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Table 1- Physical and chemical characteristics of the soil at a depth of 0-30 cm at the test location
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N (%0) Texture Electrical conductivity(dS/m)
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Table 2- Variance analysis of the measured traits

©layo (il
Mean square

- AL as
Ol il &3l a0 (395 2 reoliy 8 S los |
mpure
SOV Df Nitrogen Sodium Potassium Yield P
sugar
A
L 2 0.006™ 0.24™ 0.02™ 0.05™ 0.31™
Replication
c.S)L:-.;l
o 1 0.61™ 11.37 0.07™ 519.07™ 0.005™
Irrigation
(Ea)las
2 0.001™ 0.006"™ 0.002" 0.01™ 0.001"™
Errora
) - " . " ”
. 1 31 7.09 3.69 15.06 0.37
Cultivar
f‘,5)-:29‘_;}:31 -~ . . » .
L . 5 10.7 9.7 2.32 51.7 19.5
Irrigation*Cultivar
(Eb)lks
4 0.002" 0.13"™ 0.016™ 0.008™ 0.009™
Errorb
Sl sl
o 2 3.2" 25" 0.79™ 53.77 9.54™
Salicylic acid
Sebcdlo st gLl
o L 2 41" 517 7.14™ 2.62" 9~
Salicylic acid*Irrigation
Skl ashied
o . 2 1.73™ 1.9 1.64™ 9.7 2.9
Salicylic acid*Cultivar
Sl .xt.ﬁ.;l-:s:-w_‘é)-:i:-s)Lﬂyl
Irrigation*Cultivar*Salicylic 2 1327 13" 1.25™ 16.06™ 2.74"
acid
(EC)Uas
16 0.004" 0.13"™ 0.022" 0.004™ 0.001™
Errorc
CcVv - 8.3 117 2.33 16.2 111

E

tlygn sl g jof gl 5000 a5 o gme S5 4 NS 5T

*and ** and Ns are significant at the level of 0.05 and 0.01 and non-significant, respectively.



ol g 5 w0l fY#
oul (g S0 3luil i (il g a1 325 -F Jgur aclol
Continued table 2- VVariance analysis of the measured traits
Olapo (uiileo
Mean square
a3 0 Slos
il o S o lgime Sy Sl ol
Ol i @alin - AL odan
ol Relative leaf ) Electrolyte
SOV Impure sugar Proline
Df ) content leakage
yield
A5
L 2 0.3" 0.03" 0.04" 0.009™
Replication
c.S)L:-.;l
o 1 511" 18426™ 286838.9" 6822.05™
Irrigation
(Ea)las
2 0.01™ 0.01™ 0.004" 0.05™
Error a
o5 - " " -
. 1 141 82.04 6962.3 20203.3
Cultivar
R - - - o
o . 5 44.4 1324 5911.09 8084.16
Irrigation*Cultivar
(Eb)las
4 0.15™ 0.053™ 0.026™ 0.021™
Error b
Skl asl
o 2 47.58" 785" 8609.5™ 1685.7"
Salicylic acid
Sl »‘».:-wl':*é)l:-.']
o L 2 3.1 23.7" 6151.5™ 7656.6™
Salicylic acid*Irrigation
Skl alizod,
. . 2 10.54™ 117.3" 684.8" 13223.4"
Salicylic acid*Cultivar
Sl asliiesd e s L]
o . o 2 15.61™ 106.7 3098.89" 3519.2™
Irrigation*Cultivar*Salicylic acid
(EC)Uas
16 0.035™ 0.028™ 0.041™ 0.038™
Error c
CcVv - 47 12.8 104 14.7

E S

SBbon Jloine s g N g o f00 gl 0 Jlo e o 5 NS 5T 5

*and ** and Ns are significant at the level of 0.05 and 0.01 and non-significant, respectively.
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Table 3- Comparison of average traits for each cultivar at each level of salicylic acid under drought stress conditions (50% full

irrigation)
! " (
w0 Sles glgime .
Sl s s X s . . odan e
s 0395 2 pely 0des ABEWE Al S e i o
Salicylic ™ . ) } ) Proline <9yl
. . Nitrogen  Sodium Potassium  Yield Impure Impure Relative
acid (mM) Cultivar . (mmol/kg  Electrolyte
(%) (%) (%) (kg/m2)  sugar (%) sugar yield leaf content )
leaf weight) (96) leakage
(kgim2) (%)
031 4.70a 4.41a 6.3a 15.6¢ 19.9c 3.10c 39.96a 172.76a 149.2a
0 034 3.26b 2.72b 5.86b 9.62e 19.01d 2.11e 28.46e 106.86f 122.1c
031 3.03c 3.43a 5.57d 16.5b 19.9c 3.26b 35.7¢c 161.6b 129.4b
25 034 2.36e 3.2ab 5.61c 12.32d 20.51b 2.52d 36.8b 134.7d 68d
031 2.5d 3.2ab 4.97f 16.59a 20.91a 3.47a 30.25d 122.6e 122.6¢
5 034 3.17b 4.14a 5.5e 16.51b 20.96a 3.46a 27.2f 147.21c 65.76e
LSD 0.11 1.3 0.93 0.13 0.25 0.04 0.27 3.25 2.93

