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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 and 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 and Discussion

Among the different cultivars, the Iranian petunia
demonstrated the highest germination percentage and
speed, as well as the highest levels of a-amylase, B-
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 a-amylase and B-amylase activities of 0.51
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and 0.37 umol mI™t min~1, 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 [-
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.
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oy eyl " " " " " " " - - - " -
o 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
"’;’ 3 2207.64” 475" 249"  98865”  0.103” 0840  0305" 0322  0089"  0019” 0011 081"
Variety
Bk Kol - - " . " . . -
o " 9 155.79 0.46 0.92 299.5 0.032 0.019"  0.012 0.017%  0.006™  0.002 0001  0.10
Seed primingx Variety
s .
T 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 (%)
o
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

n;

doy3 5V st e 53 13 e Ol Gre b 54 5 " s

ns, * and ** Not-significant and significant at 5% and 1% probability levels, respectively.
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ool J8 s 6 (2287555 5 ol slasdy (34l Dlio r Kiml 31T sk
Table 2- The effect of priming on germination traits of seeds obtained from self-pollination of different Petunia hybrida

cultivars
S el olll € aliia o5 e
(s p 5 k) Different Petunia hybrida cultivars '\“;ja"n
Gibberlin (mgl?) Iranian petunia Tritunia White Tritunia Pink Morn Tango Blue
S8l Lo
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°
Sl Lo
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¢°
38l sl Y Ol Lo g
Average time required for germination (day)
0 4.83¢ 4.00¢ 5.38° 6.502 5.182
50 3¢ 3.22f 3.091 3.42¢ 3.18°
100 2.561 2.85H 2.63M 3.8% 2.96°
150 2.3 2.950n 3.62¢% 2.31 2.79¢
Mean 3.17¢ 3.25¢ 3.68° 4.0

LI gl e N M))Sc]a.a)é LSD O se3T olal  dizes &S 2is o9 ‘5!)\:‘6&_\;«&:@\:» - ST

In each trait, numbers with similar letters are not significantly different (LSD, P < 0.05).

il S 531 (Y Jgdar) dii el e g jadl g
&£ 53 UHFSA-9 ¢85 40 Sowd UHFSA-L3 (3, (sla, 1o
O 03 gl 3 g g okias il & el odd 3) S 55 0 sene
{(Bhargava etal., 2015) 4i s 58l o S o 4 Lo 26
w Sl Gl pa s 0 Gl S ST (ol ey
a1l s el O Ol sl s OT e
L Sml 23 dal g sl 5 e Do e (S
VL s 5 OT Ol s il 3l Esl Hds (g5 lumesleT
il Bl el ol 4 & 5 gb o s 53 Sal e 5 Sl sl g
5 AT 4 Joos Il caopalS Ll s s 5l e
Noor-un-Nisa ) 35 dale YU 5 Slae Colg 5 5 LT
o (G ;3 VIV il 8l il e s (et alL, 2013
Chle b oS o el b Sl 3 i sl S8l

(Sukifto et al., 2020) ol os 2518 2 53 0 8 o 8t
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i el Hled 4 S S5l e (0 B/l Bl e
)&)Ku\:ﬂﬂ‘&:@i‘ﬁw){j‘yb@w-(v Jgd>)
o S o il 2 53 8 o Ve 3, sls LS 3,
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OLen 5 05 Jexr

V0 Sl LS o S 85 1y s S5l g (o 3l bl sla il
R o 53 slaud s S e el Y ey S
3 Si8hem Ao 300 b o) el G agh (S o o

