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(Petroselinum crispum Mil. )

Genetic and morphological diversity of native populations of parsley
(Petroselinum crispum Mil.)
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Table 1. The list of names and the place of collection of the seeds of the native stands of parsley

UTM) Ul i Sl

bods 55T oo Jree 2Bl i

- . Geographical locations of collected s .'?‘
Geographical coordinates g seeds Parsley i Conas ol ol 2
($,5) o8 (Ji) Jsb sy b ol population names Custom S
Latitude Longitude City Province code
(East) (North)
51°40' 49" 35°28" 54" = o Sl 501 1
Pakdasht Tehran Persian parsley
) P e olE (A
51°39'4 35°16' 17 o 7 & 502 2
Varamin Tehran Pich parsley
sy s o ol ()l 5 okl s )ly P o S
paseiali paseiali 503 3
Bought Imported Khazefer parsley
T sy ol (gl RS Skl (g e
4 4 504 4
o o Bought Imported Italian parsley
48°26'29" 34° 54’ 25" e Ol e ner 211 5
Bahar Hamadan Bahar
LT o 2 R ST 5
48°21'0" 33°28' 0" e t e 207 6
Khoramabad Lorestan Khoramabad
63 Ol j 55 R
48°53' 6" 31°35'6" < o < 208 7
Mollasani Khuzestan Mollasani
Ola Olgao! Ol
51°40"3" 32°38'41" 109 8
Rahnan Isfahan Rehnan
51°40" 3" 32°38"41" e e Ol el 110 9
Jarqouye sofla Isfahan Jarqouye
51°9'13" 32042/ 9" 015 Olgtel rF sl 106 10
Karvan Isfahan Tiran & Karvan
LT Cams Olgiol ST Cas
51°22'0" 32°38'3" > : 112 11
Najafabad Isfahan Najafabad
Olws Olgao! Olwsyl
52°22'21" 33°22"47" 105 12
Ardestan Isfahan Ardestan
GNP Olgio! VeSSl 5 5
55°4'59" 33°46'30"” 113 13
Khur & Biabanak Isfahan Khur & Biabanak 1
Sl 5,5 Olgio! Y eSSbl g 455
55°4'59" 33°46'30"” 114 14
Khur & Biabanak Isfahan Khur & Biabanak 2
LT dases 35 U1 deses
54°22'4" 31°53'50"” > - : 215 15
Mohamadabad Yazd Mohamadabad
g il ol . .
54°22'4" 31°53'50" Chah > il e ol 20616
Seyedoshohada yazd Chah seyedoshohada
. . Jdsse Ol = SESH
48°24' 12’ 32°23' 16" 217 17
Dezfool Khuzestan Dezfool
5 sl S (R
57° 44/ 26" 28°40' 41" el ° : 218 18
Jiroft Kerman Yekta
g P qn Sy ok s V Olias
57°44'26 28° 40’ 41 219 19
Jiroft Kerman Dehghan 1
57° 44’ 26" 28°40’ 41" S s Yo 220 20
Jiroft Kerman Dehghan 2
57° 44’ 26" 28°40’ 41" S s "ok 221 21
Jiroft Kerman Dehghan 3
52° 197 60" 35°1370" S O e 2 )
Garmsar Semnan Garmsar
s 08 a0 ol
57°4' 48" 27°8'48" T - 223 23
Minab Hormozgan Minab
49° 427 0" 34° 47 48" = SFr Ll 224 24
Arak Markazi Arak
Lo S Olm3T o
46°16' 60" 38°4' 60" Tf];f", East ng’_ 225 25
abriz Azarbaijan apriz
. S o, Ol & .
dgie g
59°36' 15" 36°18' 25" 226 26
Mashhad KE:ng\S/?n Mashhad
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Table 2. List of quantitative traits measured among native parsley populations according to UPOV guidelines

