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Figure 1- Iranian native anemones in their natural habitats.
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Table 1- The characteristics of the collecting regions of the anemone samples.

Ciss, wene b ol K Spish SR e SR b () gl
Number POE zrlﬁtelon Symbol Species N;:lnl;isof Ge;)agtri?é);elcal GTSI%;?EI Igsal Altitude (m)
1 Ilam 1 A A. coronaria 10 32053'55.556"  47°33'56.014" 807
2 Ilam 2 B A. coronaria 10 32044'51.483"  47°42'50.553" 452
3 Ilam 3 C A. coronaria 10 32°01'01.510"  47°22'03.935" 992
4 Ilam 4 D A. coronaria 10 32°57'11.703"  47°21'11.159" 1162
5 llam 5 E A. coronaria 10 33°05'30.043"  47°19'06.341" 1442
6 Ilam 6 F A. coronaria 10 33°34'31.994"  46°51'07.863" 901
7 Ilam 7 G A. coronaria 10 33°39'14.205" 46°3729.011" 1122
8 Ilam 8 H A. coronaria 10 33°45'00.604" 46°38'19.081" 965
9 Kermanshah 1 I A. coronaria 10 34°17'39.710"  46°15'19.673" 1681
10 Lorestan 1 J A. coronaria 6 32028'48.040"  48°05'40.150" 1165
11 Illam 9 K A. coronaria 10 33°47'49.753"  46°16'15.778" 1453
12 Kermanshah 2 L A. coronaria 10 34°04'07.200"  46°14'49.500" 1471
13 Khozestan 1 M A. coronaria 10 32°39'31.694"  48°34'13.467" 654
14 Khozestan 2 N A. coronaria 10 32°48'01.643"  48°28'02.916" 507
15 Ilam 10 (0] A. coronaria 10 32058'18.349"  47°25'49.361" 862
16 llam 11 P A. coronaria 10 33°43'18.364" 46°12'36.121" 1003
17 llam 12 Q A. coronaria 10 33°40'04.030" 46°23'45.132" 1080
18 Kermanshah 3 R A. coronaria 10 34°18'48.724" 46°11'57.401" 1609
19 Kermanshah 4 S A. coronaria 10 34°28'40.824" 45°59'56.061" 1001
20 Kurdestan T A. coronaria 10 35°17'47.314"  46°22'32.832" 1141
21 Kermanshah 5 U A. coronaria 10 34°46'08.204" 46°35'45.364" 1438
22 Lorestan 2 \% A. coronaria 10 33°29'19.152"  48°25'15.564" 1479
23 Lorestan 3 w A. coronaria 10 33°29'07.444"  48°22'00.801" 1275
24 Hamedan X A. coronaria 10 34°08'20.553"  48°13'09.731" 1750
25 Khorasan Y 4. biflora 10 36°29'04.354"  58°58'18.183" 1673

Razavi
26 Lorestan 4 Z A. biflora 4 33038'35.970" 48°30'44.603" 1764
S g
o 55 (sbae ol

J; 4%:..9 sld=s 4 Jaj.)jd (/VQ/W) Jﬁfbﬁg M)) J.JL;:J 4<Y dﬁv\}) W}J 6{.&0)[}5])‘ Japt?- @t& wL&‘f

SSUS Ao 55 UNYIY) o e Jsb 5 (Y0/07) &L S 5 Comlas (/YY) 0 3L IS sldsd pioman 55

S ol oo 55 SSUSS 4 Wsg anS 4w s Cilis slacumaz 53 54 50 Slad sad dan sl LA 1y VL

AL

iz et g T


http://dx.doi.org/10.52547/flowerjournal.5.2.81
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.1.4
http://flowerjournal.ir/article-1-183-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-01 ]

[ DOR: 20.1001.1.26765993.1399.5.2.1.4 ]

[ DOI: 10.52547/flowerjournal .5.2.81 ]

