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Introduction. Spring barley is a leading food crop at the world market, ranking fourth among 
cereals in terms of sown area [1]. Spring barley is suitable for growing in all climatic zones of 
Ukraine and, provided intensive technologies, gives a grain yield of 5–8 t/ha [2]. Currently, measures 
for spring barley growing do not provide the desired yields due to violations of cultivation technolo-
gies [3]. Among the factors limiting the barley grain yield and quality in the country, there is farmers‟ 
inattention to protection of crops against harmful organisms. This is primarily attributed to the inade-
quate awareness of farmers about changes occurring in spring barley agrocenoses because of simulta-
neous impact of anthropogenic activities and weather conditions. 

At present, the climate is changing all over the world [4]. In Ukraine, the climate also 
tends to change: there are sharp fluctuations in precipitation periods and a significant increase in 
temperature in most regions of the country [5]. Recently, the climate in the Eastern Forest-Steppe 
has been noticeable for a drastic differential in precipitation and an upward trend in the average 
daily air temperature. Climate changes are closely associated with to the level of disease-induced 
damage to plant, as the environment significantly affects plants, pathogens and their vectors [6]. 
Hence, climate changes affect not only the plant vegetation length, but also the dynamics of 
harmful organism development on agricultural crops, including spring barley. 

In addition to the climate, the phytosanitary situation on spring barley crops is also affect-
ed by changes in the structure of sown areas and in cultivation technologies [7]. For example, 
simplification of crop rotations without taking into account the traditional basics and rules of crop 
rotation leads to the threatening spread of specialized weeds, pests and diseases, despite the grow-
ing use of protective chemicals in Ukraine [8]. Each crop generally has specific diseases and 
pests, and prolonged cultivation of one crop in the same location contributes to accumulation of 
infections and pests in the field [9]. 

Therefore, studies of pathogens on crops, including spring barley, in specific climatic zones 
are becoming of immediate interest, which is important both for development of highly effective pro-
tective measures and for breeding for plant resistance to pathogens and pests. Agrobiocenosis moni-
toring enables not only managing the consequences of application of current protective measures, but 
also planning the breeding process to create resistant and highly adaptable varieties. 

Studies conducted in the Laboratory of Plant Immunity to Diseases and Pests of the Plant 
Production Institute named after V.Ya. Yuriev NAAS address phytosanitary diagnostics, which 
combines a number of problems to reduce the impact of pathogens on the plant growth and de-
velopment as well as on the yield, including phytosanitary monitoring, determining the preva-
lence of harmful organisms, pathogenicity of strains and virulence of races, finding sources of 
resistance, evaluating their genetic potential to create spring barley varieties with group and com-
plex resistance to biotic factors. 
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Material and methods. Mycological, microscopic, statistical, phytopathological and entomo-
logical field and laboratory methods were used to achieve this purpose in 2009–2017. We used visual 
methods to assess diseases and pests, which are based on direct inspection of plants and visual deter-
mination of their damage intensity or damage in accordance with the conventional assessment scales 
and methods modified by us in the course of work [10-13]. 

To improve the methods of determining the species of harmful organisms on spring barley, 
seeds were sown in two seasons: in spring (optimal timeframe) and autumn (provocative) with subse-
quent measurement of the affection of plants by pathogens causing leaf and root diseases as well as 
by intrastem pests during the tillering phase. 

To determine the fungal contamination of barley grain, we developed the method, which con-
sists in caryopsis germination in sucrose solution in a humid chamber under constant light, accelerat-
ing the manifestation of disease signs on infected grain. Petri dishes were pre-sterilized in a thermo-
stat at 150°C for 2 hours. 13.1 g of sucrose was dissolved in distilled water under an osmotic pressure 
of 12 atmospheres, and then the solution was carefully boiled for 5 minutes to avoid evaporation of 
the liquid. Spring barley seeds were laid out, hila upwards, 25 seeds per Petri dish in four replications. 
5 ml of sucrose solution was poured into each dish. Seeds germinated for 4–5 days at 22°C. Such 
conditions favor conidial sporulation of fungi. Infected seeds were examined under a MBS-9 binocu-
lar microscope at 24-fold magnification. 

