[ Downloaded from flowerjournal.ir on 2026-06-25 ]

[ DOI: 10.61882/flowerjournal .9.1.99 ]

NA-84 :(DA ((VFF) s OlalS 5 S

=) bl 9 J5

23S 2 S SNy Jb sl 5 ST AT S B ety s Sy SSUS

(Viola odorata L.) jJass aidy sbaCones

Y #) o . AR
Sy ool & o S b o Sl A

Ol oDl 55T oK1 lides 5 pake Aty (o3 5 SLEL psle 05 S )
Ol (5uald o3 5 S5 omikige o olSim 3 ALS ST 50 (5558 s 05 S Y
Bd ghanbari@iau.ac.ir
VEY/UA 25y b O YR T/AS 16,500 Eb AP VAT il s st

Ol e 31 bl 53 55555 &y sma 45 ol Violaceae o5 3l dludis aLS (Viola odorata L.) Jass i
oS Comar V00 pledan G Sy F s s 18 S GSUS o n Sl sk ol s
plowil 5SS aw b dalas SalS = b B 55 s dlS ST 51 i VEY e Bl 3 0Lk Okl s laas 4k oS
Olom Y cdblie o3l palal LIS 035 5 Tad 0B g 555 Mo S s mol s eVl ol Lol 55
(s Sleogast 4 by Sl s dd oslaer ALS s V0 OLSS a s s, A sy et
5 Slie el sl Ol ml S bl Comexr S plendgd OLS S 5 wls GLalS,
by e 3 S, sluw 5 Gy gl it S Sosb 4 Lz o LS s sme sl Calises slael&i s,
5 oeE Wp SES 5 5 U5 b s Jeol Ble B o iyt aalie et 5 Y WYL oKy,
Gl i i3S IS it e 5 35551 5 LS laelliu s 3 S s b 5 S eha
boedsmd LS 5 slie iy Lol Gl 5 sLUMS) 0Ll e elKiys, 5> S sy
il (gaollin 5, gladp a3 (e 1110) Lo e S5l gl o it b Ol sY o8 55 gl gad 0 Lo
Ol st foma 3 5,5 Shupendl | s 055 dw a |y Jlars alin Cilie glacares ol (5, Seslll Dlis elad
el pals s 5 QLS kS 5 Al s ke sl bl e 51 S plilae lasls S 8 S s
330 Slamaz 53 JS A58 5 b wile o Fge slge 5 atiny S L,y SLaliS ) (S5 Slin LU
L oaly A s (S35 gl Shs @ b Ll SSUS ol 5l Lis S g ol s gl s

A3l el eyl

u‘il':““'.‘."‘:}':‘ 6“;}13 ca&ﬁ)) cgfj C)kfpw cé\...';.d.u d-\:lg duej‘}

wie) ol g L5


http://dx.doi.org/10.61882/flowerjournal.9.1.99
https://flowerjournal.ir/article-1-289-en.html

[ Downloaded from flowerjournal.ir on 2026-06-25 ]

[ DOI: 10.61882/flowerjournal .9.1.99 ]

NA-44 4 (V4 Y) o 0lS 5 IS

4sdle

5ok slagiasy 5 (K3 25l L mbe s oS Sl QLS Sl goledp a8 b o2 s, Olpl siS
Yazdi Faretal., ) aule SLLe a8 il 5 oo olusl glasls 058 G b o o3 5l s sled 4 0LLS golsa 65,8
2ooshe Vb e 3 s s ol 3 S0 Cos | OLS b s alee s O Ll i (S Osmen Jlye (2022
Chenet ) S o G5 oa b 35 b s SLS 5 Blad 5l s 55 00 eis Sl 4855 S cilmn Slacgi 55 o <S4l
i (Vogel et al., 2016) Jas o l5sl 1y (Soh iale b o i e Sl A= 5l e ol e e .al., 2023
s ol Lol 055 ol 5 ciS gl ai S 5 aul o casts 1K 51 (Ao AY 30) ossls alS sbaa S
Gl g sl OLS axwgs O35 ol sdias 0L cpl 5 Ligd oSS gsls OLLS 5l Aoy Yo L o
.(Hamidah et al., 2018)

