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Introduction

The Persian Shallot (Allium hirtifolium Boiss) is a valuable medicinal plant native to Iran, known
for its significant economic value and medicinal properties. Its rich phytochemical composition
makes it useful in treating various conditions such as rheumatism, stomach ulcers, and microbial
infections, while also showing potential as_an aquaculture regulator. However, the
overexploitation of natural habitats poses a threat to its-biodiversity and survival. Sustainable
practices in collection and cultivation are essential to address the increasing global demand while
preserving genetic and chemical diversity. Iran's favorable climate and plant diversity position it
well for the production and export of high-quality medicinal plants, including the Persian
Shallot. Research on the nutritional value of native plants can further contribute to their
recognition and utilization.

Material and Methods

This study was carried out in six habitats of Allium hirtifolium Boiss in Isfahan province in 2022,
focusing on different altitudes. The research aimed to assess the morphophysiological and
phytochemical characteristics of Persian shallot plants by collecting samples from six natural
habitats at different altitudes. Each habitat yielded 50 samples during the growing season, which
were then evaluated for traits such as number of leaf, leaf area, fresh and dry weight of bulb of
Persian shallot. Phytochemical analysis involved grinding fresh plant leaves with acetone,
followed by spectrophotometric readings to determine chlorophyll, carotenoid concentration, and
antioxidant activity. Data analysis was carried out using variance analysis to compare means and
cluster analysis to group habitats based on their traits. The study employed SAS, SPSS and Excel
software for statistical analysis and visualization.

Results and Discussion
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The results revealed significant diversity among Persian Shallot plants from different habitats,
indicating high levels of biodiversity due to environmental and genetic factors. Variations were
observed in morphological traits such as fresh and dry weight, leaf area, chlorophyll, carotenoid
levels, and antioxidant activity across the different populations. Altitude was found to be
particularly influential, with plants at higher altitudes showing larger leaf areas and higher
chlorophyll concentrations. These adaptations suggest that environmental conditions such as
temperature and sunlight availability at different altitudes strongly affect the plant’s growth and
phytochemical profile. Phytochemical analysis also showed higher antioxidant activity in plants
from higher altitudes, likely due to environmental stress factors such as low_temperature and
increased UV exposure. These findings underscore the importance of altitude in influencing the
biological and chemical characteristics of Persian Shallot populations. Cluster analysis grouped
the different habitats, revealing distinct patterns of trait expression that reflect the plants’
adaptation to their environments. Understanding how environmental factors like altitude affect
plant traits is essential for developing breeding strategies aimed at improving yield and medicinal
properties. The study emphasizes the need for selecting landraces with.desirable characteristics
for both cultivation and conservation purposes. By considering environmental gradients in plant
selection and breeding, we can ensure that the genetic diversity and valuable traits of Allium
hirtifolium are preserved.

Conclusion

This study demonstrates the presence ‘of significant biodiversity among Persian Shallot
populations across six habitats in Isfahan provinces The results suggest that altitude plays a
critical role in shaping both genetic diversity and phytochemical composition, which are key to
the plant's adaptability and medicinal value. The observed variations offer opportunities to select
suitable landraces for specific uses, whether for their phytochemical content or their ability to
thrive under certain_environmental conditions. Further research should focus on identifying
specific genetic factors contributing to this diversity. Molecular markers can be used to gain
deeper insights into the genetlc structure of these populations, aiding in the development of
targeted. breeding programs. By Understandmg the role of environmental factors and genetics in
shaping plant traits, we can support the sustainable use and conservation of this important
medicinal plant.

Keyword: Antioxidant activity, Carotenoid, Cluster analysis, Genetic diversity, Natural habitats,
Weight of bulb.
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Figure 1- Persian shallot (Allium hirtifolium Boiss.)
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Figure 2- Geographical distribution of Persian shallot (Allium hirtifoliuméoiss.) used in this study
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Table 1- Geographical distribution of Persian shallot (Allium hirtifolium Boiss.) used in this study
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Table 2- Results of ANOVA for morphophysiological and phytochemical characteristics of Persian shallot (A. hirtifolium) in six habitats of Isfahan province.
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Isfahan province (Tukey, p<0.05)