Bl el sae BB SLls g 8 50 S i B9 syl sluc]

Numbers with common letters in each column do not have significant differences
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Table 4- Comparison of average traits for each cultivar at each level of salicylic acid under full irrigation conditions

@B o Slos
. Ly Slos % E R sl 155 o Cad g s
Ldls o) OI9F fom A < 95 9
. Nitrogen Sodium Potassium  Yield Impure Impure Proline Electrolyte
Salicylic acid Cultivar Relative leaf
(%) (%) (%) (kg/m2)  sugar (%) sugar (mmol/kg) leakage(%o)
(mM) . content (%)
yield(kg/m2)
031 329% 1.64b  3.97e 16.76¢ 22.76a 3.8le 58.2b 312.6a 206.4a
0 034 3.96d 3.8a 5.11c 20.74c 19.25d 3.99d 70.4a 253.7d 91.5¢
031 5.05a 1.48b  5.96b 18.3d 20.45¢ 3.74f 58.1b 283.2b 98.1b
25 034 418c  34a 7.34a 22.54b 18.1f 4.09¢ 57.55b 267.5¢c 57.5d
031 398d 1.25b  4.34d 18.4d 22.4b 4.14b 55.36¢ 178.1e 56.1d
5 034 47b  3.2a  5.98b 27.3a 18.27e 5.05a 57.5b 272.07c 52.53e
LSD 0.11 1.01 0.43 0.19 0.12 0.04 0.28 5.51 4221

Adl el o gme BT gl)ls gt jo 50 S e By, (gl slacl
Numbers with common letters in each column do not have significant differences
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Table 5- Comparison of the average traits in drought stress conditions (50% of full irrigation) with full irrigation for the average

cultivars
KB o Slos (glgi ..
T . ST . = Sl
Gkl Hleg 039y ot eowliy ofdes ALBLAS AL Sy o oy sl
9
Irrigation Nitrogen Sodium  Potassium Yield Impure Impure Relative Proline | |
treatment (%) (%) () (gm2) sugar (%)  sugar leaf content (mmolikg) TV
eakage
yield(kg/m2) (%) ge(%)
Qo s B0 Sis i
(J"ls g_S)L:‘.;l
Drought Stress 3.4la 3.51a 5.49a 14.6b 20.2a 3.11b 33b 140.5b 109.5a
(50% of full
irrigation)
J"‘ls 6)L:-J
o 2.93b 3.41a 5.45a 20.65a 20.1a 4.13a 59.5a 260a 93.68b
Full Irrigation
Lsd 0.7 0.32 0.28 0.93 0.12 0.11 12 20.1 5.3

bl god )b@m WS glyls gm0 30 S i By > (glylo slas!
Numbers with common letters in each column do not have significant differences
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Table 6- Comparison of average traits at each level of salicylic acid under drought stress conditions (50% of full irrigation) for
average cultivars

| .
R (O

. st il 5.5l " s
R o oy o Sdos S . Sy o 95
Salwad bl 039y ) ) ) AL » ) S g sl
Salicylic acid Nitrogen (%) Sodium  Potassium Yield Impure | Relative Proline Electrolvt
alicylic aci ( mpure sugar ectrolyte
Y (%) %)  (kg/m2) sugar (%) oo C 9% eat content  (mmol/kg) Y
(mM) yield(kg/m2) leakage(%o)
(%)
0 3.98a 3.56b 6.08a 12.61c 19.455¢ 2.6¢c 34.21b 139.81b 135.65a
25 3.19 3.31c 5.59b 14.41b 20.205a 2.8%b 36.25a 148.15a 98.7b
5 2.83c 3.67a 5.23c 16.55a 20.935a 3.46a 28.72c 134.90c 93.85¢c
LSD 0.11 0.09 0.07 0.18 0.45 0.10 11 25 1.12

bl ged o goe BT l)ls g yo 50 S in g, gl slacl
Numbers with common letters in each column do not have significant differences



ol g 5 w0l YA
sy il (613 o5 (65kel byl 50 Sebpmmdlos sl 31 gedans 32 50 Slio (aSiloo dumnyliio =V Jgur
Table 7- Comparison of average traits at each level of salicylic acid in full irrigation conditions for the average cultivars
LB o Sloe (glgixo ..
Sebracdlos a9 i peely oSles @BLWE AL Sy e odan s
~9
Salicylicacid  Nitrogen  Sodium Potassium Yield Impure Impure Relative Proline - |
ectrolyte
(mM) (%) (%) (%) (kg/m2)  sugar (%)  sugar leafcontent  (mmol/kg) - ()(/3 %)
yield(kg/m2) (%) ge
0 3.625¢ 2.72a 4.54c 18.75¢ 21.0a 3.9b 64.3a 283.15b 148.9a
25 4.615a 2.44h 6.65a 20.42b 19.27¢c 3.91b 57.82b 275.35¢c 77.8b
5 4.34b 2.22c 5.16b 22.85a 20.33b 4.59 56.43c 375.08a 54.3b
LSD 0.09 0.15 0.17 0.21 0.20 0.1 0.24 10.2 15.02

