
DOI: 10.25695/ AGRPH.2019.03.07    

ON THE IMPACT OF IRON OXIDE NANOPARTICLES ON PLANTS IN THE VEGETATIVE PERIOD 

OF DEVELOPMENT 

Panova G. G.1, Shilova O. A.2,3, Nikolaev A. M.2, Kovalenko A S.2, Udalova O. R.1, Anikina L. M.1, 

Zhuravleva A. S.1, Khomyakov Yu. V.1, Vertebnyi V. E.1, Dubovitskaya V. E.1 

1 Agrophysical Research Institute, 14 Grazhdansky pr, St. Petersburg, 195220, Russia 

E-mail: gaiane@inbox.ru; 
2 Institute of Silicate Chemistry, Russian Academy of Sciences 

nab. Makarova, 2, Saint-Petersburg, 199034, Russia; 
3 Saint-Petersburg State Electrotechnical University «LETI» 

ul. Prof. Popova, 5, Saint-Petersburg, 197376, Russia 
E-mail: olgashilova@bk.ru; ltpp@rambler. ru 

With the method of chemical deposition, a magnetic nanosized iron oxide with nanoparticle size of ~ 

10 nm was synthesized, corresponding to the composition of the maghemite-magnetite solid solution 

(γ-Fe2O3 – Fe3O4). In a series of laboratory and field experiments under controlled conditions of 

intensive light culture, it was found that aqueous suspensions of this iron oxide nanopowder at 

concentrations of 0.01 and 0.001 mg l-1 had the most pronounced stimulating effect on plant growth 

indicators after treatment of watercress seeds and also after non-root treatment of cucumber and lettuce 

plants during their development. Stimulation of cucumber and lettuce plants growth under the influence 

of suspensions of iron oxide nanoparticles is mainly due to increased metabolic processes and 

application of nutrients necessary for plants through above-ground part, as well as due to activation of 

photosynthetic pigments (chlorophylls) synthesis. 
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