W\\Hw
Jsb 53 of (ore bul s b g )5k 1 il GalBestgblie )37 Sj g & aih oly o Stags,

o3y 4 byrpe puange Fow iS5 5 )jg onpimadllian ool 3u(VU et al, 2013) sgb 0 (50 A5) (50592

slaodgs 4§L5Jl> P Dy Cabdilbe Gwe (e 2700 8[.63)| 9 )LMJ|95 055 yllS sloolKisg, 5 eads LS)?TC‘*?
5 5 0 oS Cubilis mgr sie 2960 elil 5 a5 YU 1o 8 i WeelSiyg ple jlead (spslaen
Job )3 Lo g (6yghisloyed ;o @olis Lo 4 cowl pSew odty ol (3 U)Wy olassl dgs 4y 1) Fow Suts

e e ¢ . .%; A & & & o o g &
Ol ) pge g ()9 1 Led 9 39) Jsb b 3l olS (g ailate gl piman g olS ol sy s0y9
(; Vu et al., 20130kubo et al., 1999) col ord 3,55 5 L

&
‘“\\Huw

AR



(l")f)u)S
Weight (g)
e el
ONPOOONMOD
QOO OOOOCOOoO
(o
oy
I -
(o
%, [ -
Q0
%, [
Q0
Q0
I -
m
o oo
R {
<
Eog
\C. o

o N v N v
& » R S ~ s
» ¢ & & & &
s & o & o »
& o N W ¥ &
ng Qo Ge C,O . o@ &
ﬂboé ‘zﬁbe < é\ % S
£° ¢
Q =
< ol oy linwl bolEiyg,

Habitats of Tsfahan province

bl o8y i 43 (ANIUM hirtifolium Boiss) il ys! uge 5081 (SWo385 cret Egms Sl 3 57 339 eSOl dunslie 4 IS5
(0105 55) it y
i,

Figure 4- Mean comparison fresh and dry weight bulb of Persian shallot (Allium hirtifolium Boiss) landraces in six
habitats of Isfahan province (Tukey, p<0.05)
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Figure 5- Mean comparison leaf area of Persian shallot (Allium hirtifolium Boiss) landraces in six habitats of Isfahan
province (Tukey, p<0.05)
VY



Olys 4 @ Jdg)lS Al (sitiwgd (oSS, 9 Jd9)lS (e (LS ) e (SJdmie Clie Sl (o

2o & (SeS SIS lgie 4 Do)l 398 0 A lid S (o0 b (pliend G5 @] h9 5351 &S ol WSS,
4 oxd 3,55 (Costache et al., 2012) xS o Joe 8 Jdo S 4 oad wlo 95 JGl b iwgid 55 aiaao pé
donpo |y 095 (sitiwgid bulid ¢ Jolw jd atolis slaaily 5 cudlig JS sl 5 ojlul ials L clelas) o lals
@ boye 1wSbe duwlie mli pols adls > ( Tajali et al., 2002; Eisapuor et al., 2020) suisy
Dlise dmelSitzgy gl il L o ol L5 (pple baugt o1 (SIS s Y S 5 b @ (sl b,
ol pogad 53 palie oyt il oo lls oo 2800 elisl og: sloodgs o (g sk Al I3 Jidg kS
(5 JSa) 59 cudsibo (g (650 2560 gLl ogy (clmodgi 4 bgsye yiaS polie g wisly olaisl g 4 |y claw
2 (528l p S oS oo 0198) w5559 (lime s 48 5l L (:S0kee Al s 4355987k L)l 5o

oitzgy 39 55 (58l o5 1 1S ke OIBT) wgn) olism e 3 slaclyhioss JBlS s e 2800 glis)

A oanlite Cublee sy 60 2560 £ ) 5 il ;B9 0

1.60 . Mo L,
1.40 b D Juds 15
1.20 .

c a Ma WS Judo ks
1.00 cd ¢ b b o
0.80 c Mc c q el

(5 cdlip)S 5 ey o) by S
Chlorophyll & carotenoid (mg/g FW)

<® < Okl bl oliin g,
Habitats of Isfahan province

Allium hirtifolium ) 121 ywge o5 (S35 (a2 33559, 9 JS g IS Dy IS’ @by 15 (sloione (yufilh dumllio =6 JS5
\ (0705 «(S¢7) oyledua! ylim! olRuisgy (wid 43 (BOiSS
L
Figure 6- Mean:comparison contents of chlorophyll a, chlorophyll b, total chlorophyll and carotenoid of
Persian shallot (Allium hirtifolium Boiss) landraces in six habitats of Isfahan province (Tukey, p<0.05)
ol & g ond lagl cadlad | glo syl S5 4 o1 cla Il Joas b oS it (sl JgSUge Ly lasus T 51
bis (glisly )3 5 18bige b oSl Bl 5l (Slogilly aie Sl prmge S oo S gl Jobo o5 ) i
Ghasemi Pirbalouti et al., Ghahremani-Majd et al., 2012;) cul 48,5 )8 455 390 sl oMo
)l & baye cuiy @ Gsl.xtuSlu:ﬂ Culled Lo yd o pieS g i S 3D L 1Sl dwslie s (2015
cilisen (laolSingy o > 29290 s ime Sglis (6 JS5) ilice YU b (yah b g cudbibo (g syt 2700

