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STUDY COLLECTION POTATO VARIETIES FOR
RESISTANCE TO VIRAL DISEASES

The aim of the study was to investigate the collection of potato varieties in the southern
part of Forest-steppe Ukraine and selection of samples resistant to viral diseases for further
nd use in breeding work. The starting material was a collection of potato collection
Ustimovka Experimental Station of Plant in the amount of 625 samples from 32 countries
and abroad. For the biological status of the collection is represented by varieties. During
research, it was found that the visual assessment of disease may be complicated due to
some nonspecific symptoms that are similar to the symptoms of fungal and bacterial
diseases of plants. Therefore, as a significant addition to the visual diagnosis of varieties
has been used a wide range of virological methods for identification of viruses, which was
carried out in the Laboratory of Ecology of viruses and viral diseases diagnosis "Institute
of Biology" of the Taras Shevchenko Kyiv National University. Results virusologiche-ray
studies confirmed the presence of viruses in infected plants. In the results, the study
highlighted Tate samples that are recommended for further inclusion in the selection
process: resistance to Potato leaf roll virus L — Kpucran (Russia); Ada, Bzura (Poland);
Sprint, Aguila, Roxy, Shwalbe, Tempora, Turbella, Apta, Kardula (Germany); Iskra,
Galina (Czech Republic); Jaerla, Sante, Grata, Kardinal, Bintij, Ostara, Debora, Resy
(Niderlany); resistant to mosaic virus wrinkly Potato virus Y + Potato virus X, Potato virus
S, Potato virus A, Potato virus M — Kardula, Pamir (Germa-tion); Iskra, Galina (Czech
Republic); Magura (Romania); lIgor (Yugoslavia); Marijke, Desiree, Ostara, Debora,
Radosa, Resy (Netherlands) and banded mosaic Potato virus Y — Perspective (Ukraine);
Ada (Paul-sha); Sprint, Apta, Agwila, Augusta, Carla, Eros, Grata, Lori, Luna, Oda, Ponta,
Shwalbe, Feldeslohn (Germany); Desiree, Ostara, Radoza, Saturna (Netherlands); Electre
(Belgium); Maritta (France). These varieties are recommended for future inclusion in the
selection process.
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INTRODUCTION
Resistance to potato virus diseases is of paramount importance for the cultivation of

culture, since viruses are transmitted together with the planting material and cause high yield
losses — up to 15-70% [1]. Control of viral infections in the tenements-kah cultivated plants using
their natural resistance to pathogens — an urgent task for the breeding, as it is the ideal decision for
the problem of protection of Ras plants and environmentally safe for the environment, a method of
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growing agri-agricultural crops. Therefore, the search for sources of resistance to viral infections
should be given special attention.

Until the early twentieth century, curl, wavy and wrinkled potato leaves treated only as a
manifestation of "degeneration™ or aging plants, because the available methods was impossible to
identify the pathogen that causes these diseases. The impetus for the elucidation of the nature of
"degeneration” of potatoes was the discovery by Russian scientist D.l. lvanovskij in 1892 in the
juice of tobacco plants with symptoms of mosaic disease-start completely new species, now
known as the "virus".

The discoveries of Professor D.I. Ivanovskij are of exceptional importance for the potato
cultivation. Successful control of viral diseases of potato is only possible result of the re-
application of the system of measures, the important role that belongs breeding and seed
production [2]. Creating varieties resistant to various pathogens is not possible without knowledge
and confidence to establish the properties of these pathogens.

The distribution and severity of viral diseases of potato in different climatic zones studied
since the early 20-th and by the end of the 50-th of the last century, it was found that their value
increases from the northern to the southern and southeastern regions, i.e. from the climatic zones
with a cool climate and sufficient wetting to areas of high summer temperatures and insufficient or
irregular rainfall [3]. Also found that the species S. tuberosum, ssp andigena, which in the
pedigree of many modern varieties resistant to Potato virus Y (PVY) controlling the two genes:
Ryadg, which is responsible for the stability of potato plants and Nyadg, counter-lating reaction
hypersensitivity [4, 5]. In addition, global changes in climate that affect plant growth and
development, put forward the problem of stability of the complex varieties to adverse conditions.
Thus, the promise research of resistant to virus diseases of potato varieties, taking into account
areas of cultivation, the search of sources of plants potato resistance to both biotic and abiotiche-
skim factors, as well as a comprehensive study of viruses infecting potatoes in the soil-climatic
zone. The goal of the study was to investigate the collection of potato varieties and selection of
samples resistant to viral diseases for future them use in breeding.

