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ABSTRACT

Onion is one of the vegetables greatly consumed in the food chain of people and researchers are always trying to
improve itsnutritional quality. This study was conducted to investigate the effect of different levels of sulfur (32, 64
and 128 mg L™ sulfate) and selenium (0, 1 and 2 mg L™ selenate) on the growth and antioxidant properties of red
onion cv. Azarshahr. The study was performed under hydroponic conditions. Results showed that the concentrations
of sulfate and selenate and the interaction of them had a significant effect on the most of growth characteristics of
onion plants. The highest fresh weight and diameter of bulb (35.70 g and 38.24 mm) was observed in 128 mg L
sulfur in combination with 2 mg L™ selenate. There was a positive correlation between selenate and sulfate with the
bulb fresh weight and diameter of onion. The highest percentage of bulb dry matter content (16%) was obtained in 64
mg L sulfate combined with 1 mg L™ selenate. At all concentrations of sulfate, the plant height was reduced by
increasing of selenate. In addition, selenium accumulation was increased in the onion by increasing selenate
concentrations in all levels of sulfate. By increasing selenium, antioxidant activity and phenol and flavonoid contents
of bulb tissue was increased.

Keywords: Antioxidant activity, Flavonoid, Hydroponics, Phenol, Selenate, Sulfate.
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Flgure 1. Onion seedlings (left) and solution application (right) in hydroponic system
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Table 1. Analysis of variance of effect of selenate and sulfate on morphological traits of onion (‘Azarshahr’)

Mean of Squares

SOV df Biomass Bulb dry Bulb Bulb Bulb Leaf Number Plant
matter(%) (FW) diameter length (FW) of leaf height
Sulfate 2 7417 1.917 138.92" 14.86" 6.47" 35.89" 1.737 29.17
Selenate 2 46.00” 1.52™ 47.07" 49.55™ 27577 76.61" 2917 112.89™
Sulfatex Selenat 4 211.20™ 3.52" 12.13" 0.84™ 9.06" 117.14™ 0.39" 3.46"
Error 18 3.27 0.52 0.76 1.62 8.57 3.39 0.096 0.97
CV (%) - 3.25 5.85 3.31 3.71 8.56 7.13 2.89 1.9

Do gre juf 90,00 5 ) Jlaiml maw (o o gae B! (o 4y ns e
*, ** ns: Significantly differenc at 5 and 1% probability levels (According to the Duncan’s multiple range test); and non-significance.
FW: fresh weight

5,555 g pomibiole;ble o Coi  STye5 slaislicsy ) Slao slopnSiledslieY Joox
Table 2. Effect of selenium and sulfate levels on comparison of the mean morphological traits of Onion (‘Azarshahr)

Plant height Number Leaf(FW) Bulblength Bulb diameter  Bulb dry matter  Bulb(FW)  Freshbiomass

reaments  (em) _ ofLeaf _ (g) (mm) (mm) (%) © (@)

Sa2 51.84b 10.56b 24.28b 34.41a 33.10b 11.890 24.73b 53.18b
“Sea 53.83a 11.22a 28.09a 33.27a 34.01b 12.50ab 23.43c 54.95b
“Siz 50.24c 10.39¢ 25.15b 34.93a 35.64a 12.79a 30.79a 58.79a
“Sey 55.93c 11.23a 29.13a 34.24ab 31.84c 12.17a 24.17c 56.23a
“Se, 50.87b 10.83b 23.55b 32.43b 34.39b 12.87a 26.06b 53.14b
"Ses 49.11c 10.11c 24.84b 35.93a 36.53a 12.14a 28.72a 57.55a
SspSe; 55.25b 11.43a 28.67b 35.15ab 30.43e 11.03c 22.58ef 54.46¢d
S3:Se; 50.70de 10.22hc 19.42d 33.87ab 33.13cd 11.83bc 25.04d 49.01e
S3Se; 49.59%¢ 10.02cd 24.75¢c 34.20ab 35.75b 12.80ab 26.56¢ 56.05cd
SeaSer 59.14a 11.48a 35.51a 33.42ab 32.04ed 11.88bc 22.08f 60.79b
SesSe; 52.02cd 11.52a 29.1b 29.81b 34.41bc 13.78a 24.32d 57.23c
SeaSes 50.34ed 10.66b 19.68d 36.58a 35.59b 11.82bc 23.90ed 46.85e
S1285€1 53.41c 10.79b 23.21c 34.17ab 33.05cd 13.59a 27.85bc 53.44d
S1285€; 49.91e 10.74b 22.15¢d 33.61ab 35.64b 12.99ab 28.82b 53.19d
S1285€3 47.41f 9.64d 30.10b 37.01a 38.24a 11.80bc 35.70a 69.75a

