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INTRODUCTION 
 

  The main importance of oats is as feed. The grains represent a concentrated 

fodder very appreciated in the diet of horses, breeders of different species (bulls, 

rams), dairy cows, birds, etc.  

  The forage value of oats is given by the balanced chemical composition, which 

gives it high nutritional value and safe consumption. Oat grains have a relatively high 

content of protein (10-17%), non-nitrogenous extracts (54-62%), fat (4.3-6.9%), and 

the nutritional value of one kg of oats is 1 UN. The forage value of the oats depends on 

the size of the grains. In general, large and heavy grains contain more energy than 

small and light grains. 

In the human diet, oats can be used in different forms: bread, biscuits, drinks, 

pasta, milk, oatmeal yogurt, fat substitute, ice cream stabilizer, and the raw material 

used is different, depending on the product obtained. 

The nutritional value of oats is given primarily by the dietary fiber (DF) it 

contains, which is an essential part of the human diet. They consist of several 

substances of plant origin, which are not digested along the upper gastrointestinal 

tract of man. These include polysaccharides such as β-glucans in cereals, arabinoxylans 

and cellulose 

THE STRUCTURE OF PhD THESIS 

 
The Ph.D. thesis entitled: „Research regarding the influence of seeding 

distance and      fertilization on yield and quality of spring oat (Avena sativa L.)” is 

structured in 5 chapters and includes 125 pages, 58 tables, 35 figures and 108 

bibliographic titles from the national and international specialized literature of the last 

years. It is structured in two main parts, the current state of knowledge and personal 

contributions. The first part presents the current state of knowledge and extends over 

25 pages. The second part contains 77 pages and represents the personal contribution, 

being structured in four chapters and contains the results of research conducted in the 

period 2015-2017.  

Part I, the current state of knowledge, has 10 subchapters in which it is 

presented: the nutritional value of oats, the forage value of oats, chemical composition, 

distribution, systematics, varieties, biological particularities, requirements for climate 

and soil, technological particularities of oat culture , oat diseases, oat pests. 

  Part II, Personal contributions, includes 4 chapters: 
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Chapter 2. PURPOSE OF RESEARCH. BIOLOGICAL MATERIAL AND 

METHOD OF RESEARCH  
  The research objectives that led to the achievement of the main objective are: 

 evaluation of production and quality indices for 25 spring oat varieties 
studied; 

 study of the influence of genotype, sowing distance and fertilization on spring 

oat production; 

 study of the influence of sowing distance, fertilization and variety on protein, 

starch and fat content; 

 determination of morpho-productive characters in the studied spring oat 

varieties; 

 obtaining valuable information on the content of ADF and NDF fibers; 

 correlation of the productive characteristics of spring oat varieties with 

quality indices depending on the sowing distance and fertilization; 

 promoting the best varieties in order to expand the culture of spring oats, by 

increasing the confidence of growers based on the economic efficiency of this 

crop. 

In order to achieve the proposed objectives, a three-factorial experience was 

organized in three experimental years: 2015, 2016 and 2017, in three repetitions.  

The studied factors were: 

 Factor D, sowing distance, with two graduations:  

D1=12,5 cm; 

D2 = 25 cm. 

 Factor F, fertilization, with two graduations: 

- F1 with 100 kg/ha nitrogen and 50 kg/ha phosphorus s.a.; 

- F2 , with 50 kg/ha nitrogen and 50 kg/ha phosphorus s.a.; 

 Factor S, variety, 25 spring oat genotypes, origin: Romania, Germany, Czech 

Republic, USA, Russia, Belarus.  

The placement in the field of the experiments with varieties and lines of spring 

oats was made according to the model of the balanced square grid, with 25 variants, in 

6 repetitions, with the repetition of the basic scheme.  

In the field, the sowing of the experimental plots was done with the sown 

Wintersteiger plot seed, around 20 of March in every year. This plot seed machine has 

disc coulters, placed at a distance of 12.5 cm; in order to achieve the distance between 

rows of 25 cm, the seed drill tubes were closed in pairs.  

