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Investigation of the Effect of Sources and Selenium Values use on Yield and some
Physiological Traits of wheat Cultivars in Maragheh dryland Conditions
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Table 1: Other physical and chemical characteristics of the soil
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Table 2: Factor analysis of three factor analysis in RCBD for grain yield, grain weight and 1000-grain weight of wheat
cultivars affected by selenium application
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e e o e
Grain yield Weight of 1000 grains Grain weight in spike

1091.341 5.565" 0.00007 2 Repeat S5
24155.001™ 1.664 0.00004 1 Factor a a S5l
17723.115™ 18.879™ 0.005™ 2 Factor b b o506
1220.489 1.395 0.0003 2 bxa b S X a g5
44290.61™ 746.074™ 0.03™ 2 Factor ¢ C ,e5

497.995 0.16 0.0004 2 cxa C ,e51 X a s
2704.617" 0.915 0.0005 4 cxb C oS X b sl

459.569 0.449 0.0005 4 cxbxa CLeSEX b g5l X a Sk

999.115 1.039 0.00017 34 EXpe;r";f”ta' el olzal

10.82 14.33 12.29 Coefficient of (4010 ks
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Aoy ) g oo, 0 ol mhaw jo jlo ciee ik g %
*, ** Significant at p<0.05 and 0.01, respectively
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Table 3: Mean factor levels of different sources of selenium (sodium selenate and selenium)

i)l 9550 Slaw

Evaluated characteristics ol oS
(LS jo p,59lS) alo o Sles (p,5) lsjlia 59 (p,5) s o als (59 Main effects
Grain yield (Kg.ha™) Weight of 1000 grains (g) Grain weight in spike (g)
1718.08 43.66 0.578 olls
Selenate pogadu i alio
176038 4401 0581 WJ..., Various resources of selenium
Selenite

(Poaides 0 )5 pae) B ras pas g (o Coidu [LSe 10 6,5 YF 9 VA) sl Brae Lylyd jo paiS a1, o Slos slil 5 0, Slae ool il lg 43005 :F Jgao
Table 4: Simple analysis of yield and yield components of wheat cultivars under Selenium consumption conditions (18 and 36 g ha-1 Na Selenium) and Do not consume selenium
(no selenium application)

Sla e el
Mean of squares

Do not consume (Selenium not used) Normal (18 g.ha™ selenite) Normal (36 g.ha™ selenite) ' TT e mlio
. . . sl
s als oy s als oy S asls oy S.0.v
T als 38 39 3Skee e als 8 39 35kee e als 38 539 35kee df
: " Weight of 1000 &lo : " Weight of 1000 &lo : X Weight of 1000 &lo
Grain weight in grains S Grain weight in grains S Grain weight in grains S
spike Grain yield spike Grain yield spike Grain yield
0.0002™ 22127 857.83 0.0003™ 3.8 1560.18" 0.0002™ 1.458™ 919.8™ 2 B
Repeat
0.003™ 102.812™ 6691.39" 0.006™ 134.877" 9231.4™ 0.005™ 129.191" 3822.16" 2 w5
Genotype
0.00022 1.386 755.406 0.00011 0.891 260.414 0.00022 0.664 483.338 4 ol
Error
R JUUES -
12.14 11.72 10.58 13.46 12.17 13.92 12.77 11.8 10.23 -
(o))
CV (%)

ao)0 ) g0, B Jleiol mdaw )0 o sixe s g %
*, ** Significant at p<0.05 and 0.01, respectively
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Table 5: Comparison of mean yield and yield components of wheat cultivars under Selenium consumption conditions
(18 and 36 g ha-1 sodium selenite) and Do not consume selenium (selenium non-application)
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Mean of characteristics
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= nd 90 Scais
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Grain weight in spike (g) Weight of 1000 grains (g) Grain yield (Kg.ha?)
S N1 N2 S N1 N2 S N1 N2

0.577° 0.62% 0.61%* 38.98° 38.35° 40.68° 1786.7° 1813.8% 1822.9% e
Pishtaz

0.853° 0.613*  0.617° 40.9° 40.94°  42.42° 1733.2® 1739.5%® 1797.2® ¥
Azar 2
0.572% 0.54° 0.543° 49.9% 51.04*°  52.82% 1692.5° 1705.2° 1752.4° 8‘5):’“_’
ardari

(ol LS 10 0,5 V) ponids 8 e (N2 g (G )LS 10 0,5 VA) poails OB e N1 (paaids 03,15 pac) B pas pus S
S: Do not consume selenium (no selenium application) N1: Selenium consumption (18 g / ha selenite) and N2: Selenium consumption
(36 g ha-selenite)
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Table 6: variance analysis of two-factor factorial as completely randomized block design for physiological characteristics of Pishtaz cultivar