The contamination percentage was calculated by the formula (1): 
C = Ni*100/Ne           (1); 
where C – percentage of contamination of spring barley caryopses, %; 
Ni – number of infected caryopses; 
Ne – number of examined caryopses. 

To characterize the weather and climatic conditions during the growing period, we used 
data of Kharkiv Regional Center for Hydrometeorology on air temperature and precipitation. 
Humidification during the spring barley growing period was described with the hydrothermal 
coefficient (HTC) [14]. 

Eleven modern spring barley varieties, which are suitable for dissemination in Ukraine, 12 
promising breeding lines from the Laboratory of Barley Breeding of the Plant Production Institute 
named after V.Ya. Yuriev NAAS and 150 collection accessions from the National Center for Plant 
Genetic Resources of Ukraine (NCPGRU) of the Institute of Plant Production Institute named after 
V.Ya. Yuriev NAAS originating from 15 countries were investigated. Seeds of varieties, lines and 
collection accessions were sown in the same field, with a plot area of 1 m

2
. References of susceptibil-

ity to pathogens and intrastem pests were sown every 10 accessions to accumulate infections and 
pests in the crop. The experimental plots were surrounded by a continuous band from a seed mixture 
of varieties that are common in the region. The total field area was 0.5 hectares. The forecrop was 
winter wheat. Seeds were not dressed before sowing, and plants were not treated with pesticides dur-
ing the growing period. 

Results and discussion,. The prevalence of two Drechslera infections on spring barley crops 
was determined, in particular of D. teres Ito, which causes barley net blotch , and of D. sorokiniana 
Subram, which causes root rot. In addition, two species of corn flies were identified: oat (Oscinella 
frit Linnaeus) and barley (O. pusilla Meigen) frit flies. Autumn sowing in comparison with the tradi-
tional method of spring sowing proved to be a more effective way to assess the response of spring 
barley varieties, lines and collection accessions to pathogens, in particular Drechslera species. Thus, 
the prevalence of diseases on spring barley crops sown in spring was on average across the study 
years 15.9% of plants affected D. teres Ito and 42.7% of plants affected by D. sorokiniana Subram 
(Table 1). Upon autumn sowing, the prevalence of these diseases was higher and amounted to 38.7% 
and 45.2% of affected plants, respectively. 

However, autumn sowing was less effective for assessments of accessions for damage in-
duced by oat and barley frit flies, because the larva populations on the autumn crops were twice as 
small as the corresponding populations on the spring crops, indicating a possibility of using autumn 
sowing only as an additional method to detect harmful organisms in the field. In addition to phyto-
pathological and entomological assessments of spring barley crops, autumn sowing also makes pre-
diction of the harmful organism development on spring barley in the spring-summer season possible. 
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Table 1 

The prevalence of diseases and pests on spring barley crops assessed by different methods 

Method Year 

Affected/damaged plants, % HTC during 

the growing 

period 
barley net 

blotch 

Drechslera 

root rots 
Frit flies 

Spring sowing 

2010 15.5 34.6 55.1 0.6 

2011 17.3 60.0 53.9 1.4 

2012 14.9 33.5 54.3 0.4 

Mean 15.9 42.7 54.4 – 

Autumn sowing 

2009 50.6 35.8 38.3 0.5 

2010 32.9 43.5 18.5 3.5 

2011 33.1 64.2 32.7 0.6 

2012 38.2 37.4 19.3 1.1 

Mean 38.7 45.2 27.2 – 

During the next eight study years (2013–2020), of diseases, head smut (Ustilago hordei 

(Pers. Lagerh.), net blotch (D. teres Ito), leaf stripe (D. graminea (Rabenh.) Shoemaker) and 

spot blotch (D. sorokiniana Subram) became widespread (Fig. 1); of pests, corn flies (O. frit Lin-

naeus and O. pusilla Meigen) remained most common (Table 2). The levels of pathogen- and 

pest-induced damage to plants during the study years ranged 21% to 67% of affected plants (head 

smut; artificial infection); 25% to 100 % (Drechslera spot diseases); and 39% to 100% (corn 

flies; provocative background). 

