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Table 1. Characteristics of Achillea species and ecological in different locations
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Table 4. Variance analysis of traits in the studied Achillea species
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Table 5. Mean comparison of traits in the studied Achillea species by LSD method
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Figure 1. Essential oil percentage in Achillea species
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Table 8. Pearson correlation between morphological traits and essential oil percentage in the studied Achillea species
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Table 9. Pearson correlation between morphological traits and soil characteristics in the studied Achillea species
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Figure 2. Cluster dendrogram using ward method based on morphological traits and essential oil percentage of
Achillea species
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Abstract

Achillea is an important medicinal plant with many properties and applications which has
been distributed in different geographical regions of Iran. In this study, the characteristics of
growth, essential oil percentage and ecological factors of four different Yarrow species
including (A. setacea), (A. biebersteinii), (A. tenuifolia) and (A. wilhelmsii) were evaluated in
order to better understanding the characteristics of different Yarrow species. Plant sampling was
done at flowering time and 13 morphological traits of the species with ecological characteristics
were evaluated. The essential oil was extracted from dried plants by using Klevenger's
apparatus for four hours. Analysis of variance showed that there was variation among studied
species in terms of traits studied. The species of A. setacea was superior and difference in terms
of height, main stem circumference, leaf length, leaf width; the species of A. wilhelmsii was
superior in terms of stem number, inflorescent number, leaf number. According to the cluster
analysis the species were divided into two distinct groups. Correlation between traits showed
that there was a significant correlation between some morphological traits and morphological
traits with soil. Essential oil yields varied from 0.52 to 0.82%. Based on these results, the
species of (A. setacea) and (A. wilhelmsii) were better in terms of growth and vyield
characteristics; also (A. wilhelmsii) was better in essential oils yield. Introduced plants of this
research can be used in pharmaceutical, food and perfume industries and introduced for
breeding programs.

Keywords: Essential oil percentage, Yarrow, Morphological traits, Ecological diversity
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