MATERIALS, CONDITIONS AND RESEARCH METHODS

Studies conducted on Ustimovka Experimental Station of Plant Prodaction Plant
Prodaction Institute nd. a. V.Y. Yuriev National Academy of Agrarian Sciences of Ukraine and
the National Taras Shevchenko University during the 2011-2013. Materials for the study was the
collection of potato of Ustimovka Experimental Station of Plant in the amount of 625 samples
from 32 countries and abroad. On the biological status of the collection is represented by varieties.
The study of collection material held under natural infectious background in accordance with
generally accepted methods in potato cultivation [6-9]. Resistant varieties were evaluated on a 9-
point scale sustainability: 1 - min, 9 - max of onset.

Hydrothermal coefficient to assess the conditions of vegetation was calculated by [10].
Classification was carried on according to conditions of moistening Selyaninov G.T.: wet — 1,6-
1,3; weakly arid — 1,3-1,0; arid — 1,0-0,7; very dry — 0,7-0,4; dry — <0,4.

Characterization of the climatic conditions in the years of research carried out on the basis
of data meteoposta Ustimovka Experiment Station crop.

In order to determine the influence of external conditions on the nature of the development
and spread of viral diseases was calculated hydrothermal coefficient during the vegetation period
2011-2013 (T ab. 1).

According to table 1, the arid environmental conditions prevailed in the area of the
Southern part of the forest-steppe of Ukraine, which created a favorable background for the
development of virus disease, except in June and July 2011. Accordingly, in these months there
was excessive rainfall. In June, 195,5 mm of rainfall observed during long-term average of 57,0
mm. Average monthly air temperature was + 21,8 © C at historical averages + 19,5 ° C. In July, in
the first ten days of the month for the 5 days of rain fell 155,3 mm of rain, with an average annual
temperature of 72,0 mm.

ISSN 2309-7345 'eHemu4Hi pecypcu pocnuH, 2014, Ne 14
63



®OPMYBAHHA, BUBYEHHA TA BUKOPUCTAHHA KOJIEKL|IV

Table 1
Hydrothermal coefficient of the growing season potatoes, 2011-2013
Years Months
May June July August
2011 0,4 3,0 2,4 0,2
2012 0,7 0,3 1,1 0,4
2013 0,3 0,3 0,6 0,6

In the first stage of studying the stability of potato varieties to virus diseases carried on a visual
diagnosis, is the most simple and universal method. The task was the selection the selection of
plants affected by viruses and determination of disease due to abnormalities that can be observed
with the naked eye on the plants and tubers.

Phenotypic expression of viral infection have leaf rolling of plants. The character of
development and spread of viral diseases of potato determined by biological and genetic
characteristics of varieties. The work on the allocation of potato accessions with high field
resistance to the most common and harmful viruses in the natural-climatic zone has carried on:

— viral leaf rolling (the causative agent of the disease virus L, Potato leaf roll virus);

— wrinkled mosaic (the causative agent of the disease Potato virus Y in different combinations
with the virus Potato, virus X, Potato virus S, Potato virus A, Potato virus M, rarer mo-noinfection
PVY);

— banded mosaic (the causative agent of the disease — Potato virus Y).

