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Table 1. Characteristics of Achillea species and ecological in different locations
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Table 2. Information about the studied habitats

asJlleo d)90 dl.bblim.:ﬁ) LY Joy)n SleMb] =Y Jﬁb

(mm) sblls )L (C) sl slod (pSiloo (N) 2ldlp> o, (E) Wil Jsb (M) Ly dass I gl olidlgn oS! &5 ddhaio Glasuie FUSINLS
VAYIYS VV/AR Y YL 00/a0 £ o/o¥ VEed 343 Lol Sitgion omse o ploss Sl
AY/VE VAR WOEYyYE ¥ vava WYY 358 Lol Siygipms S5 y30 pdlegs 5 o less )
YOV/SY ABIY Y5 Yo vy ¥ A do/ WY oS5 Sy g Sl opsbegs s3
vo+/+) A RN £ 7Y YaUFs oy oS5 S Splegs s4
) o ) ) ) ) coliseo dl.bbliuuﬁ) 2 ul).)Loy uLQLf Sk ul.uow -y Jab
Table 3. Soil characteristics of Achillea plants in different habitats
ol St 1535 s
Cls LB Cls L6 (‘;) Jf SBocal %Sand %Silt %Clay pH EC (ds/m) % O.M % C.0 55 ailace clasia 45 A5
O ~ " O ~ " 0 M.IAMO h_JLA?W
(mg/kg) (markg)
yao/ay YioF L Clay loam vf VIO YND D VYA /00 vIS¥ omse olyplegs s1
vav/ay YAIYY A\ Clay loam Y ¥ Y N-a VY ¥/ VIVE S9re s olylag 5 oyslags s2
ANAAR Vo150 AN Silty clay loam V& ¥4/ Y¥/o v <Y Yiob VYA Sl olydlegs S3
V00/\4 VY A\ Loam Yo £y ¥/ vIv- IS VIVY Ve ylags s4

*d

K <'7'€0~](‘ﬁ (g5 Comp lm]rw(’ 6 ¢€J.-m]<~5j < l( é{{\wqﬁ ééolc(lo


http://dx.doi.org/10.29252/jcb.11.31.28
http://jcb.sanru.ac.ir/article-1-1005-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-08-03 ]

[ DOI: 10.29252/jch.11.31.28 ]

)

wlw glas,l a4 ‘;f»l 2L (A. biebersteinii) (¢4 )50
050l (coutad (@3 5 obdi> 0 4 e Bl Ar B Y-
BV gldg) ela J5 90y Wle b O LY glal; s S5
oUS AL setacea s ol plogs aisS il o (U Y
—onliug] b eodbing) pie e Vo b dBle glis) b el
b oSk csbaylod b eglaslginl csob wodlo UlE il il
ALY oy 4 Sy outd O;JLK Wil s S
Gy S iie b bV b Fe baS (e sle
Pl YUY g sl g aw i g o8 o
s s
(A. tenuifolia) Ll lpleg 465 o poligS (slail;
oSS | e le Ae B Y glisy) 4 sadls (ol
cpS?u: cb‘)l.u.u)‘ cdl) ..\.».‘> cb.by.ukj){ usJJ iy b.)).o.uﬁ bl}’f
3k =158y lires gl (slaasli b it 9 o5 b ool
DL slaby slads 5 <She contad o 31 5
Vo g sl 5 ahg) dw ( oMb 55 bS58 05 ¢ U
(VA) 23l o GYO b

sy gl gl colKiyg, AL Lidsy s )
Sollingy 5 wdg (Lo £ ) i) @by aLS
GBS by delogpus — (e g ds39)9 —j,9LiS
(Y Jgia) sy (woyp £ B Y owgio

b G5 () 2)90 Bble 3 (ulidlgn § Ol I
5 (egke YOVIEY) &lllo Sk glie cpyuin &
OSsr by yd (31,8 5l VO /YY) Sl sled liee
S 5 (e VAYIVE) aillls (5L (lje (2208
oldlen olSiuyl 5 (3,5 5l VVAY) alls (gl
@ a2 LV Joia) Cusl odd ()5S aneg)] i o
o) 3l 0ad L35S alle lod 5 SW,L e
culle SISt Lulyd o L85 i (g e dbgye
039 wold 3blie cpl 3 lplog 455 Jlea o 0 sl
o

P S clasiie 4 bap oMbl 5b
OnreS gyt (W Jgi2) ololeg cilizen (glmolSiiay,
MY G X007 51 JT osle Jud 5l S bS5 e
VIYAZ 3 (So s colam O 6 YIEE5 T ) oo
SB & bgsye cuiyp 4 VIVe BANAGIPH o /037
Al piomen Al oe 53959 ~5p9liS g My —dres)|
s claolKiys, SK (NP.K) e yole 5 il
il Blod 1 0ty —dgen,] S5 a5 Lidg; £55 gl il
SB @ Cans YU Sl g Josle doyd o JI op)S do
P weBgd9)y —ilis SB oy g gble nl
Al e oBlag) o 50 (lolegs olS (6 0dy b5l

