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Extended abstract

Introduction

Soil salinity is a major abiotic stress that limits plant growth and productivity. Agricultural soil salinity
induces several detrimental effects, including oxidative stress, osmotic stress, and disturbances in
nutrient uptake. However, plants that can enhance their defense mechanisms by sustaining antioxidant
capacity, maintaining osmotic adjustment, and improving nutrient acquisition under saline conditions
are able to exhibit relatively stable growth and acceptable performance under such conditions. Salicylic
acid and mycorrhizal fungi symbiosis play essential roles in alleviating the adverse effects of salinity by
inducing antioxidant defenses and regulating carbohydrate metabolism in crops. Mycorrhizae can
enhance plant growth and performance through several mechanisms, including mitigating the adverse
effects of salinity, improving plant water status, producing growth-promoting hormones, and enhancing
photosynthesis. Salicylic acid, synthesized in root cells, plays a central role in regulating physiological
processes and functions as a key signaling molecule in activating plant defense responses. Soluble
sugars, along with free proline, function as osmotic regulators and signaling molecules that trigger
diverse defense responses under salt stress.

Materials and methods

In the present study, the effects of foliar application of salicylic acid (0, 0.6, and 1.2 mM) on enhancing
the symbiotic association with arbuscular mycorrhizal fungi and its consequent impacts on plant growth,
membrane stability, antioxidant enzyme activities, free proline and soluble sugar contents, as well as
maximum quantum efficiency of photosystem II (Fv/Fm), were investigated in barley (Hordeum
vulgare L. cv. Fortuna) under salinity stress (0, 60, and 120 mM NaCl). The present experiment was
conducted as a factorial arrangement in a randomized complete block design (RCBD) with three
replications at the Research Greenhouse Complex of the Faculty of Agriculture and Natural Resources,
University of Mohaghegh Ardabili, during the 2021—2022 growing season.
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Results and discussion

The combined application of mycorrhizal fungus and salicylic acid significantly increased relative water
content of leaves by 125.92% under salt stress. Inoculation with mycorrhizal fungi markedly enhanced
cell membrane stability index, maximum quantum yield of photosystem II (Fv/Fm), total chlorophyll,
chlorophyll a, free proline content, and polyphenol oxidase (PPO) activity. Foliar application of salicylic
acid also led to significant increases in cell membrane stability index, maximum quantum yield of
photosystem II, total chlorophyll, chlorophyll a and b content, soluble sugar content, and PPO activity.

Conclusion

Application of both salicylic acid and mycorrhizal fungi enhanced the tolerance of barley cv. Fortuna to
salinity stress, primarily by improving leaf relative water content, maintaining cell membrane integrity,
increasing chlorophyll concentration, and enhancing PPO activity.
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Table 2. Anova of salt stress, mycorrhiza and salicylic acid effects on some biochemical and physiological characteristics
of barley (Hordeum vulgare cv. Fortuna).
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s 2 0.329 1.755™ 0.001" 128.7 114.2
SIS
Salt stress (S) " . . . "
.2 0.341 22.312 0.363 50.15 100.64
Soew
Mycorrhiza (M) - - . .
e 1 0.237 22.311 0.022 73.7 31.2™
Salicylic acid (SA) - . - . -
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0P
SxM 2 0.017" 1.228™ 0.000™ 1.35™ 0.9™
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SHgw
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. 2 894.761 0.07 0.002m 2.02 1.48
0909
SxM 2 4.414™ 0.000™ 0.002m 0.018™ 0.12m
SxSA 4 167.356™ 0.02™ 0.00™ 0.161™ 0.28™
MxSA 2 8.807" 0.001"™ 0.001"™ 0.082m 0.04"
SxMxSA 4 2.252m 0.000™ 0.000™ 0.01™ 0.02m
Error
L 34 14.197 0.001 0.001 0.039 0.05
(CV%) lpis oo - 10.42 30.45 24.21 10.07 12.32

Mo pe o) g /o0 sl mhaws o o pixe i g T g T
ns, ** and * indicate non-significance and significance at 1 and 5% statistical levels, respectively.
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Table 3. Effects Salinity x mycorrhiza x salicylic acid
sliced by mycorrhiza x salicylic acid effects for Relative
Water Content of barley. M: Mycorrhiza; Mo: Without
mycorrhiza; M1: Using mycorrhiza; SA: Salicylic acid;
SAO0: Without salicylic acid; SA1: Salicylic acid 0.6 mM;
SA2: Salicylic acid 1.2 mM; MS: Mean squares