Varieties that are in the field of visual assessment were identified as resistant to viral diseases,
were tested for the content of viral infection using co-temporal methods of virology. Virus
isolation and purification of virus preparations, establishing physical imunnological and molecular
biological properties of the virus, as well as electron microscopy studies were carried out in the
Laboratory of Viruses ecology and viral diseases diagnosis "Institute of Biology" Taras
Shevchenko Kyiv National University. The morphology of the virus particles was studied by
electron microscopy. Negative staining of purified virus preparations were performed by 2,0% sol-
phosphotungstic acid during 2 minutes [11]. Preparations research-whether using electronic
microscopes JEM 1230 (JEOL, Japan) and EM-125 (Sumy, Ukaine). Identification of the virus
was carried out by solid-phase enzyme immunoassay-analysis (sandwich version) using
commercial test systems LOEWE, Germany. The reaction results were recorded on a plate reader
Termo Labsystems Opsis MR (US) from the software Dunex Revelation Quicklink at wavelengths
of 405/630 nm. Reliable take values which exceed the negative control tripled [12].

RESULTS AND DISCUSSION

Based on the fact that the experimental station is located in the central part of the Left
Bank Ukraine-tion on the border between the forest steppe and steppe zones in the southeastern
part of the Poltava area, a significant influence on the intensity of the virus-bolez it have weather
conditions. As a result of our research would lo found that an important factor in reducing the
potato crop is environmental depression, and loss of plants and tubers of viral diseases. Also Set-
Leno that harmfulness of these factors increases with the north to the south of Ukraine.
As a result of our research, it was found that the intensive development of the banded mosaic
contributes insufficient supply moisture to the plants due to high temperatures. During moderate
wet weather noted that Zabolev-set is less common. The main symptom of defeat was banded
mosaic necrosis of leaves and stems. The disease manifests itself first in the young plants in a mo-
stutterer, and later (during budding) - dark necrosis along the veins on the lower side of the sheet,
on petioles, sometimes on the stems of plants (Fig. 1).
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Fig.1. Symptoms banded mosaic on potato cultivar Bil'in (Ukraine), 2013.

Petioles from infected plants become brittle, dry out, but not moved time. Began with the
withering away of the lower leaves, the green is just the tip. There are instances when the tubers
are formed necrosis. Infected plants were stunted and sometimes even died before flowering. We
noted that the banded mosaic is often combined with wrinkled mosaics. Y- potato virus in co-
combination with other potato viruses such as A, X, S, M, is harmful for the disease, sometimes
resulting in considerable loss of yield (70%) [13]. The effect of the combined action of pathogens
depends on a combination of virus and potato varietal characteristics.

Pathogen banded mosaic virus Potato Y- (PVY) is common in all areas of potato
cultivation. On most varieties, which have been studied, a noticeable symptoms. According to the
visual inspection possible to select the varieties with resistance response 7,5-8,5 points: Angle
(Ukraine); Ada (Poland); Sprint, Apta, Agwila, Augusta, Carla, Eros, Grata, Lori, Luna, Oda,
Ponta, Shwalbe, Feldeslohn (Germany); Desiree, Ostara, Radoza, Saturna (Netherlands); Electre
(Belgium); Maritta (Fran-tion) (Tab. 2).

A study of the economic characteristics of the varieties as sources of producing capacity
were identified: Desiree (1000 g / bush), Ponta (960 g / bush), Feldeslohn (900 g / bush);
according to the amount of marketable tubers, 1 bush varieties vydelelis Feldeslohn (12,5 pcs.),
Carla, Oda (11,6 pcs.), Ponta (11,1 pcs.). As a result, estimates of the average weight of the tuber
as krupnoklubne-st grade separated Desiree (100,7 g).

It is known that in recent years has created varieties have only a relative or field resistance
to leaf roll virus, the causative agent of the disease - the virus twisted-tion of potato leaves
(PLRV). The genetic nature of such resistance is due to polygenic complex that gives an
opportunity to increase the resistance of potato against disease by producing transgressions.
Sequential mating three or four stable forms can be obtained offspring with high resistance against
leaf curl virus. Symptoms of the disease depend on the strain of potato varieties, environmental
conditions, but they are basically the same type enough (Fig. 2).

The difference between them is caused by a primary or secondary viral infection.
Germination of infected tubers delayed. They observed the formation of filamentous sprouts.

As a result of studies in the field have been isolated from the varieties with respect to, and
high resistance (7-8.5 points) against leaf curl: Crystal (Russia); Ada, Bzura (Poland); Sprint,
Aguila, Roxy, Shwalbe, Tempora, Turbella, Apta, Kar-dula (Germany); Iskra, Galina (Czech
Republic); Jaerla, Sante, Grata, Kardinal, Bintij, Ostara, Debora, Resy (Niderlany) (Tab. 3).

