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Table 1. Analysis of variance (mean squares) for priming and cobalt chloride effect on physiology and
germination indices and of French bean seed

) A 1 u s 5
= ! - 5D on
0'7 - ..506)1) 5 g j‘gb j og 3\‘; :3\ >g
Sl 2 358 3E \NEE L P5 Y& 933
Sources of variation % 3 E g 3 £ N E g § Z £ 2 VEE
= vEa g % & = 3 O E 3 3 3 5%
&) v % 3 2
&5—;—»&4‘ Q ok Q ok ok g
N o 3 2.815™ 0.004 0.081™ 0.203 2.448E7 17.778 ™
Priming (P)
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Cobalt chloride (C)
o i 6 4593 ™ 0.001 ™ 0.132™ 0.044 ™ 1.018E7 ™ 8.737 "™
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iole;] ol
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Ol s g
(op) ekl ey 503 5313 18.256 5.762 8.262 4.093
CV. (%)

ao,0 S Jleixl maw 18 (g5l s 5 (5 s pas cdimslas oS iy # (1S
ns, ** indicates non-significance and significance at 1% probability level, respectively
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Table 1. Continued

b= = = =
), a 2 D8 ‘
it a I3 3 = ~3E N = N 2 & ¥ 3 £
e & - N3 2, © \2 > \3 > _—J\ 9 - 2
Sources of 4 D B 3 2 = S q 2 a3 2
e b 1 & 3 Do 3 o ) 3 2
variation - = = o 9 3 ¥ g ¥ E
A L U 2 VB St 3
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Y ~ &~ ~
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X
L)“"L")] sl
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Error
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C.V. (%)

a8 S il mhaw jo (55l gxe odumsylas e
** Indicates significance at the 1% probability level
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Table 2. The mean comparison for the effect of priming types on physiology and germination indices of
French bean seed

. s . D) Sl o
o sk . S Gy )f )f%) E e G3) sl by awgie
Seed weight Germination rate (Seeds per L
Treatment vigor day) Average germination time (day)
Soeln g 11137° 0.419*° 2.384°
No priming
Szl g yoe 8681 ® 0.383° 2.621°
Hydro priming
Szl o] 7621° 0371° 2.702°
Osmo priming
Serailnose s 10623 ® 0.373° 2.701°

Hormone priming
Bl ge oy gy el a0 (Sils ge3T lol s ()10 sime oaimd LiS (g ,8 40 S e pué By > b (slauSibe
Means with non-common letters in each column indicate significance based on Duncan's test at the 5%
probability level.
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Table 3. The mean comparison for the effect of different levels of cobalt chloride on physiology and
germination indices and of French bean seed

Tre)atr;lent s t_’)b\s Gy 5o ) Fi8lszr ey G92) el QLA) JA“W
Seed weight L Average germination time
. Germination rate (Seeds per day)
vigor (day)
sals 18152.50 * 0.407*° 2.466 °
Control
A S Vo s 5 5640.86" 0.381" 2.635"
Cobalt chloride 100 mg/L
A eSS Yo SIS 60 g 0.373" 2704

Cobalt chloride 200 mg/L
il vy gy Jleixl gl )0 oSS Ggail bl )5 srs eaimo LS (g 8 55 S eyt B L (slaeSilie
Means with non-common letters in each column indicate significance based on Duncan's test at the 5%
probability level
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Fig. 1. Effect of different types of priming on radicle length (A), plumule length (B), radicle wet weight (C),
plumule wet weight (D), radicle dry weight (E) and plumule dry weight (F) of French bean seedlings under
cobalt chloride stress. (Means with non-common letters in each figure indicate significance based on
Duncan's test at the 5% probability level).
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Table 4. Analysis of variance (mean squares) for priming and cobalt chloride effect on antioxidant enzymes

of French bean seed

Sl ke @olilazye ey SV SheSTn SIS
Sources of variation Df Protein Catalase Peroxidase Polyphenol oxidase
Siealn 3 530.06%* 64.469** 0.388** 8.338**
Priming (P)
S5 2 70319%* 49.310%* 2.218%* 70.227%*
Cobalt chloride (C)
- XPJCW‘M‘" 6 494.404%%  60.048%* 1.572%* 10.449%*
X
ohabojl sl 24 4.18 1.109 0.70 0.247
Error
(30,3) S psS G po - 8.02 10.352 16.785 7.792
C.V. (%)

## Indicates significance at the 1% probability level
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Fig. 2. Effect of different primings on protein content (A) and activity of catalase (B), peroxidase (C) and
polyphenol oxidase (D) enzymes of French bean seedlings under cobalt chloride stress. (Means with non-
common letters in each graph indicate significance based on Duncan's test at the 5% probability level).
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The effect of priming on physiological and biochemical traits of French
bean (Phaseolus vulgaris) under cobalt chloride stress
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Extended Abstract

Introduction: The germination stage ensures the durability, establishment, and final yield of plants. The
final density of plants per unit area is resulted when the planted seeds germinate fully and with adequate rate.
Plants mainly undergo abiotic stresses that are a considerable constraint for agricultural production
worldwide. Seed priming is one of the simplest and cheap methods to improve seed germination, acceleration
of seedling growth and establishment, uniformity, reduction of flowering time, vigorous seedling production,
etc which leads to improved quality and yield of crop under stressful and non-stressful conditions. This study
aimed to investigate the effect of different types of priming on enzymatic and physiological changes of
French bean seed under cobalt chloride stress conditions.

Materials and Methods: To examine the effect of priming on germination indices, the activity of
antioxidant enzymes and proteins in French bean under cobalt chloride stress, a factorial experiment was
performed in a completely randomized design with three replications. These factors included four levels:
seed priming with 100 mg / 1 salicylic acid and mannitol, control and distilled water (no priming), and three
levels of cobalt chloride stress (0, 100, and 200 mg / 1).

Results: The results showed that with increasing cobalt chloride concentration, germination indices
(germination rate, root length, root fresh weight, stem fresh weight and stem dry weight) decreased.
However, in the pretreatment of distilled water, salicylic acid, and mannitol there was a significant increase
in germination indices (mean germination time, radicle length, plumule length, fresh radicle weight, and
weight plumule) was observed. The interaction effect of priming and cobalt chloride caused an increase in
radicle dry weight compared to control x stress treatment. The highest values of fresh radicle weight (14.4 g),
dry weight of plumule (0.27 g), and plumule length (0.17 cm) were obtained in hydro priming pretreatment.
The results also showed that hormone priming under stress conditions of 200 and 100 mg / 1 cobalt chloride
increased protein content and polyphenol oxidase activity of French bean seedlings compared with the
control treatment, respectively. Osmo priming increased the activity of catalase and peroxidase enzymes
under stress and non-stress conditions resulted by 200 mg / 1 cobalt chloride.

Conclusion: according to the results of the present study, cobalt chloride reduced some physiological and
biochemical traits of French bean seeds. However, the French bean has a relatively high cobalt chloride
tolerance capacity, so that it showed good tolerance to different concentrations of cobalt chloride for up to 9
days.

Keywords: Antioxidant enzymes, Cobalt chloride, French bean, Germination, Mannitol

Highlights:
1- The effect of different concentrations of cobalt chloride and different types of priming on the
germination of French bean seeds was investigated.
2- French bean seedling protein content increased under the influence of hormone priming.
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