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The effect of different levels of salinity stress on
catalase of Kentucky bluegrass.
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Salinity is one of the most important limiting factors in plant growth. It
is also a predominant constraint that impairs grass growth and quality.
Plant hormones play important roles in the capability of plants to adapt to
environmental stresses. Hence, the impact of two plant growth regulators
(PGRs) i.e. salicylic acid (SA) and progesterone (P4) was studied on
biological characteristics of Poa pratensis in saline conditions in a
greenhouse experiment. The experimental treatments were composed
of salinity at four levels (0, 2, 4, and 6 dS m!) and six levels of PGRs
(control, 1 mg L' P4,10 mg L'! P4, 1 mM SA, 3 mM SA, and 1 mg L* P4 +
1 mM SA). The results showed that leaf firing percentage was increased
with the excess in salinity, but the use of SA and P4 eased the effects
of salinity stress and reduced leaf firing under salinity. 6 dS m™ and 3
mM SA salinity caused to the maximum electrolyte leakage. The highest
relative water content was observed in 4 dS m™ salinity and 1 mM SA
treatment. The highest glycine betaine was related to 6 dS m NaCl and
no hormone application. Salinity increased total protein and catalase,
and the simultaneous use of P4 and SA exhibited the highest total protein
and catalase content, whilst the control plants showed the lowest ones.
The application of salinity stress reduced chlorophyll content, but SA and
P4 increased it. The application of the two growth regulators improved
carotenoid content under salinity stress. Overall, the results showed that
the application of SA and P4 improved salinity tolerance and increased
pigments and antioxidant enzyme activities.

Keywords: lawn; ascorbate peroxidase; reactive oxygen; carotenoid.

RESUMEN

La salinidad es uno de los factores limitantes mas importantes en el
crecimiento de las plantas. También es una limitacion predominante que
afecta el crecimiento y la calidad del césped. Las hormonas vegetales
desempefian un papel importante en la capacidad de las plantas para
adaptarse al estrés ambiental. Por lo tanto, se estudié el impacto
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de dos reguladores del crecimiento de las plantas (PGR), es decir, el acido salicilico (SA) y la progesterona (P4),
sobre las caracteristicas biolégicas de Poa pratensis en condiciones salinas en un experimento de invernadero. Los
tratamientos experimentales estaban compuestos por salinidad en cuatro niveles (0, 2, 4 y 6 dS m™!) y seis niveles
de PGRs (control, 1 mg L' P4,10 mg L' P4, 1 mM SA, 3 mM SAy 1 mg L'! P4 + 1 mM SA). Los resultados mostraron
que el porcentaje de disparo de las hojas se increment6 con el exceso de salinidad, pero el uso de SA y P4 alivié los
efectos del estrés por salinidad y redujo el disparo de las hojas bajo salinidad. La salinidad de 6 dS m™ y 3 mM de SA
provoco la maxima fuga de electrolitos. El mayor contenido relativo de agua se observd en el tratamiento de 4 dS m-1
de salinidad y 1 mM de SA. La mayor glicina betaina se relaciond con 6 dS m* de NaCl y sin aplicacién de hormonas.
La salinidad aument6 la proteina total y la catalasa, y el uso simultaneo de P4 y SA mostré el mayor contenido
de proteina total y catalasa, mientras que las plantas control mostraron los mas bajos. La aplicacién de estrés por
salinidad redujo el contenido de clorofila, pero la SA y el P4 lo aumentaron. La aplicacion de los dos reguladores de
crecimiento mejord el contenido de carotenoides bajo estrés por salinidad. En general, los resultados mostraron que
la aplicacion de SA y P4 mejoro la tolerancia a la salinidad y aumento los pigmentos y las actividades de las enzimas

antioxidantes.