SA M MS Pr>F
SA0 Mo 0.08 0.0006™
SA0 M1 0.25 <0.0001™
SAl MO 0.05 0.0092™
SA1 M1 0.01 0.34m

SA2 MO 0.02 0.186™

SA2 M1 0.14 <0.0001™

ogime me NS cofo N g /o0 Jlotl lans o jlo e o jay ™ g *
ns, ** and * indicate non-significance and significance at 1
and 5% statistical levels, respectively
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Fig. 1. Mean comparison of the salinity x mycorrhizax salicylic acid interaction effects on the leaf
Relative Water Content (%RWC) of Hordeum vulgare Fortuna. Means£S.E. with at least one common
letter in each chart using Dancan test have no significant difference at the 5% probability level. ns, **
and * indicate insignificance and significance at the statistical level of 1 and 5%, respectively. S= Salt
stress (0, 60, 120 mmolar), M= mycorrhiza (0, 1), SA= salicylic acid (0, 0.6, 1.2 mmolar). The lines above
the columns show the standard error of the mean of the data.
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Table 4. Comparison Least Square Means main effects
of mycorrhiza on Membrane Stability Index on Barley.
M: Mycorrhiza; Mo: Without mycorrhiza; M1: Using
mycorrhiza; LS Means : Least Square Means

M LS Means Pr>it
MO 94.37 <0.0001™
M1 95.66

oleY Jlaizl mdac jo o g e
** indicate significance at 1% statistical levels.
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Table 5. Comparison Least Square Means for effect Salinityx Salicylic acid of Membrane Stability Index Barley. S:
Salinity; So: None salinity; S1: Salinity 60 mM; S2: Salinity 120 mM; SA: Salicylic acid; SAQ: Without salicylic acid;
SAL: Salicylic acid 0.6 mM; SA2: Salicylic acid 1.2 mM; LS Means: Least Square Means; LS Means Number: Least

Square Means Number.

(wl yo J8lus> 1Kilo) Least Square Means

S S0 S0 S0 S1 S1 S1 S2 S2 S2
SA SAO SA0 SA0 SA1 SA1 SA1 SA2 SA2 SA2
LS Means 95.75 95.92 95.28 97.05 94.80 95.15 90.94 95.70 94.55
Number LS Means 1 2 3 4 5 6 7 8 9
i/j 1 2 3 4 5 6 7 8 9
1 1
2 0.76 1
3 0.41 0.27
4 0.03 0.05 0.004 1
5 0.1 0.06 0.41 0.0004 1
6 0.29 0.18 0.81 0.002 0.55 1
7 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 1
8 0.94 0.71 0.46 0.024 0.12 0.33 <0.0001 1
9 0.04 0.02 0.21 0.0001 0.66 0.30 <0.0001 0.05 1
120 1
#) SAO
100
@ SA0.6
80 [ SAL.2
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40

o sl 5yl ly Ll

Membrane Stability Index (%)

20

Salinity (mMolar)
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Fig. 2. Mean comparison of the salinity x salicylic acid interaction effects on Membrane Stability Index
(MSI) of Hordeum vulgare Fortuna. Means+S.E. with at least one common letter in each chart using
Dancan test have no significant difference at the 5% probability level. ns, ** and * indicate insignificance

and significance at the statistical level of 1 and 5%,

respectively. S= Salt stress (0, 60, 120 mmolar), SA=

salicylic acid (0, 0.6, 1.2 mmolar). The lines above the columns show the standard error of the mean of

the data.
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Table 6. Comparison Least Square Means main effects
of mycorrhiza on Quantum yield of photosystem Il on
Barley. M: Mycorrhiza; Mo: Without mycorrhiza; M1:
Using mycorrhiza; LS Means : Least Square Means.

