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Table 1. Geographic distribution and continental information of collected Achillea wilhelmsii C. Koch genotypes
in Hormozgan province (1393)

andlas 55 40 3l 51 sl c]a..d)‘\cl.éj)l slir o bl e Jsb adlaie solastl cadle
Comar A 53 () Ly (J) () Sl R population
Number of subjects sea level latitude Longitude  District Collector symbol
Lei)sll > o
10 1600 27°57" 56°15' (sl sn o
HajiAbad Sarbarze
SOk, Sl
10 80 27°7" 53°27' (220t Bw _
Parsian Banjerashk
. /L:..v .
10 730 26°45' 57°54' (64 51 Se s
Bashagard Sarzard

Ll Sos sk 4l bole @ Sl cptoen 3 S
b Laesls sbal L2alS 5 olgy ol ye cotlid 5 Slio oy
JPCA) Lol glaadlse 4 wps Sy, Sl eslizad
G blarex Glues S o5kl 4 s S eslizal
ool JBlas L (Ward, 1963) Ward %5, 4 xS
Aol lae Olge a4 et il ol m e sle
Loobee Gl o ol osles cle @ .28 8 plal
e 3 3okl Laesls s el (6 S5l A1y
Gl s L a8 IS Lo Gdues S Gl 2
STATGRAPHICS. (bl ¢ 5l sslizal L (oLl
A rl;;.l\ Excel 2010 , XVI

o g

ald Dlie op fie 5 (p eS g5 e Vs
L et e mlie Sla e Sle 5 Slis (:Sls
313 Ol g 65 Sl :Sle ol das e 0L
wdsb a5 S, o S dsb clio gl &S
0o Slo a5 70 Jlazml mhas 2 S p e
S LS 85 o ot pme Dl I Jle ckw
Slio lp 0328 55 2y (geda0li &S 5l
wals il e 4S5 sl 55 5o andllee 5530
L ocdls cpl 50 adlas 5y50 Slio o 28 Ol uxs
SLall sl ¢y 3590 Dlio o 53 LS o AL
Wil b Cdo s (VAIYY) 655 oy o iy el

1- Principal component analysis

Yo

LgLArU 0 Olysbe g o8 o, a il s <=L>.L§l OB e 8
a3l gl Bl 51 as s Sl 5 ol ol -
Slasiine . Las S olbssl bz SOuK L Ly
sl L) st 3 s sy Gble olilas
sl

L Olsley oS glaa S5 oslmr 5 olubs
Rechinger, ) K3l 5l 556 s e Do s Sl eslind
W &gl «(Ghahreman, 1997) ol ! ;45 5 (1986
Sliisd S paols Jstes by alS ol
sl 5550 OB 50 8 Olisl aub Gl;» 9 Sioslis
2 Bl Glidd e 4 e 5 5SS b
Slio JEl 1 e s S Jame OB e e oKl
L ol g ol Sleo ot bl 2 )z 2050
Jadr) Ad (5,8 o3Il (o5 sy A5 Cdo \Y
Vol s S SRS 5 Jsb S el sl (Y
o3lital 35 0 Slalous 3 Ll Sl (g So3ll 1SS
Vooh Ol S e b Seslil plas L2880 18
A (-t;,;,l @JJ? Loy

G e odd (g Seslll Sliv pslie e
il ol iz sl S 15 bl
Sl Ol ramen 5 (SS5 5 5 sS g5
e bl sl liml Gles p Slis ases
5579 s &), (Burton and Devane, 1953) wos
candllas 350 Glaynie o ot gaaly s pde
dle Slio g Dpeim ol (Shees 2


http://dx.doi.org/10.29252/pgr.2.2.73
https://dorl.net/dor/20.1001.1.23831367.1394.2.2.5.9
https://pgr.lu.ac.ir/article-1-49-fa.html

O, 9 s 2L --'bu“J"b|J"L°.9€g;:""'J°"jMﬁjtﬁa‘)ﬁ

ol a:ﬂ)lsyéjfsa)".u .\;—\j}djl.,a;:;-\ VJW 4Ql)>Lﬁﬁ L_;Laujs DL IS 6ﬂ§a)‘.b\ vgijjj}ﬁ)}‘ olhws =Y dj.)o-

Table 2. Measured morphological variables in Achillea wilhelmsii C. Koch genotypes, used abbreviations and
units of measurement

a1 ol e Cio Jslas Cio s,

Measure Symbol Equivalent Attribute Row
(mm) s e ShL Shoot length Sy gl 1
(mm) ;e Joo SL Stem length Gl Jgb 2
(mm) e Joo RL Root length uy dab 3
(mm) e Joo ID Inflorescence diagonal o3l K ks 4
(mm) e Le CoD Corolla diagonal JS el ks 5
_ NL Number of leaf S sl 6
_ NB Number of branches Gl oblelil slass 7
- NFI Number of flower per Inflorescence ol JS s IS slaws 8
(mm) ;e Lo sSD Stem diagonal Wl s 9
(mm) ;e Lo RD Root diagonal Al b 10
(mm) e le LL Leaf length S dsb 11
(mm) e Js LW Leaf width Sy es 12
_ LW Length/Width Sy e db o 13
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Table 3. Mean square of source of variation in analysis of variance. Coefficient of variation, range and variables
means in three Achillea wilhelmsii C. Koch populations

[ DOR: 20.1001.1.23831367.1394.2.2.5.9]

