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The results of the analysis of available variety assortment and grain yields of different varieties of 

oats in the environmental crop variety testing, depending on the changing hydrothermal conditions are 

presented. Marked the varieties, which characterized by stable realization of genetic potential of grain yield 

in a wide range of variation the average air temperatures and conditions of water provision. 

 Weather conditions during the investigation were different, which made it possible to fully assess its 

impact on grain productivity potential of spring small cereals. The productivity of oats was determined by 

the peculiarities of the variety, as well as the effectiveness of the complex action of air temperatures and 

humidity conditions. In Ukraine there is observing an annual steady increase in the number of registered 

varieties of oats for 12,9 %. In general, over the past 15 years, the number of oat varieties in Register of 

plant varieties suitable for dissemination in Ukraine has more than doubled. Among the studied varieties of 

oats, the optimum growth, development and combination of elements of the crop yield structure, which 

ensure the formation of the highest level of grain productivity (3,10–3,27 t/ha), were noted in the varieties of 

chaffy forms: Busol, Iren, Spurt and Sterno, as well as hull-less: Skarb Ukrainy (2,74 t/ha) and Samuel’ 

(2,53 t/ha). 
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In the oats selection is distinguished four 

main directions of growing for: feed grain, food 

grain, fodder for cutting and pasture. Depending 

on the direction of use, attention must be paid to 

the content and amino acid composition of 

protein and fat in grain, grain size, filling, grain 

alignment, leaf coverage, reproduction coeffi-

cient, resistance to poaching by cattle, etc. Re-

cently, much attention has been paid to the deve- 

lopment of works on  hull-less  oats  in  order  to 

create the varieties which grains  are  suitable 

for both feeding animals and for use in the food 

industry [1, 2].    

       The  focus  of  breeding  and  technological 

programs for spring small cereals has always 

prevailed tasks aimed at increasing and stabili-

zing crop yields. Particularly, in conditions of 

economic instability the variety value as a factor 

to increase production efficiency is quite high. 

Introduction   of   the  newest   varieties,   which, 
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along with high yield and grain quality, charac-

terized by rational use of nutrients, as well as in-

creased resistance to stressful environmental con-

ditions, makes it possible to significantly reduce 

the production costs of labor and resources at 

growing crops and increase the sustainability of 

grain production. Growing highly well-adapted  

varieties  is  one  of  the  cheapest ways  to  meet 

the challenges of saving as well as provides an 

opportunity to increase crop yield and improve 

its quality with little additional cost. Important 

in such event an environmental crop variety 

testing of spring small cereals, which  are  made  

annually by institutions and organizations of dif-

ferent ownership forms [3, 4]. 

The aim of our research was to study the 

effect of environmental factors on degree of 

implementation the genetic potential producti-

vity of different varieties of oats from leading 

national breeding centers. 

Material and methods. The study was 

conducted at the Erastivka Experimental Station 

of SI The Institute of Grain Crops of NAAS du-

ring 2005–2017, according to generally known 

methods [5, 6]. Soil of experimental field – or-

dinary chernozem, low-humic, loamy. The hu-

mus content in arable soil layer (0–30 cm) – 

4,0–4,5 %, total nitrogen – 0,23–0,26 %, pho-

sphorus – 0,11–0,16 %, potassium – 2,0–2,5 %, 

pH of water extract – 6,5–7,0. 

Field experiments were laid in six-field 

crop rotation. Field experiments were laid after 

predecessor fellow. Seeding rate of oat was 4,5, 

million of grains/ha. In experiments seeded oat 

varieties of various breeding centers. Soil pre-

paration, sowing, care of crops and harvesting 

were carried out strictly according to the zonal 

recommendations. Variants in a field experiment 

designed systematically, with three replications. 

Accounting plots area – 50 m
2
. 

        Results and discussion. Arid conditions of 

Ukraine’s Steppe zone is quite complex.  

Two-thirds of land in Ukraine, according to 

the FAO, referred to zone of risky agriculture, 

but even here you can use 30–50 % and more of 

varieties capacity, in consideration of importan-

ce the local gene pool in creating highly adapted 

varieties based on local varieties, that are resis-

tant to dry conditions [7–10]. 

