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Self-pollination induces a phenomenon known as inbreeding depression in
heterozygous plants, which in turn leads to a reduction in seed germination and
seedling growth. On the other hand, seed priming with plant hormones such as
gibberellic acid is a technical approach that potentially results in the improves of
rapid and continuous seed germination and subsequent plant growth. Therefore,
this research aimed to investigate the effect of different concentrations of
gibberellic acid on the improvement of seed germination resulting from self-
pollination in various varieties of Petunia hybrida in a factorial experiment with
three replications as a completely randomized design. The treatments consisted of
four levels of gibberellic acid (0, 50, 100, and 150 mg/L) and seeds obtained from
self-pollination of Iranian Petunia, Tango Blue, Tritunia Pink Morn, and Tritunia
White. The results indicated that seed priming with gibberellic acid, especially at a
concentration of 100 mg/L, led to a significant increase in the activity of a-amylase
and B-amylase by 6.56% and 1.57%, respectively. This increase resulted in 8.54%
rise in soluble sugars content, providing energy that significantly enhanced
germination percentage, germination speed, average time required for germination,
seed vigor index, germination energy, and the fresh and dry weight of plumule and
radicle. Moreover, among different varieties, seeds obtained from self-pollination
of Iranian petunia demonstrated a higher germination percentage and germination
speed compared to seeds from other varieties, indicating a superior capability in
maintaining vigor potential, germination percentage, and germination speed.
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EXTENDED ABSTRACT

Introduction

Petunia (Petunia hybrida) from the family Solanaceae is
a cross-pollinated plant primarily propagated through
seeds. Due to the high cost of importing seeds, efforts
have been made to produce self-pollinated seeds.
However, seeds resulting from self-pollination exhibit
lower germination rates and seedling establishment
compared to hybrid seeds. To enhance germination and
seedling establishment, priming methods such as pre-
treatment with gibberellic acid are employed, which
facilitate germination. Therefore, this study examines the
effect of priming on the germination of self-pollinated
seeds of various Petunia cultivars.

Materials & Methods

The experiment was conducted as a factorial design
within a completely randomized design framework.
Treatments included four levels of gibberellic acid (0, 50,
100, and 150 mg/L) and self-pollinated seeds from
various Petunia cultivars (Iranian petunia, Tango Blue,
Tritunia Pink Morn, and Tritunia White). The seeds were
placed in flasks containing gibberellic acid, and relevant
parameters were measured after the germination period.

Results & Discussion

Among the different cultivars, the Iranian petunia
demonstrated the highest germination percentage and
speed, as well as the highest levels of a-amylase, [3-
amylase, and soluble sugar content. The application of
150 mg/L gibberellic acid to Iranian petunia seeds
resulted in a germination percentage of 100%, a plumule
fresh weight of 1.3 g, a soluble sugar content of 2.61 mg
g™! FW, and o-amylase and B-amylase activities of 0.51
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and 0.37 umol ml~* min, respectively. Additionally, the
greatest reduction in average time required for
germination was observed in the Tango Blue cultivar
treated with 150 mg/L gibberellic acid, showing a 64.6%
decrease compared to the corresponding control
treatment.

Seed priming enhances the rate of water absorption,
accelerates  metabolism, and promotes faster
germination, leading to an increased germination speed.
Additionally, stimulation of the embryo by gibberellic
acid triggers the release of gibberellin hormones within
the seed embryo, which in turn enhances the activity of
the enzyme a-amylase. This enzyme facilitates the
breakdown of starch into simpler sugars, providing
energy and nutrients for the growing embryo and
seedling. Consequently, seed vigor improves, and
successful germination occurs.

Conclusion

Self-pollination-induced inbreeding depression leads to
reduced germination and seedling growth. In this
experiment, the use of gibberellic acid, particularly at
concentrations of 100 and 150 mg/L, had a significant
impact on improving germination traits of seeds obtained
from self-pollination of various Petunia cultivars.
Additionally, Iranian petunia performed better in all the
traits examined. Overall, the application of gibberellic
acid, by increasing the activity of a-amylase and f-
amylase enzymes, led to an increase in soluble sugar
content, thus providing the energy needed to improve
germination in seeds obtained from self-pollination of
different Petunia cultivars.

Ol ) 658 5 psle 4,2

Vol.: xx, N0.: X, XXXXXX

XXXXXX X o ylads XX A



https://doi.org/10.22092/ijsst.2024.364475.1510 XX-XX Soloedon X o ylais XX 093

Qf? ez
2 sy SESE Olnl 5 B9k 9 pole 4 5o
0) obat ez

ISSN: 2588-4638

(93, Y

(T35 Sl Jol Slasdy (549 dgue 3 S g el b Ky 1
(Petunia hybrida) oulb! 5 _aliseo pB6 4

'8 9 > Az (I o comu (T 59 Bgaame (T 8 Sl yg e (O ez SW

Ol e g g5 3 oBLii1s (55518 0S8l G (SLEE ki 5 SLEL pske 03 8 (6 75 (5 gl )
Ol e cdge g5 o815 (6555187 oSl G (SLdb pntign 5 SLEL poke 03 8 cslul ¥

Ol cdgie chgtin v s b o513 0655 5LEST 0uSCiils S (sl wige 5 SLEL pske 05,5 liils ¥

Ol etge cdgon g5 3 o831 (6555187 ouSCiils o (SLdb pdign 5 SLEL ke 03 5 oLslanl F

Wlao Sl oS>

£

VYN F Bl 58 G b
VEYANYO 16 555k g sl
VEYAYAY 1 e dy g b

u,':.ﬂa\fwflanmyffsohl:f):‘ﬁjfTﬁ}s65),.%(:\54{&\@%%)'5}!%‘1_“&_‘{:}5-
S el 5 S (Slo0 5050 Lok il b Sl alS iy 5 50 G50l 58
S5 ol 51 O0e ol 5 g5 e olE (sbm ddy 5 G54l 3 s e 050l g 4 oS Cl SST

S sloils S8 il ) (285 55 51 S g lasdy S50l 3 1 S o el il sla il 56y

DT WT Do ol bajlag o5 1SS b (3olaai alS = b B 55 5 5 586 &) pmts cblodeT oy bl

Sl Gl bl 28 1 ol sl 5 (i 03 2,8 ke 00 510 r 0 i) S el e

(o0l Ao S e el b by &ﬁlﬁ als Ol s o Tritunia White  Tritunia Pink Morn (Tango Blue
Jlome (glaS ) sioms AT by WIT (slas 5T Cdlab (o p3 OVIY 50978 Sl 31 2 53 p 8 o Voo Bl 53 ot e

o ¢ 34 ey Bl o (6551 el b 5 il J gloes (ladS (6l gien (glp 3 OF/A 2o1 530 o

i ghuo ok 93 e e il et ¢
tehranifar@um.ac.ir )?eb&sjjg)})@)mlﬁ-é)f\gwg@daﬁ-u‘d)wlﬁ‘5IJ!C)YQL=)J=_.~}:.A‘L§)4J}>.-
s it ) bl 25 51 ol (T il (] 55 s

C,&J_wjujéL‘t:ﬂl:e_,sJﬁA}J)r@)‘ﬁbdlﬁ)xmwg_{_&f&uﬁv{)m‘?C,&J._.w)bgjm‘?

