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ABSTRACT

A

,The Aaim of this study was to determine the effect of selenium treatments
e‘s‘s (rates and time of application) as foliar spraying on growth and -grain yield of wheat
| Sakha 93 cultivar. Two field experiments were selected for the study (Station Farm at
Mansoura and Kalabsho & Zayian region, Faculty of Agriculture, Mansoura University
during the winter season of 2010/2011._A randomized complete block design with four
replications was used. Selenium foliar spraying significantly increased (p<0.05) the
growth and vyield of wheat. The highest values of growth, grain yield and its
components were associated with spraying wheat plants twice with 7.5 g selenium/fed
after 50 and 70 days from sowing. This treatment followed by foliar spraying after 70
days from sowing only with the same levels of selenium, then foliar spraying after 50
days from sowing only with also the same levels of selenium with significant

differences (p<0.05) in both locations.
In conclusion, foliar spraying wheat plants twice with selenium at the rate of 7.5

| glfed after 50 and 70 days from sowing to maximize growth and productivity under the

| environmental conditions_at both locations
Keywords: Wheat, selenium, rates, times, growth, yield.

P INTRODUCTION
W

A

heat (Triticum aestivum L.) is the most strategic cereal crops in the
world as well as in Egypt. The properties of its grain make it the main leading
cereal for human food. Selenium is an important microelement, exists in small
amounts in microorganisms, plants, animals and humans (Lyons et al., 2005
and Germ et al., 2007). Although the importance of selenium is—as an
essential trace nutrient for impertantte-humans and most other animals as an
antioxidant, toxicity occurs at high concentrations due to replacement of
sulphur with selenium in amino acids resulting in incorrect folding of the
protein and consequently nonfunctional proteins and enzymes
(Hasanuzzaman gt al.,, 2010). Thus, plant selenium uptake and metabolism
can be exploited for the purposes of developing high- selenium crop cultivars

and for plant-mediated removal of excess selenium from soil or water.
Selenium enters the food chain through the plants which take it up
from soil. Low selenium status in human organism may increase the risk of
cardiovascular, cancer and other diseases, which are caused by free radicals
(Rayman 2000). Foliar application of selenium in the form of Na,SeO3; under
various crops is stated by Cao et al, (2001). Differences between essential

and toxic rates of selenium are very narrow (FargaSova et al. 2006).

The Aaim of this study was to determine the effect of foliar spraying of
wheat plants with selenium (rates and time of application) on growth, grain
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MATERIALS AND METHODS

A
Jwo field experiments were conducted at the Experimental Station
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/ Farm in Mansoura and the Experimental Station Farm in Kalabsho and
Zayian region, Faculty of Agriculture, Mansoura University during the winter
season of 2010/2011 to determine the effect of selenium treatments (rates
and time of application) as foliar spraying on growth, grain yield and its
components of wheat Sakha 93 cultivar.

Fach experiment in Mansoura and Kalabsho location was practiced

in Randomized Complete Block Design (RCBD) of ten treatments with four

repheaﬁen& eplicates as follows:

Control (Without Selenium).

Spraying with 2.5 g Selenium/fed after 50 days from sowing (DFS),

Spraying with 5.0 g Selenium/fed after 50 days from sowing (DFS).

Spraying with 7.5 g Selenium/fed after 50 days from sowing (DFS).

Spraying with 2.5 g Selenium/fed after 70 days from sowing (DFS).

Spraying with 5.0 g Selenium/fed after 70 days from sowing (DFS).

Spraying with 7.5 g Selenium/fed after 70 days from sowing (DFS).

Spraying with 2.5 g Selenium/fed after 50 and 70 days from sowing

(DFS).

Spraying with 5.0 g Selenium/fed after 50 and 70 days from sowing

(DFS).

Spraying with 7.5 g Selenium/fed after 50 and 70 days from sowing

(DFS).

Selenium as sodium selenate was obtained from EI-Gomhouria
Company for Trading Pharmaceutical Chemical & Medical. The foliar solution
was completed to 200 L/fed and spraying was conducted by hand sprayer
until saturation point.

The soil was clayey texture with an electrical conductivity (EC) of
1.71 dS/m and a pH of 7.80 in Mansoura location, while in Kalabsho location
the soil was sandy texture and little fertility with an electrical conductivity (EC)
of 8.62 dS/m and a pH of 8.43. The expenmental unit area in each location
was 3 X 3.5 m occupying an area of 10.5 m? (| e. 1/400 fed). The precedlng
summer crop in Mansoura location was maize (Zea mays L:), while in
Kalabsho location the soil in the summer season was uncultivated.

The experimental field was well prepared through two ploughings,
compaction and then divided into the experimental units with dlmenS|ons as
previously mentioned. The cultivation took place on November 19" and 24™
in Mansoura and Kalabsho locations, respectively. Wheat grains at the rate of
75 and 90 kg/fed were sown by using broadcasting Afir method in Mansoura
and Kalabsho locations, respectively. The common agricultural practices
such as irrigation, fertilization (NPK), weed and pest control for growing
wheat in clayey and sandy soils according to the recommendations of
Ministry of Agriculture and Land Reclamation were followed, except the
factors under study.
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pt, Complex Script Font: Arial, 10 pt main stem spike as average of ten plants.

