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Abstract

The present study was carried out to characterize 32 oat genotypes on the basis of morphological and qualitative
traits in the research field of ATTC Fushé Krujé, during the year 2014-15. The data show that there is variation
for almost all the traits. Regarding growth habit, majority of the genotypes were found to possess erect nature
(81.25%) followed by semi-prostrate (12.5%) and 6.25 % of the genotypes possessed prostrate nature of growth
habit. It is important to select suitable genotypes with convenient erect trait. Lodging at vegetative stage was
almost the same as at mature stage but this trait was highly variable and five categories were established
conforming the differences among the genotypes. Among the genotypes upright at maturity stage was
predominant (46.86%) followed by minor lodging, lodged and extremely lodged (15.63%), each of them and
finally intermediate (6.25%). All the genotypes were found to possess glabrous nature for hairiness of leaf
sheath, and the most of them equilateral nature of panicle (96.88%). Most of the genotypes had white-brown
(34.37%), followed by yellow 25%, brown 21.88% and 8.75% had yellow-brown color lemma. This descriptor
is important, helping to select agronomical superior genotypes visually, and genotypes with erect plant growth
habit, glabrous leaf sheath, erect nature of panicles and spikelet with waxiness, for abiotic stress tolerance.
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1. Introduction

Oats, Avena sativa L is an important grain cultivated in different regions of the world along with wheat,

maize, rice, barley and sorghum. It is used and widely used for human food and livestock, but especially as
fodder. Cultivated varieties of oats are part of hekzaplloid type with 2n = 6x = 42 chromosomes originating from
the union of three ancestral diploid genomes AA, CC, DD [14].
The development of modern practices, optimization of natural resources and the selection of superior genotypes
with desirable agronomic traits have increased yield of grain in recent decades. Oats considered a food source of
protein, carbohydrates, fiber, vitamins and mineral elements, and compounds with beneficial effects on human
health [13].

The total oat production has decreased continuously, while the demand for it, as a human food has increased
due to nutritional benefits of whole grain and content of b — glukonit [3]. The yield of grain oat as a result of
genetic improvement is up to 0.8 percent per year, depending on the country and genotype [6]. Oat genetic gain is
lower than in other cereal species such as wheat and barley, which is attributed to the presence of undesirable
traits in germplasm of oats as high sensitivity to disease [15].

Better understanding of genetic control in connection with phenotypic changes of morph-physiological traits
and qualitative-quantitative, should be seen as a fundamental step in genetic improvement programs. Assessment
of genetic variability can be achieved using morphological measurements and phenotypic characterization [5].
Several studies clearly defined genetic control of important traits such as rust leaf [9], sensitivity photoperiodic
and flourishing [7], tolerance to the toxicity of aluminum [11,12], the main grain morphology [4] plant height [8]
and the type of panicle [2].
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The purpose of this study was the characterization of some accessions of oat to different morphological features
and evaluation of the variability of the collection available for proper use of germplasm.

2. Material and Methods

The experiment was conducted during 2014-2015 in the Center of Agricultural Technology Transfer Fushé
Krujé. The study placed 32 domestic and foreign genotypes. The experiment is set up according to the
randomized block scheme, with three replications. Observations were carried registered in 10 randomly selected
plants of each genotype in three replications for twenty-six morphological traits. Germplasm was characterized
using descriptors oat by IPGR.

Traits of the study were: the growth habit, plant height, thickness of stem, the presence of hairs on the nodes,
the angle of flag leaf to culm, the angle of leaves (other leaf than flag leaf) to culm, rigidity of flag leaf, rigidity
of leaves (other than flag leaf), hairiness of leaf sheath (lower leaves), the presence of hairs on the leaf margin
(leaf below flag leaf), length of second leaf from the top, the width of the second leaf from the top, shape of
panicle, erectness of panicle, erectness of spikelet, the presence of wax in panicle, color lemma, the presence of
hair to the lemma, covering the grain (kernel covering), the presence of awn, lodging at immature stage, lodging
at mature stage, the relation between the maturity of grains and straw, the brightness of the mature seed and the
total number of tillers. For all morphological traits studied the frequency distribution are calculated to draw the
necessary conclusions.

