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Table 1. Results of the analysis of variance of the main and interaction effects of priming, drought and disease on
physiologic traits of one-year-old seedlings of brant’s oak
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One, Two and three stars indicate variance significant at 95, 99 and 99.9 percent of confidence level, respectively. Lake of star indicates non-
significant result. The degree of freedom for different sources of variance are as follow: priming 3, drought 1, disease 1, priming by drought
3, priming by disease 3, drought by disease 1, priming by drought by disease 3, and experimental error 31.

Abbreviations: L: Leaf, S: Stem, R: Root, FW: Fresh weight, RWC: Relative water content, ®PSII: Quantum yield of photosystem II,
SPAD: Chlorophyll index, ¥md: Midday water potential, A: Net assimilation rate, E: transpiration rate, gs: Stomatal conductance.
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Figure 1. The average of physiological traits of one-year-old brant’s oak seedlings in different field capacity and
inoculation levels. The significance of variance at 95, 99 and 99.9 percent confidence level are indicated
by one, two and three stars, respectively. Bar represents one standard deviation from the mean
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Figure 2. The average of physiological traits of one-year-old brant’s oak seedlings for two-ways interaction
levels between field capacity and inoculation. Different letters are indicated for significant difference
at 95 percent confidence level. Bar represents one standard deviation from the mean
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Figure 3. The average of physiological traits of one-year-old brant’s oak seedlings for two-ways interaction

leveles between priming and inoculation, as well as priming and field capacity. Different letters are
indicated for significant difference at 95 percent confidence level. Bar represents one standard

deviation from the mean
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Figure 4. The average of anatomic traits of one-year-old brant’s oak seedlings in different inoculation levels. The
significance of variance at 95, 99 and 99.9 percent confidence level are indicated by one, two and

three stars, respectively. Bar represents one standard deviation from the mean
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Table 2. Results of the analysis of variance of the main and interaction effects of priming, drought and disease on
anatomic traits of one-year-old seedlings of brant’s oak
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One, Two and three stars indicate variance significant at 95, 99 and 99.9 percent of confidence level, respectively. Lake of star indicates non-
significant result. The degree of freedom for different sources of variance are as follow: priming 3, drought 1, disease 1, priming by drought
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Figure 5. The average of physiological traits of one-year-old brant’s oak seedlings for main effect of priming and
two-ways interaction leveles between priming and inoculation, as well as priming and field capacity.
Different letters are indicated for significant difference at 95 percent confidence level. Bar represents

one standard deviation from the mean
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Figure 6. A) The colony growth of Biscogniauxia mediterranea on PDA culture, B) The inoculated seedling with
fungi, C) The stem transvers section of inoculated plant by blocked vessels with fungi mycelium
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Abstract

This study investigates the use of seed priming with different materials to induce resistance to charcoal
disease and drought in the first year of growth of brant's cak. The seeds were soaked in solutions of
salicylic acid, indole butyric acid, and potassium nitrate with three different concentrations, and the
seedlings were tested for resistance to oak charcoal and drought. Both water deficit treatment (25
percent field capacity) and inoculation with the pathogenic fungus (Biscogniauxia mediterranea)
declined photosystem performance, chlorophyll index, water potential, transpiration, and stomatal
conductance in brant’s oak seedlings. The results show that priming of seeds with 150 ppm salicylic
acid had the greatest effect on limiting stem lesion in the resulting seedlings and maintained the root
potential of the root and stem under conditions of moisture stress. Priming with 100 ppm indole
butyric acid showed similar effects in limiting the lesion but showed weaker effects than salicylic acid
on plant water relationships and the abundance of ray parenchyma cells. Potassium nitrate (0.5
percent) had no effect on disease resistance and did not alter plant water relations. Overall, the study
suggests that seed priming with salicylic acid plays an effective role in inducing systemic resistance of
seedlings to charcoal disease and drought in the first year. The findings of this study can offer new
insights to achieve improved seedlings.
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