M LS Means Pr>iti
MO 0.64 0.029"
M1 0.68

el Jleisl mhans jo jlo s
* indicate significance at 5% statistical levels.
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Fig. 3. Mean comparison of the salinity x salicylic acid interaction effects on PSII (Fv/Fm) of Hordeum
vulgare Fortuna. Means=S.E. with at least one common letter in each chart using Dancan test have no
significant difference at the 5% probability level. ns, ** and * indicate insignificance and significance at

the statistical level of 1 and 5%, respectively. S= Salt stress (0, 60, 120 mmolar), SA=salicylic acid (0, 0.6,
1.2 mmolar). The lines above the columns show the standard error of the mean of the data.
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Table 7. Comparison Least Square Means for effect Salinityx Salicylic acid of Quantum vyield of photosystem 11 of
Barley. S: Salinity; So: None salinity; S1: Salinity 60 mM; S2: Salinity 120 mM; SA: Salicylic acid; SAO: Without
salicylic acid; SAL: Salicylic acid 0.6 mM; SA2: Salicylic acid 1.2 mM; LS Means: Least Square Means; LS Means
Number: Least Square Means Number.

(Wl o J8lus Silwo)Least Square Means

S S0 S0 SO S1 S1 S1 S2 S2 S2
SA SAD SA0 SA0 SAl SAl SAl SA2 SA2 SA2
LS Means 0.79 0.82 0.85 0.53 0.60 0.70 0.42 0.54 0.68
Number LS Means 1 2 3 4 5 6 7 8 9
jli 1 2 3 4 5 6 7 8 9

1 1

2 0.38 1

3 0.13 0.51 1

4 <0.0001 <0.0001 <0.0001 1

5 <0.0001 <0.0001 <0.0001 0.07 1

6 0.02 0.002 0.0004 <0.0001 0.012 1

7 <0.0001 <0.0001 <0.0001 0.006 <0.0001 <0.0001 1

8 <0.0001 <0.0001 <0.0001 0.93 0.09 0.0001 0.005 1

9 0.006 0.0006 <0.0001 0.0004 0.04 0.59 <0.0001 0.0005 1
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Tabele 8. Effects of salicylic acid levels of Salinityx
Salicylic acid sliced by SA on Quantum vyield of
photosystem Il of Barley. SA: Salicylic acid; SAOQ:
Without salicylic acid; SA1: Salicylic acid 0.6 mM; SA2:
Salicylic acid 1.2 mM; MS: Mean Squares

SA MS F Pr>F
SA0 0.21 50.13 <0.0001™
SAl 0.13 32.14 <0.0001™
SA2 0.05 11.93 0.0001™

oY Jlis mdav jo s g e
** indicate significance at 1% statistical levels.
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Table 9. Comparison Least Square Means mycorrhiza
main effects on chlorophyll a of Barley. M: Mycorrhiza;
Mo: Without mycorrhiza; M1: Using mycorrhiza; LS
Means : Least Square Means.

M LS Means Pr>it
MO 23.49 0.01™
M1 25.82

eleY Jlisl mhans jo jlo pxe s
** indicate significance at 1% statistical levels.
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Fig. 4. Mean comparison of the salinity x salicylic acid interaction effects on chlorophyll a of Hordeum
vulgare Fortuna. Means+S.E. with at least one common letter in each chart using the Duncan test have
no significant difference at the 5% probability level. ns, ** and * indicate insignificance and significance
at the statistical level of 1 and 5%, respectively. S= Salt stress (0, 60, 120 mmolar), SA= salicylic acid (0,
0.6, 1.2 mmolar). The lines above the columns show the standard error of the mean of the data.
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Table 10. Comparison Least Square Means for effect Salinityx Salicylic acid chlorophyll a of Barley. S: Salinity; So:
None salinity; S1: Salinity 60 mM; S2: Salinity 120 mM; SA: Salicylic acid; SA0: Without salicylic acid; SA1: Salicylic

acid 0.6 mM; SA2: Salicylic acid 1.2 mM; LS Means: Least Square Means; LS Means Number: Least Square Means
Number.

(obey yo JSlo> (uKilo)  Least Square Means

S SO SO SO S1 S1 S1 S2 S2 S2
SA SA0 SA0 SA0 SAl SAl SAl SA2 SA2 SA2
LS Means 24.50 25.82 27.39 22.05 24.28 29.59 15.88 21.09 31.32
Number LS Means 1 2 3 4 5 6 7 8 9

