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Abstract 
 
Some plant species belonging to the Koeleria genus have many features that make it an ideal grass with 
low maintenance costs. Their slow growth habit, tolerance to drought and extreme environmental 
conditions, and their wide natural distribution make them strong candidates for development as grass 
and forage. In this study, observations and measurements were carried out in 2019-2020 to determine 
phenotypic characteristics in 53 genotypes selected according to their superior characteristics from 
Koeleria genotypes collected from the natural flora of Turkey. In Koeleria genotypes; Quality (1-9 
scale), seasonal color change (1-9 scale), leaf texture (1-9 scale), density (1-9 scale), plant height (cm), 
leaf width (cm), leaf length ( cm), leaf area (cm²), growing type in autumn (1-9 scale), plant diameter 
(cm), spring regrowth time (1-9 scale), panicle formation tendency (1-9 scale), panicle height (cm ), last 
internode length (cm), seed yield (g) mean values were 6.90, 4.13, 4.01, 4.73, 52.11, 0.21, 16.15, 3.42, 
3.60, 46.33, 6.54, 5.37, 7.69, 16.88, 4.7, respectively. Correlation analysis table was created among the 
phenotypic traits examined and it was found that the traits were significantly effective on each other. 
Positive correlations between some of these will allow for multi-featured selection in variety 
improvement. In addition, in the dendrogram created as a result of the cluster analysis, the genotypes 
are divided into 2 main and 2 subgroups in each main group. This analysis provides ease of selection 
according to the characteristics focused on these groups for synthetic variety breeding and future 
breeding studies. As a result of this study, the superior Koeleria genotypes that can be used in breeding 
studies will be determined. 
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1. Introduction 
 
Nowadays, grass plants are perceived as a waste of resources and damage to the environment 
due to intense water use. There is a need to minimize the cost of growing grass and conserve 
water. There will be an increasing market for low maintenance grass areas in the near future 
[1]. Native species are an excellent option for low-maintenance grass areas due to their ability 
to withstand heat and drought stress with less irrigation needs [2]. Native species should be 
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used in breeding programs for their adaptation to a wide variety of soil and climatic conditions 
[3]. Some species of the Koeleria genus are among the indigenous herbs used as low input grass 
[4]. These species provide the plant breeders with a wide genetic base from which traits such 
as grass quality, color, density, mowing quality, growth habit, drought tolerance, disease 
resistance and seed production can be selected. In addition, it is known that the Koeleria genus 
needs less input than other cool season grasses [5]. 
 