 The first fertilization with N50P50 was carried out before sowing with binary 

fertilizer 20: 20: 0, using 250 kg / ha active substance.  The second fertilization, for the 

dose N100P50, was carried out with nitrogen-based fertilizers, in the form of 

ammonium nitrate, in a dose of 150 kg / ha, applied before heading. 

The following determinations were performed in the laboratory: 

 number of branches / panicle; 
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 number of spikelets in panicle; 

 number of grains/panicle; 

 weight of grains/panicle; 

 thousand kernel weight; 

and analyses: 

 protein content; 

 starch content; 

 sugar content; 

 fats EE content; 

 fiber ADF and NDF content; 

 the degree of digestibility of the fibers.  

The statistical calculation, the analysis of the variance and the test of multiple 

comparisons were done with the help of the POLIFACT program, the graphical 

representation and the correlations were made with the EXCEL program. 

Mean, median, standard deviation, were determined with the EXCEL program 

(descriptive statistics); the coefficient of variability was calculated for the morpho-

productive characters, by reporting the standard deviation to the mean, the result 

obtained being then multiplied by 100. 

 

Chapter 3. RESULTS AND DISCUSSIONS 

Results of research regarding the influence of seeding distance and 

fertilization on yield of spring oat. 
In this ph.D thesis are presented results from a complex study conducted in 2015, 

2016 and 2017 on an assortment of 25 varieties and lines of spring oats. All genotypes 

belong to the species Avena sativa L., with the coated grains.  

The experiments carried out within the doctoral thesis had the role of directly or 

indirectly determining the contribution of each researched factor: fertilization, 

distance between rows and variety, on the quantitative accumulations in spring oats. In 

every experimental year, 300 plots were sown, respectively 25 varieties, were sown in 

three repetitions, with two fertilization variants (N100P50 and N50P50) and two 

distances between rows (12.5 and 25 cm). 

From table 3.10. of the analysis of the variance in the multifactorial experiment 

(3x2x2x25), it is found, according to the values of the F test, that, among the studied 

factors, the greatest influence on the production of spring oats has the climatic 

conditions (crop year) and the distance between rows. Fertilization also significantly 

influences the production of spring oats, and the F test confirms the existence of 

genetic differences between varieties, in terms of production potential (F = 41,046 

***). Also of interest are the simple interactions A x D, A x S, D x S and F x S, but also the 

triple interactions A x D x S and A x F x S.  
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The average production obtained in the three experimental years, for spring oats was 

5220 kg / ha (table 3.11), and compared to this, in 2015 the average production was 

with 264 kg / ha higher (* significant) and with 919 kg / ha higher in 2017 (*** very 

significant).  

Table 3.10 

ANOVA and F test for yield in the poly-factorial experience (3x2x2x25), in three replications, 
with spring oat varieties for yield (q/ha) 

Source of variation DF MS F test Probability 
P 

Anul de cultură/Year (A) 2 34719.73 542.960 0.0001 
Distance between rows (D) 1 5041.95 897.413 0.0001 

Fertilization (F) 1 5944.41 98.892 0.001 
Variety (S) 24 274.02 41.046 0.001 

A x D 2 706.16 125.690 0.001 
A x F 2 86.42 1.438 NS 
D x F 1 65.39 1.088 NS 
A x S 48 150.18 22.495 0.0001 
D x S 24 11.34 1.699 0.5 
F x S 24 17.76 2.675 0.01 

A x D x F 2 37.78 0.629 NS 
A x D x S 48 16.96 2.540 0.01 
A x F x S 48 12.30 1.842 0.01 
D x F x S 24 7.04 1.055 NS 

A x D x F x S 48 5.61 0.842 NS 
Replications (R) 2 227.94   
Other types of interactions 598 8.12   
Error A 4 63.95   
EError D 6 5.62   
Error F 12 60.11   
Error S 576 6.68   
Total 899    

 
Table 3.11 

The influence of year on the spring oat yield 
Symbol  Year Yield 

(kg/ha) 
Yield  
% Mt.(control) 

Diff. 
(kg/ha) 

(control) 

Duncan’s 
Ranking 

 
A0 

Average of 
years 

 
5220 

 
100.0 

 
0.00 (Mt.) 