ilj 1 2 3 4 5 6 7 8 9

1 1

2 047 1

3 0.12 0.4 1

4 0.19 0.05 0.006 1

5 0.90 0.4 0.099 0.23 1

6 0.009 0.05 0.24 0.0002 0.006 1

7 <0.0001 <0.0001 <0.0001 0.0019 <0.0001 <0.0001 1

8 0.07 0.014 0.001 0.6 0.09 <0.0001 0.0076 1

9 0.0007 0.005 0.04 <0.0001 0.0005 0.35 <0.0001 <0.0001 1

Slgxe 0 Sl dmwl x (5590 Joliite Sl 51 51 S L sl 51 (B335 33 31 g Sl b s Z g S G NY Jgor
Sl b SSA2 £3¥ g0 o +/5 Selimadlio el b SSAL (Sl dumel 019,15 330 SAD s Selimdlos ol [SA g2 8 Judg 5
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Tabele 11. Effects of salicylic acid levels of Salinityx Salicylic acid sliced by SA on chlorophyll a of Barley. SA: Salicylic
acid; SA0: Without salicylic acid; SA1: Salicylic acid 0.6 mM; SA2: Salicylic acid 1.2 mM; MS: Mean Squares

SA MS F Pr>F
SA0 118.21 11.71 <0.0001™
SAl 34.92 3.46 0.043"
SA2 23.36 231 0.11m

Sogire e NS o) g+ /+0 Jlal mhaws 1o Jlo pixe i iy 7 o T
ns, ** and * indicate non-significance and significance at 1 and 5% statistical levels, respectively.
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Fig. 5. Mean comparison of the salinity x salicylic acid interaction effects on chlorophyll b of Hordeum
vulgare Fortuna. Means=S.E. with at least one common letter in each chart using Duncan test have no
significant difference at the 5% probability level. ns, ** and * indicate insignificance and significance at
the statistical level of 1 and 5%, respectively. S= Salt stress (0, 60, 120 mmolar), SA=salicylic acid (0, 0.6,
1.2 mmolar). The lines above the columns show the standard error of the mean of the data.
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Table 12. Comparison Least Square Means for effect Salinityx Salicylic acid chlorophyll b of Barley. S: Salinity; So:
None salinity; S1: Salinity 60 mM; S2: Salinity 120 mM; SA: Salicylic acid; SAO: Without salicylic acid; SAL1: Salicylic
acid 0.6 mM; SA2: Salicylic acid 1.2 mM; LS Means: Least Square Means; LS Means Number: Least Square Means

Number.
(ol yo J8lus (u55Lw)  Least Square Means

S SO SO SO S1 S1 S1 S2 S2 S2
SA SA0 SA0 SA0 SAl SAl SAl SA2 SA2 SA2
LS Means 14.03 14.19 14.19 6.31 11.09 14.71 3.73 13.57 11.51
Number LS Means 1 2 3 5 6 7 8 9

jli 1 2 3 4 5 6 7 8 9

1 1

2 0.92 1

3 0.92 <0.0001 1

4 <0.0001 <0.0001 <0.0001 1

5 0.07 0.06 0.06 0.005 1

6 0.67 0.74 0.74 <0.0001 0.03 1

7 <0.0001 <0.0001 <0.0001 0.11 <0.0001 <0.0001 1

8 0.77 0.7 0.7 <0.0001 0.13 0.48 <0.0001 1

9 0.12 0.1 0.1 0.002 0.79 0.05 <0.0001 0.2 1
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Fig. 6. Mean comparison of the salinity x salicylic acid interaction effects on total chlorophyll of Hordeum
vulgare Fortuna. Means£S.E. with at least one common letter in each chart using Dancan test have no
significant difference at the 5% probability level. ns, ** and * indicate insignificance and significance at
the statistical level of 1 and 5%, respectively. S= Salt stress (0, 60, 120 mmolar), SA= salicylic acid (0, 0.6,
1.2 mmolar). The lines above the columns show the standard error of the mean of the data.
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Table 13. Comparison Least Square Means mycorrhiza
main effects on total chlorophyll of Barley. M:
Mycorrhiza; Mo: Without mycorrhiza; M1: Using
mycorrhiza; LS Means : Least Square Means

M LS Means Pr>it
MO 34.22 0.0006™
M1 38.07

RYEA JL«S}‘ z_daw BN )los;u s
** indicate significance at 1% statistical levels.
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Table 14. Comparison Least Square Means for effect Salinityx Salicylic acid total chlorophyll Barley. S: Salinity; So:
None salinity; S1: Salinity 60 mM; S2: Salinity 120 mM; SA: Salicylic acid; SA0: Without salicylic acid; SA1: Salicylic
acid 0.6 mM; SA2: Salicylic acid 1.2 mM; LS Means: Least Square Means; LS Means Number: Least Square Means

