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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

Gopd G Mg polie o5 o) S e (eSSl o5 (redgl U o)Ll Jsbo oLl Sis o35

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

stress elements mg Lt (cm?) fruit (cm) (0)

FURCHIT I 0 457.10fF 8.63gh 72.78d

Sodium 4 689.88a 12.55a 82.56a

s selenate 6 585.96¢ 11.43bc 80.38b

Control FURWICH L VW 75 536.51d 10.87cd 74.32d

ontro Sodium 100 489.77e 9.19fg 79.03¢
silicate

YO powssl s PURWILHEI W 0 278.48j 7.51ij 55.06g

goises Sodium 4 636.84b 11.99ab 73.76d

75 mM selenate 6 488.13e 10.31de 67.21e

chloride Sodium 100 317.40i 8.08hi 64.59%
silicate

ol S ot iy 0 215.041 4.71n 45.91i

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

Vyo oo selenate 6 237.71k 6.39KI 50.91h

)75}Qm|\"/| o2 SIS Les 75 234.191 5.82Im 51.91h

sodium Sc_JQium 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.

Sogh S5 (ostlo) o)l Lo (5 o)l 55 03 (p55) &2y 5 09
Salinity stress Shoot diameter (cm) Shoot fresh weight (g) Root fresh weight (g)
sals 1.98af 218.05a 21.83a
Control
Yoo oo YOm0y, 15 1.55b 178.03b 18.28b
75 mM sodium
chloride
YO o oy S o 1.42b 143.61c 14.48c
)yﬁ"ul.‘r"
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).

(OSIs (glaiels aiz oyge3D) 06 70 Lol el 55 (615 sine gli5 kit aslive o o (gls oS (g o (sloeSilst
dla ) SLS (59
ooty walh jlod )3 Ay SS9 (2 e g 0 giae ddy ) SAS ()35 2 e Sl 5 Sl sla Lo S
poaile calites slaclale o el Cunsay Sl s yid 15 05 e £l )0 Ay S (339 ol Cntie 5 Sl
(Y Jgaz) 250 )5 caslins o pre Dgldi i 5
olS sl
)| (i 5 ol Cewoy w50 ol S elis ) (05265 051 ylo gime ol S el poetles g pormnhins slojlons il

(_g)‘ou;.um ;JﬁLD.: ‘99.‘..1.“) 9 rbj.‘.m...l.a.u alisee (_ngvJa.l.c Oy ..\A—l Cwdds f’?"“'L“‘" f.«J o f}fg_gl""’ 4 9 ¥ )La...’ B OLS
(Y Jg9z) 205 camlive

ZA



o (P 2 o g poils 0,015 1

A9y 5O 090 Oluns

Tl ;0 g ;0 ogeo Slaad o ion 9wl ;0 gy )0 oge Slawd (p yieS (pgundin g poile alise glacdale o
J392) 0205 amline (510 gime Sglis poetlas g pgrmmlins chlidre o Lalé (o ol Censoty poetlas 12 jo 05 Lo 7
Y
ogwo & ySlos

o ¥ Lo )0 ogee o Sas (nytin 5 wald Jlend )5 0gie ,Sles (S pgeiles g ol il glaclile o
J592) 00,5 saalie (g )logime Dglis pyriles § pormin alies glacdile (o el Cussay potl 1) 50 05 e
o

0, Slos 5 0gue oo s, St 59 g gla )] i OICLw g podws Slils iz lacdale 306 -Y Jgux
e

Table 3. Effect of different concentrations of sodium selenate and sodium silicate on plant height, root dry
weight, fruit number, and yield of cucumber.

Sasges yolis o5 shee LS lis ) aty) S5 0 I sgen 3Shac
Beneficial JERRN Plant height Root dry weight Fruit Yield (kg)
elements (cm) number
PURRCIETI 0 180.07d} 7.65d 28.00d 41.77d
Sodlum Se'enate 4 19724a 837b 4000a 5029a
6 195.70ab 8.97a 41.00a 51.16a
FURVIRCIL ST 75 189.63bc 8.49b 36.00b 46.89b
Sodium silicate 100 186.51c 7.97c 32.90c 44.33c

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.