2- Flag leaf area (cm? was calculated by the following formula according
Gardner et al.(1985): a=Lx W,x 0.75
Where; a = Flag Leaf Area, L = Length of flag leaf and W = Maximum

width of flag leaf.

3- Stem diameter (cm) was measured in cm by using a varnier caliper on the
third internode of the stem above the soil surface.

4- Number of tillers/plant was measured by counting number of tillers
(effective and non — effective) per plant.

B- Grain yield and its components:

At harvesting, one square meter was randomly selected from each

plot to estimate the following characters:

5- Spike length (cm) was determined as the distance from the base of main
spike to the top as average of ten spikes.

6- Number of spikelets/spike was estimated by counting number of spikelets
per spike as average of ten spikes.

7- Number of grains/spike was determined by counting number of grains per
spike as average of ten spikes.

8- Grains weight/spike (g) was determined by weighting whole extracted
grains of spike as average of ten spikes.

9- 100 — grain weight (g) was determined by weighting 100 grains of each
sample.

10- Grain yield (ardab/fed) was calculated by harvesting whole plants in each
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tillers/plant) in both locations (Tables 1). It can be noticed that wheat plants
sprayed with 7.5 g selenium/fed after 50 and 70 DFS were among those
having the highest values of growth characters. Foliar spraying plants with
selenium at the rate of 7.5 g/fed after 70 DFS ranked after previously
mentioned treatment, followed by spraying with selenium at the rate of 7.5
g/fed after 50 DFS in both locations. Wheat plants did not foliar sprayed with
selenium (control treatment) resulted in the lowest values of growth
characters in Mansoura and Kalabsho locations. In general view of obtained
data, increasing selenium rates from 2.5 to 5.0 and 7.5 g/fed and delaying in
time of application from 50 to 70 and 50 & 70 DFS associated with gradual
increases in growth characters in Mansoura and Kalabsho locations. This
increase in growth characters by foliar spraying wheat plants with various
rates and times of application of selenium may be due to the role of selenium
in enhancement growth of plants and improve antioxidative capacity of plants
either by acting as antioxidant directly or by increasing the activities of
antioxidant enzymes getting easier reflecting increases in growth and plant
_height. These results are in good agreement with those obtained by Xue gt al,
(2001), Pennanen gt al., (2002), Thomson (2004), Germ ,and—Stibiljet al,

Formatted: Font: (Default) Arial, 10
pt, Complex Script Font: Arial, 10 pt

|

Formatted: Font: (Default) Arial, 10
pt, Italic, Complex Script Font: Arial, 10
pt, lItalic

Formatted: Font: (Default) Arial, 10
pt, Complex Script Font: Arial, 10 pt

|

Formatted: Font: (Default) Arial, 10
pt, Italic, Complex Script Font: Arial, 10
pt, Italic

Formatted: Font: (Default) Arial, 10
pt, Complex Script Font: Arial, 10 pt

|

Formatted: Font: (Default) Arial, 10
pt, Italic, Complex Script Font: Arial, 10
pt, Italic

Formatted: Font: (Default) Arial, 10
pt, Complex Script Font: Arial, 10 pt

|

[Formatted: Line spacing: single

/| (2007) and Hasanuzzaman gt al, (2010).
| Effect of selenium treatments on grain yield and its components:
Referring the effect of foliar spraying treatments with selenium
(combinations treatments of three rates and three times of application) on
grain yield and its components (spike length, number of spikelets/spike,
number grains/spike, grains weight/spike 100-grain weight and grain
yield/fed), it was significant in the two locations of this study as presented in
Tables 1 and 2. Foliar spraying wheat plants twice after 50 and 70 days from
sowing with the highest rate of selenium (7.5 g selenium/fed) surpassed other
studied selenium foliar spraying treatments and resulted in the highest means
of grain yield and its components in Mansoura and Kalabsho locations,
respectively. This treatment followed by spraying with the highest rate also of
selenium but after 70 days from sowing only, then foliar spraying with the
highest rate too of selenium but after 50 days from sowing only in both
locations. On the contrary, the lowest means of grain yield and its
components were produced from control treatment (without selenium
application) in Mansoura and Kalabsho locations, respectively. It worth
mentioning that the arrangement of other selenium treatments could be like
this; spraying with 5.0 g selenium/fed after 50 and 70 DFS, spraying with 5.0
g selenium/fed after 70 DFS, spraying with 5.0 g selenium/fed after 50 DFS,
spraying with 2.5 g selenium/fed after 50 and 70 DFS, spraying with 2.5 g
selenium/fed after 70 DFS and spraying with 2.5 g selenium/fed after 50 DFS
in both locations. It means that increasing rates and delay times of selenium
application as well as frequently more than one time let to gradual increases
grain yield/fed in both studied locations.
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The increases in wheat grain yield and its components because of foliar
spraying treatments with selenium can be easily ascribed to its role in
improvement early growth, more dry matter accumulation and stimulation the
building of metabolic products, consequently enhancement yield components
(number of grains/panicle, grains weight/spike and 100-grain weight) and
thus increasing grain yield/fed. These results are in compatible with those
__found by Eurola gt al, (2004), Hartikainen (2005) and Hasanuzzaman et al

/ (2010). On the other hand, Ducsay and LoZek (2006) and Ducsay gt al,

/[ (2007) reported that applied treatments of selenium fertilization did not
influence wheat grain yield.
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