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Figure 1. Schematic of the electric shock circuit.
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Table 1. The mean square effects of hydropriming and electric shocks under salt stress on wheat germination.

Eafay Q3 Q3 033 Jsb Jsb Jsb
5%l g _ _ a5
el aalS arels el aalS el el :
( ) (o (o S k) (o S k) (o S k) ( ) ( ) ( ) s ol
; J kY kY kY e e e )
SESISERSES Germination £ J‘:‘ £ J‘—" % J‘-" 7 J"‘ ol “;?A 7 “;v:‘ Degrees Treatments
Germination  percentage Seedling Root Stem Seedling Stem Root of
rate (Seed (%) weight weight weight length length length freedom
per day) (mgr) (mgr) (mgr) (mm) (mm) (mm)
|
1526.204**%  3329.290** 0.108%* 0.002%* 0.087%* 36.461** 8.094** 9.56%** 1 i
Prime
. . . S g
66.151™ 12.484™ 0.041%* 0.001** 0.023** 6.960%* 4.644%* 0.46™ 1 -
Shock
2952.242%%  4228.666** 0.008%** 0.027** 0.025%*  495.013**  91.207**  154.972%* 2 23
Salinity
. . . . . . _ Sl
0.054™ 12.01™ 0.0002"™ 0.001** 0.004™ 1.460™ 0.616™ 0.033™ 1 Prime and
shock
x5 mln
49.825% 147.66%* 0.09%* 0.00093**  0.080** 72.658**%  14.573%%  20.261** 2 Prime and
salinity
_ _ _ ‘ Sosd s Ssd
75.026%* 48.835™ 0.004™ 0.00092**  0.0006™ 5.734%* 0.793* 0.998™ 2 Shock and
salinity
sz
149.568** 192.513** 0.023**  0.00077**  0.013** 4.294%* 4.035%* 0.290™ 2 Soxh s SH
Prime and shock
and salinity
bl
13.225 29.123 0.001 0.0001 0.001 0414 0.24 0.49 24 i
Error

.LI:L& )‘J&M 6‘“‘ ns} Loy ;.<;~} @ Jlea! CE‘A/ BE )\:L;'M g,.;JSM B -

** % and ™ are Significance at 1 and 5% level and insignificance, respectively.
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Table 2. Comparison of the average interaction effects of hydropriming and shock on wheat germination properties.

Gy o 033 033 053 Jsb Jsb Jdsb
Soulse _ _
Sl apalS arady; il apalS gl el
( 1) (o) (S k) (Sl (Sl ( ) ) ( ) Woled
3 X ooy ooy ooy
932 0% 0% Germination Ao Ak A e Sk Fok o Treatments
Germination  percentage Seedling Root Stem Seedling Stem Root
rate (Seed (%) weight weight weight length length length
per day) (mgr) (mgr) (mgr) (mm) (mm) (mm)
a a a a a c ¢ c Ssd f"\‘p
45.35° 79.07 0.74 0.098 0.64 7.3 2.37 4.78
Lack of shock e
e
S Lack of prime
42.56° 81.41° 0.68° 0.072° 0.61% 7.77° 2.82% 4,95 -
Shock
A S g pde
32.25° 61° 0.63° 0.07° 0.56° 8.91° 3.05° 5.75™ >t
Lack of shock |
mln
S Prime
29.62° 61.02° 0.55° 0.07° 0.49° 10.19° 403" 6.04° -
Shock

NI PPN W RS = Jlez| C}d_u)é Dl pae SN BB O g a5 S e Gy sl L;La:a.{}l:.a
The numbers with the same letter in each column aren’t statistically significant (At 5% probability level).
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Table 3. Comparison of the average interaction effects of hydropriming and salinity on wheat germination properties.

