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Table 1. Results of physical and chemical analysis of soil before planting
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3Superoxide dismutase (SOD)
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SGlutathione reductase (GR)
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Tabele 2. Analysis of Variance of measured parameters under influence of zinc application and zinc

Biofortified seed in different moisture conditions

(Mean Square) <l po oSl
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£ Superoxide Activity ~ ITsozyme  Isozyme
dismutase Activity Activity Activity
(Replication) ,(,S5 2 204.29 0,56 0.6345 4.7 0.051 0.24 552
(Seed Types) 3 glgil 2 88.43% 23.45% 25.54* 92.5% 287" 1.09* 56.81°"
(Drought Stress) _iss 2 1590.6* 14285  139.94% 0.68 5.86° 1.89" 3.22%
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(S*P) lous i 6 106.15 8.59* 5.68" 0.48° 0.28* 0.014™ 0.058 ™
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o ey # 153 5 €l 2 43.59" 693 5.8 0.14% 0.14™ 0.006™ 0.019™
(S*D*P)
Error Lol 70 11.08 0.126 0.146 0.038 0.003 0.007 0.021
(CV) (0033) &l yud g > 6.4 39 43 32 3.6 3 55
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ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively

yva



(FVO-TFENNE - g oo ot Jlo [l 5 Sl 5 psle

OhlSen g uile

S99 29 9 695 paie 5 y1)l5 1Sl Coni anlllne 5590 (GLBEWS ) ouli g S0 Il Clis (il ,lg G432 Y Jeuz

Heby wolise byl pd )0 ou
Tabele 3. Analysis of Variance of measured parameters under influence of zinc application and zinc
Biofortified seed in different moisture conditions
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as e o ompleddld il el asSTy olime gl Gliee cdals
Ol i’ 2l o lysSwl . e (e - 3 Al
ol UL 5LSe0) nedlslS  o5gyoed  wswl g0 PR Ol oo, ais
Sources of Variation Sl y X i Proline A
N * Catalase Glutathione Hydrogen Malondial Zinc
Ascor.bate Enzyme reductase Peroxide  dehyde  Content Concentr
Peroxidase A ctivity Activity contentC  Content ation
Activity
(Replication) /55 2 0.301 0.0807 0.177 0.22 15.98 448 0.00002
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Error oLesl 70 0.017 0.005 0.031 0.008 143 0.86 0.000019
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ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively
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Figure 1. Changes in Guaiacol Peroxidase Activity using enriched wheat seeds under drought stress
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Figure 2. Changes in hydrogen peroxide content using enriched wheat seeds and zinc sulfate priming
under drought stress conditions
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Figure 3. Changes in malondialdehyde content using enriched wheat seeds and zinc sulfate priming
under drought stress conditions
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Figure 4. Changes in proline content using enriched wheat seeds and zinc sulfate priming under
drought stress conditions
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Figure 5.Changes in zinc concentration using enriched wheat seeds and zinc sulfate priming under
drought stress conditions
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Abstract

Drought stress and zinc deficiency have always been considered as problems affecting the yield of
cereals, especially wheat. In order to influence of zinc application and and its internal amount on
growth and defense system in different moisture conditions, a factorial research was conducted based
on a completely randomized design at Ardabil University and its biochemical parameters were
measured at Maragheh University in 2017. Factors studied included biofortified seeds, application of
zinc and drought stress. The results of this study showed that the three-way interaction on stem height,
leaf area, chlorophyll, superoxide dismutase activity, Cu/Zn-SOD isozyme, ascorbate peroxidase,
catalase and hydrogen peroxide, malondialdehyde, proline was significant at 1 and 5% probability
levels. According to the mean comparisons, the highest activity of superoxide dismutase, Cu/Zn-SOD
isozyme, ascorbate peroxidase and catalase in 30% of field capacity was recorded in the treatment of
increased seeds by soil method. The result can be seen in modulating the amount of hydrogen peroxide
and malondialdehyde in this treatment. Also, based on these results, the amount of chlorophyll, leaf
area and plant height in this treatment showed a significant increase compared to the treatment of
control seed application in irrigation conditions of 30% of field capacity. As a final result, it can be
acknowledged that the application of soil-biofortified seeds in the Registered Seed fields along with
the application of 25 kg/ha of sulfate zinc in the main fields in different moisture conditions, can be
introduced as a suitable treatment for field research.
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