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Table 1. Physical and chemical characteristics of the sandy soil used in the experiment
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Figure 1. cDNA amplifications using primers WRKY1, bZIP56, NAM-b1 and Actin3 genes, with negative control
reactions of -RT (cDNA synthesis without reverse transcrlptase) and NTC DNA synthesis without extracted RNA)
and positive control reaction (GAPDH)

chaw &S 58y x il blate Sl g cdl ool 3l 5l e o
Sldes 51 Gl ple g Jbobxe dop iy Jls!
Jein! maw > (g)bpdiges dlsye x 8l x o8, e
s ol el ol oAbl e )b pme v S

Sy i) a3 iz ¢ ol gl olad (o sine

50 BB s Ole olly s jl Jols b

(ZN) 95 29008 bulpds cod (b pAS 05y 93 > adllas
abye x cdl x B8, blae Bl a8 wed e ol
05 6l ool Sl 5 adle 5> Blite Sl e o pigel
Sy Jloin] pdaws 4> DZIPS6 ygiy 55516 0aiSas

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.42.106 |

Dy doyd Ol owbyls 435 ls izmen bl o 5 dxe do)d
aS ol i WRKYL wsgigy 581 0aiSuS o5 ood

LS g9 py) 5 g 4ty )3 (ZN) (g3 S9aS 5 o NAM-B1 5 WRKY1 HZIP56 dmOg s ol illg 455 —F g
iy g gy Jolye yd (U puiS (akepem) LSU= (g9 9 (190l2)

Table 3. Analysis of variance for relative expression of bZIP56, WRKY1 and NAM B1 genes in root and leaf of Zn-
efficient (Hamoun) and —inefficient (Hirmand) bread wheat cultivars at vegetative and reproductive stages
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Extended Abstract

Introduction and Obijective: Bread wheat (Triticum aestivum L.) is one of the most important
nutritional products in the world. Despite efforts to improve the quality of wheat, its
micronutrient level is still below the optimal level for human nutrition. Zinc (Zn) deficiency in
particular is a widespread problem of human nutrition in countries that rely heavily on cereal-
based diets. Hence, the current investigation was performed to investigate the expression pattern
of genes encoding transcription factors bZIP56, WRKY1 and NAM-B1 under Zn deficiency
conditions in bread wheat.

Material and Methods: In this investigation, two Zn-efficient (Hamoon) and —inefficient
(Hirmand) bread wheat cultivars were planted under Zn deficiency (0) and adequacy (5 mg Zn /
kg soil) conditions and the relative expression of the above-mentioned genes was measured in
root and leaf of the cultivars in Zn deficiency conditions at two growth stages: one month after
germination (vegetative stage) and 30% of heading (reproductive stage) using real time PCR
technique.

Results: The results reveled the highest expression of bZIP56 (more than 77-fold) and WRKY1
(more than 20-fold) in roots of Zn-efficient (Hamoon) cultivar at vegetative stage. Also, the
expression of these genes in the leaves of Hamoon at vegetative stage was considerably
increased compared to control plants. The highest expression of NAM-B1 (more than 54-fold)
was observed in the leaves of Zn-inefficient (Hirmand) cultivar at reproductive stage. The
expression of this gene in the roots and leaves of Zn-efficient (Hamoon) cultivar was also
enhanced remarkably at both reproductive and vegetative stages, compared to control plants.
Conclusion: In conclusion, regarding the enhanced expression of the three studied genes at
vegetative stage in the roots of Zn-efficient cultivar, they are probably involved in the activation
of the transcription of the genes involved in Zn uptake in the roots under Zn deficiency
conditions. Therefore, these genes could be used in the seed quality improvement and
biofortification breeding programs of bread wheat for producing Zn-efficient cultivars.
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