(Aziz & eksen, 2020) 42 g4l sl (ﬂ Ol Lo 5

53 035 5 Bomly D11 sty 4 S 4 e s L

ez ela s 53 a0 T flize Sl 31 5 dosy3 &S5 ol pebass
() Jgd) 39yl gme aealS 4 e e D
ar et Ll e a3 o S o el Sl 03l
5 K o el il el el
op i W les alad 53 (¥ J i) GBI 5 g g (6,15 g
Ly o OT 02 S 5 Glal oodbl 4 b gy o 4l a2l
V0 5 dals jled 55 Jle Ol g 45 55 Tango Blue o3 4
bl 3 ol e Lt oS o dal 2 3 0 8 s
Tango Blue 050 5 i Ao s FVIF 58F/0 Cs 54 S )
Slos 4l an et s il Ol o i (F Jgds) 5y
o~ S 3 Tritunia White (5, 4 L 5 e S e el s
Y s gkl 3 S oo el 1) 53 p 8 o 100 58
> Shagufta et al. (2023) (¥ Jgd=) sls OL_i5 1, s 0
.u:_abusqulzéurléj|@j4;|ﬁL;,)ﬁ4§u_u,2
a3l et ld p syls a3t YRR SNF
;@\)&@SwéuLMjléwlf@@b
Slesdab 1 53 Jood 5 ol iy 1 G580 Jily
SIS 5 s izl E e I S e e
5 emalS s, B e 5 S 0 3 s ) o S50
3l eslizal buly men 53 .(He eral., 2019) 545 o VU > Shes
sl 53 i b Ly ol8 55 &S o el 2 550 8 e 10
2 50L8 gLl (hl53l el (o5 Joly 3 gy o (Sl
L s .(Jaques et al, 2019) s asal 4 LasLi 4o
S o el 53 0 8 hea Voe 5 )8 Sl s s
IS 53 Mirabile o3, 55 emal 4 el ol e
saiyy Jsb 4 a8 s e S5alr s 4 ek ) S S
Cils S oo 5T slac Il ¢ o piomen 5 adlg Sl
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NS b (Y Jada) sl 55 0 8 (s V0 las 4
oS e Kl sl Vasconcelos et al. (2015)
Gl AT B 0 s d i 53 1y 34l s p5Y O
5 e 2 (S ke Sl b a5 55 75,5 Hs 4
055 5 Sl S el i3 S o g T 13 Jls
eBl 03 3l sl p3Y ey o s s e Sl Sl
AR o i 8 AL o S o Al L les 155 el
Al 2l s pf‘_gl_f V0 o ble 5 Tango Blue 4, ;>
PE/9 2alS ab g 0 Aals Hled ) o 457 i oalin S
CB)lJJMuL;LAJL«:?wwx{ﬁcs‘sdu&‘)év\_,ﬁ)}
ré));@ja\ﬁé\jCJVQujLwﬂ A o Ol Calisee
Al gr Bl b slasydy 1 2l (6l sne Jsba Tango Blue
Sl Y 0l b s g p S Al 28 SL oS
3 Moaaz Ali et al. (2020) (Y Jyu) asb o5 ol S8l
zils (S8 a8 Calisa o)l 3l (595 2 4 (Bas
Sy p3Y 0lj b e i 51 Cliies (61 o s S 518
o ]y 513 3 s (613 e sl 5l
@3 ol Mok 3 sk S L e 1
b 53 s s RNA DNA o gl s s ol
T 4 by (S5 Jole 5 ol (Sl
5,8 o B Sialsr ST 55 50 5 eds S Sjal e
el b i (sl sl 3 Je Ol e 4 (Ge et al., 2023)
Sl e la Y 1) 5l sl o5V Ol daw g2 ¢S o
Cornea-Cipcigan et al. (2020) .(Sukifto et al., 2020) »l»
& e &S o Al 2 93 p 8 e 00 Sloslind L5 57 0L
el IS 53 Gl Ol ks s2e (slo s Y 2alS
S o Al 3,8 Ge et al. (2023) Syl S b cpwomen
S my AT 3 (s 550 5k 4 Panax notoginseng ol_:f 33
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4 Tritunia Pink Morn (Tritunia White el sla,do
Ol e o eSS 9 Cbldis g 9 (6,5 s 9l Tango Blue
Sm y pide Lasl 2 s s 26l 53 Uaydy 3l (6550
Aol 2 53 0 8 e V00 5008 s it ol ey,
S AIH 2 AU e BB 6 o S
Wl Hled 4 S oS il Sl bl slayds 554l
Sl b . Jsuta) 5l OLis 1y 6ol s V10 ol ab 5 e
msl 4 (S 5p 4 5 ke 6,1 5l Mebratu (2022)
Aol 5 o)l Cdillae fagh ol i LbaS A Sl o opline
L e 3t s S o el a3 B8 s S
234y el g Gl el (G54l e 65 5 So4l e
(Guo & Lin, 2009) .z Nitraria tangutorum Bobr oL8
Slayd g3, » Aziz & eksen (2020) SLayl S Gb cpuoees
ORI o S e el Y gy S 10 Sl 5 )5 5

e ujj‘ﬁb’; sl g 63)'45\}? s,

3 odeal S 4 s .(Cornea-Cipcigan et al., 2020)
Al 2 53 0 8 e Al Olpsle gy (slasdy smssn Kl
A0S G Ao p Dgaysn p) & 01> LS 35 S o
s el il .(Nejad et al., 2022) s,ls Cote 56 4 an
&9, » Ghasemi-Golazani et al. (2008 & 2010) L 5 ,4
S, »Sisodia et al. (2018) 5 so Loy 5 e sla,ds
55 S o ol L s Sy Sl a5 B sl

el ok IS

Si%le> S5 5!
RS Wl DI Ll el ol
Lo 53 & ozl o 53 G380 (6551 1 LOT (28les
2 S el 1S s () i) sl e
S o Al CLL 515 0L (il 061 (slay
o Ll Sl ilel Laydy Shadl s (65 50 Ol jae el 0393

Sl 855 Ol p S e il Calibes Lo bale

el J8 it g6 (2287 5 51 ol slasdy 54l Slio y Kiml 1Y sk
Table 3- The effect of priming on germination traits of seeds obtained from self-pollination of
different Petunia hybrida cultivars