Sogds GRS Mesge polic 3 p)5 L) S50 (39 oo Job ogue shad
Salinity Stress Beneficial (i Fruit weight (g) Fruit  length Fruit diameter
elements mg L (cm) (cm)
FURWRCATW 0 30.61hif 17.44d 1.48e
Sodium 4 41.00a 20.41a 2.06a
L selenate 6 39.60ab 18.26¢ 1.98b
als

Control FURVACHL IO 75 36.95¢cd 19.10b 1.91b
ontro Sodium 100 38.30bc 18.20bc 1.84c

silicate
A \INEWIRVELY RERVIRGH H W 0 28.82ij 15.33e 1.41f
Vae ko Sodium 4 35.59de 18.92b 1.76¢
75 mM Sodium selenate 6 32.88fg 18.68b 1.62d
chloride FURVIRCIL ST 75 34.24¢f 18.71b 1.69d
Sodium 100 31.51gh 17.55d 1.56e

silicate
YO ayos ol S o 2w Sl 0 22.03Im 12.72f 1.05i
e e Sodium 4 27.45jk 17.19d 1.35¢
75 mM Sodium selenate 6 26.12mn 16.86d 1.26h
Bicarbonate i OIS 75 24.76n 14.96e 1.19i
Sodium 100 23.41kl 14.10e 1.12j

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).
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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).

2 oSl lonST Joib (b il Cudled e 5 (650 (2 g mrdes SOl (et Sl b glacdale 31 -Y S
(OS5l glaals siz yge3]) 05,05 10 mhaw ;0 (6 lo sire gl s wline glacs > gl )ls a5 st

(SIx0 ).oal;.c

MMQ,LY}IJ&&Lngui;.z.‘;Gb)g}fﬁ)oGsa.ufol;.cQ\}ﬁdoladmwwwlpcuiwo@LgLMq;g;.i

popides polie 0,5 L g 2158l (6 90 il Loyl 1l 0 it paie e 45 Wl adedie el 00,5 s ol S o9

\Al



o (P 2 o g poils 0,015 1

S8 Lehecdly (pals maonslo S 9 WIS (25 (b 59 55 oS ey Oliee wCel 00 a8 s Ol e ol
b bl b ) paie (pl Gliee (RPN 9o pomasliw 5 poatls
S ey Ol

O kulis o as ol lis pols iegh jo ke sladie S pewls lade 6 uS o5l 5l snel caws 4y glaass
Sold sl a5 5,0k b Sl aalls 4 o poracliw 5 poile e lacdale Brae b sl (liee (25
3V USD) 09 pgaibes i 10 0,5 Lo # 5 ¥ (slajlasd o by o mosliy (yl5ae oy 9 Cublo 1) sty Gl (0 008
5 P 0255 L g el Covdts Lot mads 0I5 jles 50 Sy ey (e (S mades 0I5l ol (6558 s
el Ol pommdins 52 50 )5 (oo Voo g gl ) o 08 e B cdale o il Gl Gl e pgranlin
pro SIS Lo 4 Sl 9o 2 V) S el Ol poails 2] )0 0,5 (e 0518V USE) 08 caline (55 e
g Sl Cawdds wald Hlows 0 pumlt lime o yieS CusldE pis bl i jo ols Lol eowe IS a5 bl o s
Slacbile (08 i mrandilo S o S )L S el Oliee Slosine Gl o poclin 5 poide 0 )18
) Sr ey Oliee pommakew 2 50 a5 (e Ve 018 ais osaline ()b pre Dol poanlin 5 popil il
AV S8 ol ralpdl cllld pas Ll pd ) Lol aoes Lo yS jlond 4 Saed 203 YYIAA

B Control asls
&4 mg/L sodium selenite PURWAICHETWAICI VK SN p
B6 mg/L sodium selenite PURWACHETWIICI SR S WO 2 P
m75 mg/L Sodium silicat s s yid 0,5 (Lo YO
70 E1100 mg/L Sodium silicat CHLIISVSURVICIN JEVIPRK S TOR B
K 60 d & 28 ¢ ¢ c b
1—: — 50 PN e d R
; S T
—~ D o S T
\\/1\ 40 S S T
o O S S T
'); é S S T
(=] 30 o S T
\_3: ~ RRCRR RRCRR RRLELEN
\ E S S T
Vi, 5 20 (EANAN (EANAN (R
a“ 7-, S S T
9\ [%2} S S T
o) S 10 S S T
. (@] S S T
\g (a 0 Ry Ry T
- Control NaCl 75 mM NaHCO3 75 mM
S5 O Yse (o VO (5,90 Voo (o VO Ol S (o oo

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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