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Table 1- Analysis of variance effect different levels of drought stress, selenium and
interaction between drought stress and selenium on some morphological characteristics
onion plant

- 039 S e
&w~)| sloxs P s < is a8lw JS“’ 43Lw PRsSL] [ 39
. 4y S o
Ol it @l S ey il Sy » Sy Silxo 6= &lomo il
SOV &2l Leaf Pseudostem
0.V, dar PLant Number frosh Leaf Pseudostem frosh Pscudostem
height of leaf weight dry height weight dry weight
weight
M ‘}-;5 ek Aok ek ek Aok ok ek
Drought stress 2 552607 1492 28317 0.180 2.074 15.46 1.415
D)
o bl . . . " . . .
Sodium selenate 2 137.30 11.25 57.61 0.374 3.341 22.161 4.714
(Se)
G ldlox S
ks 4 5372 03148 326"  0.027°  0.1605" 1.293" 0.514"
DxSe
Error s 18 3.3040 0.3333 1.543  0.00809 0.0762 0.520 0.1653
CV% Olpadi o i 8.469 10.12 26.80 22.28 5.28 22453 50.97

s TV 5 0 Jloio g 3 Jfocsine lsgianné o ¥¥ 5 ¥ s

ns A%, * and ns indicate significant at the1% level, significant at the 5% level, and non-significant, respectively.

alo (Siglgd o o Shy (i p o Sl g (Sis (15 Al sl S Sl awslio =Y Jou

S S,

Table 2- Mean comparison of effect different levels of drought stress and sodium selenate on some
morphological characteristics onion plant

_ _ . Al Sls 39
TN S olasd Sy 09 Silme a8l Job
s Sy ailo gl ile
e Plant height Number Leaf fresh Pseudostem :
Treatments & of leaf weight height Pseudostem
(cm) (2) (cm) dry weight
(g
Drought stress Suins (yicd
Control 23.85% 6.55% 6.02% 5.74% 1.1722%
50% 21.42° 6.33" 5.24* 5.12° 0.8389°
75% 18.90° 4.22° 2.63° 4.80° 0.3822°
Gd 2 o5 sheo) oo dws b
Sodium selenate
Control 17.45¢ 4.66° 2.36° 4.57° 0.1911°¢
5 21.45° 5.55° 4.17° 5.30° 0.6033°
10 25.26° 6.88" 7.36" 5.78% 1.598%
Kz Gseyl) amd e (i dopd O Jleiml o (o 1y o sire OB bt By, g o e BB pue alie By gilend oSS p 40
(OSSls glacals

In each column means that common letters are significantly different at the 5% level are Duncan's multiple range
test.

w.u\..m_:l...l.w Jroue f’)ful'“’ Vo 90 o icud Jay SC3 9 Sez ‘Sel 9 ‘5§.m> S YO g 0 ald oS S Ds 5D2 D,
Dy, D, and Dj; respectively: 0, 50% and 75% drought stress and Se,, Se, and Se; respectively: 0, 5 and 10 mg L!
sodium selenate.
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Table 3- Analysis of variance effect different levels of drought stress, selenium and
interaction between drought stress and selenium on some morphological characteristics

onion bulb
&l glis | _ . SLS (339
T 4 Sy olaad : Egw 5bb Co ¥ 0i9
| Lo 8 e .
TSov. el . Numberof Bglsl;wljrih Bulb b d Bulb st
R df Plant leaves & diameter Bulb dry weigh
height weight
M ";:\:AS ek Aok ek ok Aok Aok
Drought stress 2 1068.73 4.70 1.50 0.87 9.005 598.80
D)
MM Qm ek ok ek ek ek Aok
Sodium selenate 2 330.28 21.92 3.13 0.96 3.73 178.90
(Se)
Oldluox S
o 4 27.93 2.87 0.026™ 0.012™ 041" 28.45™
DxSe
Error Uas 18 8.84 0.814 0.098 0.022 0.111 3.51
CVY% Olpadd o i 6.93 9.86 5.03 8.46 12.66 8.74

oy S g iy Jliol maw jo lo pixe g o S e oS iy s g % (1S
ns, * and =:: non- significant, significant at the 5% and 1% level of probability, respectively.
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Table 4- Comparison of the interaction between drought stress and sodium selenate on some
morphological characteristics of onion bulb

