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Table 1- Metrological data in Khomein city in cropping year 2012-2013
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Table 2- Physical and chemical soil properties of the experimental site
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Table 3- Mean squares of studied traits
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Table 4- Mean comparisons of main effects the measured traits
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(cm) (kg ha™) (%)
Nitrogen, ;4
N1 59.76b 89.91c 16.21c 38.91b 853.33b 202.88¢c 10.16b
N2 66.40a 117.25a 18.27a 48.25a 1105.00a 300.85a 11.89
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Sel 64.08a 103.93b 17.55a 43.75a 1053.88a 216.31c 11.43a
Se2 61.94a 108.00a 16.93b 41.12b 1039.06a 259.58b 11.52a
Se3 62.83a 105.25b 17.70a 44.56a 1051.25a 320.31a 11.16a

555 (o sime BMST sops gy Jlail s )3 S (glaieb az gesl bl 2 ool yo sl 5 oogis 2 )3 allito B> Sy JBlao b oSl
Meansfollowed by at least one the same letter in each column and each factor, are non- significantly different (P = 0.05) according to
Duncan’s multiple range test.

N1: without application of Nitrogen

N2: application of 60 kg Urea/ha as top topdress in the late stages of

tillering,

N3: application of 30 kg Urea/ha as top topdress in the late stages of

Oigrs Syas oo N1
Sty Aoye )3 Sy Epgoty SIS 13 01 p S5lS 60 e N

p5 e 200+ ety Ao ye )3 1S 3 0l £,k 30 8 me N

tillering combined with 200 mg Urea /lit as foliar application before

spike emergence

N4: application of 20 kg Urea/ha as top topdress in the late stages of
tillering combined with 200 mg urea/lit as foliar application before
spike emergence and 200 mg Urea/lit in the last stage spike emergence

Sel: without application
Se2: 5 mg /lit as foliar application
Se2: 10 mg /lit as foliar application
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Table 4- Mean comparisons of interaction factors the measured traits

B o ; 3 . g . OS99y
b lo Sygi, e 3"‘“’ s pailslag RO g WP el &
Experimental Plant \ 5:“’ ": 9 " Number of Klé)r?]%I Grain yield Se?erna;:?m Grain
i umber of spike i i . - -
treatment height(cm) per area grain per spike weight (g) (kg ha™) (ug kg™ pr(%za)m
Nitrogenx
Selenium
N;Se; 61.10d 86.75e 15.57e 37.25fg 828.80b 210.58ef 9.75¢
N;Se;, 56.55e 93.00d 16.056de 37.50fg 877.50ab 165.58f 10.65abc
N;Ses 61.65cd 90.00de 17.02cd 42.00def 853.80b 232.50de 10.09bc
N,Se; 69.60a 115.50a 19.00a 47.25bc 1207.50a 200.73¢f 11.54abc
N,Se, 64.47bc 119.50a 17.22bcd 46.25cd 1040.00ab 308.18hc 12.56a
N,Ses 65.12b 116.75a 18.60a 51.25ab 1067.50hc 393.68a 11.29abc
N3Se; 63.57bcd 108.25hc 18.52a 37.75fg 1120.50ab 223.58de 12.04ab
N3Se, 64.30bc 109.5bc 16.37de 36.759 1141.30ab 289.20hc 11.64abc
N3Ses 63.10bcd 108.00hc 18.35ab 40.50efg 1087.50ab 342.80ab 11.03abc
N,Se; 62.07bcd 105.25¢ 17.12bcd 52.75a 1058.80ab 230.38de 12.42a
N,Se; 62.45bcd 110.00b 18.10abc 44.00cde 1097.50ab 275.38cd 11.23abc
N,Ses 61.47cd 106.25hc 16.85cd 44.50cde 1196.10a 312.28hc 12.22a

)5 g )bine NS oy iy Jloil s 3 oS3 slaiely az el elslyy edole y sl 5 sty )3 aliie Sy JBlo b oSSl
Means followed by at least one the same letter in each column and each factor, are non- significantly different (P = 0.05) according to

Duncan’s multiple range test.
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Introduction