Adl el o gme BT gl)ls gt jo 50 S e By, (gl slacl

Numbers with common letters in each column do not have significant differences
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Figure 1- Relationships between harmful nitrogen, sodium and potassium and different amounts of salicylic acid in sugar beet
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Figure 2- Relationships between harmful nitrogen, sodium and potassium and different amounts of salicylic acid in sugar beet

cultivar of 034 under drought stress conditions (50% of full irrigation)
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Figure 3- Relationships between gross sugar yield (kg/m2) and salicylic acid values in two conditions of drought stress (50% full
irrigation) and full irrigation for cultivar of 031
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Figure 4- Relationships between gross sugar yield (kg/m2) and salicylic acid values in two conditions of drought stress (50% full
irrigation) and full irrigation for cultivar of 034
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Figure 5- Relationships between proline amino acid (mmol/kg leaf weight) and salicylic acid values in two conditions of drought
stress (50% full irrigation) and full irrigation for variety 034
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Figure 6- Relationships between electrolyte leakage (percentage) and salicylic acid values in two conditions of drought stress (50%

full irrigation) and full irrigation for cultivar of 031
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Figure 7- Relationships between electrolyte leakage (percentage) and salicylic acid values in two conditions of drought stress (50%

full irrigation) and full irrigation for cultivar of 034
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Abstract

Introduction: Environmental factors affect the accumulation of sugar. Light, sunny hours and soil
moisture largely determines how sugar is grown and stored at the root of sugar results of the
experiment on sugar beet showed that all treatments of anti-stress materials such as salicylic acid,
thioufol and glycine at different concentrations increased the quality traits such as root yield, sugar
level and white sugar yield. Reducing membrane damage due to the use of salicylic acid is associated
with the production of antioxidants, and thus salicylic acid increases the membrane stability against
oxidative stress. Salicylic acid is an internal regulator of plant growth that affects metabolic and
physiological responses to plant growth and development.

Plants obtained from seeds pretreated with salicylic acid can improve the rate of photosynthesis in
normal and stress conditions by increasing the relative water content, transpiration intensity, stomatal
conductance and leaf chlorophyll index. In a study, it has been observed that salicylic acid treatment
controls polysaccharide hydrolyzing enzymes and accelerates the formation of polysaccharides from
soluble sugars. With this assumption, salicylic acid increases the amount of insoluble sugars
compared to soluble sugars.

Materials and Methods: In order to adjust the negative effects of drought stress in sugar beet
cultivars under the influence of salicylic acid foliar spraying in drought stress conditions, a factorial
split plot was used in a randomized complete block design with three replications in Jouin was
conducted in 2019. The studied factors included irrigation at two levels of full irrigation and drought
stress (50% of full irrigation), salicylic acid spraying at three levels of 0, 2.5 and 5 mM on the Shokofa
(034) and Aria (031).

Results and Discussion: Stress reduced the yield, but the use of salicylic acid increased the yield .
Application of 5 mM produced the highest amount of root yield with 16.55. In the condition of full
irrigation, the yield increased by increasing the amount of salicylic acid. In the stress conditions, the
percentage of impure sugar increased, but in the condition of full irrigation, the percentage of impure
sugar decreased, but with the use of five to 2.5 mM salicylic acid, it increased.

In condition of drought stress and consumption, 2.5 mM of salicylic acid, 034, have the highest
percent sugar content with 20.5%. The amount of proline of 034 cultivar was the highest in drought
stress and consumption of 5 mM of salicylic acid. Consumption of salicylic acid increased root yield
and sugar content yields and reduced harmful nitrogen and sodium.

Drought stress caused a decrease in yield, and this decrease in yield was both qualitative and
guantitative. Drought stress decreased sugar yield and root yield in sugar beet by increasing
electrolyte leakage from cell membranes, decreasing relative leaf water content, and increasing
harmful nitrogen.

Conclusion: The amount of impure sugar (kg/m?) increased with the use of salicylic acid in both
drought stress and complete irrigation. Impure sugar, which is the result of multiplying the sugar beet
root yield by the percentage of impure sugar and has been affected by salicylic acid, shows that the
quantity and quality of both have increased with the use of this hormone-like substance .In this study,
salicylic acid was able to increase the absorption of water by increasing the proline and making the
osmotic pressure of sugar beet negative by increasing the relative water content of the leaves, and
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finally, by increasing the impute sugar yield, it increased the root yield and sugar per unit area. The

consumption of salicylic acid increased the root yield and sugar level and decreased harmful nitrogen,
sodium and potassium.

Keywords: Electrolyte leakage, Nitrogen content, Root yield, Sugar content