Number.
(Wl o J8lus SSlwo)Least Square Means

S SO SO SO S1 S1 S1 S2 S2 S2
SA SA0 SA0 SAO0 SAl SAl SAl SA2 SA2 SA2
LS Means 38.53 40.01 41.58 28.36 35.37 44.31 19.61 34.67 42.83
Number LS Means 1 2 3 5 6 7 8 9

i 2 3 4 5 6 7 8 9

1

2 0.5 1

3 0.17 0.48 1

4 <0.0001  <0.0001  <0.0001 1

5 0.16 0.04 0.007 0.003 1

6 0.01 0.06 0.22 <0.0001 0.0002 1

7 <0.0001  <0.0001 <0.0001 0.0003 <0.0001  <0.0001 1

8 0.08 0.02 0.003 0.006 0.75 <0.0001  <0.0001 1

9 0.06 0.2 0.57 <0.0001 0.002 0.499 <0.0001 0.0007 1
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Tabele 15. Effects of salicylic acid levels of Salinityx

Salicylic acid sliced by SA on total chlorophyll of Barley.
SA: Salicylic acid; SAO: Without salicylic acid; SA1:
Salicylic acid 0.6 mM; SA2: Salicylic acid 1.2 mM; MS:
Mean Squares

SA MS F Pr>F
SA0 537.96 37.89 <0.0001™
SAl 50.65 3.57 0.04"
SA2 11.25 0.79 0.46

TN g )00 Jloml o )5 o me i say FF g 7
** and * indicate significance at 1 and 5% statistical levels,
respectively.
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Fig. 7. Mean comparison of the salinity x salicylic acid interaction effects on Malondialdeyde content of
Hordeum vulgare Fortuna. Means+S.E. with at least one common letter in each chart using Dancan test
have no significant difference at the 5% probability level. ns, ** and * indicate insignificance and
significance at the statistical level of 1 and 5%, respectively. S= Salt stress (0, 60, 120 mmolar), SA=
salicylic acid (0, 0.6, 1.2 mmolar). The lines above the columns show the standard error of the mean of

the data.
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Table 16. Comparison Least Square Means for effect Salinityx Salicylic acid Malondialdeyde of Barley. S: Salinity; So:
None salinity; S1: Salinity 60 mM; S2: Salinity 120 mM; SA: Salicylic acid; SA0: Without salicylic acid; SA1: Salicylic
acid 0.6 mM; SA2: Salicylic acid 1.2 mM; LS Means: Least Square Means; LS Means Number: Least Square Means

Number.
(©lr yo J8las uSle)  Least Square Means

S SO SO SO S1 Sl S1 S2 S2 S2
SA SA0 SAl SA2 SA0 SAl SA2 SA0 SAl SA2
LSMeans 0.030 0.030 0.025 0.035 0.160 0.200 0.057 0.170 0.260
LSMeans Number 1 2 3 4 5 6 7 8 9

ilj 1 2 3 4 5 6 7 8 9

1 1

2 1 1

3 0.79 0.79 1

4 0.79 0.79 0.61 1

5 <0.0001 <0.0001 <0.0001 <0.0001 1

6 <0.0001 <0.0001 <0.0001 <0.0001 0.03 1

7 0.17 0.17 0.11 0.27 <0.0001 <0.0001 1

8 <0.0001 <0.0001 <0.0001 <0.0001 0.61 0.093 <0.0001 1

9 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.004 <0.0001 <0.0001 1
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Table 18. Comparison Least Square Means mycorrhiza
main effects on Proline of Barley. M: Mycorrhiza; Mo:

Without mycorrhiza; M1: Using mycorrhiza; LS Means:
Least Square Means

M LSMeans Pr>itl
MO 0.09 0.013*
M1 0.11

o Jloil mha jo jlo e
* indicate significance at 5% statistical levels.
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Tabele 17. Effects of salicylic acid levels of Salinityx
Salicylic acid sliced by SA Malondialdeyde of Barley.
SA: Salicylic acid; SAO: Without salicylic acid; SA1:
Salicylic acid 0.6 mM; SA2: Salicylic acid 1.2 mM; MS:
Mean Squares

