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Наведено результати досліджень формування зернової продуктивності вівса голозерного. 

Встановлено, що при внесенні N40P40K40 + N30 + реаком-СР-зерно має місце збільшення таких показ-

ників, як кількість продуктивних стебел, довжина волоті, висота рослин і  маса зерна з 1 волоті, що 

забезпечує найвищий приріст врожаю зерна вівса голозерного – 43 %. 
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In the global agriculture in order to solve the problem of plant protein shortage for livestock 

industry and ensure quality food for population was and remains one of the main components for 

enhancing the food supply security. A partial solution of this problem may be with the expansion of 

cultivated areas of strategic crops such as oats, including its naked kind (Avena sativa nuda) [1]. 

Among cereals the oats have a special place. It is a valuable forage and food culture [2]. 

However, a high percentage of scaly bracts (called glumes, lemmas and paleas) on oat grain – is the 

cause of increasing the amount of waste that leads to a substantial costs, when used for food [3]. So, 

now the scientists selected naked oats varieties, which have several advantages over hulled, 

especially when used for food purposes. But naked oats varieties still unexpanded in the production, 

because of undeveloped growing technologies [4]. 

Naked oats are very promising and not adequately investigated crop in the Northern Steppe 

of Ukraine. Therefore, in laboratory of agrobiological resources of spring grains and legumes by 

conventional methods [5, 6] were laid the scientific researches (2013–2015) to determine the impact 

of agrometeorological patterns, agrochemical and agronomic factors on growth and development 

processes of naked oats plants during the main stages of organogenesis. With using the main 

technological measures it is crucially important to improve the plant resistance to various weather 

conditions and formation the high productivity of naked oats. It is also important to create relevant 

morphological structure of plants and crop yield structure that would effectively accumulate and use 

moisture during the growing season. 

Soil of test plots – ordinary chernozem. The content of humus 4,0–4,5 % nitrogen – 0,23–

0,26 % phosphorus – 0,11–0,16 %, potassium – 2,0–2,5 %,  pH – 6,5–7,0.  Soil  tillage included  the 

autumn  plowing  on  25–27 cm  depth,  early  spring  harrowing  and  presowing  cultivation. The 

predecessor of oats was corn. Fertilizers applied before the presowing cultivation. We used a variety 

of naked oats Skarb Ukrainy. Seed-drill – SN-16. Test plot area was 80 m
2
, with three replications. 

The reserves of productive moisture before sowing varied over the years, but provided 

satisfactory germination and even sprouts. In 2013–2015 average moisture reserves in the top soil 

layer (0–10 cm) were 14,6 mm; 0–30 cm – 46,8 and 0–100 cm – 133,9 mm. 

Experimental data, which were obtained as a result of phenological observations, suggest 

that the use of fertilizers significantly influenced the biometric indicators of oat plants (Tabl. 1). 

positively affected the height of oat plants. Thus, the largest increase in this indicator (19,1 

cm) relatively to the control received at using the N40P40K40 + N30 + reacom-SP-grain. This variant 

of crop fertilization promoted also the better plants rooting. Number of nodal roots increased in 

comparison with the control by 21,3 %. The weight per plant was higher with 0,65 g compared to 

the variant without fertilizers. 

Coefficient of total tillering on the background without fertilizers amounted to 1,22, while 

on the background of N40P40K40 this index increased by 11,1 % and in variant of N40P40K40 + N30 + 

reacom-SP-grain – by 43,6 %, compared with the control. 
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1. Plant biometrics of oat plants in paniculation stage (2013–2015) 
 

Variant 
Height of 
plants, cm 

Number of nodal 
roots pcs. per plant 

Plant weight, 
g 

Coefficient of total 
tillering 

 Without fertilizers (control) 60,4 6,1 0,61 1,17 
N20P20K20 64,8 6,1 0,78 1,28 
N40P40K40 69,2 7,1 0,98 1,30 
N30 65,9 6,4 0,93 1,23 

N20P20K20 +  N30 71,1 6,9 1,12 1,30 
N40P40K40 + N30 71,5 7,0 1,20 1,33 
Reacom-SP-grain 63,2 6,2 0,90 1,22 
N20P20K20 +  reacom 67,4 6,6 1,08 1,38 
N40P40K40 +  reacom 72,0 7,0 1,12 1,44 
N30 +  reacom 68,9 6,6 1,10 1,36 

 N20P20K20  +  N30  +  reacom 74,5 7,0 1,15 1,48 
 N40P40K40 + N30  + reacom 79,5 7,4 1,26 1,68 

 

It is noted that the combination of nitrogen fertilization with the use of microfertilizers  

Crop yield of cereals is determined by the level of manifestation their structure elements, 

which vary considerably under the influence of agronomic factors. An important role in the 

formation the grain yield had productive tillering capacity and productivity of panicle (Tabl. 2). 

It was established, that with improving the mineral nutrition of oats has increased the height 

of the plants. This index was the largest in the variant of N40P40K40 + N30 + reacom-SP-grain – 

74,75 cm, which is 16,8 % more than in the control variant. 