Palabras clave: césped; ascorbato peroxidasa; oxigeno reactivo; carotenoides

INTRODUCTION

Grass, an ornamental plant for open spaces
with a long history of application, still has
its special importance in the design of green
spaces. Grasses have different species, some
of them very important in pasture or other
applications (Souri and Neumann, 2018).
The ornamental grasses have originated
from the palaces of Persian kings in the first
millennium B.C. (Koch et al, 2011). With
the development of urbanization, grasses
emerged as an integrated part of people’s
living environment and gained importance
from the perspective of environmental
improvement, their decorative, recreational,
sporting role, and their role in satisfying
mental and emotional needs (Adavi et al,
2006). Salinity is one of the most important
environmental stress that can significantly
reduce plant growth and agricultural
production (Ahmadi and Souri, 2018; Ahmadi
and Souri, 2020). It is also a major constraint
ofthe grassindustry as itimpairs grass quality
(Moghadamyar et al., 2019). As salinity grows
in many parts of the world, so does the role
of grasses in landescaping and environemntal
planings, which will face problems (Souri and
Hatamian, 2019). Some thechniques such as
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application of PGRs can lighten the injuries
of this stress by inducing stress resistance.
Plant growth regulators, e.g. salicylic acid
(SA), can be used as a short-term solution
for reducing the negative impacts of various
stresses (Souri and Tohidloo, 2019). SA is an
endogenous PGR from the group of naturally
occurring phenol compounds and involves
the adjustment of plant activities (Waseem et
al., 2006).

Multiple studies have found that SA has a
positive impact on a wide range of traits
including seed germination, growth,
yield, yield components, physiology, and
biochemistry of plants, especially in saline
conditions (Ashraf et al, 2010; Souri and
Tohidloo, 2019). Mammalian sex hormones
(MSH), such as progesterone, are a group
of steroids that play an important duty in
regulatory plant growth processes as well
as the metabolism of minerals and proteins
in mammals (Erdal and Dumlupinar, 2011).
Steroid sex hormones, e.g. progesterone,
improve growth, cell division, and pollination
of plants; additionally, they help to cope
with salinity (Rojek et al, 2015; Genisel
et al., 2013; Metwally et al.,, 2015). Xue et
al. (2017) reported that the application of
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progesterone under stressful conditions
alleviated the impacts of oxidative stress,
increased catalase, and reduced leaf proteins
of wheat as compared to the plants subject to
the stress but not treated with the hormone.
Arghavani et al. (2017) also reported that
salinity stress reduced the chlorophyll
content and apparent quality of Poa grass.
However, Yang et al. (2014) revealed that the
irrigation of golf course grass or creeping
bentgrass (Agrostisstolonifera L.) with salt
water reduced turf quality, shoot growth rate,
catalase, leaf relative water content, and total
chlorophyll content versus the control. Zhang
(2016) found that salinity stress reduced the
quality traits of grass and catalase activity
whereas salinity-exposed bentgrass sprayed
with SA enhanced the traits that had been
reduced under stress conditions.

Given the special place of Poa grass in green
spaces and the reportedly positive impact of
salicylic acid (SA) and progesterone (P4) on
injuries of salinity stress, the investigation
aimed to take a more precise look at the
salinity tolerance of this plant species, their
physiological and biochemical responses to
salinity conditions, and the application of SA
and P4.

MATERIALS AND METHODS

The study was conducted in a glasshouse
(average day/night temperature of 25°C,
photoperiod of 16 hours, photosynthetically
active radiation of 1470 + 11 umol m? s, and
RH of 50%) in Chaharbagh in Karaj, Iran in
2017-2018 as a factorial experiment based on
a RCBD with 4 replications. The experimental
treatments included 4 levels of salinity (0, 2,
4, and 6 dS m™) and 6 treatments obtained
from two PGRs (control, 1 mg L'* P4,10 mg L!
P4, 1 mM SA, 3 mM SA, and 1 mg L' P4 + 1
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mM SA). The seeds of Kentucky bluegrass,
which were already procured from IranBazr
Company, were sown in plastic pots with a
mouth diameter of 25 cm and a height of 35
cm. The substrate was composed of 49%
sand, 12% clay, and 39% silt. The EC of
the water in the control plants was 1200
tw mho cm™. Two months after seeding and
using freshwater, salinity was used in a 40-
day period. The SA and P4 treatments were
applied in 3 stages (2 weeks earlier salinity
begins, 2 weeks later stress begins, and 4
weeks later salinity begins).