SA MS F Pr>F
SAO0 0.001 1.08 0.35"™
SAl 0.037 32.86 <0.0001 ™
SA2 0.092 82.77 <0.0001 ™

Sogire e NS /) Jlaxsl mhass jo Jlo e 7
Ns and ** indicate non-significance and significance at 1%
statistical levels, respectively.
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Fig. 8. Mean comparison of the salinity x salicylic acid interaction effects on Proline content of Hordeum
vulgare Fortuna. Means+S.E. with at least one common letter in each chart using Dancan test have no
significant difference at the 5% probability level. ns, ** and * indicate insignificance and significance at
the statistical level of 1 and 5%, respectively. S= Salt stress (0, 60, 120 mmolar), SA=salicylic acid (0, 0.6,
1.2 mmolar). The lines above the columns show the standard error of the mean of the data.
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Table 19. Comparison Least Square Means for effect Salinityx Salicylic acid Proline of Barley. S: Salinity; So: None
salinity; S1: Salinity 60 mM; S2: Salinity 120 mM; SA: Salicylic acid; SAO: Without salicylic acid; SA1: Salicylic acid
0.6 mM; SA2: Salicylic acid 1.2 mM; LS Means: Least Square Means; LS Means Number: Least Square Means

Number.
(ol yo J8lus> Kilo)  Least Square Means

S SO SO SO S1 S1 S1 S2 S2 S2
SA SA0 SAl SA2 SA0 SAl SA2 SA0 SAl SA2
LSMeans 0.057 0.058 0.052 0.110 0.160 0.120 0.110 0.120 0.120
LSMeans Number 1 2 3 4 5 6 7 8 9

i/j 1 2 3 4 5 6 7 8 9

1 1

2 0.91 1

3 0.73 0.65 1

4 0.0005 0.0007 0.0002 1

5 <0.0001  <0.0001  <0.0001 0.002 1

6 <0.0001  <0.0001  <0.0001 0.5 0.01 1

7 0.002 0.002 0.0007 0.65 0.0007 0.26 1

8 0.0003 0.0004  <0.0001 0.82 0.004 0.65 0.5

9 0.0003 0.0004  <0.0001 0.82 0.004 0.65 0.5 1
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Tabele 20. Effects of salicylic acid levels of Salinityx
Salicylic acid sliced by SA Proline of Barley. SA: Salicylic

acid; SA0: Without salicylic acid; SAL: Salicylic acid 0.6
mM; SA2: Salicylic acid 1.2 mM; MS: Mean Squares

SA MS F Pr>F
SA0 0.00007 0.11 0.89™
SAl 0.0039 6.02 0.006 ™
SA2 0.0002 0.31 0.74™
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ns, ** and * indicate non-significance and significance at 1
and 5% statistical levels, respectively.
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Table 21. Comparison Least Square Means for effect Salinityx Salicylic acid Soluble sugare content of Barley. S:
Salinity; So: None salinity; S1: Salinity 60 mM; S2: Salinity 120 mM; SA: Salicylic acid; SAO: Without salicylic acid;
SAL: Salicylic acid 0.6 mM; SA2: Salicylic acid 1.2 mM; LS Means: Least Square Means; LS Means Number: Least

Square Means Number.

(Ol o J8los> 1S5Lw)  Least Square Means

S S0 S0 S0 S1 S1 S1 S2 S2 S2
SA SA0 SAl SA2 SA0 SAl SA2 SA0 SAl SA2
LSMeans 1.15 1.75 1.97 1.57 1.75 1.94 2.11 2.37 2.92
LSMeans Number 1 2 3 5 6 7 8 9