Fig.1. Drechslera spot diseases of spring 

barley: a) leaf stripe, b) spot blotch, c) net 

blotch. 

a b c 

Fig. 2. Plants damaged 

by corn flies:  

a) larva inside a stem,

b) larva on a 

caryopsis, 

c) shoot withering.

a b c 
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During the eight-year study, the highest prevalence of head smut (up to 67%) was ob-

served in 2015 and 2020, when the weather (judging from the hydrothermal coefficient) was ex-

cessively humid during the spring barley growing period (HTC = 1.7 in 2020) or slightly arid 

(HTC = 1.1 in 2015). The disease development was moderate (25%, 42.1%) in 2014 and 2016, 

when the hydrothermal coefficient was optimal (1.4 and 1.3, respectively). Under the very arid 

conditions (2017; HTC = 0.5), we observed a weak development of head smut (21%). 

The prevalence of Drechslera spot diseases on spring barley plants differed, depending on 

the year. The greatest spread of Drechslera spot diseases (100%) was observed on sufficient mois-

ture in 2014, when the HCT during the barley growing period was 1.4. Under very and slightly arid 

conditions (HTC = 0.7 and 1.3) in 2013 and 2016, respectively, the disease development became 

epiphytic – 63.0-65.0%, respectively. The disease also progressed actively (70%) on excessive 

moisture in 2020 (HTC = 1.7). The disease progressed moderately in 2015 (32.0%) under slightly 

arid conditions (HTC 1.1) and in 2017 (25.0%) under very arid conditions (HTC = 0.5). 

Table 2 

Variability of harmful organisms on spring barley 

Year 

Affected/damaged plants, % 

HTC 
Head smut 

Drechslera spot 

 diseases 
Corm flies 

2013 52 63 96 0.7 

2014 25 100 47 1.4 

2015 65 32 40 1.1 

2016 43 65 39 1.3 

2017 21 25 44 0.5 

2018 25 67 59 0.4 

2019 40 65 100 0.9 

2020 67 70 67 1.7 

Mean 42 61 62 – 

Although the HTC in the study years ranged 0.4 to 1.7, i.e. the weather ranged from very 

arid to excessively humid, the frit flies were numerous, only in 2016 the pest number decreased to 

39%. This can be attributed to the fact that the barley frit fly belongs to xerophilous pests, and 

arid conditions are favorable for it (HTC = 0.4–1.1), namely 2013, 2015, 2017, 2018 and 2019, 

but the oat fit fly is a hygrophilous pest and thrives better in humid years (HTC = 1.3–1.7) – 

2014, 2016 and 2020. 

Analysis of the contamination of spring barley grain harvested in 2014–2016 with fungal 

pathogens revealed that the germination of spring barley seeds in sucrose solution stimulated the 

progress of fungal diseases, accelerated the manifestation of signs on infected seeds and enabled 

obtaining reliable data on the contamination without additional efforts. Basing on this, we devel-

oped a method for determining the contamination of spring barley grain (Patent UA 67887 U IPC 

A01H 1/04 (2006.01), effective from 01.09.2018). Using this method, we determined that in the 

Eastern Forest-Steppe of Ukraine diseases caused by fungi of the genera D. spp., Fusarium Link. 

and Altenararia Fries. were the major pathogens spreading on spring barley seeds. Thus, Alter-

naria-caused affection of seeds of collection spring barley accessions ranged 9.0–77.0%; 

Drechslera-caused affection – 4.0 to 55.0%; Fusarium-caused affection – 0.0 to 12.4%. There-

fore, to prevent the disease progress during the initial stages of plant ontogenesis in production 

conditions, pre-sowing treatment of seeds is necessary. 

Discussion. Thus, head smut, Drechslera spot diseases (net blotch , leaf stripe, 

spot blotch) and Drechslera root rots are the most common and harmful diseases of spring barley 

in the Eastern Forest-Steppe of Ukraine. Yield losses from these pathogens range from 15% to 

50% in epiphytic years (Table 3) [15]. 