Sjgh 90 Sloogad

(P Sbdiges Sujglsdyse Clio obj)l pslate &
Wy Bl Gl (Bolal Oygo 4 diged Vv aigS 2
@Bl 2w cBls 00 olS glisy) e mAS Fo b usb jl o
STEPENETENE NI KAt W AP
039 9 5 Ols S5 Sy oAl S b iy > p3IS
LS g puSejlul s
bl 8330

clod 5 alo > opglaer 5l LS ladiges
g okd Suts oS ole g 05 SiS 30]
059 3 o S o Jl pS Fesd 8 By Gl
35 1y il 033 02 VL oS (o) 51 (605 il g
Lo prigl§ 05 b (YA) 1 b s (g s
S5 bl Ceelos ¥ to 4 Wikt p a8le)ls 3l Lol
).Jlj olej b g wu Lg).ij odel Gy sl bl (F) wis
033l 3,5 (5SS e 3l yd Jlsu p as ¥ gles
H(V2) 28 dlro ) dlaly b (puilsl (15)3)

(8) ol i

slol (duoyd) 033L = X 100
bl (203) 0351 (8) 4y IS asl o (K25

Sl Jal g 455

5 SAS (Ver: 9.4) l58le 5 5l eolatwl b Waosly als’
i8S 8 o g 35 3,90 (las SelS b B
L ooly (One-Way ANOVA) 43 )b S uibylg 400
0993 bl odld 1 Sile dunlie 5 i plosl 1S5 aw
40,5 plodl (p=0.01) sy v Jlis) mdaw 43 LSD
he) & Sl bily) pasits g o (Siees
b sladss s o SPSS (Ver: 23) Lli8le s b ygwpm
MRl boo)ly gy 4 (oddlil ol @ye I oolazl
Ndley b baged ) b plosl Minitab (Ver: 16)
A5 plosl Excel (Ver: 2010)

S ldpg Ologas g baisS olwlus
Mz 4 barpe (ppy 3)90 ladiss &5 3l (LS @l
olydless (A wilhelmsii C. Koch) -l jslegs calises 38
Olplesy (A biebersteinii Afan.) (ggyac 30 L 5);
Sl olles 5 (A setacea Waldst. & Kit.) 50
Olasuio Sl I .l . (A tenuifolia Lam.)
alor a3l (ol s b 455 (nl (So5ls8)90
alw glas)l b caol alS (A, wilhelmsii) lyologs 4355
WSyt S S Gl edde gy le YO B Y-
OIY B Y i)l 5 0/0 b AN oy & autod oSS
S5 g duw 255 Wb 0BT Llail; g5 ¢yze 5l
5 35 ohilog 5 yiaike DIV B Y Jsb o sl


http://dx.doi.org/10.29252/jcb.11.31.28
http://jcb.sanru.ac.ir/article-1-1005-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-08-03 ]

[ DOI: 10.29252/jch.11.31.28 ]

Y

4 bope Syolag cpyiiy a5 09 WA L Y/VE )
(Y-/35) S2 &8 4 bgsye cpyieS 5 (ZWANIY) S4 468
w2 9 (WWIY) sk cnyide sl ST 48 il oo
Jobo e (a8 (61> S4 g8 5 yia gl (+/VD) S
Sp 02 (peS S3 &g 5 yeile (YVWY) Sy
P Ggryd pdl 5 ol i 500 1) e Ble (<))
013 (VYY) ST 6565 )3 ol slaws oy g (/5)) S4 4365
83 wisS 4 byye o35 ey ity zpen a3
S4 4ss @ baye o) Olise (nyieS g sl (PIVF)
VIV GYIE 5l &g 5 059 deld bl oyt Blu (Y/VY)
5 (VIAY) S3 &5 3 5 (jy Oliwe Cuyidin o5 392 p)S
e Oeen g p)S (V/Fr) S2 &5 53 (pyieS
(VVZ) 5 (OIFY) polie b s & jb St (g ol

bl oo 65 93l 4 boaye p)5

Olpleg glaaisS Sl (B p (Blidps g puilsl 20> (oud) Cluogad (ow)y

S99 590 Ol guas
o g B Sfdediee Sluogad )y
Oluogad sy 69y 5y xe S olS aigS &S oy oL
oSk awglio (F Jgi) (p0.01) cusls adllas 5)0
Colae i o ddllas Dy50 law &S o i Claw
YAXA B VY. 5l wo gyl flie (0 Joi) dg
455 & by el (e il o e ol
Gl 593 e g (VYY) 'S4 &5 & bigyye o] Hlade
ST 468 » VYF U ¥ S2 &S o jio il VN0 I Lol
ol l5ee oy &S 290 FIVF U /AT 5l 0,S0be alold
Bl gl a8 clagS s g e il (+/AF) S4 48
o o e Jdo o col S4 68 st b
adllae 3y90 (ladigS (5 5y olawi g e Sl (VEHR)

1-A setacea Waldst. & Kit. (50 ol )oles)

2- A tenuifolia Lam. (Sl )lsles: )

3- A wilhelmsii () slos)

