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Table 1- Soil analysis results (depth 0 to 30 cm)
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(ppm)  (ppm) (%) (%) EC (ds.m™) (ppm)  (ppm)  (ppm)  (PPmM)
307 23.6 0.01 0.98 0.79 7.9 0.45 5.6 3.2 0.21
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Table 2- Pedigree of genotypes cultivated for the experiment

Genotype . .

No Variety / Line
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G2 KARIM

G3 KS82142/2*WBLL1CMSA01Y00397T-040M-040P0Y-040M-030ZTM-040SY-21M-0Y-0SY

G4 PASTOR//HXL7573/2*BAU/3/WBLL1PTSS02Y00023S-0Y-030ZTM-040SY-040M-19Y-0M-0SY
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Table 3- Meteorological conditions during the experiment

obo By% 9 B Cagh) b bawgie SN,
Month ET P Mean temperature Rain
(mm) oH (o) (mm)
R 37.9 79 17 75.8
obl 36.9 81.9 111 38.6
N 7.4 79.3 6.5 39
@ - 84.8 4.8 41
ok - 80.7 43 27.1
Sl - 81.7 9.7 19.6
R399, 47.1 78.3 124 39.5
Cudigerd)| 129.2 74.3 18.1 29.3
sy 5 193.8 65 23.4 44.1
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Table 4- Analysis of variance of traits under Spraying and wheat cultivars
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O i galioe T addes i o oye yin 53 ail,l52 39
Source of variation &% Al Grain Grain Grain Thousands
df Spikelet number/ number/ iold/m? grain weight
numbers/ spike spikelet y
e
Replication 2 2.7 133.1 0.31 6581.3 0.7
SpLI:;ILI’Jl’ngA) 19.3** 317.5** 0.16 14681.8** 7.5™
Culti:/l;:’ls ®) 3 5.3* 549.6** 1.20** 23562.2** 10.2™
Ax B 9 0.48 1.2 0.01 2143.3 1.2
réale)] ozl 12 148 0.13 12015 43
Experimental error
CV (%) clpis oyt 6.8 9.0 143 9.6 48
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**and * are significant at 1% and 5% probability levels, respectively.
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Table 5- The effect of genotypes and foliar spraying on thousands grain weight, grain yield, grain number per spikelet, grain
number per spike and spikelet numbers

oy albdslasi bl Al o ,Sles &15,158 39
A Al A & s 4> Thousands

Spikelet Grain Grain Grain grain

numbers number/ number/ yield/m? weight

spike spikelet (gr) (gr)

NEN Gl 15.43b 32.77c 2.16¢ 319.6¢ 42.55a
Cultivar ~ G2 16.69a 44.27b 2.64ab 370.6b 44.05a
iy G3 16.72a 48.62a 2.92a 391.9a 42.14a
?enotype G4 16.85a 43.99b 2.61b 364.6b 43.76a
Jals (control) 14.83c 36.19c 2.45a 316.6¢ 42.13a
_5_3 % ool (Fe) 16.09b 40.97b 2.55a 371.4b 42.98a
E-gapenc 16.99ab 44.12b 2.60a 356.9b 43.37a
&9y + o»l (Fe+Zn) 17.79a 48.38a 2.74a 400.7a 44.03a
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Means with the same letter are not significantly different based on Duncan test (p<0.05).
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Table 6- Analysis of variance of spraying and wheat cultivars on quality traits

Slagye ke MS

Sl (Jgo Comud

Sl (Jgo Con

T T T B (A
PR ;! Zn Fe Phitic acid C T LT
Source of variation df concentration  concentration (PA) PA/Zn molar PA/Fe molar
ratio ratio
Repfg:tion 2 5.05 5763 6986349.3 471 0.73
Spﬁ%’é’:& 3 2874% 302.9%* 4104456 2%* 100.8%* 4.15%
Cultif/i)rls ® 3 10.38%* 106.4* 9676922.8** 131.1%* 15.5%
AxB 9 0.006 0.009 8209.6 0.39 1.016
Exp;ﬁ"é:‘:ﬁmr 30 0.58 37.35 384086.6 4.8 0.86
CV ol cups 2.3 7.4 8.6 9.8 12.6
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**and * are significant at 1% and 5% probability levels, respectively.
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Table 7- The effect of genotypes and foliar spraying on Zn concentration, Fe concentration, PA, PA/Zn molar ratio and