Koeleria Pers. takes its name from Prof. Georg Ludwig Koeler (1765-1807). The Latin name 
macranthus (called large flower) comes from the connotation of a long, dense panicle. The 
Koeleria genus belongs to the Poaceae family [6] and includes approximately 60 species in the 
temperate regions of the world [7]. In Turkey, there are naturally 6 species (Koeleria brevis, 
Koeleria lobata, Koeleria nitidula, Koeleria eriostachya, Koeleria cristata, Koeleria 
pyramidata) distribution [8]. The species belonging to the Koeleria genus have a certain 
importance as forage plants as well as their potential to be used in grass areas. Among the 
vertebrates, deer, horses and cattle consume the delicious leaves of this plant in June. However, 
the plant has a limited place in the diet of these animals due to its short length and not being 
concentrated. In addition, species belonging to this genus can be used in soil improvement, and 
they provide erosion control by forming structures in the soil thanks to their fibrous root systems 
[6]. The most distributed species in the Koeleria genus is K. macrantha. K. macrantha is 
naturally distributed throughout the Northern Hemisphere and varies in morphological features, 
making accurate identification difficult. Within this species, many subspecies, varieties and 
subvarieties have been named. Classification schemes can be inconsistent and inaccurate due 
to polyploidy and wide adaptability [9]. This species has been given many different names, 
including: K. glauca [9, 10], K. gracilis (L.) Pers., K. cristata (L.) Pers., K. nitida Nutt., K. 
macrantha (Ledeb.) Schultes [11], K. pyramidata [12], K. pryanidata and K. yukonesis [13]. 
Known in the Northern Hemisphere, K. macrantha has a wide range of distribution in Europe 
and Asia. It is found throughout the British Isles, Russia, Siberia, Afghanistan, Iran, Lebanon, 
Syria, Turkey, India, Kashmir, Nepal, Tibet, China, Japan, Korea, Mongolia and the regions of 
North Africa and South Africa [10]. K. macrantha is a perennial, cool season (C3) plant that 
grows to 3-6 dm in height. It is a grass that forms a dense grass, usually without rhizome or 
stolon. Most of its growth occurs in early spring. In native meadow habitats, K. macrantha is 
usually the earliest grasses in spring and goes to flowering in June, seed ripening in July, and 
then a dormant period in the rest of the summer. As water resources become limited, the species 
avoids dry summer months by completing its breeding cycle before summer drought [5]. K. 
macrantha can be mown as a grass when grown in areas with low annual rainfall and has been 
found to have some shade tolerance [14]. Koeleria macrantha grows slowly [10-15] and may 
be useful in reducing mowing frequency. Koeleria macrantha varieties for turf use can lead to 
a reduction in water, fertilizer and pesticide inputs, resulting in environmental benefits and 
reduced management costs. Another one of species in the Koeleria genus is K. pyramidata. 
Phenotypically, K. pyramidata is longer than K. macrantha, forms denser panicles and has 
longer and wider leaves. Diseases such as ergot (Claviceps purpurea) can cause morphological 
changes in the plant making species identification difficult. In addition to morphological 
features, laboratory techniques can be used to identify and classify species and subspecies or to 
identify their kinship within the population. K. macrantha (Prairie junegrass) is usually found 
in sandy soils with low ground water [11].  This species is more tolerant of dry conditions than 
K. pyramidata [5]. Temperature, precipitation and altitude vary greatly according to the 
distribution of the species. Koeleria macrantha grows in regions where temperatures could be 
as low as -50°C (Siberia) in the winter and as high as 39°C (Spain) during summer months [10]. 
Viable seeds were collected from plant material even at temperatures in excess of 40 ° C in 
South Dakota [5]. The species belonging to the Koeleria genus are cross-pollinating species 
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with a low self-pollination rate [10]. Little is known about the seed production characteristics 
of these species, such as seed head date, harvest date, and seed yield because it has not been 
extensively studied [5]. Cross-pollinated perennial grasses are typically bred to develop 
synthetic crosses or improved populations [16]. 
 
With this study, it is aimed to use Koeleria genotypes, which have adapted to environmental 
conditions for hundreds of years, in the scope of synthetic variety breeding, by selecting their 
superior genotypes in terms of their characteristics of being grass and forage plants. Currently, 
there is no registered or production permitted Koeleria variety in Turkey [17]. These genotypes 
we used in our research and the synthetic variety breeding study we have applied will play an 
important role in the development of Koeleria varieties suitable for the conditions of Turkey.  
 

2. Material and method 
 

This research is part of 7 years of synthetic varietal breeding work. The materials used in the 
study are the genotypes of the Koeleria genus collected in addition to the forage crops collected 
in 2014-2015 within the scope of the project titled "Turfgrass and Forage Crops to be Used as 
Natural Flora Found Some Grasses Collection and Use of Breeding Purposes", numbered 
113O919, of TÜBİTAK. Although the Koeleria genus was not included in the project, this plant 
was collected from the nature due to its natural vegetation and the positive characteristics of 
this plant. These genotypes were collected from nature as both rooted plants and seeds. The 
collected seeds and rooted plants were replicated under greenhouse conditions and then these 
plants were replicated by clones. The clones obtained were grown to a suitable size for 
transplantation into the field. In July-August 2015, the clones belonging to the Koeleria genus 
were planted in the experimental field at 0.5m x 0.5m intervals. The soil structure of the trial 
area is clay- loam (EC: 0.88 ds.m-2, pH: 8.10, organic matter 2.4%, CaCO3: 35.5%). The 
average temperature in 2019, in which the research was carried out, was 14.2 0C, in 2020 14.7 
0C, and the average temperature for many years (1929-2020) was 11.7 0C. It is seen that these 
values are higher than the long-term average. When the total precipitation data are examined, 
the annual total precipitation was 353.4 mm in 2019, 303.6 mm in 2020, and 329.2 mm for 
many years. The annual average relative humidity values were determined as 55.85% in 2019 
and 52.92% in 2020. For the plants, irrigation was carried out during the first planting times 
and when the summer is very hot and the rainfall is low. Weed control was done by hand and 
hoe as necessary during each growing season. Any fertilization has not been done. The mowing 
process was applied regularly after harvesting the seeds before entering the winter. From the 
Koeleria genotypes in the experimental area, 53 genotypes were selected according to their 
superior characteristics. While performing this selection; Especially in genotypes intended for 
use in green areas, those with high quality (such as disease-resistant, uniform appearance), those 
that maintain their greenness for a long time, those with high density and thin leaf-width 
genotypes were selected. The selected genotypes belong to different species of the Koeleria 
genus. The taxonomy of Koeleria species is quite complex and identification and classification 
of the species requires serious expertise. Because Koeleria species in the same genus are very 
similar to each other, they can easily crossbreed between them and form hybrid species, and 
because of natural variation, there are serious problems in the diagnosis of these species. In 
addition, polyploidy is very common in Koeleria species, and even the same species has forms 
with different chromosome numbers. Therefore, the identification of these plants will be made 
in future studies. Observations and measurements were taken in the 53 selected Koeleria 
genotypes in 2019-2020. In the observations and measurements made: Tamkoç et al. [18-19] 
made use of the final reports of TUBITAK projects. 
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2.1. Observations and measurements in research 
 