        Weather conditions during the investigation 

were different, which made it possible to fully 

assess its impact on grain productivity potential 

of spring small cereals. 

        The  adaptive  potential  of  spring   cereals 

varieties as their ability to survive and generate 

through the constant improvement of adaptation 

to abiotic and biotic environmental  factors was 

determined on base the relative properties of 

biological characteristics and agronomic attri-

butes, that are listed in the State Register of 

plant varieties suitable for dissemination in Uk-

raine. Varieties choice of spring small cereals 

wide enough and updated every year by a sig-

nificant number of promising new products. 

 Ukraine’s agrocli-matic resources and of 

Steppe zone in particu-lar, are generally 

favorable for growing winter and spring wheat, 

although quite volatile during the growing 

season. Uneven and sometimes ab-normal 

expression of climatic factors, such as air 

temperature and precipitations, often (2007, 

2010 and 2012) has a negative impact on 

growth, development and productivity of crops. 

 The wheat variety choice is not wide for 

example, such as winter wheat or spring barley, 

but yet enough and updated every year a large 

number of promising new ones (Fig. 1).  

 So, if in the Register of 2005 there were 13 

varieties of oats, then in 2010 – 21, and in 2018 

to the Register were introduced 34 varieties. The 

graphic image convincingly suggests an annual 

steady increasing in the number of registered oat 

varieties by 13%. In general, over the past 13 

years, the number of oat varieties in the Register 

has more than doubled. 

 In order to study the cumulative effect of 

environmental factors on the productivity of 

oats, we conducted an environmental crop vari-

ety testing of oat varieties of selection of leading 

breeding centers. 

As showed the analysis of the crop yield 

structure, the height of the plants of different 

oats varieties, in the average over the years of 

investigations was varied from 73,4 cm (Sy-

nel’nykivs’kyi 1321) to 92,9 cm (Skakun). The 

length of the panicle was longer in the varieties: 

Skarb Ukrainy, Spurt and Iren (16,0–17,2 cm). 

The most number of the grains per the panicle 

were formed in variety Spurt – 33 pcs. The co-

efficient of productive tillers of oat varieties in 

the years of research was 1,2–1,5. It was noted 

that the smallest weight  of  1000  grains  was  in 

the hull-less oat varieties Skarb Ukrainy and 

Samuel’ – 24,4–26,3 g, while the  other  (chaffy) 
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Fig. 1. Number of oat varieties, entered to the State Register (2005–2018). 

 

varieties were formed 34,0–35,2 g (Table.). 

        In general, the growing season of  oat  vari-

eties in the years of research was 86–90 days.  

        The fastest grew ripe the grain of  varieties:  

Busol, Spurt and Skarb Ukrainy, and for 1–2 

days later – Synel’nykivs’kyi 1321 and  Skakun. 

 
Structure of the crop yield of different varieties of oats (average for 2011–2015) 

 

Variety 
Plant 

 height,  
сm 

Panicle 
length,  

cm 

Amount of grains/ 
per panicle,  

pcs. 

Coefficient 
 of productive 

tillers 

1000-kernel 
weight,  

g 
Busol 71,5 13,2 27 1,5 33,9 
Iren 91,2 17,2 31 1,2 34,2 
Samuel’ 77,0 15,7 28 1,4 23,9 
Synel’nykivs’kyi 1321 73,4 13,7 26 1,4 35,2 
Skarb Ukrainy 79,0 16,0 29 1,4 24,4 

Skakun 92,9 15,8 31 1,5 24,3 
Spurt 75,0 16,2 33 1,2 34,3 
Sterno 76,1 14,0 31 1,3 34,0 

 

 

        In the average over the years  of  in vestiga-

tions, among the studied oats varieties, the hig-

hest level of grain productivity was provided by  

the varieties of chaffy forms: Busol, Iren, Spurt 

and Sterno and hull-less: Skarb Ukrainy and 

Samuel’ (Fig. 2). 
 

   
 

Fig. 2. Range of variation the grain yield of oat varieties, t/ha (average for 2011–2015). 

