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Table 1. Populations of two sections, Acanthoprason and Asteroprason, from subgenus Melanocrommyum
collected from different regions of Iran.

Population Section Species Population Section Species
1 Asteroprason elburzense 10 Asteroprason pseudobodeanum
2 Asteroprason elburzense 11 Acanthoprason derderianum
3 Acanthoprason minutiflorum 12 Asteroprason elburzense
4 Acanthoprason subakaka 13 Asteroprason elburzense
5 Acanthoprason kurdistanicum 14 Asteroprason elburzense
6 Acanthoprason subakaka 15 Acanthoprason derderianum
7 Acanthoprason subakaka 16 Acanthoprason derderianum
8 Asteroprason pseudobodeanum 17 Acanthoprason derderianum
9 Asteroprason elburzense
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Table 2. Geographical information of the studied populations habitat.
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o las anpd

G N (5,055 A OC 58 50 aleil les b yslaer Camez o 5l Sy gladiged o)las 4

59) Al So Soe a (sl j e Vil o5 05 V) TAL Jgilie loslinul b il By, 4 550 las
b 515 eolitl o 50 gom Uole gl g onh (gjlalaz calS (gLl 51 5l 51 solitul L Lao lac by ploxi
sk ST s Son VA + oo 1 sy Sen Y-+ sy (DPPH 5] ool o o 0) (i 5T 20 s s sl
Yo CndS 5l o b 03938l gy 00l s 03l g0 a5 Vae do +/Y DPPH Joloe pid Lo ¥ (] &) (s 03933
UV/Vis jiegide yiSwl olfiws Lawgs 010 M zge Job ;0 bdiges iz olhe (301 glos ;0 9 S0 Lalyd )0 aa o
Sl S ol diged Wil 3,85 wlel » DPPH ol;] JIGol, jlee auo o .o oy Lambda 365 Jow

Yya

20,8 Al



Ohllan 5 Lo,

ey S Yo g 5 03938 e O iy S Y40+ oyl Sl s Sen Ve oS Jpib slgine mend sl
3 o sg3il T & i ST AT+ Joboe el e ¥ i 53 338 3] s o3l o 4 5l pmmn el
oSws Lawgs YYO M zgo Job ;0 0z liee s 030,565l GUI gleo jo 5 (S0 0 celu 0 o sl
oolazwl wwl I calize glaclale 51 o lailiwl Joloe ags (5l ol 8,8 Lambda 365 Jae UV/Vis yiegidg 2Sowl
Lools s bl 95Ty

5 hol lodilae 45 435 (g (Kad g o b ooliwl Excel 2007 1581 o5 5l ogs jlel fpnd sl
Gh9y 4 sladeS 4 il esliiul b lalomer (aieg S .28 pdy plul SPSS verl8 Jl3le 5 5l eslitul b 5 ganades
A plogl cwa 8l alold xyye les 5095l

- g W

0P L (pleadigind g (owbidisn; o S a5l cwin )90 lacarexr &5 ol GliS Ghagh (nl leazs
o S, Gla Sy (eSle g s atals sl (SUSS (nl S90S (e 9 (Se) Jalse a5 diog
5)Lo..£;': u)ww‘om—‘fﬁv Je.).?-)o w).)mm)bd‘fb‘;ﬁﬁ wi:hﬁgulmdbw O o 03
A anyd el pl o0lialel Comes 4 o p o1 (o eS 9 (4. minutiflorum) ol Cloes Cozez 4 bgyye Sy Jsbo
e Caraz 4 boy e (i gay S Culis g oy oo YL il Bl (AL pseudobodeanum) Myl o (elburzense
509 ainye M pd Camex & bgpe o iomb g (. elburzense) aiys Jxdu oi g (A. subakaka) og3  Jell
L g ol dx g5 5,90 (0liias Llod 51 25,5 5 yidn Sy jleds (pils 05 o 518 s 3550 LS pl Sy aS )]
ol Judoas e L o 5 cutoms Carex jslate opl sl 0,5 (6 uSe e Liwly ol o ol 5l gl ce (65U sl
3 () o) Wen g Aryakia iegh ,0 5,8 13 colaiwl 0y90 (g0l a5 o wilg s S5 g i S el
Acanthoprason aisy slapsdl 15 514355 v 5 (5,0 ghaw ;10 ( 5o slo S5 10 oYU S5UsS Lo sladans wilen
Lﬁts“’))‘f Oy d.)ji.g‘ % l,.oL?- e o as Sg dde )LP )l )».405 03 ey u[ﬁbw e 5O S): )Lo..w O oo lice
V) wbl oo dae i U g0 o ol pl jo Melanocrommyum iz, sloaisS 1o Jaers Sy jleds o5 Canl ool las
Sl Comaz 4 bgrpe s aBles (00 5 gl oy el pol> gl 50 0o sanlive (slaar i b Guate oS
Sl ) o yidon 09 00 My s 9 09,8 (debl o Camaz 0 bogsye ] (0 e 5 09,8 el o g (. elburzense) oid
MW s Como 4 oy oy 1S g (4. subakaka) sg,3 Naals o ol Calond Comex 4 o idy oaias 5 aBly hd
5 (. subakaka) og,8 )|, sal> Comaz 4 by o ol g iz 50 S5 el g (u31 S Shad o pios cadls 3les oo