Lnls i ) Qbuf wiat:.d
ool Range CG; fwﬂt Mean Squares ol
. . oefficients i .
Average SSla- Jrises of variation (1P oo Attribute
Maximum Minimum Eror Population

436.56 600 341.2 7.08 25841.41 202153.4736"* ShL
277.94 401.1 198.7 11.40 23594.90 52838.26™ SL
104.70 170.6 70 13.55 5435.44 24021.91425™ RL
50.27 71.01 35.06 7.44 377.75 3792.200107* ID
3.76 6.9 15 9.69 3.58 87.69726™ CoD
157.10 259 15 9.12 5552.10 65672.6 NL
2.17 4 1.0 28.22 10.10 12.06666™ NB
67.50 85 49 5.82 417.10 0.17716667** NFI
0.19 0.33 0.1 0.93 0.011 0.089™* SD
7.33 14.2 3.2 4.66 3.16 591.310406 RD
23.53 354 17.3 5.53 45.77 1373.896087" LL
4.01 6.8 2.2 9.29 3.75 71.8186867" LW
6.14 7.89 5.05 6.53 4.34 19.3961267" L/W

[ DOI: 10.29252/pgr.2.2.73 ]
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*and *: Significant at 5% and 1% probability levels, respectively. The degrees of freedom for population and error are 2 and
27, respectively.
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a: Refer to table 2
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Table 4. Estimation of variance components, Coefficient of variation and heredity of studied variables in
Achillea wilhelmsii C. Koch populations

Sy o5 §55 2 ol sl 25l
(Ao y3) o yos Coefficient of variation Estimation of variance components dlin
Heredity o 52 55 o 5 55 Attribute
Phenotypic Genetical Phenotypic Genetical
99 0.51 0.51 50538.37 50076.78 ShL
98 0.58 0.58 26419.13 25917.20 SL
98 0.74 0.73 6005.48 5897.98 RL
99 0.61 0.61 948.05 941.07 ID
100 1.24 1.24 21.92 21.85 CoD
99 0.82 0.81 16418.15 16310.00 NL
95 0.80 0.78 3.02 2.85 NB
99 0.42 0.42 824.60 815.02 NFI
99 1.12 111 0.04 0.04 SD
100 1.66 1.66 147.83 147.77 RD
100 0.79 0.79 343.47 342.50 LL
100 1.06 1.05 17.95 17.87 LW
98 0.36 0.36 4.85 477 L/W

:‘,..'ZAA;_-DATJJJ;_-A.!Z&I

2 Refer to table 2
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Table 5. Pearson correlation coefficient between measured variables in studied Achillea wilhelmsii C. Koch
populations

aQU..;
Attribute

LW LL RD SD NFI NB NL CoD 1D RL SL ShL

1 0.74™ SL

1 0.85™ 0.86™ RL

1 0.89™  0.89" 0.85™ 1D

1 0.94™ 087"  0.89" 0.89™ CoD

1 0.94™ 091" 0.85™  0.85" 0.87" NL

1 -0.71" -0.77" -0.71™ -0.58" -0.71" -0.61" NB

1 -0.21 0.22 0.35 0.37" 0.36 0.33 0.18 NFI

1 0.02 -0.65" 0.91" 0.89" 086" 079" 0.81*" 0.89™ SD

1 0.95* 021 -0.72"" 095" 097" 094" 0.89"  0.88™ 0.93" RD

1 0.96™ 0.96" 005 -0.67"" 092" 091 087" 083" 0.82" 091" LL

1 0.98" 092" 094" -0.08 -0.58" 0.86 0.83" 079" 077" 0.74" 0.88™ LW
-0.78"™ -0.65" -0.53" -0.63" 052" 017 -048" -038" -0.32 -0.39" -0.30 -0.54" LIW

Mﬁ&j@cbdﬁ)b@”%jé\-ﬁm}*
“and ™ Significant at 5% and 1% probability levels, respectively.
ZeREE OANUIEC RV

a: Refer to table 2
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Table 6. Result of principal component analysis for
13 quantitative variables of Achillea wilhelmsii C.
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P b e
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oS bl
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Figure 1. Dendrogram of cluster analysis by Ward method base on evaluated variables
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Figure 2. Dispersion of studied Achillea wilhelmsii C. Koch populations base on bi-plate analysis by using two
main factors of morphological variables
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Abstract

Yarrow plant or plain short type yarrow, known as Achillea wilhelmsii C. kock, belongs to Asteraceae
family. The present study was conducted in order to evaluate three different yarrow populations for
determination of their genetic relationship, using morphological traits in the form of nested design as
completely randomized with ten replications. General heritability of all traits ranged from 98 to 100,
indicating a high heritability for these traits. The highest coefficient of genetic variation belonged to
root diameter (1.66), indicating the existence of hifh diversity among genotypes. The lowest
coefficient of genetic variation belonged to leaf length to width ratio (0.36), suggesting a low level of
variation for this character. Based on PCA analysis, the first two components justified almost 90
percent of total variations. The three populations were nearly separated according to biplot analysis.
Also, cluster analysis confirmed the biplot results and the populations were identified as three
separated clusters which reflect the apparent difference among yarrow populations. The results of this
study showed a wide genetic diversity for evaluated populations with regarding measured traits in
Hormozgan province. Aforementioned findings indicated a dormant potentials of native yarrow
populaton in south Iran and high value of these resources and obviously more attention need to be paid
to identify, maintenance, assessing and apply them in breeding programs.
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