WLl Sl

o oy 4 Ll 092
Cheheltanan, L., Tehranifar, A., Shoor, M., Nemati, H., Khosravi, S. (2025). The effect of priming with gibberellic acid on

improving the germination of seeds obtained from self-pollinated of different varieties of Petunia hybrid. Iranian Journal of
Seed Science and Technology, XX (X), XX-XX. https://doi.org/10.22092/ijsst.2024.364475.1510

Iranian Journal of Seed Science and Technology Ol ) 658 5 psle 4,2

Vol.: XX, NO.: X, XXXXXX XXXXXX X olads XX A=


https://doi.org/10.22092/ijsst.2024.364475.1510
https://portal.issn.org/resource/ISSN/2588-4638
mailto:tehranifar@um.ac.ir
https://doi.org/10.22092/ijsst.2024.364475.1510
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/

3 Jole Sy G581 3 s 2 S g el b Sl ¥
Lo )3 FE/F bt 3 )Y e blize sla Slidles § 55 5 oo dodio

.(Pounders et al., 2006) > 5 .z
Salon (DI e Oloj 28l (gl s3dnze (sla LSl
S s e a5 s 055
58 I Sy a5 o OS5 oS K
o 45 (5, 5b 4 .(Farooq et al., 2010) Col amalS 1 il
533 Shee 5 Jlg 4 Bl Gd o seh S 5 e s s
Kol (Bakht et al., 2011) 555 o Y yames 3l (S skms
Jds S esls 2l A Shale sl Cﬂ Obey ey
ols Kl sl b g OT Sl jidos o ol )
(ol S Al 8l (ool i a4 S U Sl
(Mebratu, 2022) 4zl s 4xalS 0l 5 Siailsr Ao
SLa S 5 5 1) o sllon s Sml y il (sLaeSSS
.(Sisodia et al., 2018) ol axils 4 53 Ol )5 ioear 9 (S5
S0 g5 98 b slasd iy «mly sl o =l )
Loy sl gy se calie Chale L la,ds Ol .g;_wlu_nl:?
54 (oS Rl e 5 (G5l SR
Sl same ssb 448 AL Glalge,sm 550 > Shes
S e Al (ST ol Ly B e o3l al K
Sl el 5 oo Ty 65 T il €S 2
+—! (Ge et al., 2023; Sukifto et al., 2020) L 5L .
S Al o ALE G050 5l 25 8 Jolb oS
o S8 et 5 IS 50 ) s LIS o iy
oo sd 5 &S el (3L l3T 5 g Rl 5500
5 oo 6l eslial L slse a4 OT s 5 el 25 4 55
b &Kial, (Sukifto et al., 2020) 355 o 541 g3
S a5 5l yds Clibloee 5 Ol w095 Ol Jol 4 e
s e oS 0ds apal laal Sl o e 55 oo
.(Sisodia et al., 2018) 35 i o 5, Shas 50 5 5SS
Sy el 45y G580 e plail (la Shasy el
(St S 5 e sl T 53 e Ol g 4 3505 (Sos
L;LaﬁjT oS AS 05 5 el syl ST sladasl e
At 038152 4 5306 s S o el (R

& gioen &S o Al b by ds L (Mitchum et al., 2006)

Iranian Journal of Seed Science and Technology

& Solanaceae o, ;I «(Petunia hybrida) bl | &
s S 534S ol dile J S 050 S5 Il 5 28 S
Wil e sde Yoo B o ilbes ola,d sldas (slls Calises
05 Usab 55 i b olS oyl (Wahocho et al., 2023)
5255 gp S G L mla 55 rey b 5 Sl Jla
(Gangaetal., 2011) LT o jleday b OIS oy 5 0o
SIS bl gl (8 5 1 S5S eal s

e 55 s 80l i s 5 Jlo I L s g g el
ST s o pU 4 6 51 4 e 5 0315 I3, OlalS
Ol 53 A G aoom Sl sslite 35 0 28 S sa S )
S e S en Gl s 4 8 el (o8 Dlis
S5 de (Godoy et al., 2006) 45l i85
Gl 53 55 el iS5 de gl HT 5525 (5T 2o 5
53 G S gen 1AL s ok 4 bl e D805 e
(o shhn Slis 4573503 5505 (6t et | (o Kes SlaCrax
Nt e &8 ST ol 4 g g8 ckits e LT 5l (65l oS
(Godoy et al., 2006) 355 o 45alS & yu8 Osls Cws
35 plls ) Flamd I 4 e LIBT3 T s 55
S5 e 55 (63 gy 830 A1 oS oLy il
Sonb b gl Fals s SUS A Sialer SRalsT L
Achrem) aiab g o o 5T 2 5 e OLLE L awylin s
g st 5l (Sl s g (655w e Ol s 4 (et al., 2023
4 S8l o ys &S (G u Sl K5 A el
(Kaczmarska et al., 2014) \__w; )5 /A 5 S
Calizee Slao S5 el i - LT Saeidi etal. (2007a)
Pl L alin 551y 28 8 5 285 5 2l 55 ulbl S
3 b (G5 LAOT «isls 13 ) 3550 oy yus
23 00d Gy S50l Ao 1y 3L T i
=835 5 ol (slasdy s S edalisn 285 5 L
JeL_& (Lagerstroemia indica) (s, s 4 ;s Cakie CB)I
sla,db & o5 Tuscarora 5 Tonto Whit IV Catawba
& Bl (g ST G5l pyl ol (8 8 5 ol

VIAG /Y oo iS55 13 5 Sialsr Aoy S 14 S

Ol ) 658 5 psle 4,2

Vol.: xx, N0.: X, XXXXXX

XXXXXX X o ylads XX A



OLen 5 05 Jexr

i3 55 5l ol Slaydh Gus s 5 S50 Ao ys Rl
Saeidi et al., 2007a; ) 5L o OLalS -yl 28 s g
b dblie Cgr e (5,1, 3L 140 .(Saeidi et al., 2007b
S Wi o oy 8l (i 5 o llanls Sl 3
S5 sl 3l g0 Ol 5 Jdne pl Jo- 4 SLLS
B s st 4 a3l il Aol OLaLS
Pbl i85 o Sl ol by il Sl

L |l g b bl 8 Calises

b %5959 3Mg0
Slis p & o ol gm0 Kosal 1 (s p s shate 4
© ool bl 8 i85 5l ol glayds ol g
IS 53 dslai Sl 2 b B s 5 o sSh o
b gt s ol&ils (63 ,5LaS” 0aSails oo a3 T s
O350 o Dl Jolb () 3550 lasled | 2
Jool Sl 5 &5 e 085 puamen (GA3) &S o
Calien slayds 3 gy gulbl 8 Calisa o651 2285 55
¢85 4 5 (Iranian petunia) 1,1 bl fols bl s
4 Tritunia Pink Morn (Tango Blue sl e ol sdbl
Ji & (6l 84S SRo sy s &S5 I Tritunia White
53 0kd 4 slasdy (8855 plil st 4 LS 285
3550 8K ey 5 (AUl ey 5 s S oS OIS
WS (555 5 At abls 03,8 iy Sl eslial b o6,
S b obild Al eSLL s 5 15 8 oles
ool layds ol 457 s il o3l Layds g, FO 350>
‘_}i\):o:u:._,»\:)}Aéﬁj;\}ﬁcqw(-léjg'_&fafj\
Ogoysm Sal sl dol s1s 5o b,y cinls LSS 1) has s
PRV SO WY TP R ERR Ty R PR PRC W e S W
Oay3 Celw VY So w931 8 5lwam 13 Y0 las 5 2
& e 3 s (SuUKifto et al., 2020) L e3ls 41 5 5 5L 5SSl
godkd ol Doy b Sl layds es w8 i s 0lej e 0B
Solbm ol s (65 a5 Ldld esls s ihlud i OTL
VY o5 0093 boslsSSl Jols s s Jate b e Slo d2lS
Jiie 31,8 Sl a3 YO (gles 5t j5 Ve Cugb sl

Iranian Journal of Seed Science and Technology

R o an 5 03ls I35 G b 51 15050 S e
o Ly 4 4503 55 gn ol S0 T 0 S o il
l))J.{u:_&ﬁG{:}KﬁLghcﬁsjw&:LMcﬂ@M
(Geetal., 2023) Wl oo g 1y ady (S 3505w 5 4Ss
T WT e oo 5T 51 5y Sl oy 3l Ol )3
Ao AS (o Jods A8 4 5 4 e ) i 5 b e 215
4 okd T o a3 5 Jsbo OT il a8 o
W5 Gk ) ormpen o S o Sk 25 0T Jlis
lo g4z als ) Ay g Gial g Sl p 5L 2, e 65l s
oLyl § sb (Farhoudi & Lee 2014) 55 5 o sl 4
sl 53 (GA3) S e el (sl s2e Ge et al. (2023)
Ll L od3 les (Panax notoginseng) o ¢S
S Al & (gl goe 5 0 5V (GA3) S
L Ol o | amalS l il 5 5y (3580 g S pl8 55 lkie
o s gl e Ol e s el I3 &S o ol 5,58
@3lasl 51l &G (GA3) ¢S Al s o OLES
L5l o IS (slayd i 5 S Rl )
b bl sla 4o Kias! , . (Cornea-Cipcigan et al., 2020)
Sl e 55 55 Sy 2B s oS 1 IS
A sl DT 2T o sloe ol gl e 5
oL > .(Kurup et al., 2013) ds b )ds Sjal » St
L (GA3) ¢S o Al | o3zl Annona squamosa L.
St 3 g ot p T 5352 50 (65 51 3 Il
iy immen (Vasconcelos et al., 2015) as sl
(GA3) S oo el ¥ 505 S0 Vo CLLEL 5 5 (sLa
(Aziz & eksen, 2020) L& s )4 G54l Ao s il 53l o
@J_pwjuuﬁ@;u&u&)é\,bwwﬁ