Sy 3laie 00 dlpl eolielel g wigles (5l i Crez s ] S g e L
5 59kd g oy saes J5 a8l il aiies axgi 050y Su) Bl 5l 31T ol Jdods pedl i lals
Qb ansls 5 o 1) aigS ol 5l o) ol po e Hekiteds (soliiar byl Wl ce (el sl S Gl 9 Sy 3l S
) ..).S)lo ) oalazul 6‘)’ ‘599- JWLQ 05).5 u‘)% é"b 9 u}! a8 s&g bb)..u Coxoz dw g Coddd Caroz>
0938) 8 5 950 Mysed Cepmoz & bgye oty o (2 %eS 5 bl Bl 09,8 el oy Comez & g (139 9 k8
Lol “))’“f(f )‘)9 oolaw! S,90 rAS Cj.w 9 ML)GQ Libs_?): uLﬁbLf L")l oolawl Sy GLEMMB ).u.u.a.) as U—l S99 L) Oy
oS g g a5 LYo 5l (o aijls oyl g 2l3E a5l g e0gr eolaiul LB 55 laggw ped] Luiz LS Koo wiles
A;}wb.‘o) w‘b)ﬂ LQC}w Qo JLw ) L)T o)l.gjb M) 6‘)4 ysw aS el ol.:f Oo9 Ly S ‘..\))564 )‘)3 oolawl Sy94
D didlgm oolatwl B 58 Fgw 0,5 )18 s 10 g ouls ol olS g 008 slodil JlalS ol (g9, olay 5 ST Ll
)9 u)).;}!b A odwlice wa.xn.?- UL.A ails 09 0 ueLﬁu ) O, 6[2‘5.4))) diles dxllao 3,90 LgLﬁW L)
Carez @ ol o iomb g . elburzense) () 055k (5545) o (liwg, Camex 4 by aiares (ol ,o &lls 5
g blomer ;0 cwlibcsy, S5505 0929 5l (gooxie sla 158 .cuils 3l (4. pseudobodeanum) sigles (sl i

Yf-



P leandsld 5 pwliicsy, b/

)l STy i a5 S5 g oo asdllas (nl j3 (IS ok 4 (VT D ) S)ls S92y Lusly i calide slaaisS
Eo 09 9 xS Lo el 4 (GSLS oyt oS Wdg (cmlie (S95UsS LIS (o) 2 990 Slaemex ;0 ol
Acanthoprason dizy 5l 4565 VYV (g9, a5 55 lasdlas o ols Hlid ) S5e5UsS (eSS Colies (Shg cudls 3las
Slawl gl wilg o fadge (] a5 (B) Wb cvdlice baisS ! cwliicsy, sl Shs ;0 oYU Se56eS ol sl

2,8 1,8 solaiwl 5,90 (g0l55ay

la}».ﬂ oo \Y )») IR W) Ls)jo)‘u\.:‘ GQS b.wLu»M) 6L&>L;J.>9 -y Jj».\?
Table 3. Measured quantitative morphological characteristics in 17 populations of Allium.

S oeSlke Sl Sl e
Character Mean Min Max C.V.
M) Sy e 1.78 1 33 38.37
Leaf number (1)
(V) (mm) S
7 Jﬁb 125.38 86.86 245.98 29.73

Leaf length (mm) (2)
(Y) (mm) Sy o

30.81 10.78 64.12 44.41
Leaf width (mm) (3)
(f) (mm) S, culses
73 .54 .96 154
Leaf thickness (mm) (4)
(®) (mm) oo |5 a8l slas )l
F e 31.72 13.72 79.41 59.04
Scape length (mm) (5)
(£) (mm) sosad |5 asle ad
& o 3.02 1.78 493 29.66
Scape diameter (mm) (6)
(Y) (mm) 43l glas )
44.48 31.33 81.45 29.39
Stem height (mm) (7)
(A) (mm) 8l Jad
- 3.93 2.37 6.56 30.15
Stem width (mm) (8)
Q) (mm) ¢ 5
Eom 2 20.05 12.58 27.81 18.29
Bulb diameter (mm) (9)
QRPN CINT IS
e s 401 2.08 11.36 53.1
Bulb weight (g) (10)
V) (@4als 5o o
e 3.09 234 417 22.07
1000-seed weight (g) (11)
OV 5z 2 J ks 46.97 14.2 107 49.73
Flower number in umbel (12)
OY) (mm) 31 5 lad
ol )Jd 46.37 32.85 58.32 17.39

Inflorescence diameter (mm) (13)

Pl Sz W sl (o8 (oolibicdn, sla Ty (Sile - Joor
Table 4. Average of quantitative morphological traits in 17 populations of Allium.