S S o3Il aslg

o p
Unit Character description
P oS gl
(cm) Plant height
b oS g b
(cm) Plant canopy width
sde & 3l
(Number) Leaf number
Al ey b
(cm) Lamina length
Fo e R
(cm) Lamina width
o Sy o udsb
(Ratio) Lenght to width of lamina
Aol 5 5 33 5 ) o Al
(cm) Distance between the 1* and the 2™ leaflet
s o s s
(cm) Petiole length
(mm) Petiole thickness
Sde & sl 4>_'f 3l
(Number) Number of leaflets
S X5 dsk
(mm) Leaflet length
o ke NIC
(mm) Leaflet width
S b, 200 dsh
(Ratio) Length to width leaflet
o Sl s 48 Ul o
(cm) Leaf and petiol length
o ke Aiefﬂg_.)lx.i.}l,:jpfﬂ:u&uﬁ
(mm) Petiol thickness under branch
cf als 5l 055
(gr.) Thousand seeds
BI3) o ey b ode Jsb
(Day) Days until germination
sl G5 o Sl
(Number) Umble in plant
Sde S 3 8S g sl
(Number) Umblets in umble
e S A3 sl
(Number) Seeds in umblet

ok plonil o o1l oIS i 31 g o sy 5 Slutalie ol 5

#All the observations and data harvest were done after the full development of the organs
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Table 3. Analysis of variance on quantitatively measured traits among native populations of parsley

Sl
Traits
G sl dos
thy £ s _
i o oS il c..ixrw o sl g sk Sy 5o bt Easdl Epscbhs ef s
e y . : )
[E345] ant umoer o amina amina 1 ctiole ctiole umoer
s o<ns 15T Pl ; Number of ~ Lami Lami Lamina Distance Petiol Petiol Numb
DF height Plant canopy leaf length width length to from the 1 length thickness of leaflet
width width to the 2™
leaflet
ik 25 58.797" 161.387" 6.192 15.747" 7.899" 0.363™ 4.614™ 31.897" 1.35™ 4.539™
Between groups
r. it 104 3.187" 12.435" 0.925™ 0.842™ 0.348™ 0.023™ 0.284™ 1.932% 0.46"™ 0.092"
Within groups
(153
11.73 4.75 8.07 2.38 4.69 0.85 3.84 4.92 0.86 2.59
Error
Sl 5
CV(%) 17.32 9.43 14.29 8.59 7.82 1.49 5.27 9.27 2.28 7.73

* and **: significant at the 5 and 1% probability levels, respectively. ns: non significant
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Table 3. Continued: Analysis of variance on quantitatively measured traits among native populations of parsley

olis
Traits
- »\.HLu.r e,r_W&Lu.r P o PEAR RN 23 g sldss 95 S o sluas e .
N rodl S st N N e B oo
)
SOV $2h Leaflet length ~ Leaflet width Leaflet Leaf length ‘o 1ole Number of Z:E_uma. of Z:B_Qoa.om o:mm.: m%m ::‘_
DF length to to petiol thickness lateral umble in umblet in seed weight germination
width 0 petiole branches plant umble
i 25 102.844" 115.112" 0.101™ 53.179™ 0.973™ 6.788" 2915™ 11.909" 0.028"™ 10.586"
Between groups
suraz= O
T 2 104 5.385™ 7.177% 0.014™ 3.235™ 0.018™ 1.077% 1.377% 1,508 0.010™ 1.135™
Within groups
s 5.98
6.54 2.21 7.73 1.34 2.06 3.27 9.31 0.69 3.85
Error
Ol kS s o
e 8.47 9.31 1.45 6.93 3.84 427 2.39 1.85 0.24 7.92
CV(%)
(E!.b.?\uur_%Qr\.u.:hu_urmrt.uonr{uuGu_u%rQu_u%bguAE&&rﬁﬁu%fﬁm
*and **: significant at the 5 and 1% probability levels, respectively. ns: non significant
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Figure 1. Comparison of average plant height among the studied parsley stands
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Figure 2. Comparison of the average width of plant canopy among the studied parsley stands
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Figure 3. Comparison of the average number of leaves among the studied parsley stands
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Figure 4. Comparison of the average leaf lamina length among the studied parsley stands