Lo Sy dils e"&"")| J}, Slass Tow ¥ 039 Com Sl 039
Treatments Plant height Number of leaf Bulb fresh weight Bulb dry weight
(cm) ® (2
D;Se, 43.83° 9.33% 21.60¢ 2.61°
D;Se, 51.63° 10.00% 31.49° 3.66°
Dses 62.66% 11.66 36.82° 4.66"
D,Se; 40.10° 7.00% 17.37% 2.07%%
D.Se, 44.16° 8.66" 19.60% 2.44%
D,Se; 50.10° 10.33%® 24.89° 3.29°
D;Se; 27.30° 6.66° 11.75" 1.37°
D;Se, 31.46% 8.33% 13.66% 1.60%
D;Se; 34.73¢ 10.33% 15.74' 1.96%f

Az Hge;]) s e L s yd B Jleil a0 1) jlo cre BB bt it g g o e NS pae wlie By gyt S 5 0

(OSSls laels
In each column means that common letters are significantly different at the 5% level are Duncan's multiple range
tests.

QJMA_)L.LM})«.J)J‘E;&AA\‘ 50‘,6.0:%«.:5)34_35635862 ‘Sel 5_"5\.0&/% 5‘/.&‘5MLZ:%)344'D3 5D2 D,

D, D, and Dj; respectively: 0, 50% and 75% drought stress and Se;, Se, and Se; respectively: 0, 5 and 10 mg L
sodium selenate.
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Table 5- Analysis of variance effect different levels of drought stress, selenium and
interaction between two factors on some physiological characteristics onion bulb

az0° J5 s J5 adgigi Joloo il Jolooli 03

Oyt 2abeo - i
gﬂg\? &3l Total Total Total soluble ~ Non-soluble P
I df phenolic flavonoid sugar sugar
s > ‘}-;.; * * ok ek *
Drought stress 2 0.0088 0.0389 0.0788 0.0260 0.00093
D)
M‘M UL..LN * H*k *ok *k *ok
Sodium selenate 2 0.4861 0.132 0.1668 0.0449 0.0021
(Se)
Oldlox Sis
PURWM 4 0.01166"™ 0.0280™ 0.01164" 0.00104" 0.000117"
DxSe
Error s 18 0.013 0.0135 0.011665 0.0020 0.000182
CVY% Olpudi oo 12.29 14.76 23.23 5.32 14.31

# 1S

oy S gy Jleol mha (o ls pe gl e e ol Sy e
ns, * and =:: non- significant, significant at the 5% and 1% level of probability, respectively.

S Eom Se3ednied o Ths (B 2 etk 5 (Sid 5 il sha 3l -F Jgu
Table 6- Effect of different levels of drought stress and selenium on some physiological
characteristics of onion bulb

) Js Jis NERANE Jslxo wid ol 43 i
1 ylous . . Non-soluble
Total phenolic Flavonoid Soluble sugar P
Treatments sugar
(mg/gDW) (mg/gDW) (mg/gDW) (mg/sDW) (mg/gDW)
(1) Sis
Drought
Control 0.71° 0.066° 0.383° 0.815° 0.043°
50% 0.81% 0.081° 0.444° 0.815° 0.029°
75% 0.83° 0.126 0.566° 0.908? 0.023°
(e 3 o5 o) oy bidaw
Sodium selenate
Control 0.674° 0.033° 0.338° 0.780° 0.019°
5 0.778° 0.066 0.447° 0.836° 0.026°
10 0.916° 0.174 0.608° 0.921° 0.049°

Sz ose3D) wmsse Gl woys O Jliol gl o 1) s e BB il B> g o sine DS pas alie By gl oS5 0 00
(OS5l glaals
In each column means that common letters are significantly different at the 5% level are Duncan's multiple range
test.
WY A_aL.Lw)uJ).: ‘a)f‘_g.m Ve 90 o icud Sy Se3 9 Sez ‘Sel 9 u_im> W/VQ 5‘/.&‘5..\.&1.’.’; wf&;D} 5D2 5D1
Dy, D, and Dj; respectively: 0, 50% and 75% drought stress and Se,, Se, and Se; respectively: 0, 5 and 10 mg L!
sodium selenate.
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Table 7- Analysis of variance effect different levels of drought stress, selenium and
interaction between two factors on some physiological characteristics onion leaf