 

A1 2015 5484 105.1 264* b 
A2 2016 4037 77.3 - 1183000 c 
A3 2017 6139 117.6 919*** a 

LSD 5%  182 DS=  182-185 
LSD 1% 300 
LSD 0.1% 562 

 
The distance between the rows very significantly influences the production of 

spring oats. From the data presented in table 3.12 it results that the sowing distance at 

12.5 cm between rows would be suitable for spring oats, obtaining an average 

production of 5457 kg / ha, with 474 kg / ha higher than that obtained at the distance 

of 25 cm. For the distance between rows of 12.5 cm, a quantity of seed between 150 

and 180 kg / ha is used for the spring oats, depending on the MMB, and for the distance 
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of 25 cm, the quantity of seed is reduced by half, respectively 70 - 90 kg/ha, the 

number of germinating grains / ha being 5 million for 12.5 cm and 2.5 million for 25 

cm. 

 

Table 3.12 

The influence of distance between rows on yield of sping oat 
Symbol Distance 

between rows 
(cm) 

Yield 
(kg/ha) 

Yield 
% control 

Diff. kg/ha 
control 

Duncan’s 
Ranking 

D1 12.5 cm 5457 100.0 0.00 (Mt.) a 
D2 25 cm 4983 91.3 - 474000 b 
LSD 5%  39 DS=39 
LSD 1% 59 
LSD 0.1% 94 

 
 Increasing the dose of nitrogen by 50 kg / ha of nitrogen on the N100P50 

fertilization level led to an increase in spring oat production by 514 kg / ha. (Table 

3.13).  

 
Table 3.13 

The influence of mineral fertilization on yield of spring oat 
Symbol Doses of 

fertilizers 
 Yield 

(kg/ha) 
Yield 

% control 
Diff. kg/ha 

control 
Duncan’s 
Ranking 

F1 N100P50 5477 100.0 0.00 (Mt.) a 
F2 N50P50 4963 90.6 - 514000 b 
LSD 5%  113 DS=113 
LSD 1% 158 
LSD 0.1% 223 

 

From the data presented in figure 3.9 it is observed that the highest yields 

were obtained for the spring oat variety Mureşana. In the next places in terms of 

average production in the three experimental years were the genotypes LV .4363-86 

with 5697 kg/ha and T. 38-81 M with 5579 kg/ha. 

Comparing the average values of productions for the experienced spring oat 

varieties, it is found that the Mureşana variety achieves the highest productions in the 

crop years 2015 and 2016 (in 2015 - 6000 kg / ha and 5368 kg / ha in 2016), being on 

the second place in 2017 with an average production of 6677 kg / ha.  The second 

place, in the hierarchy of productions, is occupied by LV. 4363-86 with 5697 kg / ha, 

average production in the three yearsFrom the analysis of the production results it can 

also be observed that although originally the Mureşana variety is related to Mureş, 

being a reselection from it, it surpassed it at the level of productions for the three years 

by 628 kg / ha. 

 In 2015, higher yields were obtained, compared to the average production of all 

varieties, which was 5484 kg / ha, at: Solidor, Skakum, Mureşana, Fucs, T. 38-81 M, T. 

44-81 M , LV. 4324-86, LV. 4363-86, LV. 8644-86. 
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 In 2016, the average production of all varieties was 4037 kg / ha, obtaining in 

comparison with this higher yields in: Mureş, Rumak, Mureşana, Avalanche, Jumbo, T. 

38-81 M, T. 44- 81 M, LV. 4324-86, LV. 4363-86 (Figure 3.9). 

 The average production obtained for spring oats in 2017 was 6139 kg / ha, 11 of 

the studied varieties exceeding it, respectively: Someşan, Solidor, Mureş, Mureşana, 

Integrale, Fucs, Pan, T. 38-81 M, LV . 4325-86, LV. 4362-86, LV. 4363-86. 