i/j 1 2 3 4 5 6 7 8 9

1 1

2 <0.0001 1

3 <0.0001 0.06 1

4 0.0006 0.13 0.001 1

5 <0.0001 0.97 0.055 0.14 1

6 <0.0001 0.09 0.81 0.002 0.089 1

7 <0.0001 0.003 0.24 <0.0001 0.003 0.16 1

8 <0.0001  <0.0001 0.001 <0.0001  <0.0001  0.0008 0.03 1

9 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 1
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Fig. 9. Mean comparison of the salinity x salicylic acid interaction effects on the Soluble sugare content
of Hordeum vulgare Fortuna. MeansS.E. with at least one common letter in each chart using Dancan
test have no significant difference at the 5% probability level. ns, ** and * indicate insignificance and
significance at the statistical level of 1 and 5%, respectively. S= Salt stress (0, 60, 120 mmolar), SA=
salicylic acid (0, 0.6, 1.2 mmolar). The lines above the columns show the standard error of the mean of
the data.
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Fig. 10. Mean comparison of the salinity x salicylic acid interaction effects on the Polyphenoloxidase of
Hordeum vulgare Fortuna. Means+S.E. with at least one common letter in each chart using Dancan test
have no significant difference at the 5% probability level. ns, ** and * indicate insignificance and
significance at the statistical level of 1 and 5%, respectively. S= Salt stress (0, 60, 120 mmolar), SA=
salicylic acid (0, 0.6, 1.2 mmolar). The lines above the columns show the standard error of the mean of
the data.
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Tabele 25. Effects of salicylic acid levels of Salinityx
Salicylic acid sliced by SA Polyphenoloxidase Enzyme
of Barley. SA: Salicylic acid; SAO: Without salicylic acid;

SAL: Salicylic acid 0.6 mM; SA2: Salicylic acid 1.2 mM;
MS: Mean Squares.

SA MS F Pr>F

SA0 0.14 3 0.06 ™

SAl 1.13 24.51 <0.0001™

SA2 1.67 36.29 <0.0001™
Rl R R R A el R A

Ll

P
ns, ** and * indicate non-significance and significance at 1
and 5% statistical levels, respectively.

Sl (6)9d )less SLaS 5 Sl Slaglie cudls

zobw Jgox mlhe cusl oel Y oo 5o Sl
Sl x (6555 dilogd 31,0 s s il Sl s
(VO Jguz) Col azisls Sl

P20y 3 o Sebid b sl gk O30 VY Jgu
5 Sl vl x ()5 Jolisto Ol 51 51 Sl L !
339315 (1809 $SAD tSiluad b sl IS g Joloro WS (glguioo
Vg0 o +fF Sedowadlo sl b SAL «Sedwudlo ol
lagyo 5ailao MS ¥ g0 oo VY SerknnesIlis sl b $SA2

Tabele 22. Effects of salicylic acid levels of Salinityx
Salicylic acid sliced by SA Soluble sugare content of
Barley. SA: Salicylic acid; SAO: Without salicylic acid;
SA1L: Salicylic acid 0.6 mM; SA2: Salicylic acid 1.2 mM;
MS: Mean Squares.

SA MS F Pr>F

SA0 1.39 36.29 <0.0001 ™
SA1 0.75 19.65 <0.0001 ™
SA2 1.85 48.07 <0.0001 ™

eV Jlaisl e jo ls g JE
**Significance at 1% statistical levels.
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Table 23. Comparison Least Square Means mycorrhiza
main effects on Polyphenoloxidase Enzyme of Barley. M:
Mycorrhiza; Mo: Without mycorrhiza; M1: Using
mycorrhiza; LS Means: Least Square Means.

M LSMeans Pr>Itl
MO 1.21 0.005™
M1 1.38
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**Significance at 1% statistical levels.
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Table 24. Comparison Least Square Means for effect Salinityx Salicylic acid Polyphenoloxidase Enzyme of Barley. S:
Salinity; So: None salinity; S1: Salinity 60 mM; S2: Salinity 120 mM; SA: Salicylic acid; SAO: Without salicylic acid;
SAL: Salicylic acid 0.6 mM; SA2: Salicylic acid 1.2 mM; LS Means: Least Square Means; LS Means Number: Least

Square Means Number.

Least Square Means S x SA

S SO SO SO S1 S1 S1 S2 S2 S2
SA SA0 SAl SA2 SAO0 SAl SA2 SAQ SAl SA2
LSMeans 0.82 0.94 0.87 0.95 1.65 1.79 112 1.73 1.78
LSMeans Number 1 2 3 4 5 6 7 8 9

Li/j 1 2 3 4 5 6 7 8 9

1 1

2 0.35 1

3 0.69 0.59 1

4 0.32 0.95 0.55 1

5 <0.0001 <0.0001 <0.0001 <0.0001 1

6 <0.0001 <0.0001 <0.0001 <0.0001 0.25 1

7 0.02 0.15 0.05 0.16 0.0002 <0.0001 1

8 <0.0001 <0.0001 <0.0001 <0.0001 0.52 0.61 <0.0001 1
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