2.1.1. Quality (1-9 scale): Quality was visually evaluated as a combination of color, density, 
uniformity, texture, disease or reaction to environmental stresses. 1 = Weakest / Worst, 6 = 
Acceptable, 9 = Superior / İdeal. 
 
2.1.2. Seasonal Color Change (1-9 scale): The colors of the plants are determined separately 
according to the seasons. Since different colors from blue to dark green were observed in the 
Koeleria genotypes we examined, different scale values were used to determine the color. In 
determining this value, 1 = Blue 3 = Bluish Green 5 = Light Green 7 = Green 9 = Dark Green. 
 
2.1.3. Leaf Texture (1-9 scale): Leaf texture is the visual measure of leaf width. The evaluation 
was made by considering the developed leaf of a stem that could form a panicle. It was 
evaluated as 1= Narrow/Delicate, 5= Medium, 9=Wide/Coarse. 
 
2.1.4. Density (1-9 scale): Density is the visual estimation of the amount of shoots per unit 
area. Shoot density varies according to different times of the year. Density observations were 
made in spring, summer and autumn and climatic differences were observed. 
1 = Very Rare, 3 = Rare, 5 = Medium, 7 = Frequent, 9 = Very Often. 
 
2.1.5. Plant Height (cm): The height of the plant taken on at least 3 stalks that have completed 
its development was determined by measuring the distance between the soil surface and the 
extreme point of the stems in cm. 
 
2.1.6. Leaf Width (cm): The width of the leaf that has completed its development in the stems 
whose plant height was measured was measured and recorded in cm. 
 
2.1.7. Leaf Length (cm): The leaf length of the leaves, whose leaf width was measured, was 
measured with the help of a ruler and recorded in cm. 
 
2.1.8. Leaf Area (cm²): It was calculated in cm² as a result of the product of leaf width and 
height. 
 
2.1.9. Growing Type in Autumn (1-9): Growing Type in Autumn was observed in the first 
year. The observations were made visually considering the angle of the plant habitus with the 
soil surface. Scale values: 1 = Perpendicular, 3 = Semi-Perpendicular, 5 = Medium, 7 = 
Subhorizontal., 9 = Horizontal. 
 
2.1.10. Plant Diameter (cm): The area covered by each plant is calculated by measuring 
perpendicular to each other and taking its average. 
 
2.1.11. Spring Regrowth Time (1-9 scale): 1 = Never Lasted or Died, 3 = Not Lasted (Late), 
5 = Lasted (Medium), 7 = Lasted Well (Early), 9 = Very Early (Always Developing). 
 
2.1.12. Panicle Formation Tendency (1-9 scale): When at least three panicles were seen in 
the plants, it was recorded for each genotype. 1 = None or Weak, 3 = Weak, 5 = Medium, 7 = 
Strong, 9 = Strongest. 
2.1.13. Panicle Height (cm): In the stalks which plant height measured has been determined 
by measuring the distance in cm from the node where the flag leaf comes out to the point where 
the first spike comes out. 
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2.1.14. Seed Yield (g): When the plants reached seed harvest maturity, each plant was harvested 
separately and after drying in the open air, threshing was carried out. Seeds were cleaned of 
stalks and glumes. Then the seeds were weighed in a weighing with 0.01 precision. 
 
