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Abstract

Background and obijectives: Mountain ecosystems play an important role in ecosystem
stability, especially for biodiversity protection and sustainable development and ecological
security. This research was conducted with the aim of the investigating the composition and
diversity of plants and the process of their changes in the elevation profile of Alvares to Sabalan
(2300 to 4811 meters above sea level) with different elevation classes in the southeast slope, to
protect gene reserves and management rangelands in this region.

Methodology: After field investigations and according to the possibility of access to rangeland
in the area, nine elevation classes (sites) were determined, three 100-meter transects were
established in each site, and 10 one m? plots were established along each transect with a
distance of 10 meters from each other. Plant species were collected from the surface of the plots
and then identified in the herbarium. In each plot, the percentage of vegetation cover and the
density of species were recorded. The highest elevation that led to the collection of plant
samples was Sabalan 4480 meters. Shannon, Simpson, Margalef and Menhinich indices were
used to check the diversity and richness of plant species. Using the information related to
measuring the percentage of canopy cover and the number of observed species, the indices of
diversity, richness and evenness of species were calculated for the selected sites. One-way
analysis of variance (ANOVA) was used to investigate the differences between the sites in
different elevation classes, and Duncan's test was used to compare the means. Various indices
are used to determine species diversity, among which two indices, Simpson and Shannon-
Wiener, were used. Species richness was also determined using Margalef and Menhinick indices
and analyses related to vegetation ranking including Canonical correspondence analysis (CCA)
were performed.

Results: The results showed that the Asteraceae family with 31 species, Astragalus with 10
genera are the most prominent elements of the region's flora. According to the results of this
research, 33% of the identified species were related to Iran-Turonian region. The forms of
Hemicryptophytes with (54%), Therophytes with (22%) were the most abundant biological
forms in the region. The highest amount of diversity, richness and evenness was observed in the
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elevation class of 2200-3200 meters. The results showed that elevation, precipitation,
temperature, soil sand content, slope and phosphorus were effective factors on the distribution
of species. The greater compatibility of plants with the environmental conditions of the region
has caused hemicryptophytes to form the dominant biological type of the region, the
justification for the high presence of Therophytes is also the result of human interference and
concentrated livestock grazing, road construction and recreational areas.

Conclusion: In examining the effect of elevation on the composition and diversity of plants, it
can be concluded that the elevation affects the composition and diversity of plants, it seems that
the condition of the composition and diversity of species in the southeast rangelands of Sabalan,
based on the indicators of diversity and evenness, the rangelands have medium diversity
conditions and are increasing is low indicating the intensity of destruction in the entire
investigated areas, probably the cause of destruction at lower elevation, the impact of livestock
grazing, as well as the effects of tourism activities and Alvares ski resort, and the causes of
destruction at elevation above 3600 meters, the trampling of plants by mountain climbers and in
the result is the loss of plant species. In general, the main reason for the low diversity in high
elevation seems to be the decrease in temperature and the harsh conditions for the growth of
plants.

Keywords: Alvars, elevation gradient, life form, species evenness.
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Tablel. Elevation, climatic characteristics and geographical coordinates of the center of the selected sites in Alvares - Sablan Peak elevation gradient

Site No. 1 2 3 4 5 6 7 8 9
Elevation (m) 2299 2590 2942 3139 3459 3778 4016 4390 4700
Latitude 38.158807° 38.176421° 38.195499° 38.213395° 38.243493° 38.256487° 38.259089° 38.262402° 38.266251°
Longitude 47.937278° 47.916722° 47.895073° 47.869677° 47.867273° 47.860551° 47.854746° 47.848910° 47.839564°
Mean temperature (°C) 5.95 4.55 2.93 2.01 0.48 -1.01 -2.15 -3.89 -5.37
Precipitation (mm) 518.92 575.42 641.37 678.61 740.65 801.12 847.32 917.98 978.16
Slope (%) 28.00 30.10 42.50 14.20 21.30 26.90 76.50 53.60 144.90
Aspect SE S SW E SE S SE SE NE
Percentage of clay 69.90 71.20 72.00 66.30 60.50 66.00 86.50 89.90 90.00
Percentage of silt 22.90 23.70 22.10 22.70 30.30 26.40 8.40 6.70 5.90

Percentage of sand 7.20 5.10 5.90 11.00 9.20 7.60 5.10 3.40 4.10
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Figure 1. Location of the study area and sampling points
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Figure 2. Dominant plant families of the region based on species abundance
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Figure 5. Correlation of changes in the biological form of Hemicryptophytes, Geophytes, Therophytes and
Chamaephytes, with the elevation above sea level in the gradient of the region
(Numbers related to elevation indicate the lowest elevation of each site)
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Figure 6. Correlation diagram of diversity, richness and evenness indicators with elevation above sea level in the
gradient of the region
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Table 2. The results of one-way analysis of variance (ANOVA) using the minimum variance method and

comparing the average indices of diversity, richness and evenness in the elevation profile.

Sites Elevation (m) Shannon’s diversity = Simpson’s diversity = Evenness Menhinich's richness =~ Margalef's richness
Site 1 2299 1.66+0.07° 0.72+0.02° 0.56+0.03° 0.94+0.05° 1.91+0.1°
Site 2 2590 1.42+0.09° 0.63:0.03% 0.46:+0.02% 0.84+0.06™ 1.80+0.12°
Site 3 2942 1.59+0.05¢ 0.71+0.02¢ 0.60+0.03" 0.89+0.04% 1.68+0.05°
Site 4 3139 1.09+0.08° 0.56+0.04¢ 0.69+0.03% 0.48+0.03° 0.82+0.07°
Site 5 3459 0.84+0.07° 0.45+0.03° 0.63+0.02" 0.53+0.05° 0.73+0.06"
Site 6 3778 0.74+0.08° 0.41+0.05° 0.74+0.4° 0.72+0.05° 0.74+0.9°
Site 7 4016 0.17+0.07° 0.12+0.05° 0.99:+0.01° 0.83+0.08™ 0.25+0.12°
Site 8 4390 0.40+0.11° 0.28+0.8" 0.98+0.01° 1.12+0.06" 0.62+0.19°
Site 9 4700 - - - - -
F #21.22 *16.24 *23.84 #1457 #2241

ns, ** and * are non-significant and significant respectively at the probability Tevel of I and 5% - Max - Min
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Figure 7. Distribution of plant species in relation to environmental factors in the selected elevational profile
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Table 3. The results of CCA classification for environmental factors in relation to plants of region

AXis Axis 1 Axis2 Axis3 Axis4

Eigenvalues of CCA 0.905 0.861 0.767 0.532

Correlation coefficient betV\‘/ﬁZztgnvironmental variables and 097 0.969 0.945 0.873
Cumulative variance percentage of plants 3.4 6.7 9.6 116
Cumulative variance percentage of environmental factors 16.4 3 458 555

with plants
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