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Abstract

This study aimed to evaluate the effects of exposure time of physical priming methods on barley (Hordeum
vulgare) yield. The seeds were treated by ultrasonication, laser irradiation, magnetic field, gamma and beta
irradiations all for 5 and 10 min. of exposure time. Analysis of variance of data collected was made by the
software MSTAT-C, and means of traits were compared by using least significant difference test at 5%
probability level. Time to final germination ranged from 5 days in laser and magnetic field treatments at 5 min.
exposure time. Those barley seeds treated with magnetic field and gamma treatments for 5 min. completely
germinated, but only 85% of seeds under beta irradiation germinated. The vigorous barley seedlings with higher
dry weight obtained from seeds under laser and magnetic field treatments at 5 min. exposure time. Materials
under magnetic field treatment at 5, 10 min. and laser at 5, 10 min. produced seeds with TSW of nearly 46 g and
41 g, respectively. Seed yield ranged from 372 g m2 in magnetic field treatment at 5 min. exposure time up to
284 g m in beta irradiations. It can be concluded that treating barley seeds with magnetic field increases grain

yield.
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Introduction

Barley (Hordeum vulgare L.), a member of the grass
family, is a major cereal grain. It was one of the first
cultivated grains and is now grown widely. Barley has
also been used as animal fodder, as a source of
fermentable material for beer and certain distilled
beverages, and as a component of various health
foods. It is used in soups and stews, and in barley
bread of various cultures. Barley grains are commonly
made into malt in a traditional and ancient method of
preparation. In a 2012 ranking of cereal crops in the
world, barley was fourth both in terms of quantity
produced (136 million tons) and in area of cultivation
(566,000 km?2) (FAO, 2012).

Seed priming has been shown to enhancing seed

germination speed (Ryan and Young, 2006),
decreasing time between sowing and emergence and
improving seedling vigour (Harris, 1996), better stand
establishment (Arif et al., 2005; Ali et al., 2007; Diniz
et al, 2009) and increasing yield (Rengel and

Graham 19954, b; Yilmaz et al., 1998).

Germination rate as well as growth of crop plants can
be improved by physical irradiations (Marks and
Szecowka, 2010). Farooq et al. (2008) conducted a
study to explore the possibility of yield improving in
late sown wheat crop by seed priming. Vashisth and
Nagarajan (2008, 2010) emphasized the positive
effects of seeds exposed to static magnetic field for
improvement of maize, chickpea and sunflower
growth. There are a little information about effect of

physical methods priming techniques on cereal
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crops.This study aimed to evaluate the effects of
exposure time of physical priming methods on barley

yield.

Materials and methods

Cultivation details

Field experiment was conducted at the Islamic Azad
University, Tabriz Branch, Iran, factorially in a
randomized complete block design with three
replications on Dbarley (Hordeum vulgare cv.
Bahman) during 2012.

Based on soil analysis field was fertilized with 9o kg
ha urea, 30 kg ha* P.Os and 30 kg ha? K-O. The
seeds were treated by ultrasonication, laser

irradiation, magnetic field, gamma and beta
irradiations all for 5 and 10 min. of exposure times.
times

Irrigation adjusted based on 90 mm

evaporation from pan.

Statistical analysis

Analysis of variance of data collected was made by the
software MSTAT-C, and means of traits were
compared by using least significant difference test at

5% probability level.

Results and discussion

Greenhouse experiment

Variance analysis

Variance analysis of effect of physical priming on
barley germination characteristics (Table 1) indicated
that time to final germination; final germination
percentage and seedling dry weight of barley affected
by studied treatments at 5% probability level.

Table 1. Variance analysis of effect of physical priming on barley germination characteristics.

SOV df Time to final Final germination Seedling Seedling vigor index
germination Percentage dry weight
Mean squares
Treatment 10 651.55% 52100.00% 39.58% 145148.22
Error 22 196.17 14918.40 8.91 21650.88
CV (5%) - 21.28 13.00 28.50 14.82

*means significant difference at 5% probability level.

