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RESUMO

O magnésio € um macronutriente indispensavel para a cultura do milho. A
nanotecnologia € uma estratégia que pode ser utilizada para aumentar a eficiéncia de
absorcéo e utilizacdo deste nutriente. Este trabalho foi conduzido com o objetivo de
avaliar a eficiéncia de diferentes fontes de nanoparticulas de 6xido de magnésio via
tratamento de sementes e adubacao foliar sobre o desempenho agronémico do milho.
Os experimentos envolvendo tratamento de sementes (TS) foram realizados em
laboratorio (teste de germinacdo), ambiente protegido (resposta fotossintética e
rendimento biolégico das plantas), e as avaliacbes em condicdbes de campo
((desempenho agronémico em trés locais de cultivo, Caxambu do Sul, Lages (Tambo
e Fecav)). As sementes foram tratadas do hibrido P4285HYR, com trés fontes de
magneésio, nanoparticulas de 6xido magnésio (NPsMgO), nanoparticulas na forma de
ndcleo-casca de 6xido de magnésio e carbono (NPsMgO@C) e nitrato de magnésio
(Mg(NQ3)2), e seis concentracdes 0; 37,5; 75; 150; 300 e 600 mg L. Os experimentos
de adubacéo foliar foram realizados concomitantemente e de maneira similar ao TS.
As aplicacbes das fontes de Mg foram sobre as plantas nos estadios V10 e V12. Os
resultados em funcdo do TS, indicaram que as concentracdes 75 e 150 mg L de
NPsMgO e NPsMgO@C, aumentaram aproximadamente 6% na germinacdo das
sementes sob tempo de armazenamento de 90-150 dias. Em ambiente protegido, a
aplicacdo de Mg via TS favoreceu o aumento da area foliar. Sendo observada
alteracdo do ciclo, particularmente nos estadios fenolégicos V4 e V5, pois as
aplicacdes de nanoparticulas sobre as sementes possibilitaram certa aceleracdo de
quatro dias, no desenvolvimento fenoldgico das plantas, fato também observado na
condicdo de campo. As concentracées de 150 e 300 mg L' de NPsMgO e
NPsMgO@C proporcionaram aumento no rendimento de 38% a 57% em relacéo as
testemunhas. O Mg(NO3s)2 as concentracdes 75 e 150 mg L™ proporcionaram aumento
de 2% e 6%. Em ambiente protegido, a aplicacdo foliar com nanoparticulas
proporcionou aumento na area foliar e na massa seca em relagdo ao nitrato. Em
condicbes a campo, houve incremento no rendimento de 14% a 31% nas
concentracdes de 75 e 300 mg L? de NPsMgO e NPsMgO@C. O Mg(NOz)2 na
concentracdo de 150 mg L obteve-se aumento de 0,4% em relagdo a testemunha.
Conclui-se que a germinacdo de sementes tratadas com nanoparticulas pode ser

considerado um beneficio agregado pelo processo de TS e pelo tempo de
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armazenamento. Em ambiente protegido em funcdo ao TS com nanoparticulas
aumenta area foliar e altera a fenologia da planta, havendo aceleragéo do ciclo. Essa
aceleracdo foi confirmada em condi¢des de campo. A utilizacdo de nanoparticulas de
magnésio é uma estratégia viavel para aumentar o rendimento de graos do milho tanto

via tratamento de sementes quanto na adubacao foliar.

Palavras-chave: Nanotecnologia. Germinacao. Folha. Rendimento. Nutriente.
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ABSTRACT

Magnesium is an essential macronutrient for maize crops. Nanotechnology is a
strategy that can be used to increase the efficiency of absorption and use of this
nutrient. This work was carried out with the objective of evaluating the efficiency of
different sources of magnesium oxide nanoparticles via seed treatment and foliar
fertilization on the agronomic performance of corn. The experiments involving seed
treatment (TS) were carried out in the laboratory (germination test), protected
environment (photosynthetic response and biological yield of plants), and evaluations
in field conditions ((agronomic performance in three cultivation sites, Caxambu do Sul,
Lages (Tambo and Fecav)) The seeds were treated with the P4285HYR hybrid, with
three sources of magnesium, magnesium oxide nanoparticles (NPsMgO),
nanoparticles in the form of a magnesium oxide and carbon shell (NPsMgO @ C) and
magnesium nitrate (Mg (NOs3) 2), and six concentrations 0; 37.5; 75; 150; 300 and 600
mg L. The experiments of foliar fertilization were carried out concomitantly and in a
similar way to TS. Of the sources of Mg were on the plants in the stages V10 and V12.
The results as a function of TS, indicated that the concentrations 75 and 150 mg L™ of
NPsMgO and NPsMgO@C, increased approximately 6% in the seed germination
under time of 90-150 days storage. In a protected environment, the application of Mg
via TS favored an increase in leaf area. Being observed alteration of the cycle,
particularly in the phenological stages V4 and V5, because the applications of
nanoparticles on the seeds allowed a certain acceleration of four days, in the
phenological development of the plants, a fact also observed in the field condition. The
concentrations of 150 and 300 mg L* of NPsMgO and NPsMgO@C provided an
increase in yield of 38% to 57% in relation to the controls. The Mg (NOs) 2
concentrations 75 and 150 mg L provided an increase of 2% and 6%. In a protected
environment, leaf application with nanoparticles provided an increase in leaf area and
dry mass in relation to nitrate. Under field conditions, there was an increase in yield of
14% to 31% in the concentrations of 75 and 300 mg L* of NPsMgO and NPsMgO@°C.
Mg (NOs3)2 at a concentration of 150 mg L increased by 0.4% compared to the control.
It is concluded that the germination of seeds treated with nanoparticles can be
considered an added benefit by the TS process and by the storage time. In a protected
environment due to TS with nanoparticles, the leaf area increases and changes the

phenology of the plant, with acceleration of the cycle. This acceleration was confirmed
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under field conditions. The use of magnesium nanoparticles is a viable strategy to
increase the grain yield of corn both through seed treatment and in foliar fertilization.

Keywords: Nanotechnology. Germination. Leaf. Yield. Nutrient.
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