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Introduction

The Persian Shallot (Allium hirtifolium Boiss), an endemic and economically significant medicinal plant
native to Iran, has garnered increasing attention in recent years due to its potent therapeutic properties and
adaptability to diverse climatic conditions. Traditionally used in Iranian medicine, this plant boasts a rich
phytochemical profile that contributes to its effectiveness in treating various ailments, including rheumatism,
stomach ulcers, and microbial infections. Beyond these established applications, recent studies suggest that the
Persian Shallot may also serve as a potential aquaculture regulator, further enhancing its value in both
agricultural and pharmaceutical contexts. However, growing demand and the overharvesting of wild populations
have raised concerns regarding the plant's long-term sustainability and conservation. Unsustainable harvesting
practices pose significant threats to the genetic reservoir and ecological balance of its native habitats. In light of
these challenges, there is a pressing need to promote sustainable cultivation practices and conservation-oriented
harvesting strategies. Iran’s rich biodiversity and favorable agro-climatic conditions offer a strategic advantage
for the cultivation, research, and export of high-quality medicinal plants such as the Persian Shallot. Research
that focuses on evaluating local ecotypes and their nutritional and phytochemical characteristics can facilitate
domestication efforts, genetic improvement programs, and the broader commercialization of this valuable
species.

Materials and Methods

This study was conducted in 2022 across six distinct natural habitats of Allium hirtifolium in Isfahan
Province, Iran. These habitats, which differ in elevation and environmental conditions, were selected to capture a
broad range of genetic and ecological diversity. From each habitat, 50 individual plant samples were collected
during the growing season, resulting in a total of 300 samples. The primary objective was to evaluate and
compare the morphophysiological and phytochemical traits of Persian Shallot populations across these diverse
environments. Morphological traits assessed included the number of leaves per plant, leaf surface area, and the
fresh and dry weight of bulbs. These indicators were selected for their relevance to plant vigor, productivity, and
commercial value. For phytochemical analysis, fresh leaf samples were processed using acetone-based
extraction. The contents of chlorophyll a, chlorophyll b, total chlorophyll, carotenoids, and antioxidant activity
were measured spectrophotometrically. This biochemical evaluation aimed to provide insights into the plants’
adaptive responses to environmental variables such as altitude, temperature fluctuations, and soil conditions.
Data analysis was performed using Analysis of Variance (ANOVA) to determine statistically significant
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differences among populations. Cluster analysis was also conducted to group the habitats based on their
morphophysiological and phytochemical traits. All statistical computations and visualizations were carried out
using SAS, SPSS, and Microsoft Excel software.

Results and Discussion

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.

Conclusions

This study demonstrates the presence of significant biodiversity among Persian Shallot populations across six
habitats in Isfahan province. 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 genetic structure of these populations, aiding in the development of targeted breeding
programs. By understanding the role of environmental factors and genetics in shaping plant traits, we can
support the sustainable use and conservation of this important medicinal plant.

Keywords: Antioxidant activity, Carotenoid, Cluster analysis, Genetic diversity, Natural habitats, Weight of
onion
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Figure 1- Persian shallot (A//ium hirtifolium Boiss.)

(2020
Sy S 5l b LS ey i
s ggie 5 oSeal qoberdsid G5 Siglnidedyse
035 ol b b (sboolSitag) I 6yl po e ©yge )3 cnlple
g 43,5 Jai )3 o glasy yn aslio gl Slge (b pslaiods
o)) 9 Cogp 2lolid 5 (lend § (SWBF E58 () Lo jlo
ey Syge Bl LB 3y gl &S
254> 5 (LS Scumen Siop 4 4257 b (b Slaolliys)

Ll )y Copts oMo 5o bl i85 )b blS

O Cawd Sl e b (sbrolRiag) Sl 3o ) Gt (65l 0 300
Howes et al., ) cuol ouis Sle b S5 sl o () g9
Slodyis gyl g1y Lol (2020; Schippmann et al., 2002
ol slojls W) g Camer Sl L (29)l> (od>g sbaisS
Sl Slol & Cans com gl lply sl Q11 b
9035 s ) LasS cpl sl 29y loaisS I )b sl

Howes et al., ) and oo ;18 o 55 (olil (oyme 55 ) o]



VAV Gl pge (09 Sedg (oiluowdaind 9 SO Tgle ed 90 GBS R (2L OheR g (2LSjdeo

S olasl olaileS glaor wslie Jbroilr 05T
Glo Sl ) oolitel L 5oy slaglisl UL 5 S
Ebrahimi ) cuul 48,5 & )90 (JgSge 5 (obondon «Sj5ld)00
aaw bl bs (et al., 2009; Panahandeh et al., 2016
o3l (L o1 glaen slocumen o |y (S5 £55 5l 2Vl
5 ) E95 290 > eyl ML g5l @l (] g cusl
Ja ol il .l 039 ()3 590 SCuner o bl
B 95 sy (lgmg] i 5 Kis g 25 5 3y waldl (sl
g baplds gl il lp ol jw g5 cpl g 039 YL
Ol (pl alisee Ll 3 1) ywge dlox jl Cglite (alS sbaasss
2g> opl L (Borhani & Sadeghzade, 2019) cusl 03,8 wal )3
g Sdnidsige on 5 ol Car 08t wliske
el plgdy oledel il glaolidyg) 53 yawge (olendyid
&85 Ol op B b Glagh cpl 1l 48,55 050
I oldel il Cilise Clels)l g WolSidag) ) jpwge (S45
sl )5 (phb olbendsid 5 Sojlsjuddyse Clic bl
soge b basye (o3l5a laasly > Aagh (nl @S & 3950