Grain productivity of oats is strongly correlated with panicle size. Studies have shown that 

the length of panicle increases in variants where applied N30, compared to the variant without 

fertilizers, accordingly to fertilization background. Thus, the longest panicle (15,5 cm) have noted 

in the variant, where used N40P40K40 + N30 + reacom-SP-grain. The data indicates that by feeding 

plants with nitrogen in the tillering phase, the panicle length increased by 11,3 %, while combined 

nitrogen feeding with fertilizers – by 12,9 %. Also, found a positive effect of fertilizers on grain 

weight per plant. Thus, in the variant with the use of N40P40K40 the grain mass per plant increased 

(relative to control) at 0,39 g and in the variant of N40P40K40 + N30 + reacom-SP-grain – by 0,58 g. 

The highest coefficient of productive tillering of oat plants (1,46) was observed in the variant, with 

application of N40P40K40 + N30 + reacom-SP-grain. This variant also ensured forming the highest 

mass of 1000 seeds – 26,65 g. 
 

2. Structural parameters of plants (2013–2015) 
 

Variant 

Height of 

plants,  

cm 

Panicle 

length,  

cm 

Grain mass 

per plant,  

g 

Coefficient 

of productive 

tillering 

1000 grain 

weight,  

g 

 Without fertilizers (control) 64,05 12,35 0,53 1,00 23,30 

N20P20K20 67,95 13,40 0,68 1,23 24,80 

N40P40K40 73,20 15,05 0,92 1,33 25,55 

N30 70,95 13,75 0,66 1,15 24,10 

N20P20K20 +  N30 72,85 14,80 0,84 1,30 25,80 

N40P40K40 + N30 76,45 16,35 1,01 1,41 25,95 

Reacom-SP-grain 68,30 12,70 0,62 1,17 24,00 

N20P20K20 +  reacom 69,00 14,15 0,78 1,29 25,90 

N40P40K40 +  reacom 72,50 15,10 0,85 1,29 26,35 

N30 + reacom 70,60 13,95 0,83 1,20 24,80 

 N20P20K20 + N30 +  reacom 74,00 15,25 0,96 1,35 26,25 

 N40P40K40 + N30 +  reacom 74,75 15,50 1,11 1,46 26,65 

 

In researches were found an increasing the grain yield of naked oats due to optimization of 
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mineral nutrition from 2,4 to 3,4 t/ha (Fig.). 
 

 
 

Fig. The crop yield of naked oats after corn predecessor (2013–2015), t/ha. 
 

Thus, the largest increase in crop yield observed, comparatively to control, in a variant, with  

application  of  N40P40K40 + N30 + reacom-SP-grain – 1,02 t/ha  or  43,0 %.  The  results  show   that  

feeding plants in the phase of tillering only with nitrogen could increase crop yield by 18,5 %. The 

most efficient and cost-effective way – is to use a foliar dressing of vegetative plants by micronut-

rients. Thus, in a variant of the experiment with the use of microfertilizer reacom-SP-grain 

(spraying crops in the tillering phase, 3 l/ha) increased of grain yield to control was 8,5 %. The 

combination of nitrogen fertilization with spraying with microfertilizer increased the gain yield for 

20,6 %. 

The low percentage of scaly bracts (glumes, lemmas and paleas) on grain of naked oats 

reduces the amount of waste, which reduces costs when used for food, compared to the hulled 

varieties. Also, high protein, fat and starch content, which in naked oat grains exceeds the hulled 

grains and other cereal causes high nutritional value of the crop (Tab. 3). 
 

3. Grain quality of hulled and naked oats, % (2012–2015)  
 

Variety Protein Starch Fiber Fat 

Without fertilizers (control) 

Skakun (hulled) 12,5 32,5 12,0 4,3 

Skarb Ukrainy (naked) 13,6 56,8 7,1 4,3 

N20P20K20 

Skakun (hulled) 11,7 31,1 12,0 4,2 

Skarb Ukrainy (naked) 13,4 56,0 7,1 4,2 

 

The results of analyzes demonstrates, that naked oats exceeds hulled for the protein content 

to 1,1–1,7 %. Important indicators of the quality of grain for food production is also the starch, fiber 

and fat content [7]. 

 Thus, starch content in naked oats predominant hulled for 24,3–24,9 %. Oat varieties 

differed in fiber content. Due to the lack of scaly bracts in grain of naked oats its content was lower 

for 4,9 %. Fat content in the grain of both varieties of oats was at the same level. 
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Summarizing the results  of  experimental  data,  the  following  should  be  noted.  The use 

in modern grain production a rational dose and  timing  of  fertilizer  application  combined  with 

the complex use of micronutrients provides a real opportunity to get  a  significant   increase in 

grain yield. It was established by the researches, that exposure of research measures of  agricultural 

technology, such as application of  N40P40K40  under presowing cultivation  +  feeding with N30  and  

spraying  the  vegetative  plants  with  microfertilizer  reacom-SP-grain  in  late  tillering phase 

increases the number of productive stems per  unit area,  length of   panicle,  plant  height and grain 

weight per panicle, which provides the largest increase in grain yield  of  naked oats – 43 %. Thus, 

this crop is capable to form a stable high crop yield and grain quality for food and in the near future 

to take its rightful place among the other cereals in the Northern Steppe of Ukraine. 
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