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ABSTRACT

Allium jesdianum is an important and endangered medicinal plant that main habitats are located in the Zagros
Mountains of Iran. In this study, onion of three ecotypes including Kakareza, Zalaghi and Meleh, which are grown in
different geographical and climate conditions in Lorestan province, were collected. The collected onions were
cultivated in a randomized complete block design with four replications. In the spring of the next year, plants are
grown on the field and natural habitats were sampled to determine the physical and chemical properties of soil, soil
samples were taken from 0-30 cm depth in each of the habitats and the farm, with three replications. The
characteristics included quantitative and qualitative of essential oils, antioxidant activity total protein, vitamin C, non-
structural sugars, and nutritional elements (nitrogen, potassium, phosphorus, iron, manganese, copper and zinc) of the
shoots. The results showed that Dimethyl Trisulfide, Dipropy! trisulfide, Di-2-propenyl tetrasulfide, Hexadecanoic
acid, and Pentacosane are the major components of the Allium jesdianum essential oil. The percentage of essential oil
components was a significant difference (p<0.01) between wild and cultivated ecotypes. The maximum yield of
essential oil (0.22%) was observed in wild plants from Mela habitat, and the minimume yield of essential oil (12.2%)
was recorded in wild plants from Zalaghi habitat. Although the essential oil yield was significantly different between
wild ecotypes, but there are no significant differences between these ecotypes at the farm. The highest amount of
phosphorus (4.5 mg/g DW), zinc (2.3 pg/g DW), manganese (2.46 ng/g DW), non-structural sugars (45.66 mg/g
DW), and total protein (8.83 mg/g DW) was observed in the cultivated ecotype of Meleh. Kakareza ecotype in habitat
had the highest amount of vitamin C (80.66 mg/100 g FW) and antioxidant activity (IC50=42 pg/mL).
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Table 1. Climatic and geographical characteristics of the farm and habitats

Temperature (°C)

Longitude  Latitude  4DOVeSea

Absolute Absolute Rainfall

Level (m)  Maximum  Minimum Maximum  Minimume Average (mm)
Farm 48°15'19"  34°00' 32" 2943 19.2 3.7 38.4 -18.8 115 393.3
Kakareza 48°19'42"  33°44' 40" 2417 24.4 6.9 43.4 -7.4 15.7 421.7
Zalaghi 49°51'48"  33°24' 47" 2783 19.4 5.9 39.0 -20.2 12.6 3795
Meleh 47°3827"  33°12' 11" 1780 28.1 15.5 47.6 -7.0 21.8 515.6
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Table 2. Comparison of Physical and Chemical Characteristics of Soil in habitats and Farm

Meleh Zalaghi Kakareza Farm F
Texture Silty Loam  Silty Loam Loamy Loamy -
Clay (%) 14° 11° 11° 13 13™
Silt (%) 73 55" 40" 42° 138"
Sand (%) 13¢ 34° 49° 45° 156~
EC (dS.m™) 0.76° 0.51° 0.44" 0.62° 116”
PH 7.82° 7.64° 7.24° 7.22° 431"
Organic Carbon (%) 2.60° 2.53¢ 3.30° 3.18° 135™
Total Nitrogen (%) 0.48" 0.31 0.42° 0.62° 101"
Phosphorus (ppm) 26.50° 22.20° 32.30° 29.67° 7"
Potassium (ppm) 427° 350¢ 664° 625° 123"
Manganese (ppm) 5.10° 3.40° 3.97° 5.94? 57"
Iron (ppm) 1.53° 1.50° 1.60° 1.63 218"
Copper (ppm) 153° 143° 1.30° 1.60° 116™
Zinc (ppm) 6.63 447° 5.50° 6.60° 63"

**: Significantly differences at 1% of probability level.
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Table 3. Comparison of morphological traits of A. jesdianum in each habitat with its cultivated sample in the field

Kakareza Zalaghi Meleh

Farm habitat t-value Farm habitat t-value Farm habitat t-value
Height (cm) 28.4 28.00 -0.331 27.8 25.6 -2.46 26.8 30.80 2.77
Bulb Diameter (cm) 2.50 2.42 -0.523 2.46 2.18 -2.80" 2.56 3.26 4,59
Bulb Fresh Weight (g) 4.50 4.94 1.745 5.10 4.8 -1.43 4.70 5.90 10.14°
Bulb Dry Weight (g) 1.15 1.17 0.627 1.20 1.19 -8.22" 1.22 1.39 8.02"
Shoot Fresh Weight (g) 8.24 8.20 0.943 8.21 8.20 0.000 8.60 11.20 5.81"
Shoot Dry Weight (g) 3.51 3.46 0.208 3.67 3.65 0.078 3.99 5.27 8.27"
Leaf Length (cm) 18.40 19.20 0.956 19.6 16.8 -3.130° 22.80 25.60 4427
Leaf Width (cm) 1.30 1.31 0.001 1.18 0.98 -3.780" 1.22 1.48 3.15

*, **: Significantly differences at 5% and 1% of probability levels, respectively.
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Table 4. Comparison of morphological traits of wild and cultivated A. jesdianum ecotypes