The relationships between these features were determined by correlation analysis. JMP 13 
statistical analysis was used to evaluate the data. 
 

3. Results and discussion 
 
The observations and measurements made in Koeleria genotypes are given in Table 1. As can 
be seen from the examination of Table 1, the average values are as follows. Quality 6.90; 
seasonal color change 4.13; leaf texture 4.01; density 4.73; plant height 52.11 cm; leaf width 
0.21 cm; leaf height 16.15 cm; leaf area is 3.42 cm²; growing type in autumn 3.60; plant 
diameter 46.33 cm; spring regrowth time 6.54; panicle formation tendency 5.37; panicle height 
7.69 cm; last internode length 16.88 cm and seed yield was observed or measured as 4.7 g. The 
evaluation of the combination of features such as looking beautiful, being in harmony in terms 
of color, structure and form and their reactions to disease or environmental stresses in grass 
plants is evaluated with the quality of the grass. Measuring grass quality is a difficult and 
subjective task that relies on the grower's visual ratings over time to evaluate various traits [20]. 
The quality of the Koeleria plant genotypes was determined to be in general good condition 
with the smallest 6, the largest 9 (ideal-superior) and the average value of 6.90. Genetic color 
grades range from light to dark and dark green is generally preferred [5]. Although there are 
plants with dark green color in the genotypes we observed, the average color we obtained is 
bluish green. This color is capable of creating a beautiful image in landscape areas. In previous 
years, observations and measurements were made on the plants we selected from the Koeleria 
genotypes. According to these observation and measurement results, in Koeleria genotypes in 
2016-2017: Grass quality 7.1; seasonal color change 4.86; leaf texture 3.22; density 4.7; plant 
height 45.2 cm; leaf width 0.29 cm; leaf height is 7.72 cm; leaf area 2.31 cm²; growing type in 
autumn 4.48; plant diameter 14.7 cm; spring regrowth time 6.2; panicle formation tendency 
4.62; panicle size 7.38 cm; last internode length 22.5 cm and seed yield was observed or 
measured as 1.39 g [21]. In 2017-2018, species were determined as Koeleria cristata and 
Koeleria pyramidata and observations and measurements were made accordingly. Average 
values in Koeleria cristata genotypes are as follows. Grass quality 6.92; seasonal color change 
5.56; density 4.76; leaf texture 3.56; plant height 46.76 cm; leaf width 0.27 cm; leaf height 10.4 
cm; growing type in autumn 4.12; plant diameter 17.4 cm; panicle size 8.72 cm; last internode 
length 23.3 cm. In the Koeleria pyramidata genotypes; Grass quality 6.2; seasonal color change 
5.66; density 5.4; leaf texture 4.6; plant height 44.46 cm; leaf width 0.17 cm; leaf height 7.13 
cm; growing type in autumn 3.4; plant diameter 32.13 cm; panicle height 8.46 cm; last internode 
length was found to be 12.6 cm [22]. As a result of this research, it is seen that plant height, leaf 
height and seed yield are higher than the results of previous years and other observation and 
measurement results are similar in all three studies. This can be explained as the genotypes 
maintain their characteristics. The small differences seen are thought to be caused by the 
differences in climate. 
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Table 1. Average, highest, lowest, standard deviation (Sd) and coefficient of variation (CV) 
values of the properties examined in Koeleria genotypes 
 

Properties Number of 
materials 

Average Lowest Highest Sd CV (%) 

Quality (1-9) 53 6.90 6 9 1.39 20.13 

Seasonal Color 
Change (1-9) 

53 4.13 1 9 2.75 66.79 

Leaf Texture (1-
9) 

53 4.01 1 9 2.46 61.43 

Density (1-9) 53 4.73 3 9 1.46 31.03 
Plant Height (cm) 53 52.11 15 96 21.59 41.43 
Leaf Width (cm) 53 0.21 0.1 0.36 0.07 32.76 
Leaf Length 
(cm) 

53 16.15 5 50 9.49 58.80 

Leaf Area 
(cm²) 

53 3.42 0.65 10.5 2.26 66.01 

Growing Type 
in Autumn (1-
9) 

53 3.60 1 7 2.13 59.19 

Plant Diameter 
(cm) 

53 46.33 15 70 13.69 29.55 

Spring 
Regrowth Time 
(1-9) 

