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Table 1: Metrological data of Razan in crop season 2016-2017

Months Nov. Dec. Jan. Feb. Mar. Apr. May June

Mean temperature (°C) 9.9 0 1.3 -1.6 2.1 8.7 15.7 224
Precipitation (mm) 9.1 12.11 61.9 78.5 80.3 66.9 43.9 0

Relatively humidity (%) 39.67 50.01 67.28 75.61 68.85 61.5 51.6 21.8

S oleond 5 (Soid Olasin =Y Jgux
Table 2. Chemical and physical characteristics of soil

OC (%) EC pH P (mg/kg)

K (mg/kg)

N (%) Clay (%) Sand (%) Silt (%)

1.6 4.6 1.7 10.1 169

0.15 26 26 48
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Table 2. Analysis of variance of the effect of salicylic acid and selenium on yield, yield components and grain
protein content of wheat

Source of Plant  Tiller =~ Spike  Spike Grain 1000 grain Grain Biological Protein
variations height number number length number weight yield yield content
Block 2 67.73™ 027 2815™ 0.04™ 10.33" 11.86™ 1094727.8" 836704™  9.35"
Salicylic Acid (Sa) 3 218.16™ 0.36™ 11937.2" 0.62™ 10.01°  3.48™ 710662.2° 3375807.8™ 5.81"
Selenium (Se) 3 6659 3.55 8487.9" 2.98" 12.83"  1.64™ 425155 1398520.1° 4.28"
Sa*Se 9 108.07° 0.20™ 5008.5" 0.32™ g8.24" 8.84" 100151.3" 186015.4™ 0.67™
Error 30 46.10 020 21514 057 271 3.98 43753 402972 1.39
(002) ek a2 1001 1457 89 1006 1346  6.02 9.67 7.44 11.4

CV (%)

™, " and **: Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 3. Comparison of means of the effect of salicylic acid on some agronomic traits of wheat

Salicylic acid No. of tillers Spike length Biological yield Protein content
per plant (cm) (kg/ha) (%)
Control (Sal) 2.93a 7.41a 8161.5b 9.88b
Booting stage (Sa2) 3.1a 7.36a 8720.2a 10.39ab
Flowering stage (Sa3) 3.24a 7.8a 9202.3a 11.3a
Dough developmental stage (Sa4) 2.86a 7.5a 8060.8b 9.87b

Means followed by the similar letters in each column are not significantly different by Duncan test (P<0.05).
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Table 4. Comparison of means of the effect of selenium on some agronomic traits of wheat

No. of tillers per

Biological yield  Protein content

Selenium plant Spike length (cm) (ke/ha) (%)
Control (Sel) 2.62c 7.03b 8095.2b 9.53b
Stem elongation stage (Se2) 3.71a 7.73a 8749.8a 10.9a
Heading stage (Se3) 3.23b 8.04a 8854.5a 10.66a
Milk developmental stage (Se4) 2.57c 7.07b 8445.3ab 10.26ab

Means followed by the similar letters in each column are not significantly different by Duncan test (P<0.05).
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Table 5. Comparison of means of the effect of salicylic acid and selenium on some agronomic traits of wheat

Salicylic Selenium Plant height Number of Number of 1000 grain Grain yield
acid (cm) spike grains per spike weight (g) (kg/ha)
Sal Sel 57.28 gh 477.58 cde 9.95d e 33.55 ab 1492.4 h
Sal Se2 68.79 de 473.76 def 11.21 cde 36.15a 2024.6 efg
Sal Se3 68.69 de 556.81 ab 12.83 b 30.96 b 2265.6 be
Sal Se4 58.97 gh 436.38 f 12.15 be 33.26 ab 1880.5 g
Sa2 Sel 65.50 ef 465.49 def 12.41 be 33.1ab 1949.4 fg
Sa2 Se2 85.33a 585.96 a 1522 a 34.35 ab 2642.6 a
Sa2 Se3 67.58 def 502.88 cd 1549 a 34.95 ab 2092.1 cdef
Sa2 Se4 72.95 cd 516.45 be 9.71e 32.25 ab 2059.8 defg
Sa3 Sel 63.32 efg 57530 a 12.08 be 32.55 ab 2406.4 b
Sa3 Se2 78.08 be 567.78 a 15.02a 31.54b 2688.6 a
Sa3 Se3 80.46 ab 545.96 ab 11.86 bed 31.75b 24059b
Sa3 Se4 56.74 h 561.86 a 12.31 be 33.93 ab 24254 b
Sa4 Sel 5498 h 45191 ef 10.47 dc 33.45 ab 1923.4 fg
Sa4 Se2 68.57 de 557.64 a 10.43 dc 31.51b 2136.4 cde
Sa4 Se3 76.23 be 55735 a 1291 b 34.99 ab 2245.4 bed
Sa4 Se4 61.80 fg 501.86 cd 11.71 bed 31.48b 2055.1 defg

Means followed by the similar letters in each column are not significantly different by Duncan test (P<0.05).
Sal, salicylic acid control; Sa2, booting stage; Sa3, heading stage; Sa4, milk developmental stage; Sel, selenium control;
Se2, stem elongation stage Se3, heading stage; Se4, milk developmental stage.
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Abstract

To investigate the effects of foliar application of salicylic acid and selenium on agronomic
characteristics and grain protein content of dry land wheat, Sardari variety, a experiment factorial was
conducted in randomized complete block design with three replications. Experimental factors were
foliar application of 1 mM salicylic acid at of booting, flowering and dough developmental stages along
with control (spraying with water), and foliar application of 18 g/ha selenium at stem elongation,
heading (spike emergence) and milk developmental stages along with control (spraying with water).
The results showed that both salicylic acid and selenium improved the studied traits, so that foliar
application of salicylic acid at flowering stage had the highest biological yield (9202 kg/ha) and grain
protein (11.3%), and foliar application of selenium at heading and stem elongation stages had the highest
biological yield, spike length, grain protein content and number of tillers. Also, combined application
of salicylic acid and selenium compared to their separate application had better results on plant height,
yield and yield components of wheat, so that the highest grain yield, number of spikes and number of
grains per spike were observed in foliar application of salicylic acid-selenium at flowering-stem
elongation and booting-stem elongation stages. Therefore, the results of this study showed that foliar
application of salicylic acid at booting and flowering stages along with foliar application of selenium at
stem elongation and heading stages were the best treatments in this experiment and it is recommended
to improve the yield and yield components of dry land wheat.
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