Farm

habitat

Kakareza Zalaghi Meleh Kakareza Zalaghi Meleh F-value
Height (cm) 28.40" 27.80™ 26.80™ 28.00™ 25.60° 30.80° 419
Bulb Diameter (cm) 2.50° 2.46" 2.56° 2.42 2.18° 3.26° 14.157
Bulb Fresh Weight (g) 45° 5.10° 4.70” 4.94" 4.80% 5.90* 11.877
Bulb Dry Weight (g) 1.15° 1.20™ 1.22° 1.17™ 119" 1.39* 21.347
Shoot Fresh Weight (g) 7.80° 8.20° 8.60° 8.20° 8.20° 11.20% 14.217
Shoot Dry Weight (g) 3.51° 3.65° 3.99° 3.46° 3.67° 5.27* 17.217
Leaf Length (cm) 18.40% 19.60° 22.80° 19.20° 16.80" 25.60° 32,747
Leaf Width (cm) 1.30° 1.18° 1.22° 1.30° 0.98° 1.48° 8.34”
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Different letters indicate statistically significant differences (Dunn's test, p<0.05).
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Figure 2. Yield comparison of essential oils in wild and cultivated A. jesdianum ecotypes

Different letters indicate statistically significant differences (Dunn's test, p<0.05)
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Table 5. Chemical comparison of essential oil compositions of A. jesdianum in each habitat with its cultivated sample

in the field
Chemical Composition Kakareza Zalaghi Meleh
RI Farm Habitat t-value Farm Habitat t-value Farm Habitat t-value
%) (%) %) (%) (%) (%)

Dimethyl Trisulfide 1178 16.2 154 1385 158 195 -64.08" 161 223  -97.24"
Dimethyl tetrasulfide 1215 73 5 39.83" 65 18 81.40" 74 9.4 -34.64™
Dipropy! trisulfide 1299 108 96 -20.78"  10.9 8 50.22" 111 116 -8.66™
Di-2-propenyl tetrasulfide 1376 12.2 7 90.06™ 133 113 34647 105 137  -55427
Curzerene 1512 9.8 8.1 29.44™ 77 114 62857 86 7.8 13.85™
Methyl tetradecanoate 1727 26 2.3 5.19™ 1.4 2.8 2424 34 1.2 38.10"
Tetradecanoic acid 1770 5.4 0.7 11455" 56 05 88.33" 46 0.8 65.81"
Methyl pentadecanoate 1825 1.2 - - 1 68  -100.45" 1.8 - -
Hexahydrofarnesyl acetone 1844 4.4 6.6 -38.10" 63 105 -72.74" 66 7 -6.92"
Pentadecanoic acid 1868 2.6 0.9 4143 27 - - 34 - -
Methyl hexadecanoate 1928 25 - - 5.1 - - 3.7 - -
Hexadecanoic acid 1963 77 216 -20347" 64 126 -107.38" 55 114 -102.19"
Pentacosane 2011 171 156 2598™ 167 143 35137 173 144  50.227
Total - 99.8  92.8 - 994 995 - 100 99.6 -

**: Significantly differences at 1% of probability levels. oy ) Jloisl mdas jo jls gae NS s
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Figure 2. Grouping of essential oil compositions of wild and cultivated ecotypes of A. jesdianum
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Table 6. Comparison of nutrients of A. jesdianum in each habitat with its cultivated sample in the field

Nutrients Kakareza Zalaghi Meleh

Farm habitat t-value Farm habitat t-value Farm habitat t-value
Nitrogen (mg/g DW) 8.20 5.7 -9.58” 7.96 5.76 -11.157 8.60 6.50 -9.09”
Phosphorus (mg/g DW) 373 3.76 0.196 4.00 273 -6.00" 450 3.70 -4.17"
Potassium (mg/g DW) 13.30 11.16 -6.94"  12.03 10.60 -4.01" 13.10 9.93 -10.89"
Iron (ug/g DW) 2.40 2.06 -3.16" 213 1.66 211 2.40 1.73 -4.58"
Copper (ug/g DW) 0.44 0.36 -4.51" 0.41 0.37 -2.35" 0.43 0.37 -3.59"
zZinc (ug/g DW) 2.23 1.90 -2.50 2.26 1.73 -3.57 2.30 1.70 -3.67
Manganese (ng/g DW) 2.23 1.50 -4.60" 2.26 1.19 -7.24" 2.46 1.80 -6.32"

*, **: Significantly differences at 5% and 1% of probability levels, respectively.
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Table 7. Comparison of some metabolites and antioxidant activity of A. jesdianum in each habitat with its cultivated

sample in the field

Kakareza Zalaghi Meleh
Farm habitat t-value Farm habitat t-value Farm habitat t-value
Soluble Sugar (mg/g DW) 45.66 34.00 -11.06  41.00 25.33 -6.17" 44.33 36.00 -3.95°
Starch (mg/g DW) 51.33 33.33 876" 4833  22.00 756" 48.00 35.00 4117
Total Protein (mg/g DW) 8.76 4.30 -13.40 8.10 3.90 -19.44™ 8.83 5.83 -12.72"
Vitamin C (mg/100 g FW) 53.33 80.66 10.98 48.33 78.33 10.91” 56.66 67.33 313"
DPPH (IC50 pg/mL) 71.33 42.00 -13.42 60.66 51.33 -2.18 68.66 47.00 -9.28"

*, **: Significantly differences at 5% and 1% of probability levels, respectively.
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