Review of other researchers‟ data published for the last 15 years shows that fungal diseas-

es have become widespread on barley crops not only in Ukraine, but also in other countries. For 
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example, in Great Britain, especially in Western England and Scotland, scald (Rhynchosporium 

secalis Oud.) [16–18] causes significant damage to barley crops, in South America (Brazil, Ar-

gentina) net blotch (D. teres Ito) is widespread. [19], in Germany ramularia leaf spot (Ramularia 

collo-cygni Suton & Waller) is quite frequent [20]. Development of measures to manage barley 

brown rust (Puccinia hordei Otth.) is an urgent problem in Australia, India and the United States 

[21]. 

With active progress of pathogens on barley crops, the effectiveness of fungicides is not 

always high. In addition, researchers of the VM Remeslo Myronivka Institute of Wheat NAAS 

reported that damage to leaves from pathogens causing spots was difficult to compensate, be-

cause, when they are widespread, they lead to a rapid death of the leaf surface [22]. Therefore, it 

is advisable to grow varieties that are resistant to the above pathogens. 

Fungi of the genera Drechslera spp., Fusarium Link. and Altenararia Fries are also found 

on spring barley caryopses. It is interesting that a similar group of pathogens was detected on 

spring barley grain earlier by researchers from Oman, a country in the tropical climate zone [23], 

indicating that these diseases are spread on a significant area. 

Table 3 

Loss of the spring barley yield from plant affection by common pathogens in the Eastern 

Forest-Steppe of Ukraine 

Disease Loss of yield, % 

Head smut ≥15–20 

Net blotch  33–50 

Leaf stripe 30 

Spot blotch 30–40 

Drechslera root rots 40 

Frit flies, – oat frit fly (O. frit Linnaeus) and barley frit fly (O. pusilla Meigen), are dan-

gerous pests of spring barley in the Eastern Forest-Steppe of Ukraine. Other researchers reported 

that these species of corn flies were common not only in the Eastern Forest-Steppe, but also 

throughout the entire climatic zone, causing damage to many cereals. For example, scientists 

from the National University of Life and Environmental Sciences observed the spread of frit flies 

in all experiments conducted in the Forest-Steppe of Ukraine [24]. However, there reports that the 

oat frit fly was more numerous in the Western Forest-Steppe. This species is more moisture-

loving and less thermophilic compared to the barley frit fly. Invasion of barley crops by intrastem 

pests is especially dangerous, because due to the latebrosus life style of pests and long flight time 

of adult flies, chemicals are not effective in most cases, hence, the plant protection priority 

against corn flies is spring barley breeding for resistance to intrastem pests. 

Conclusions. Via the phytopathological and entomological monitoring of spring barley 

crops in the Eastern Forest-Steppe of Ukraine, the pathogen species causing economic losses (15-

40% of yield) upon this crop cultivation were identified. Head smut (U. hordei (Pers. Lagerh.), 

leading to 15-20% reduction in the yield, and Drechslera diseases affecting both aerial parts of 

plants (D. teres Ito, D. graminea (Rabenh.) Shoemaker) and the root system of plants (D. soro-

kiniana Subram) and leading to 33-50% in the yield are the most common diseases of spring bar-

ley in this climatic zone. Frit flies, i.e. oat frit fly (O. frit Linnaeus) and barley frit fly (O. pusilla 

Meigen) with larvae‟s latebrosus life style and imagoes‟ long flight period, complicating chemi-

cal protection of crops, are dangerous pests. Pathogens that develop on spring barley caryopses 

are fungi of the genera Drechslera spp., Fusarium Link. and Altenararia Fries., which can cause 

root rot, crop thinning and plant infection. Two new methods of phytopathological monitoring of 

spring barley crops have been developed: one of them is carried out by autumn sowing of seeds 

and provides additional analysis of the pathogen presence on crops in one study year, and the 
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other accelerates detection of seed infections by germination of caryopses in sucrose solution 

under constant light. 