S el ol S Calisea o) s
G o3 0 5 k) Different Petunia hybrida cultivars I\/'Iea‘n
Gibberlin (mg/1) Iranian petunia Tritunia White Tritunia Pink Morn Tango Blue
opalS e 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 1434° 143.32 113.8 89.8 ¢ 122,62
150 15852 142.82 106.9b¢ 83.3¢ 122.92
Mean 13397 118.2 89.7¢ 69.7¢
il 55!
Germination energy
0 0.2t 0.13¢" 0.1" 0.16™ 0.15°
50 0.46b¢ 0.4 0.43bd 0.23%9 0.38%
100 0.43b¢ 0.5 0.53° 0.23%9 0.422
150 0.72 0.43b 0.33¢ 0.26°f 0.432
Mean 0.452 0.36° 0.35° 0.22¢

I (gls gme (oD .,\.ajgbc!a.d).s LSDQ}‘)T J»Lﬂ\,:.\;:..Aifjia 2y 6|)\:4§&h&:§1\.:4 (i A

In each trait, numbers with similar letters are not significantly different (LSD, P < 0.05).
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Jaques L 5 S oo el Hleg 1 s 4ty oSt 0
Siwsl  pomer ol ol 318 55 L4 setal. (2019)
A e S o el 2 550 8 e Ve L L (sl

.(Sisodia et al., 2018) s 4k, i 5 5 Oy s sre
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3T s 5 T (sl 3T o Ol jon o iy el il
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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 Al IR QU= L
s p 8 o) Different Petunia hybrida cultivars N"Iea”n
Gibberlin (mg/1) Iranian petunia Tritunia White Tritunia Pink Morn Tango Blue
(¢ 5) rslo 5 0js
Plumule Fresh weight (gr)

0 0.97¢ 0.92¢ 0.53¢ 0.74¢ 0.79¢
50 1.23% 1.09be 0.61¢% 0.64¢% 0.89%
100 1.06" 1.07% 0.63% 0.69% 0.86"
150 1.32 1.19% 0.68% 0.69% 0. 962

Mean 1.142 1.072 0.61° 0.69°
(05 arail a5 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% 0.50?
100 0.56° 0.52b 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°
((’)f) dradey SO0
Radicle Fresh weight (gr)

0 0.53 0.40% 0.33¢ 0.36% 0.40°
50 0.732 0.82 0.36% 0.36% 0.56°
100 0.63% 0.63% 0.33¢ 0.33¢ 0.48%
150 0.732 0.7% 0.4« 0.4 0.56°

Mean 0.662 0.63% 0.36° 0.36°
(0 5) arasy, a5 05
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% 0.16°
150 0.342 0.2104 0.18¢ 0.10¢ 0.18?

Mean 0.252 0.232 0.08° 0.09°

I (g yla e Ol Lo y5 D c]a.« 33 LSD o 4a3T bl s dizes &S 2t o > (glyls oS &u’u‘i‘\"‘ (i A
In each trait, numbers with similar letters are not significantly different (LSD, P < 0.05).
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(Wang et al., 2021) L 45alS

s e S Al O gy g0 Al i K o
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(Sukifto et al., 2020) was s &5 s (a5l 5 Ll o0

olb! S ol )1 2285 5 51 ool (sla s Jplone (sUak (sl gron 5 DT by 5 WT (gl 5T llab Kol 31 -0 sl
Table 5- The effect of priming on a-amylase, p-amylase and soluble sugars content of seeds obtained
from self-pollination of different Petunia hybrida cultivars

S o ol el JE Calesa o5 =
(3 05 o) Different Petunia hybrida cultivars l\/iea—n
Gibberlin (mg/l)  lIranian petunia  Tritunia White Tritunia Pink Morn Tango Blue
ST WT
a-amylase (umol ml-*mint)

0 0.33¢%" 0.319" 0.28" 0.28" 0.30°
50 0.44bd 0.44bd 0.42¢¢ 0.34% 0.41°
100 0.512 0.45bd 0.512 0.41¢% 0.472
150 0.512 0.46% 0.48% 0.38¢f 0.462

Mean 0.452 0.42° 0.43» 0.35¢

Tl
B-amylase (umol ml*min™)

0 0.22¢f 0.21°¢ 0.21¢ 0.19 0.21°
50 0.3224 0.30°d 0.31%4 0.25¢f 0.29°
100 0.36% 0.33%¢ 0.35% 0.28%¢ 0.33%
150 0.372 0.3224 0.36% 0.27¢¢ 0.332

Mean 0.322 0.29? 0.31° 0.25°

Jolome L3 (6 gime
Soluble sugars content (mg g*Fw)

0 1.63 1.439 1.419 1.35" 1.46°¢
50 2.00¢ 2.07¢ 1.90¢% 1.607 1.89°
100 2.41% 2.32° 2.582 1.74¢ 2.26°
150 2.612 2.27%¢ 2.45® 1.631 2.242

Mean 2.162 2.02° 2.08® 1.58¢

I ol an Vel Ao y3 0 a3 LSD o giT olal it 5 2ie (o o slyls 457 ol S0k cds a o
In each trait, numbers with similar letters are not significantly different (LSD, P < 0.05).
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