53 6.54 5 9 1.44 22.12 

Panicle 
Formation 
Tendency (1-9) 

53 5.37 3 9 2.25 41.93 

Panicle 
Height (cm) 

53 7.69 5 14 2.32 30.20 

Last Internode 
Length (cm) 

53 16.88 10 30 4.57 27.10 

Seed Yield (g) 53 4.7 0.3 15 3.40 72.45 

       

 
 
Avcıoğlu et al [6], plant height 30-70 cm, leaf height 2-20 cm in Koeleria species, Dore and 
McNeill [23], leaf width 0.1-0.3 cm, Shaw [13] found that the last node length was 8.9-38.1 cm 
and the panicle height was 4-5 cm. The color of the plant was determined by Avcıoğlu et al [6] 
as silver-green. Dixon [10] stated that the number of spikelets per inflorescence ranged from 
20-200 and the inflorescences ranged from green to purple. The average values we have 
obtained and the studies carried out by these researchers are similar. However, considering the 
smallest and highest values we have obtained, slight differences are observed. The highest 
values we obtained in terms of plant height (96 cm), leaf length (50 cm), panicle height (14 cm) 
are higher than the values obtained from these studies. While the leaf width is the same with 
the results of this research, the last node length is smaller (30 cm). The reason for these 
differences may be due to the polyploidy-genetic structure seen in plants or the ecological 
environment differences. Correlation analysis was performed to determine the relationships 
between the traits examined in Koeleria genotypes. The binary relationships between the plant 
traits examined are given in Table 2. 
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Table 2. Correlation coefficients (r) between traits examined in Koeleria genotypes 
 

 Q SC PH LL LW LA LT PH LIL PD D SRT PFT GT
A SY 

Q 1               

SC -0,091 1              

PH 0,056 -0,086 1             

LL -0,054 -0,002 0,469*
* 1            

LW 
-

0,273
* 

0,379*
* -0,154 -0,054 1           

LA -0,154 0,170 0,398*
* 

0,872
** 

0,396*
* 1          

LT -0,206 0,301* -0,189 -0,101 0,890*
* 0,302* 1         

PH 0,050 0,168 0,728*
* 

0,313
* -0,044 0,277* -0,119 1        

LIL -0,001 0,202 0,646*
* 

0,351
** -0,057 0,290* -0,118 0,930*

* 1       

PD -0,034 -0,033 -0,25 0,170 0,191 0,197 0,228 -0,211 -0,179 1      

D -0,050 0,056 
-

0,28
8* 

-0,027 0,171 -0,008 0,181 -0,080 -0,010 0,602
** 1     

SRT -0,078 -0,081 
-

0,36
8** 

-0,078 0,186 -
0,052 0,217 -

0,178 -0,106 0,626
** 

0,918*
* 1    

PFT 0,146 0,041 0,127 0,029 -0,006 0,010 0,123 0,124 0,168 0,292
* 0,169 0,147 1   

GTA 0,006 0,051 
-

0,444*
* 

-0,222 0,191 -0,142 0,231 -
0,280* -0,260 0,107 0,125 0,164 -0,064 1  

SY 0,223 0,106 0,207 0,104 0,064 0,077 0,093 0,164 0,220 0,104 0,106 0,029 0,603
** -0,148 1 

** Correlation is significant at the 0.01 level. * Correlation is significant at the 0.05 level. Q: Quality (1-9 scale), 
SC: Seasonal Color Change (1-9 scale), LT: Leaf Texture (1-9 scale), D: Densıty (1-9 scale), PH: Plant Heıght 
(Cm), LW: Leaf Width (Cm), LL: Leaf Length (Cm), LA: Leaf Area (cm²), GTA: Growing Type in Autumn (1-
9), PD: Plant Diameter (Cm), SRT: Spring Regrowth Time (1-9 Scale), PFT: Panicle Formation Tendency (1-9 
Scale), PH: Panicle Heıght (cm), LIL: Last Internode Length (cm), SY: Seed Yield (g). 
 
