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Table 2. Measured indices and their roles in drought biological stress

oy

Description

axlg Chide Sl

Unit Abbreviation Parameters

Useful to describe the water status of plants before sunrise and
the consequent starting of plant transpiration

It indicates the relative degree of hydration of leaf tissues with
respect to the maximum hydration potential. It is a
complement of xylem stem water potential to assess the water
status of plants

Ion leakage from plant tissues as indicative of damage in cell
membranes

Chlorophylls indicate leaf greenness degree in relation to
senescence-yellowing triggered by drought. Carotenoids are
important antioxidants that help to prevent the accumulation
of reactive oxygen species

It is a compound used as general indicator of stress at cellular
level

Both qualitative and quantitative changes in Soluble
carbohydrates often accompany plant’s responses to stress

It is an indicator of lipid peroxidation related to stress
symptoms

Xylem predawn

Mpa Wstem water potential
% RWC Leaf relative water
¢ content
Electrolyte
% EL Leakage
-1 Chlorophyll and
mgg FW ) Carotenoids
mg.g' FW - Free proline
B Soluble
mg.g” FW ) Carbohydrates
mmol.g'1 Fw MDA Malondialdehyde
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Table 3. The two-way ANOVA reuslts with spcies and drought stress as fixed factores

Uas X 43S g5 oS b;uum dhéks
Error SpeciesxStress Species Stress Characteristics of
MS F MS F MS F MS Study
0.015 16.603° 0244  106.842° 1572  710.578" 10.457 Xylem predawn
water potential
20.15 0.79™ 16.04 17.05" 343.7 75.72" 1526.3 RWC
0.000 2.989™ 0.000  531.624°  0.000 2219™ 0.000 Total chlorophyll
0.008 1.091™ 0.009  504.938°  4.024 21.489 0.171 Carotenoids
23.98 8.28" 198.8 92.94" 2229 85.71° 2056.01 Electrolyte
Leakage
0.000 4.636" 0.002 89.866" 0.041 30.750" 0.014 MDA
0.000 330.423°  0.000  757.604"  0.001 660.448" 0.001 Free proline
0.000 17.284° 0.000 17.223° 0000  138.412° 0.000 Soluble
Carbohydrates
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Figure 1. The effect of drought stress on physiological indexes and the results of mean comparison by
Duncan’s test. Similar letters indicate insignificant differences. Summary of two-way ANOVA results
with three drought treatments and two species are presented. (Respectively, ** and ns: significant at 5%
level and no significant)
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Figure 2. The effect of drought stress on biochemical indexes and the results of mean comparison by
Duncan’s test. Similar letters indicate insignificant differences. Summary of two-way ANOVA results
with three drought treatments and two species are presented. (Respectively, ** and ns: significant at 5%

level and no significant)
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Abstract

Undoubtedly, identifying and introducing drought resistant species for reforestation of the
Zagros forests should be considered by forest specialists.,the current research identified
mechanisms of drought tolerance in Hawthorn (Crataegusaronial.) and Mahaleb
(Prunusmahaleb L.) seedlings in a greenhouse experiment using a completely randomized
design. The experiment contained 3 stress treatments with 5 replications each. The treatments
were soil moisture as control (based on field capacity), moderate stress (based on 50% field
capacity) and severe stress (water withholding). Our findings showed that relative water content
and stem water potential decreased in both species with increasing of drought severity.
Although the total chlorophyll content was no affected by drought stress, carotenoid content was
declined in response to the stress. Proline and total soluble carbohydrate concentration, as
osmotic adjustments, increased in both species. According to electrolyte leakage and
malondialdehyde results, we concluded that Hawthorn can tolerate moderate and gradual
drought stress by the means of some adaptations but accidental water withholding stress leads to
oxidative stress in this species. On the other hand, although moderate and gradual drought stress
leads to oxidative stress on the Mahaleb, but accidental water withholding stress did not have

the same course of negative effect as it had on Hawthorn.

Keywords: Electrolyte leakage, Hawthorn, Mahaleb, Malondialdehyde, Proline
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