LU 271 53 6 555 0 Jled 4 o (L 5 Slamil 5o S
wibge ok Go b S OT abasl (Lol os) 535 00 ST 05
2 e (63L 5 a8 Al a 45" (Ghahsareh & Kafi, 2008)
63L5 o AW I a5d oo 5ol s 5w 53 5 0T Hds 4
Ly Sladlos §aps &) 4 ydo A 5 OLSGL  shate
b Sl e 5 il 53 s 5 5
IS dols b 8 S o) 5 S A

Ol ) 655 5 psle 4,2

Vol.: xx, NO.: X, XXXXXX

XXXXXX X o ylads XX M



il Jelo Sl S50 g 3 e S e Al b S 31

Al osls 3 oskas 2l oo /0L anlis 2 s /0 (asleT

03,8 Bl dr 53 YV (glas 3 &gl SO 4l ¥ 31 e
Ay 5 sl e /) S Al 1 e G
Calg 53 5 b LS O me e 65 e L LS
Jsb 53 s god der 5 by (o Vo 4 €550 e
A 18 ey pS el Loy e g OF s

(Worthington, 1993)

I Jokxe slawis

el 5 Sy Gb S Jshe slads o S
J5LIL 4alS 5 65 p 5 +/) (AOAC, 1995) & 5l
Q»gdb\gusﬁja.\;u)ﬁ}a\:‘\brqpqu):A~
FI O o A Sy 5l 93 N e L 423510
£ 300k S 5o I (e VIO 540530 (555 D s J gl
Ao y3 0 J 1 Jeo Vb bk gas s S LI OT 4 o5 o /¥
Oljn 5 A b ghine Ao )3 AN &) 5l o sl 2 Jn O
oSG FAD £ gn sk 55 b Sl ol8iis Lo 57 o
s 8 sl

SAS 9.1 13 o5 ks & baasls blows 5 4 «Calgi 5o
s ot LSD 0505 L la e dglie 5 23 5 lon

o 9 @b

S4lge Ao sd

S5 5 085 Smgly Dl 10l 0L il 4 325 gl
oy &S Jlezl e 53 G381 Ao ys 2 OT foliss
S iasy b G c,ul_;)_mm OV Jsdz) 5,5 e
Osems JS lads 534l Aoy Bhargava et al. (2015)
Fs Rml (Clite )| 130 oot (513 e 5ok 4 35
Al 513 g 56 Sl Aol s (235 15 0T lise
gy alitma 0651 55 G5l g Ao ys Bl p S e
ﬂﬁgsgﬁﬁg,;(f&f 10 gV glac bl s
il o 28 5 Slasds S50l 30 Ogmssh e
o S o el 2 53 0 8 e 100 5,8 S 6 S
Ao Ve a Gl bl layd ps Shdler Loy i

She 3 AV Ly 8 Rl 3l b g o Aals e 4 Lo 6T

Iranian Journal of Seed Science and Technology

sk sde 0 L1 S5 s (Séepanovi¢ et al., 2022) Lai
W ST 41555 Sy gon 05 55, 3 bsd Boled 5 Al S
Sy e Vool am ama it m 5 Sl sl
sl el (G54l Se pladl Iy (SuKifto et al., 2020)
W gty drady ) 5 aradlo i 5 5 059 Jold oy 5,550
ey Jels Sl o (,f ol VeSS s L gl
ESTHP=S 6lﬁ¢5Y Ol aw gio ¢ gial g Cog ¢ G540
V Lalsy Geb 3l il 58 (Jsh) ampalS 4 el

s 6, Sl l0 b

GP= (n/N)x100 P

9 a:jd‘}g- ).'b. slas n E) b”)‘b‘? Loy GP 4.]44‘) u;.\ BE)
(Kader, 2005) Ll o baydy JS" sl N

GR=3(ni/d)) (1)

NG Las e o 358l g 5l e, sl di g pld 555 55035

(Kalsa & Abebie, 2012) Ll o j55 cm

MGT=Xdini/ N ) 42{‘)

Wil o Sl sl (’ﬂ Ol Law g MGT alaly oplys
.(Kader, 2005)

LSVI = GPxSL (cm) (F) ko

4l U5b S canal asy [as LB LSVI dasl) o 5o

(Faroog et al., 2010) Ll oo (4 aslutazaly y J5b)

EG = nd/N ©) dayl

sla,do slaw nd 5 g5l 55 EG adaly opl s

(Hossain et al., 2005) Ll oo gjal g T3l 93 0254l e

o 3 9 WT Sl 3T culed
Dl ks Bl 53 amalS 5 3L 51 S /Y sk
o AL 5 T WT s sl P78 aiesl Y50 0/0Y
@ godolw DTl gl F/A an el Y 5o o /0 V8 Sl

A 55 s e Sl e WWors Sl 428310 Ooe

Ol ) 658 5 psle 4,2

Vol.: xx, N0.: X, XXXXXX

XXXXXX X o ylads XX A



OLen 5 05 Jexr

Al 53 p 8 (ko B0 Sl oslin (s ot ta A plon]
VWY il 3 o Mirabile (55 syl 55 2 S e
Ceol a8 s dals Hlas b awslis j5 S34le e ys (sdwe s
el 3 ,,8 pioman sy o3 Vo0 4 S5l Aoy A
L S 50 s S5l A s Gl 3l e &S
. (Nejad et al., 2022) ol sk 5 5 (Sisodia et al., 2018)
o 0t sl o5y slaydy S50 et ls 5 5 4
Sukifto et al., ) sl olas 2l 53l Y 5 ¥ Cs 5 4 oS e
¢S o Al o3zl Annona squamosa L. oLS s .(2020
L2533 g s W p s 53 5 g 50 (0551 3 Jast b
Ll 2,578 And 0 OLES § 5 g0 opl i Loy S5l
Sl Y G531 gt 5 o 15 od plin i Cor g0 S o

.(Vasconcelos et al., 2015) uS" . AR e )

A3 Ol e o eS 45 Tango Blue o35 5> s esls 0L
2 p S ke Ve 38 sls ol s 4y ole S5ale
S8 A3 S VP S o S el
O 0> DMl s s (Y Jsule) i b gy el e 4 s
(Wahocho etal. 2023) L 5 54 - Ao y3 53> Calien o6
Aoy S S ol ol s iy E 5 bl S s
aS" 5 Prism blue o0 =i Hala lops ook G54l e
S5l 53 el it o5 o slize Ul sdias 0Lt
5 T WIT 0 5T Sl a3 oS o Al il e
iy T 553 oS ot ATP W g il Eols 4l 4 s
5,8 o0 N5 esliul 3550 S bL_al 5 anwys
&S oy p )3 > b 4l 5> (Sukifto et al., 2020)
4l s, » Cornea-Cipcigan et al. (2020) L. s
S o Al 6 ot S [ kit 1 (Lo

bl S e 061 55 g1 3590 Doy Kim s 31 s 4525 —) s
Table 1- Analysis of variance for the effect of priming on investigated traits in different varieties of Petunia hybrida

