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Table 5- Mean comparison of qualitative traits of Stachys inflate Benth in studied populations

Corez w0y Sfkes ady,ls bsdesls U5 Juderls  wbgiyls U owlewssT bl
Population il il Chlorophyll  Chlorophyll Total Carotenoid Flower Sy
. a(mgg? b(mgg? chlorophyll (mg g-* anthocyanins :
Percentage  Essential ) 1 Leaf
) g FW) F (mgg FW) (mmol g .
of essential  oil yield FW) FW) anthocyanins
oil (%) (g m? (mmol g*
FW)
el 0.141% 2.143% 1.26* 0.57 1.842 0.34%® 0.56* 5.28°
Yam
<t 0.153* 2.56% 0.73¢ 0.34¢ 1.08¢ 0.35%¢ 0.23° 3.1re
Bonab
o) 0.186° 2.77° 0.700¢ 0.33¢ 1.03¢ 0.27¢ 0.32° 2.25¢
Aralan
5395 0.116° 2.04% 1.00° 0.44° 1.45° 0.40° 0.34° 3.500
Zonozag
tind 0.143% 1.78¢ 1.15° 0.57° 1725 0.32° 0.32° 3,63
Galajar

555 0o yd O g 5o s cme (g )lel B! LSD ygel bl yy oS e By S Bla gl )l slonSilee (gt o 50
Means followed by the same letter in each column are not significantly different at 5% of probability level by LSD test.
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Table 7- Results of principal component analysis (PCA) in Stachys inflate Benth populations

ke Jol 4dlge P3s adlse
Variable PC1 PC2
Sy 5 0.234 -0.077
Plant height
Lo b3 0.164 -0.190
Stem diameter
Sy > J5 ol 0.293 0.027
Number of flower per plant
N 0.114 0.193
Inflorescence length
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Leaf length
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Leaf width ' '
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Floret length
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Floret width
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Total dry matter
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Percentage of essential oil
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Essential oil yield
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Chlorophyll a
b Jss ks 0.233 0.152
Chlorophyll b
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Total chlorophyll 0253 0.114
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Electrical conductivity
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pH
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Total nitrogen
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Auvailable phosphorus
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Available potassium
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Sand
b 0.120 0.303
Silt
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Clay
oy polia
Eigenvalue 10.25 757
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Variability (%)
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Cumulative (%) 38 66
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Figurel- Diagram of diversity between populations using principal component analysis
1: Yam population, 2: Bonab population, 3: Aralan population, 4: Zonozag population, 5: Galajar population

y1: Plant height, Y2: Stem diameter, y3: Number of flower per plant, y4: Inflorescence length, y5: Leaf length, y6: Leaf width, y7:
Floret length, y8: Floret width, y9: Total dry matter, y10: Percentage of essential oil, y11: Essential oil yield, y12: Chlorophyll a, y13:

Chlorophyll b, y14: Total chlorophyll, y15: Carotenoid, y16: Flower anthocyanins, y17: Leaf anthocyanins, y18: Altitude, y19:
Electrical conductivity, y20: pH, y21: Organic carbon, y22: Total nitrogen, y23: Available phosphorus, y24: Available potassium,

y25: Sand, y26: Silt, y27: Clay
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Abstract

To determine the morphological and qualitative characteristics of five (Stachys inflateBenth)
populations, a study was conducted according completely randomized design layout with three
replications in 2021 season. In each growth habitat, plant samples collected from ground surface in
1x1 quadrate size. Each Stachys inflateBenth population belongs to a habitat including Yam,
Bonab, Aralan, Zonozag and Galajar. Result showed that measured traits among populations had
great variation. Altitude compare to soil traits had a maximum effect on percentage of essential oil,
chlorophyll content and anthocyanin. Percentage of essential oil was more than 37% in Aralan
population (0.186%) compare to Yam population (0.116%). The greatest accumulation of
chlorophyll and anthocyanin amounts was observed in maximum altitude in Yam population. The
chlorophyll content was more than 44 percent in Yam population compare to Aralan population.
Generally, Aralan and Yam populations were identified as best treatments due to the highest
essential oil content as well as high anthocyanin amount and using these populations can be cause to
produce cultivars with desirable crop traits.

Keywords: Anthocyanin, Ecological factors, Essential oil content, Medicinal plants, Photosynthetic
pigments
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