Thus, a comprehensive monitoring system of the prevalence of harmful organisms grow-

ing on spring barley roots, stems, leaves, ears and caryopses provides detection of changes in the 

phytosanitary condition of crops, elucidation of their causes, prediction of intensity of disease and 

pest spreading and timely adoption of protective measures. 

Adherence to ethical standards. The studies were conducted in accordance with the ob-

jectives of the thematic plan of the Laboratory of Plant Immunity to Diseases and Pests, which 

were part of the Scientific-Technical Program "Cereals" in 2006–2010. There is no conflict of 

interest. The projects pursuing by the author team were funded from the state budget of Ukraine. 
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ПАТОКОМПЛЕКС ЯЧМЕНЮ ЯРОГО В СХІДНІЙ ЧАСТИНІ ЛІСОСТЕПУ 

УКРАЇНИ 

Звягінцева А.М., Петренкова В.П., Кобизєва Л.Н., Ниска І.М., Кучеренко Є.Ю., Зуєва К.В., 

Васько Н.І. 

Інститут рослинництва імені В.Я. Юр‟єва НААН, Україна 

Мета. Визначити комплекс шкідливих організмів ячменю ярого та їх мінливість під впливом 

гідротермічних умов вегетаційного періоду культури в східній частині Лісостепу України та 

удосконалити способи виявлення видового складу хвороб на рослинах та зерні.  

Методи. Рівень поширеності хвороб та шкідників визначали згідно загальноприйнятих та спеці-

альних методик у відповідності до існуючих шкал оцінки та методик, модифікованих нами у 

ході роботи. Удосконалювали способи визначення видового складу збудників хвороб ячменю 

ярого шляхом весняного (оптимальний) та осіннього (імітація вологих умов) висіву насіння з 

наступним проведенням обліку прояву хвороб у фазі кущіння рослин та підбором живильного 

середовища для фітоекспертизи зерна і визначення рівня його зараженості.  

Результати. Внаслідок проведення обліків щодо поширеності хвороб і шкідників на рослинах 

ячменю ярого впродовж 2009–2020 рр. при різних строках сівби насіння (восени та навесні) 

встановлено, що осіння сівба насіння є більш ефективним способом для прояву гельмінтоспо-

ріозів на ячмені ярому порівняно із загальноприйнятим способом весняної сівби, так як в 

осінній період створюються сприятливі умови для розвитку цього гриба. В основному пато-

комлекс ячменю ярого був представлений кам‟яною сажкою, гельмінтоспоріозними плямис-

тостями листя, кореневими гнилями, злаковими мухами. Найбільше поширення кам‟яної саж-

ки (до 67,0 %) відмічали в роки, коли погодні умови періоду вегетації характеризувались як 

надмірно зволожені  (ГТК = 1,7 в 2020 р.) і слабко посушливі (ГТК =1,1 в 2015 р.). Найвище 

значення розповсюдження гельмінтоспоріозних плямистостей (100 %) відмічено в умовах до-

статнього зволоження в 2014 році (ГТК = 1,4). Чисельність шведських мух за період дослі-

джень перебувала, в основному, на значному рівні (до 100 %), тільки в умовах 2016 року вста-

новлено спад шкідника до 39 %. Визначено видовий склад патогенів, які розвиваються на зер-

нівках ячменю ярого. Ураження зернівок альтернаріозом за роками коливалось в межах 9,0–

77,0 %, гельмінтоспоріозами – 4,0–55,0 %, фузаріозом – 0,0–12,4 %.  

Висновки. Установлено, що найбільш розповсюдженими хворобами ячменю ярого в умовах 

східної частини Лісостепу України є кам‟яна сажка (Ustilago hordei (Pers). Lagerh.) та види ге-

льмінтоспоріозу, які викликають плямистості листя і загнивання коренів (Drechslera teres Ito, 

D. graminea (Rabenh.) Shoemaker, D. Sorokiniana Subram), серед шкідників найбільш поширені 

шведські мухи (Oscinella frit Linnaeus і О. pusilla Meigen). Основними патогенами, які поши-

рюються на зернівках ячменю ярого є грибні хвороби з родів Drechslera spp., Fusarium Link. та 

Altenararia Fries.. Розроблено два нових способи фітопатологічного аналізу поширеності хво-

роб на посівах ячменю ярого, один з них здійснюється шляхом осінньої сівби насіння і обліку 

ураженості рослин у фазі кущення, другий спосіб – фітоекспертиза насіння на зараженість 

збудниками хвороб шляхом пророщення зернівок у розчині сахарози. 