A —AY (V)0 (1F44) x5 olalS 5 IS

SIS sl Blodyl o zls gy (L0/AV) Sl SSUS Sl S S sl bl s s oSl s
5 e b Jole 51 (Ko SIS sl s TETA 30 5 oS S80S Olsee a3 Gla (Shs i ) S Olsen
S das e OLLS SIS slaws s 58U S 03 el .(Van Huylenbroeck, 2018) el 5 5 0515 puns 55 55510
G 3,8 53 s 2050 Ol 03 25250 15 215 5l (s 0 28 Ll S0 g 55 S35 slael 2 sl p
Lo a5 K 55 (ool glaasl sl p 3550 Olgieas 5 s plalid bilumexr w03 G n <b b L OlalS
L JS crl Ol e U /YY 5 VAT (5 5 a) Ogel oddsl IS 5 amid sltas sla Sis 3 W SSUS & ar s
S B eSS pme s 53 gl Jad Sl ) 0T 038 st b S sbe oS sl SIS IS Ol e
5 o3kl SS r e | g 0T SB5S anels 5 3L 5 4z slaas xdls SIS IS (sl a8 el S3appsY
S sl Ol mls (Laura & Allavena, 2007) cul < glae OIS b 5 slas js oS gl O geil 53 ol S S ues
2S5 5 o Some Bl 5 iy syl sl (Y sdon) s VE/TY tagn ol 3 Osall olS L)l SSUSS s
a3, e a8 IS Gl IS A sl padse Ul Comal it S IS Gl olie slaasl
do 3 (i 48 3ls QL (Khaleghi ef al., 2018) AN &8 s SUislsbyam S80S )yl El O
358 15555 5 2V G SUSS 5 elS 3N L s e slaasls 53 b v glaphil Sy a0 SSLS
Sl 4 lis

(O PO A Cmar 48 5> DA ol . | oel ¥ Jsr 55 LSD Fisher by, 0 b Shs i 5:0ke s sl ol
o2 b oS ol (SIS Cmles 5 (B e b ol (JS 8 5 s sl bl b Bl 5 ol S el L)
oz 5l Comar pl il bmar Ol 3 ) polie oty o sl 5 S e Il Ell a8 -l
(& DD Cmar tls (il sl JS (7 03) € om0l 3l IS 505 0y 508 5 550 lamar
Jsb 5 e 5L S sl oot (VD F Cma (8l o0 13 1y Wngmas Ols 3 Ol o i 2 o (S3lo sl
Obe 53 (S azes 05) IS 4 slaws o S Sl F Camar K05 (5 5.5 odss A, coronaria S 53 Sl
semn e dob i (0oLl )T Comar ol 1) Sole Jsb o 20 (VoD G Comer 35 buner
dsb O sl S5 55 A coronaria ) (\ Ol DT Comex .l 15 | &L xS Cols 5 (o0 Jab p kS
Ll 1y Ol S S8 Cmlis 5 S8 Jsb (S

Oles 53 15 Ol 208 5 (i Sl Jsb 5 Bl b sla Siis 50 i 5 4 (T el S L Comarr ol ol
o3l JS ) el JS sl il Jab el 3 obS 6Lyl sla S 53 () 0l ) M Cmar 2l Wagmar
N Comex 5 8 a5 0ddil [8 sl (p 2eS s acamer Ol 55 1) Olsee op 28 IS a8 5 IS anei slias
53 (0Ll SH U Comem . ls ) A coronaria )y oo 5 3l4nS 0 268 (Oliws $) T Comerr Al ois (V Oliss ) )
55 (Y 0k DV Come . cils | Ol o 2eS Al coronaria ), Ssbe i 5 S 5 osliss S 08 sliws sla S
oo Gl Sy 0 (Olhes) X Comexr (Cdls 1) launer Ol 53 Olpe op S o3l 8 sl 5 oy dhe Ik

s Ll (s Ol ) Y Came s (s Sl 1 Ol 0 j5eS AL coronaria gl Ssle Jsb 5 SIS
AO

iz et g T


http://dx.doi.org/10.52547/flowerjournal.5.2.81
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.1.4
http://flowerjournal.ir/article-1-183-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-01 ]

[ DOR: 20.1001.1.26765993.1399.5.2.1.4 ]

[ DOI: 10.52547/flowerjournal .5.2.81 ]

A —AY (V)0 (1F44) x5 olalS 5 IS

Jsb 6l (¢ e D Z Camas oy |y Ol 5 o rS A. biflora djfdlﬂgfﬁlf;l,w}g}u 4uéj9cdjja4u§:b

(T Jga) clls 1) boasas Olo 55 slis S A. biflora ‘u')fj.\ R .\\.,Ldjgfﬁlf sl ;Sﬁ Sl ‘uf;l,a

Osel et 53 b3l 3550 S SR e s sboslel =Y g

Table 2- Descriptive statistics of evaluated traits for anemone populations.
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Plant height PH 41 528 185.59 26.35 14.20
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e SH 43 498 159.21 23.17 14.55
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L L
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Stem diameter
ol 3L Jf sl
Number of opened OF 1 7 1.2480 0.38 30.23
flowers
ﬁ PESTINNEY)
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buds
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Petal length
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Table 3- Pairwise mean comparison of morphological traits based on LSD Fisher method.

