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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

wbbesy ) Sbj)!

330 S Sy dndy plnl Jome ;0 55ls posls 5 il ol ) - adlate ol puliibisy ) gla Shs b5l sl
o) 3N SR8 Sy el S By s sk oS st ol 5 00 8 LB OF) sl Sbeog eluly (o
Toe 039 9 A8 iz y0 5 leds aBles jlad g olis )l conino J5 aBlu jlad g gla )l (i 0 b 50 pSiws ol8eSS
b 3 2 @ by se sla Sy coialy ad, ST g (chag) ady leil 10 S bgye sla Sy 09 4l e G
A (g S o3l (e o Cbld Sl 5 ehaly 0y Ll ) Fam 4 bgrye sla SR 5 o Sl jo 5 5 56
Egw 039 9 413 538 ()59 b oslitl S g 1S lad 1 s 5 ladiged Jad uized g oo 9 Jsb (5 Selail ol
3,5 anloe Jlael o) e Jlezms 95l akews 4 5

YYA


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.3.4
http://journal-irshs.ir/article-1-238-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1398.20.3.3.4 |

P leandsld 5 pwliicSy, b/

00y daxlllas 6L®W Oliu.u)) L_,’_aLJ‘)Jo duéfj -y Jj».\?
Table 2. Geographical information of the studied populations habitat.
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Table 3. Measured quantitative morphological characteristics in 17 populations of Allium.

S oeSlke Sl Sl L
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) ovsas J5 adlus gl )|
& e 31.72 13.72 79.41 59.04
Scape length (mm) (5)
(#) (mm) sxsad |5 asle lad
& 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)
A) (mm) ¢ 5
Esm 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
ey 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 Lo
ol )Jd 46.37 32.85 58.32 17.39

Inflorescence diameter (mm) (13)

el Comer WV sl (o8 (mliicsn) la Sy oSk -F Jsor
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 1.8 131.1  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 1 2 3 4 5 6 7 8 9 10 11 12 13
Trait
SrJsb-l !
Leaf length
Sppe2 09 !
Leaf width
S i3 25 671
Leaf thickness
asle glis 4 JTTEE -.05 .03 1
oas 5
Scape length
@il -5 .01 86%*  54% .08 1
sais 5
Scape diameter
Bl glis, 6 50% 07 17 31 31 1
Stem height
adle 87 .39 83**  52%* 12 T4%* .06 1
Stem width
Fom as-8 23 78*% 49% 34 4% -06  .82%* 1
Bulb diameter
Sy lei-9 .18 -19 -42 .14 -07 =23 22 .18 1
Leaf number
Eom 0510 .09 TTE* .29 .01 o4%F 18 72k 2%k 16 1
Bulb weight
als 5o o5e-11 .26 .10 41 56* 17 17 0 .26 -28 .03 1
1000-seed weight
o 5 les-12 -15 .64%* 11 -01  .65%*F  -45  64%*  74% 46 85F%F  -16 1
Flower number in
umbel

5L o3l S k=13 27 69%EF 61* 24 .63% 13 .65%*F  73%* 13 S52% 33 54% 1

Inflorescence
diameter

* 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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Fig. 3. Total phenolic content (mg GAE/g FW) of populations.
ooz 0 (mg GAE/gFW) S Jod oS 5 e -V JSS