A study of how highly allocated: Crystal (1100 g / bush), Sante (1090 g / bush), Kardinal
(1000 g / bush), Jaerla (980 g / bush), Turbella (900 g / bush); as mnogoklubnevye vydelelis
grades: Resy (11,0 pcs.), Sante (10,4 pcs.), Kardinal (10,0 pcs.). On average tuber weight as
krupnoklubnevy allocated grades: Crystal (99,0 g), Tempora (97,1 g), Ostara (90,0).
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Table 2

Resistance to banded mosaic and basic household characteristics of the resistant potato

varieties, 2011-2013

Total Number of The Weight
. marketable
Resistance . number of average of
. Yield, tubers from
Variety to Potato tubers from tuber market.
; g /bush one bush, .
virus'Y, p one bush, weigh, g | tuber, g
pcs
pcs
Carla 8,5 790 14,5 11,6 43,6 54,5
Apta 8,5 620 8,3 7,0 62,5 74,4
Shwalbe 8,5 637 10,2 8,3 51,1 62,6
Agwila 8,5 790 9,0 7,3 70,4 87,3
Pakypc 8,0 660 7,6 6,4 72,8 86,6
Ponta 8,0 960 13,2 11,1 61,0 72,6
Ostara 8,0 480 4,2 3,3 89,9 114,3
Desiree 8,0 1000 8,4 7,1 100,7 119,1
Ada 8,0 577 10,1 8,5 48,1 57,1
Sprint 8,0 500 7,2 6,0 57,8 69,4
Maritta 8,0 590 10,5 8 43,1 56,4
Feldeslohn 8,0 900 15,1 12,5 49,6 59,8
Lori 8,0 360 57 4,3 47,1 62,8
Saturna 7,5 540 8,0 6,2 51,8 67,1
Eros 7,5 562 6,9 5,8 68,3 81,4
Grata 7,5 612 9,0 7,0 53,2 68,2
Luna 7,5 420 5,2 4,3 67,2 81,0
Augusta 7,5 880 7,8 6,5 93,4 1124
Oda 7,5 790 14,5 11,6 54,5 43,6
Radoza 7,5 740 7,3 6,1 85,6 101,9
Electre 7,5 383 4.4 3,6 70,3 86,5
Sloviyanka - 8,0 1340 12,3 10,0 883 | 108,0
standard

In the study of resistance to mosaic wrinkled found that symptoms of the disease,
manifested early in the growing season. Infected plants were stunted and time-opment. On the
surface of the leaf blade between the veins bulge observed as an effect-Vie which leaves become
wrinkled. Tip and edges of the leaf blade twisted to the bottom (Fig. 3).

In many plants was observed a significant reduction in the size of the plate. Over time,
these symptoms are intensified and become dominant. In some cases, on the surface of the leaves
were observed small necrotic spots, whereby the leaves as if stained. There was a sharp violation
plant growth and development. Flowering plants are often missing. Petioles become brittle-mi
leaves dry out, but do not fall off. Over time, the plants were observed gradual extinction of

almost all leaves.
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Fig.2. Symptoms of leaf curl virus on potato plants, cultivar Katyusha (Ukraine), 2012.

Table 3

Resistance to Potato leaf roll virus L and basic household characteristics of resistant potato
varieties, 2011-2013

