4 | Seeds treated with 1% solution 24+0.1% 3.1+02% 32+02% 25+0.1% | 2.9+0.2%
of sodium humate

Treatment of vegetating plants
5 | Control 18.1£1.7 25.1+24 12.1 £0.8 183+2.1 | 21.2£3.5
Seeds treated with « « " « «
6 0.01 % solution of sodium humate 74+0.7 10.2 £1.0 72+£0.5 84+10 11.5£1.6

Note: * — p < 0.05 in relation to indicators for control

As shown by our study, biostimulator "Vermisol", obtained from organic environmentally
friendly fertilizer "Biohumus", increased yield by an average of 20-30 %, improves seed germina-
tion, increases the resistance of plants to frost, drought, reduces the content of heavy metals, radio-
nuclides and nitrates in agricultural products, inhibits the growth of pathogenic microorganisms,
saving fertilizer costs by 50 % and is compatible with all agrochemicals. "Vermisol" is recommend-
ed for use in the preliminary treatment of seeds, root and foliar feeding. The analysis of the impact
of the drug "Vermisol" on the prevalence of different species and varieties of buckwheat by com-
plex diseases shows that reducing of the infestation in cases of processing of vegetating plants is
5-7.5 %, seeds treatment — 0.8-6.6 % (Table 2).
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Table 2 — The prevalence of diseases of buckwheat plants depending on the application of biopreparation ' Vermisol"

No Variet Options Prevalence, %
3 Y P Downy mildew [ Viral burn | Complex of deseases
Control 73%1.1 5.6+0.2 129+1.3
. . Treatment of seed with "Vermisol" 3.1 £0.3* 44 +£0.1* 7.5+£0.7*
1 Victoria Treat Tof i Tant
reatinent of VEgetiting plants 54+06 |36+0.1% 9.0 +0.9%
with "Vermisol
Control 6.5+03 4703 112+1.1
Treatment of seed with "Vermisol" 5.4+0.2% 3.2+0.2% 8.6 £0.6*
2 Roxolana Treat Tof i Tant
reatment ot vegetaing plants 40+02% | 2520.1% 6.5 £0.2%
with "Vermisol
Control 6.0+0.3 7.0+04 13.0+£1.6
Treatment of seed with "Vermisol" 54+04 55+0.2% 10.9 £1.3*
3 | Kara-Dag Treatment of vegetating plant
rea '{nen ° ve:yge ating plants 3.0+0.1%* 6.2+03 9.8 £0.9*
with "Vermisol
Control - 50+0.2 5.0+0.3
Treatment of seed with "Vermisol" - 42+0.1% 42+0.1%
4 | Rubra Treatment of vegetating plant
e+ O VEECIALNE pants - 3.0£0.1% 3.0 +0.2%
with "Vermisol
Control 39+0.2 40+03 79+0.8
N " . " * k
5 Zelenokvitkova-90 ireatment oi seed tvvtl‘th Vlerrtmsol 25+03 25+03
e O VEECIALng plants 2.0£0.1% - 2.0£0.1%
with "Vermisol
Control 8.4 +0.5 5.0+0.3 8.4+0.7
Treatment of seed with "Vermisol" 0* 3.0+£04% 5.0+0.2%*
6 | Stepova Treatment of vegetating plant
e O VEECIALng plants 42+02% | 26+0.1* 42+03%
with "Vermisol
Control 9.0 +0.7 40+02 13.0+1.1
7 Elena Treatment of seed with "Vermisol" 5.0+0.3* 20+0.1* 7.0+0.7*
Treatment of vegetating plants 6.5£04% | 2502+ 9.0£0.5*
with "Vermisol
Control 9.0+0.5 5.0+0.3 14.0+1.1
] Aelita Treatment of seed with "Vermisol" 6.1 £0.3* 3.7+0.2% 9.8 +0.6*
Treatment of vegetating plants 45£01% | 25£0.1% 7.0%0.5%
with "Vermisol
F Control - 158 +1.9 15.8 £1.5
agopyrum Treatment of seed with "Vermisol" - 95+2.1*% 95+24%*
9 tataricum Treat Tof pove Tant
Gaertn reatiuelt 0 vegetaling plants - 8.5 + 1.4% 8.5+2.1%
with "Vermisol

