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Coefficient of Variation (%)
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** indicates significantly different at 1% probability level
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Table 2. Mean comparison for the effect of bio-priming with growth promoting rhizobacteria on some
germination and seedling traits of parsley
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Means in each column with similar letters are not significantly different based on LSD test at 5%.



e 38 Sloguas 3 CordS 1 vy § (s 3 ko iy 3l 1031500 g Shogo

S hnz 0l (S0l slazalS g Sjalyr Slhe (B 59, @B s sl Sl elly 45 Y Jgas
Table 3. Analysis of variance for the effect of fungi bio-priming on some germination and seedling traits

measured in parsley

MS &lay o (2Sike
Az S )
s L [S3}] c . . e
- I A TR azals el Ak b sl
Treatment df Germination Seedling leneth 0 Seedling length
percentage gleng Seedll.ng dry vigor index
weight
B L e e i
Trichoderma harzianum 4 g3 33™ 423" 9.12" 50092.00"
Biopriming with
Trichoderma harzianum
bl sl
. 15 37.27 0.184 0.74 848.38
Experimental Error
(02,9) Olyss v po
Coefficient of Variation 13.43 9.92 10.7 11.85

(%)

** Indicates significantly different at 1% probability level
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Table 4. Mean comparison for the effect of bio-priming with Trichoderma harzianum on some
germination and seedling traits of parsley

> aelS Jsb azelS Ss o LS 4t ol sl
- 5 Cilies glas Il ey0 ey . azalS 4 oL
C)F noi s iciejd Germination (e ‘5“ ) (P‘S_ (she) Seedling length
ungt sp percentage Seedling Seqdlmg dry vigor index
length (cm) weight (mg)
(Controly asls 70° 47° 5.1°% 280.2°
T36 75 ® 46° 7.7° 3242°
T39 79 ® 3.8° 72° 272.8°
T42 41° 23°¢ 40° 49.0°¢
T43 83° 47° 62" 303.0™

Q5,108 0l (5, ire S a5 miy Jlei mlaws 0 LSD 09051 ool g g 5o 0 alie By (glylo sla il
Means in each column with similar letters are not significantly different based on LSD test at 5%.
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Table S. Analysis of variance for the interaction effect of gibberellin prime and time on some germination

and seedling traits of parsley

MS Sla o (uSles
; axye B S 59 _ .
ot ool e el gk w:; el 4 Jsb a3l
Treatment df Germination Seedling T Seedling length
percentage length Seedh_ng dry vigor index
weight
: Lo 42 Y D D w
Gijb)ﬁoll) P"“ 3 331.80 59.49 105.58 363372.00
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Lo ok S S *
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ime
k)u) Xu“'])""? )l‘Wu“*’ ns sk sk ns
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2ol sllas
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Sl pss o
(2)3) Syee a2 9.96 1135 6.11 14.81

Coefficient of Variation (%)

e oo olas ) ds o w5 SO slhs Jlaisl molan (ol Jixe g s g pf S 5 4 % g e DS
* and ** and ns, indicate significant difference at 5% and 1% probability and non-significant, respectively.
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Fig. 1. Comparison of means for the effect of
gibberellin  priming concentration on the
germination percentage of parsley, similar letters
show no statistically significant difference at 5%
probability level based on LSD test.
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Fig. 2. Comparison of means for the effect of
gibberellin priming duration on the germination
percentage of parsley, common letters show no
statistically ~ significant difference at 5%
probability level based on LSD test.
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Table 6. Comparison of the effect of gibberellin priming treatments with control on some
germination and seedling traits of parsley
e
(atle) azalS Jobo (P o) azals’ S23 59
Ol e cdile ok Seedling Length (cm) Seedling dry weight (mg)
Gibberellin ~ Concentration Time
- 47°¢ 51°¢
(Control) ' '
Oppm 3.6 38F
50ppm 6h 103° 12.2°
100ppm 9.3® 11.1°
GA3 200ppm 744 10.3°¢
Oppm 3.1 42°
50ppm 8.0 11.3°
12h bed
100ppm 8.5 12.2°
200ppm 9.1 % 8.8¢

35, ool (gl e B suoy0 8 Jleis| mhaws 0 LSD 395l ool g gt o 0 alie g, yls slowSile
Means in each column followed by similar letters are not significantly differentbased on LSD test

at 5%.
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Fig. 3. Comparison of means for the effect of
gibberellin priming concentration on the seedling
length vigor index of parsley, common letters

indicate no significant difference at 5%
probability level based on LSD test.
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The effect of biopriming and gibberellin on the quality and germination
properties of parsley seed (Petroselinum crispum)
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Extended Abstract

Introduction: Due to the fineness of parsley seeds, several problems may arise such as the impossibility
of using planting machines and the displacement of seeds by water, reduced germination and growth due to
increased planting depth or lack of seed establishment in the soil, and consequently, increased seeding rate.
Therefore, it is necessary to use methods to increase germination ability and improve the establishment of
parsley seeds and seedlings in the soil. This experiment aimed to determine the most effective biopriming
and gibberellin treatments for better germination and establishment of parsley seeds.

Materials and Methods: In order to determine the best biopriming and gibberellin priming treatments on
germination characteristics and establishment of parsley seed, three experiments with four replications were
conducted in the seed science and technology laboratory of Yasouj University in 2015 and 2016. The first
biopriming experiment was carried out using growth-stimulating bacteria in a completely randomized design
with eight treatments including bacterial isolates Pseudomonas fluorescens strain 21, Bacillus biosobetyl
strain, Enterobactercus cloac strain 5, also two and three compounds of these bacteria along with control
treatment. The second experiment was carried out with five treatments of Trichoderma harziarum (T36, T39,
T42, and T43) isolates with control treatment. Finally, the third experiment was performed as a factorial in a
completely randomized design with concentrations of gibberellin hormone (0, 50, 100, and 200 ppm) and
prime times (6 and 12 hours). The measured traits were seedling length, seedling dry weight, germination
percentage, and seedling length vigor index.

Results: The results showed that the best treatments for the first experiment were biopriming with
Enterobacter + pseudomonas, for the second experiment biopriming with T36 fungus strain, and for the third
experiment 50 ppm of gibberellin prime for 6 and 12 hours. The results showed that the majority of
biopriming and hormone prime treatments improved the quality of parsley seeds so that the germination
percentage in control seeds was 70%. This value increased by 31% compared to control treatment following
priming with growth-stimulating bacteria (Pseudomonas+ Enterobacter), which showed the highest rate
among all treatments applied in this study. The use of 50 ppm of gibberellin priming for 6 and 12 hours
increased germination by 19% and 14% compared to the control treatment, respectively.

Conclusion: The results of this study showed that biopriming with Pseudomonas + enterobacter had the
greatest effect on improving the quality and germination characteristics of parsley seed. In general,
biopriming except for T42 fungi, and also gibberellin priming showed improvement in the quality and
germination properties of parsley seed.

Keywords: Germination percentage, Enterobacter, Priming, Pseudomonas bacteria, Trichoderma fungus
Highlights:

1. The effects of using biopriming and hormone prime are common, while it is not clear for parsley.

2. Biopriming with Pseudomonas+ enterobacter had the greatest effect on improving the quality and
germination characteristics of parsley seeds.

3. Priming with T42 fungus reduced the quality and germination characteristics of parsley seeds.
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