 
 

Crop yield, 

t/hа 



      Зернові культури, Том 2, № 2, 2018. С. 232–236       https://doi.org/10.31867/2523-4544/0030 
 

235 

Thus, within the studied oat varieties, the 

optimum growth, development and combination 

of elements of the crop yield structure, that en-

sure the formation of the highest level of grain 

productivity (more than 3,0 t/ha) were observed 

in the varieties of chaffy forms: Busol, Iren, 

Spurt and Sterno, as well as hull-less: Skarb Uk-

rainy (2,74 t/ha) and Samuel’ (2,53 t/ha). The 

yielding ability of these varieties was charac-

terized by the highest stability, providing the 

high grain productivity in different weather con-

ditions. 

Conclusions. Thus, based on the results of 

researches on the efficiency of growing the dif-

ferent varieties of oats in the environmental crop 

variety testing, depending on the changing hyd-

rothermal conditions, the following conclusions 

can be led. The productivity of oats was deter-

mined by the peculiarities of the variety, as well  

as the effectiveness of the complex action of air 

temperatures and humidity conditions. 

        In Ukraine there is observing an annual ste-

ady increase in the number of registered vari-

eties of oats for 12,9 %. In general, over the past 

15 years, the number of oat varieties in the Re-

gister has more than doubled. 

Among the studied varieties of oats, the op-

timum growth, development and combination of 

elements of the crop yield structure, which ensu-

re the formation of the highest level of grain 

productivity (3,10–3,27 t/ha), were noted in the 

varieties of chaffy  forms:  Busol, Iren, Spurt 

and Sterno, as well as hull-less: Skarb Ukrainy 

(2,74 t/ha) and Samuel’ (2,53 t/ha). The yielding 

ability of the above mentioned varieties were 

characterized by the greatest stability, providing 

high grain productivity in years with different 

weather conditions. 
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Приведены результаты анализа наличия сортовых ресурсов и урожайности зерна различных 

сортов овса в опытах по экологическому испытанию в зависимости от гидротермических условий. 

Выявлены сорта, отличающиеся стабильной реализацией генетического потенциала при варьиро-

вании среднесуточных температур воздуха и влагообеспеченности в широких пределах. 

Результаты исследования эффективности выращивания в экологическом испытании различ-

ных сортов овса свидетельствуют, что продуктивность определяется их особенностями, эффектив-

ностью комплексного действия температуры воздуха и влагообеспеченностью. За последние 15 лет  

количество сортов овса в Реестре сортов растений, пригодных для выращивания в Украине, уве-

личилось более чем в два раза.  

Среди исследуемых сортов овса оптимальным ростом, развитием и сочетанием элементов 

структуры урожайности, отличались  пленчатые формы – Бусол, Ирэн, Спурт и Стерно и  голозер-

ной – Скарб Украины (2,74 т/га) и Самуэль (2,53 т/га). Упомянутые сорта обеспечивают высокую  

зерновую продуктивность  и стабильную урожайность в разные по погодным условиям годы. 

Ключевые слова: овес, сорт, климат, зерно, урожайность. 
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Наведені результати аналізу наявних сортових ресурсів і урожайності зерна різних сортів 

вівса в дослідах по екологічному випробуванню залежно від гідротермічних умов. Виявлені сорти, 

які характеризуються стабільною реалізацією генетичного потенціалу в широких межах варіювання 

середньодобових температур повітря і  вологозабезпеченості. 

Спираючись на результати дослідження ефективності вирощування різних сортів вівса в 

екологічному дослідженні залежно від впливу гідротермічних умов, можна зробити наступні вис-

новки. Рівень продуктивності вівса визначається особливостями сорту та ефективністю комплексної 

дії температур повітря і умов вологозабезпечення. В Україні має місце щорічне стійке збільшення 

кількості зареєстрованих сортів вівса – на 12,9 %. В цілому за останні 15 років кількість сортів вівса в 

Реєстрі  сортів рослин, придатних для поширення в Україні, зросла більш ніж  удвічі. 

Серед досліджуваних сортів вівса оптимальним ростом, розвитком і сполученням елементів 

структури урожайності вирізнялись плівчасті форми – Бусол, Ірен, Спурт, Стерно та голозерні – 

Скарб України (2,74 т/га) і Самуель  (2,53 т/га). Перелічені сорти забезпечують високу зернову 

продуктивність і стабільну урожайність в різні за погодними умовами роки. 

Ключові слова: овес, сорт, клімат, зерно, урожайність. 

 