Leaf firing percentage was visually measured
from 0 to 100. Plant height was measured
with a ruler which was placed in three spots
of the pots before turfgrass mowing (weeks
2 and 5 after salinity stress initiation) and
the mean height of the canopy was recorded.
Chlorophyll content and carotenoids were
measured by Arnof’s (1946) method.
Absorbance was read with a microplate
reader (ELX808, Bio Teck, US) at 663, 645
and 470 nm.

100A,,, —3.27 mgchla—-104mg chlb
227

Carotenoid =

Total chlorophyll content=2.20x A ;, - 8.20 x A, x V100 W

V = the volume of infiltrated solution (the
supernatant after centrifuging)

A = absorbance at 663, 645 and 470 nm

W = sample fresh weightin g

Glycine betaine content in terms of the
complicated betaine-peridotite composition
was measured by Grieve and Grattan’s (1983)
method with some slight modifications.
Total protein content of the samples was
determined using Bradford’s (1976) method,
for which a spectphotometer was used. The
method described by Aebi (1984) was used to
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determine catalase, and Bates et al’s (1973)
method was applied to find out proline content.
To measure relative water content, leaf samples
at an approximate size of 1 cm were randomly
taken from each pot. Then, their fresh weight
(FW) was immediately determined. Next, the
samples were floated in Petri dishes with a lid
filled with distilled water at room conditions
and low light intensity for 3 hours. The samples
were then taken out of the distilled water; their
surface was gently dried with a tissue, and
their saturated weight (SW) was immediately
recorded. Afterward, they were oven-dried at
72°C for 24 hours to find out their dry weight
(DW). Finally, relative water content was
determined by the following equation:

FW-DW

Relative water content (%)= x100
SW -DW

Data were analyzed by the SAS Software
Package (v. 9.3 for Window; SAS Institute,
Cary, NC, United States, 2010). Means were
compared by the Tukey method (HSD) at the
P<0.05 level.

RESULTS AND DISCUSSION

Grass leaf firing. In the first week after
the treatment application, no leaf firing

was observed. Also, the analysis of variance
(ANOVA) for leaf firing indicated that the
simple effect of salinity, SA and P4 and their
interactive effects were significant on leaf
firing at all measurement times (except for
the effect of the hormone in the second week)
(Table 1).

The comparison of the means for the
interactions revealed that no firing was
observed in the treatments in the first week,
but it had an ascending trend over time and
with the increase in salinity stress. However,
the application of different hormones reduced
it. In the control treatments, salinity stress had
the lowerst leaf firing of 0%, and the highest
was in the treatments of 6 dS m™ and no
hormone treatment. In addition, when salinity
stress increased, the positive effects of the
hormones on firing percentage became more
apparent and reduced leaf firing in the grass
(Table 2).

Tajmirriahi et al. (2015) reported that leaf
firing percentage increased along with
salinity concentration so that the highest
was observed at salinity levels of 8 and 16
dS m’. Alshammary et al. (2004) found that
leaf firing percentage was lower in tall fescue
grass than in Kentucky bluegrass at a salinity
level 0f 9.4 dS m™.

Table 1. The results of ANOVA for the leaf firing of Poa pratensis in different weeks.