s s o 033 033 053 Jdsb Jsb Jdsb
%l _ - .
Sl apalS arady; il apalS dle el
(Ao y3) _ _ _ Lo
3 i kY kY kY e e e "
Gooosod o S S (S Gk Gk Gl Treatments
Germination  percentage Seedling Root Stem Seedling Stem Root
rate (Seed (%) weight weight weight length length length
per day) (mgr) (mgr) (mgr) (mm) (mm) (mm)
58.65° 95.41° 0.7° 0.14* 0.55° 10.8° 4.1° 6.54° o 4
Lack of salinity
. . . . . N Yoo | ade
47.9° 88.05° 0.65° 0.08° 0.57" 9.61° 3.18° 6.43° e rEa g
200 mM Lack of prime
. . ) ) . M goe
25.4° 57.26° 0.8* 0.03¢ 0.74* 2.19° 0.5¢ 1.63° e
400 mM
45.6° 79° 0.6° 0.1° 0.49¢ 18.5° 7.6" 10.6* o 4
Lack of salinity
N Y =x
30.8° 60.83° 0.7° 0.08° 0.62° 8.65¢ 2.9° 5.8° e Prime
200 mM
. . M goe
16.5¢ 43.21¢ 0.5 0.01° 0.46" 1.5 0.1¢ 1.33° e
400 mM

NI PPN WS = Jlex! C}‘“)J Dl pre OVt Bl O gt o 53 S rie Ly > s L;La:a.{}l:.a
The numbers with the same letter in each column aren’t statistically significant (At 5% probability level).
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Table 6. Comparison of the average simple effects of hydropriming, electric shock and salt stress on wheat germination.
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The numbers with the same letter in each column aren’t statistically significant (At 5% probability level).
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Abstract

Background and Objectives: Although evidences suggest an increase in salinity and depletion
of water and soil resources, the growing demand for food has made the use of unsuitable and
unusable water quality unavoidable due to severe population growth and lack of quality water
resources. Salinity affects the germination and seedling growth of plants through the toxicity of
the elements, disruption of the absorption of the elements and the reduction of water potential.
The establishment and germination stages are the most sensitive stages of plant growth to
salinity and there are several methods to reduce the negative effects of soil and water salinity
and increase the uniformity of emergence and ultimately yield of plants. Application of electric
shock and hydropriming, respectively, are new and practical methods to increase salinity.
Although, there is limited scientific information regarding the effects of electric shock on seed
germination, seed priming is one of the most commonly used methods to reduce the negative
effects of salinity. These methods induce initial resistance to salt stress. For this purpose, an
experiment was conducted to investigate the effect of priming and electric shocks on
germination and some of the initial vegetative traits of wheat.

Materials and Methods: The experiment was carried out in a factorial experiment with three
replications in two separate experiments in the year of 2017 at the research site of Medicinal
plants of Faculty of Agriculture, Torbat-e-Heydarieh University. Factors include seed primer at
two levels (non-primer and primer with distilled water for 48 hours), electric shock at two levels
(non-shock and electric shock with a voltage of 20 kW) and salinity with sodium chloride at
three levels (zero, 200 and 400 mM). The field test was performed as a split factor in the form
of a randomized complete block design in the 2016-2017 crop year at the Medicinal Plants
Research Institute of the Faculty of Agriculture, Torbat-Heydariyeh University. Salinity stress
treatments were applied as the main plot and shock levels and pre-treatment as a factor in the
sub-plot. The treatments were similar to the germination test. Due to the fact that the water used
to irrigate the saline farm was about two decimetres per meter, it was considered as a control
treatment.

Results: The results of analysis of variance showed that the effect of seed primer, induction of
electric shock and salinity and their interaction at 1% level in all studied traits had a significant
effect. The results of simple effects of three independent factors showed that the primitives of
the seeds before cultivation increased all studied germination traits (other than germination
speed). Field results indicated that traits were affected by different treatments of primer, shock

* Corresponding Author; Email: salari.1361@yahoo.com
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and salinity. Seeds and application of electric shock caused a significant increase in the number
of spikes per square meter, number of seeds per spike, 1000 seed weight, chlorophyll A,
plant height, grain yield and biological yield, as well as harvest index of wheat and increasing
salinity levels significantly reduced these traits. The decrease in traits was higher due
to increased salinity levels in non-primer-non-shock conditions compared to primer-induced
shock conditions.

Conclusion: The application of electric shock and hydropriming significantly increase the seed
germination and primary growth of wheat and so increase the competition power with weeds on
lab. and in addition in farm conditions, electric shock and seed priming enhanced yield and its
components, especially in salinity stress conditions.

Keywords: Electric Shock, Water Productivity, Wheat
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