oS sl | Sl gl Sl s S sl Sk S s o o
g dad K o K s S s o S UL S e
. Croosken) Croosken) o) o3l i S GOV N Gragse) S A Shixi
- Number of Number of Number of () ()
Population Plant Stem Stem Number of u Flower Flower involucral u Petal length  Petal width
height height diameter opened flower buds length diameter petals
leaves (mm) (mm)
(mm) (mm) (mm) flowers (mm) (mm)
Ilam 1 (A) 312.42 285.6% 3.01% 1€ 28 26.8% 55.12 3b 6.2% 33.12 25.6%
Ilam 2 (B) 180.74f 181.4%¢ 2.17%¢ 1¢ 0.4¢¢ 22¢¢ 40.3b4 3b 5.6%4 28.6° 16.1¢d
Ilam 3 (C) 1252 104.9b-¢ 2.220 1€ 0.2¢f 19.84¢ 31.4f% 3b 5.9%¢ 24.1h 154
Ilam 4 (D) 179.64f 154.7%¢ 2.65%¢ 1.1be 0.5¢ 24 .5%¢ 39b-f 3b 5.6%d 28.8b 18¢
Ilam 5 (E) 204.8%4 176.9%4 2.48bd 1¢ 0.7 27.6* 32.94¢ 3b 5.5bd 28.6° 20.6°
Ilam 6 (F) 265.3% 249.1¢¢ 1.83¢¢ 2b of 16.1&1 38.2b¢ 3P 5.6%d 22.7f 13.2¢¢
Ilam 7 (G) 188.54f 166.9b-¢ 2.39b-¢ 1.1b¢ of 21.3¢¢ 31.4f 3b 5.6%4 27.2b4 16.3¢
Ilam 8 (H) 246b° 224.3b 2.39b 1.7be of 21.5¢¢ 39.4b-c 3P 5.9%¢ 22.5¢d 15.24
Kermanshah 1 (I) 196.5¢¢ 176.4¢¢ 1.82¢¢ 1.1be of 19.84¢ 31.6% 3P 5.7%¢ 22.9¢ 15.14
Lorestan 1 (J) 93.54 79.3b¢ 2.133be 1.3b¢ 0cf 13.51 33.33¢8 3b 5.67+4 19.671 12.67¢h
Ilam 9 (K) 281.5% 259.1b 2.08%¢ 1.3be of 21.9¢¢ 36.9¢¢ 3P 5.8%¢ 27.6% 13.4¢¢
Kermanshah 2 (L) 240.5% 218.7* 3.542 1.1% 0.6¢ 21.5¢f 36.1¢¢ 3b 5.8%¢ 21.5M0 14.7¢F
Khozestan 1 (M) 86.6! 67.3¢ 1.44¢ 1¢ of 19.34¢ 31.1¢8 3b 5.8%¢ 24¢h 13.3¢¢
Khozestan 2 (N) 173.7¢0 147.1¢¢ 1.97¢¢ 1€ of 26.6% 41.2% 3b 6 28.7° 18.5%¢
Ilam 10 (O) 127.8¢1 113.2¢ 1.59¢ 1.1% of 14.6M 38.80f 3b 5.8%¢ 23.94i 14d-¢
Ilam 11 (P) 17748 158.7¢¢ 1.95¢¢ 1.3be 1° 18.3¢h 44.6° 3b 5.9%¢ 26.30f 15.1%
Ilam 12 (Q) 152.7¢ 132.1¢¢ 1.75¢%¢ 1€ 0.24¢ 20.6%f 41.5% 3b 5.5b 26.45¢ 16.2¢
Kermanshah 3 (R) 126.7¢! 1069% 1.57d 1¢ 0.1¢f 20.7¢F 36.2¢¢ 3b 5.7%¢ 21.6M 12.2¢
Kermanshah 4 (S) 119.6" 100.5% 1.73¢¢ 1€ 0.1¢f 19.1¢¢ 31.8%¢ 3b 5.6%d 21.4h 12.8%"
Kurdestan (T) 158.8% 141.9¢¢ 1.73¢¢ 1€ of 16.9% 35.2¢¢ 3b 5.7%¢ 21.6M 11.88h
Kermanshah 5 (U) 188.64f 168.9% 1.69% 1¢ of 19.74¢ 31.7% 3b 5.4b-d 24 4¢h 13.3¢¢
Lorestan 2 (V) 184.74f 164.6% 1.66% 1€ 0.1¢f 20.14f 38.1b¢ 3b 5.7%¢ 22.4hi 12.4Fh
Lorestan 3 (W) 179.14f 1574 1.644¢ 1¢ 0.1¢f 22.1¢¢ 31.4f% 3b 5.7%¢ 23¢ 12.1¢2
Hamedan (X) 193.3Fk 116.3¢¢ 1.71¢¢ 1€ 0.1¢f 23b-d 38.7b¢ 3b 5.6%d 26.1b¢ 11.6%"
éh)orasan VL 31040 134¢¢ 1.57% 3.9¢ of 13.7 39.67 30 50 17.11 10.6"
Lorestan 4 (Z) 89il 67.5¢¢ 1.5¢¢ 1.75b¢ 0.25¢f 21.5¢f 41 3b 5d 21.75¢i 13.5¢h

Al (g ls pxe Sl LSD Q)AJ'TM)JO JL“»ICLJ:MA.,LL»J}J} Sl S L Sle Ot o 5o

Means in each column, followed by similar letters are not significantly different at the 5% probability level using LSD (P<0.05) test.

