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Table 1- Geographic information of the habitats.
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Table 2- Soil characteristics of the habitats.
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Figure 1- Types of leaf tip shapes. Normal sharp tip (1), very sharp and thin (2), round and semicircular (3).
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Table 3- Analysis of variance effect of habitat on the characteristics of the sweet violet plant.
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- - o e - ot
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**and ns respectively indicate significance at the probability level of one percent and absence of significant

difference.
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Table 4- Comparison of the average effect of the habitat on the characteristics of the sweet violet plant.
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In each column, the means with at least one common letter are not significantly different Based on the LSD test
(P<0.05).
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Table 5- Analysis of variance effect of the habitat on the characteristics of the sweet violet leaves
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0.62 1.04" 10.55 360.08 0.34 0.63 9
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0.03 0.60 3.70 9.53 0.08 0.17 20
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*= " and ns respectively indicate significance at the probability level of 1 and 5 percent and absence of significant

difference.
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Table 6- Comparison results of the average effect of the habitat on the characteristics of the leaves of the sweet

violet plant
N e Sy e S db
Grosden) S ppos i SASle) S e S sl ” - _
. . (o sBlw) (a5l iy
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35 1S
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SLT IS
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Kalarabad
e o3l 5Ll
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1.02¢f 9.67b¢ 31.00¢ 2.17¢ 2.672
Larijan
2.122 11.00% 22.33de 2.378c 3.172 -
Kheshtsar

A, LSD ;,ijuﬂ_uﬁa JL,.:;—\CE.N): Sols gme osl& (L Hls \SJL.::.A\_AJD-A_K.LJE‘JD-AS&LQ&.&L:A Ogw A

In each column, the means with at least one common letter are not significantly different Based on the LSD test
(P<0.05).
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Figure 2- Comparison results of the average effect of the habitat on the condition of the tip of the sweet violet

leaf. (Non-identical letters indicate a significant difference at 5% level using LSD test.)
Normal sharp tip (1), very sharp and thin (2), round and semicircular (3).
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Table 7- Analysis of variance effect of habitat on the amount of photosynthetic pigments of sweet violet leaves.

A58 JS dBs s b L, ks a Jbs,8 REBRESN i mbe
Carotenoid Total chlorophyll Chlorophyll b Chlorophyll a DF S.0.Vv
oKy,
0.10** 1.02** 0.17** 0.38** 9
Habitat
last
0.018 0.06 0.016 0.04 20
Error
Ol s s o
5.03 5.67 9.52 6.07 ; s
C.V. (%)

Al Ao s S Jlez s 3 (5ol ne Sl #*

#% Respectively indicate significance at the probability level of 1 percent.
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Table 8- Comparison results of the average effect of habitat on the amount of photosynthetic pigments of sweet

violet leaves.
RS LS eSSk S JSHS e Sk D s s eSS fs s
G osses (Fo5s5eS5 (FosseS (G osseS K,
Carotenoid (mg/g Total chlorophyll  Chlorophyll b (mg/g ~ Chlorophyll a (mg/g Habitat
f.w) (mg/g f.w) f.w) f.w)
YL
2.650¢d 4.50% 1.27bcd 3.23f¢
Elimalat
N
2,82 4.230% 1.13¢% 3.10 &
Lavij
ol
2 5ocde 4.60% 1370 3.230 oA
Abpari
s I sl
2.73%¢ 4.31¢% 1.17% 3.14¢ e
Noor forest park
W
2.47% 4,83 1430 3.40%c e
Seasangan
Jj;ﬁ&.a.’f
2.47% 5.15% 1.65% 3.50%
Namak abroud
LTS
2.38° 5.28° 1.68? 3.608
Kalarabad
dilde 031 50bel
2.93 3.29f 0.96¢ 2.33 Emamzadeh
Abdollah
QLPL‘{)‘Y
2.83%® 3.93¢ 1.07% 2.87¢
Larijan
2.620d 4.63% 1.40° 3.23% -
Kheshtsar

L, LSD og3T ol dsys 0 Izt s 3 (5ol sme sl sl S i G K Jils S L Sl O o 2

In each column, the means with at least one common letter are not significantly different Based on the LSD test
(P<0.05).
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Table 9- Analysis of variance effect of habitat on the amount of phytochemical compounds of sweet violet

leaves.
ST ol JS 455500 Js g s3Il s Sl
Antioxidant activity Total flavonoids Total phenol F.D S.0.vV
sy,
250.08** 205.81** 422.22%* 9
Habitat
st
5.00 4,73 4,53 20
Error
Ol s o
2.73 3.37 2.90 - e
C.V. (%)
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## Respectively indicate significance at the probability level of 1 percent.

