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Extended Abstract

Background and purpose:

Wheatgrass Elymus tauri (Boiss & Balansa) is a drought- and cold-resistant species that grows
on rocky, stony slopes with steep slopes in Azerbaijan, Alborz and some parts of Zagros, Iran. It
is a perennial plant. It has a strong root and is resistant to excessive livestock grazing. It is one
of the delicious species of pasture for livestock grazing. The genetic diversity of grasses is
affected by various factors such as human activities, the environment, pollination system,
genetic drift, and population size. Therefore, ecogeographical factors are also important
influencing factors in the populations’ structure and genetic diversity. The aim of this study was
to investigate the effect of habitat height and ploidy level on the diversity of structural and
functional traits of Elymus tauri populations in the northwest of Iran.

Methodology:

The experimental materials included the seeds of 12 native populations of E. tauri, which were
mainly collected from the pastures of East Azerbaijan and Ardabil provinces. At the time of
collection, the altitude and geographical coordinates of locations were recorded using GPS. The
collected seeds were sown in a research farm using a randomized complete block design in four
replications in the northwest of Tabriz city, Iran, at 1350 m above sea level and on the edge of
the Aji Chai River. The region’s climate is semi-arid, the texture of the station's soil is light
loamy and sandy, and the amount of soil organic matter and chemical elements (NPK) was
weak to moderate. The electrical conductivity was measured as EC=6.2 millimos per square
centimeter. Soil pH (pH=7.55) was alkaline. Each plot contains four 6m lines. The distance
between lines was 40 cm, and the distance between plants on each line was 40 cm. Irrigation
was made during the plant growth period. The number of 10 plants from the two middle rows of
each plot was randomly selected, and yield and morphological traits were measured and
recorded. Genotypes were grouped based on habitat altitude and ploidy levels. A statistical
analysis (T-test method) was made between two groups for habitat altitude.

Results:

The results of the T-test analysis between the two altitude ranges showed there were significant
differences between the two altitudes in terms of the tillers number, the length of the second
leaf, the fresh and dry weight of the plant, the number of fertile tillers, the number of infertile
tillers, the length of the spike, the length of the flag leaf and number of spikelets (P<0.05). The
means of populations in the upper areas were higher than those in the lower areas. Grouping
based on altitude showed that populations at altitudes less than 1600 m above sea level were
diploid, while populations at altitudes higher than 1700 m were tetraploid. The cluster analysis
and principal component analysis (PCA) results confirmed the grouping of populations based on
habitat altitude and ploidy levels. Also, the biplot of PC1 vs. PC2 confirmed the grouping of
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cluster analysis.

Conclusion:

This plant had better adaptation in high altitude habitats, so it has grown better in cold
conditions than in mild temperate and plain areas. The higher mean values of many traits in the
tetraploid populations confirmed the correction of the grouping. Considering that this species
grows more in cold regions, it was suggested to use polyploid populations from higher altitude
areas to improve breeding varieties.

Keywords: Functional traits, structural traits, grouping, habitat height, diploid, tetraploid.
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Elymus tauri
Table 1: Geographic information, altitude and ploidy levels of the collected populations of E. tauri in some

province of Iran

Row Province County Location Latitude Longitude Altitude (m) Ploidy levels
1  East Azarbaijan Marand Goljar 38°20'11.44"N  46°19'51.98"E 1600 2n=14
2 Ardabil Meshkinshahr ~ Guychukhr  38°20'16.42"N 47°18'44.92"E 2000 2n=28
3 East Azarbaijan Marand Seyvan 38°19'32.99"N  45°52'44.57"E 1700 2n=28
4 East Azarbaijan  Sofyan Sfed kamar  38°17'48.39"N  45°51'55.72"E 1600 2n=14
5 East Azarbaijan  Ahar Ahar 38°22'0.47"N  47°15'37.67"E 1600 2n=14
6 Ardabil Meshkinshahr  Qeynarja 38°19'5.13"N  47°238.31"E 2030 2n=28
7 East Azarbaijan Marand Payam 38°19'57.49"N  45°48'1.94"E 1800 2n=28
8 East Azarbaijan Zonuz Zonuz 38°3520.27"N  45°44'46.14"E 1400 2n=14
9 East Azarbaijan Jolfa Jolfa 38°45'63.45"N  45°36'20.15"E 1200 2n=14
10  East Azarbaijan Horand Horand 38°51'58.52"N  47°22'54.33"E 950 2n=14
11 Alborz Karaj Dizin 36° 3'40.88"N  51°24'23.02"E 2500 2n=28
12 Kurdistan Qurvea Qurvea 35°11'19.20"N  47°51'45.33"E 1800 2n=28
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Figure 1a Elymus tauri accession from Sivan
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Figure 1. The picture of two genotypes of Elymus tauri in the research farm

