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Figure 1. a) How to prepare and fill the soil in pots b) How to plant seeds ¢) Handmade tensiometer cap and

connecting hose.
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Figure 2. View of mix treatments with two separate sections of salinity and drought stress and components of

tensiometers used.
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Table 1. Analysis of variance of specific activity of peroxidase (POX) and catalase (CAT), proline in leaf and
root, root dry weight and total dry weight (Mean square) of maize plant in different potential level of salinity,
drought and mixed stress.

Sk S0 Ga o SlaeSTs ey SlaeSTs
< oty oty S gy SBIS A . . e
Totaljzir Rootn()ir RO(; Leaj; Root CAT v % ) « Sources
1 ary Ly ) ) Root POX  Leaf CAT  Leaf POX
weight weight proline  proline
433 1.38 1.38 9.2 4583 4.937x10° 13.23 26"x10% 2 5
Potential
28.1 3.66" 3.66" 64" 103 1.5"x107 9.5" 587x10* 2 o
Stress
*ok *ok *ok \_);V: x UL:M‘JL:!‘
8.53 3.05" 3057 063 387x10%  827x107 4.7 787x10° 4 pirential x
Stress
s U
9.2 0.5 0.5 0.31 75 10.04x10 0.52 350.23 27
Error
ol pns 5
13.21 15.19 1519  16.64 10.1 7.52 9 532 S
cv

A3l o330 5 ) bl a3 s e s

** and * significant at 1 and 5%, respectively.
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Table 2. Compare means of slicing interaction different potential level of salinity, drought and mixed stress of
specific activity of peroxidase (POX) and catalase (CAT) in leaf and root, root proline and root dry weight
(Mean square) of maize plant.

Wiy SES O oy sy adey VB Wi, slast, SV S slast, o el
Root dry weight  Root proline  Root CAT Root POX Leaf CAT Leaf POX Stress Potential (KPa)

4.83% 0.86° 126.42° 3145° 6.6° 322.4° Salinity

451" 3.1° 62.55° 4604.1% 6.3° 239¢ Drought -112
5.46™ 2.71% 79 3072.1° 7.93% 355" Mixed

445" 1.23% 77.44" 3473.3° 7.05¢ 325.0° Salinity

5.26™ 5.2° 743" 5338° 7.3% 263.4° Drought -191
4.62% 2.31% 84.1° 4269.3% 9.95" 467" Mixed

3.01¢ 0.73¢ 63° 3685% 10.22° 342.0% Salinity

5.82° 5.58° 119.1° 6652.5° 7.91% 384° Drought 363
4.02% 233 86.32° 4312% 8.92% 468° Mixed

Ak e Jeily Cb»‘;“d‘j. Ostm A 53 Ao )30 Cl:»ﬂ)a Sl sme pde odias Ol alie By
Similar letters indicate no significance at 5% level in each column for each potential.
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Table 3. Analysis of variance of specific activity of peroxidase (POX) and catalase (CAT), proline in leaf and
root, root dry weight and total dry weight (Mean square) of maize plant in different potential level of salinity

and drought of mixed treatment.
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** and * significant at 1 and 5%, respectively.
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Table 4. Compare means of slicing interaction different potential level of salinity and drought parts of mixed
treatment of specific activity of root peroxidase (POX), catalase (CAT) and proline in leaf and root (Mean

square) of maize plant.
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Similar letters indicate no significance at 5% level in each column for each potential.
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Abstract

Background and Objectives: Irrigation management and use of partial root irrigation under saline
conditions is one of the sustainable production strategies in agriculture. The production of reactive
oxygen species and the cytoplasmic accumulation of smolites is one of the most common plant
reactions to salinity stress and dehydration under these conditions. However, few studies have been
performed on the variation of enzymes and cellular osmotic regulators in similar salinity and water
stresses under the same osmotic and matric potential levels on the two sides of the root and its
differences with separate stress conditions. The aim of this study was investigated the effect of
partial irrigation management on activity of peroxidase and catalase enzymes, proline content
variation under different levels of similar osmotic and matric potentials, in leaves and roots of maize
in Fajr cultivar (KSC 260), in greenhouse conditions.

Materials and Methods: A factorial experiment with two factors; stress type (salinity, drought and
mix stress) and potential levels in three values (-112, -191, and -363 KPa) was performed on the
basis of completely randomized design with 3 replications. The culture media was subdivided into
two equal sections by nylon for uniform and same distribution of the root in the mixed treatments. At
mixed stress, half of the roots were subjected to salinity stress and the other half to drought stress (at
corresponding levels equal to the osmotic and matrix potentials). Handmade tensiometers were used
for drainage in salinity treatments. Catalase, peroxidase, total protein and proline were measured in
both shoots and roots. Also, total dry weight and root of corn plant were calculated.

Results: The results showed that with decreasing the potential level, the activity of root peroxidase and
catalase had a similar trend (increase) only in individual drought treatments and the drought part of the
mixed treatment. In the drought part of the mixed treatment compared to the individual drought
treatment, with decreasing the potential level, the activity of root peroxidase increased by 18.5% and
the activity of root catalase decreased by 6.28%. At the potential level of -363 bar, the dry weight of
roots in drought treatment, compared to salinity and mixed treatment increased by 48.3% and 31%,
respectively. Despite different changes in the amount of traits measured in salinity, drought and mixed
stresses, at the same potential, no significant difference in total dry weight was observed.

Conclusion: Maize plant under the same osmotic and matric potential levels exhibits different
physiological and morphological behaviors. The use of partial root irrigation system with saline
water in mix treatment will cause less stress than salinity treatment at low levels of osmotic potential
to the plant. It seems, modification of plant biochemical reactions is one of the successes of root
irrigation method with saline water. Therefore, due to the scarcity of freshwater resources, partial
root irrigation with saline water is recommended as a nearly desirable system compared to other full
root irrigation systems.

Keywords: Osmotic potential, Secondary metabolites, Soil salinity, Tensiometer
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