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ABSTRACT

In order to study of genetic diversity of Fritillaria populations (Fritillaria imperialis L.), in the five regions of
Lorestan Province, used 40 morphological characteristics. Generally, 140 samples from five regions of the three cities
including: Khorramabad, Aligudarz and Dorud were collected and analyzed in spring 2014 and 2015 for two years.
From each area 30 samples were studied. These results showed that there is significant difference between
populations of morphological characteristics. The results of cluster analysis using Ward method and Euclidean
distance grouped the samples to five populations. Based on Principal Component Analysis (PCA) results, there were
10 factors that explained 85.34 % of their biological variations. In the first component, threre was positive and high
coefficient in length of upper and middle leaf. The classification of cluster analysis was confirmed by principal
component analysis. According to this study morphological traits can apply to assess variation among populations of
Fritillaria.

Keywords: Cluster analysis, quantitative traits, principal components.

* Corresponding author E-mail: Zahedik2000@yahoo.com Tel: +98 916 1613931



VWA L o) 5yl FA 595 el Ll psle \

Bals iy g L w0lS ol Coenl uilulis
Sl el Gl sgame ilgs g5 g (S5 g9
Sgd oolatnl  Ssy Kilis lgiedy Che S aSL)
3,8 93 (50 =) all (Shg 90 g S cews Wb
asl atsls g pdadlyy colld -V 5 sl oglaie
O sliacsy, sb,Sles (Qreh Yazy, 1996)
Roldan Ruiz et al., 2001; ) wi,lo coosl dadsss 5
ol e Slas pl slacae 51 .(Celebi et al., 2006
Ao o b Cou wisgame Hlad a5l a5
sl saanlp 5 9yS oo 48 S5zge gei 5 0,
Naghvi et ) cosl 450 Cond 4 g 53y oy
Sy o o3l sbcd iy ssxsl .(al. 2009
o oelacsy, sbSl «Jese sl ,Siles
B A e e e
sl Sl JoSo flaicas 1) 595 oKl lixen
Celebi et al., 2006; Fares ) wlos,S" laa>  JoSs0

(etal., 2009

b 95 9 3lgs

ok (G595 sorpor b aisei VFe Lok £oozme o
Jlo 59 (b b pliwl &b aw 5l (655ls AY
oyt ool jsbay (VFRE o VYAY ot
whoy)) ablie mhy (bl mish & azgi bl
(Gl cdo g Bay a0 panin (s
Gy a5 L5465 ddlaie 1 ay () Jouz) ol ol
Bl o Lolling, ;500 50wl bl ol 5o wiged
Sodan 5l e e e b D o Alol  wlS Wl
Mileset) oivg, Jlaix! sbogailos 5l 5n ol
G Sales 5 ol Bslas jebay dal, 1995
Ao b Y- aihie 30 slocanes o dlols 5 wind
Ladiges 5 (Folo 5 (Slol sl (s 292 7oskS
By &S (Gipe a wad I8l o S
Jsiz 50 o9 gl (5 510,5 e Baimolis (Y
(pyl s latumer ldlpr Cosdse )

