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Abstract: [ Objectives ] This article reported the influences of selenium application on the total and different
forms of selenium concentration in wheat grains, which would clarify the potential of biofortification of Se in
wheat through fertilization. [ Methods ] Pot experiment was conducted and 110 wheat cultivars were collected
as materials. The nano-Se was applied. Three levels of Se 0 (CK), 100 (Se100) and 150 mg/kg soil (Se 150) were
designed and applied uniformly into soil before wheat planting. The 100-kernel weight was investigated. The
concentrations of Se, Ca, Mg, Cu, Fe, Mn, Zn and S were measured using ICP. Using LC-UV-AFS method, the
forms of Se were identified and quantified in the cultivars with total Se content in top ten, which were under
treatment of Se150. Fifty-nine cultivars were randomly selected for paste viscosity evaluation using Rapid
ViscoAnalyser. Data were analyzed using softwares Matlab2014 and SPSS16. [ Results ] The mean 100-kernel
weight for CK, Se100 and Sel150 was 3.78, 4.11, and 3.70 g, respectively, and the total Se concentration was
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averaged 2.00, 12.46 and 17.35 mg/kg, respectively. Se was mainly existed in organic forms, of which

selenomethionin (SeMet) was the predominant form, and then were methylated selenocysteine (MeSeCys) and

selenocysteine (SeCys). Trace amounts of inorganic forms of Se# and Se¢* were also identified in some cultivars.

Application of nano-Se fertilizer had either synergistically or antagonistically effects on the accumulation of the

tested nutrients, but did not on the flour paste viscosity properties, which were mainly determined by genotypes of the cultivars.

[ Conclusions ] Fertilization of nano-Se markedly increased the concentration of Se in wheat grains. Se in grains

predominantly presented in organic forms of selenomethionin. Application of Se 100 mg/kg soil is effective in

increment of 100-kernel weight, and application of Se 150 mg/kg soil will reduce it. Se fertilization had not

significant impact on wheat flour paste viscosity properties.
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Fig. 1 Wheat 100-kernel weight under different treatments
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Table 1 Cultivars showing consistent variations in nutrient contents under Sel50 treatment
fnff Cultivar Ca Mg Cu Fe Zn Mn S
Field-H -254.32 -555.01 -1.12 -15.72 -13.09 —-13.55 -202.4
#77 2 Yangmai 2 —65.20 —415.95 -1.78 -39.17 —4.06 —4.67 —77.44
%7 4 Yangmai 4 —132.57 —205.74 —0.11 -35.14 -3.09 -3.40 —139.34
%7 15 Yangmai 15 -28.78 -81.67 -0.06 -10.2 241 —0.41 -173.1
4% 2 Annong 2 -125.74 -121.12 —0.87 —42.19 —4.07 -2.44 —42.78
THZ 1376 Ximai 1376 -85.03 —243.92 -0.96 -13.18 -5.96 -2.84 —44.4
T2 ¥ 18 Ningmaizi 18 -46.05 -165.68 -0.35 -11.68 -39 ~11.02 —63.57
3 14 Youxuan 14 ~207.30 -28.77 -0.35 -5.23 -16.78 -3.51 -133.06
Z&7% 11 Qinmai 11 —12.97 —88.68 —0.03 -5.07 —0.05 -9.74 —-39.02
7% 17 Yangmai 17 9.07 50.23 0.12 41.89 11.25 1.77 137.9
T 8 Ningzi 8 69.87 0.39 0.86 13.06 5.76 5.65 36.85
4’ 888 Yuzhan 888 88.53 10.61 0.29 7.67 1.96 2.05 100.92
%3 8 Luomai 8 78.79 166.21 1.14 28.53 20.34 2.23 98.89
#&ZZ 30 Xumai 30 45.84 88.85 0.27 6.94 6.92 2.82 28.07
‘T4 15 Ningmai 15 68.75 220.42 1.02 10.61 19.91 17.94 72.63
R 2 KN NEEH S UEHEEN FUE
Table 2 F-test of wheat flour rapid viscosity analyser properties under different Se treatments
I H Item FEERIE PV (RRRREE KV fiif#{E BV RERE FV 5 {H SV WEEIT R PT  HWILIEE PTP

i Cultivar 26.322%* 23.669%* 9.956** 18.813** 9.996%** 13.160%* 10.866%*
QbR Treatment 0.601 0.641 0.020 0.652 0.844 1.783 1.434

¥ (Note) : PV —Peak viscosity; KV—Keep viscosity; BV—Breakdown viscosity; FV—Final viscosity; SV—Setback viscosity; PT—Peak
time; PTP—Pasting temperature; * . ** 73 Jjl| &R 22 T ik E] 5% Fl 1% 7KF- Represent significant levels of 5% and 1%.
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