Sl e Sike
Mean squares

c
i
]
c =
S <) 3 E -
2 > = = c
] 5] =] @ > S = = = 9]
3 = 2 € 2 45 3 =2 2 .5 > a5 E
V) ) an D L o~ s 3 T - @ [} 3 = 3 8 S
> = ] L& 38 7 £ n e 3 s 9 3 T @ @ 5 O
- - A 5 ) QJ-— N D A 4 = 5 2 NS = 9 .9 S
;L o D § o :3 = 9 . Y = 7] A ' “ 3 © 3 © L
@ 3 S N o 4 3 =] N D > N2 > 2= == 3=
) 8 Y & < b5 <= F 8 A= 38 Yo 2T Y oS £ . 3 D
o > O > ® 5 3 2 3 ® = 4 3 @ o '/}‘x 73‘ g a
= 3 S 2T E o T YW 'S 22 ? . 32 < Y @ N« N Y >
o N’ D= Y o BT 2 2 S = 3 S it & o
@ Yy £ WE 5 + 38 v E 3 . E IS - =
= = & o @ £ g 4 L3t =
g e 2 g2 & 5] g 3 3 S} > 3
& O 3 = O] = a a8 @ [=}
0] Yo (%}
[=2]
©
S
<
e 3 7552.08 18.93 13.92 17630.7 0.214 0.062 0.045 0.065 0.018 0.068 0.039 171
Seed priming
7.64 4.75 4 5 .1 .84 .305 . X .01 011 .81
V’;} 3 2207.64™ ~ 249™ 98865  0.103"  0.840™  0.305” 0322  0.089” 0019~  0011™ 081"
Variety
Bk Kl " o " . " . . .
o i 9 156.79 0.46 0.92 299.5 0.032 0.019®  0.012 0017  0.006™  0.002 0.001™  0.10
Seed primingx Variety
- .
TR e 32 8.51 10.26 6.03 11.27 19.90 11.67 14.78 0.013 25.28 7.28 14.68 7.02
CV (%)
s
47 39.58 0.07 0.04 134.4 0.004 0.01 0.004 23.08 0.004 0.001 0.002 0.02
Error

% wx NS

.\..a,:b}\JW\CEM‘,A)\AG‘M;):@"}%;JSQ P

ns, * and ** Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 2- The effect of priming on germination traits of seeds obtained from self-pollination of different Petunia hybrida

cultivars
S pr 4 lbl 8 ks £ L
s p 8 o) Different Petunia hybrida cultivars I\V/Ifah
Gibberlin (mgl?) Iranian petunia Tritunia White Tritunia Pink Morn Tango Blue
S8l Ay
Germination percentage (%)
0 53.33¢ 33.33¢ 33.33¢ 26.67¢ 36.66°
50 93.33% 93.33% 83.33° 56.67¢ 81.66°
100 93.33% 93.33% 1002 70¢ 89.16%
150 1002 93.332 96.672 63.33¢ 88.332
Mean 852 78.33° 78.33° 54.16°
S8l e
Germination speed
0 1.159 0.869" 0.64M 0.41 0.76°
50 3.35¢% 3.25¢% 3.06° 1.97f 2.91°
100 3.83b¢ 3.670¢ 4.08% 3.23f 3.452
150 452 3.54¢d 3.01¢ 2.3f 3.342
Mean 3.212 2.83° 2.7° 1.73¢
S8 s p3Y Ol Lo s
Average time required for germination (day)
0 4.83¢ 4.00¢ 5.38° 6.50? 5.182
50 3¢ 3.221 3.09% 3.42¢ 3.18°
100 2.561 2.85H 2.63M 3.8% 2.96°
150 2.3 2.950n 3.62¢% 2.3 2.79¢
Mean 3.17¢ 3.25¢ 3.68° 4.0

S (gyls e CMetl Lo ys B o) LSDOse3T olad s iz 5 2tn J33 o slyls 57 o, Sl cids o o
In each trait, numbers with similar letters are not significantly different (LSD, P < 0.05).

ol S il (Y Jgdar) i odal i g4l g
J5 ,s UHFSA-9 ¢35 4 S UHFSA-LS 5, la s
O 03 Sl 5 g om0l & ol ol i 3518 550 seme
{(Bhargava etal., 2015) 4l o 354l o L s 43 S 06
4 3L Gl gt s 2 Gl Sl ST Gl byds
4l apd Pl s OF Qo i il OT ldr
b Sl 3 a5 28l 5 e Do s (5S
QYL S 5 OT e S 1 Sl 5o (g5lweslel
ol Bl oyl a7 55 e 5y 53 G345 Sl st s
3 A5 & Jaoss ol il camalS Sl 35 ¢ 5 D
Noor-un-Nisa et 5 dalge 5V 5 Sae Sulg 4 5 SUT
Sl e (o )3 YY1l iy s 3 @l 2013)
P e by oS e Al b Sy 3 g L

(Sukifto et al., 2020) Cuul o 5,18 23 53 p 8 s
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30 e p BOT flise S 315 085 Kl
Sinsl () Jsd) 390 13 e Lo ys &S bl mla s
Lo G380 g e 5l e 1B e S e el L s
S oy pd e S haV s 308 by e B oy pten S
ws el Hled 4 Cd S8 g by (6l /O ol )
58Sy el Sl 2o 131 ol s (Y Jpr)
o S o il 1 53 8 e Ve sl sl 0L 3
«Tritunia White el 53 (il Cme w3 gne 213
SEBE S>3 s Tango Blue , Tritunia Pink Morn
2308 ke V00 3,8 b G5l e o i S ol
P60 S5 e o e Kb oS S Jol 2
o6l s Sial s (Sl bl oy ioman 3. 55 Cikisue

s w35 (6,15 sme gl Tango Blue , Tritunia White
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OLen 5 05 Jexr

10 Hles oS o o 5 1y Hds S5l g (i ol bl slail
il B e 3535 (bl 53 S o Al [V 505 S
5 Sl o3 0 B0k Sals G aeh eSSy o

(Aziz & eksen, 2020) L Sjal e 51 p5Y Ol Lo g0

3 35 5 Kl 1 lls 4 @b 4 4y L

sl o 53 LOT flize 151 5 do )3 &G el peba s
) ) 390 Jl3 gmn amal S ay Gl pd s 2y
s L Sl e il e 65 o el S o0l
gl S o Al it (slac bale oy ] s aealS
ey W le paled 53 (¥ J i) B0 5 g 9 (515 e
Ly o OT (a8 5 Gl pl godbl 4 b3y o el s oL
V0 5 dal i Hlad 55 JUs Ol e 45 54 Tango Blue vs,‘u.
bl 3 ol sy (s Ls oS o dal 2 3 0 8 s
Tango Blue 050 3 i o 3 YVIF 5 7F/0 5 5y )
A2 el sy e ls (151 Olje ot (¥ dsa) 55
o~ 4 35 Tritunia White o3, 4 L 5, e S Al s
Y la g ol S o el 1) 53 0 8 (e V00 558 )
> Shagufta et al. (2023) (¥ Jsds) sls OL_i5 1, s 0
s Glaa b (ks o)) S5l S99 545 —iagh
walS ay pat L oo 56 (35 ¢y S SIE
5 Sl oy S e laaaie i I (S emalS a5l
Sl i 55 Jos 5 ol iy Gl G580 Joily
SIS 5 S LS e RIS e e
FRENK LY, G 4 e g S e 3 L ok (G4l
5l eslizul buly men 53 (He eral., 2019) 545 o VU > Shes
slal 53 i by olE s &S oo ol 2 55 0 8 o 10
2 30lE gLl 553 ol (G 5 il 3 grgr o I s
L yenes .(Jagues et al, 2019) A s malS 4 o ls 4
S g el 2 53 05 o Vo 3 )8 Sl g ol
IS 53 Mirabile o3 55 amalS asy jasls (2l o
sade) b4 a5 b ale Sialer 2 4 ek ) S S
Sl S oo 5T slac Il ¢S5 cpimen 5 adlg sl
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GI8lez Sl g Y Ob) awgie

S 5 5 el T bty 4 el b ol

giicu_w,; S8l @y sV Ol gz LOT filize
A o S e el () Jsis) 5 ls fre do
Lgpo o o i & A8 G54l g p5Y Ol L e
FIF GE (Y dsi) ap A s e ke N0 s 4
oS el SKiasl y sla,ds Vasconcelos et al. (2015)
S38l AT 53 e a3 15 Gl sl p5Y 0L
5 g (S gl gl c&h 535 g5 Jd>
055 5 Sl g Sl L3S p T S Jlas
el 55 3l sl p3Y Ol o st Jls ae alS Sy
AR it 4T AL o S o Al L e 155 el
NUSW RN R (.Jfgl:a V0 o Lle 5 Tango Blue o5, ,»
PF/7 2alS db g e dals Hlas 4 S 57 L octalie &S o
bl dald (glajles 4 lan i 2 03l QLS | (gl
0 35 G35l Sl p3Y Ole) b g A on DL il
Al gn o)l sl slayids 51 iy ()13 s ) sbas Tango Blue
S Y Ol bt 35 S e el 25 S0 oS
> Moaaz Ali et al. (2020) (Y Jsd) Lib o5 ol Sl
zdls (S5 3 ar 8 Calise 0651 3l (555 2 4 (Bas3
6z p3Y by Lo e s 31 ke o1 3,87 5518
e K|y Bl 5 (I me sl sl e
42500 0l il Sk 3 I s o 215
b 03 oS5 s RNA DNA = 315 K5 ol
T b (S5 Sl 5l ol 5l
5,8 o B S8l ST 5o 5dh 5 i S Sjal e
Al b sy Kiml  Jie Ol 4 (Ge et al, 2023)
Sl el YF 1y S5al e ) p5Y Ol Jown 2o &SI o
Cornea-Cipcigan et al. (2020) .(Sukifto et al., 2020) »i»
4 e &S o Aol 53 08 Jen 00 Sl eslizal L5 S0
s WS 53 il Ol b e g ys FY 2alS
S o Aol 5,8 Ge et al. (2023) Sla,l F Gb womes
5l AT 3 (5530 5sb 4o Panax notoginseng oL.S s