Note: * — p < 0.05 in relation to indicators for control

It should be noted that "Vitazym" is microbiologically synthesized liquid natural biostimulant con-
taining substances that promote plant growth and development, particularly algae extracts, minerals in
chelated form, calcium lipnosulfat, organic acids, vitamins and enzymes. Drug is recommended for foli-
ar feeding of plants, seed treatment through irrigation systems. The treatment of buckwheat plants by
"Vitazym" drug was performed in the phase of true leaves and early flowering (Table 3). The action of
the "Vitazym" to defeat buckwheat diseases was ambiguous and depended on the type of pathogens. In-
festation of Downy mildew in cases of buckwheat plants processing by "Vitazym" decreased to 2-3.9 %,
Botrytis bunch rot — to 6.7-11.2 %, bacteriosis — to 7.1-9.7 %, viral burn — to 1.9-2.2 %. The drug is
promising for application to production [22].

Table 3 — The influence of “Vitasym” on the affecting of buckwheat plants varieties Elena by complex deseases

o . Affecting of plants
Ne Options by complex deseases, %
1 Control 472+23
2 Treatment with “Vitasym”, 3% 259 +1.7*

Note: * — p < 0.05 in relation to indicators for control

Studies have shown, that biochemical drug "Bioecofunge-1", based on components of Basidiomy-
cetes fungi and their carriers from higher plants, that were used to develop the drug, is promising for
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prevention of diseases and stimulation of plant growth and development of buckwheat plants. It is
mportant to note the comprehensive action of "Bioecofunge-1", which stimulates the growth and devel-
opment of buckwheat and reduces aggressive pathogens of different nature. "Bioecofunge-1" was devel-
oped by Podolsk state agrarian-technical University scientists, department of physiology, biochemistry
of plants and bioenergetics.

We first discovered that "Bioecofunge-1" also influenced the reproduction of phytoviruses that af-
fects buckwheat in different ecological agrocenosis (Table 4-5, Fig. 1). For example, the formation of
intracellular inclusions under conditions of tobacco mosaic virus infection of plant significantly blocked
and their number decreased, that is observed in the study of cells in light and fluorescent microscopy.
Crystal formation often becomes loose structure with preserved features of the cell nucleus, which is
essential for plant growth and development and the control of seeds infection under conditions of labora-
tory and vegetation experiments.

Table 4 — The germination of the seeds of buckwheat varieties Elena after treatment with '"Bioecofunge-1'" (laboratory-
vegetation experiment)

. The number Rose on day Number of General condition
Ne Options of seeds 15 (PCs / %) healthy plants of plants
(PCs) ’ (%) P
Without treatment 21 Most of the plants had chlorose-mosaic
! (control) 150 (14 %) 238% symptoms
A 0.1% aqueous 66 .
2 solution, 60 min 150 (44 %) 83.5% Had normal habit
0.5% aqueous 60 Had normal growth and development,
3 solution, 60 min 150 (40 %) 67.3% individual necrosis
0.1% aqueous 51 . .
4 solution, 90 min 150 (34 %) 57.2 % Chlorosis of the lamina
0.5% aqueous 63 Elongation of the stem in some plants,
> solution, 90 min 150 (42 %) 704 % the leaves are normal

Table 5 — Formation of internally cellular viral inclusions in buckwheat varieties Elena under the treatment of seeds
with ""Bioekofunge-1'"' (plants on day 15 after the treatment of seeds)

The number The number of

Ne Options of studied cells inclusions % The condition of the inclusions
1 Without treatment 20 3.0 40.0 Typical inclusion of. the TMV,
(control) a clear morphological signs

0.1% aqueous
solution, 60 min

0.5% aqueous
solution, 60 min 20 2.0 10.0

20 3.0 15.0

Other inclusions with distruction

Moreover, these methodological approaches provide an opportunity to discover the circulation of
tobacco mosaic virus accompanying vegetation (weeds) that surround buckwheat in agrocenosis of
Steppes and Polesie. As a result of the studies we propose the following scheme of diagnosis and pre-
vention of buckwheat infections (Fig. 2).