VY



Tomas-Barberan and ) wisb Ly ¢ (S «Cogb) Jio oo Jolse o & Wlgs o (S5 sloygSh 5 09Me
Asili ) o, Ken ¢ ol (Ebrahimi et al., 2009) ,Ken ¢ ou2lyl .(; Bhandari et al., 2014Espin, 2001
e Jelge a8 15,8 5155 (Ghasemi Pirbalouti et al., 2015) o, \Kan ¢ Jogbym ol 4 (et al., 2010
Il g rrb SlopinS1 Bl Connl & drg b 0)lIS o U yse anSI ST i 59y Sb 4 S g
ewlio laan 35 wlgs o 1) g bB SlunS] 5T cldld &S claodg ( ooy g ol mlio )3 layl Gyuno

Al olBa sl > ol Salsa gl

(%)ual.\.m\sluﬂ Culled
Antioxidant active (%)
@ 00 ©O© O
o 01 O o1
o O O o

& <
0 S S
N & § & & &
x\‘ & & S o N
& & ¥ ¥ g »
Q QQ G@ GQ <
N o R g
A§° ’Sb @eﬁ %0%
()

& & oldua! ¢yl loeliiyg,

Habitats of Isfahan province

bl 8 g, (i 43 (Allium hirtifolium Boiss) (! swge (o092 (520395 (pr (HimnsS 1 5T Cllad (a8l Lo =7 JSCi
(0/05 S 95) &y oo

Figure 7- Mean comparison-antioxidant activity of Persian shallot (Allium hirtifolium Boiss) landraces in six habitats of
Isfahan province (Tukey, p<0.05)

G595 O 0 29290 Laglds o aeasld (Bl g (gdinog)S sl pre oty (S lades il g 4o
Olao wlal p ddlles 3j50 Gy (ca0g)S wls cwl caliee Glaw wlol p bog)S 5 biues b
o1 03l ()Lt [ US55 a8l alold jlime o (Ward) 5)lg (il ly oo g, 4 (aliansbgind 5 SoSs)on5:d58)50
So3gi L0 mans Ll 09,5 Jlos 4 D wsllBl aAlols )3 adllas 3550 (clrodes 345 o oanliie 45" jehailen .Caul
s 15T Ealld (oYU polia b luslss 068 S (s 20 2800 glis)) 5 cabblo ymgr 2700 glisy) oss
b (st 2560 glis))) cudsilo g oSty Jl 09,5 0 Y gow SUiS 5 5 (39 9 M550 5 by )l (oYL
Syl oyt b ol 9 Vb b (908 oldag) pod 09)5 Judg IS (slgiee jluie (pjieS g S e (pjieS
0555 )8 MBS 5 p ey 095 )3 Sy s iy L luslys 008 S (60 2120 (slaelSitg) g pouw 095
oslan S ol Ll 5 (S5 Jolgs 53 £55 5 glis 4y Wlgioe |y Tiome 09)5 oz o dalllas 3)90 (glaodgs
ALl oo sloodg o 4y Cund gty (IS, )l 09)5 G p0 485 B claodgs oS (g sk 4y o s ]

V¢



ity 095 o lwds 1 1 1

(5 2aTA o £S5 )
Golestankoh 1
il oy 99

(5550 TVl
Boyin Miandasht 1

Cdnilas oo 93
(5 55 YOS+ £l5 )

Boyin Miandasht 2

RELEERTERY
Fereydounshahr Lower

YU e 3
Fereydounshahr Bala

Slwiles 095 LS
(g ya TV g0
Golestankoh 2

U o2 bombighed 5 o912 jadsd y90 Slino ol o] (3l 0 gy rnd )3 (Sl poriglisog: SL00395 (Slabos 305 -8 S
Ward g, 3 o3k

Figure 8- Cluster analysis of native Persian shallot landraces in six habitats of Isfahan province based on
morphophysiological and phytochemical tra%s using Ward's method
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