Resistance Total Number of The .
_ ield number of marketable | average | Weight of
Variety tlo Potato Yield, tubers/bush, tuber marketable
eaf roll g /bush tubers/ cs weidh tuber
virus L, p. bush, pcs P gn. g 9
Apta 8,5 620 8,3 7,0 63,0 74,4
Shwalbe 8,5 637 10,2 8,3 51,1 63,0
Aguila 8,5 790 9,0 7.3 70,4 87,3
Kardinal 8,0 1000 12,0 10,0 72,3 85,0
Sante 8,0 1090 13,0 10,4 67,1 84,0
Debora 8,0 650 10,4 8,0 48,0 62,4
Turbella 8,0 900 9,1 7,3 79,4 99,0
Iskra 8,0 640 8,4 7,0 64,0 77,0
Bintij 7,5 400 7,0 6,0 48,2 58,0
Roxy 7,5 660 10,0 8,4 57,0 67,0
Kpucran 7,5 1100 9,4 8,0 99,0 117,2
Ada 7,5 577 10,1 9,0 48,1 57,1
Bzura 7,5 375 4,4 4,0 72,0 85,3
Tempora 7,5 680 59 5,0 97,1 1149
Kardula 7,0 720 7,1 6,0 86,0 102,0
Sprint 7,0 500 7,2 6,0 58,0 69,4
Galina 7,0 620 7,2 6,0 72,1 86,3
Jaerla 7,0 980 10,0 8,0 86,4 103,0
Grata 7,0 655 10,1 8,0 51,1 65,0
Ostara 7,0 480 4,2 3,3 90,0 114,3
Resy 7,0 900 14,0 11,0 54,0 66,4
Slov'yanka, st 8,0 1340 12,3 10,0 88,3 108,0
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Fig.3. Symptoms of wrinkled mosaic on potato plants, cultivar Dimock (Ukraine), 2012,

In primary infection in the year of planting disease developed slowly.
First observed mottling or mosaic on the upper leaves, which eventually deformed. Often they
celebrated necrosis. In case of late infection signs of the disease in the first year is not fixed and
detected only in subsequent reproduction (Fig. 4).

Fig.4. Symptoms wrinkled mosaic on potato plants, cultivar Sweet-NOC Kiev (Ukraine),
2012.

As a result of the research, as resistant to mosaic wrinkled varieties were identified:
Kardula, Pamir (Germany); Iskra, Galina (Czech Republic); Magura (Romania); Igor
(Yugoslavia); Marijke, Desiree, Ostara, Debora, Radosa, Resy (Netherlands) (Tab. 4).

ISSN 2309-7345 l'eHemuyHi pecypcu pocnuH, 2014, Ne 14
68



®OPMYBAHHA, BUBYEHHA TA BUKOPUCTAHHA KOJIEKL|IV

Table 4
Resistance to Potato virus Y+X, S, A, M and basic basic economic characteristics of resistant
potato varieties, 2011-2013

Total Number of The Weight
_ Resistan(?e to Yield number of | marketable | average of
Variety Potato virus g /bush tubers tubers tuber marketa
Y+X, S, A, p fromone | fromone | weigh, g ble
bush, pcs | bush, pcs tuber, g
Pamir 8,5 1266 10,7 9,0 98,8 1179
Desiree 8,5 1000 8,4 7,1 100,7 119,1
Marijke 8,5 977 8,9 7,3 90,0 109,8
Resy 8,5 900 13,6 11,0 53,9 66,4
Ostara 8,5 480 4,2 3,3 89,9 114,3
Galina 8,0 620 7,2 6,0 72,1 86,3
Debora 8,0 860 11,4 9,0 59,7 75,5
Kardula 7,5 720 7,1 6,0 85,8 101,5
Iskra 7,5 640 8,4 7,0 64,0 76,5
Magura 7,0 750 9,2 7,1 62,6 81,3
Igor 7,0 280 55 4,3 39,6 50,8
Radosa 7,0 680 8,8 7,0 62,2 77,7
Slovyanka 8,0 1340 12,3 10,0 88,3 108,0
— standard

The varieties with high economic characteristics have been allocated: Pamir (1266 g /
bush), Desiree (1000 g / bush), Marijke (977 g / bush); with many tubers shared-grade Resy (11,0
pcs.). A study of the average mass of the tuber as large-tuber varieties distinguished: Desiree
(100,7 g) and the Pamir (98,8 g).

Thus, on the basis of a comprehensive assessment using virological methods were
identified several varieties resistant to streaky and wrinkled mosaics: Desiree and Radoza.
Varieties Iskra and Galina were resistant to leaf roll and wrinkled mosaic. Varietie Ostara showed
resistance to three viral diseases. The remaining accessions were resistant to only one of the
diseases.