Sources of MS

variation Week1l Week2  Week3 Week 4 Week 5 Week 6 Week 7
Replication 3 0.00 0.003"  3.12%** 8.04** 22.06* 14.40m 111.24**
Salinity (A) 3 0.00 106.26** 1102.04** 1923.54** 4533.29** 7370.13** 10106.24**
Hormone (B) 5 0.00 0.16* 8.79** 34.17** 63.27** 111.20*  124.38**
AB 15 0.00 0.17** 3.46** 6.21** 14.71* 27.52* 41.17*
Error 69 0.00 0.090 0.60 1.89 7.47 15.58 22.61
CV (%) 0.00 28.58 17.18 17.13 19.65 19.20 17.49

*: significant at the P < 0.05 level; **: significant at the P < 0.01 level; ns: non-significant
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Table 2. The comparison of means for the interactive effect of salinity and hormone
on leaf firing of grass in different weeks.

Salinity stress Hormones Week1 Week2 Week3 Week4 Week5 Week6 Week?7
Control Control (no hormone) 0.00 0.00d 0.00h 0.00j 0.00j 0.00j 0.00h
1 mg L progesterone 0.00 0.00d 0.00h 0.00 0.00 0.00j 0.00h
10 mg L! progesterone 0.00 0.00d 0.00h 0.00j 0.00j 0.00j 0.00h
1 mM salicylic acid 0.00 0.00d  0.00h 0.00j 0.00j 0.00j 0.00h
3 mM salicylic acid 0.00 0.00d 0.00h 0.00j 0.00j 0.00j 0.00h
Progesterone + salicylic acid 0.00  0.00d 0.00h 0.00 0.00 0.00j 0.00h
Control (no hormone) 0.00 0.00d 0.00h 5.50fh 10.00gh 18.00f-h 28.75d-f
1 mg L progesterone 0.00 0.00d 0.00h 4.50g-j 8.75g-i 17.50f-h 27.00ed
.. 10 mg L progesterone 0.00 0.00d 0.00h 4.00g-j 8.25g-i 17.00f-h  27.00ef
2 dS m! salinity ST . ]
1 mM salicylic acid 0.00 0.00d 0.00h 3.50hi 8.00hi 16.00gh  27.50ef
3 mM salicylic acid 0.00 0.00d 0.00h 3.00hj 7.00hi 14.50hi 23.00fg
Progesterone + salicylic acid 0.00 0.00d 0.00h  2.00i 500i  10.00i  20.00g
Control (no hormone) 0.00 0.00d 5.50d 10.00d 20.00d 30.25cd  40.00c
1 mg L* progesterone 0.00  0.00d 4.50de 875d 17.00de 26.00de 35.00bcd
. 10 mg L' progesterone 0.00 0.00d 4.00de 8.25de  16.00e 26.00de 35.00cd
4 dS m* salinity ST
1 mM salicylic acid 0.00  0.00d 3.50ef 7.75d-f 14.75ef  24.00e 33.00de
3 mM salicylic acid 0.00 0.00d 3.00fg 7.00d-g 14.00ef 22.00ef 33.00de
Progesterone + salicylic acid 0.00 0.00d 2.00g 5.00fi 12.00fg 21.00d-f 30.00de
Control (no hormone) 000 450a 17.75a 25.00a 36.00a 47.00a  54.75a
1 mg L progesterone 0.00 4.00b 14.25b 22.00ab 34.00ab 44.50ab 50.00ab
. 10 mg L' progesterone 0.00 4.50a 14.00b 21.00b 33.00ab 43.00ab 51.00ab
6 dS m salinity R
1 mM salicylic acid 0.00 425ab 14.00b 19.50b  32.00b 43.00ab 49.50ab
3 mM salicylic acid 0.00 4.50a 13.75b 20.00b 33.00ab  40.00b  48.00b
Progesterone + salicylic acid 0.00  350c 12.25¢ 16.00c  25.00c  33.75¢c  40.00c

Means with similar letter(s) in each column did not differ significantly (LSD 5%).