From the production results obtained in Turda, it is observed that three 

different years were included for the spring oat culture: 2017 very favorable, 2015 

favorable and 2016 less favorable, which allowed the highlighting of three genotypes 

in which obtained higher than average productions and which have stability, 

respectively: Mureşana, T. 38-81 M and LV. 4363-86.                        

                                                                                              

 
 

Fig. 3.9. The average yields of spring oat genotypes in the three experimental years 

 
Variability of morpho-productive characters of spring oats 
 The morpho-productive characteristics of oats differ slightly from those of 

other straw cereals, due primarily to the fact that the inflorescence is a panicle. Thus, 

oat productivity also depends on the number of branchesIn this study, the number of 

branches was between 4 and 6 in most genotypes. The coefficient of variability had low 

values, between 6.03 and 14.17%, which means that this is one of the characters that 

has a more pronounced genetic control. The average for the number of branches / 

panicle character had an amplitude of variation at the 25 genotypes between 4.5 
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(Mureşana, Fucs) and 5.4 (Someşan, T. 44-81 M, LV. 4325-86, Lv 4362-86). The 

differences in the number of branches / panic in the tested genotypes were maximum 

two.  

The number of spikelets in oats varied according to genotype, between 35.6 and 

67.3. The previous results showed that the Mureşana variety was the most productive, 

although it has the lowest number of spikelets / panic, which allows us to draw an 

important conclusion regarding the influence of this character on the production of 

this oat variety. The smaller number of spikelets allowed the formation of larger and 

more uniform grains in the Mureşana variety. 

The number of grains/ panicle is positively correlated with the number of 

spikelets/ panicle, the number of flowers in the spikelet, the pollination efficiency, as 

well as the development and filling of the grains. In the studied oat varieties, the 

average number of grains varied between 67.5 (LV. 8644-82) and 111.8 (Someşan) 

 A large number of grains/ spikelet was determined for the Mureşana variety, 

and the results obtained show that this character had an amplitude of variation 

between 1.43 (Lv.4362-86) and 1.96 (Rumak). 

  The correlation coefficient between the number of grains / spikelet and the 

production had the value of 0.5023 ** distinctly significant. Varieties with higher than 

average values for both properties are preferred. The varieties located in frame IV, 

meet this condition and are characterized by a high production potential associated 

with a large number of grains / spikelet. A positive deviation, very significant from the 

regression we find in the Mureşana variety, with the highest average number of grains 

/ spikelet (Fig.3.16). 

 

               
 

Fig. 3.16. Correlation between number of grains/spikelet and yield at spring oat 
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Thousand kernel weight is one of the characteristics of spring oats positively 

correlated with production. The relationship is tight, the correlation coefficient having 

a very significant value (fig. 3.17). 

If we perform an analysis of the productivity elements that influenced the 

production of the 10 varieties (Table 3.24), we observe: 

• Mureşana – number of grains in  spikelets and thousand kernel weight; 

• Lv. 4363-86- number of ramifications/panicle; 

• T. 38-81 M- number of ramifications and weight of grains/panicle; 

• Rumak- number of grains and weight of grains/panicle, number of grains in  

spikelets thousand kernel weight; 

• T. 44-81 M- number of ramifications, number of grains, weight of 

grains/panicle; 

• Mureş – number of grains, weight of grains/panicle and thousand kernel 

weight; 

• Fucs – number of grains/panicle; 

• Skakum –number of grains and weight of grains/panicle; 

• Lv. 4325-86 –number of ramifications and thousand kernel weight; 

• Jumbo – thousand kernel weight. 