AA

=) gt g S5


http://dx.doi.org/10.52547/flowerjournal.5.2.81
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.1.4
http://flowerjournal.ir/article-1-183-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-01 ]

[ DOR: 20.1001.1.26765993.1399.5.2.1.4 ]

[ DOI: 10.52547/flowerjournal.5.2.81]

QA =AY (V)0 (\Y494) o5 olalS 5 S

LAl =YV JJ.\?

Table 3- Continued.

[GIE Y

o =Sy dsb =S 2 oS ol Sppsdsb Shw b Sl db Sl b
) S5 K JUSNT Cin ) ln b
Car Goo e o) (g o) Cinen) A oo ook Gk

. (g Aok Number of = Number of Filament length
Population : ) leaves Leaflet length Leaflet width Leaflet area Petiole length Stamens (mm) Anther length Gynoecium Gynoecium
Petal azrea (mm) (mm) (mm?) (mm) (mm) length (mm) diameter (mm)
(mm?)

Ilam 1 (A) 856° 112 35.92 4542 16852 170.32 140.92 6.51° 2.01° 7.67¢¢ 5.645
Ilam 2 (B) 466.14 67 18.4¢¢ 24.4¢4 459,140 62.8¢1 132.5% 6.42° 1.64° 7.37¢f 5.59H
Ilam 3 (C) 364.5¢ 7.8 12.5M 18th 241.9%" 35.9i 110.1¢* 6.94° 1.64° 7.68¢¢ 6.15%¢
Ilam 4 (D) 525.1° 9.6% 16.2f1 21.3¢f 358.6°% 4687 118.1% 7.51° 1.67° 9.932 7.57*
Ilam 5 (E) 593.7° 8.4vd 16.1th 19.5% 327¢m 82.7¢¢ 131.6® 7.9 1.83% 10.66* 7.28%
Ilam 6 (F) 301.8¢ 6.1¢ 15.3th 15.8¢1 258" 116.3% 74.47k 5.79° 3.21° 7.92¢4 5.92¢h
Ilam 7 (G) 449 4¢¢ 5.4¢ 12.6M 12.31 155.4mn 65.341 100.74¢ 5.79° 1.66° 10.87* 6.92+4
Ilam 8 (H) 345.2¢ 5.74 188 20° 3711 74,744 129.4%® 7.94> 1.87° 10.47* 7.35%
Kermanshah 1 (I) 345.4¢% 3.8 9.8 8.8 87.9" 34.7i 118.8% 14.18* 1.69° 10.74* 7.01%¢
Lorestan 1 (J) 2493 7.67%h 14.3¢ 13.67M 200.2' 38.171 120.2¢ 5.77° 1.6° 6.45%1 4,97
Tlam 9 (K) 376.3% 7.5%f 20.5% 21.1¢f 444,944 99.6% 73.1% 7.21° 1.57° 8.17% 6.31¢f
Kermanshah 2 (L) 320.5¢ 7.3b¢ 23bd 20.2¢f 4639 66.391 104.3¢f 5.14° 1.25° 6.89¢h 5.49%
Khozestan 1 (M) 319.7¢ 4,40 19¢f 26.1¢ 508.64¢ 56.54 88t 6.71° 1.41° 6.46%1 5.01%
Khozestan 2 (N) 543.4 5.3¢ 23.3b4d 31.6° 724.1% 57.24 88.7% 6.17° 1.8° 6.21% 4,741
Ilam 10 (O) 339.6% 6.1¢ 15.1¢0 17.7% 272.9hn 53.8t 77.50% 6.88° 1.59% 7.47¢f 5.88¢h
Ilam 11 (P) 408.24¢ 8.6%¢ 20.44% 27.1¢ 582¢d 104.9%¢ 87.3¢ 6.74° 2.21%® 8.05%¢ 6.6>¢
Ilam 12 (Q) 438.6¢ 6.7¢ 17.7¢2 24.8% 455.9¢ 548 83.4Mi 7.5b 1.87° 9.77% 7.450
Kermanshah 3 (R) 268" 5.2¢9 13h 17.8% 243.6™ 67.4%h 72.9ik 6.31° 1.66° 6.01% 519k
Kermanshah 4 (S) 278.3Mi 4.5¢9 13,10 18.3% 243.1in 49.6%1 110.8%¢ 6.16° 1.8b 6.14¢+ 5.42¢i
Kurdestan (T) 258.4i 5ei 17.5¢¢ 24¢< 431.6% 68.4%¢ 66.1% 6.45P 1.66° 7.32¢¢ 6.04¢¢
Kermanshah 5 (U) 325.8¢1 4.2i 24.5b 320 794.2b 88.7¢d 93.4¢h 6.02° 1.67° 5.62M 4.4km
Lorestan 2 (V) 282.4m 4.7% 20.9¢¢ 25¢d 539.7¢f 528 91.8th 4.96° 165° 5.73¢t 4.44km
Lorestan 3 (W) 276h 5.1¢ 25.5% 31.3% 819.4> 51.8% 91.8th 5.06° 1.69° 6.68<" 4.92H
Hamedan (X) 305.8¢1 4.4h5 20.3d¢ 26.7¢ 5444 5115 91.2f 5.51° 1.6 5.44M 4.51km
Khorasan razavi (Y) 183.2 5.8¢ 17.6%¢ 19.6% 352.1% 44 .4 87.65 6.14° 2.01° 4.941 3.83m
Lorestan 4 (Z) 295f 3.75¢1 17.5¢" 27.75% 487.34% 47% 24.5! 7.2b 1.47° 4.85M 3.97m