Mean comparison
Time to final germination ranged from 5 days in laser

and magnetic field treatments at 5 min. exposure

time.

Those barley seeds treated with magnetic field and
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gamma treatments for 5 min. completely germinated,
but only 85% of seeds under beta irradiation

germinated. The vigorous barley seedlings with

2014

higher dry weight obtained from seeds under laser
and magnetic field treatments at 5 min. exposure

time.

Table 2. Mean comparisons of effect of physical priming on barley germination characteristics.

Time to final Final germination Seedling dry weight Seedling vigor
Treatment germination percentage (g plant) index

(day)
Ultrasonication 5 min. 7.7 90 0.93 83.7
Ultrasonication 10 min. 8.2 88.5 0.93 82.3
Laser 5 min. 5.0 98 1.21 118.6
Laser 10 min. 6.5 98 1.10 107.8
Magnetic field 5 min. 5.0 100 1.30 130
Magnetic field 10 min. 6.3 99 1.14 112.9
Gamma 5 min. 6.2 100 1.16 116
Gamma 10 min. 6.2 98 1.16 113.7
Beta 5 min. 7.5 85 0.84 71.4
Beta 10 min. 7.5 85 0.75 63.8
Control 6.3 92 1.0 92
LSD (5%) 0.86 5.0 0.14 18.5

In recent years, a lot of work has been done on the
invigoration of seeds to improve the germination rate
and uniformity of growth and reduce the emergence

time of some field crops (Basra et al., 2003). Rapid

and uniform field emergence is two essential
prerequisites to increase yield, quality and ultimately

profits in annual crops (Parera and Cantliffe, 2005).

Table 3. Variance analysis of effect of physical priming on barley growth attributes and yield.

SOV df Chlorophyle content index Thousand seed weight Seed yield
Mean squares

Block 2 145.25 4512789.25 479.73

Treatment 10 17148.00% 54000.09% 403379.33%

Error 20 3451.61 9593.96 80912.03

CV (5%) - 31.22 24.82 8.58

* means significant difference at 5% probability level.

Field experiment

Variance analysis

Variance analysis of effect of physical priming on
barley growth attributes and yield (Table 3) indicated
that chlorophyle content index; thousand seed weight
(TSW) and seed yield affected by studied treatments
at 5% probability level.

Mean comparison

Leaves from laser at 5 min. and magnetic field
treatments at 5, 10 min. exposure times had higher
chlorophyle content index. Materials under magnetic
field treatment at 5, 10 min. and laser at 5, 10 min.
produced seeds with TSW of nearly 46 g and 41 g,

respectively.

Fischer et al. (2004) by stimulating sunflower seeds

with magnetic field induction of 20 uT and 16 Hz.
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frequency, obtained an increased seeds weight and

plant height.

Seed yield ranged from 372 g m2 in magnetic field
treatment at 5 min. exposure time up to 284 g m=2 in

beta irradiations.

2014

This result is in conformity with those of Alajadjiyan
and Ylieva (2003), Atak et al. (2003) and Vasilevski
(2003) who emphasized that seed priming would
affect speed and percent of seed germination, and
finally seed yield in several crop plants. They also
concluded that better results may depend upon the
combine effect of appropriate magnetic field strength

and exposure time.

Table 4. Mean comparisons of effect of physical priming on barley growth attributes and yield.

Treatment Chlorophyle content index Thousand seed weight (g) Seed yield (g m-2)

Ultrasonication 5 min. 17.5 34 315
Ultrasonication 10 min. 15 32.5 300

Laser 5 min. 21.6 40.4 343

Laser 10 min. 20 41 340

Magnetic field 5 min. 25.5 48 372

Magnetic field 10 min. 25 44.3 364

Gamma 5 min. 17 42 365

Gamma 10 min. 17 42 333

Beta 5 min. 16 36 287

Beta 10 min. 16.4 36 280

Control 16 37.9 309.8

LSD (5%) 2.03 4.2 21.4
Conclusion seedling growth through water soaking. Scientific

It can be concluded that treating barley seeds with

magnetic field increase grain yield.
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