Character

1 2 3 4 5 6 7 8 9 10 11 12 13
Pop.
1 1.1 1225 3424 0.96 17.25 2.82 59.73 4.05 18.23 2.63 3.84 18.66  53.29
2 1 120.5  26.97 0.84 17.41 2.55 45.05 3.19 16.92 2.11 3.00 14.2 39.16
3 33 2459 2482 0.72 79.13 2.51 59.31 5.26 22.83 4.05 3.18 46.96  46.37
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4 2.1 1261 64.11 0.87 26.36 4.79 31.33 6.56 27.81 11.35 3.42 107 58.32
5 1.3 916 38.82 0.68 23.40 3.17 38.91 3.95 20.27 4.66 2.69 60 46.36
6 1.6 1140 45.70 0.77 25.26 3.39 44.04 4.44 23.06 4.85 2.776 70.6 58.12
7 1.8 1311  53.50 0.79 17.63 4.93 44.30 6.15 22.39 4.85 235 56 46.78
8 1.3 126.1 18.12 0.61 25.09 2.17 36.86 2.59 13.81 3.29 2.34 27.4 32.85

9 1.4 1518 3142 0.70 42.28 29 45.21 4.87 22.32 4.06 3.21 352 55.11
10 2.1 86.8 10.78 0.55 13.72 1.77 36.71 237 12.58 2.17 2.76 31.8 42.38
11 24 999 19.29 0.67 16.60 2.60 33.31 3.35 18.09 3.06 2.41 60.2 43.74
12 1 154.6  28.58 0.74 36.19 1.97 81.45 3.12 19.58 3.76 3.09 31 40.44
13 1.3 1313  30.26 0.82 50.96 3.64 32.45 3.56 22.19 2.08 4.00 414 50.17
14 1.1 1376 3236 0.75 68.43 3.97 47.97 3.17 20.88 435 4.05 49.4 53.10
15 24 1032 1494 0.54 33.80 2.38 52.61 2.88 17.64 3.02 2.88 36.4 32.87
16 25 901 24.63 0.63 24.06 2.68 34.26 3.56 20.10 3.02 4.17 42 40.77
17 26 978 25.21 0.66 21.58 3.04 32.65 3.72 22.22 4.77 2.40 70.2 48.50
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Table 5. Correlation coefficients between evaluated morphological traits in populations.

S

Trait

1

2

3

4

5

6

7

8

9

10

11

12

13

SrJsb-l
Leaf length
Sppr2
Leaf width
S Caales-3
Leaf thickness

adle glas )4
sas 5
Scape length
a3l jlad-5
sais 5
Scape diameter
adlo glas k-6
Stem height
aBl Jhd-7
Stem width
Co 3-8
Bulb diameter
Leaf number
Co 0510
Bulb weight
als e y5e-11
1000-seed weight
2B les-12

Flower number in
umbel

e o1 13
Inflorescence
diameter

.09

.25

TR

.01

52%

.39

23

18

.09

.26

27

67**

-.05

.86%*

.07

.83%*

78%*

-.19

TTEE

.64%*

.69%*

.03

54%

52%

49%

-42

.29

41

.61%

.08

31

12

.34

.14

.01

.56*

-.01

24

31

T4%*

T4%%

-.07

.64%*

17

65%*

L63%*

.06

-.06

-23

-18

17

-45

13

R A

22

JT2%E

.64%*

.65%*

JT2%E

.26

T4%%

J73%E

-28

46

-13

.03

B5%*

S52%

-.16

.33

54%

* and ** indicate significace at the 5 and 1 percent level, respectively.
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Fig. 1. Dendrogram of 17 populations based on morphological data.
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Research article

Morphological and Phytochemical Evaluation in Some Populations of
Allium from Iran

J. Rezaei, M. Zare Mehrjerdi’, H. Mastali and N. Yazdani'

In order to investigate the morphological and phytochemical variations of 17
populations of the genus Allium, a medicinal plant, from different regions of Iran, 13
morphological traits, as well as total phenolic content and DPPH free radical scavenging
activity were evaluated. The highest and the lowest coefficient of variation belonged to scape
length (59.04 mm) and leaf thickness (15.4 mm), respectively. The highest leaf number, leaf
length, and scape length belonged to Dehdasht population and Pir baba ali had the highest leaf
width, flower number in umbel, bulb weight, bulb diameter, and stem width. Results of
simple correlation analysis showed the existence of significant positive correlations among
some traits such as bulb weight with flower number in umbel (0.85), leaf width with scape
diameter (0.86) and stem width with bulb diameter (0.82). Principal component analysis
showed the cumulative proportion of the first three components explained 72 percent of total
variation. According to the cluster analysis the studied populations were separated into four
groups. Among the studied plants, the highest antioxidant activity (85.36%) and total phenolic
content (6.76 mg GAE/g fresh weight) were observed in Abnik and Dareh Oson populations,
respectively. The results showed that there was a suitable diversity in morphological and
biochemical traits in studied populations which have the potential to be used in breeding
programs.

Keywords: A/lium, Germplasm, Melanocrommyum, Morphological diversity, Phytochemical
diversity.
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