PA/Fe molar ratio

K9y cdale oxl cdale b ol (Jgo w .\w|'u),o w
conceﬁtr:’ation concerﬁfration PA 83 & Pese ool S
. . ma kg? PA/Zn molar PA/Fe molar
(mg kg™) (mg kg™) (mg kg™ ratio ratio
ol Gl 33.05a 83.36ab 5960.4¢ 17.9¢ 6.0c
Cultivar G2 32.61a 82.83ab 7043.2b 21.4b 7.1b
ey O3 30.98¢ 85.39a 7515.8b 24.1a 7.4b
Genotypes G4 31.68b 78.39%b 8076.7a 25.3a 8.8a
aals (control) 29.88c 80.95bc 7854.6 a 26.1a 8.2a
ie ol (Fe) 32.70b 87.46a 7311.9b 22.2b 7.2b
D& us(@n) 33.47a 76.12¢ 6443.5¢ 19.1c 7.1b
Y3 2]
ST ox
(Fe+Zn) 32.27b 85.36ab 6986.2b 21.4b 6.9b
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Means with the same letter are not significantly different based on Duncan test (p<0.05).
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Introduction: Wheat is one of the most important foods for the people in the world. For many Central Asia and
Middle Eastern nations, wheat provides =50% of the daily energy consumption and the proportion can exceed
70% in rural areas. The production of high-yielding modern cultivars may provide the amount of energy needed
by humans, but these cultivars, due to the low concentration of micronutrients such as iron (Fe) and zinc (Zn),
are usually deficient and cause health problems. This shortage is intensified in dryland areas due to dryness,
alkalinity, and so on. Two-thirds of the total area under wheat cultivation in Iran belongs to rainfed wheat.
Declines in the concentration of micronutrients such as Fe and Zn in cereal grain which are often important
sources of micronutrients for humans cause several diseases. Agronomic fortification (e.g., fertilizer application)
is imperative and necessary for improving micronutrient concentrations in grains in a short period. Phytic acid
has a high potential for binding Zn and Fe, making them less bioavailable for humans. If the amount of phytic
acid in the wheat grain is high, the absorption of small elements in the intestine decreases. The use of
micronutrient fertilizers, such as zinc reduces the amount of phytic acid and enhance grain zinc concentration.
Therefore, the purpose of this research was to investigate the role of zinc and iron fertilizers on the performance
and quality of modern and local cultivars of bread wheat.

Materials and Methods: To investigate the role of iron and zinc Nano-chelate fertilizers on the improvement of
grain yield and elemental composition of bread wheat cultivars, a factorial experiment based on randomized
complete block design with three replications arranged in Moghan Agricultural and Natural Resources Research
Center, 2015-2016. The first factor was control and spraying with iron, zinc, and iron + zinc. The cultivars
included Aftab (G1), Karim (G2) and two new genotypes (G3 and G4). Foliar application of Khazra iron and
zinc Nano-chelate fertilizers was carried out at tillering, early of heading and milky stages with a ratio of 2 and
1.5 per thousand, respectively. Iron, zinc, and iron + zinc Nano fertilizers at the rate of 2 kg ha™*, 1.5 kg ha™ and
2 + 1.5 kg ha™ were sprayed at every stage. Ammonium phosphate and urea fertilizers at a rate of 50 kg ha™
from each one of them were applied before planting. Measurement of Fe and Zn elements was carried out at
wavelengths of 233.28 and 2333 nm, respectively with the use of the atomic absorption device Shimadzu, AA-
6300. Measured traits included a number of spikelets per spike, number of grains per spike, number of seeds per
spike, and 1000 grain weight per the main spike, grain yield m?, zinc concentration, iron concentration, phytic
acid, and phytic acid molar ratio to zinc and iron.

Results and Discussion: The results showed that cultivar G1, G2, and G3 produced significantly higher seed
yield than G1. This was mainly due to an increase in spikelet number, the number of seeds per spikelet, and/or
both. The G1 and G2 cultivars had a higher concentration of zinc in comparison with the new genotypes.
Cultivar G1 had the highest Phytic acid and phytic acid to zinc and iron molar ratio, and genotype G4 had the
lowest values. Maximum grain yield, Zn and Fe concentrations were obtained at the foliar application of Fe +
Zn, Zn, and Fe, respectively. Zinc application had the lowest amounts of phytic acid and phytic acid to Zn molar
ratio in comparison with the other spraying levels.

Conclusions: As a result, the foliar application of iron and especially zinc in dryland farms, by improving the
bioavailability of iron and zinc and increasing wheat yield, can play a significant role in providing daily energy
intake and reducing health risks.
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