J5 sl riy 5 (St oole 08 el SUE 28 oo AF/TT) o iy oS gy oS0 IS 8 0p 2
DL )}SJ\A C)Lﬂ&a 6).19 ﬁbL&U U'ij:“"s cbﬁ dbg)y aK.iij) 4 ij“ (&..;..7— oJLd (’Jifg)?‘“)jﬁg r;L;L:,aVV/rY')
Lel&in s, plo 5l e Jame aiiny 2o, 0 Sy SlianST 5T el Ol )Y oKin g, 53t bl i oK s,

(\' J)&)Mﬁ)‘ﬁé}bTo))&{)bdﬁgTJ@)Ybe@))w\gﬁ‘cbﬁ

Sane 4ty S 1 pleard 52 DS 5 Uiz 1 oK) S Rl dlie gl -V g

Table 10- Comparison results of the average effect of habitat on the amount of phytochemical compounds of
sweet violet leaves

SleSI BT ald sl 0 S e 38 0 S k) IS N walep S el SIS e S L) S

(Ao 53) (Kix (Ko oKy,
Antioxidant Total flavonoids (mg of quercetin Total phenol (mg of gallic acid Habitat
activity (%) per gr of dry matter) per gr of dry matter)

oYL
83.00° 63.33¢ 75.334 i
Elimalat
N
92.00? 75.33%» 83.67™ &
Lavij
ol
92.33? 72.00° 84.67° oA
Abpari
S K Sl
74.67% 61.00% 62.67¢ S
Noor forest park
e
77.33¢ 61.67¢ 64.67° e
Seasangan
J}ji&“-"
72.33° 55.00° 62.67°
Namak abroud
sLTs
73.00¢ 57.67¢f 62.67¢ -
Kalarabad
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e

Kheshtsar
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In each column, the means with at least one common letter are not significantly different Based on the LSD test
(P<0.05).
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Figure 3- Cluster analysis for grouping the habitats of sweet violet. (The numbers assigned to the habitats are, in
order from one to ten, Elimalat, Lavij, Abperi, Noor Forest Park, Sisangan, Namak Abroud, Kalarabad,
Imamzadeh Abdullah, Larijan and Kheshtsar).
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Abstract

Sweet violet (Viola odorata L.) is a perennial and aromatic plant from the Violaceae family that grows
in the northern regions of Iran. This research was conducted in order to investigate the biochemical
diversity of 10 selected populations of the sweet violet plant in Mazandaran province in 2023 in the
form of a completely randomized design with three replications. The habitats included Elimalat, Lavij,
Abpari, Noor Forest Park, Sisangan, Namak Abroud, Kalarabad, Imamzadeh Abdullah, Larijan and
Khesht Sar. Ten samples were collected from each habitat and traits related to vegetative
characteristics, photosynthetic pigments, and phytochemical compounds of leaves of each population
were evaluated. To categorize populations, cluster analysis (cluster) was performed by Ward's method
using SAS statistical software version 9/4. The results showed significant differences in all the
morpho-physiological traits across different habitats, so the highest height and number of leaves were
observed in Elimalat, Lavij, and Kheshtsar habitats, the highest diameter of the main and secondary
stems, fresh weight and plant dryness, leaf width and surface area, and petiole diameter were reported
in Kalarabad and Namak Abroud habitats and then in Kheshtsar. The most photosynthetic pigments of
the leaves were evaluated in the habitats of the west Mazandaran (Klarabad and Namak Abroud) and
the highest amounts of phytochemical compounds were found in the Larijan habitat which is located at
a higher altitude above sea level (4115 m). The cluster analysis of different habitats based on the
measured morphological traits and climatic characteristics divided the populations of violet into three
separate groups. In general, we can conclude that geographical differences are one of the most
important parameters affecting the growth and quality of native plants. Most of the morphological
traits, photosynthetic pigments of violet leaves, and secondary metabolites such as total phenol and
flavonoids in the studied populations exhibit significant differences. Some of this diversity is
attributed to genetic characteristics, while another part is influenced by climatic conditions.
Keywords: Biochemical traits, Habitat, Leaf characteristics, Violet.
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