uJ;¢f}w>A—&)&f.ﬂL}A‘§@°U;‘)dA—_:—‘”)
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4 Tritunia Pink Morn (Tritunia White el sla,do
Oljms oo 5aS 9 Cil 542 9 (6,15 g D5l Tango Blue
Sm y pite Lasl 355 Gl 0,1 )3 baydy S5l (6350
el 53 0 8 e V00 3 18 e ol oy
S3H AIH 21 AU e BB b o S
Aald Hled 4 G &S Cils Sl bl sy G54 e
Syl b (¥ Jadar) 313 Ol 1y 6l ¥/0 ol 3l db g e
Em 42 (K a8 Caleiea 6 ) ey Mebratu (2022)
Aol s syl Callae s opl 6[:3 LaS u sl o gl
S 3 g e S o el s G s
234y pali g Godler el (Godl e 551 eSOkl
.(Guo & Lin, 2009) .z Nitraria tangutorum Bobr oL
sl,d s, » Aziz & eksen (2020) Qu)lf Gb paomen
Ol o S o el [V 50 Sa VO Sl 5 )87 > g5

3 edsT Gy 4 @u .(Cornea-Cipcigan et al., 2020)
Al 153 0 8 e A el Olpslegy slasdy Gpnssn Kl
DAL 5 OAE Gr do 3 Usnyn o) 4805 O 53 S o
w sesla nl3.(Nejad et al., 2022) s> Sote 56 4 an
&5, » Ghasemi-Golazani et al. (2008 & 2010) L. 5
sy »Sisodia et al. (2018) 5 s L) 5 e la,ds
55 S o ol o Sl Sl e 5 S sl

el ot 51

&4l (554
5 0 088y S bty e s el
w,s&_dw\cu_wﬁ@mfggﬂjuoTu;&@j
S o il B a5l DL i 01 (gla s
O el 3L 2l e ydn Sl s (65 51 O e el 398

S8l 55 Ol g p S e el Calites Lo ble

bl 8 ol ) 2285 5 5 ol (slayds g3l Do Kl 1Y Jser
Table 3- The effect of priming on germination traits of seeds obtained from self-pollination of
different Petunia hybrida cultivars

S el ol JE s ¢ _
G 53 05 k) Different Petunia hybrida cultivars ;;::
Gibberlin (mg/1) Iranian petunia Tritunia White Tritunia Pink Morn Tango Blue
opalS 4 el
Seed vigour index
0 770° 44.2¢ 33.8° 27.3¢ 45.4°
50 156 8° 142.32 105.1b¢ 78.3¢ 120.62
100 14347 143.32 113.8° 89.8° 122.6°
150 15852 142.82 106.9b¢ 83.3¢ 12292
Mean 1339° 118.2b 89.7° 69.7¢
S8l 65!
Germination energy
0 0.2t 0.13¢" 0.1" 0.16M 0.15°
50 0.46" 0.4 0.43vd 0.23¢9 0.382
100 0.43%4d 0.5b¢ 0.53° 0.23¢9 0.422
150 0.72 0.43%d 0.33% 0.26¢f 0.432
Mean 0.452 0.36° 0.35° 0.22¢

S (g yla gme CoMetl Loy B ke 2 LSDosa3T oll iz S 2tie 35 o slyls 87 oo, Kl cds s o
In each trait, numbers with similar letters are not significantly different (LSD, P < 0.05).
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WT o 5T ol a5l L 5 dn SKml (L et al, 2010)
Jsloms (Gladd ol il amss 55 5 il 35 5un o AT
jjojjﬂ\}‘jagd_&)Jﬁwf‘wgcu
4:_;0\:? dg_&.:-jj Q)} ﬁ‘f‘ :)_J:Lsn Qolﬁ'fdg_&:-
55 ekt Ky & sl 3 Faroog et al. (2006) Law 5

el 0k 18

drdi ) SS9 5 059

K Sl s S5 Sl uilsly 4 ek

Al o axr ity $KES 5 5 05 p Ao yd & Jlai mlaw s
i 5 5055 g Solasne 56 LOT Jlite I 1Sl )
o 313 0L ke aglie 5 () Jpudsr) CoBI azaty
(’UJ‘ = = 9 Tritunia White 5 i ! bl el
Ol jee 3 6,15 gae &gl Tango Blue 5 Tritunia Pink Morn
55 058 Olpee Az 8 3,1 3 g g a5 S5 5 5 0
Jsbas Tritunia White 5 1,1 bl o551 55 St
Tango Blue , Tritunia Pink Morn (.L;,\ S i 6yls e
JS Colisen 00 s 53 Gty Sla Shas 3y b (F Usbr) 5 s
eB,1 51 YL Tango Blue o3, ;5 4ty S it O3 ol
(Kamali et al., 2019) >, Supercascade s Tango White
osb 0 5 e Calses Ul 4ty St 5 5 0
BB L e oS5 8 5 5, p 5 U S (651 e
Al 3,8 (Shagufta et al., 2023) usb oo Sl tag3
Pl agrats ) s 5 5 055 ol gre Ul Bl e S e
Aol Caltes glacbale o andla i bl | Caliies
il L(F guar) il 55 (gla ome Do sl &S em
Jaques et aw 5 ¢S o Aol Hles 1 5 adyy St 0
Bmsl et el ot 18 55 L) a2l (2019)
I o S e el 1 53 0 5 e Ve Ll gl

(Sisodia et al., 2018) w& 4y, i 5 5 O35 s gme

ol by 9 WT Sl 5T culled
).sré)}éi;:.q.:\};QI;\:\J&l_&}quwbd\_i_}.?J@Lﬁ

k;:-“&gjMJJ@CEJ)JLAQTJJL&L&Q\‘;\}J}J)‘JG&A
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S Aol 2 53 08 e 100 5,8 L 51 Ol e
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Sukifto et al. (2020) syl S elul , (F Jgds) sls OLai 1
IS 5 055 o S o el b g sl K
Aol 28 L Bl 3k sladles 31 iy ol 53
Caliten Glac Bl 3 )87 515 Ol 3o Calisen 06,1 5 &S o
13 gme 5l Tritunia Pink Mo o5, 5> ¢S o Ao
Ll 5 5 bl amasl $Sist 055 Ol e 5 8l Hles b
Pl 53 ar il oSt 0 o ey S o Al Hlad ks
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K3 o) 4 Cous bl | Tango White o3 )
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il e a8l oS 0y Ol o e o sl
S ez el 3,555 53 L) oLS 45 (Kamali et al., 2019)
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i 13 O 53 ol JEn S oo
b Sl bl 55 DeT Ly 5 LT sl 5T b O e
LTango Blue s 5 &S oo ol ) 53 55 (e 100 5,8
dsder) dd Joolo S o sl 1) 530 8 e Vor 58
Sl 5103 DT WT 5T cdleb 2153l d s o s (0
NEEPISPRFIC W JENNE SV IR RS Py gl BPR P

.0 Jgd>) Wi sdalin Tritunia Pink Morn

Dol Sl 31 Sl 5 Csls (gls gme L3506 DT WIT w3
S gyl e U Pl Loy 5T Cdles  La0T
el Gl 651 Ky Aol il bl () J5kr)
o Tl 5 WT 0 5T Cllad ol 31 s S o el U
Lgug.]alb)ahﬁjTalg;:SLxéOUf@j&ﬁJé)}b«_{
O3l 4 A odalie &S o el 2 53 0 8 e VO 5 e
(alé)lw):.(bJ}-\:,-)Q.&Iu\jsﬁjhg,ﬁlé&):s)b@m
Tl 5 WT (sla g 5T Cdld O oo o iy bl Cialiies
5 4 Tango Blue 4 Cui 45" 55 Sl 5l bl 4 b g 10