Ключові слова: патокомплекс, ячмінь ярий, ячмінна злакова муха, вівсяна злакова муха,  

гельмінтоспоріозна коренева гниль, гельмінтоспоріозна плямистість листя, кам’яна сажка, 

альтернаріоз, фузаріоз, насіннєва інфекція 
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ПАТОКОМПЛЕКС ЯЧМЕНЯ ЯРОВОГО В ВОСТОЧНОЙ ЧАСТИ ЛЕСОСТЕПИ 

УКРАИНЫ 

Звягинцева А.Н., Петренкова В.П., Кобызева Л.Н., Ныска И.Н., Кучеренко Е.Ю., 

Зуева Е.В., Васько Н.И. 

Институт растениеводства имени В.Я. Юрьева НААН, Украина 

Цель. Определить комплекс вредных организмов ячменя ярового и их изменчивость под вли-

янием гидротермических условий вегетационного периода культуры в восточной части Ле-

состепи Украины и усовершенствовать способы выявления видового состава болезней на 

растениях и зерне.  

Методы. Уровень распространенности болезней и вредителей определяли согласно общепри-

нятым и специальным методикам в соответствии к существующим шкалам оценки и мето-

дик, модифицированных нами в ходе роботы. Усовершенствовали способы определения 

видового состава возбудителей болезней ячменя ярового путем весеннего (оптимальный) и 

осеннего (имитация влажных условий) высева семян с последующим проведением учета 

проявления болезней в фазе кущения растений и подбором питательной среды для фито-

экспертизы зерна и определения уровня их зараженности.  

Результаты. Вследствие проведения учетов по распространению болезней и вредителей на 

растениях ячменя ярового при разных сроках высева (осенью и весной) на протяжении 

2009–2020 гг. установлено, что осенний высев семян является более эффективным спосо-

бом для выявления гельминтоспориозов на ячмене яровом по сравнению с общепринятым 

способом весеннего сева, так как в осенний период создаются благоприятные условия для 

развития этого гриба. В основном патокомплекс ячменя ярового был представлен каменной 

головней, гельминтоспориозными пятнистостями листьев, корневыми гнилями, злаковыми 

мухами. Наибольшее распространение каменной головни (до 67,0 %) отмечали в годы, ко-

гда погодные условия периода вегетации характеризировались как избыточно увлажнен-

ные (ГТК = 1,7 в 2020 г.) и слабозасушливые (ГТК=1,1 в 2015 г.). Наивысшее значение рас-

пространения гельминтоспориозных пятнистостей (100 %) отмечено в условиях достаточ-

ного увлажнения в 2014 году (ГТК=1,4). Численность шведских мух за период исследова-

ний находилась, в основном, на высоком уровне (до 100  %), только в условиях 2016 года 

установлен спад вредителя до 38,7 %. Определен видовой состав патогенов, развивающих-

ся на зерновках ячменя ярового. Поражение зерновок альтернариозом по годам колебалось 

в пределах 9,0–77,0 %, гельминтоспориозами – 4,0–55,0 %, фузариозом – 0,0–12,4 %.  

Выводы. Установлено, что наиболее распространенными болезнями ячменя ярового в усло-

виях восточной части Лесостепи Украины являются каменная головня (Ustilago 

hordei (Pers). Lagerh.) и виды гельминтоспориоза, вызывающие пятнистости листьев и за-

гнивание корней (Drechslera teres Ito, D. graminea (Rabenh.) Shoemaker, D. Sorokiniana 

Subram), среди вредителей наиболее распространены шведские мухи (Oscinella frit Linnaeus 

і О. pusilla Meigen). Основными патогенами, которые распространяются на зерновках яч-

меня ярового являются грибные болезни с родов Drechslera spp., Fusarium Link. и 

Altenararia Fries. Разработаны два новых способа фитопатологического анализа распро-

страненности болезней на посевах ячменя ярового, один из них осуществляется путем 

осеннего сева семян и учета пораженности растений в фазе кущения, второй способ – фи-

тоэкспертиза семян на пораженность возбудителями болезней путем проращивания зерно-

вок в растворе сахарозы. 

