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Table 1: Analysis of variance effect different levels of nano-selenium, sodium selenite and sodium selenate on some morphological characteristics onion plant

Slaye eSSleo
Means of square
ASLMJ h&m} Q)j . _ . . _ _ _ _ . _
. Adyy SES (05 SpSES O Glme dBle 5 0s adey F 05 S o S olass kS 0y oS eyl solilazye ST e
SO
Pseudostem . . Pseudostem Root fresh Leaf fresh Number of Plant Plant
dry weight Root dry weight Leaf dry weight fresh weight weight weight leaves weight height df S.0.V
1.11m™ 0.00010" 0.0000061 " 0.0172™ 0.156" 2.15™ 0.087" 3.67" 9.06"™ 4 P guides 96
Nano-selenium
7.87 0.0000015 0.000014 0.0093 0.0170 2.44 0.075 5.37 16.55 10 G;z.iuﬂ ol
Error
6.94 6.20 10.52 18.40 2.32 17.08 5.42 17.31 9.46 - (7Y
1.84" 0.00024™ 0.000004" 0.0022" 0.016 ™ 458" 0.031™ 8.16™ 9.58"™ 3 PERWIRLET W)
Sodium selenite
0.0000014 0.0000057 0.0000024 0.00021 0.011 0.376 0.039 1.91 18.68 8 G;z.iuﬂ ol
Error
15.49 15.22 16.25 3.75 21.03 7.82 6.36 12.01 9.39 - CcvV
9.55" 0.000032™ 9.56™ 0.011™ 0.0092" 4.40™ 0.031" 8.21"™ 17.37™ 3 o Sl
Sodium selenate
9.94 0.0000099 8.95 0.0040 0.019 0.194 0.093 1.46 24.43 8 G.zg_ujl oleuis|
Error
7.96 3.44 9.84 4.67 26.25 55 6.36 10.25 11.01 - cVv

doyo ) 90 Jleio mhaw jo lo s gl pime il oS S
: non- significant and significant at the 5% and 1% level of probability, respectively

Ns, s

\la%



B S HY (B ¢ peride it zolaw g pbe U

b oS (So5eed e sla Sy p arie Sl g mas Cutls paailugl il zolaw Sl Sl aslie 1Y Jooo
Table 2: Mean comparison of effect different levels of hano-selenium, sodium selenite and sodium selenate on some
morphological characteristics onion plant

lacdale
(p5) adyy S35 () il dle 5 055 (25 aduy F 0js (5 S22 5 0i (il o5 iln)
Root dry weight(gr) freF;Shev\(/jeci)gs]thet?;r) \Il?vgicghftrg rr)] ng?ég{f;g Concentration (mgL™?)
poatlogil
Nano-selenium
0.0322 0.422 0.50° 102 Control
0.019° 0.492 0.52° 8.3¢ 2
0.018° 0.532 0.682 9.72 5
0.018° 0.50? 0.46° 7.7 10
0.012¢ 0.672 0.35° 9.8 30
Sodium selenite
0.011° 0.4232 0.59 7.27° Control
0.0322 0.428 0.50% 10.12 2
0.009° 0.37° 0.38? 7.06° 4
0.009° 0.35° 0.55? 6.92° 8
o Sl
Sodium selenate
0.031° 0.428 0.572 7.9° Control
0.0322 0.542 0.612 10.18 1
0.028° 0.38° 0.50? 7.45b¢ 2
0.023¢ 0.36° 0.462 6.6 3

A oo L 10 mhaw oyl cxe OIS ilie e Bgy> g lo Jme WS pae ajline By,
In each column means that a common letter are significantly different at the 5% level are Duncan's Multiple Range Test
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Table 3: Analysis of variance effect different levels of nano-selenium, sodium selenite and sodium selenate on some
morphological characteristics bulb onion

Slasyo 55k
Means of square

Eow Job Co Sk Tom S (338 T F Od9 @3l 4z ST e
Bulb length Bulb diameter Bulb dry weight Bulb fresh weight df S.0. V.
14.041" 12.566™ 0.00229™ 347.761" 4 PYVETI
Nano-selenium
2.71 17.83 0.00249 87.70 10 ialel ol
Error
17.98 14.67 21.69 42.73 - (OAV)
17.80™ 22.52™ 0.00043" 751.78™ 3 P WNLIVE] W

Sodium selenite

1.541 2.041 0.00052 38.51 8 ‘S.QLA)'T oleul
Error
13.42 14.17 10.69 21.78 - CV
16.11* 19.85™ 0.0099" 529.92™ 3 PURWIRCH Y
Sodium selenate
1.416 1.020 0.0111 4.842 8 ‘S.QLA)'T oleul
Error
13.47 10.588 43.32 10.85 - CVv

Aoy ) g0 Jleixl mdaw jo jlo goe g o e pf o e g 5 NS
Ns, s and s non- significant and significant at the 5% and 1% level of probability, respectively
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Table 4: Mean comparison of effect different levels of hano-selenium, sodium selenite and sodium selenate on on some
morphological characteristics bulb onion
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Bulb length(cm) Bulb diameter(cm) Bulb fresh weight(gr) Concentration (mgL ™)
poeibs 93U
Nano-Selenium
1.88° 2.05¢ 14.8° Control
3.278 2.94b 21.80% 2
3.722 3.50% 29.69° 5
2.882 2.83% 17.84% 10
3.50° 3.832 33.90° 30
o Sl
Sodium selenite
1.88° 2.05° 14.8¢ Control
3.66° 4.162 43.902 2
3.502 3.722 32.30%® 4
3.278 3.50? 31.41b 8
i Sl
Sodium selenate
1.88° 2.05¢ 14.8¢ Control
3.662 4.112 35.852 1
3.33 3.44° 26.20° 2
2.882 3.11° 12.68¢ 3
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In each column means that a common letter are significantly different at the 5% level are Duncan's Multiple Range Test
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Table 5: Analysis of variance effect different levels of nano-selenium, sodium selenite and sodium selenate on