Figure 2a: Zenose metaphase (2n=14)

Figure 2b: Qainirjeh Metaphase (2n=28)
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Figure 2. Images of metafase mitosis of two diploid and tetraploid genotypes of Elymus tauri
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Elymus tauri
Table 2: Analysis of T test between means of two altitudes for yield and morphological traits in 12 genotypes of
Elymus tauri

Morphological traits

Mean of Square (MS)

Mean of traits in altitude/ ploidy

Altitude/Ploidy Error 950-1700 m asl 1800-2500 m asl
Df=1 Df=10 Diploid/lowland Tetraploid/upland

Tiller number 7709.26** 453.03 78.79b 130.21a
Fertile tiller number 4528.37* 533.22 64.00 b 103.40 a
Non-fertile tiller number 420.63* 60.50 1480 b 26.81a
Plant height (cm) 91.01m 27.05 83.37 88.97
Spike length (cm) 49,98* 8.45 14.24 1 18.38a
Canopy cover (cm?) 6.10 " 10.46 69.13 70.58
Peduncle length (cm) 22.93 " 17.38 32.26 35.07
Width of flag leaf (mm) 22.58 ™ 33.69 5.11 5.89
Leaf no. per tiller 0.717™ 0.242 4.04 4.50
Flag leaf length (cm) 58.879* 8.543 11.8b 16.30 a
Length of second leaf (cm) 16.8** 0.849 10.76 b 13.16a
Spikes humber 129.03* 19.09 1558 b 22.23 a
Forage Fresh yield (g/plant) 4145.51** 362.27 157.12 b 194.82 a
Forage dry yield (g/plant) 1572.87** 127.44 79.89b 103.11a
Forage Fresh yield (Kg/h) 3548780 * 1533777 6434.71b 7553.20 a
Forage dry yield (Kg/h) 2343133** 196898 3424.45b 4320.75a

*, ** are, respectively significant at 5 and 1 % probability levels
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Using ward method

Poliploeid Population Hight (m) Num

2n=14 Goljar of Marand 1600 1
2n =28 Seyvan 1700 3
2n=14 Sefid kamar 1600 4
2n=28 Payam 1800 7
2n=14 Ahar 1600 5
2n=14 Zunuz 1400 8
2n=14 Jolfa 1200 9
2n=14 Horand 950 10
2n =28 Meshkin (Gheynarja) 2030 6
2n=28 Kurdistan (Qorveh) 1800 12
2n=28 Meshkin (Goychukhur) 2000 2
2n =28 Karaj (Dizin) 2500 11
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Figure 3: Dendrogram obtained from cluster analysis of 12 genotypes of Elymus tauri based on means of
morphological traits using the Ward method.
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Table 3. Eigenvalues, percentage of variance and cumulative variances of the three PCA using means of all traits
in 12 genotypes of Elymus tauri

Variable PC1 PC2 PC3
Tiller number 0.32 -0.04 0.10
Fertile tiller number 0.30 0.04 0.03
Spike length (cm) 0.30 0.12 -0.05
Flag leaf length (cm) 0.28 -0.26 0.04
Spikes number 0.27 0.15 0.10
Forage Fresh yield (g/plant) 0.28 -0.04 -0.01
Forage dry yield (g/plant) 0.28 -0.09 0.05
Forage Fresh yield (Kg/h) 0.27 -0.14 -0.26
Forage dry yield (Kg/h) 0.31 -0.12 -0.07
Peduncle length (cm) 0.10 0.51 0.36
Width of flag leaf (mm) 0.11 0.44 0.15
Leaf no. per tiller 0.24 -0.35 -0.10
Non-fertile tiller number 0.17 -0.23 0.26
Plant height (cm) 0.26 0.26 -0.33
Canopy cover (cm?) 0.10 0.30 -0.59
Length of second leaf (cm) 0.26 0.08 0.40
Eigenvalue 9.35 2.42 1.45
Proportion 0.58 0.15 0.09
Cumulative 0.58 0.74 0.83

.MJB)J}Ad}ﬁ))é}f))b}}‘-gu)'.}j%.\fb\_gb‘ba)‘i,aw‘lz‘;l.é]‘j.}é&)xV.GL:J‘,\.C\
The underlined values in bold font have larger eigenvector coefficients in the desired component.
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Figure 4: Distribution diagram of names of 12 genotypes of Elymus tauri based on the first and second
components
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Figure 5: Distribution diagram of altitude and ploidy levels of 12 genotypes of Elymus tauri based on the first
and second components
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