pF ke ) cdale = Sep il + il = Sey s 2 5 o5 oo VYA = Spg «Slilgs 1) ) o 5 e FF = Seq d(00ls) Slilges 1) 1 o5 ke VY =S

ol 2030 O Jlozz grhans j0 Jls gixe Dglas 065 ,Kilo Jlad 12 50 5 (gt ;2 0 lued lad > bl i) 065 Lo ¥ cdale = Seg wlile i o
Means within a column followed by the same letter are not significantly different at p<0.05 according to the Duncan’s test.
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Table 3. Variance Analysis effect of selenate and sulfate on sulfur, selenium, free radical scavengers percent, phenol
and flavonoid in bulb

Mean of Squares

Sov of Sulfur Selenium DPPH (%) Phenol Flavonoid
Selenate 2 0.371" 1683.06™ 21.097 7.48" 0.054™
Sulfate 2 1.6717 287.90" 17.48™ 3.49™ 0.01"
SelenatexSulfate 4 0.053™ 86.50** 415" 1417 0.007"
Error 18 0.082 0.85 0.52 0.23 0.002
CV (%) _ 5.60 6.22 1.14 6.46 9.62

DS sire ;g a0, 0 5 ) Jlaiml a0 lo goe M oS5 4y mns
*, ** ns: Significantly differenc at 5 and 1% probability levels (According to the Duncan’s multiple range test); and non-significance.
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Table 4. Mean comparison effect of selenate and sulfate
on selenium and sulfur accumulation in onion bulbs

Treatments Sulfur (mg/g) Selenium (mg/kg)
S c4.73 a21.01
"Ses b5.08 b13.76
“Sis a5.58 9.87
“Sey b4.91 0.0
“Se, ab5.18 b17.76
“Ses a5.30 a26.89

Ss25€e; d4.49 0.0
S3,Se; cd4.88 b28.94
Ss2Ses3 cd4.81 a34.10
SesSe cd4.99 f0.0
564892 ¢d5.03 d13.72
SeaSes bc5.24 b27.58
S128S€1 bc5.25 f0.0
5128592 ab5.65 €10.63
S128S€3 a5.86 c18.98
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S3,= 32mg/L sulfate (standard), Se,=64mg/L sulfate, S123=128 mg/L
sulfate, Se;= 0 mg/L selenate, Se,= 1 mg/L selenate, Sez= 2 mg/L
selenate. The numbers with the same letters in each column are not
statistically different at 5 % probability levels.
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Table 5. Mean comparison of effect of selenate and sulfate on free radical scavengers percent, phenol and flavonoid in bulb

Treatments DPPH(%) Phenol Flavonoid

Sa2 a64.70 a8.17 0.490a
"Sea b63.06 b7.26 0.491a
"Sis c61.93 6.98b 0.432b
"Se; b61.48 b6.42 0.383b
"Se, a63.90 a7.96 0.521a
"Ses a64.31 a8.03 0.499a
S3,Se; d61.49 €6.32 0.386d
Ss2Se; a66.60 a8.87 0.537ab
S3,Ses3 a66.02 a9.33 0.547ab
SeaSer cd62.04 ed6.5 0.385d
SesSer bc63.12 b7.98 0.610a
SeaSes b64.01 bcd7.30 0.480bc
8123361 d60.91 ed6.44 0.380d
S1285€2 €d61.98 cde7.05 0.446¢d
S1285€3 bc62.91 bc7.46 0.470bc
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S3p= 32mg/L sulfate (standard), Ses=64mg/L sulfate, S;,6=128 mg/L sulfate, Se;= 0 mg/L selenate, Se,= 1 mg/L selenate, Se;= 2 mg/L selenate. The
numbers with the same letters in each column are not statistically different at 5 % probability levels.

She? 3l Eom 3555 5 poriler oSl Sgigdle 5 Joid (o (Shnon 7 oo
Table 6. Corelation between phenol. flavonoid, antioxidant,selenium and sulfur of onion bulb

Selenium Sulfur Phenol Flavonoid Antioxidant
Selenium 1
Sulfur 0.04 1
Phenol 0.81** -0.02 1
Flavonoid 0.64** 0.01 0.73** 1
Antioxidant 0.87** -0.16 0.80* 0.62** 1
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*, ** ns: Significantly differenc at 5 and 1% probability levels (According to the Duncan’s multiple range test); and non-significance.
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