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Abstract: Selenium is an antioxidant trace mineral important for human health and
development. Therefore, the growing demand for efficient, bioeconomic and
sustainable strategies to increase Se content in cereals, namely rice, is therefore
justified. In this context, biofortification is a strategy that can promote nutrient
enhancement in food crops and, therefore, increased nutrient uptake in the human
body. In this framework, a technical itinerary was implemented using a rice genotype
(OP1509), through foliar spraying with two selenium concentrations (25 and 100 g
Se.ha-1) of sodium selenate (Na2SeO4) and sodium selenite (Na2SeO3). It was found
that the average of Se biofortification index was 1.8 - 4.7 and 5.4 - 6.0 fold in selenate
and selenite treatments, respectively. The contents of Se, Ca, Fe, K, P, C, H and O in
brown rice grains, were also quantified being found that both forms of fertilizers
increased Zn contents with 25 g Se.ha-1 but decreased with 100 g Se.ha-1. Moreover,
Ca only increased significantly with selenate pulverization. The application of both
forms also increased grain weight but did not affect the colorimetric analysis. It is
concluded that the applied itinerary can be implemented to minimize Se malnutrition
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Results and Discussion

Conclusions
Foliar spraying with selenate or selenite concentrations (25 and 100 g
Se.ha-1) did not surpass the threshold of toxicity in O. sativa L.
Poaceae. The average of Se biofortification index was 1.8-4.7 times in
selenate treatment and 5.4-6.0 times in selenite treatment. The
contents of Ca, Fe, K and P varied according to the form and
concentration applied however the C, H and O contents did not vary
significantly. The application of both forms increased grain weight in
the genotype and did not affect the colorimetric analysis.
Accordingly, it is concluded that the applied itinerary applied for
biofortification in rice (variety OP1509) can be implemented to
minimize Se malnutrition.

Foliar spraying with sodium selenate and sodium selenite promoted the
accumulation of Se in the brown grains. Foliar fertilization with Se interfered with the
accumulation of other chemical entities. When selenate was applied only the contents
of Ca increased significantly, whereas the other chemical elements did not varied
significantly.

Treatments 

(g Se.ha-1) 

Zn Ca P C H O 

mg.kg-1 

N
a2

S
e

O
4
 0 28.6±1.43a 116.1±5.80a 0.57±0.03a 43.7±2.18a 6.11±0.31a 48.6±2.43a 

25 30.1±1.50a 147.5±7.38a 0.58±0.03a 43.8±2.19a 6.12±0.31a 48.6±2.43a 

100 26.1±1.31a 175.1±8.76b 0.66±0.66a 43.7±2.19a 6.12±0.31a 48.6±2.43a 

N
a2

S
e

O
3
 0 28.6±1.43a 116.1±5.80c 0.57±0.03b 43.7±2.18a 6.11±0.31a 48.6±2.43a 

25 42.4±2.12b 260.4±13.02b 0.90±0.04a 43.5±2.17a 6.08±0.30a 48.2±2.41a 

100 23.3±1.17a 150.5±7.52a 0.53±0.03b 43.8±2.19a 6.13±0.31a 48.7±2.43a 

 



4

Acknowledgments

Authors thanks to Paula Marques,
Cátia Silva (COTARROZ) and
Orivárzea (Orizicultores do Ribatejo,
S.A.) for technical assistance as well as
to project PDR2020-101-030671 for the
financial support. We also thanks to the
Research centres (GeoBioTec)
UIDB/04035/2020 and (CEF)
UIDB/00239/2020 for support facilities.
This work was supported by the project
PDR2020-101-030671.This work was
further support by the research center
grant Nº UID/FIS/04559/2013 to
LIBPhys‐UNL.