This analysis allowed us to highlight the most important elements of 

productivity in oats, which allow to differentiate varieties in terms of production 

potential, namely thousand kernel weight, weight of grains / panicle and number of 

grains in the spikelet. 
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Fig. 3.17. Correlation between thousand kernel weight and yield to spring oat 
 

Table  3.24 

Average yield and elements of productivity of top ten varieties 
Variety  Top 

ten 
Average 

Yield 
(kg/ha) 
2015-
2017 

No. Of 
Ramific
ations/ 
panicle 

No. of 
spikelet 

per 
panicle 

No of 
grains 

per 
panicle 

No. of 
grains 

per 
spikelets 

Weight  
of 

grains/ 
panicle 

(g) 

TKW 
(g) 

Mureşana 1 6015 4.5 35.6 67.6 1.89 2.300 34.38 
Lv. 4363-86 2 5697 5.1 47.0 74.9 1.59 2.120 28.28 
T. 38-81 M 3 5589 5.2 56.2 89.6 1.61 2.593 28.81 
Rumak 4 5510 4.8 48.6 95.6 1.96 3.000 31.32 
T. 44-81 M 5 5489 5.4 51.4 91.5 1.79 2.589 28.47 
Mureş 6 5387 4.8 58.3 99.4 1.68 3.023 30.66 
Fucs 7 5376 4.5 60.4 86.3 1.43 2.431 28.29 
Skakum 8 5342 5.0 60.6 92.6 1.53 2.783 29.93 
Lv. 4325-86 9 5218 5.4 54.1 77.8 1.53 2.518 30.23 
Jumbo 10 5209 4.6 52.1 85.0 1.63 2.549 30.28 

 

Analysis of variance for oats test weight 
Test weight  is a particularly important indicator for assessing the quality of oat 

grains. In this experiment, spring oat varieties with covered grains with plevae were 

studied, which representing on average 26-28%. Because of this, in oats, the hectolitre 

mass has much lower values compared to wheat. Due to the fact that the plevae are not 

y = 170.34x - 893.53

R2 = 0.3043
r= 0.5516***
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overgrown with caryopsis, the oat grains can be easily separated from the plevae by 

the peeling operation. 

At the sowing distance of 12.5 cm, higher values were obtained for the hectolitre 

mass, compared to the sowing distance of 25 cm between rows, respectively by 1.44 kg 

/ hl. The results obtained can be explained by the fact that at greater sowing distances 

panicles with more ramifications are formed, which have more and smaller grains, 

with a higher percentage of plevae.. 

Among the genotypes coming from SCDA Turda, the highest values for the 

hectoliter mass were obtained at line T. 90-81 M, respectively 51.63 kg / hl.  For all 

varieties, the values obtained for the hectolitre mass are much higher than the 

minimum value allowed in Romania, of 45 kg / hl for oats.  

 

The influence of seeding distance and fertilization on protein 

content 
From the data presented in figure 3.19 it is observed that only five of the 25 oat 

varieties studied have a higher protein content than the average of all varieties, 

respectively: Romululs, Skakum, T.21-81M, Lv.4324-86 and Lv . 7478-82.  

 
Fig. 3.19. Protein content of spring oat varieties 
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As other cereal species, nitrogen fertilizers increase protein content.. With the 

exception of the Integrale variety, which has the lowest protein content, the increases 

in protein content of oat grains due to nitrogen fertilizers were very significant, 

exceeding LSD for the probability of 99.99%. 

The relationship between production expressed in kg / ha and protein content 

in spring oats is negative, more intense on the level of fertilization N50P50, compared 

to N100P50 (Fig. 3.20). 

 The protein content in the grain was higher at the sowing distance of 25 cm 

compared to the distance of 12.5 cm, except for the varieties that have a richer content, 

such as Romulus or lower (Integrale). These results can be attributed to the negative 

relationship between production and protein content; the increase in production leads 

in most cases to a reduction in protein content (Fig. 3.21). 

 

 
 

Fig. 3.20. Correlation between yield and protein content of spring oat on two levels of fertilization 
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Fig. 3.21. Correlation between yield and protein content of spring oat on two distances between rows 

 
 
 

The influence of seeding distance and fertilization on starch content 
The starch content of the studied varieties varied quite a bit, being between 

54.08 and 56.11% (Table 3.32). 
 