 
As can be seen when Table 2 is examined, there is a negative relationship at the level of 5% 
between quality and leaf width. As the leaf width decreases, the quality increases. The thinness 
of the leaf is a desirable feature for grass areas. There is a positive relationship between seasonal 
color change and leaf width (1%) and leaf texture (5%). It is revealed that those with thick and 
coarse leaves are dark green in color, while those with thin and delicate texture are blue. While 
there is a positive relationship of 1% between plant height and leaf length, leaf area, panicle 
height, last internode length, there is a negative relationship with the spring regrowth time and 
the growing type in autumn (1%). In other words, it means that those with taller plants are latish 
species and grow more steep. In addition, it is observed that as the plant height increases, the 
density decreases (5% negative relationship). There is a positive relationship between leaf 
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length and leaf area and last internode length (1%) and panicle height (5%). There is a 1% 
positive relationship between leaf width and leaf area and leaf texture. Those with the highest 
leaf width are considered as coarse. There is a 5% positive relationship between leaf area and 
leaf texture, panicle height, and last internode length. While there is a 1% positive relationship 
between panicle height and last internode length, there is a 5% negative correlation between 
panicle height and growing type in autumn. It has been found that the habitat of plants that are 
long in panicle height is steeper. There is a 1% positive relationship between plant diameter and 
density and spring regrowth time, and a 5% positive relationship with the panicle formation 
tendency. There is a 1% positive and significant relationship between density and spring 
regrowth time. It has been demonstrated that genotypes with larger diameters form denser, 
earlier and more panicles. Since those with large plant diameters cover the area more quickly, 
it is more suitable for use in grass areas. Finally, 1% positive and significant relationship was 
found between panicle formation tendency and seed yield. It is seen that the seed yields of 
genotypes with strong panicle formation tendency are also high. Johnson [24] stated that seed 
yield is generally inversely related to grass quality and these characteristics should be balanced. 
According to our correlation analysis results, there is no significant positive or negative 
relationship between these features. Seed production characteristics of the Koeleria genus will 
be important in the selection of high yielding genotypes with quality turf performance. Since it 
has not been extensively researched as a seed plant, little is known about the flowering 
characteristics of this species (anesis date, pollination shedding times, yield, need for 
vernalization, etc.). The growth of the Koeleria genus usually begins in April and, depending 
on the ecotype, inflorescences appear throughout June. Koeleria genus is a cross-pollinating 
genus with a low incidence of selfing [10]. Dore and McNeill [23] suggest that species of this 
genus do not produce seeds when grown in isolation and seems self-incompatible. At maturity, 
65% of seed disperses up to one meter from the maternal plant, with the rest remaining on the 
panicles [10]. Hacker and Cuany [25] correlated the inflorescence number and inflorescence 
length more positively with seed yield and stated that it could be used as an indirect selection 
criterion. The seeds of the grasses used for the green field are less produced and expensive. It 
is not possible to produce varieties that have low seed production or cannot be produced 
commercially. Regardless of the purpose of the breeding study, genotypes with high seed yield 
per plant stand out directly in selection, together with high other characteristics. Cluster 
analyzes were made to classify the Koeleria genotypes used in the study and are given in Figure 
1. 
 

 

Figure 1. Cluster analysis in terms of traits examined in Koeleria genotypes 
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As a result of the cluster analysis, it was determined that Koeleria genotypes were divided into 
2 main groups (Figure 1) and that the distance varied in the range of 1.14-11.60 values, that the 
nearest genotypes were genotypes 24 to 44, and that the farthest distance was genotypes 1 to 3. 
This analysis creates groups for plants that have common characteristics and allows us to choose 
as many plants with common characteristics to work with. According to the results of this 
analysis, plants with thin leaf width, dark green color and delicate texture were collected in a 
group. Priority will be given to plants in this group in the breeding work to be carried out for 
grass areas. Selections will be made from groups that grow more coarsely with the purpose of 
forage crop breeding, grow perpendicular for mowing, and grow horizontally for grazing. In 
this way, it is thought that time and labor will be saved. In addition, the ones with high seed 
yield are important in both selections. This is because the continuity of genotypes will be 
ensured and seeds will be produced commercially. 
 

4. Conclusions 
 
As a result Koeleria genotypes with superior characteristics that can be used in future breeding 
studies were determined. It has been observed that it is necessary to continue the breeding of 
genotypes, which have superior characteristics from the Koeleria plants studied, and to develop 
varieties suitable for the conditions of our country and region. By increasing such studies, the 
preservation of gene resources will be ensured by using them as well as storing them. In 
addition, with this study, infrastructural data were created for those who want to work on 
Koeleria. 
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