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Introduction

Grasses are narrow-leaved plants that are used as cover plants in landscape. These plants are one of the basic
and necessary components of the green cover of most gardens, parks and as the background color of landscape. In
Iran, due to the high costs of planting and management of grass, high water requirements, climatic incompatibility
and damage to water and soil salinity, it is recommended to remove from the green space in some cities, especially
in areas with low water and water and soil saline. If it is possible to benefit from the role and influence of these
plants by observing the technical points and choosing the best species for each area. Salinity stress is the second
limiting factor for the growth of plants in the world after drought, which affects the efficiency and performance of
plants. Increase in salinity causes a decrease in the water potential in the soil. In this condition, the plant spends
most of its energy to maintain the water potential, cell mass, and water absorption to have minimal growth. The
aim of this research is the effect of external application of glycine betaine on the accumulation of osmolality
compounds and the antioxidant system of sports grass under salt stress.

Materials and Methods

This research was done in factorial form in completely randomized design with 3 replications on Rashid variety
cucumber. The factors included 4 levels of temperature (25, 30, 35 and 40 degrees Celsius) and 3 levels of salicylic
acid (0, 0.5 and 1 mM). When the seedlings reached the two-leaf stage, they were sprayed with different
concentrations of salicylic acid two times with an interval of five days. One week after the application of salicylic
acid, temperature treatment was gradually applied. After applying each heat treatment, the corresponding pots
were transferred to the greenhouse with a temperature of 25 degrees Celsius. Then, fresh and dry weight of root
and shoot, leaf surface, chlorophyll index, electrolyte leakage, proline, polyphenol oxidase enzyme activity and
superoxide dismutase enzyme activity were measured.

Results and Discussion

The results showed that salinity stress decreased all the study morphological, physiological and biochemical
parameters including plant height, shoot fresh and dry weight, number of tiller, leaf area, chlorophyll content,
protein and total antioxidant capacity in the studied plants. It also increased peroxidase enzyme, H,O, and proline
in plants, but glycine betaine application significantly improved the morpho-physiological characteristics of plants
compared to the control under salt stress conditions. Thus, the highest height, shoot fresh and dry weight, leaf area,
number of tiller, chlorophyll content, and protein and antioxidant capacity were observed in plants sprayed with
glycine betaine. Also, the highest content of glycine betaine and activity of catalase and peroxidase enzymes and
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the lowest content of glycine betaine and H,O, were observed in in plants sprayed with glycine betaine and 10 mM
glycine betaine was more effective than 5 mM. The occurrence of salinity in plants disrupts the absorption of ions
and causes the reduction of nutrients and increases sodium ions. One of the effects of salinity in plants is the
reduction of photosynthetic activity, which results in the reduction of chlorophyll, carbon dioxide absorption,
photosynthetic capacity, plant height, shoot fresh and dry weight, number of tiller and leaf area. One of the most
strategies to deal with stress is accumulation of osmolyte and increasing the antioxidant activity, which makes
plants resistant to environmental stresses. Salinity, through the toxic effect of Na* and Cl- ions, affects the growth
and performance of the plant by reducing the soil water potential, disrupting water absorption and imbalance of
nutrients in the plant. The results obtained from comparing the average results of glycine betaine show that glycine
betaine increased plant height, shoot fresh and dry weight, number of tiller, leaf area, chlorophyll content, total
protein and antioxidant capacity, but on the other hand, it increased proline and H2O, decreased, which is due to
the accumulation of glycine betaine as a protector in plants under salt stress conditions. In stress conditions, glycine
betaine can protect photosynthetic activities including photosynthetic enzymes, proteins and lipids in thylakoid
membranes in the combination of photosystem 11, and also the task of protecting cell membranes against osmotic
stresses in the plant.