During investigations it was found that visual assessment of disease possibly complicated
by nonspecific symptoms of some viral diseases, which are similar to the symptoms of fungal or
bacterial diseases. Characteristic symptoms resembling viral diseases can be caused by
environmental conditions-ditions, soil or mineral deficiency effect on chemical plants reagents. In
particular, the symptoms of wrinkles and mosaics appear at the negative impact of high doses of
herbicides. Very often similar symptoms with a combination of several negative environmental
factors.

Symptoms of viral diseases on plants and tubers are sometimes observed as a non-typical

or entirely absent. Therefore, as a significant addition to the visa-hoc diagnosis of varieties in the
laboratory diagnosis of virus and ecology of viral diseases "Institute of Biology" of the Taras
Shevchenko Kyiv National University studies were conducted using a wide range of virologists-
cal techniques. By enzyme immunoassay, polymerase chain reaction revealed the presence of
virus and wrinkly mosaic MBK and YBK, which was confirmed with the help, means of electron
microscopy (Fig. 5).
Viral particles YBK filamentous, modal length of 750 nm [14], according to other sources — 730 x
11 nm [13]. The virus exists as a complex strains that cause a wide variety of symptoms on leaves
and tubers of potato, resulting in decreased yield and quality loss of tubers. YBK has the ability to
rapidly develop, vatsya with the accumulation of mutations in populations and between strains,
prispo-sablivayas to new varieties of potato under different environmental conditions [15].
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Fig. 5. The electron diffraction virions MBK and YBK identified in potato leaves: a)
Varieties Fausta (Germany), b) Varietie Roslau (Germany); microscope EM-125 and JEM-
1230 with an attachment.

For MBK typical particle length of 650 nm and a width of 12 nm. The virus is also many
strains that differ in virulence and may exist for a long time as a latent infection.
Based on our results for the study of samples of potato on availability viral diseases, it is necessary
to ensure control of the virus, using the most wide range of methods, as well as to strengthen of
the work on varietal breeding for complex resistance to viruses.

CONCLUSIONS

The studies were given an opportunity to highlight a number of varieties that are highly
resistant to viral diseases and can be used in further breeding work: resistance to Potato leaf roll
virus L — Crystal (Russia); Ada, Bzura (Poland); Sprint, Aguila, Roxy, Shwalbe, Tempora,
Turbella, Apta, Kardula (Germany); Iskra, Galina (Czech Republic); Jaerla, Sante, Grata,
Kardinal, Bintij, Ostara, Debora, Resy (Niderlany); resistant to mosaic virus wrinkly Potato virus
Y + Potato virus X, Potato virus S, Potato virus A, Potato virus M — Kardula, Pamir (Germany);
Iskra, Galina (Czech Republic); Magura (Romania); Igor (Yugoslavia); Marijke, Desiree, Ostara,
Debora, Radosa, Resy (Netherlands) and banded mosaic Potato virus Y — Perspective (Ukraine);
Ada (Poland); Sprint, Apta, Agwila, Augusta, Carla, Eros, Grata, Lori, Luna, Oda, Ponta,
Shwalbe, Feldeslohn (Germany); Desiree, Ostara, Radoza, Saturna (Netherlands); Electre
(Belgium); Maritta (France). How resistant to mosaic banded Potato virus Y and wrinkled Potato
virus Y + Potato virus X, Potato virus S, Potato virus A, Potato virus M varieties Desiree and
allocated Radoza (Netherlands). Varieties Iskra and Galina (Germany) showed resistance to leaf
roll and wrinkled mosaic. Varietie Ostara (Netherlands) showed robust-ness to the three viral
diseases: leaf roll, wrinkled and banded mosaics

As a result of the research, it was found that the symptoms of viral diseases on potato
varieties maximally manifested in different periods of the growing season: rugose mosaic easily
diagnosed in the first half of the growing season (before flowering); Viral and banded leaf rolling
mosaic — in the second half of vegetation.
For effective control of viral diseases is necessary to know you must know the nature of the
pathogen and its biological properties. Therefore, the detection of the symptoms of the disease to
clarify and elucidate the nature of the pathogen should be used a wide range of virusological
methods, namely electron-microscopic, physical, immuno-chemistry, molecular biology. Study of
the properties we have identified viruses and how they will transfer to fully define the area of their
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circulation, to develop a cost-based recommendation on the placement and management of seed
production, which will enhance the yield of potatoes.
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BUBYEHHS KOJEKIIHHUX COPTIB KAPTOILI HA CTIMKICTD
10 BIPYCHHUX XBOPOBb