Sl 00l aseioo
Shd g el s el 5 led slags poSo Il
Joeo o S jh8 g gyl 5 g S e Bl

-

LIV
Fritillaria ) ole pb L L5 555y aY
6,5 o Fritillaria > 51 «(imperialis L.
Geilys ol cpl .l (Liliaceae) Ll ywgus
) @9, 5 sy obS plgear oolitul 6l (YL
3 slod s slaconmd oS ol aSlogzgl o4l
T L dloya 1) olpl 5550 5 w0 glapbuwsss
cliges ol 8,k bl wise oo s Yl Jab
S OSE rizred Sanl 43,55 )50 o0k (oole
@l elS S Ly s oS SO e ()
Nadeem et al., 2002; Rahman ) cewl oois oolazw
Py P e ;3 Oaba oS ol (et al, 2002
s sy o1 (S 95 5 45,5 155 sl AlalsTL
sleaiss 51 S glgieas ojg el a5 ol b ool
oad (Byme olpl yo 2Ll Jlo 5o aneds)) oalS
Mohammadi Dehcheshmeh et al., 2007; ) <ol
es5 51 &1 (Meamar-moshrefi, M. 1997
RS cbli> Ged (S plie Spae g (S
Gaaly o 1 o] solatul ol ( alS S
£s5 5l BT ulply es e Ll ol
IR olgea (SeB) e Sopae g (S
ogi oo 2 bl ol sleasly wpe sl
O Cudo dlayly 4y a5 L .(Lombard et al., 2000)
Srdpeds S, (lie 9 (S5 g8 Ol
latido 4 litws (S35 g5 Gl b (JLalSS
Abdmyshany & Shah ) el jolel adde 5,90
89y i sl ow,, (Nejat Bushehri, 1998
FE80 5 i az 5o alubd jslaieay ()85ly AY
lae; obml g g8 ipl (mdhp)3) (Fily S5
sladaby yo (o35 g9 Gl 5l lonese sl
Sy9r8 $SD35 5 Silugyls mlue bl Lol
oot g (elidolS laShy duey 0wl
el G Ho (Sl ey Sledbl oL ol Sy
eon 9 S Sy S gy Crlnl
o sl (900 olS nl Glg B SEde
sladl¥ (S g9 gl colid jslaieds (o)
Slo, s ) eolital b ol ol 5 055

Slr lies s (Seilihee) GSlsis,



Y -, (Fritillaria imperialis L.) o555l Y o3liscsu ) £45 (o) 10, S0n 5 opig 0]

(Persson, 1992) wog LS5 colue 5 oy
Gl gl lzdla s 5l oolinul b laosls floigay o
Jeligas 325 (6 .25 sloel Minitab 16 5 SPSS 19
slp g ANOVA (505l 5l ailfsi> sladslio g laosls
s oolawl SOl eesl 5l e b g5 Aslie
L5 b (S glealal) (plS9,00) slojmd jlages
ol Aol g les g Ward i, a4 slade>
kol Glodilie 4 4z 5l Guizes el Cussw,
Naruyirod et ) ol eolaiwl Wools slesl zals” jglaieas

.(al., 2006

Owien L(Persson, 1992) o esll (g5 diged
o 58 5 Job «Slay b 5 Job wile Slio
Jsb 5 4l b 5 Jsb class b 5 Jsb oz
Sldal g pSoslail (gyls paiged e jo (Solbo
9 M0 Al (ool e sladiges adobl ks
3eolaul b oS Slas g pSojlail (Sl 51
«[++)) Licow Joo Fp mawcoles oK
ol ol b iie () 23,5 ool (ot s
Sl cobae 5 250 (b oS Colae 5 550

Ol ) sl ) 355ls Y &S (slajszps: (5 910)5 ble sla Shas ) Jsor
Table 1. The specificity of the gathering areas of regions of Fritillaria imperialis in Lorestan province

Number Zone Population Number of samples  Sample code  Longitude Latitude Height (m)
1 Khorramabad  Nojian 20 N1-N20 48°28'27.6" 33°17'43.4" 1956
2 Rimmelleh 30 R1-R30 48°27'26.6" 33°38'59.5" 2425
3 Dorud Panbeh kar 30 GP1-GP30  49°13'10.6” 33°21'09.0" 2535
4 Chashmeh khorram 30 CH1-CH30 49°12'13.0" 33°22'355" 2546
5 Aligudarz Dalani 30 DD1-DD30 49°29'13.7" 33°10'18.9" 2470
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Table 2. The measured morphological qualities from 140 regions of Fritillaria in Lorestan Province
(Length, height, diameter, width according (mm), spread according (m2)

