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wilhelmsii C. Koch) populations in West-Azerbaijan province based on
morphological traits, essential oil percentage and composition
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ABSTRACT

In this study diversity of 10 populations belong to Achillea biebersteinii Afan and Achillea wilhelmsii C. Koch in natural
habits of West-Azerbaijan province including (Urmia-Nazlu, Oshnaviyeh-Shahraksanati, Naghadeh Mohammadshahsofla,
Mahabad-Esakandi, Miandoab-Chalkhamaz, Simineh-Khorojishahr, Bukan-Aliabad, Mahmoodabad-Hosseinabad,
Shahindezh-Sarojeh and Sardasht-Nalas) were evaluated. Essential oil composition of the aerial parts of plant was identified
by (GC/MS) gas chromatography. Cluster analysis divided the populations into three distinct groups. In general 23 and 27
components were identified in the essential oil of A. biebersteinii and A. wilhelmsii, respectively. The essential oil
percentage of the A. biebersteinii was 0.56 to 1.10 and the essential oil percentage of the A. wilhelmsii was 0.49 to 0.68%.
The population of Naghadeh belongs to A. biebersteinii had the highest essential oil percentage and the population of Bukan
belongs to A. wilhelmsii had the highest amount of 1,8-cineole (72.88%), the population of Miandoab (A. wilhelmsii) was
high in camphor (57.98%) and camphon (58.5%) and the Shahindezh population belongs to (A. wilhelmsii) had the high
levels of piperiton (32%). Populations of Naghadeh belongs to (A. biebersteinii), Bukan (A. wilhelmsii), Miandoab (A.
wilhelmsii) and Shahindezh (A. wilhelmsii) were superior in terms of performance and efficacy that can be used for the
pharmaceutical industry and breeding programs.
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Table 1. The characteristics of the studied populations and ecological traits in different habitats of Achillea

populations
No. Population code Species Collection region (FromAs\;tengi/il) - Lat;E‘ude Longgtude Annual(ﬂ:erﬁ)lpltatlon Averageofan(pg)al temperature
1 Ab-Urmia Achillea biebersteinii Afan. Urmia-Nazlu 1373 4037°5302 5844°882" 183.79 11.89
2 Ab-Oshnaviyeh  Achillea biebersteinii Afan. Oshnaviyeh-Shahraksanati 1449 437°3091" 84573322 439 1200
3 Ab-Naghadeh  Achillea biebersteinii Afan. Naghadeh-Mohammadshahsofla 1335 5336°41.78 3445°336 169.35 14.69
4 Ab-Mahmoodabad Achillea biebersteinii Afan. Mahmoodabad-Hosseinabad 1345 4536“'35,94" 2846"'0,31” 250.01 14.30
5 Ab-Sardasht Achillea biebersteinii Afan. ~Sardasht-Nalas 1076 1536”5080 2945° 2647 56283 14.46
6 Aw-Mahabad  Achillea wilhelmsii C. Koch Mahabad-Esakandi 1567 393673041 5945° 2520 23691 1413
7 Aw-Miandoab Achillea wilhelmsii C. Koch Miandoab-Chalkhamaz 1354 5436“'11,07" 1646"'28,11” 163.53 14.92
8 Aw-Simineh Achillea wilhelmsii C. Koch Simineh-Khorojishahr 1283 4436”1983 946°14.76 257.62 1521
9 Aw-Bukan Achillea wilhelmsii C. Koch Bukan-Aliabad 1339 3236°5489 1246°47.76 257.62 1521
10 Aw-Shahindezh  Achillea wilhelmsii C. Koch Shahindezh-Sarojeh 1453 3936°252 3046°1590 250.01 14.30
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Table 2. Soil characteristics of the studied populations in different habitats of Achillea populations