Tabele 3.32 

Starch content of spring oat varieties 
Variety Symbol Starch (%) Starch % 

control 
Diff. (%) 
Control 

Duncan’s 
ranking 

Mean of varieties S0 55.01 100.0 0.00  

SOMEŞAN S1 54.83 99.7 -0.18 fg 
SOLIDOR S2 55.49 100.9 0.48 abcde 
MUREŞ S3 55.14 100.2 0.13 defg 
ROMULUS S4 52.53 95.5 -2.49000 i 
RUMAK S5 54.83 99.7 -0.18 fg 
BUG S6 54.94 99.9 -0.07 defg 
SKAKUM S7 54.53 99.1 -0.49 gh 
MUREŞANA S8 55.84 101.5 0.83** abc 
CORY S9 55.13 100.2 0.11 defg 
AVALANCHE S10 55.50 100.9 0.49 abcde 
INTEGRALE S11 56.11 102.0 1.09*** a 
GRAMENA S12 55.44 100.8 0.43 bcdef 
JUMBO S13 55.08 100.1 0.07 defg 
FUCS S14 55.52 100.9 0.50 abcde 
PAN S15 55.16 100.3 0.14 def 
T. 90-81 M S16 56.03 101.8 1.01*** ab 
T. 21-81 M S17 54.11 98.4 -0.91000 h 

D1 = 12.5 cm y = -0.0007x + 15.667

R2 = 0.0849
r = - 0.2913

D2 = 25 cm y = -0.0004x + 14.265

R2 = 0.0829
r = - 0.2879
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T. 38-81 M S18 55.53 100.9 0.52 abcd 
T. 44-81 M S19 55.50 100.9 0.49 abcde 
LV. 4324-86 S20 53.03 96.4 -1.98000 i 
LV. 4325-86 S21 55.38 100.7 0.37 cdef 
LV. 4362-86 S22 55.47 100.8 0.45 bcdef 
LV. 4363-86 S23 55.29 100.5 0.28 cdef 
LV. 8644-82 S24 54.88 99.7 -0.14 efg 
LV. 7478-82 S25 54.08 98.3 -0.93000 h 
LSD 5% - 0.53;                                                                                                                                        DS= 0.53-0.67 
LSD  1% - 0.70; 
LSD 0.1% - 0.90 

 

Nitrogen fertilization determined an increase in oat grain protein content, but a 
decrease in starch conten. The largest decrease in starch content on the level of 
fertilization N100 P50, compared to N50 P50 was observed in Mureş and Mureşana 
varieties.  

The starch content was higher at a sowing distance of 12.5 cm compared to a 
distance of 25 cm for spring oat varieties, except for the Mureşana genotype. 

A positive correlation was identified between production and starch content 
(Fig.3.22), more intense on the level of fertilization N50 P50 (r = 0.4302), compared to 
N100 P50 (r = 0.1445). Also, the correlation was closer to the sowing distance of 25 
cm, compared to the distance of 12.5 cm. 

 

 
Fig. 3.22 Correlation between yield and starch content of spring oat grains depending on level of 

fertilization  

 
The correlation between the starch content and the protein content in oats is 

negative and very significant (Fig. 3.24), the correlation coefficient having the value r = 

-0.8560 ***. Consequently, varieties with a higher starch content have a lower protein 

content and varieties with a higher protein content are poorer in starch.. 
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Fig. 3.24. Correlation between starch content and protein content in grain of spring oat 
 
 

The influence of seeding distance and fertilization on EE fats 
content 
 The highest EE fat content was recorded for the varieties: Romulus, Lv. 4324-86 
and Gramena. For the Mureşana variety, the average EE fat content was 4.05%, a 
content appropriate for the destination of production and storage for a longer time. 
The level of fertilization influenced the fat content, so that at a nitrogen dose of 100 kg 
/ ha a lower fat content was obtained (Table 3.37).  

Until the 2000’s, experts encouraged people to eat less fat, but today they are 
more concerned with the type of fat, especially for heart health.. It has been shown that 
oats, although higher in fat than other cereals, are valuable in human nutrition due to 
their high content of monounsaturated and polyunsaturated fats. 

If the correlation between the starch content and the protein content is negative, 
a very significant positive correlation was identified between the protein content and 
the fat content (Fig.3.25). 