Qasemzadeh et al., ) <ol («iiu [S) Violaceae o, 3l Viola «,S VA 51 S, (Noori et al., 2016) ' laxs 4t
Qasemzadeh :Noori et al., 2016) 4.5, oS AL s sbasdS sk Sl glas o5 L alS &S ol (2015
Jli el o g oS -pl . ls (Motavasselian et al., 2022) 5 5 3 gl Ol e b gs 5 ooy (et al, 2015
Feyzabadi et al., 2014) 353 o <ol 5,355 Sy Ol Jld sble 5 o3 28 jsba 5 3l e Lyl 5 W 3l
o b csr s K 55 0l Jles = AS LS asis sk 4 & Liasy > (Mozafarian, 2022
ax)las .(Rad & Shafiei, 2010) s 5,55 la K L3 bsatin pl, 55 cp 2t V. odOrata L. e el o plonil
S50 ) 5 alend i (55550 gl LS Sl eslinad b Bdas 4zl was 55 53 g OLLS S5 S80S
S5 S80S s 53 (MirMohammadi Maibody & Golkar, 2019 Moradi et al., 2022) <ol o ol
bl 4 e 55 5 ol (K55 G580 e Dbl Compe tla KL 58 a5l sl (o oS slaes s
Lpde oS et 5 S slacs

Los e pamie OS5 O35 s romen 5 2l (o) la Sy Bl 5l Jane aiiy olS Coeal 4 ax 5
OS5 58 5 o lbdisn, Slhwpast $as p oKy S8 plelid b ddaly 55 SWl Olides rage aes 515 23
s (g il saelKin ) 55 sl Gai planil by olS pl o e

L g, g olse

Glane adin Sl 5 Gl 5 pland b iy e Slio il slaol&iy sy Slssas U ) 2
Gk 3 sy olS il el el gl pll 1SS A b ol L 4l A B s b3
i S il o5 Ve e e Slaes s 53 trpe e TXY sl LSS Sl e 0 ol SN
SBAr (2o 5 dsb Jod 5 Sl 3 b s s GPS e s ailSes bl oLdlar Sledbl s S (5ol mer

O dode) s S el 5 gyl podlasl L*Pck“j‘ gl s

Viola odorata -\

Voo

Wity bl g 5


http://dx.doi.org/10.61882/flowerjournal.9.1.99
https://flowerjournal.ir/article-1-289-en.html

[ Downloaded from flowerjournal.ir on 2026-06-25 ]

[ DOI: 10.61882/flowerjournal .9.1.99 ]

Sy ey, Ul Dbl - Jpu

NA-44 4 (V4 Y) o 0lS 5 IS

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).

AL Ll Ol v
O35 3l el b puoros ey 5 e O3ls 53 ol sy 0,8 Sl p 8 o e ¢ LS SLaliSS ) Ol aslis gl 5
Fron S b G ol olSius 53 e (A 0l| Wged 4 dopn Av el 2 e Yo s gt w3 =L
Sl A i gladnd b a4 S mle 31 Lols S48 el I oslae .5 S 513 aids V0 ode 4 adds 53 0
a o5 IS gl el PP Glagmse dsb 5o Wl b w4 e 5wy Stagthy il S8 5o (b s 6 5ed
ol laie Visible/UV-45 Lambda Jde e 565 xSl b 5 Wads 95,18 gl 5 Ve 5 b o5 IS (gl e L £¥0
el 5 Oos r;ﬂcﬁ&@wﬂu.@ﬁws,b @ Jobs IS Ol V=Y slaadasly Sl eslinal b ol 5o a3 3
(Aron, 1967) Jsl cows 4

Chlorophyll a = (19.3xA663 - 0.86xA645) V/100W Vbl

Chlorophyll b = (19.3xA645 - 3.6xA663) V/100W Y adal

Vo

Wity bl g 5


http://dx.doi.org/10.61882/flowerjournal.9.1.99
https://flowerjournal.ir/article-1-289-en.html

[ Downloaded from flowerjournal.ir on 2026-06-25 ]

[ DOI: 10.61882/flowerjournal .9.1.99 ]