AL (I pme M LSD 05051 Ao 3 0 ol grlas 3 s wilie g sl 4 bl D2 5 3
Means in each column, followed by similar letters are not significantly different at the 5% probability level using LSD (P<0.05) test.
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Table 4- Correlation coefficients between mean of morphological traits in anemone populations.

GL AL FL SN PtL LA Lw LL LN PA PW PL PN IN FD FL BN OF SD SH PH
0.869™ SH
05777 0448"  SD
0176 0.027™  0458"  OF
0.159™ 05917 0434" 0353 BN
0.464" -.0458" 0.418" 0.334™  0.158™ FL
0.263™ 0.697" 0.154™ 0.259™ 0.402" 0.412" FD
0.001™ 0.296™ 0.137™ -0.128™ 0.063™ -0.007" -0.015" IN
-0.186™ 0.233™ 0.287™ 0.371™ -0.563" 0.410° 0.387" 0.102" PN
0.467" 0.255™ 0.455" 0.765™ 0.590™ -0.500™ 0.410" 0.437" 0.201™ PL
0.812" 0.446° 0.336™ 0.526™ 0.699™ 0.764" -0.305™ 0.630" 0.467" 0.318™ PW
0.978™  0.904™  0.466° 0.301™ 0571 0.737" 0.767" -0.346™  0.569" 0.484" 0323  PA
0.663™ 0.667"" 0.527" 0.413° 0.222" 0.501"" 0.268™ 0.741"" -0.051"™  0.685" 0.436" 0.389" LN
0.323™ 0.485" 0.416" 0.439" 0328 -0.082" 0.594™ 0.421° 0.606" -0.099™  0.302" 0.470" 0.429" LL
0911 0213™  0487°  0400°  0497°  0226™  -0.022® 0603 0474 05717 0173™  0.065™ 0205  0.163° LW
0946 0957 0342 0594 0526 05187 0355 -0.069® 06477 0468  0.690 0157  0236™  0400°  0346™ LA
0652 05177 0624 05097 0587 0538 05197 04000 0014 05977 0287  0.678"  .0046™ 0359 0735 0597 P
0.150%  0.146™  -0.025™  0.114® 0474 0504° 05517 0370  0428°  0.127™ 0.039™  0315®  0404" 0202 0594  0361™  028™ SN
0.200™ -0.153™ -0.299™ -0.392" -0.416" -0.082™ 0.146™ 0.218™ 0.090™ 0.009™ 0.160™ -0.124™ 0.094™ -0.041™ -0.046™ -0.019™ 0.074™ 0.037" FL
-0.035™ -0.008™ 0.496™ -0.043™ -0.021™ 0.000™ 0.186™ 0.102™ 0.100™ 0.041™ 0.007™ 0.076™ 0.301™ -0.162™ 0.126™ 0.372" -0.097™ 0.403" 0.428" AL
0.155™ 0.603"" 0.463" 0.128™ -0.248™ -0.370™ -0.287™ 0.361™ 0.438" 0.491° 0.417" 0.270™ 0.427" -0.062™ 0.285™ 0.139" -0.222™ 0417 0.403" 0.236" GL
0.9517" 0.160™ 0.522"" 0.402" 0.140™ -0.264™ -0.344™ -0.305™ 0.448" 0.407" 0.447" 0.412" 0.331™ 0.438" -0.008™ 0.239™ 0.176™ -0.288" 0.408" 0.347™ 0.151™ GD