According to most researchers, crop protection is currently seen as a problem of social, biological
and economic importance. Crop protection against pests is an integral part of the overall system of agri-
cultural activities in the cultivation of any given crop.

An important task of plant protection is the reduction of losses of agricultural products, ensuring
prolonged maintenance of productive agro-ecosystems and risk reduction related to the use of pesti-
cides. It should be noted that priority in the field of agriculture and plant has optimum conditions for
growing productive crops, including buckwheat. The system of protection against harmful organisms
is aimed at eliminating the sources of infection and suppressing pathogen development in the most
vulnerable phase of pathogenesis, to obtain maximum yield of high quality, while avoiding environ-
mental pollution.

The integrated protection system of buckwheat should consider biocenological factors that
contribute to limit the development of harmful pathogens, and provide a system of methods and means
of satisfying the economic and toxicological requirements. That is why agrophytocenosis is in need of
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advanced technologies, evaluation of microbiological and virological status of soil and vegetation;
quality of agriculture, the use in the production of well-designed crop rotations and the introduction of
pathogen-resistant crop varieties.

(B)

Figure 1. The appearance of the buckwheat plants exposed to the drug ''Bioekofunge-1'' (A) and control (B).

Conclusions. Thus, in our studies it was shown that taking into account the wide spread of
buckwheat diseases and presence of mixed infections in agrocenosis of Ukraine, it is necessary to
develop new methods and products for protection of plants from pathogens of different nature. It has
been shown the promising use of biostimulants for growth and development of plants: sodium humate,
"Vermisol", "Vitasym" and "Bioecofunge-1" to prevent Botrytis bunch rot, Downy mildew, Ascochyta
blight, bacteriosis and burn virus after pre-sowing treatment of seeds and vegetating plants. On the basis
of all conducted investigations, the technology of assessing the buckwheat varieties to pathogens under
different environmental conditions was developed for the purpose of diagnosis and prevention of
different etiology diseases of buckwheat.
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Figure 2. Technology of sustainability evaluation of buckwheat varieties to pathogens
under different environmental conditions, diagnosis and prevention of diseases.
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Investigation of the resistance of different varieties of buckwheat to infectious diseases after the pre-sowing treat-
ment of seeds and vegetating plants with biological preparations

O. Demchenko, V. Shevchuk, L. Yuzvenko, O. Boyko, L. Babenko, V. Mokrozub, L. Lazarenko, A. Kalinichenko,
A. Boyko

In the work it was investigated the influence of sodium humate, biological products "Vermisol", "Vitasym" and "Bioeco-
funge-1" on buckwheat lesion of Botrytis bunch rot, Downy mildew, Ascochyta blight, bacteriosis, burn virus and a complex of
diseases after pre-sowing treatment of seeds and vegetating plants of Victoria, Roxolana, Kara-Dag, Rubra, Zelenokvitkova-90,
Stepova, Elena, Aelita, Lada and Fagopyrum tataricum Gaertn buckwheat varieties. The prospects of these biological products
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use under agrocenosis conditions to protect the crops of buckwheat from the complex of diseases were shown. The highest effi-
ciency identified for the drug "Bioecofunge-1" which, in addition to protecting plants from pathogens of different taxonomic
groups, also stimulated the germination of seeds. The scheme of diagnostic and prevention of buckwheat diseases was deve-
loped.