Carazr w93 S p

andllan 3 50 (5 jnr gla

SéﬁyﬁcMU’m

Cares-

Q‘JLA

.Jﬁbbbu

[GINEIN o

O 0> S sk

BE .3;6.\.;3V.:w.554:.w:\\ a g bl Llsd
Sy ‘_g\.ag:..;w

2

Coraz-

P33 45, 5 Sy il e (Sl V0 /0L
Olgasl 4 8 2 o Sl pl s e o

S s ,AM* sy

Cores-

Olden JL@J‘

p Gl glaady s GUkl (g ae

& g Sl VAR L

-

oy

» S Sy

Coamar 4 g Jsb o eS8 L dmils

ar



VFoY S VFe sl Y osles —YF 0,95« (155 SO Il S LS9 h 4 Wi»

9 e
[5]
~ 8 2 S ®
";‘)57 2
3] c
.= c £ c
FE° £ E = - E
1 25 S % £ c £ =
ﬁ54 E = ¢
35
% B2
_ A
1
0
cEELECYRCTE
% c S o0 2 2 o0 B £
2 £ 3 ] T
R EEEEE
e e = 8
I Eg e § 3
c @& @ 2
o o o X
= 5 5
£ =
2

[1-]

i) @ — &3 T
c @ = 5§ £ £ g 5 )
E T «c £ o0 £ c W 5w = ©

o o o
£ 2 32Ezs3 3 £
= = c £ 2 2 =2 T B oo
ficy T £ = < ]
‘ mz:‘ ‘ “ ‘

T T 80 A M 5 o x N T C
g'cg*‘ B @ ® t @85 8 5
o @ £ X £ £ € c s 2 c&w = <= [
RESSEEEEE<RETE TS
T o @ ™ m m = = —= [ 5 £
T g 0 o8 g o £ =
£ 5 U T o = =
g S o oo
< o
2 =
= g

<

(1]

<

[}

Populationname

asllan 3530 (5 hnm S Cmaz o 53 &5 8y 58 SObe gl D S

Figure 5. Comparison of the average leaf lamina width among the studied parsley stands
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Figure 6. Comparison of the average lamina length to width ratio among the studied parsley stands
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Figure 7. Comparison of the average distance between the 15" and the 2" leaflet among the studied parsley stands
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Figure 8. Comparison of the average petiole length among the studied parsley stands
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Figure 9. Comparison of the average petiole thickness among the studied parsley stands
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Figure 10. The average number of leaflets among the studied parsley stands
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Figure 11. The average leaflet length among the studied parsley stands
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Figure 12. Comparison of stands of native parsley based on the trait of leaflet width
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Figure 13. Comparison of stands of native parsley based on the trait of leaflet length to width ratio
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Figure 14. Comparison of stands of parsley based on the characteristic of petiole thickness at the branching point of the leaflets
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Figure 15. Comparison of the average number of lateral branches among the studied parsley stands
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Figure 16. Comparison of the average number of umbrellas per plant among the studied parsley stands
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Figure 17. Comparison of the average number of umbels per umbel among the studied parsley stands
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Figure 18. Comparison of the average weight of a thousand seeds among the studied parsley stands
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Figure 19. Comparison of the average number of days until seed germination among the investigated stands of parsley
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Table 4: The degree of correlation of traits based on the degree of similarity with Pearson's coefficient
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lenght to width of laminacSy, s 0 dsb 0,327 -0.014 0.152 0.384 -0.316 1
Distance between the 1% and the 2™ leaflet e, cpass 5 sl o Ao 0.626* 0.433 0.385 0.769* 0.571 0.337 1
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leaflet lengtheS, J b 0.359 0.344 0.27 0.541 0.472 0.131 0.447 0.261 0.181 -0.206

leaflet width &5, 5 0.216 0.155 0.313 0.471 0.398 0.093 0.351 0.178 0.119 -0.21

length to width leaflet WS, 5,0 4 J5b 0.235 0.176 -0.107 0.039 0.072 0.024 0.078 0.176 0.07 -0.011
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Petiole thickness at the branching point of b s olaidl fow 2 o5 s s ) 0174 0244 0415 0046  0.558 0.459 0497 0605 0.229
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Number of lateral branching sl 0.186 -0.019 0.259 0.335 0.22 0.142 0.29 0.085 0.04 -0.017
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Table 4: The degree of correlation of traits based on the degree of similarity with Pearson's coefficient