The correlation between starch content and EE fat content is negative and very 
significant on both levels of fertilization in spring oats. 
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Table 3.37 

EE fats content of spring oat varieties depending on level of fertilization 
VARIETY Symbol Fats (%) 

N100 P50 
Fats (%) 

N50 P50 
Difference (%) 

N100 P50 – N50 P50  
SOMEŞAN S1 3.75 4.22 -0.47 
SOLIDOR S2 3.83 4.27 -0.44 
MUREŞ S3 3.77 4.17 -0.40 
ROMULUS S4 5.05 5.62 -0.57 
RUMAK S5 3.74 4.14 -0.40 
BUG S6 3.73 4.12 -0.39 
SKAKUM S7 3.97 4.58 -0.61 
MUREŞANA S8 3.79 4.31 -0.52 
CORY S9 3.63 4.13 -0.50 
AVALANCHE S10 4.34 4.76 -0.42 
INTEGRALE S11 3.40 3.77 -0.37 
GRAMENA S12 4.51 5.10 -0.59 
JUMBO S13 3.81 4.32 -0.51 
FUCS S14 3.57 4.06 -0.49 
PAN S15 3.61 4.14 -0.53 
T. 90-81 M S16 3.22 3.56 -0.34 
T. 21-81 M S17 4.27 4.82 -0.55 
T. 38-81 M S18 3.91 4.43 -0.52 
T. 44-81 M S19 4.12 4.67 -0.55 
LV. 4324-86 S20 4.90 5.40 -0.50 
LV. 4325-86 S21 3.69 4.12 -0.43 
LV. 4362-86 S22 3.80 4.09 -0.29 
LV. 4363-86 S23 4.11 4.57 -0.46 
LV. 8644-82 S24 3.90 4.39 -0.49 
LV. 7478-82 S25 4.14 4.58 -0.44 
LSD 5% - 0,11;                                                                                                                                                  
LSD 1% - 0,14; 
LSD 0.1% - 0,18 

 

    
Fig. 3.25. Correlation between protein content and EE fats content of spring oat on two level of 

fertilization 

N100P50 - y = 0.5327x - 2.6532

R2 = 0.4745
r= 0.6888***

N50P50 y = 0.6534x - 3.1137

R2 = 0.4485
r= 0.6697***
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ADF and NDF fiber content on sprind oat 

ADF fibers consist of cellulose, lignin and protein mixture insoluble in acids 

These components are almost indigestible, and their presence and level are a negative 

indicator of cereal grains intended for baking. The higher the level of ADF 

fibers,determined a lower digestibility, the negative the correlation distinctly 

significant being detected, according to the value of the correlation coefficient (Fig. 

3.27, r = -0.6228 **). 

                   
Fig. 3.27. Correlation between ADF fiber content and digestibility at spring oat 

 

The Mureşana variety has a low content of ADF and NDF fibers, compared to 

the other genotypes, registering the highest value in terms of fiber digestibility. 

  

Chapter 4. CONCLUSIONS AND RECOMMENDATIONS 

CONCLUSIONS: 
In our country, in recent years, oats are the most cultivated spring straw cereal, 

the surface being around 200 thousand ha (194,500, in 2012). 

The average production obtained in the three experimental years, for spring oats 

was 5220 kg / ha, and compared to this, in 2015 the average production was with 264 

kg / ha higher (* significant) and 919 kg / ha higher in 2017 (*** very significant). 

The year 2017 had an almost ideal distribution of precipitation during the 

vegetation period of spring oats in Turda, which is why the largest productions in the 

series of the three experimental years were obtained. 

In 2017, the productions of the 25 genotypes were between 5824 kg / ha 

(Romulus) and 6961 kg / ha (Mureşana) on grid 1 (N100P50) and between 5264 kg / 
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ha (Romulus) and 6677 kg / ha (Lv. 4363-86) on grid 2 (N50P50) at a sowing distance 

of 12.5 cm between rows. 

 The sowing distance is a particularly important element of technology for spring 

oats, in the years when drought occurs during the period of growth and filling of the 

grain (June-July). 