Meta. BuBueHHS KOJEKIIMHMX COpTIB KapTomwli y miBAeHHIA dacTuHi Jlicoctemy VYkpainu i
BHJIUICHHS 3pa3KiB, CTIMKUX 10 BIPYCHHUX XBOpOO I TMOJAIBIIOTO0 BUKOPUCTAaHHSA iX B
CeNeKIiiHii poOoTi.
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PesyaibTaTn Ta oOroBopeHHs. JlocmipkeHa KOJNEKIiS KapTOIUli Y CTUMIBCHKOI —CTaHIIIT
POCIIMHHHIITBA B KUTBKOCTI 625 3paskiB 13 32 KkpaiH OJIM3BKOrO Ta JalleKoro 3apyOixoks. 3a
O10JIOTIYHMM CTaTyCcOM KOJICKIIisl mpeacTaBieHa copTramu. I[liq uac BuUmpoOyBaHb Oyiio
BCTAaHOBJICHO, I1I0 Bi3yajbHa OILIHKa XBOPOO HAa POCIMHAX MOXXE YCKJIQJHIOBAaTHCh Yy 3B'SI3KY 3
HeCcTIeUM(IYHICTIO IEIKUX CHUMITOMIB BipyCHUX XBOpOO, SIKi MalOTh MOJIOHICTh 13 CHMIITOMaMH
rpuOHUX Ta OaKTepiaabHUX. Y 3B'SI3KY 3 IUM, SIK CYTTEBE JOTIOBHEHHS /10 Bi3yalbHOI J1arHOCTHKH
COpTiB, OYB BUKOPHCTAHUH IIUPOKUI CIIEKTP BipyCOJIOTIYHUX METOMIB JJIs i1eHTH(IKAIi] BipyCiB,
ska Oyna mpoBeneHa B Jlabopartopii ekosorii 1 giarHocTuku BipycHux xpopo6 HHII "IacTuTyT
6ionorii" HamionaneHoro yniBepcutery iMmeHi Tapaca llleBuenka. BuaineHi 3pasku, CTilKi 10
BIpYCHHX XBOpOO: CTiliKi 10 Bipycy CKpydyBaHHs JTUCTKIB Kapromu — Kpucran (Pocis); Ada,
Bzura (ITosema); Sprint, Aguila, Roxy, Shwalbe, Tempora, Turbella, Apta, Kardula (Himeuunna);
Iskra, Galina (Yexis); Jaerla, Sante, Grata, Kardinal, Bintij, Ostara, Debora, Resy (Hinepnauan);
CTiliKi 10 Bipycy 3mopiukyBaroi mo3aiku — Kardula, Pamir (I'epmanus); Iskra, Galina (Yexis);
Magura (Pymywist); Igor (FOrocnagist); Marijke, Desiree, Ostara, Debora, Radosa, Resy
(Hinepnmanmu) i cmyractoi mo3aiku — Pakypc (Ykpaina); Ada (ITomsima); Sprint, Apta, Agwila,
Augusta, Carla, Eros, Grata, Lori, Luna, Oda, Ponta, Shwalbe, Feldeslohn (Himeuunna); Desiree,
Ostara, Radoza, Saturna (Hinepnannu); Electre (benbris);

BucnoBku. Bumineni copTH peKOMEHIYIOTHCS JUIsl TOJANBIIOTO BKJIIOUEHHS B CEJNEKI[INHUI
nporiec.

