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Effects of Selenium and Silicon on Some Vegetative and Biochemical
Attributes of Cucumber under Salinity and Alkalinity Stresses in
Hydroponic Culture
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Tablel. Effect of combined different concentrations of sodium silicate, sodium selenate and salinity stress on
mean leaf area, shoot length up to the first fruit and shoot dry weight of cucumber

Gip5 G wesg polie Sy Syl Sl oo Gl Bl Job oLy S o

Salinity ~ Beneficial (zJ ,» Mean leaf area Shoot length to the first Shoot dry weight

stress elements mg L (cm?) fruit (cm) (9)

2w Sl 0 457.10fF 8.63gh 72.78d

Sodium 4 689.88a 12.55a 82.56a

Control 2o SIS 75 536.51d 10.87cd 74.32d

ontro Sodium 100 489.77e 9.19fg 79.03c
silicate

VO mowssl S e Slide 0 278.48j 7.51ij 55.069

ook Sodium 4 636.84b 11.99ab 73.76d

75 mM selenate 6 488.13e 10.31de 67.21e

sodium oo DS 75 443.14g 9.68ef 57.55f

chloride Sodium 100 317.40i 8.08hi 64.59%
silicate

oy S o FURWCH 0 215.041 4.71n 45.91i

YO ayds Sodium 4 342.25h 6.95jk 50/91h

Yoo Los selenate 6 237.71k 6.39KI 50.91h

’75"m,\"/| i ASelw 75 234.19] 5.82Im 51.91h

sodium Sodium 100 215.041 5.27mn 50.91h

bicarbonate silicate

tMean values followed by the same letters in each column are not significantly different at the 5% level of
probability (Duncan’s multiple range test).
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Table 2. Effect of salinity stress on shoot diameter and shoot and root fresh weights of cucumber.

o S (o gilo) o)l o () o)Ll 35 (59 (5 &y 5 039
Salinity stress Shoot diameter (cm) Shoot fresh weight (g) Root fresh weight (g)
aals 1.98af 218.05a 21.83a
Control
Voo cheo YO mon 0I5 1.55b 178.03b 18.28b
75 mM sodium
chloride
VO oo Sl S o 1.42b 143.61c 14.48c
)YB*"L_;L:“’
75 mM sodium
bicarbonate

tMean values followed by the same letters in a column are not significantly different at the 5% level of
probability (Duncan’s multiple range test).
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Table 3. Effect of different concentrations of sodium selenate and sodium silicate on plant height, root dry
weight, fruit number, and yield of cucumber.

Aiedgus polic £S5 sk ol S elas )l Ay SS9 ogee Sl 0gun 3, Slos
Beneficial JEN Plant height Root dry weight Fruit Yield (kg)
elements (cm) number
PURWCATTI 0 180.07d} 7.65d 28.00d 41.77d
Sod|um Se'enate 4 197.24a 8.37b 40.00a 50.29a
6 195.70ab 8.97a 41.00a 51.16a
PURIRCIL T 75 189.63bc 8.49b 36.00b 46.89b
Sod|um S|||cate 100 186.51¢c 7.97c 32.90c 44.33¢c

tMean values followed by the same letters in a column are not significantly different at the 5% level of
probability (Duncan’s multiple range test).
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Table4. Interaction effect of different concentrations of sodium silicate, sodium selenate, and salinity stress on
the mean of weight, length, and diameter cucumber fruit.

S5 LS Qedgw polie 0 a8 L) o9 039 osee Jsbo oga yhad
Salinity Stress Beneficial Gl Fruit weight (g) Fruit  length Fruit diameter
elements mg L (cm) (cm)
FURWCH T 0 30.61hit 17.44d 1.48e
Sodium 4 41.00a 20.41a 2.06a
L selenate 6 39.60ab 18.26¢ 1.98b
sal
Control FURVACAL I 75 36.95cd 19.10b 1.91b
ontro Sodium 100 38.30bc 18.20bc 1.84¢
silicate
YO s & IS FURWCH T 0 28.82ij 15.33e 1.41f
75 mM Sodium selenate 6 32.88fg 18.68b 1.62d
chloride o2 Ol 75 34.24ef 18.71b 1.69d
Sodium 100 31.51gh 17.55d 1.56e
silicate
YO o by S o FURWCH 0 22.03Im 12.72f 1.05i
Voo s Sodium 4 27.45jk 17.19d 1.35g
75 mM Sodium selenate 6 26.12mn 16.86d 1.26h
Sodium 100 23.41K 14.10e 1.12]
silicate