Conclusion
The results obtained from this research showed that salinity stress reduced all the morphological, physiological
and biochemical characteristics in the sport grass plants, but glycine betaine application played a positive role in
reducing salinity damage and maintaining plant quality. Glycine betaine is known as one of the effective molecules
in stress signaling, so it can protect the plant cells against stress by reducing the destruction of the membrane and
by increasing the salt tolerance mechanisms. Also, glycine betaine 10 mM is introduced as the best treatment to
reduce salinity damage in sport grass during present study.
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seedling cv. Rashid under temperature stress
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Table 3- The ANOVA for the effect of different concentrations of salicylic acid on the physiological traits of cucumber
seedling cv. Rashid under temperature stress

©lapo (0o
Mean squares
st ay = . s s
Ol gibe o4 Sy Judg 5 sl S
S.0vV de) Leaf area Chlorophyll index Electrolyte leakage
> 3 4804.96™ 28.94™ 370.09™
Temperature
“‘*‘“’,‘ L” 2 390.03™ 4.60™ 39.60™
Salicylic acid
el Sudlus xlod 6 307.99™ 1.37" 13.08™
Temperaturex Salicylic acid
e 24 45.50 0.31 3.03
Error
Rcabi e - 0.75 455 731
C.V (%)

o3 B gV Jlois! e )3 45 dxe g (gD ze pis s * g

® wE ‘ns

ms, **and *: non-significant, and significant at p<0.01 and p<0.05, respectively.
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Table 4- The effect of different concentrations of salicylic acid on the physiological characteristics of cucumber seedling cv.
Rashid under temperature stress

Lo
S| Sl Lo Temperature (°C) c,.&a‘lm
Salicylic acid (mM) 25 30 35 40 Mean
S pdaw
Leaf area (mm?plant?)
0 915.67 AB 917.67 A 872.67F 850.67 ¢ 889.178
0.5 909.6778 904.67 BC 889.67 PF 861.00¢ 891.258
1 908.00 AB 916.334 894.00 ¢P 881.33 FF 899.92A
Ole 911114  912.80A  885.44°  864.33C
Mean
Jibo S pasls
Chlorophyll index (spad value)
0 13.432 12.83b¢ 12.30¢c 8.67¢ 11.88
0.5 13.662 13.00%¢ 12.47°¢ 8.73¢ 11.97B
1 13.80% 13.602 12.90%¢ 11.50¢ 12.95A
Ole 13,634 13.14A 12,568 9.63¢
Mean
Sy S Gl
Electrolyte leakage (%)
0 20.06 % 20.43¢¢ 23.06°¢ 46.472 254
0.5 20.00 20.43¢¢ 22.73¢ 35.802 24,747
1 19.35¢ 19.53¢ 20.33¢¢ 27.73b 21.74B
Ole 19.8¢ 20.13¢ 22,048 33.33A
Mean
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In each column means with the same letter are not significantly different at 5% of probability level based on LSD test.
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Table 5- The ANOVA results for the effect of different concentrations of salicylic acid on the biochemical traits of
cucumber seedling cv. Rashid under temperature stress

Slaspe il
Mean squares
e . a0 . .
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S0V i Proline PPO SOD
Df
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Temperature
Sl Sebpgll 2 227" 0.132" 18.55™
Salicylic acid
el Selpugllxlod 6 0.10" 0.027" 762"
Temperaturex Salicylic acid
e 2 0.04 0.006 0.27
Error
Sl - 8.45 16.88 853
C.V (%)
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ms **and *: non-significant, and significant at »<0.01 and p<0.05, respectively.
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Table 6- The effect of different concentrations of salicylic acid on the biochemical traits of cucumber seedling cv. under
temperature stress

L
o] Sdowd b Temperature (°C) sl
Salicylic acid (mM) 25 30 35 40 Mean
o9
Proline (uM.g™* fw)
0 1.60" 2.26 ¢ 2.460¢ 2.03Tg 2.09 B
0.5 1,809 2.23¢f 2.36 ¢f 2.30 d-f 2178
1 2.63 b 2,70 3.472 2.73b 2.88 A
oSk 2.01¢ 2.408 2.77A 2.358
Mean
SlansT Jib
PPO (u.g* fw)
0 0.53 b 0.39 % 0.33 ¢ 0.27° 0.38¢
0.5 0.56 be 0.43 cde 0.53 b 0.45 cde 0.498
1 0.54 be 0.47 o 0.70@ 0.64 @ 0.59A
05 0.54A 043¢ 0.52 A8 0.458¢
Mean
U gomnd 2T g0
SOD (u.g™* fw)
0 3.65° 4237 5.33 0 7.39P 5.15¢
0.5 3417 5.43 de 7.74b 6.20 5.698
1 7.03 b 5.20 ¢ 6.34 ¢ 11,532 7.52A
oS 470°¢ 4.95¢ 6.478 8.37A
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In each column means with the same letter are not significantly different at 5% of probability level based on LSD test.
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