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Table 1- The results of the analysis of variance of the effect of halo-priming on the germination and growth of the seedlings of petunia and zinnia.
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Figure 1- Average time to reach 50% seed germination in petunia and zinnia. Treatments with at least one
common letter did not differ significantly from each other in Duncan test at the level of 5% probability.
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Figure 2- The effect of priming treatments on the time to reach 50% germination. Treatments with at

least one common letter did not differ significantly from each other in Duncan test at the level of 5%
probability.

i1

s oS g S5


http://dx.doi.org/10.61186/flowerjournal.8.2.311
http://flowerjournal.ir/article-1-282-en.html

[ Downloaded from flowerjournal.ir on 2026-02-17 ]

[ DOI: 10.61186/flowerjournal .8.2.311 ]

FYETNY DA 08 Y) s olalS 5 S

S0l Kk
S0k 5SSl » Aoy Gl a3 basd g5l a3l 5 ALS 658 1S sl Olis bty ases =B
£/07) S5 0les ol o smin () Jsd) 550 s me Jole 3 cpl (iSan s Js g ol gre bl 5 lal s
3k osbel Glaslass ey 53 (7 JSK0) 3 Slal slasds 1 mis ()ls e sbay 65 Al sdalie bl slasd s (s
LS S LS U (sl e SVl esls 0L 1 Gy 170 0) (S35 0l (pSSle 1 5eS el S ol 5
Ol pSile (8 K8) el cosas dale [l 55 Gy VAN byl (S35 0ley Kk o jni oS s ps odls
S5l ol il 5SS Of (g Jllis axpp 5d 0 gl axais, S cd Guo) Sl oo b ki e (S55
oot il clales L oL (le eslel &S A sdalie ol iass s (Khadraji et al., 2020) Lib S
s Rl e Ll e (S35 0l el s (S50 0l ol Rl e IS S el ol 1
Lk (S35 6l Y slacdsle A5 5 55 5 RNA DNA i iomen 5 53el W Je sdiSis 3o (slaes 3
Gl e ssba (il esbl- S e &5 Wsls ol (2020) Ol Kes 5 Khadraji « ia 55 > (Basra et al., 2005)
et ol a5 el L aS Aadisu s (Soad S Do Lo bamliess | (S35 Ao 5 (S50 Ol 0S0le

Sl

Y 5 a
= as b
g 4
= 3.5
5 2.5
2, bn
o 1.5
= 1
= o5
0
(Petunia) _g—tb! (Zinnia) ;Lal
ol ¥ 2o
Plant type

SSG1s ga31 53 KuSs b (gyls e BN S e O S Jila glls sl le ST bl 3 L0 (S35 0l uKike Y IS
IRPIRY o) 7 JL&"‘@»&)A

Figure 3- The average time of seed germination in petunia and zinnia. Treatments with at least one
common letter did not differ significantly from each other in Duncan test at the level of 5% probability.
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Figure 4- The effect of priming treatments on the average seed germination time. Treatments with at least

one common letter did not differ significantly from each other in Duncan test at the level of 5%
probability.
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Figure 5- Average interaction effect of plant species in priming on seed germination index. Treatments
with at least one common letter did not differ significantly from each other in Duncan test at the level of
5% probability.
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Figure 6- The average energy of seed germination in petunia and zinnia. Treatments with at least one
common letter did not differ significantly from each other in Duncan test at the level of 5% probability.
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Figure 7- The effect of priming treatments on seed germination energy. Treatments with at least one
common letter did not differ significantly from each other in Duncan test at the level of 5% probability.

sl S5
5 b sl el 1 Jy s byl ale (S35 n ol SU AL 655 (ulls s mls bl

J)u\;-) Jﬁ)bd&&n M\)J&JL@;}\CEM‘)J )LAY}L;«.U;\ )ﬁ‘l‘f ‘-;:Lg_: ;}Jf&)lad oJLATJJ fL; 4.3}5 WI’

Y.

s oS g S5


http://dx.doi.org/10.61186/flowerjournal.8.2.311
http://flowerjournal.ir/article-1-282-en.html

[ Downloaded from flowerjournal.ir on 2026-02-17 |

[ DOI: 10.61186/flowerjournal .8.2.311 ]

FYETNY DA 08 Y) s olalS 5 S

53 (UAVIEN) olg (S35 op iy oS als OIS (3l osbel clales A L8 ks ols 5 Sl anlis ()
Sl 3 IS edS 5 el Sl as lasles b sl pme SNl s s sdalie bl s ol Sl e
)L;W.Ualpja):Qﬁﬁwéu)ij&\)swudu)szﬁJ“Lg_? S E Aoy S omen UL

(A JS8) sl s s e e ool o (Gol3 e ] oS S edalie el

(Petunia) [Zinnia)
—_ O e B L
=]
S 10 @ ab b ab
g 80 . 2 T3
w d
42 ©
18 40
B
o 20
75
D D -2 o=l - RN -
Aalo ki ol s b AS S
Control ' ENO3 L Loy F CaCD

Treatment

b (solsiime SN S fte G S Pl slls slasles de (S5 2 s5le 03l 3 LS 48 ien  :8le S A JSS
Al e s &= Jla>! c\a.» 5 SSls f)‘,.a)'] BY Jf.l.\Sa_

Figure 8- Average interaction effect of plant species in priming on seed germination. Treatments with at
least one common letter did not differ significantly from each other in Duncan test at the level of 5%
probability.
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Figure 9- Average interaction effect of plant species in priming on seedling root fresh weight. Treatments
with at least one common letter did not differ significantly from each other in Duncan test at the level of
5% probability.
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Figure 10- Average interaction effect of plant species in priming on seedling root dry weight. Treatments
with at least one common letter did not differ significantly from each other in Duncan test at the level of
5% probability.
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Figure 11- The average effect of the interaction of plant species in priming on the fresh weight of seedling
shoots. Treatments with at least one common letter did not differ significantly from each other in Duncan
test at the level of 5% probability.
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Figure 12- The average effect of plant species interaction in priming on the dry weight of seedling shoot.

Treatments with at least one common letter did not differ significantly from each other in Duncan test at
the level of 5% probability.
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Abstract

The rapid flowering of bedding flowers, such as petunia (Petunia hybrida L.) and zinnia (Zinnia
elegans L.), increases the uniformity of the seedbed and their simultaneous flowering. In this study,
the effect of seed priming on the germination and vigor of petunia and zinnia seedlings has been
investigated. A factorial experiment was conducted in the form of a completely randomized design
with two factors, the first factor, the plant species, and the second factor, three salts of potassium
nitrate, calcium chloride, and sodium chloride along with control in the laboratory of the Department
of Horticultural Sciences, Faculty of Agriculture, Al-Qasim-ul-Akhra University of Babol, Irag. The
results showed that in both plants, halopriming treatment with 50 mM potassium nitrate and calcium
chloride for 24 hours provided better results in terms of germination and seedling growth. Between the
two treatments of potassium nitrate and calcium chloride, there was no significant difference in the
characteristics of time to reach 50% germination, average germination time, germination index, final
germination, and wet and dry weight of roots and shoots of petunia and dry weight of zinnia shoots. In
general, the findings of this study will be important in understanding the direct physiological effect of
halopriming in increasing seed germination and seedling establishment in petunia and zinnia and can
provide detailed information about the potential effectiveness of priming with potassium nitrate and
calcium chloride to the seed industry.

Keywords: Germination index, Germination percentage, Halo-priming, Seed germination.
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