3. Results and Discussion

The study shows that genotypes show a wide range of changes to all the morphological traits studied. The
frequency distribution for twenty-six morphological characters is presented in Table 1. Regarding growth habit,
most of genotypes are erect (81.25% or 26 accessions) followed by semi prostrate (12.5% or 4 accessions) and
prostrate result 6.25% or 2 accessions (Fig. 1). It is important the selection of genotypes with convenient trait of
the habit growth, depending on climatic and soil conditions. The trend selection has evolved over the centuries
thanks to practical experience. Plants with erect habit growth can be planted more densely and have better
circulation of air between them by reducing the possibility of the spread of fungal diseases etc. In terms of
management of the plant it can also help in determining the nutritional area for each plant, easy harvest and
feasibility to calculate the volume of chemical spraying.

Based on the characterization of plant height, 40.63% of plants genotypes are tall or 13 accessions, short

34.37% or 11 accessions and medium 25% or 8 accessions. Normally, the choice of varieties favors medium
plants, because tall plants cannot respond to inputs and are prone to lodged, while the medium plant better
respond to the used inputs and are more tolerant to lodging. At the same time, medium height plants will provide
enough forage value, while those short can respond well to used inputs, not lodged, but will not provide sufficient
quantities of forage, then do not justify the used inputs.
For indicator stem thickness, medium class predominates (56.25%) followed by thin (25%) and the nature of
thick (18.75%) (Fig. 2). Even this indicator is favored those varieties that have medium thick as they are more
tolerant of the lodging. To trait the presence of hairiness in the nodes, all genotypes are glabrous category. Even
indicators for angle of flag leaf to culm and angle to culm of leaves (other than flag leaf), all genotypes are the
category angle less than 90°. For indicator the rigidity of flag leaf, genotypes present variability and the majority
of genotypes are slightly bent category (56.25%), followed by the stiff category (34.37%) and bent (breaking)
9.38%.

All genotypes, to trait the presence of hairs on the leaf sheath, were glabrous category. For indicator,
presence of hairs on the leaf margin, glabrous category predominates (78.12%), followed by slightly pubescent
category (21.88%). For the length of the second leaf from top, under the flag leaf, the genotypes present
significant variability. Most genotypes are long leaves (50%) followed by those with medium leaves (34.37%)
and short leaves 15.63%. Even the indicator the width of the leaf, has variability between genotypes. With broad
leaves results 37.5% followed by that medium (34.37%) and narrow 28.13%. Both indicators are important in
selection job, as they are directly related to leaf surface (surface assimilation), and consequently with grain or
forage production.

53



Kaziu et al., 2018

For indicator lodging, as in the immature stage and mature, no change in genotype, while there are
differences between genotypes. Thus, upright category is predominant (46.86%) or 15 numbers (accessions),
followed by minor lodging, lodging and extremely lodged the same value (15.63%) or five genotypes each, and 2
genotypes or 6.25% are intermediate lodging category (Fig. 3). The shape of panicle resulted to be, equilateral
96.88% or 31 genotypes and unilateral one genotype or 12.3%, whereas the erectness of panicle for all genotypes
appears to be the erect panicle. For indicator the angle of panicle branches to the main axis, the genotypes
represent the differences between them. The assessment is made in four categories, of which 3 numbers or 9:38%
are extremely low angle (panicle branches erect), 11 genotypes or 34.37% with acute angle, 15 numbers or
46.87% intermediate angle, and 3 numbers or 9:38% obtuse angle. All genotypes, for erectness of spikelet are
drooping category. Indicator for the waxiness of the panicle, all genotypes had the presence of wax in panicle.

Based on, the characterization, relation between maturity of grains and straw all analyzed genotypes
resulting in the grain ripe before straw. The indicator lemma color has this categorization: genotypes with the
color white to brown 11 or 34.37%, yellow 8 or 25%, yellow to brown 6 or 18.75% and brown 7 genotypes or
21.88% and none of the genotypes did not color white or black (Fig. 4). For indicator presence of hairs on the
basis of grain (lemma) most genotypes were glabrous, 87.5% or 28 numbers, a genotype was slightly pubescent
and 3 with moderately pubescent. None of genotypes was highly pubescent. This indicator is important in the
determination of the species, genotypes with the presence of hairs on the basis of grain belong to byzantine
species.