235 1,8 oolaiwl 550

59, 9 3190
b sLaoludin gy 5 GLALS (ouuy 1 9 S 9Te

hosdgid 9 Suigdejdedyee o SRy L) Hshied
b laolRiag) b 5l pwge Gladiges (Slpl pwge LS
V) Jlo 5o () g & JS5) cilies clelis) 3 el ol
A5 (6 ygleer

HB g a8 cublsyy a3 Juad Jsbo )3 wiges B+ olllng) ]
bl Spoolas e 5l Sigdnndshiee Clio iy
Leaf Area) guwpdew oKiws SaS b Sy pdaw 5 (yb)loss
g Cuildy 3l o S 6505l @pe e Bl sy (Meter
lol «Sis js ol pgaiedy 35 Cd Eaw S s ()P
Pl a5 Blo 325 (55, 5 09,55 o p L O ygod g
aul B B oasas eols I3 cele cuia Sowds ol Cogb,
@ V0 slod b gl ) e g 25 @ Cush, Gl
oMb Sid Gl w8 )S 18 celw B Gl oS 5l
o €83 b Jliowd 93l b basee wuli (g & ey b badiges
.(Hejaz et al., 2004) xui (5 ,Sojlul sl 13,

Sl iy plojle sloolS a3 ual sgliine; laylies gl
E55 (o b il g LS Cgllae opslaer ogad
lod e GSly AdB ard g Canb 3 dp29e
) I 25 516 22,5 pasedia jlai 0)50 s 2y (slmolSlita
o550 dgo cuaS Gl B pae L sddcolb b @l
cals J(Bernath, 2001; Tatanyi, 2001) 308 (gySsl>
9 @)l QLS 0350 dlge (e 5 43 Jai ) 5p lacuses
Oljee calis oS Hbll o) ldlas » Jlolyd cuonl b g
@)1 518 adgl Jolye 53 sage olS SlaS 5 g (295l 9 0530 dlga
ol ol iy lacuses g Bodg 5 bS] By cplpln
s 1 ) 5 S oyt Bl 5 1) el cals Wlgi e
5 098l S Cux )b cnl > (yp 290 Slae Yl 5l L)
LS i Olple cas (o)l a L yu

oieke gl ey Bl Lol (gl U3)
s Sl ol Ll cul oS K oolaml gla jasls
ol ol e Rl e a9y LS sl (3D
5 hilate o Llo g 5 S5 Sls Sy &5 45 el olalS
Er Sk )b Spe GBS pelelp 2ed bul Ml
S 3kl Ve dgas VN Lo 3 (29l GlalS e ©)bs
2 Gl odewy LY 35Lle WWF I i 4 VoA L 40 5 009
2 Olpl ey aalsd Y5 o5y 08y 4 oMee VH0- o
Glisen SdisS 55 5 ol Ll 25 1 ol (512,38 o
OllS i 3 ol pwamen ) logg ol (25)h LS
45y Ske Chle (i)l 5l aep K Jolee core b (29
Kls o Sles albyly (o3l 5 aoyd </F g oyl B pan il
rwse (Rasekh Jahromi & Norani Azad, 2023) 1> 1,8 ¥
wdS sl glul Shle 2g) GbLS (p Fere j o
o)l TS 0jex (sbyeiS dlex I laygiS (LS 4 oS 03y
il olpl (Kashfi Bonab, 2011) cwl esds o plo
g b g Mo b 5 2o gllS 5 I (o8 sbyeus
b slodg cals plply wul flpl o5 ywge olS 4l 4
Gl g g Caz )3 63L) Hlun S8 Slg5 oo )9S )3 CuiS
Oz g Al anil olen 4 |y CaS VL b Jpae
5 oole @l 4 By e o LS ol )] e
Sl iz o Canl ¥ 530 glosllged (35 p3 e pges
D35 )18 45 3)90 Gl I e

pmge (SeB5 E95 ooy b bl Ll (sla iag,
elbosS 4y yeman ol Gl 3blis j1 oA5 6 glxen il



VPP il Y ojlodh 14 o (55,9L58 oo 5 pole) Ll pole 4y p2s VAY

Altitude (Meter)
GR)up ity ey
High : 4407

Low: 596

axdle oyl yd osiod\iw! (Allium hirtifolium Boiss) 51y swse oLl yia 23395 =Y JSd
Figure 2- Geographical distribution of Persian shallot (A/ium hirtifolium Boiss.) used in this study
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Table 1- Geographical distribution of Persian shallot (A/lium hirtifolium Boiss.) used in this study
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Figure 3- The leaf number of Persian shallot (A/lium hirtifolium Boiss) landraces in six habitats of Isfahan province (Tukey, p
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Figure 4- Thefresh and dry bulb weight of Persian shallot (A//ium hirtifolium Boiss) landraces in six habitats of Isfahan
province (Tukey, p<0.05)
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