NA-44 4 (V4 Y) o 0lS 5 IS

Carotenoides = 100(A470) - 3.27(mg chl. a) - 104(mg chl. b)/227 Y da,
G 51 ol GB35 Jshom) ekt Slo Jghons o =V
Sl TV 5 PE0 SFY Glazse sk 3 55 d =A
05 e gyl 5055 =W
tbord fid Slas () 2
IS 3 Ol s S o510
Oljen 5 adis 518 ole s ¥o glas 5o O oS s olSies L ol glaolas ¢ Jsike (5, Soslaas 5l
58 E esp g A - B s 4 e Gk oSl elas > e 6 sbiss
e O L il oslae 51 nd L /0 (Yo r)) O))es s McDonald 5, 5k .(Singleton & Rossi, 1965)
Lol o5 a0 Ve o e Dl S Jskoms 51l Jn ¥ (0 G35 Ve e DTG 8) S s )5 B e
e e 585 Sl olSis Jas 5 Jsloms oo Jlie e (235 513 BBT sles 53 423510 Sk bl 4 S
eSS, osy sk cpds (Oroojalian et al., 2010) 4s il 3 e 5L VEO g5 Jsb o Visible/lUV-45 Lambda
Sl 3 35kl e A alnil il glaclale L S el 31kl ad e ($55 55 (IS g = 53)
o chle s gl (pm =y chle X5 Ods sue Y Y=0/00114X+0/01062) s S s S A
spmge o glacS 5 chale Ol 5 eals L3 (V) YU Wales 3 1) sty xSl 51 odel s 4 ol sl dad se
Pl 3l e ) eslizal b oojlas ol 5 slie ol 3 i3S boes PPM (X) e Laisad 3
A S oslas ¢ 3 el SIE 5 Lo
JS S S  Oljee (s
o) AL ke Glasslae 5l oS o a sslinal LS M Jlde o Slp o dl LIS eSS 5 )
RS I FI RU CES I VLR JE e g W /- AP E{ KSR QPN WV S P TR
Yo ode 4 BBl sles 55 ke e LS S 5 ke OF 2 oo YA 5 (OM) el Sl 23 s /Y o((J pilee
Visible/UV-45 Lambda Jue e g5 ool oK b a6l Y10 3 281y S 5 8 Ol ol esls 13 4dds
-YOr slaclale 55 Jslke (Quercetin, Sigma Chemical Co.) v 35S slad sloes b 3llilinl s a5 865l
ol Cowsay YN st alslae e L3 S ey EXCEL SIble 5 L o 5 el g ) oo e S0 S Ve
.(Chang et al., 2002) sl Cowusay clale Olan b X 5ol o35 S1 3 Y (gl @ Lo s 5l ol okl glacsds
SIS T b Ol s (5 S0 5100
A osbizal (o3l = S = Jediss =Y 5V lpaiss ST Il 51 GlnsST ST el Ol (s, Se3lul )

A3 S g el Jple o Ox\ 7 S OXV T mg v ooglize slackle s A el Sl slaeslas

DPPH (2,2-Diphenyl- Picryl- Hydrazyl) -\

\of

Wity bl g 5


http://dx.doi.org/10.61882/flowerjournal.9.1.99
https://flowerjournal.ir/article-1-289-en.html

[ Downloaded from flowerjournal.ir on 2026-06-25 ]

[ DOI: 10.61882/flowerjournal .9.1.99 ]

NA-44 4 (V4 Y) o 0lS 5 IS

Ol s ag oosline glachle L alS slae,las 5 DPPH (8 MQ/100) sk 51 V1) G a0 o ghies yunne
Visible/UV-45 Lambda Jie e 555 il oSaws L za il OV s ilosl glos 53 aids Yo 3l dmy Lad el
el sty s by 5 eslizad U e sas DPPH 5131 UGl Slgs daoys s (5 50510

R%=AD-AS/ADx100

A oslitwl (S o Hlgs |y 5131 GadGsly Loy 00 48 ojlas 1 2ale) IC50 eyl 51 Laolias cdlad avslis (gl
.(Sun et al., 2007)