tMean values followed by the same letters in a column are not significantly different at the 5% level of
probability (Duncan’s multiple range test).
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Fig. 1. Interaction effect of different concentrations of sodium silicate, sodium selenate and salinity stress on
glutathione peroxidase enzyme activity in cucumber leaf. Mean values followed by the same letters are
not significantly different at the 5% level of probability (Duncan’s multiple range test).

laels sz y503D) Wyl 70 Jleis! mhaw o (gls cire gl caiitad alie sladd > gl)ls 45 aiw 2 sla 1Kl

(OSSls

OControl aals

B4 mg/L sodium selenite BURWHICH T WC VIR SO

B6 mg/L sodium selenite PUTCVRICH EY WV SV S WO 2

075 mg/L Sodium silicat HUIVISURWICI SV S TR 7

160 £100 mg/L Sodium silicat AL IWISURWC N SV S R B
g o g ¢ b

= e
g 210 | f g fgfy h f -
—'{9 @ E o
g c 100 v e
3\ S Q9 P SRR
- % S 80 REARY s
L = [ Y
B R s :'-.'-.'-.'-.x
8 o 60 S AR o
= o £ L b ]
%_ 5 40 SO [usnnn o]
P [ Y
Z‘ ~ CEEN] [ :"'q."'q."'q."'q."\-
o 20 PR fona hoy
o PR Py R
O [ ) ) o

Control NaCl 75 mM NaHCO3 75 mM

S OIN o oo YO (550 Voo oo YO Sl S (2 pao

Fig. 2. Effect of combined different concentrations of sodium silicate, sodium selenate and salinity stress on
polyphenol oxidase enzyme activity in cucumber leaf. Mean values followed by the same letters in a column
are not significantly different at the 5% level (Duncan’s multiple range test).
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Fig. 3. Effect of combined different concentrations of sodium silicate, sodium selenate and salinity stress on
potassium content in cucumber leaf. Mean values followed by the same letters in a column are not
significantly different at the 5% level (Duncan’s multiple range test).
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Fig. 4. Effect of combined different concentrations of sodium silicate, sodium selenate and salinity stress on
sodium content in cucumber leaf. Mean values followed by the same letters in a column are not
significantly different at the 5% level (Duncan’s multiple range test).
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Research article

Effects of Selenium and Silicon on Some Vegetative and Biochemical
Attributes of Cucumber under Salinity and Alkalinity Stresses in
Hydroponic Culture

S.A.A. Mousavi, H.R. Roosta, M. Esmaeilizadeh”, S. Eshghit?

Salinity is one of the most important environmental stresses that affect the production of
horticultural crops. So, some beneficial minerals may neutralize the effects of salinity. In order
to investigate the effect of application of selenium and silicon nutrients under salinity and
alkalinity stress on growth and some morphological, biochemical and mineral attributes of
greenhouse cucumber "Nagin" under hydroponic condition, a factorial experiment based on a
completely randomized design was conducted with four replications. The treatments consisted
of three levels of stress (non-stress, salinity stress of 75 mM sodium chloride (NaCl), alkalinity
stress of 75 mM sodium bicarbonate (NaHCO3) and beneficial elements in five levels (0, 4 and
6 mg L™ of selenium and 75 and 100 mg L™ of silicon). According to the results of this study,
the lowest leaf area (215.04 cm?) was observed in alkalinity treatments with no addition of
selenium and silicon, whilst, it increased by application of beneficial elements (342.45 cm?)
compared to control. The highest yield was obtained in 4 and 6 mg L™ of selenium. Application
of 100 mg L silicon increased polyphenol oxidase activity by 13.91% and glutathione
peroxidase activity by 38.14% compared to only sodium carbonate treatment under alkaline
stress conditions.

Keywords: Morphological traits, Stress tolerance, Modifying elements, Sodium selenate and
sodium silicate.
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