Grass height. According to the results of
ANOVA, plant height at both measurement
steps was significantly affected by the simple
effect of salinity stress (P < 0.01) and the
interactiveimpactofsalinityandthehormones
SA and P4 (P < 0.05). Also, the simple effect of
SA and P4 in the second week was significant
(P < 0.01) on this trait (Table 3). The
comparison of the means for the interaction
of salinity and the hormones revealed that
in the second week, the application of 3 mM
SA to no-stress conditions was related to the

UNIVERSIDAD DE NARINO  e-ISSN 2256-2273

Rev. Cienc. Agr. Junuary - June 2021 Volume 38(1): 111 - 124

highest plant height and the plants exposed
to 6 dS m! salinity; those not treated with the
hormones exhibited the lowest plant height.
In the fifth week, the no-stress treatment
had the highest plant height regardless the
hormone level. In contrast, the lowest was
detected in the plants exposed to 6 dS m™
and no hormone. At the control salinity level,
the difference in height due to the hormone
treatments was not significant. Conversely, as
the salinity level increased, the positive effect
of the hormones was remarkable on plant
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height (Table 4).In the study of Arghavanietal.
(2017), the use of SA in saline circumstances
partially compensated for plant height. It was
reported that SA increased cell division inside
wheat seedling meristem and improved plant
growth (Agarwal et al., 2005).

Leaf relative water content. Based on the
outcomes of ANOVA, the simple impact of SA
and P4 and the interactive effect of salinity
stress and hormones were significant on
relative water content (P < 0.05; Table 3). It
was found from the comparison of the means
for the interaction that the plants exposed to
4 dS m* salinity and treated with 1 mM SA had
the highest relative water content although
they did not differ from the plants exposed
to some other treatments significantly. In
general, the hormones and salinity could not
change relative water content remarkably
though there were slight differences among
the treatments. The lowest relative water
content was related to the interaction of 6
dS m*salinity and 1 mM SA (Table 4). The loss
of water potential hinders cell division, organ
growth, net photosynthesis, and protein
synthesis and changes hormone balance
in key tissues of the plants. It has been well
established that plants exposed to drought
and salinity stress lose their relative water
content, leaf water potential, and cell osmotic

potential. The decline in relative water content
is greater in sensitive species than in resistant
species (Ma et al, 2007; Pettigrew, 2004).
Idrees et al. (2010) attributed the desirable
impact of SA on the increased growth of roots
due to better water uptake under salinity
stress, which supports our findings. Similarly,
our results are consistent with the study
of Soliman et al. (2018), in which relative
water content decreased with the increase
in salinity and exhibited a correlation of 0.89
with salinity resistance.

Glycine betaine. It was revealed by ANOVA
that glycine betaine was significantly
influenced by salinity stress, the hormones,
and their interaction (Table 3). The highest
glycine betaine content was obtained from the
treatment of 6 dS m! salinity and no hormone
applicationand thelowestfrom the interaction
of the control salinity and the application of
1 mM SA + 1 mg L! P4. At all salinity levels,
the simultaneous use of P4 and SA was related
to the lowest mean glycine betaine (Table 4).
These results imply the positive effect of these
hormones on glycine betaine content, which
rises in exposure to salinity. Yang et al. (2012)
found that glycine betaine and SA increased
in plant cells in stressful conditions. However,
these two compounds seem to have a partially
negative correlation.

Table 3. Analysis of variance for the impact of experimental treatments on the traits of Poa pratensis.