Al odalie 10 mhaw jo ¢ /OAF Gl 4 rie (Ko DPPH G, SosS s woy 9 IS Jsd olime o

045 o Sglite 4isS Sy ilie slacimezr DPPH of3T JISol, (SaiiS e woys 5 U5 Js28 Oliee (n cnl 0
b odmline Sola (pl 58 OV AY) Lojly e 5l 465 SO alidee ladares (g9, ool plxl [ sl gy
Ao,y o eSS Jeid e o YL ills 0929 b AL derderianum 4565 ) ol yo gl 0,0 Couren dadz sl
Sy ol e A. elburzense a5 | wid ol Carex o blie jo g caals | DPPH o)l JGl,  (SoisS)e
Oliee Gl a8 00 il onlpliy ail oo gt (ST SloceS 5 232 (58 sloceS 5 o5 2l 5o osmline
ol 5l SLlS (55, oo ploxil Glo sy p o yol ool a8 ail atsly SlasST ool aud b )58l b aiine alal, Joid
waxg LYY 0,00 0959 pad] iz (ol j0 g0 (ol b5l pae 5l 55 ol ,155 4l (YY) Conl oo soplive i
5y el ol wilen 90555 GlacaS s jeax 55 s (V) plalS ool ) oglite sleagdss) S gl sol
& yazie l) LS ol o GlaesST (Bl byl Gl oo doceS 5 onl (SlagsT (81 &j08 5 (V0 OY) o jilgusilS )|

YTo


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.3.4
http://journal-irshs.ir/article-1-238-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1398.20.3.3.4 ]

Ohlen 5 Lo,

olas ;0 dgzge eaS 5 plolid g gleiul pilis daceS 5 ol 5l o e e Ll sl Joid slacoS 5
Lol @l & 90 4 locaS 5 51 S 2 gy 5 oS

S A

)‘ o..\.o]wé:b 6&0&‘& aS Mbso R )90 6L® Coro> UL..A @;L; S92 oD UL..M) U“'Qﬁf’ U)‘ 6L®4.‘>L....a
kSLQ‘ 9 6&‘).‘44 )15 85)....: 6‘)4 adlas U)‘ B > Coro> 6..\.2.305)5 9 0o oo lice 6&&.@.@ ‘uk;fﬁ @;L; R
Jsles uLQL.f u.“ ..\...o...u))‘ (5‘3)‘0 6LQWSJJ )i.té R \))j )‘)5 oolazwl S)90 J)‘yso 9 009 ..LJLA uLbL.f U)‘ Q'))S
2,5 el wal s ae) cul o 1) g ti Sl (65,555 slaceS 5
S ol

oage » |y Giegh ol plmil anje a5 (NSF) j5i8 ol Siagh I Coles Ggoio 5l sl e p3¥ 095 p (ylidse
Aisles (18,08 ailares aiiiils

References &b

-

Cils slo S| Sl m 55 sy VYAV hiame £ 5 Sleils @ 5B 1) p o ol £ e distm
YY) N -NE Gl e 5 o)l GlS Olasos alows . biw J (Ll jo (Allium hirtifolium) y.wge

Sy S B alsr p SleP S it ol (o) AT 632 e 85 2 5 2oy T g e Y
Ol ledal cg9)ls SLS (o 0K (romy

e )5 09,500 dix g Slpl ew Gloog Ken Sl AYAY LI .Sy ghabae ol g B0 OB eg 2By Y
ACE) YOA-YVe ol ] SLel (508 g pole aloes . SG59d98,90 slocias 5l oolawl b (Allium sativum)

1.  Akhavan, A., H. Saeidi, M. R. Rahiminejad, S. Zarre, and F. R. Blattner. 2015. Interspecific Relationships

in Allium subgenus Melanocrommyum sections Acanthoprason and Asteroprason (Amaryllidaceae)
Revealed Using ISSR Markers. Syst. Bot. 40(3): 706-715.

2.  Aryakia, E., H. R. Karimi, M. R. Naghavi, and S. A. Shahzadeh Fazeli. 2016. Morphological
characterization of intra- and interspecific diversity in some iranian wild 4//ium species. Euphytica, 211:
185-200.

3. Baghalian, K., M. R. Naghavi, S. A. Ziai, and H. Naghdi Badi. 2005. Post-planting evaluation of
morphological characters and allicin content in Iranian garlic (4/lium sativum L.) ecotypes. Sci. Hort. 107:
405-410.

4. Bagiu, R. V., B. Vlaicu, and M. Butnariu. 2012. Chemical composition and in vitro antifungal activity
screening of the A/lium ursinum L. (Liliaceae). Int. J. Mol. Sci. 13(2): 1426-1436.