. . CO % OM% EC Clay Silt Sand Total N P K
No.  Population Species (Organic carbor)  (Organic materials) (dsm) PH (%)y %) (%) Texture %)  (mgkg) (mgkg)
1 Ab-Urmia Achillea biebersteinii Afan. 120 207 084 784 335 475 19  Silty Clay Loam 0.11 1568  117.19
2 Ab-Oshnaviyeh Achillea biebersteinii Afan. 0.40 0.69 076 801 33 39 28 Clay Loam 0.05 1009 7519
3 Ab-Naghadeh Achillea biebersteinii Afan. 0.80 1.38 143 802 435 30 355 Clay Loam 0.08 2417 175.2
4 Ab-Mahmoodabad  Achillea biebersteinii Afan. 0.60 1.03 158 807 26 375 365 Loam 0.07 12.49 29.8
5 Ab-Sardasht Achillea biebersteinii Afan. 0.40 0.69 338 7.86 405 465 13 Silty Clay 0.05 413 37.19
6 Aw-Mahabad Achillea wilhelmsii C. Koch 176 3.04 072 803 295 495 21 Clay Loam 0.14 1370 2676
7 Aw-Miandoab Achillea wilhelmsii C. Koch 0.84 145 109 763 26 375 365 Loam 0.08 2336 2676
8 Aw-Simineh Achillea wilhelmsii C. Koch 1.04 179 093 7.75 345 30 355 Clay Loam 0.10 7.86 155.19
9 Aw-Bukan Achillea wilhelmsii C. Koch 184 317 084 794 405 465 13 Silty Clay 0.15 9.53 57.19
10 Aw-Shahindezh Achillea wilhelmsii C. Koch 1.02 176 062 794 445 12 435 Clay 0.09 2296 2482
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Table 3. Mean comparison of the characteristics in the studied Achillea populations
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Ab-Urmia Achillea biebersteinii Afan. 1396.03.15 17°50. .95%90 2.75% 0.00° 0.00° 19.89° 438¢ 022% 1.11° 485® 433" 157°
Ab-Oshnaviyeh Achillea biebersteinii Afan. 1396.03.07 59 43* 1.29° 287 0.00° 0.00° 05°25. .01*°7 63°0. 1.55° 7.59% 7.16° 3.43°
Ab-Naghadeh Achillea biebersteinii Afan. 1396.02.28 54924, 0.84® 84°90. 0.00° 0.00° 03°23. 62%4. 0.26% 1.00° 3.47° 2207 1.12°
Ab-Mahmoodabad  Achillea biebersteinii Afan. 1396.03.14 33.09° 1.11% 1.35° 0.00° 0.00° 20 58° 20°5. 0.38% 1.36° 524% 260° 1.70°
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Figure 1. Essential oil percentage in the studied Achillea populations
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Table 4. The percentage and type of essential oil components in the studied Achillea populations

o
= I K=l
s 2§ £ z E § s s %
E g £ 8 g £ 2 E = £
No. Component RI S £ 2 £ 5 [ =2 = @ s
P 3 z £ @ 2 > 2 : 5
< Q 2 s 2 E 2 = < '
s ¢ 3 2 = @ = E
<
1 a-Pinene 931 5.37 248 3.79 2.28 231 - 2.80 - 3.50 1.75
2 Camphene 939 3.54 1.46 2.32 - 1.50 2.04 5.58 1.32 2.13 1.38
3 Sabinene 960 4.23 0.95 4.50 - 2.82 1.23 0.96 4.94 1.78 -
4 B-Pinene 979 3.31 1.25 2.74 1.48 1.79 - 0.98 - 2.28 -
5 a-terpinene 985 0.98 2.05 - 2.58 - 0.76 - 3.78 - -
6 P-Cymene 1026 - - - - 0.80 - 2.98
7 Limonene 1030 0.60 - - - - - 0.80 - - -
8 1,8-Cineole 1033 49.55 60.81 62.74 71.10 53.81 13.99 2041 10.14 7288
9 y-Terpinene 1062 1.48 0.72 0.85 - 1.30 1.08 0.86 - -
10 Linalool 1035 - - 1.10 - - - -
11 cis-Sabinenehydrate 1068 - - 0.67 - - - - -
12 a-Terpinolene 1072 - - - 7.73 - - - 9.96 0.85
13 a-Thujone 1089 - 0.68 - 1.80 40.94 1.21 3.33 3.96
14 B-Thujone 1098 - - - 7.54 - 2.45 2.73
15 Thujanol 1100 - - 7.29 0.68 - -
16 Methanol 1110 - - - 0.58 -
17 Chrysanthenone 1124 - - - - - - 1.03
18 Borneol 1152 - - 0.69 - - 0.47 0.75 1.17 0.88
19 Terpinine-4-ol 1167 3.90 1.66 2.45 1.77 291 3.91 2.67 3.53 - 15.84
20 Camphor 1169 13.09 7.04 8.86 5.54 8.61 14.38 57.98 56.28 9.58 1.13
21 a-Terpineol 1189 5.61 2.39 5.52 2.65 5.22 0.68 0.99 - 4.65 2.01
22 Piperitone 1251 - 10.74 - - 18.03 - - - 32.00
23 Borneol, acetate 1283 2.23 1.58 - -
24 Carvacrol acetate 1354 3.99 - 1.49
25 E-Anethole 1285 0.63 - 2.06 - -
26 v-Elemene 1337 - - 2.81 31.46
27 Trans-Caryophyllene 1406 0.50 - - - -
28 Germacrene D 1465 - - 0.93
29 B-Eudesmol 1417 0.51 - - -
30 Spathulenol 1576 - - 0.65 - 0.94
31 Caryophyllene oxide 1580 - - 0.49 0.72 - -
32 cis-Pipertiol 1194 - - - - 1.14
33 transe Pipertiol 1224 - - - - - - - 1.96 - -
Total 95.53 97.8 96.23 100 100 96.38 9877 100 98.29  98.94
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Figure 2. Cluster dendrogram based on morphological essential oil percentage of Achillea populations
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