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Table 1- Soil chemical and physical properties

K N P Organic H EC
(ppm) (%) (ppm) matter afml (ds m-2)
el CILE  jori Moyd  pheed cllile (%) S 30 - S S g lan

179 0.54 7.5 0.89 7.1 1.9

Olojl 093 33 (Fijl g od (e -2 Jgun
Table 2- Mean perception and temperature during farm research

May Apr

Mar Feb Jan Dec Nov Oct

1389-90 Jlo _Sw,b o5 Perception(mm) 2010 ©
1390-91 Jl» Sl o);e Perception(mm) 2011 0

0 1.0 80
08 23 108

25.6
274

51.2
52.5

46.2 9.7
495 83

1389-90 Jls o), <> » Temperature (C°) 2010  34.6
1390-91 Jus o)l,> 4, Temperature (C°) 2011 34.3

312 279 228
283 268 205

193
175

18.1
171

201 234
212 22.7
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Table 3- ANOVA table of effect of species and year on growth, morphology and essential oil yield of Achillea spp

z e 3g o o - 2 2 g 5
%"; 23 g 23 4 5 38, 3 8 _£ 35 5 8 5 g 3 &
ANOVA ~2 ¥z Jgf 3; wgs wgs 4= %5 32 8 RgE
Ol 3E 328 158 3s =tg 2Bt * 8 5t Y5 Yy w g
kY E RS - I 3g° BES i 33 Y3 Az F
2 39 & e = = ° T ju 8
w > Yy n [
S5 Rep 42 19M™ 200.1 621.9"™ 41" 340" 177.1" 310.1™ 212.1™ 4219 44.1m
JL Year 341" 167" 582.1" 17149.1" 152" 209.1"" 345.8" 1996.1 735.1"" 1491 67.1"™
a s By 14.1 25 87.5 2598.7 15.0 38.7 38.8 379.3 2195 148.7 78.1
55 Speciies 420" 113" 449.17 12611.3™ 66.2" 300.1 285.8™ 11213 852.1 756.3"" 56.3"
szﬂef:);ar 262" 110" 3521"" 9369.3" 1127 188.8 2312 972.1 562.1 1302 30.8™
bEL 6.1 13 69.7 1966.3 120 16.7 19.0 288.5 182.1 130.9 59.0
[(OIeAY2
. 114 8.0 6.1 121 3.2 34 134 123 85 131 9.4
Sy oy
Cas b G2aNS 203 Ko Jloan] o j3 ()b (gxet FF
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Table 4- The effect of species and year on growth and morphology of Achillea spp
o 3 c kel =
T VS o= @ 2 2 1} - 3\/
. QLEA ggﬁ 385 1%, =5 3% 2855 2855 4 _%
jomlew g3 13T 42T wiz sif $2g pg JESE 3IcE (EC
Ol plag: o 4% =5 385 3% =55 2:5§ x5S 5 £S Y5zs A%z§ 9ag
357 58 SEE RET T g 32 $52= Yge=s % 3
2 42 3 = & 3 c ] 8
w Yy n [ 8
. 2010
A. eriophora 108a 593e 24b 18.1b 40.1e 40d 122¢ 91b 93a
1389-90
A. millefolium 106 b 1014b 7.1a 30.1a 84a 74b 160b 120a 99a
A.biebersteinii. 30.1e 641d 74a 130d 50.2d 56¢ 143d 110a 96 a
A. nobilis 395e 692 cd 7.3a 10d 68b 52¢ 149d 107 a 92a
2011
A. eriophora 1390-91 109a 649d 29b 12.2d 453e 52¢ 128e 93b 94 a
A. millefolium 921c 1211a 69a 37a 85a 90a 173a 118a 9la
A.biebersteinii. 40.3e 702¢ 75a 16.3¢ 62.4c 59¢ 159¢ 119a 92a
A. nobilis 56.1d 730c 75a 9.7d 73.1b 69b 158 ¢ 102a 93a
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Figure 1- The effect of year and species on young shoot dry weight of Achillea spp
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Figure 2- The effect of year and species on essential oil percentage of Achillea spp
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Table 5- Chemical composition and percentage composition of the Achillea spp. essential oil in first year

Compound . . L . . .
S i A. nobilis  A. biebersteinii ~ A. millefolium  A. eriophora
Camphor 34 30.9 30.1 37
Sabinene 25 22.1 21.2 27.3
Camphen 8.1 0.12 2.4 7.3
f-pinene 6 44 4.7 4.6
o —Pinene 5.3 6.0 2.3 3.6
3-octanone 0.7 4.8 3.3 1.2
Spathulenol 0.12 0.77 0.38 0.56
o —Phellandrene 0.88 0.49 0.19 0.47
Borneol 0.27 411 0.29
Carvacrol 14 0.24 2.4 1
(- terpinyl acetate 0.53 5.66 0.43 0.37
p-Cymene 2.0 3 1.6 1.7
3 —Phellandrene 2.3 0.8 2.3 1.2
Cis- B —ocimene 021 e s 0.48
13-epi-manoy! oxide —— - 4.8 2.4
13-epi-manool 13 1.1 1.1 1.2
y-Eudesmol acetate 15 0.8 2.3 15
manoyl oxide 14 19 1.2 1.1
Trans-p-caryophyllene little little 0.44 0.25
Isoborneol 0.6 0.41 0.44 0.57
& —Muurolene 0.7 0.3 little 0.9
Germacrene D 0.21 little 0.19 0.35
3 —Bisabolene 0.34 little
Cubebol 0.59 0.39 0.24 0.31
Tricyclene 0.11 0.73 0.71 0.66
Chamazulene 0.28 0.16 0.74 0.89
(E,E)-Farnesy| acetate 0.21 0.21 1 15
bS5 S Total compounds (%) 95.6 91.7 89.6 99.0

little :low than 0.1%
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Table 6- Chemical composition and percentage composition of the Achillea spp. essential oil in twice year

Compound . . - . . .
S i A. nobilis  A. biebersteinii ~ A. millefolium  A. eriophora
Camphor 35.1 31.6 28 34
Sabinene 23 25 22 27.1
Camphen 7.9 1.2 3.6 7
f-pinene 8.6 51 3 7.1
a —Pinene 5.0 4.2 2 24
3-octanone 0.9 55 4.1 1
Spathulenol 0.18 0.7 0.34 0.48
a —Phellandrene 0.8 0.38 0.12 0.33
Borneol 0.31 0.28 3.19 0.4
Carvacrol 1.9 35 2.9 11
( terpinyl acetate 0.41 4.76 0.46 0.26
p-Cymene 2.9 4.2 11 1
8 —Phellandrene 1.7 0.6 2.1 0.9
Cis- B —ocimene —— - little 0.58
13-epi-manoy! oxide —— - 3.9 1.1
13-epi-manool 19 15 15 3.1
y-Eudesmol acetate 0 R 2.9 2.3
manoyl oxide 1.2 2.6 1.7 2
Trans-p-caryophyllene little little 0.41 0.1
isoborneol 0.94 0.54 0.32 0.46
& -Muurolene 0.86 0.62 little 0.97
Germacrene D 0.27 0.31 0.23 0.41
3 —Bisabolene little little
Cubebol 0.74 0.41 0.23 0.32
tricyclene 0.69 0.83 0.66 0.58
Chamazulene 0.58 0.19 0.73 0.91
(E,E)-Farnesy| acetate 2 2.5 1.2 1.1
bS5 S Total compounds (%) 98.9 97.5 88.7 95

little :low than 0.1%
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