There are differences between the oat varieties regarding the reaction to 

nitrogen fertilization, highlighting especially Mureşana where comparable yields are 

obtained on both levels of fertilization. 

From the production results obtained in Turda, it is observed that three different 

years were included for the spring oat crop, 2017 very favorable, 2015 favorable and 

2016 less favorable, which allowed the highlighting of three genotypes in which 

obtained higher productions than the averages of the experimental years and which 

present stability, respectively: Mureşana, T. 38-81 M and LV.4363-86. 

Productions increased on N100P50 fertilization levels, compared to N50P50 

each year, with increases between 134 and 963 kg / ha in 2015; 316 and 897 kg / ha in 

2016; 24 and 1023 kg / ha in 2017. 

In less favorable conditions for the cultivation of spring oats, the production 

increases due to the sowing distance for some varieties, among which Mureşana are 

higher, compared to those determined by the nitrogen dose. 

The Mureşana variety, which was the most productive, had the lowest number of 

spikelets/ panicle, which allowed the formation of larger and more uniform grains 

The highest average value for thousand kernel weight was obtained for the 

Mureşana variety (34.43 g), and the higher productivity of this variety can be 

attributed to this character. 

At the sowing distance of 12.5 cm, the best values were obtained for the 

hectolitre mass, and the results obtained can be explained by the formation of smaller 

panicles, which also have smaller grains, with a lower percentage of plevae. 

 Spring oat varieties had a protein content between 11.40 and 13.64%, 

depending on the sowing distance and the level of nitrogen fertilization. 

The relationship between production expressed in kg / ha and protein content 

in spring oats is negative, more intense on the level of fertilization N50P50, compared 

to N100P50.  

The protein content in the grain was higher at the sowing distance of 25 cm, 

compared to the distance of 12.5 cm, except for varieties that have a richer content, 

such as Romulus or lower (Integrale). 

The starch content of the studied spring oat varieties varied quite a bit, being 

between 54.08 and 56.11%. 

Between production and starch content, a positive correlation was identified, 

more intense on the fertilization level N50 P50 (r = 0.4302), compared to N100 P50 (r 

= 0.1445), the correlation being closer to the sowing distance of 25 cm, compared with 

a distance of 12.5 cm. 
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The correlation between starch content and oat protein content is negative and 

very significant, consequently, varieties with a higher starch content have a lower 

protein content and varieties with a high protein content are poorer in starch. 

A very significant positive correlation was identified between the protein content and 

the fat content (r = 0.6888 ***). 

 The correlation between starch content and EE fat content is negative and very 

significant on both levels of fertilization in spring oats. 

 The Mureşana variety has a low content of ADF and NDF fibers, compared to the 

other genotypes, registering the highest value in terms of fiber digestibility. 

Recommendations: 
 Wider use of oat grains in the diet, given the health benefits. 

 Cultivation of the Mureşana spring oat variety, which proved to be very 

productive, imposing itself in terms of production stability, regardless of the year of 

cultivation or the technology applied. 

In the favorable years for the cultivation of spring oats, we recommend the 

sowing distance of 25 cm, which allows to reduce the consumption of seed by half. 

 

Chapter 5. INNOVATIVE CONTRIBUTIONS OF THE THESIS 
In the case of biological material, which represents spring oat varieties and 

lines, the content of ADF and NDF fibers on grains, as well as their degree of 

digestibility, has not been determined in our country. 

An analysis was made of the productivity elements, which influenced the 

production of spring oat varieties ranked on the first 10 places and the character 

thousand kernel weight was mentioned five times. 

Identifying two lines that can be promoted to ISTIS for approval, which can 

contribute to the expansion of spring oat culture in our country. 

Important conclusions were drawn regarding the favorable climatic 

conditions for spring oats, meaning in the conditions of our country 300 mm of 

precipitation during the vegetation period (March-July), distributed as follows: 8% in 

March, 16% in April, 23 % in May, 28% in June and 25% in July. 

In favorable years for the cultivation of spring oats can be sown at 25 cm 

between rows, thus reducing the seed rate by half. 

 

 

 

 