Sources of s
variation df  Plantheight Plant height Leaf Total Leafrelative ~ Glycine  Total Catalase Leaf Total
Week 2 Week5  carotenoid chlorophyll water content betaine protein carotenoid  chlorophyll
Replication 3 0.38ns 0.22ns 0.004ns 0.140ns 72.42ns 0.58*  0.32ns 8.65ns  0.004ns 0.140ns
Salinity (A) 3 14.22** 28.76%* 0.241** 2.736%* 35.89ns 3.77%  931%  3.08%  0.241** 2.736%*
Hormone (B) 5  0.46* 0.19ns 0.007ns 0.156* 107.86* 0.80**  1.07ns 1.69**  0.007ns  0.156*
AB 15 0.53* 0.29* 0.010* 0.123* 71.79* 0.21*  037ns 6.58ns  0.010* 0.123*
Error 69 023 0.16 0.005 0.066 38.61 0.11 0.48 3.64 0.005 0.066
CV (%) 8.24 6.73 17.03 15.08 7.05 1253 1790 3151  17.03 15.08
*: significant at the P < 0.05 level; **: significant at the P < 0.01 level; ns: non-significant
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Total protein. The ANOVA test (F-test)
revealed that the simple effect of the salinity
stress and hormones was significant on total
protein content at the P < 0.01 and P < 0.05
levels, respectively. However, their interaction
was insignificant on protein content (Table 5).
According to the comparison of the means for
salinity levels, the control had the highest and
the salinity level of 6 dS m™ had the lowest
total protein content (Figure 1). Accordingly,
salinity had an ascending impact on total
protein content. That is, the latter reduced
with the rise in the salinity level. Application
of P4 and SA together resulted in the highest
total protein content. The control plants, not
treated with the hormones, exhibited the
lowest level of this trait (Figure 2).

The maintenance of effective proteins and the
inhibition of the accumulation of ineffective

proteins in stressful conditions are vital for
cell survival. In mild stresses, total protein

3,5 1

2,5

Total protein (mg/g FW)
(98]

1,5 -

0,5 -

control 2 ds/m

content may decline. But, in severe stresses,
total protein content may increase due to
the synthesis of new proteins called stress
proteins (Demiral and Tiirkan, 2006). Salinity
stress induces quantitative and qualitative
changes in cell soluble proteins. Proteins
that are accumulated in plants under salinity
stress conditions may have a form of nitrogen
reserve, which will be used by the plant
subsequently or may be involved in osmotic
adjustment.

They may also be re-used to synthesize
osmotin-like proteins or structural proteins,
or they may change cell wall structure. These
proteins may be synthesized in response to
salinity stress or may structurally exist in
slight concentrations (Parvaiz and Satyawati,
2008). Manna et al. (2013) reported a
decrease in plant soluble proteins with the
increase in salinity. Padash et al. (2018) stated
that SA using increased total protein of basil.

4 ds/m

6 ds/m

Figure 1. The effect of different levels of salinity stress on total protein of Kentucky

bluegrass.
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Figure 2. The impact of different concentration of progesterone and SA on total

protein of Kentucky bluegrass.

Catalase activity. The results of the ANOVA
indicated that the simple effect of salinity
stress and hormones was significant
(P < 0.01) on catalase activity. But, the trait
was not influenced by their interaction
significantly (Table 3). Based on the
comparison of the means for the effect of
salinity stress, the control had the lowest
catalase activity and 6 dS m™ salinity had
the highest (Figure 3). Therefore, salinity
had an increasing effect on catalase activity,
so that the activity of this enzyme rised
with the increase in salinity level. Catalase
is a enzyme that plays a important role
in responding to abiotic stresses, such as
salinity (Shalini and Duey, 2003; Ahmadi and
Souri, 2019). Simova-Stoilova et al. (2010)
found enlarged activity of catalase in wheat
plants exposed to drought stress. In addition,
the comparison of the means for the effect of
SA and P4 indicated that their simultaneous
application resulted in the highest level of
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catalase activity. The control plants, not
treated with the hormones, also exhibited the
lowest level of this enzyme activity (Figure 4).
SA activates many protective enzymes, such
as catalase. Antioxidant enzymes are involved
in detoxifying reactive oxygen species (ROS).
The antioxidant enzymatic system of plants
is composed of several enzymes with low
molecular weight, but their concentrations
vary at the cell level in different plants
(Dixit et al, 2001). Drought prolongation
reduced catalase activity and amplified
lipid peroxidation in the shoots of bentgrass
(DaCosta and Huang, 2007). Fu and Huang
(2001) found that as drought was prolonged
in the soil surface, superoxide dismutase
activity increased in the leaves of Kentucky
bluegrass and tall fescue, but catalase activity
was constant. However, when the drought
stress prolonged further and the soil dried
completely, declines were observed in the
activity of both enzymes.
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Figure 3. The effect of different levels of salinity stress on catalase of Kentucky

bluegrass.
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Figure 4. The impact of different concentration of progesterone and salicylic acid

on catalase of Kentucky bluegrass.