Wheat (Triticum aestivum L.) is the greatest nourishment for most of world’s population. In many lands of
Iran, water is not enough for irrigation and also the most regions of country have arid and semi-arid climate.
Water deficit is an important stressful factor for plant growth and crop productivity. Nitrogen is main component
of proteins and enzymes. It is essential in all of the plant growth stages. Application of nitrogen is essential for
retard leaf senescence, maintenance of photosynthetic leaf during grain filling period and increasing grain
protein. The time and method of nitrogen fertilizer application are effective on grain yield. The reported that
maximum of grain yield recorded when that nitrogen fertilizer was applied at sowing time along with foliar
application at the tillering stage. In higher plants, the role of selenium is still unclear. Selenium can increase the
tolerance of plants to induced oxidative stress include drought, salinity, high temperature. Selenium increases the
tolerance of plants by transpiration or osmotic potential under water deficit. The current paper studies the
influence of selenium and application methods of urea top-dress under rainfed conditions in order to promote
improved drought stress tolerance and increase the quantity and quality of wheat.

Materials and Methods

In order to study the effect of selenium and application methods of urea top-dress on yield, yield components
and quality traits of wheat under rainfed conditions, an experiment was conducted at Ashianeh-ye Sofla village,
Khomeyn County, Markazi Province during 2012- 2013 growing season. This experiment was carried out as
split plot based on randomized complete block design with four replicates. Experimental factors were included
appllcatlon methods of urea fertilizer in four levels (Wlthout application of fertilizer (control), application of 60
kg ha™ at the tillering stage, application of 30 kg ha™ at the tlllerlng stage combined with foliar application of
200 mg L* before ear emergence and application of 20 kg ha™ at the tillering stage combined with foliar
application of 200 mg L™ before ear emergence and 200 at the late ear emergence) and selenium in three levels
(0, 5 and 10 mg L. Seed denS|ty was based on 100 kg ha™ of Sardari cultivar. The seeds were sown by hand on
6-m Tows with 15 c¢cm spacing between rows. The distance between the plots was one meter. At the final harvest,
2 m* was harvested from the middle of each plot and the grain yield was evaluated. Statistical analysis of data
was performed with MSTAT-C software and means were compared with Duncan's test at the 5% level of
probability.

Results and Discussion

The results showed that application of urea top-dressing fertilizer and selenium increased the spike number
per m®. Maximum grain yield (1207.5 kg ha™) was obtained from application of 60 kg urea per hectare at the
tillering stage and without application of selenium, that was statistically S|m|Iar to application of 30 kg urea per
hectare at the tillering stage combined with foliar application of 200 mg L™ before ear emergence with 1196.3 kg
grain yield per hectare. This is due to that application of nitrogen increased spike number per area unit, grain
number per spike and 1000-grain weight. Application of urea fertilizer significantly increased the grain selenium
concentration and protein content. Foliar application of selenium at different urea levels increased the grain
selenium concentration. The application of 60 kg urea per hectare at the tillering stage, application of 30 kg urea
per hectare at the tillering stage combined with foliar application of 200 mg urea per liter before ear emergence
and application of 20 kg urea per hectare at the tillering stage combined with foliar application of 200 mg urea
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per liter before ear emergence and 200 mg urea per liter at the late ear emergence increased the grain selenium
by 48.28, 40.57 and 34.39% compared to control, respectively. Foliar application of selenium increased the
amount of grain selenium compared to control. The highest grain selenium was obtained from application of 10
mg selenium per liter.

Conclusions

In conclusion, with application of urea fertilizer at the rate of 30 kg ha™ as top-dressing at the tillering stage
combined with foliar application of 200 mg L™ before ear emergence can reduce the rate of urea fertilizer by
50% without reducing yield. Furthermore, foliar application of 10 mg L™ selenium can moderate effect of
drought stress, also increase grain quality. Therefore, application of urea fertilizer as top-dressing combined with
spray along with foliar application of selenium improve the qualitative and quantitative yield of wheat under
rainfed conditions.

Keywords: Foliar application, Nitrogen, Sardari C.V, Sodium selenite