Ключевые слова: патокомплекс, ячмень яровой, ячменная злаковая муха, овсяная злаковая 

муха, гельминтоспориозная корневая гниль, гельминтоспориозная пятнистость листьев,  

каменная головня, альтернариоз, фузариоз, семенная инфекция. 
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PATHOGENIC ORGANISMS ON SPRING BARLEY IN THE EASTERN FOREST-STEPPE 

OF UKRAINE 

Zviahintseva A.M., Petrenkova V.P., Kobyzeva L.N., Nyska I.M.,  Kucherenko Ye.Yu., 

Zuieva K.V., Vasko N.I. 

Plant Production Institute named after V.Ya. Yuriev NAAS, Ukraine 

Purpose. To detect harmful organisms on spring barley and their variability under the influence 

of hydrothermal conditions during the crop vegetation period in the Eastern Forest-Steppe of 

Ukraine and to improve methods of pathogen detecting on plants and grains.  

Material and methods. The prevalence of diseases and pests was determined by conventional 

and special methods in accordance with the existing assessment scales and by methods modi-

fied by us in the course of work. We improved methods for determining pathogenic species on 

spring barley upon spring (optimal) and autumn (simulation of wet conditions) sowing fol-

lowed by evaluating the disease signs during the tillering phase of plants and selecting nutrient 

medium for phytoexamination of grain and assessment of its infection rate.  

Results and discussion. The 2009–2020 assessments of the prevalence of diseases and pests on 

spring barley plants from seeds sown on different dates (autumn and spring) showed that the 

autumn sowing was more effective for barley net blotch manifestation on spring barley com-

pared to the conventional method of spring sowing, since the autumn conditions are favorable 

for development of this fungus. Pathogens on spring barley were mainly represented by head 

smut (Ustilago hordei), barley leaf stripe disease, root rots and corn flies. The greatest preva-

lence of head smut (up to 67.0%) was observed in the years when the weather was excessively 

humid during the growing period (HTC = 1.7 in 2020) or slightly arid (HTC = 1.1 in 2015). 

The greatest spread of barley net blotch (100%) was observed on sufficient water supply in 

2014 (HTC = 1.4). The numbers of frit flies during the study period were significant (up to 

100%), only in 2016 there was a decline to 39%. The pathogen species that develop on spring 

barley seeds were determined. Alternaria contamination of grain ranged 9.0 to 77.0% from 

year to year; Drechslera contamination - 4.0 to 55.0%, Fusarium contamination - 0.0 to 12.4%.  

Conclusions. Head smut (Ustilago hordei (Pers. Lagerh.)) and Drechslera fungi causing leaf 

blotch and root rot (Drechslera teres Ito, D. graminea (Rabenh.) Shoemaker, D. sorokiniana 

Subram) were found to be the most common diseases of spring barley in the Eastern Forest-

Steppe of Ukraine. Of pests, frit flies (Oscinella frit Linnaeus and O. pusilla Meigen) were 

most common. Major diseases of spring barley seeds are of fungal etiology (genera Drechslera 

spp., Fusarium Link. and Altenararia Fries). Two new methods of phytopathological analysis 

of the prevalence of diseases on spring barley crops have been developed: one of them is car-

ried out by autumn sowing of seeds and evaluating plant damage during the tillering phase; the 

second method is phytoexamination of seeds for pathogens via germination of caryopses in 

sucrose solution. 

Key words: pathogens, spring barley, barley frit fly, oat frit fly, Drechslera root rot, barley leaf 

stripe disease, head smut, alternaria leaf spot, Fusarium rot, seed infection 