Correlation between traits = liv w Siwear
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Introduction:

Parsley, a plant from the Apiaceae family, is classified as a vegetable and is
believed to have originated in the Eastern Mediterranean or West Asia. Despite
the significant production and consumption in the country, there is limited data on
the native populations of this plant. Several studies (Danaiee, 2015) have focused
on cultivating parsley and increasing the seed germination rates of indigenous
populations (Mirjalili & Poorazizi, 2024). Parsley is one of the most popular
vegetables in the Iranian diet. Preservation and revival of genetic resources of
agricultural and horticultural species, especially native cultivars that are threatened
by the introduction of foreign modified seeds, is possible only by collecting,
identifying and managing them. Previously, evaluation of the genetic diversity of
some indigenous Iranian parsley populations has been done using morphological
and physiological traits (Alemzadeh Ansari ef al., 2014). This research aims to
investigate the genetic diversity among parsley populations using morphological

characteristics.
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Materials & Methods:

24 seeds of native parsley plants from different regions of the country, including
plants from Jiroft, Garmsar, Minab, Arak, Tabriz, Mashhad, Isfahan, Yazd, Dezful,
Hamadan and Tehran. Additionally, two imported plants were purchased and
cultivated. The study was designed as augment plan. According to the guidelines
of the International Union for the Protection of New Varieties of Plants (UPOV),
21 vegetative and reproductive traits were selected and measured. The Isfahan
population (Rehnan) was considered as the control. The investigated traits were:
plant height, plant canopy width, petiole length, leaflet length, leaflet width, leaf
to petiole length ratio, number of lateral branches, number of umbels per plant,
number of umbelets per umbel and number of days until germination. Vegetative
characteristics of parsley plants were recorded during the first year, and reproductive
characteristics of 5 mature plants were evaluated and measured in the second year
during flowering and after ripening of seeds.

Results & Discussion:

Analysis of variance of the data showed significant difference at the 1% level
for the investigated traits. Traits such as plant height, plant canopy width, petiole
length, leaflet length, leaflet width, leaf to petiole length ratio, number of lateral
branches, number of umbels per plant, number of umbelets per umbel and number
of days until germination showed significant difference at the 1%. The number
of leaves and leaf length were significant at the 5% level, while the remaining
traits were not significant. The highest plants (27 cm) were observed in the Bahar
Hamadan population. The native population of Jiroft-Dehghan 3 had the widest
plants (38.4 cm) and the Isfahan Jarqouye population showed the highest number
of leaves (11.2 leaves per plant) and the longest petiole (19.76 cm) among other
populations. Examining the degree of correlation among the traits in the studied
parsley populations revealed that the traits had little correlation with each other.
The highest correlation between traits was 0.769 and 0.769, and 0.738 and 0.738,
respectively. Also, the correlation between leaf to petiole length ratio with plant
height (0.755) and petiole length with leaf to petiole length ratio was observed as

0.650. The dendrogram of the morphological similarities based on quantitative traits
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indicated that these similarities or distances were not related to the geographical
location of the seed collection. In general, it was concluded that the populations
from Jarqouye of Isfahan and Bahar Hamedan are promising native populations
and can be used for breeding purposes.

Conclusion:

The native populations of parsley exhibit considerable genetic diversity in
terms of quantitative traits. Evaluation of morphological traits in plant taxa is a
preliminary step in character recognition. The present study showed that there is
a significant diversity of morphological traits within these populations, which is
particularly important for breeding programs. However, the confirmation of this
diversity requires more detailed studies, including molecular and cytological
studies.

Keywords: Augment plan, dendrogram, trait correlation, vegetable
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