*, %% and ™: Significant at 5%, Significant at 1% and non-significant probability level, respectively

Sgre g 3TN Sz o 53l e 0 il a5 ol e 5 4 1P

SLW S, Jyb =LL o5, 51 sLN oSS conls =PA (SIS 5 2 sPW (5 1S U b =PL o508 sl PN il S 5, siaws =IN S 1 =FD (8 Jb =FL et 51 =BN o330, IS 515 =OF wile 5 =SD il ¢l =SH wl$ ¢lis, | =PH

sl a5 =GD (s Jyb =GL «Slow Uy =AL (or s ake Jb =FL (o, 510 =SN S oo Jyb =PUL ¢ S el =LA 25, 50

PH= Plant height, SH= Stem height, SD= Stem diameter, OF= Opened flower number, BN= Bud number, FL= Flower length, FD= Flower diameter, IN= Involucral leaf number, PN= Petal number, PL= Petal length,
PW= Petal width, PA= Petal area, LN= Leaf number, LL= Leaflet length, LW= Leaflet width, LA= Leaflet area, PtL= Petiole length, SN= Stamen number, FL= Filament length, AL= Anther length, GL= Gynoecium

length, GD= Gynoecium diameter.
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Table 5- Eigen value, percentage of variance and cumulative percent variances in morphological traits of

qy

anemone.
PCl1 PC2 PC3 PC4 PC5 PC6  PC7
oy polie 10.05 3.87 2.26 1.23 1.12 0.86  0.71
Eigen value
olily Ao ys 45.7 17.6 10.3 5.6 5.1 3.9 3.3
Variance percentage
ooty rens Aoy 45.7 63.3 73.6 79.2 84.3 883 915
Cumulative variance percentage
gl b G S oins Wl cal s pslie 1 s
Table 6- Specific vector coefficients for morphological traits of anemone.
kol slaad 5o
Main components
Sis PCl PC2 PC3 PC4 PC5
Trait
oS sl 0.197 0.009 -0.445 -0.140 0.120
Plant height
Sl sl 0.231 0.068 -0.323 -0.106 0.170
Stem height
sl ks 0.231 0.139 0.003 -0.450 -0.145
Stem diameter
odsl S ol -0.071 -0.081 -0.500 -0.057 -0.048
Number of opened flowers
&S ams sluws 0.278 -0.023 0.041 -0.023 -0.164
Number of flower buds
JS Uk 0.278 -0.030 0.179 0.081 0.100
Flower length
I s 0.273 -0.138 -0.060 0.068 0.067
Flower diameter
Sl S Sl 0.041 0.224 0.095 0.492 -0.462
Number of involucral leaves
S I8 sl 0.273 -0.047 0.076 -0.108 0.181
Number of petals
S8 Jsb 0.296* -0.007 0.120 0.110 0.070
Petal length
S o 0.271 0.158 0.135 0.091 -0.041
Petal width
S8 ol 0.301 0.033 0.100 0.085 0.032
Petal area
it ol 3 1
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S ol 0.183 0.183 -0.073 -0.201 -0.518
Number of leaves

S Jsb 0.241 -0.288 0.008 -0.031 -0.026
Leaflet length

S o e 0.199 0.333 0.130 0.181 -0.064
Leaflet width

xS 5 ool 0.254 -0.275 0.062 0.069 0.047
Leaflet area

S e Jsb 0.236 -0.070 -0.270 0.178 -0.018
Petiole length

o S 0.125 0.258 0.077 -0.421 -0.019
Number of stamens

o ke b 0.036 0.308 0.044 0.189 0.588
Filament length

Sl Jgb 0.042 0.047 -0.497 0.349 -0.085
Anther length

SSole sk 0.099 0.454 -0.024 0.105 0.095
Gynoecium length

Sale s 0.112 0.438 -0.001 0.118 -0.018

Gynoecium diameter

*The maximum eigen vectors are highlighted in bold. leds Ky o) e stie Loy slasls

e sl Ol ool sadil e 4 4 bl (b S Sy (St polie -V Jgi

Table 7- Values of some morphological traits based on principal component analysis of anemone for each

population.
S
Trait

o S8 el Sl I oS ¢l Sl b ke b
Population Petal area Gynoecium Plant height Anther length Filament

length length
Ilam 1 (A) 856 7.67 312.4 2.01 6.51
Ilam 2 (B) 466.1 7.37 180.7 1.64 6.42
Ilam 3 (C) 364.5 7.68 125.2 1.62 6.94
Ilam 4 (D) 525.1 9.93 179.6 1.67 7.51
Ilam 5 (E) 593.7 10.66 204.8 1.83 7.9
Ilam 6 (F) 301.8 7.92 265.3 3.21 5.79
Ilam 7 (G) 449.4 10.87 188.5 1.66 6.79
Ilam 8 (H) 345.2 10.47 246 1.87 7.94
Kermanshah 1 (I) 345.4 10.74 196.5 1.69 14.18
Lorestan 1 (J) 249.3 6.45 93.5 1.6 5.76
Ilam 9 (K) 376.3 8.17 281.5 1.57 7.21
Kermanshah 2 (L) 320.5 6.89 240.5 1.25 5.14
Khozestan 1 (M) 319.7 6.46 86.6 1.41 6.71
Khozestan 2 (N) 5434 6.21 173.7 1.8 6.17