Photosynthetic pigments. As the results of
ANOVA indicated, the simple impact of salinity
stress and the interaction of salinity stress
and hormones brought about significant
differences in chlorophyll a, chlorophyll b,
chlorophyll a + b, and carotenoid content
of the leaves. Total chlorophyll was also
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influenced significantly by the hormones
(Table 3). The control salinity stress treated
with SA + P4 showed the highest carotenoid
content and the plants exposed to 6 dS m™
salinity but not treated with the hormones
exhibited the lowest one. The interaction of
no stress and 3 mM SA resulted in the highest
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mean chlorophyll a and the interaction of
6 dS m* salinity and the control treatment
resulted in the lowest one. The plants with
treatment 2 dS m™ salinity and 10 mg L' P4
produced the highest amount of chlorphyll
b and the plants exposed to 4 dS m™ salinity
but not hormones produced the lowest
amount. The maximum and minimum total
chlorophyll were related to the interaction
of 2 dS m™ salinity and 10 mg L* P4 and
the interaction of 6 dS m™ salinity and no
hormone application, respectively (Table
4). Slattery et al. (2017) reported that an
increase in salinity and drought stress
decreased leaf chlorophyll a but increased
chlorphyll a/b; this increase would darken
leaf chlorophyll and increase the chlorophyll-
meter reading. The loss of chlorophyll under
salt stress has been ascribed to the increase
in the chlorophyllase activity.

Nonetheless, in addition to the effect of
chlorophyllase on chlorophyll decompsition,
some researchers have assumed roles
for peroxidase and phenol compounds
in this respect (Ashraf et al, 2010). In
these conditions, no decrease is observed
in photosynthesis, partially due to the
loss of chlorophyll concentration by
its decomposition. Consistent with our
findings, various studies have revealed
that abiotic stresses, such as drought and
salinity, decrease various chlorophylls
Idrees et al. (2010). SA application to leaf
parts of canola (Brassica napus) increased
chlorophyll content (Ghai et al, 2002). In
this study, salinity stress exposure reduced
chlorophyll a, b, and a + b in the plants, but
the application of SA and P4 created plants
with higher levels of chlorophyll g, b, and a +
b.The difference in the extent of this impact
may reflect the effect of different rates of
SA on grass, which is in agreement with
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the reports of Hayat et al. (2010).There are
reports as to the increase (Aftab et al., 2010)
and decrease (Taibi et al., 2016) in carotenoid
content under salinity stress. Also, it appears
that the application of plant hormones, e.g. SA
and P4, increases all plant pigments in both
stressful and normal conditions (Erdal et al.,
2012). Taibi et al. (2016) found that salinity
decreased carotenoid by 20%. Chaparzadeh
and Hosseinzad-Behboud (2015) found that
SA used in saline condition improved leaf
carotenoid. Declines were reported by El-
Tayeb (2006) in chlorophyll a, b, and a + b.

CONCLUSIONS

The results showed that salinity stress
applied in the first weeks did not influence
grass quality and leaf firing percentage
significantly, but as the stress was prolonged,
its impacts on the quality and leaf firing
emerged.Salinity stress of 6dSm™* diminished
lawn quality by 60% in the last week versus
the first week. Also, with the increase in
salinity stress, the grass quality decreased
severely so that the quality was the poorest at
salinity level of 6 dS m™. Salinity treatments
increased leaf catalase activity. Also, SA and
P4 improve salinity tolerance of Poa grass by
increasing photosynthetic pigments in these
conditions. It was revealed that SA and P4
had different impacts, but their simultaneous
application performed the best for most
recorded physiological traits, which can be
attributed to the simultaneous supply of
elements related to these two hormones and
the escalation of plant efficiency in the use of
these two hormones.
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