Y RS ITRTE S

o3lizal b andllas 3,50 Slio Sls O 5l a5 A plowil Balas MalS b B 53 sl 4 e suls pesls 1
Jos 5 s Sl boamer Gaiates S (238 18 alie 3)5e Ao s O Jlexsl mla 55 LSD Osa50 3l
by 5 bl dshr 5 Lalsgad ey i eslizul 4/F a5 SAS Lg)bﬂ)\)élp;jWard Do o (radkS) glad s
2 dy o) 50 Word office 2016 5 Excel (sla 53l

Cou g mls

G Ol ga

Lo)s S Jlars a3 ane Wiy S SE 5 5 035 (B s ol Ble i wp il Slis oK,

(Yt J)J}-) NEY QL.:..: )\DL;'\:;A CJJLE eK..i...{j) J;\ Co g5‘°)‘e e NS 43}4.; }bu‘ )‘JL;\M CJJL‘S

Sane 4k 6 g Slo pa 5 0By, S bty 4 Y Jpur

Table 3- Analysis of variance effect of habitat on the characteristics of the sweet violet plant.
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difference.
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Table 4- Comparison of the average effect of the habitat on the characteristics of the sweet violet plant.

&g St O _ Grades) o ailu s ol Bl L “3}%@5)'
_ (¢5) €5 5 035 Ce
() . Diameter of the (R (Gressla) TR
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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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S dsb p eSS &S dilhe ol a4 el ol Lol 5g cogline Calies ol sy 53 S Jub ax I
SUMS 3 Gre sl VAY) Jans aiin S 5 (5,8 oo jti i S 15 g bl o5 5 SO s g Lls 1) Gre sle VV)
oiu s, 3 (e FANY (ol . Kle) € 55 S sli op miy 5 e o3lsslel 3 (e Sl V/EV) OF op zaS 5
Syl e 3 S ol (e WPV (oue Sole) S sl o zeS Al o3l pelel oK s s sy
VIVY) S o o S 5 prpe e 8l WY (g3e 080k LsLINS 5 el 35 21l glaolin s & bogs e
D150 g 5 et 53 Goshen YY) S pan J5 o iy Al sdalin diltis ool palel olys; o (e e 5l
S es ad op xaS i 515 bl ex, s S he i s iy 93 opl &S A5 oLl (e s Y/00) LTSS

(9 J}Jo-) L edalie 41\‘.).,.0 eb‘}a[x\ cK.Ai..sJ) BE (j:’dL;L:‘ '/Q')

Vv

Wity bl g 5


http://dx.doi.org/10.61882/flowerjournal.9.1.99
https://flowerjournal.ir/article-1-289-en.html

[ Downloaded from flowerjournal.ir on 2026-06-25 ]

[ DOI: 10.61882/flowerjournal .9.1.99 ]

NA-44 4 (V4 Y) o 0lS 5 IS

Sane aliy olS 8 Slopas 5 oKy, 1 Kl amylis —F Jga

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
Petiole diameter (g Number of Habitat
Leaf width Leaf length
(mm) Leaf area (cm?) leaves ea(C:/nv;d ea(Crt;r)wg
VLU
1.45d% 10.332bc 46.67% 2.47%c 2.832 i
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o
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35 1S
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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 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 s s REBRESN i mbe
Carotenoid Total chlorophyll Chlorophyll b Chlorophyll a DF S.0.Vv
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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
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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
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QLPL‘{)‘Y
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2.620d 4.63% 1.40° 3.23% -
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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 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
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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.
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Table 10- Comparison results of the average effect of habitat on the amount of phytochemical compounds of
sweet violet leaves
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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

ARR

Wity bl g 5


http://dx.doi.org/10.61882/flowerjournal.9.1.99
https://flowerjournal.ir/article-1-289-en.html

[ Downloaded from flowerjournal.ir on 2026-06-25 ]

[ DOI: 10.61882/flowerjournal .9.1.99 ]

NA-44 4 (V4 Y) o 0lS 5 IS

e 03! 5alel
8767b 68.67¢ 80.33¢ Emamzadeh

Abdollah

94.672 77.332 94.33?
Larijan
e

Kheshtsar

72.00° 54.33f 62.33°

216 LSD a3l el 5 ds 0 Jlozt s 53 (5ol sne sl sl S b G K il S Ll Sl O s 3

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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