5 o s pSoluil s ltcdy, las Y Jsax

Number Index Minimum Maximum _Average Co. variation Number Index Minimum__Maximum _Average Co. variation
1 Total height 545 1055 783 10.54 21 Middle leaf width 26.685 70.74 50.28 15.87
2 Stems without leaves height 265 470 349 1172 22 The middle leaf area 1656.6 9010.95 5194.5 28.34
3 Peduncle height 26 76.5 44 17.2 23 Underside leaf length 103.5 2475 166.89 13.94
4 Leafy stem diameter 8.41 20.91 13.88 12 24 Underside leaf width 43515 108.59 74.5 16.41
5 Stems without leaves diameter 6.70 15.41 10.27 12.63 25 Underside leaf area 2262.15 133049 7643.24 30.43
6 Diameter of pedicle 2.62 4.55 3.48 9.81 26 Bracteole length Inner 39.5 107.5 71.67 16.99
7 Anther length 7.61 19.95 12 14 27 Inner bracteole width 3.7 15.55 9.78 23.72
8 Anther diameter 1.715 3.97 2.62 13.73 28 Inner bracteole area 95.2 1022.25  430.72 33.81
9 Filament length 27.72 47.24 36.51 8.47 29 Middle bracteole length 65.5 142 97.11 14.02
10 Filament diameter 1.36 2.94 2.09 16.41 30 Middle bracteole width 6.375 22.04 125 21.07
11 Ovary length 9.81 22.89 17.31 11.81 31 Middle bracteole area 255.75 1412.45  772.75 27.84
12 Ovary diameter 2.85 7.90 511 15.38 32 Bracteole length 61.6 152 111.3 13.65
13 Style length 17.84 49.36 32.88 10.61 33 Outer bracteole width 13.7 36.065 21.8 20.54
14 Style diameter 17899 2.66 2.05 115 34 Outer bracteole area 625.8 3639.15 1448.64 31.84
15 Pistil length 31.07 67.87 54.2 8.49 35 Sepal length 48.5 69.5 59.25 6.62
16 Flower number 3 8.5 5.08 17.88 36 Sepal width 14.71 28.32 20.54 9.74
17 Upper leaf length 101.5 2225 155.13 14.33 37 Sepal area 413.65 10915  693.88 14.15
18 Upper leaf width 21.65 54 34.85 17.76 38 Petal length 455 67.75 57.27 6.73
19 The upper leaf area 1325.8 71943  3285.43 35.78 39 Petal width 17.37 34.59 25.06 10.27
20 Middle leaf length 107.5 233 168.64 13.47 40 Petal area 572.6 1227 806.54 16.52
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Table 3. The average comparison of morphological qualities of regions of Fritillaria in Lorestan Province

Number Index Nojian Dalani Chashmeh khorram Panbeh kar Rimmelleh
1 Total height 731° 8697 807° 726° 763b°
2 Stems without leaves height 325° 3752 365% 331° 341°
3 Peduncle height 45° 51* 45h° 41 39°
4 Leafy stem diameter 11.45¢ 14.46° 15.432 13.74™ 13.5°
5 Stems without leaves diameter 8.45° 10.47° 11.64° 10° 10.17°
6 Diameter of pedicle 3.28° 3.65% 3.59* 3.56° 3.23°
7 Anther length 9° 9.5° 12.94° 12.13° 13.58°
8 Anther diameter 2.14° 2.09° 2.78° 2.78° 3.11%
9 Filament length 42.98* 35.52° 36.37° 35.28" 34.54"
10 Filament diameter 2.1% 2.02° 2.08° 2.08 2.14%
11 Ovary length 17.13° 17.3° 18.56° 18.81° 14.67°
12 Ovary diameter 5.15° 45° 5.9 5.97% 4.01°
13 Style length 39.62° 31.99° 32.23° 31.7° 31.09°
14 Style diameter 1.89° 1.96 2.12° 2.07* 2.12%
15 Pistil length 59.53° 53.7° 53.78° 54.82° 50.9°
16 Flower number 4.05° 5.38° 5.88* 4.63° 5.08™
17 Upper leaf length 143.82° 157.46" 170.1% 140.1° 160.37%
18 Upper leaf width 34.3° 37.65° 36.48° 30.47° 35.16°
19 The upper leaf area 2504.3° 3538.03° 3687.24° 2386.85° 4050.36°
20 Middle leaf length 154.96° 171.95% 1842 153.9° 173.79%