5. Ben Arfa, A., H. Najjaa, B. Yahia, A. Tlig, and M. Neffati. 2015. Antioxidant capacity and phenolic
composition as a function of genetic diversity of wild Tunisian leek (4/lium ampeloprasum L.). J. New Sci.

21(2): 957-968.

Yts


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.3.4
http://journal-irshs.ir/article-1-238-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1398.20.3.3.4 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

P leandipld g ol b))

Bla_zewicz-Wozniak, M., and A. Michowska. 2011. The growth, flowering and chemical composition of

leaves of three ecotypes of Allium ursinum L. Acta Agrobot. 64(4): 171-180.

Figliuolo, G., V. Candido, G. Logozzo, V. Miccolis, and P.L. Spagnoletti Zeuli. 2001. Genetic evaluation
of cultivated garlic germplasm (A/lium sativum L. and A. amploprasum L.). Euphytica, 121: 325-334.
Fritsch, R. M., and M. Abbasi. 2013. A taxonomic review of Allium subg. Melanocrommyum in Iran,
Leibniz-Institut fiir Pflanzengenetik und Kulturpflanzenforschung, Gatersleben (IPK). 240 pp.

Fritsch, R. M., and H. Maroofi. 2010. New species and new records of A/lium L. (Alliacea) from Iran.
Phyton, 50: 1-26.

Ghahremani, M. H., and F. Dashti. 2014. Genetic diversity of Persian shallot (4llium hirtifolium Boiss.)
populations based on morphological traits and RAPD markers. Plant Syst. Evol. 300: 1021-1030.

IPGRI. 2001. Descriptors for A/lium. International Plant Genetic Resources Institute. Rome, Italy. 42 pp.

Kamenetsky, R. 2007. Garlic: botany and horticulture. Hort. Rev. 33: 123-172.

Miguel, M. 2010. Antioxidant activity of medicinal and aromatic plants. Flavour Fragr. J. 25: 291-312.

Pirbalouti, A. G., Y. Ahmadzadeh, and F. Malekpoor. 2015. Variation in antioxidant, and antibacterial
activities and total phenolic content of the bulbs of mooser (4/ium hirtifolium). Acta Agr. Slov. 105(1): 15-
22.

Rechinger, K. H. (ed.) 1963- 1998. Flora Iranica, Nos. 1-173. Academische- Druck-u.Verlagasantalt, Graz-
Austria.

Sendl, A., M. Schliack, R. Loser, F. Stanislaus, and H. Wagner. 1995. Inhibition of cholesterol synthesis in

vitro by extracts and isolated compounds prepared from garlic and wild garlic. Atherosclerosis, 94(1): 79-

85.
Sobolewska, M. 2013. Party Strategies and the Descriptive Representation of Ethnic Minorities: The 2010
British General Election. West Eur. Politics, 36(3): 615-33.

Stajner, D., B. Popovic, J. Canadanovic-Brunet, and M. Stajner. 2008. Antioxidant and scavenger activities

of Allium ursinum. Fitoterapia, 79(4): 303-305.

Tepe, B., M. Sokmen, H. A. Akpulat, and A. Sokmen. 2005. In vitro antioxidant activities of the methanol

extracts of five allium species from turkey. Food Chem. 92: 89-92.

YTy


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.3.4
http://journal-irshs.ir/article-1-238-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1398.20.3.3.4 ]

20.

21.

ohles 5 oo,

Wang, H., X. Li, D. Shen, Y. Oiu, and J. Song. 2014. Diversity evaluation of morphological traits and

allicin content in garlic (Al/lium sativum L.) from China. Euphytica, 198: 243-254.

WCSP: World Checklist of Selected Plant Families, 2014. Facilitated by the Royal Botanic Gardens, Kew.

Available at http://apps.kew.org/wcesp. (visited 30 April 2014).

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.3.4
http://journal-irshs.ir/article-1-238-en.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1398.20.3.3.4 ]

Iranian Journal of Horticultural Science and Technology 20 (3): 337 - 348 (2019)
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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