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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.

(Mean square) ol s Sl

EGENET el 5 055

S U5 Oy (pKls 4 Oy Ol
. oy 500 .oz Caee ot e Eounn .-
gt o L;:lﬂ a s sl rUU. ol oy s JLG" ;}55"’ ;}5}"’ S5 uSJ"" ol vf}:’ vf}:’ .04
Root . L A
S.0.V CAY (Dry (Fresh (Root (fr:s(; (Final (Germination  (Germination  (Ayerage (Time to
welght of welght of dry ight germination) energy) index) germination  reach 50%
aerial aerial weight) weight time) ermination)
parts) parts) g g
(Plant genus) o8 > 1 205.22**  2955.93** 113.05** 1536.32** 10.57™ 5.18** 18.65** 1.03** 0.16**
(Halo-priming) .t eslei-as 3 175.002** 5150.08**  13.63**  351.36** 1465.31* 5.28** 14.36** 19.05** 0.68**
Sl b S xS 3 3.2%%  560.2%*  1.83**  25.26%* 30.14* 0.07" 0.38* 0.09" 0.015ns
(Plant species x halopriming)
(Error) sl ol 16 0.73 3.38 0.08 0.93 8.67 0.04 0.08 0.1 0.01
(Coefficient of variation) <l x5 o - 5.13 8.56 7.03 4.37 4.13 6.22 4.28 7.37 6.41

S s

Sl x50 N dw}.cb.w)bé)b&ﬁ%;‘u_n 57

"s, " and ": non-significant, significant at p<0.01 and p<0.05, respectively.

Yio

s} bl g S5


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

[ Downloaded from flowerjournal.ir on 2025-08-18 ]

[ DOI: 10.61186/flowerjournal.8.2.311 ]

FYETNY DA 08 Y) s olalS 5 S

= 2
o O
e ﬂ
PR b
.5 5
33= 1.5
;2
-:? =1 ?ﬁ.
[4~]
3‘3?- = 1
G —
40
Yy o
22 05
v A
=
B
=
0
(Petunia) gl (Zinnia) jLal
oLf s
Plant type

23 RIS gl e BN S e B S BBl gl slasled Sl g bl 55 50 (55700 4 Doy Ol 0nKle - K3
P T Jlaz| cknv 23 5SSl RYS)

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.
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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.

- 4.5 3
& 4
S 35
c
. n 3
3.9 25 d
& 8 2
E 15
=
3] 1
O s
0
Jdals e o LN S L
Contral KND3 ol CiCl2 NaCl

Treatment

03051 33 KodS b g)ls sme DN S e O S Pl (gl slaslesd s (S35 6350 gl e3bel slasles 1V IS

I A s Jlez>| ck.w 23 SSls
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.
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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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