4- A biebersteinii Afan. (sgyacyio 53,5 lylegs)


http://dx.doi.org/10.29252/jcb.11.31.28
http://jcb.sanru.ac.ir/article-1-1005-en.html

Table 4. Variance analysis of traits in the studied Achillea species
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Table 5. Mean comparison of traits in the studied Achillea species by LSD method
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Figure 1. Essential oil percentage in Achillea species

Taw ) e g Cute dbaly (+1AAY) ()95 o)
0)Ske alold b JI pyS ) g3y doyy Yl
doyd O Jlin] maw )3 (gl dme g Cuto dlal, (+/AAY)
9 Cute abasly (+/AAY) 3ey b Jl odle laie o )l
Colia o )b dgg doyd Vil maw 0 (gl ixe
g Cute daly (+[AN) SBapal L SE S
Loy e ) demg dopd Vi maw 3 (gl ixe
» G 3 St dady (1Y) IS gy 5 o
Sand g Sl e D)l derg doyd O Jleis] o
doyd O sl mdaw jd (g3 gxe g e dhaily (—+/200)
) (/AYA) 51 5 (g 9 o G wimen )3 3929
O )b 0gg doy 0 Jleis! maw > (o)l xe g Cuo
Sy Jib 5 (BA) oSk alob b s ko
lop O Jlis] maw 13 (gl dxe 5 Cute dlaly (+/20Y)
2 b Sisen ol 15855 o0 (A Joi2) 2)b 3924
sldia jials a0 g awyyp 990 Olae ials
A 3y90 Slaal a4 plied 4 (adSy e g g ()

235 o )y ool 3)50 (Mol sladolyy s

o (s Ssod

On & b lE Sgediee Clie u (Siares
O DY de3g (gl sz dlayly dalllae Dy Clan Sy
G e g Cute dlayly (+/AAD) Sy Job b 0,k aliold
Job b (oo 58 dBlu slaws 0> dg3g doy & Jlein] s p
3 oS alas ((+/AQF) Sy olaw (Moo ) ey 4l
5 Cute daly (+/220) Lwilwl o3l 9 (+/22%) &y
Bl Job o b dopn Y Jlis] paw (0 (o) ne
(+133%) wg ;> (IS Slaws (+/AAF) Sy sl b o)
aw ) )b gxe g Cute dlayly (+/AAY) Luilul 033l 4
NS Sl b Sy sl e 0y g9 oy V Jless]
5 Cuto dlayly (+/2AY) Luilwl o3jl g (+/AY) @
O (e )13 3929 o3 ) bl a3 (5> ixe
g o alasly (+/2Y) Luilol 035l b aigs 1> (3] IS slass
(A Jgi2) 33 3529 203V Jloinl s 53 (553 sixe

olts SB clic g Sijlssyge Clio G (Niuen
Gbme daly adlle dyg0 Clas 51 Sy e a8 2b
5 (Vo) Josko aio b JI 008" ljee o 2505 592


http://dx.doi.org/10.29252/jcb.11.31.28
http://jcb.sanru.ac.ir/article-1-1005-en.html

[ Downloaded from jch.sanru.ac.ir on 2025-08-03 ]

[ DOI: 10.29252/jcb.11.31.28 |

Oy Uhg) 4 Olpleg: adlllas 3)90 slaaigS 53 (bl 03l 5 Sulsh 90 Clio (o (Siser —A Jou>

Table 8. Pearson correlation between morphological traits and essential oil percentage in the studied Achillea species
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Table 9. Pearson correlation between morphological traits and soil characteristics in the studied Achillea species
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Abstract

Achillea is an important medicinal plant with many properties and applications which has
been distributed in different geographical regions of Iran. In this study, the characteristics of
growth, essential oil percentage and ecological factors of four different Yarrow species
including (A. setacea), (A. biebersteinii), (A. tenuifolia) and (A. wilhelmsii) were evaluated in
order to better understanding the characteristics of different Yarrow species. Plant sampling was
done at flowering time and 13 morphological traits of the species with ecological characteristics
were evaluated. The essential oil was extracted from dried plants by using Klevenger's
apparatus for four hours. Analysis of variance showed that there was variation among studied
species in terms of traits studied. The species of A. setacea was superior and difference in terms
of height, main stem circumference, leaf length, leaf width; the species of A. wilhelmsii was
superior in terms of stem number, inflorescent number, leaf number. According to the cluster
analysis the species were divided into two distinct groups. Correlation between traits showed
that there was a significant correlation between some morphological traits and morphological
traits with soil. Essential oil yields varied from 0.52 to 0.82%. Based on these results, the
species of (A. setacea) and (A. wilhelmsii) were better in terms of growth and vyield
characteristics; also (A. wilhelmsii) was better in essential oils yield. Introduced plants of this
research can be used in pharmaceutical, food and perfume industries and introduced for
breeding programs.

Keywords: Essential oil percentage, Yarrow, Morphological traits, Ecological diversity


mailto:r.najafzadeh@urmia.ac.ir
http://dx.doi.org/10.29252/jcb.11.31.28
http://jcb.sanru.ac.ir/article-1-1005-en.html
http://www.tcpdf.org