Key words: buckwheat, biostimulants, plant growth regulators, buckwheat burn virus, Ascochyta blight, Botrytis bunch
rot, downy mildew, bacteriosis.

HccaenoBanue ycToiiYuBOCTH Pa3JHYHBIX COPTOB rPeYNXH K HH(PEKIHMOHHBIM 00/1€3HAM IIPH NPeJNoCeBHOI 00pa-
00TKe CeMsIH M BereTHPYIOINMX PACTeHHIi OuonpenaparaMmu

A.A. Jlemuenxo, B.K. llleBuyk, JI.B. IO3Benko, O.A. Boiiko, JL.II. ba6enko, B.B. Moxpo3y6, JI.H. Jlazapenko,
A.B. Kanunanuenko, A.Jl. boiiko

HccnenoBano BiusiHUE ryMaTa HaTpusi, Ouonpenaparos «Bepmucon», «Burasum» n «buoskodynre-1» Ha nmopaxaemoctsb
TPEYNXH CEPOH THUIIBIO, TIEPOHOCIIOPO30M, ACKOXUTO30M, OAKTEPHO30M, BUPYCHBIM OKOTOM, a TaKXK€ KOMIIJIEKCOM Iepeync-
JICHHBIX O0JIe3HeH MmyTeM IPeanoceBHONW 00pabOTKU CEMSH U BEreTHPYIOLIUX pacTeHUi rpednxu copToB Bukropus, Pokcona-
Ha, Kapa-/lar, PyOpa, 3enenoxsutkoBa 90, Crennas, Enena, Asnura, Jlana u Fagopyrum tataricum Gaertn. Iloxazana nepcnek-
THUBHOCTb HCIIOJB30BAaHMS JAaHHBIX IIPENapaToB B YCIOBHSAX arpoLCHO3a IS 3aIUTH IIOCEBOB IPEUNXH OT KOMIUIEKCa 0oie3-
neil. Hanbomnpmas ¢ dexTuBHOCTS BhIsIBICHA IS penapata «bruoskogyHre-1», KOTOPHIH, MOMUMO 3alIUTH PACTEHUI OT Ha-
TOTEHOB Pa3HBIX TAKCOHOMHYECKHX TPYIII, TAKXKe CTUMYJIMPOBAT IpOpacTaHue ceMsH. Pa3paboranHas cxema IMarHOCTUKH U
npodrakTHKY 3a00JI€BaHUH IPEUHXH.

KmroueBbie c10Ba: rpednxa, OMOCTUMYIATOPEI, PETYISTOPBI POCTA PACTEHHH, BUPYC 0XKOTa TPEYUXH, ACKOXHTO3, cepast
THUJIb, TIEPOHOCIIOPO3, OAKTEPHO3.
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CIIO’KUBYA, JIIKYBAJIBHA HIHHICTD TA IPUJATHICTbD
JJIs1 HEPEPOBKHU PI3HUX COPTIB KAPTOIIJII