LS el L asls DL 1y sz )5 YA 5 YA/F ol 53!

el 8 s ) (22875 5 1 Jolo (slayiy araty s 5 il oSast 5 5055 1 &Simlp 31 -F s
Table 4- The effect of priming on fresh and dry weight of plumule and radicle of seeds obtained
from self-pollination of different Petunia hybrida cultivars

S e ol bl J8 Caliea o6 =
G s p S Different Petunia hybrida cultivars N"Iea'n
Gibberlin (mg/l) Iranian petunia Tritunia White Tritunia Pink Morn Tango Blue
(0.5 ardile 5 055
Plumule Fresh weight (gr)

0 0.97¢ 0.92¢ 0.53¢ 0.744 0.79¢
50 1.23% 1.09b¢ 0.61°% 0.64¢% 0.89%
100 1.06% 1.07% 0.63¢% 0.69¢% 0.86b¢
150 1.3 1.19% 0.68¢% 0.69¢% 0. 962

Mean 1.142 1.072 0.61° 0.69°
(05 el &2 055
Plumule dry weight (gr)

0 0.49b¢ 0.49b¢ 0.32¢ 0.19¢ 0.37¢
50 0.692 0.692 0.67¢ 0.29¢% 0.502
100 0.56° 0.52° 0.39¢ 0.29¢% 0.44°
150 0.722 0.56° 0.36¢ 0.39« 0.512

Mean 0.612 0.562 0.35° 0.29°
(05 e, 5 03
Radicle Fresh weight (gr)

0 0.53b¢ 0.40¢ 0.33¢ 0.36 0.40°
50 0.732 0.82 0.36% 0.36 0.562
100 0.63% 0.63% 0.33¢ 0.33¢ 0.48%
150 0.732 0.7% 0.4 0.4 0.562

Mean 0.662 0.63% 0.36° 0.36°
<(',f) aorady; oSS O
Radicle dry weight (gr)

0 0.12¢% 0.16°¢ 0.09¢ 0.06° 0.11°
50 0.27% 0.30% 0.09¢ 0.11¢% 0.192
100 0.26%¢ 0.25%¢ 0.06° 0.11¢% 0.162
150 0.342 0.21b 0.18¢ 0.10¢ 0.182

Mean 0.252 0.232 0.08° 0.09°

LI s s oD Loys D éa..lja LSD & 4057 ol dma &S i o lyls &S J_L«awivl:.a [T
In each trait, numbers with similar letters are not significantly different (LSD, P < 0.05).
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(Wang et al., 2021) L aalS

T e S el D08 gy i K o

s asa ol ol g odld Hds e s 53 o e O5a )50
o 3T o338 (o DT WT 05T iy b o
3 o Db 5 & S el gl 4 il
Ol oy s amz 55 3,8 e 5l A s, b s asal S

.(Sukifto et al., 2020) 4as . @) o a8l g Ll o

&b‘ﬁd&(@)\&f}?}\yb L;u,.'\{J}Lm‘5u.u;‘5|jm,p«:m;jwTduﬁ;quﬁ&;ﬁlﬁ;t-a Jgd
Table 5- The effect of priming on a-amylase, f-amylase and soluble sugars content of seeds obtained
from self-pollination of different Petunia hybrida cultivars

S oo ) sl S Calisea o) LS
(a3 05 o) Different Petunia hybrida cultivars Mean
Gibberlin (mg/l)  Iranian petunia  Tritunia White Tritunia Pink Morn Tango Blue
ST WT
a-amylase (umol mltmint)

0 0.33% 0.319" 0.28" 0.28" 0.30°
50 0.440d 0.44vd 0.42¢¢ 0.34% 0.41°
100 0.512 0.450d 0.512 0.41¢% 0.472
150 0.512 0.46% 0.48» 0.38¢f 0.462

Mean 0.45? 0.42° 0.43%» 0.35¢

T by
B-amylase (umol mlmin?)

0 0.22¢ 0.21° 0.21¢ 0.19 0.21°
50 0.32d 0.30°d 0.3124 0.25¢f 0.29°
100 0.36% 0.33*¢ 0.35% 0.28%¢ 0.33%
150 0.372 0.3224d 0.36% 0.27¢¢ 0.33?

Mean 0.322 0.29? 0.31° 0.25°

Johoes A3 (5] 5
Soluble sugars content (mg gtFw)

0 1.63 1.43¢% 1.419 1.35" 1.46°¢
50 2.00¢ 2.07% 1.90% 1.607 1.89°
100 2.41% 2.32° 2.58? 1.74¢% 2.26%
150 2.612 2.27%¢ 2.45% 1.631 2.242

Mean 2.162 2.02° 2.08® 1.58¢

S (ol sme oDl 4s,35 CEMJJ LSD{)}U'T ool p e oS the Gy Glyls & @_ba‘_,:ilf TGV ST
In each trait, numbers with similar letters are not significantly different (LSD, P < 0.05).

of//\dglp|4_<¢_,:‘)_¢\_>-;4);r;g¢\~~ o bl
rEJ‘&JJ.(O J}&)J‘JOWML&L{WU&)J‘J&M}J

Sl bl 4 by e Jgloes glads ke oy iy Calisee
owqx»(u,t}&;ﬁlﬁ&u;,,uﬂ@u.(ad},\?nﬁ

3,08 L Sl mdbl 55 Jglos glaus Clale o 2t sls

Iranian Journal of Seed Science and Technology

Jekxe WS (Slgizxe
Ql;\,vs,L&;ﬁlﬂu;uuowwbbqﬁ@u

L;u,us@,:mﬁu,mg_du;,\ch_wﬁuﬂ&u;ﬂ
S e el Clle 21310 dsdsr) g ls gae J sk

23 sl Bl i ST S Al 31 Jsloee (sladls (gl giea

Ol ) 655 5 psle 4,2

Vol.: xx, NO.: X, XXXXXX

XXXXXX X o ylads XX M



il Jelo Sl S50 g 3 e S e Al b S 31

¥

S 5 4omi
a2 53 5 bods Cand o (650 Tt 55 1 (50 o0
e onl 53 o b p amalS s 5 iale el
V0 gV glackle oy esa oS e ol jleslin
il Sl s Golsine U A s 05 s
Wils bl 8 ol 05 i85 I ol (sla sy
A 31 bl 8 ke 018 o 313 DL ol s pioman
S s a3, 35 (Sl sme Sl Si4l e Dl
ngjstjaﬂ‘u):jlﬁ\w)ﬁg)fgus«w
58l 1z p3Y Olo3 g camalS 4y el o S5l
Il g am sl g amai, Kt 5 5 055 eoeet
el ome (Sl (gl gime 5 el Lt 5 LT (sl 5T
03 Sl @l ds s o @|.M|>5M:J§l&;@\ﬁl
p&:ATt:f,uJT‘_;uﬁ;qu (Sodle Aoy Ll Sl
050 53 S el Hle ) g Dl (SOAS (gl s
ol aslllas ys 0l i 43l LY Tritunia Pink Morn
b Jshoee (glads (gl goen 5 DT by 5 LAIT o Jlab sl Ol
bl ey S5l fiE s o sllasl S ST 2l
Al 2 530 8 (o Vor Sleslinal (S5 b 4yl a3 e
5 3T WT @ 5T Clb (gm s 0775 ol 31 b &S o
Sl (gl goes ﬁl}le»Tbﬁ;T (S 53 OV/)
5545 35 S 5L 2558 S5 el A 5 5 J sl

b bl 8 Calite (61 2285 55 1 ool sl

Ble o1
e (2,5 48 mn 45 s o phel dlie oyl O i
LI Wlae o SLast s 3K L kel s

References
Achrem, M., Stepien, E., & Kalinka, A. (2023).
Epigenetic changes occurring in plant

inbreeding. International Journal of Molecular Sciences,
24(6), 5407. https://doi.org/10.3390/ijms24065407

AOAC (Association of Official Analytical Chemists).
(1995). Official methods of analysis (16th ed.). AOAC
International.

