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Table 1. Population characteristics and geographical location required for the study
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Table 2. Analysis of variance and mean comparison related to plant height, plant fresh and dry weight, flower length
and diameter and flower fresh weigh traits in Stachys lavandulifolia medicinal plant
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Table 3. Analysis of variance and mean comparison related to flower dry weight, leaf length and width, leaf number
and leaf fresh and dry weight traits in Stachys lavandulifolia medicinal plant
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Table 4. Descriptive statistics relayed to different studied traits in Stachys lavandulifolia medicinal plants
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Figure 1. Cluster analysis based on all studied traits in Stachys lavandulifolia medicinal plants
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Figure 2. Mean comparison between groups which derived from cluster analysis related to plant height (A), plant
fresh weight (B), plant dry weight (C), flower length (D), flower diameter (E) and flower fresh weight ?F) in Stachys

lavandulifolia medicinal plant. At a=5% based on Duncan test, means with similar letters in each column are not
significantly different. Ns, * and **: are non-significant and significant at 5 and 1% probability levels, respectively.
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Figure 3. Mean comparison between groups wich drived from cluster analysis related to flower dry weight (A), leaf
length (B), leaf width (C), leaf number (D), leaf fresh weight (E) and leaf dry weight (F) in Stachys lavandulifolia

medicinal plant. At 0=5% based on Duncan test, means with similar letters in each column are not significantly
different. Ns, * and **: are non-significant and significant at 5 and 1% probability levels, respectively.
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Figure 4. Biplot derived from principal component analysis based on first and second component in in Stachys
lavandulifolia medicinal plant
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Table 5. Correlation analysis based on all studied traits in Stachys lavandulifolia medicinal plant
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Abstract

Stachys lavandulifolia is one of the medicinal plants that is widely distributed in Iran and has
many medicinal properties. Few studies have been conducted to study the diversity between
different populations of mountain tea. For this purpose, a study was conducted on 26
populations of Stachys lavandulifolia in the region of northwestern of five provinces (East
Azerbaijan, West Azerbaijan, Ardabil, Zanjan and Hamedan) based on a completely randomized
design with three replications in 2019. The results of analysis of variance showed that the
differences between different populations based on plant height, fresh and dry weight of the
plant, length and diameter of flowers and fresh weight of flowers were significant at the level of
one percent. The highest fresh weight of flowers was observed in P3 population at 1.32 g. In
contrast, the lowest fresh weight of flowers belonged to P1 population (0.32 g). Based on the
results of analysis of variance, it was observed that flower dry weight, leaf length and width and
number of leaves at the level of one percent and fresh and dry weight of leaf at the level of five
percent were significant. The results of mean comparison showed that the highest and lowest
rates of flower dry weight were related to P3 and P1 populations of 0.64 and 0.13 g,
respectively. The dendrogram obtained from cluster analysis showed that 26 populations of
Stachys lavandulifolia were divided into five separate groups. The comparison of the mean
between the groups obtained from cluster analysis showed that the highest amount of fresh
flower weight belonged to the third group at 0.96 g. The results of principal component analysis
showed that four components had an eigenvalue higher than one and in total accounted for
84.29% of the total variance. Principal Component analysis the morphological traits in most
cases confirmed the results of cluster analysis. In the first component, plant height, fresh and dry
weight of the plant, fresh and dry weight of flowers, leaf width, number of leaves and fresh and
dry weight of leaves, and the second component related to flower length, third component,
number of leaves and fourth component, diameter of flowers had the highest factor loadin..
Based on the results of correlation analysis, it was observed that there was a positive and
significant correlation between leaf dry weight with plant dry weight (0.49), flower dry weight
(0.47), leaf length (0.51) and leaf fresh weight (0.65). In general, the results showed that there is
a very high diversity between populations and this diversity can be due to habitat conditions or
genetics of the populations.

Keywords: Biplot, Cluster analysis, Correlation, Medicinal plants, Number of flowers,
Population