3a3HaueHoO, 110 CYTTEBMM YMHHUKOM LIIHHOCTI COPTY ISl CHO)KMBAHHS, JIIKYBaHHS Ta BUTOTOBJIEHHS KapTOIUICIIPOLYKTIB €
HasBHICT y Oynb0ax BiTaMiHIB, KAPOTHHOINIB, AHTHOKCUIAHTIB, CHPUSTINBE ITO€AHAHHS OPraHIYHUX 1 HEOPTaHIYHUX CIIONYK,
aMIHOKUCIIOTHUI CKJIaj, a TaKoXX BMICT B Oynap0ax CyXHX PEYOBHH Ta PeAyKyIOUHMX LYKpiB. 3BEpHYTO yBary Ha JIKyBaJbHI
BJIACTUBOCTI KapToIuli. Bka3aHo OCHOBHI KpUTepii 11010 MPUHAIEKHOCTI KapTOILIi JI0 Ti€l 4M iHIIOI CIIOKUBYOI KaTeropii. 3a-
3HAQUEHO OCHOBHI BHMOTH JI0 KapTOILTi JJIs BUTOTOBJICHHS NEBHUX KapTOILIENPOAYKTiB. OXapakTepH30BaHO HAHOLIBII ITOMIH-
PEHi KapTOIUIENPOIYKTH Ta 3a3HaYE€HO OCHOBHI CKJIaJHMKH, 1110 BIUIMBAIOTH Ha IXHIO sAKicTh. HaBeneHo coptu Hacamiepen BiT-
YHU3HSIHOT CeNeKii 1010 iX CHOKMBYMX 1 CMAKOBHUX SIKOCTEHl, JIKyBaHHS, a TAKOXK HAMOLIBII NPUAATHI Ul AI€ETUYHOTO Xapyy-
BAHHS, BUTOTOBJICHHS KapTOIUIEIPOIYKTiB. 3BEPHYTO yBary, sIK BXJIMBY IHHOBAaIIHHY CKJIa[JOBY, HA BUKOPHCTAHHS COPTIB 3
KOBTOI0, (i0JIETOBOIO, CHHBOIO Ta YEPBOHOIO M’SIKOTTIO JUIS JIETUYHOTO XapyyBaHHS Ta JIIKyBaHHS, 3Ba)KalO4M Ha IX BHCOKY
AQHTHOKCHIAHTHY BIIACTHBICTE.

KorouoBi ciioBa: xaprorursi, coptu, OioxiMiuHMH cKitaj Oyib0, ClIOXKHMBYA Ta JIKyBajbHA IHHICT OyIb0, aHTHOKCHIAHT-
Ha BJIACTUBICTb, KAPTOILICTIPOYKTH.

[ocTranoBka npodJjemu. B Ykpaini xapTomus € OJHI€I0 3 OCHOBHHX INPOAOBOJBYUX KYJIBTYP.
[i BEpOIIYIOTH B yCiX TPYHTOBO-KJIIMATHUHHX 30HAX. 3a BAJOBHM BHPOOHHMITBOM KapTorul YkpaiHa
3aiiMae yeTBepTe Miciie B cBiTi (mmicis Kuraro, Inzii, Pocii). B YkpaiHi BUpoOIsS€ThCS KapTOIICIPOIYK-
TiB (CyILIEHHUX, KOHCEPBOBAaHUX, cMakeHUX) 25-30 tuc. T 3a momuty 150 Tuc. T. BogHouac cBiTOBI TeH-
JeHLii i€l Taxy3i CBiI4aTh Npo NPiOPUTETHICTD 3a3HAUECHOT0 HAMIPSAMY B KapPTOIISIPCTBI.

Kaprormis, sk 1 iHII Xap4oBi MPOAYKTH, 3a0e31edy€e OpraHi3M JIIOAMHH SHEeprieio. Y mporeci 3acBo-
€HHS 1K1 B OpraHi3Mi JIIOAMHH O1JTKH, TN 1 ByTJIEBOAH OKHCIIOIOTELCS, B PE3yJIbTaTi YOTO BUIAUTSIETHCS
eHepris, HeoOXiAHa VIS BIIHOBJICHHS 1 CHHTE3Y CTPYKTYp KIIiTHH, 3a0e3MeueHHs! YCiX MPOLECiB KHUTTE-
mistipHOCTI [1].

Ilix gac orminku eheKTUBHOCTI CIIOKUBAHHS KapTOILTi, K OJHOTO 13 MIPOBITHUX IMPOJYKTIB ITOBCSK-
JICHHOTO Xap4yBaHHS Ta LIHHOTO KOpMY AJIsi XynoOuW, He3HAUHa yBara MPUIUISETbCA HOTO CHOXKHUBYIM
LIHHOCTI, 30KpeMa II0J0 COPTY, 3[4eOLIBIIOr0 yBara 30CepeaKyeThcsl Ha BpoxkaitHOCTi. BogHouac cy-
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