Ol i 2bo b‘)o‘ K JORE UM P FCE o35 rilsld Sl culon
S.0.V. &3 RWC Chlorophyll Stomatal conductance
daf fluorescence
o 2 0.095™ 0.000048"™ 22.85™
Drought stress (D)
o Ol 2 0.150" 0.00047" 168.00™
Sodium selenate (Se)
ot Dl Ko 4 0.0090™ 0.000014™ 0.399™
DxSe
Error W 18 0.0096 0.000018 3.42
CVY% o yis  y 18.58 051 11.67

0,0 S g iy Jlis e [ o gixe g o pire e o iy ki g 3 (NS
ns, * and «#: non- significant, significant at the 5% and 1% level of probability, respectively.
Gy Calam g Lyl il jgld oS O (oo Slgioms 2 pgails 5 (SiiS (is Gl ol 55U -A Jgua
e S
Table 8- Effect of different levels of drought stress and selenium on RWC, and of onion leaf

(oo S Ol (i (slgima Jadg S il old $lej9) culun
Treatménts RWC Chlorophyll fluorescence Stomatal conductance
(%) (Fw/Fm) (mmol/m’s)
iz Drought (/)
Control 0.647° 0.838* 17.67%
50% 0.470 0.835° 15.16°
75% 0.467° 0.834° 14.72°
o bl
Sodium selenate mg.L™")
Control 0.409° 0.828° 11.43¢
5 0.509° 0.836 16.06
10 0.666" 0.843* 20.06"
Az 3oy ao e (ylis dopd O Jleisl v (o 1y o e M aliie il gy g o e NS pae i g 5)lewd S 5 ,p 40
(OSSls (glaals

In each column means that common letters are significantly different at the 5% level are Duncan's multiple range
test.
MMUL.L.-).MJ » ﬁ)fk;u.‘) Ve 90 o icad Jay Se3 5862 .Sel 9 ‘5{..0 W/VA 3‘/.5)"..\,&.5 w)dduD3 5D2 ‘Dl
D, D, and Dj; respectively: 0, 50% and 75% drought stress and Se;, Se, and Se; respectively: 0, 5 and 10 mg L!
sodium selenate.
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Figure 1- Comparison of the mean interactions between drought stress and sodium
selenate on dry weight of onion leaf



va

WA 5l (@) o5lads oo lozr Al ol)5 OolS (639952 523551 cole 4y 23 I

Pseudostem fresh weight (gr)

7 xSel

6 a =8
InSe3

5

b

4

3 d

=

1 =

D1 D2
Different levels of drought stress (%)

e lee a8l 5 3g g el 5 (Sis il G blie S5 S0ke i lie Y S
Figure 2- Comparison of the mean interactions between drought stress and sodium

selenate on pseudo-stem fresh weight onion
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Figure 3- Effect of different levels of selenium on the length and diameter of bulb onion
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Figure 4- Effect
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D;, D, and Dj; respecti
L! sodium selenate.
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of different levels of drought on the length and diameter of bulb onion
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vely: 0, 50% and 75% drought stress and Se;, Se, and Se; respectively: 0, 5 and 10 mg
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Abstract

Selenium due to its physiological and anti-oxidative properties is considered to be
essential micronutrient for humans, animals and plants. The positive effects of selenium
on reduction of various environmental stresses in plants is, however, still unclear and
need to be explored. In this study, the effect of selenium on increasing drought tolerance
of yellow landrace onions in Isfahan was investigated by factorial experiment in a
completely randomized design under greenhouse conditions. Treatments were drought
stress at three levels (0, 50 and 75% of field capacity) and levels of selenium at three
levels (0, 5 and 10 mg.L" sodium selenate). Foliar application of selenium was
performed in two plant growth stages. The first foliar application at the onset of stress
(onion production stage) and the second application was carried out two weeks after the
onset of stress (onion development stage). Increasing selenium concentrations, under all
levels of drought, traits like plant height (62.66 cm), leaf number (11.66), fresh weight
(36.82 g) and dry weight of bulb (4.66 g) were increased. In contrast to drought stress,
selenium concentrations increased onion physiological properties (total phenol,
flavonoid, total soluble sugar, relative leaf water content and stomatal conductance).
Increased onion growth under drought stress is attributed to the antioxidant property of
selenium. Because, selenium acts as an oxidant at high concentrations it decreased
growth. Selenium at 10 mg.L" did not have any detrimental effect on onions. It
increased the growth of bulb and seedling onion. These results suggest that selenium
application may improve antioxidantal defense system of onions under drought stress
conditions. Thus, its use may be recommended under arid and semiarid regions.
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