Iranian Journal of Seed Science and Technology

23 &SI 55 dd ol oS o Al 2 30 S s VO
S o Al 2 53 0 8 e Ve b Bl p) L
Jad) Sy Jalowe gladd Clale i3l 505 80 o i
Db Sl 53 J s Lok (gl gome 21531 Ao s> (2 it (O
F15248 55 Tritunia Pink Mom 3, 4 b 5 0 &S oo
) oo s A 131 oS o el 2 550 8 e Ve Sles
2 Sl sl sl e SISl OLES Aald Sl & S
S sbte GladnT 3 4 bues 5alS O s 5 500 6,
(ST T ‘_;Lar_mg&a) DNA (e abear jl s Jlab
Slind (55 55T 5 5 by WSS 5 Sl
(Wang etal., 2021) 545 by 0
For b das o gladal g s 0y Kl iopan
e ol ol A8 e b 033 4l (gla s 3 1y ¢S e
g o S5 adsl pe Ol sie 4 gloes (SlakS S gy 153l
4 omn (Sl 5131 s e LS Cilibe gla a5 ol
|25 il e Sl Bl g0 GBI oy 1 3390 I 53
S Calises S plie ot T 5 Cnlin s Shes g1 1) obd 2w
B3 Sl 4 S 0 el (A (55,5 g e A5 81
&S 3ok G50l s e S5 S Ll 5 s
5 dl lawl b (He et al,, 2019) Ly b 0 4l A,
LS o 2B L Y 55 e (gl L3 alS
Wang et al. (2021) L & olis 451, mb (Lietal, 2010)
3 Sl S o el b ok Syl o5 sl 555
Jsb 2l 31U Jglows (glads (gl e il 33l S ol 0T
bl (sl sy Kol ol o o ol ) 5 5wt
oS 4 ool Jslomn (kS Ol e ] Bl o el ST
Yoo LIS gla,dy oKiasl , (Kurup et al., 2013) A aals
(S p3 BVIY il 3l o &S o el 2 530 8 e
(Lietal, 2010) us SCis 25 Lol 8 )3 Joloes sladd
L;uxécbﬂuiﬁ\jé\w&)a@jdl}? :%Jﬁ@lﬁ.\ﬁ\:):
Al ol s Ky S 0L sla s 3 J s

(Song etal., 2019) coul ot i 15 55 ¢S

Ol ) 658 5 psle 4,2

Vol.: xx, N0.: X, XXXXXX

XXXXXX X o ylads XX A


https://doi.org/10.3390/ijms24065407

OLen 5 05 Jexr

Aziz, T., & Peksen, E. (2020). Seed priming with
gibberellic acid rescues chickpea (Cicer arietinum L.)
from chilling stress. Acta Physiologiae Plantarum, 42, 1
10. https://doi.org/10.1007/s11738-020-03134-y

Bakht, J., Shafi, M., Shah, R., & Munir, I. (2011).
Response of maize -cultivars to various priming
sources. Pakistan Journal of Botany, 43(1), 205-212.

Balaguera-L6pez, H. E., Cardenas-Hernandez, J. F., &
Alvarez-Herrera, J. G. (2009). Effect of gibberellic acid
(GAZ3) on seed germination and growth of tomato (Solanum
lycopersicum L.). In Acta Horticulturae, 821, 141-148.
https://doi.org/10.17660/ActaHortic.2009.821.15

Bhargava, B., Gupta, Y. C., Dhiman, S. R., & Sharma,
P. (2015). Effect of seed priming on germination, growth,
and  flowering of  snapdragon  (Antirrhinum
majus L.). National Academy Science Letters, 38, 81—
85. https://doi.org/10.1007/s40009-014-0298-4

Cornea-Cipcigan, M., Pamfil, D., Sisea, C. R., &
Margioan, R. (2020). Gibberellic acid can improve seed

germination and ornamental quality of
selected Cyclamen species grown under short and long
days. Agronomy, 10(4),

516. https://doi.org/10.3390/agronomy10040516

Farhoudi, R., & Lee, D. J. (2014). Halopriming corn
seeds improves seed emergence and carbohydrate
metabolism under salinity stress. Seed Science and
Technology, 42(3), 461-465.
https://doi.org/10.15258/sst.2014.42.3.13

Faroog, M., Barsa, S. M., & Wabhid, A. (2006). Priming
of field-sown rice seed enhances germination, seedling
establishment, allometry, and vyield. Plant Growth
Regulation, 49, 285-294.
https://doi.org/10.1007/s10725-006-9138-y

Farooq, M., Basra, S. M., Wahid, A., & Ahmad, N.
(2010). Changes in nutrient homeostasis and reserves
metabolism during rice seed priming: Consequences for
seedling emergence and growth. Agricultural Sciences in
China, 9(2), 191-198. https://doi.org/10.1016/S1671-
2927(09)60083-3

Ganga, M., Jayalakshmi, S., Jegadeeswari, V.,
Padmadevi, K., & Jawaharlal, M. (2011). Petunia. In
C. Kole (Ed.), Wild crop relatives: Genomic and
breeding resources—Plantation and ornamental
crops pp. 209-242).
Springer. https://doi.org/10.1007/978-3-642-21201-7_11

Ge, N, Jia, J. S, Yang, L., Huang, R. M., Wang, Q.
Y., Chen, C., Meng, Z. G, Li, L. G., & Chen, J. W.
(2023). Exogenous gibberellic acid shortens the after-
ripening process and promotes seed germination in the
medicinal plant Panax notoginseng. BMC Plant Biology,
23(1), 67. https://doi.org/10.1186/s12870-023-04084-3

Ghasemi-Ghahsareh, M., & Kafi, M. (2008). Scientific
and practical floriculture (2nd ed.). Publications Golbon.
[In Persian]

Iranian Journal of Seed Science and Technology

Ghassemi-Golezani, K., Chadordooz-Jeddi, A.,
Nasrollahzadeh, S., & Moghaddam, M. (2010). Effects
of hydro-priming duration on seedling vigor and grain
yield of pinto bean (Phaseolus vulgaris L.)
cultivars. Notulae Botanicae Horti Agrobotanici Cluj-
Napoca, 38(1), 109-113.
https://doi.org/10.15835/nbha3813475

Godoy, A. R, Oviedo, V. R. S,, Castro, M. M., &
Cardoso, A. I. 1. (2006). Effect of inbreeding on seed
yield of "caipira" cucumber. Bragantia, 65, 569-573.
https://doi.org/10.1590/S0006-87052006000400006

Guo, Y., & Lin, H. (2009). Regulatory effect of GA and
KT on seeds germination of Nitraria
tangutorum  Bobr. Zhongguo Shengtai  Nongye
Xuebao/Chinese Journal of Eco-Agriculture, 17(6), 1196—
1199. https://doi.org/10.3724/SP.J.1011.2009.01196

He, Y., Cheng, J., He, Y., Yang, B., Cheng, Y., Yang,
C., Zhang, H., & Wang, Z. (2019). Influence of
isopropylmalate synthase OsIPMS1 on seed vigor
associated with amino acid and energy metabolism in
rice. Plant Biotechnology Journal, 17(2), 322—
337. https://doi.org/10.1111/pbi.12979

Hossain, M., Arefin, M., Khan, B., & Rahman, M.
(2005). Effects of seed treatments on germination and
seedling growth attributes of horitaki (Terminalia
chebula Retz.) in the nursery. Research Journal of
Agricultural and Biological Sciences, 1(2), 135-141.

Jaques, L., Carvalho, I. R., Szareski, V. J., Pimentel,
J. R., Troyjack, C., Dellagostin, S. M., Mendonga, M.
T., Rosa, T. C. d., Villela, F. A., & Souza, V. Q. d.
(2019). Gibberellic acid utilization in seeds and plants of
beans: Effect on growth and seeds’ physiological
quality. Journal of Agricultural Science, 11(2),
541. https://doi.org/10.5539/jas.v11n2p541

Kaamali, M., Shour, M., Neamati, S. H., Lakzian, A.,
& Khazaei, H. (2019). Effect of drought stress on physio-
morphological characteristics and proline content of three
petunia varieties. Journal of Horticultural Science, 32(4),
519-529.  https://doi.org/10.22067/jhorts4.v32i2.58195
[In Persian]

Kaczmarska, E., Gawronski, J., Dyduch-Sieminska,
M., Szypilo, P., & Szafranska, B. (2014). Inbreeding
depression for seed germination and seedling vigor in
strawberry (Fragaria x ananassa Duch.). Folia
Horticulturae, 26, 133-
138. https://doi.org/10.1515/thort-2015-0004

Kader, M. A. (2005). A comparison of seed germination
calculation formulae and the associated interpretation of
resulting data. Proceedings of the Royal Society of
London, 138, 65-75. https://doi.org/10.5962/p.361564