[ DOI: 10.52547/flowerjournal .5.2.81 ]
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Ilam 10 (O) 339.6 7.47 127.8 1.59 6.88
Ilam 11 (P) 408.2 8.05 177 221 6.74
Ilam 12 (Q) 438.6 9.77 152.7 1.87 7.5
Kermanshah 3 (R) 268 6.01 126.7 1.66 6.31
Kermanshah 4 (S) 278.3 6.14 119.6 1.8 6.16
Kurdestan (T) 258.4 7.32 158.8 1.66 6.45
Kermanshah 5 (U) 325.8 5.62 188.6 1.67 6.02
Lorestan 2 (V) 282.4 5.73 184.7 1.65 4.96
Lorestan 3 (W) 276 6.68 179.1 1.69 5.06
Hamedan (X) 305.8 5.44 139.3 1.6 5.51
Khorasan razavi (Y) 183.2 4.94 312.4 2.01 6.14
Lorestan 4 (Z) 295 4.85 89 1.47 7.2
Slad s> 4o

Gt b e 5 S UPGMA i, 40 S50 53550 sl Siis bl 5 053l €503 Y0r Lol Comor Y1 (glad 35 4 355
SCarer (lad ot a5 ol lad 5 (Y JSE) 5 505 s 05,5 Ll a4 |y blurax Automatic Entropy &, 4
WJsb oS s 5 S pslins o 1S ls () oLl ) T e a5 i S 513 Jslop S 53 () ol )T 5 (V 3D G
SpbeSnsbosS ol 5B (VDG Conex b o5 5 ol (Solo Jsb o min 5 banS p Colos 5 5 50
M " Ol ) W (0 oliile $) U Comarr i Lol S5 (Sole 5 (1,5 S pns L S8 508 S slad) S8
03,5 53 (Y Ol DV 5 (03 9) T o(0hen) X 0V 3D P oY 33 55 N o) pSeD A et i ) Z () 0o )
Coloe 5 255 b ol (Wl anS p colas 5 (50 sk oS e Sl S ol (i S 8 S 18 0
S5 sl i aman s Ble 5 olS Lol (Sl 5 o alos Jsb o 1S 5 IS a5 i sliad (o Bl (SIS
S 5 5l S s LS5 5L5 S alind) S (S 5 LS S Loy S5l g gammans (dls 5505 8l )
Q (Y DBt sl ) S () ol N T ot DD D oF (3 C (0 D) E slaimar A3 Lol (S5 L
sdsb i 0 2 Sl es Sl S a8 15 g 05 S 53 (Felil R 5 (Ve oDLD O VY 3D
Y lacorar S 3 o5 Sl 0o 55 JS dsb S 5 i L OIS s s S pes bS5 Sobe ks
Glls es S opl a8 S 515 pilex 055 55 (A LD K 5 (A @SLD H oY olisle )L (1 3D F (g 55,5 Ol =)
Colas 5 20 odsb oldad) S8 S8 5 (Sole 5 Gl Bl 5 olS plisyl ) olS S5 o5l 0 obe S
355 Sl 5 a8 51305 8 S s il bl glacamarr Sl dn o 3l 0L Glad 5 420 ml s p (SIS
Curuk ) oM (g 55 o bdplsl a3 sl b oSl lidcsn ) SSUS 5l bcarer oWlar S80S 65,
sl S slad s e 5 elicsyy s S 03 SSU goose opl e Ol .ol sean (et al., 2015
OLES ) Ll b e Jailss e S 8l 5550 sla i, Sl ealinnd Comal oS wnils oSS Jil5 il
35 ity IaCgmor o 1 45 das o OLE (Sl s a8 (Skues S 3 35m 50 Slakisad bl ir LSS, das e

Jaﬁféucﬁw@)‘j G3 G ) o S8 5l Calie Gblis 40 JUH 5 Oley Job 53 45 dites S zise A gll

2

q% ST


http://dx.doi.org/10.52547/flowerjournal.5.2.81
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.1.4
http://flowerjournal.ir/article-1-183-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-01 ]

[ DOR: 20.1001.1.26765993.1399.5.2.1.4 ]

[ DOI: 10.52547/flowerjournal .5.2.81 ]

