Iranian Society for

Horticultural Science
ol SilEl pole et

OFT) OFF 5OV cloamio F ojlads YO ale oyl SLEL (56 5 psle e
g dllie

) ST g 9 B paonS g — 5 yolis i g (S g 9IU) Py i
(Spinacia oleracea L. cv. Virofly) gUaw!

The Impact of Selenium (Nano and Bulk) on the Absorption of Macro- and
Microelements and Growth Characteristics of Spinach (Spinacia oleracea
L. cv. Virofly)
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Fig. 1. The impact of nano-Selenium and Sodium Selenate treatments on leaf dry matter in spinach virofly variety.

Values are the average of three repetitions and the same letters indicate no significant difference with Tucky
test (P<0.05).
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Fig. 2. The impact of nano-Selenium and Sodium Selenate treatments on root dry matter in spinach virofly variety.

Values are the average of three repetitions and the same letters indicate no significant difference with Tucky
test (p< 0.05).
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Fig. 3. The impact of nano-Selenium and Sodium Selenate treatments on areal organ length in spinach virofly

variety. Values are the average of three repetitions and the same letters indicate no significant difference
with Tucky test (p< 0.05).
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Fig. 4. The impact of nano-Selenium and Sodium Selenate treatments on root length in spinach virofly variety.

Values are the average of three repetitions and the same letters indicate no significant difference with Tucky
test (P<0.05).
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Fig. 5. The impact of nano-Selenium and Sodium Selenate treatments on leaf number in spinach virofly variety.

Values are the average of three repetitions and the same letters indicate no significant difference with Tucky

test (P<0.05).
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Fig. 6. The impact of nano-Selenium and Sodium Selenate treatments on the content of leaf nitrate in spinach

virofly variety. Values are the average of three repetitions and the same letters indicate no significant
difference with Tucky test (P< 0.05).
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Fig. 7. The impact of nano-Selenium and Sodium Selenate treatments on Ca content in spinach virofly variety.

Values are the average of three repetitions and the same letters indicate no significant difference with Tucky
test (P<0.05).

o o

Slezes 0 TVIVY Giulidl ol oo Ve B paaidagil copl 0529 b 0gud Jlo ge S g pajie poads Jlos! slolas 50
Vo o)l blie j0 ad o jlesd ued 50 (plae 1PAY) T e cppittin g ob el 1) vali 4 Cad ay e
Slyzma )0 IYN falS g 5o pliaa Ve mode Sldo 005 o jie Slgime )3 Aol iz ga poilgl plioo
D Eed GsSae Jled )0 (pligqr +IPOF) paie cnl Gliee (7S 5 W0 e iete

ond

ol 53 (191 pate ol Slme copyidons 5 0 S g1 yinad 1o (AVIT ) Sial3dl o plim Vo b poniboogil Lilsal
W08 Sy ald W UVIFA G AWWITP bl coge cos S 4 s pllae V0 s e Olle sres 0l S Lo
JS8) 23,5 jid Glyione J3 IYIAY (2alS oo maoes DLk Sl el 0 Vo g poiabasil Slplgo Vo o)l (blie 5o
(A

w

TAN g Yo A 55 as idav o 3YL B o Slles 5 paidngil molaw (01381 L S g puais (50 S oy Las ol
lle 5l pl o Yo g (LVEY) dals Jlowd & sy @) yaie opl Sl o 268 g o yidion 4S5 ek ol las rals
(A JS) cls 3la (1 V/F9) ppo

oYs


http://journal-irshs.ir/article-1-705-en.html

[ Downloaded from journal-irshs.ir on 2025-11-18 ]

0.7

0.6

0.5

()
P (%)

0.4

0.3

0.2

0.1

(VEF)OPF D19 sloamio Folas KO als sl LEL 958 5 pale alme

@Nano selenium (ppm)

B Sodium Selenate (mg/L)

control 5
b jled

Treatments

s Sy Bg 5 S5 s s ol (Mg g o, bl o jid (glsime ksl 5 psetlsls Jlas 1A S5

ol (P<0.05) So RYSIA" S s S pac

Fig. 8. The impact of nano-Selenium and Sodium Selenate treatments on P content in spinach virofly variety.
Values are the average of three repetitions and the same letters indicate no significant difference with
Tucky test (P< 0.05).
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nano-Selenium and Sodium Selenate treatments on Na content in spinach virofly variety.

Values are the average of three repetitions and the same letters indicate no significant difference with Tucky

test (P< 0.05).
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Fig. 10. The impact of nano-Selenium and Sodium Selenate treatments on Fe content in spinach virofly variety.

Values are the average of three repetitions and the same letters indicate no significant difference with
Tucky test (P<0.05).
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Fig. 11. The impact of nano-Selenium and Sodium Selenate treatments on Zn content in spinach virofly variety.

Values are the average of three repetitions and the same letters indicate no significant difference with
Tucky test (P< 0.05).
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Fig. 12. The impact of nano-Selenium and Sodium Selenate treatments on Mn content in spinach virofly variety.

Values are the average of three repetitions and the same letters indicate no significant difference with
Tucky test (P<0.05).
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Fig. 13. The impact of nano-Selenium and Sodium Selenate treatments on Se content in spinach virofly variety.

Values are the average of three repetitions and the same letters indicate no significant difference with
Tucky test (P<0.05).
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Plants absorb Se element from the soil and enter it into the food chain as the best source of
selenium for humans and animals. In the current research, the effects of selenium (bulk and
nano forms) were investigated on the absorption of macro and micro elements and growth
characteristics of spinach under greenhouse conditions. The experiment was carried out in a
completely randomized design. The factors were foliar spraying of nano selenium (5, 10 and
20 ppm), sodium selenate (5, 10 and 20 ppm) and distilled water (control plants). Based on the
findings, an improvement was observed in root dry matter, shoot length, leaf number, and Ca
and Se contents with increasing the levels of treatments, in contrast, high levels of both
treatments declined the content of leaf nitrate, Na and Mn. Leaf dry matter and P and Mg
contents were boosted at the level of 10 ppm of both treatments, and lessened at higher levels.
The highest root length and Fe and Zn contents were observed at 5 ppm of nano-Se. This
indicates the additive effects of low Se concentrations on root tip meristem cell division as well
as plant water relations via transport of essential elements. However, the reduction of the
mentioned traits occurred at higher levels of both treatments (20 ppm). Eventually, among the
different levels of both Se treatments, the best one was 10 ppm Nano-Se. However, it can be
stated that selecting the best treatment depends on the type of plant species, the type of utilized
treatment, and the effective level on studied traits.

Keywords: Leaf number, Ferrous, Nano selenium, Phosphorus, Root length, Sodium, Sodium
selenite, Zinc
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