Based on, the indicator the presence of awn, in the most genotypes dominate the category without awns
65.62% or 21 numbers, a genotype with weak awns and 10 genotypes with strong awns or 31.25%. For indicator
grains shedding at maturity 6.25% or 2 numbers are low shedding, intermediate shedding 16 numbers or 50%,
and high shedding 14 numbers or 43.75%. For the total number of the tillers evaluation is conducted in three
categories and dominates the category, intermediate tiller with 18 genotypes or 56.25%, followed by the category
of high tiller with 9 genotypes or 28.13% and low tiller are 5 genotypes or 15.16%. This indicator is particularly
important in the job selection to separate the genotypes according to the purpose of cultivation, grain
(concentrate), fodder, or for both grain and fodder purposes

Table 1. Frequency distribution of characters in oat genotypes

Growth
Nr Character Class stage f %
(Zadoks)
Erect 26 81,25
1 Growth habit Semi prostrate 25-29 4 12.5
Prostrate 2 6.25
Short 11 34.37
2 Plant height Medium 80-92 8 25
Tall 13 40.63
Thin 8 25
3 Stem thickness Intermediate 80-92 18 56.25
Thick 6 18.75
Glabrous 32 100
. Slightly pubescent 0 0
4 Node hairiness Moderately pubescent 60 - 69 0 0
Highly pubescent 0 0
Acute (< 90°) 32 100
5 ‘:‘lﬁﬂe of flag leaf to 1 ediate (about 90°) 50-53 0 0
Obtuse (> 90°) 0 0
Acute (< 90°) 32 100
6 é)?ﬁf tfafl“é‘;’ ‘g;gaves Intermediate (about 90°) 50-53 0 0
& Obtuse (> 90°) 0 0
Bent 3 9.38
7  Rigidity of flag leaf Slightly bent 50-53 18 56.25
Stiff 11 34.37
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8  Twisting of leaves %izgﬁg i‘fgh t 30 - 39 302 180
Glabrous 32 100
9 Hairiness of leaf sheath Slightly pubescent 25-29 0 0
(lower leaves) Moderately pubescent 0 0
Highly pubescent 0 0
Glabrous 25 78.12
10 Hairiness of leaf margin Slightly pubescent 40 - 49 7 21.88
(leaf billow) Moderately pubescent 0 0
Highly pubescent 0 0
Short 5 15.63
11 pength of second el iy 50-60 11 3437
P Long 16 50
. Narrow 9 28.13
12 }’r‘gﬂ:}zop"f second leaf je gium 50-60 11 3437
Broad 12 37.5
Upright (all plants) 15 46.86
. . Minor lodging 5 15.63
13 Lodeing at mmaAe pemmediate 60-79 2 625
& Lodged 5 15.63
Extremely lodged (all plants) 5 15.63
Upright (all plants) 15 46.86
Minor lodging 5 15.63
14 Lodging at mature stage Intermediate 92 2 6.25
Lodged 5 15.63
Extremely lodged (all plants) 5 15.63
. Unilateral 1 3.12
15 Shape of panicle Equilateral 65 31 96.88
Drooping 0 0
16 Erectness of panicle Semi-erect 60 - 65 0 0
Erect 32 100
Extremely low  (panicle 3 9.38
Angle of  panicle branches erect) 11 34.37
17 branches to the main Acute 70-79 15 46.87
axis Intermediate 3 9.38
Obtuse
Drooping 32 100
18 Erectness of spikelets Semi — erect 60 - 65 0 0
Erect 0 0
. . Absent 0 0
19 Waxiness of the panicle Present 64 - 69 3 100
Relation between Grain ripe before straw 32 100
20 maturity of grains and Simultaneous 80 -89 0 0
straw Straw ripe before grain 0 0
Glabrous 28 87.5
. Slightly pubescent 1 3.13
22 Hairiness of lemma Moderately pubescent 92 3 9.37
Highly pubescent 0 0
. Grains covered 32 100
23 Kernel covering Grains naked 92 0 0
No awns 21 65.62
24 Awnedness Weak awns 92 1 3.13
Strong awns 10 31.25
. . Low 2 6.25
25 gﬁ;‘; t shedding —at 1 e rmediate 92 16 50
Y High 14 43.75
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4. Conclusions

In that oats accession observational research, with no hypothesis, we analyzed the findings, and uncovered some
valuable new information. The conclusions from this research will inspire the development of a new hypothesis
for further experiments.

First the researchers evaluate no apparent problems with the experiment design, which have no influenced the
results.

Secondly, the suggested oats accessions: have to be considered for oat cropping due to better lodging resistance
and average number of tillering.

Thirdly, this descriptor is important, helping to select agronomical superior genotypes visually, and genotypes
with erect plant growth habit, glabrous leaf sheath, erect nature of panicles and spikelet with waxiness, for abiotic
stress tolerance
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