Chlorophyll content and Selenium total bulb onion
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Means of square

e () Js,85 ©) 35,15 @) J:89,l5 ool oS e
Selenium Total chlorophyll Chlorophyli(b) Chlorophyli(a) df S.0. V.
- 0.0029m 0.0004" 0.0011™ 4 pgails o
Nano-selenium
- 0.0013 0.00015 0.00068 10 siale;l ol
Error
- 5.01 224 7.4 - (OAV
112586.02** 0.00013** 0.00017** 0.00076** 3 PERVRRLVET
Sodium selenite
0.0136 0.000015 0.0000078 0.000019 8 sialesl ol
Error
0.065 5.43 12.76 8.72 (GAY)
4411.86%* 0.0013** 0.00012%* 0.00062%* 3 PURWIRCH Y
Sodium selenate
0.044 0.0000085 0.0000046 0.0000093 8 b j oleuis|
Error
0.33 5.16 13.96 7.52 - CcvV

aoy0 ) Jleisl maw jo o g g o cire oS Sy sk g NS
Ns and ss: non- significant and significant at the 1% level of probability, respectively
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Table 6: Mean comparison of effect different levels of sodium selenite and sodium selenate on Chlorophyll content and
Selenium total bulb onion
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Total chlorophyll .
Selenium (ug/g DW) (mglg FW) Chlorophyli(b)(mg/g DW) Ch'ompgw)(a)(mg/ g Corzf:g”f_?;"’”

Sodium selenite

ND 0.087° 0.024° 0.057° Control
36.5°¢ 0.0922 0.033? 0.069? 2
99.8° 0.076°¢ 0.022°¢ 0.054¢ 4
399.22 0.045¢ 0.014¢ 0.030¢ 8

RERWIGHTI

Sodium selenate

ND 0.076° 0.0242 0.053° Control
18.68°¢ 0.0912 0.0222 0.0662 1
83.64° 0.070° 0.0202 0.050° 2
86.70? 0.040¢ 0.010° 0.031°¢ 3
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In each column means that a common letter are significantly different at the 5% level are Duncan's multiple range test.
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Table 7: Correlation coefficients among measured criteria
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1 oLS glis)|
Plant height
1 0.33064 oS 0
Plant weight
1 007300  -0.74677" S Sl
Number of leaves
1 015586  0.00816  -0.38048 S 2P0k
Leaf fresh weight
1 -0.05140 0.3836  0.22546  0.09543 e P 08
Root fresh weight
Silme Blo 5 (5
1 -0.06822 0.47248 0.36581 0.42795 -0.32457 Pseudostem
fresh weigh
1 0.49104 -0.05246 0.25811 0.88355”  0.09240  -0.76010" S S 03
Leaf dry weight
1 -0.39085 -0.06295 0.26608 0.50697 -0.38637 0.05640 0.15293 Ay Sis 935
Root dry weight
S lme Bl St 59
1 0.29473 0.21814 0.62581 0.27918 0.39784 0.13353 0.70055 -0.10017 Pseudostem
dry weight
1 0.45617 0.35978 -0.24779 0.17598 0.07295 0.24824 -0.06977  0.20417 0.07243 @) Jed9,l5
Chlorophyll(a)
1 0.91495™ 0.43469 0.18126 0.03810 0.16989 0.12912 0.18986 019721 022177  -0.05056 ®) Jeds,I5
Chlorophyll(b)
1 0.94638™ 0.97690™ 0.47517 0.26813 -0.17388 0.14954 0.19431 0.14810 0.04067  0.21969 0.03476 (US) Jedg b5
Total chlorophyll
1 -0.47721 -0.40951 -.070731" -0.55336" -0.38043 0.09625 -0.54082 -0.04986 -0.20673 0.01947  -0.4920 -0.12007 Sflk“'_l“‘
elenium
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% and s significant at the 5% and 1% level of probability, respectively (N=13 and df.=11)
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Effect of Different Sources and Levels of Selenium on Growth and Some Physiological
Characteristics of Onion (Allium cepa L.)

Amerian', M., Dashti?", F. and Delshad?, M.

Abstract

Selenium (Se) is an essential element for humans and animals. However, its effects are less known on plants. In this
study, the effect of different sources and levels of selenium was studied on growth and some physiological
characteristics of onion in hydroponic system, it is done in order to have a good and an acceptable quality character, and
does not have a problem for human and plant. The treatments included four levels of selenium nanoparticles (2, 5, 10
and 30 mgL) and three concentrations of sodium selenite (2, 4 and 8 mgL ™) and sodium selenate (1, 2, and 3 mgLY),
each treatment were separately performed in a completely randomized design with three replicates. Results showed that
in seedling stage different levels of nano-selenium, sodium selenite and sodium selenate were significantly effected on
leaf fresh weight, root fresh weight, root dry weight, pseudostem fresh weight and also bulb weight, bulb diameter and
length of bulbs. Sodium selenite and sodium selenate were significantly effected on leaf chlorophyll content and total
selenium bulb. The highest leaf chlorophyll content was observed at low levels of sodium selenite and sodium selenate
by increasing selenium concentration in nutrient solution, leaf chlorophyll content were decreased in comparison with
control. The content of total selenium bulb increased with increasing sodium selenite and sodium selenate concentration
in nutrient solution, However increase in plants treated with sodium selenate was more than plants treated with sodium
selenite.
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