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Avrticle Info ABSTRACT

Article type: Background and Objectives: Salinity is one of the abiotic stress factors
Full Length Research Paper  that causes great damage to the production of agricultural products around
the world. Various strategies have been adopted to reduce the negative
effect of salinity on plants and to improve the growth and development of

Article history: plants under salinity stress conditions. In the present study, the effect of

Received: 02.26.2023

Revised: 03.19.2023 silicon foliar _appligation on decreasing_ the effects of salinity stress and its

Accepted: 04.17.2023 related physiological mechanisms in hot pepper plants has been
investigated.

Keywords: Materials and Methods: The research was conducted as a factorial

Chlorophyll, experiment based on completely randomized design with three replications

Malondialdehyde, in the greenhouse of llam University. The treatments tested in this research

Osmotic regulation,
Osmotic stress,
Sodium chloride

included three levels of salinity stress (control, 75 and 150 mM NaCl) and
four levels of silicon (control, 0.5, 1 and 2 mM). In the stage of four
expanded leaves, silicon treatment was applied as a foliar spray in the
mentioned concentrations until the surface of the leaves was completely
wet, and it was repeated two more times after one month. Salinity
treatment was done by preparing NaCl solution and i the plants with
fertilizer solution every three days. The treatments were continued until
fruiting and complete fruit harvesting.

Results: In the final results obtained from this research, it was found that
salinity caused a significant decrease in growth and performance
parameters (root and shoot dry weight, plant height, number of fruits per
plant and crop yield) as well as a decrease in relative water content and
chlorophyll and caused increase in the content of proline, malondialdehyde
and ion leakage in pepper plants. The results showed that the application of
silicon reduced the effects of salinity stress on pepper plants. The highest
total yield was obtained in 1 and 2 mM silicon application under non-saline
irrigation. At all salinity levels, the application of silicon increased the
growth and yield of pepper plants. These results were related to the
increase in relative water content and chlorophyll, and decreases in proline,
malondialdehyde accumulaion and electrolyte leakage.

Conclusion: In general, the results of this research indicated that the
application of silicon, especially in concentrations of 1 and 2 mM,
improved the growth and performance of hot pepper plants under stress and
non-stress conditions. The exogenous application of silicon alleviated the
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negative effects of salinity on the plant by increasing the amount of
chlorophyll and relative water content and decrease proline and
malondialdehyde. Although the application of silicon in non-saline
conditions had positive effects on plant growth and performance, it was
more effective in saline conditions. Therefore, silicon foliar spraying is
recommended to decrease the effects of salinity on the growth and
performance of hot pepper plants.
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salinity tolerance in hot pepper plants by silicon foliar application. Journal of Plant
Production Research, 30 (4), 103-120.
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Table 1. The analysis variance results of growth and yield traits of pepper plant under salinity stress and
silicon application.

ey e 00
Mean Square
el
Ses oy S 0 1 iyl et b
Z e 4 g 33 0 g0 S iati
s sl oS ¢l Nuﬁ;n ; er}(; o JS s Shee of Source of variations
Root dry Shoot dry Plant height per plant Total yield
weight weight
109.86™ 167.21" 2088.22™ 924.67" 2149.45™ 2 o
Salinity
38.56" 178.61" 696.23" 987.54™ 760.49" 3 fremee
Silicon
256" 17.70™ 23.95" 19.38™ 86.63" 6 fommsio X S5
Salinity x Silicon
sl slax
0.56 2.82 10.73 7.56 20.90 24 e
Experimental error
B2 O s o 2
13.88 5.16 4.63 4.30 5.40 - (ho33) Sl o 2

CV%

Sols e phe ns Aoy 0 dﬁ»ﬂ 5l e W dﬂ»ﬂ 03 Sls e .
** Significant at the 1% probability level, * Significant at the 5% probability level, ™ non-significance

OControl B0.5mMSi @®1mMSi HE2mM Si
120
100 b b
80

60

(rjf)df s Shas
Total yield (g)

40

20

OmM NaCl 75mM NacCl 150mM NacCl

Soss S
Salinity stress

.‘5)‘,&‘;&5;',:645‘}&5el1§)>g}$:,ﬁw5ﬁ(5i) f""“"\""‘"- e JI-Y S
Fig. 1. The effect of silicon (Si) on total yield in hot pepper plants under salt stress.
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Fig. 3. The effect of silicon (Si) on plant hieght in hot pepper plants under salt stress.
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Table 2. The analysis variance results of biochemical characteristics of pepper under salt and silicon treatments.
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