Sl pe (1 Klo
Mean squares

‘_golj a0 Jooey; eLﬁ.a
a Jds ks b JLs,l5 3595, O] S et sl el 505 sl plil Sas (5 df SOV
Chlorophyll a Chlorophyll b Carotenoid Anthocyanin lonic leakage Fresh weight of aerial parts Dry weight of aerial parts
0.281™ 2.275 0.314" 0.002 4.926" 0.012 0.039™ 2 BES
Repeat
(pgmadls’ ya ,eSb
49.82" 11.48" 1.159" 0.002 743.8" 464" 0.951" 2 Foe C’ka 9
Factor a (Cadmium levels)
- . b .- lé
5.26™ 19.94™ 0.237" 0.356™ 216.04™ 1.8™ 0.018™ 2 ) ese b
Factor b ( Selenate levels)
0.474™ 0.844 0.055 0.023™ 21.2" 0.376™ 0.001™ 4 b )5St xa ,yss
Factor a x Factor b
0.014 1.058 0.064 0.001 0.801 0.005 0.00001 16 —
Error
1.46 10.78 15.4 5.53 2.4 439 2.05 - (30,9 Slyeadl o 55
CV (%)
ao0 ) 50 Jio maw jo jlo gme i g %
*, ** Significant at p<0.05 and 0.01, respectively
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Table 7: means of cadmium and selenate sodium treatments about the measured characteristics in Pishtaz cultivar
Evaluated characteristics ol ;,l 5,50 law
b 39 kS s5iome 5955 (sgme
Chlorophyll b content Carotenoid content
10.83° 1.94° 0 pm
8.7 1.73b 350 pm pseedls sl
9.10° 1.24¢ 700 um Cadmium levels
Evaluated characteristics b, 5,50 lao
b b5 s5ns 253535 sma
Chlorophyll b content Carotenoid content
8.3° 1.51° 0mg/ lit Se L
9.13 1.582 1.5mg/ lit Se sl gslae
11.19° 1.822 3 mg/ lit Se Selenate levels

ao)3 ) g0, B Jleiol mdaw )0 jlo sine i g %
*, ** Significant at p<0.05 and 0.01, respectively
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Table 8: Interaction of cadmium and sodium selenite treatments on some physiological traits of Pishtaz cultivar
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Evaluated characteristics St g porasls slojlons i
BdSelS s T (o) g s (P Sl el S0s (5 Sl el S0 et _
Chlorophyll a A - - Fresh weight of aerial Dry weight of aerial Cadmium treatments in sodium selenite
nthocyanin lonic leakage (%)
content parts (@) parts (9)
10.07¢ 0.31f 30.67° 1.85¢ 0.81¢ 0 pm Cd
755¢ 0.51¢ 43.67° 0.91° 0.31° 350 um Cd 0mg.L* Se
4.94" 0.39° 52.67¢ 0.856° 0.25¢ 700 um Cd
10.6° 0.64° 28.67¢ 211° 0.88° 0 pm Cd
7.75¢ 0.63° 36° 1.097¢ 0.33¢ 350 pm Cd 15mg.L™" Se
6.0259 0.655° 46° 0.92° 0.26¢ 700 um Cd
11.55° 0.845° 26.67" 3.01* 0.92* 0 pm Cd
8.3 0.71° 29.33% 2.19° 0.41¢ 350 pm Cd 3mg.L* Se
7.27° 0.84° 41.67¢ 0.53¢ 0.3 700 um Cd
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Similar letters show the lack of significant difference in 0.05 level
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Investigation of the Effect of Sources and Selenium Values use on Yield and some
Physiological Traits of wheat Cultivars in Maragheh dryland Conditions

Adeli', H., Abdi?", M., Faramarzi?, A., Ajali?, J. and Mohebealipour?, N.
Abstract

In order to investigate the effects of different sources and selenium values on yield, stress sensitivity indices and some
physiological traits of rainfed wheat cultivars under cadmium stress in the Maragheh region, an experiment was
conducted in field and greenhouse states in year 2017-2018. Results of analysis of variance showed that there was a
significant difference between yield and yield components of cultivars under normal conditions and moisture stress.
Average grain yield and grain weight per spike of genotypes under normal conditions was respectively (1752.83 kg.ha*
and 0.591 g) and (1790.82 kg.ha* and 0.59 g). Pishtaz and Sardari genotypes had the highest and lowest yield under
normal conditions (18 and 36 g.ha sodium selenite) and moisture stress (Not using selenium), respectively. In the
greenhouse section, a field experiment was chosen based on the selection of a cultivar (Pishtaz) and a two-factor
factorial experiment was conducted in RB with three replications. In this section, factor A was different values of
cadmium (concentrations of 0, 350 and 700 uM) and factor b was sodium selenate (concentrations of 0, 1.5 and 3
mg.I"%). The results indicated that stress induced by tested cadmium decreased the content of photosynthetic pigments
and selenium increased chlorophyll content. This decrease was significant in the 700 uM cadmium treatment. Overall,
the results of this study indicate that selenium, especially sodium selenate at a concentration of 3 mg/L, has been able to
reduce the toxic effects of cadmium on wheat (especially Pishtaz cultivar) and improve plant growth and development.
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