21 Middle leaf width 48.58™ 51.43%* 52.48% 44.66° 53.34°
22 The middle leaf area 4363.87° 5522.64° 6047.38° 4141.23° 5620.48°
23 Underside leaf length 147.45° 167.89" 186.12° 155.14° 171.34°
24 Underside leaf width 71.49° 72.98%® 79.16° 71.07° 76.79%®
25 Underside leaf area 6817.37" 7893° 9906.42° 6981.04™ 6343.06°
26 Bracteole length 7447 76.07° 71.44* 67.5° 69.77%
27 Inner bracteole width 9.63 9.68° 10.26° 9.99% 9.26%
28 Inner bracteole area 353.39° 523.94° 507.2° 375.68° 367.6
29 Middle Bracteole length 95.86% 100.71% 100.63* 90.93° 96.98%
30 Middle bracteole width 11.53° 13.412 13.84% 11.92° 11.44°
31 Middle bracteole area 607.09° 942.97% 944.68% 663.06° 650.7°
32 Outer bracteole length 105.3° 117.87° 116.77° 103.77° 110.79%
33 Outer bracteole width 21.78%® 21.99% 24,05° 20.85° 20.27°
34 Outer bracteole area 1254.86" 1682.6° 1764.85% 1196.78° 1279.51°
35 Sepal length 63.27° 59.3% 56.84¢ 57.53% 60.65°
36 Sepal width 21.03° 23.78% 19.4% 18.59¢ 20.01™
37 Sepal area 723.17° 823.31° 649.22° 615.17° 668.28"
38 Petal length 61.59% 57.23° 54.94° 55.07° 58.96°
39 Petal width 25.31° 29.05° 23.39° 22.39° 25.2°
40 Petal area 832.73° 929.48% 773.47™ 720.48° 785.25™

* In each column means with same letters are not significant at probability level of 1%.
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Figurel. Pedigree histogarms of cluster from of five population regions of Fritillaria in Lorestan Province base on
Wards method
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Table 4. The analysis of the main compilation of morphological qualities of regions of Fritillaria in Lorestan Province

Parameter weight Indexes Cumulative variance % Relative variance  Eigenvalues Factor
0.87 Upper leaf length 56.34 56.34 82.13 First
0.88 Middle leaf length
0.74 The middle leaf area
0.88 Underside leaf length
0.75 Outer bracteole area 28.46 72.11 68.4 Second
0.84 Outer bracteole width
0.68 Stems without leaves diameter
0.77 Leafy stem diameter
0.86 Bracteole length Inner 35.54 07.8 223 Third
0.81 Inner bracteole width
0.88 Inner bracteole area
0.68 Middle bracteole length
0.69 Petal length 21.61 85.6 74.2 Fourth
0.9 Pistil length
0.8 Style length
0.63 Ovary length
0.65 Filament length
0.69 Petal area 93.66 725 29.2 Fifth
0.81 Petal width
0.66 Sepal area
0.85 Sepal width
0.8 Total height 58.71 64.4 85.1 Sixth
0.85 Stems without leaves height
0.82 Ovary diameter 08.76 50.4 80.1 Seventh
0.68 Style diameter
0.76 Underside leaf area 37.79 28.3 311 Eighth
0.76 Underside leaf width
0.7 Filament diameter 49.82 12.3 25.1 Ninth
0.79 Anther length 34.85 85.2 14.1 Tenth
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