AA-AY () 0 (IF49) o5 olalS 5 IS

oS el bl Aol @ oax 5 Lo adlaie (ol g OIS VL S SU S eiasOlis aey S aan o P’\i\ Olewl 4
L5 (Ved) G slacomex 38 eslinal ol GbalS sl 05,3 53 onl sbacama 51 0155 oo polex 5 Jsl 055 o
248 laes L L leaS e sl 5 ol Sl Sl gda p8 55 5 B 815 05 8 G s () eliile 5)
L Bl oUls 5 olS (nl 0 o a5 LS 13 53550 015 e ol 05,5) Lils 13 (55550 ol
S e w3555 5 $3l5e Glp el 4y S Olgen Ll o Jamme Slo 25 oo rizman 5 5555 adlil Ll 2
Slr ke Gl P15 Jlaaml aie G Ulgisar 5 03 0,0 350 GSUSS 51 Ol5 o g3l slaasl p oS L il
5038 el ol on Sage 5 a3l glacame Lol sy ool (s s 31500 eslinal b 25 4 fesss

..U)\.: Jﬁ\ﬁ)ﬁs;dbuéku).: 6:";.5 Q)y.p‘t..-t\s.:fiw e NS oL“‘S/;giQ\j&‘L: u}‘;j)\ ‘_;)\.J\.@Kj

LPGhMA
.78
0.83
E L8R
= ]
5 Lo jEgoupl RS T gonpd
Lo 0
11,58 —
s 113
|—-| - I e |"|—-. sateen TN e | | =
GIUWMZANPXTVECDISBEQOREYTFLHEK

bt b Sy elel g 0 gel Comex Y1 glad 5 450 - JSS
V Olw J (DY olisbe S (H) A P‘\-:‘ GV f)\a_‘ (F)1 f}‘uj «(E)o f}‘\.}“ (D) ¢ f}‘uj (O)Y f}‘uj «(B) Y f)\a_| (A) f)\a_| HEYLVIES
£ oLl S (R) ¥ oliile S (Q) VY r)\g_| «(P) WY Cy\.ll «(0) \» Cy\.ll (N) ¥ Slwyex (M) Y Olw)ex (L) Y oliile S o(K) 4 r)\g_| )

(Z) & 0k ) (Y) gy Ol 3 (XD Oldan W) ¥ Sl (V) ¥ Sl (1) 0 6Ll S o(T) Oliws S «(S)

Figure 2- Cluster analysis of 26 populations of anemone based on morphological traits.
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4 (2).
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Abstract

Anemone (Anemone spp. L.) as an ornamental geophyte originates and grows naturally in Iran that
has great ornamental potential. Despite the wide distribution of a large number of accessions of anemone
in Iran, the characterization and assessment of the existing diversity of Iranian anemone germplasm at
the morphological level as the initial step in describing germplasm have received little attention. In this
study, to evaluate the morphological diversity, 26 anemone populations (250 accessions; Anemone
coronaria L. and Anemone biflora DC.) were collected from different regions of Iran, including Ilam,
Kermanshah, Lorestan, Khuzestan, Hamedan, Kurdistan and Khorasan Razavi provinces. Traits such as
stem height, flower number, flower bud number, flower diameter, petiole length, involucral leaf number,
number of petals, number of leaves, number of stamens, and length and width of petals were used to
study morphological diversity. The natural accessions were collected during their flowering time. The
results indicated that there was a wide range of variation in different populations of the anemone. The
highest values of variation (79.33%) were attributed to the number of flower buds varied from 0 to 4.
The lowest variation (0.97%) was belonged to the number of involucral leaves, which was recorded as
3 involucral leaves for most populations. A low level of phenotypic variation (4.38%) was detected
among the populations for petals number, as a commercial character ranged from 4 to 9. Based on the
results, the tallest plants with large flowers and many buds were recorded in population A (Ilam 1).
Based on results, number of petals was positively correlated with petal length, petal width, leaf number,
and stamen number while it was negatively correlated with number of open flowers. In the first main
component, which accounted for 45.7% of the total variation, it was correlated with perianth traits. In
the second main component, which explained 17.6% the total variation, the reproductive traits had the
highest value. The dendrogram created using cluster analysis grouped the populations into four major
clusters with different characteristics. Cluster analysis could not differentiate populations by species or
geographical area. The current finding showed that natural population A (Ilam 1), G (Ilam 7), I
(Kermanshah 1) and F (Ilam 6) had a unique flower size, stem length, flower number and leaf number
that can be selected as the superior populations. In conclusion, the populations collected as a rich genetic
source will be useful for ex-situ conservation and utilization in breeding programs of anemone.
Keywords: Anemone, Cluster analysis, Germplasm conservation, Ornamental geophyte.
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