Kalsa, K. K., & Abebie, B. (2012). Influence of seed
priming on seed germination and vigor traits of Vicia
villosa ssp. dasycarpa (Ten.). African Journal of
Agricultural Research, 7(21), 3202
3208. https://doi.org/10.5897/AJAR11.1489

Ol ) 655 5 psle 4,2

Vol.: xx, NO.: X, XXXXXX

XXXXXX X o ylads XX M


https://doi.org/10.1007/s11738-020-03134-y
https://doi.org/10.17660/ActaHortic.2009.821.15
https://doi.org/10.1007/s40009-014-0298-4
https://doi.org/10.3390/agronomy10040516
https://doi.org/10.15258/sst.2014.42.3.13
https://doi.org/10.1007/s10725-006-9138-y
https://doi.org/10.1016/S1671-2927(09)60083-3
https://doi.org/10.1016/S1671-2927(09)60083-3
https://doi.org/10.1007/978-3-642-21201-7_11
https://doi.org/10.1186/s12870-023-04084-3
https://doi.org/10.15835/nbha3813475
https://doi.org/10.1590/S0006-87052006000400006
https://doi.org/10.3724/SP.J.1011.2009.01196
https://doi.org/10.1111/pbi.12979
https://doi.org/10.5539/jas.v11n2p541
https://doi.org/10.22067/jhorts4.v32i2.58195
https://doi.org/10.1515/fhort-2015-0004
https://doi.org/10.5962/p.361564
https://doi.org/10.5897/AJAR11.1489

il Jelo Sl S50 g 3 e S e Al b S 31

\#

Kurup, S. S., Al Amouri, A. W. H., & Jaleel, C. A.
(2013). Effect of seed programming on photosynthetic
pigments, biochemical constituents, and mineral
nutrients in petunia (Petunia hybrida Hort. Vilm-
Andr.). Journal of Food, Agriculture & Environment,
11(1), 1076-1079.

Li, Z., Lu, G. Y., Zhang, X. K., Zou, C. S., Cheng, Y.,
& Zheng, P. Y. (2010). Improving drought tolerance of
germinating seeds by exogenous application of
gibberellic acid (GA3) in rapeseed (Brassica
napus L.). Seed Science and Technology, 38(2), 432—
440. https://doi.org/10.15258/sst.2010.38.2.16

Mebratu, A. (2022). Potassium nitrate priming effect on
the  germination  of  tomato (Lycopersicum
esculentum Mill) cvs. “Mersa” and ‘“Tekeze-
1.” International Journal of Agronomy, 22, 61-
66. https://doi.org/10.1155/2022/4970107

Mitchum, M. G., Yamaguchi, S., Hanada, A,
Kuwahara, A., Yoshioka, Y., Kato, T., Tabata, S.,
Kamiya, Y., & Sun, T. P. (2006). Distinct and
overlapping roles of two gibberellin 3-oxidases
in Arabidopsis development. The Plant Journal, 45(5),
804-818. https://doi.org/10.1111/].1365-
313X.2005.02642.x

Moaaz Ali, M., Javed, T., Mauro, R. P., Shabbir, R.,
Afzal, 1., & Yousef, A. F. (2020). Effect of seed priming
with potassium nitrate on the performance of
tomato. Agriculture, 10(11), 487
498. https://doi.org/10.3390/agriculture10110498

Nejad, S. R., Bistgani, Z. E., & Barker, A. V. (2022).
Enhancement of seed germination of yarrow with
gibberellic acid, potassium nitrate, scarification, or
hydropriming. Journal of Crop Improvement, 36(3), 335—
349. https://doi.org/10.1080/15427528.2021.1968553

Noor-un-Nisa, M., Gandahi, M., Pahoja, V. M., &
Nasim, S. (2013). Response of seed priming with boron
on germination and  seedling  sprouts  of
broccoli. International Journal of Agricultural Science
and Research, 3(2), 183-194.

Pounders, C., Reed, S., & Pooler, M. (2006).
Comparison of self- and cross-pollination on pollen tube
growth, seed development, and germination in
crapemyrtle. HortScience, 41(3), 575—
578. https://doi.org/10.21273/HORTSCI.41.3.575

Saeidi, G., Etemadi, N., Razmjoo, J., & Khajepour,
M. R. (2007a). Inbreeding effects on various quantitative
traits of Petunia hybrida L. Journal of Genetics and
Breeding, 61(1), 19-26.

Iranian Journal of Seed Science and Technology

Saeidi, G., Etemadi, N., Razmjoo, J., & Khajepour,
M. R. (2007b). Investigation of seed production and
stability of desirable traits in some ornamental plants and
weed control methods. Parks and Green Space
Organization of Isfahan Municipality.[In Persian]

Sc’epanovic’, M., Koscéak, L., Pismarovié, L., &
Sostar¢i¢, V. (2022). Stimulation of germination of
freshly collected and cold-stored seeds of Ambrosia
artemisiifolia L. Plants, 20(11),
1888. https://doi.org/10.3390/plants11141888

Jamali, S., Ahmad, W., Ul-Allah, S., Wahocho, N. A,,
Jamali, M. F., & Shah, S. A. (2023). Comparative effect
of varieties and types of containers on seed germination
and seedling growth of geranium (Pelargonium
graveolens). Seeds, 2(1), 165-
176. https://doi.org/10.3390/seeds2010013

Sisodia, A., Padhi, M., Pal, A., Barman, K., & Singh,
A. K. (2018). Seed priming on germination, growth, and
flowering in flowers and ornamental trees. In Advances
in Seed Priming (pp. 263—
288). https://doi.org/10.1007/978-981-13-0032-5 14

Song, Q., Cheng, S., Chen, Z., Nie, G., Xu, F., Zhang,
J., Zhou, M., Zhang, W., Liao, Y., & Ye, J. (2019).
Comparative transcriptome analysis revealing the
potential mechanism of seed germination stimulated by
exogenous gibberellin in Fraxinus hupehensis. BMC
Plant Biology, 19, 1-17. https://doi.org/10.1186/s12870-
019-1801-3

Sukifto, R., Nulit, R., Kong, Y. C., Sidek, N., Mahadi,
S. N., Mustafa, N., & Razak, R. A. (2020). Enhancing
germination and early seedling growth of Malaysian
indica rice (Oryza sativa L.) using hormonal priming
with gibberellic acid (GA3). AIMS Agriculture & Food,
5(4), 649-668.

Wahocho, N. A., Laghari, R. M., Talpur, K. H,,
Jamali, M. F., Ahmad, W., Shah, A. N., Otho, S. A,
Shar, P. A, & Wahocho, S. A. (2023). Seed
germination and vegetative growth of Petunia
hybrida genotypes to salt stress. Journal of Applied
Research in  Plant  Science, 4(02), 553-
565. https://doi.org/10.38211/joarps.2023.04.02.173

Wang, Y., Yuetao, W., Ruifang, Y., Fuhua, W., Jing,
F., Wenbo, Y., Tao, B., Shengxuan, W., & Haiqging, Y.
(2021). Effects of gibberellin priming on seedling
emergence and transcripts involved in mesocotyl
elongation in rice under deep direct-seeding
conditions. Journal of Zhejiang University-SCIENCE A,
22(12), 1002. https://doi.org/10.1631/jzus.B2100174

Worthington, V. (1993). Worthington enzyme manual:
Enzymes and related biochemicals. Worthington
Biochemical Corporation.

Ol ) 658 5 psle 4,2

Vol.: xx, N0.: X, XXXXXX

XXXXXX X o ylads XX A


https://doi.org/10.15258/sst.2010.38.2.16
https://doi.org/10.1155/2022/4970107
https://doi.org/10.1111/j.1365-313X.2005.02642.x
https://doi.org/10.1111/j.1365-313X.2005.02642.x
https://doi.org/10.3390/agriculture10110498
https://doi.org/10.1080/15427528.2021.1968553
https://doi.org/10.21273/HORTSCI.41.3.575
https://doi.org/10.3390/plants11141888
https://doi.org/10.3390/seeds2010013
https://doi.org/10.1007/978-981-13-0032-5_14
https://doi.org/10.1186/s12870-019-1801-3
https://doi.org/10.1186/s12870-019-1801-3
https://doi.org/10.38211/joarps.2023.04.02.173
https://doi.org/10.1631/jzus.B2100174