KuarouoBi cioBa: xapmonns, 6ipycHi xeopobu, ipycu, epyHmMOo80-KIIMAMUYHi yMO8U, 8i3VaAlbHA
diaeHocmuka
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N3YYEHUE KOJUVIEKIIMOHHBIX COPTOB KAPTO®EJISA HA
YCTOMYUBOCTH K BUPYCHBIM BOJIE3HSAM

Hean. M3yueHne KOJIEKIUH COPTOB KapTodens B I0XHOW vactu Jlecoctenmu YKpauHbI U
BbljIeJIeHHE 00pa310B, YCTONYMUBBIX K BUPYCHBIM OOJIE3HSIM JJIs 1ajbHEHUIIEro UCIoIb30BaHUsI UX
B CEJICKIIMOHHOM paboTe.

PesyabTaTrhl M o0cy:kaenme. VccnenoBana kosutekius kapTodenss YCTUMOBCKOW ONBITHOM
CTaHIIMM PAcTEHUEBOJCTBAa B KojuuecTBe 625 00pa3noB u3 32 cTpaH OJMKHETO U JaJbHErO
3apyOexbs. [lo OuomormueckoMy cTaTycy KOJUJIEKLHMS TMpeAcTaBlieHa copTamu. Bo Bpems
UCCIIeIOBaHHUI ObUIO YCTAHOBIIEHO, YTO BU3yallbHasl OLIEHKA 3a00JI€BaHUN MOXKET YCIOXKHATHCS B
CBSI3M C HECHEIM(PUUHOCTHIO HEKOTOPBIX CUMIITOMOB, KOTOPBIE UMEIOT CXOACTBO C CUMITOMaMuU
IpUOHBIX WINM OaKTepHaIbHBIX 3a00JE€BaHUN pacTeHUU. B CBs3M C 3THM, Kak CYyIIECTBEHHOE
JIOTIOJIHEHWE K BU3YyalbHOW JMArHOCTUKE COPTOB, ObUI HCIIOJNIb30BAaH HIMPOKUN CIEKTP
BUPYCOJOTMYECKUX METOJOB s HWACHTU(UKAIMM BHUPYCOB, KOTOpas Obljja IpoBeleHa B
JlaGopaTopun 5KOJIOTMM BHPYCOB M JIMarHOCTHKW BHUPYCHBIX 3a0osieBanuii  HHI] «MHCcTHTYT
Oouosnornn»  HammonaneHoro  yHuBepcutrera wuMmeHu Tapaca IlleBuenka. Pe3synbraTh
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BHUPYCOJIOTHYECKUX HCCICOBAHUA TOATBEPAWIN HAIMYUE BUPYCOB B HHPHUIIMPOBAHHBIX
pacteHusix. B pesynbrare m3ydeHus: BbIIEJICHBI 00pa3iibl, YCTOMYUBbIE K BUPYCHBIM OOJIE3HSIM:
YCTOMUMBBICE K BHUPYCY CKpyuuBaHus JucTheB Kaptodens — Kpucran (Poccus); Ada, Bzura
(TTosema); Sprint, Aguila, Roxy, Shwalbe, Tempora, Turbella, Apta, Kardula (I'epmanus); Iskra,
Galina (Yexus); Jaerla, Sante, Grata, Kardinal, Bintij, Ostara, Debora, Resy (Hunepnansi),
ycToiunBbie K BHUPYCY MopinuHuctoii mosaumku — Kardula, Pamir (I'epmanus); Iskra, Galina
(Uexwus); Magura (Pymeiaus); Igor (FOrocnasus);, Marijke, Desiree, Ostara, Debora, Radosa, Resy
(Hunepnanasl) u mosocuatoii mo3aumke — Pakypc (Ykpamna); Ada (ITomsima); Sprint, Apta,
Agwila, Augusta, Carla, Eros, Grata, Lori, Luna, Oda, Ponta, Shwalbe, Feldeslohn (I"epmanusi);
Desiree, Ostara, Radoza, Saturna (Huxepnansr); Electre (beasrus); Maritta (Opanmms).
BriBoabl. BeieneHHbie copra pEKOMEHAYIOTCS ISl JAIbHEUIIIETO BKIOUYEHHS B CEJIEKIIMOHHBIN
potecc.

KiroueBble ciioBa: kapmogens, supycHuvle 601e3HU, UPYCbI, NOUEEHHO-KAUMAMUYECKUE VYCL08US,
8U3YAIbHAS OUACHOCMUKA
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