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Siliceous natural nanomaterials, i.e., diatomaceous earth and natural zeolites, are biorational 
products, generally recognized as safe (GRAS) due to their large utilization as dietary supplement [1] 
and food/feed additive [2]. Applied as foliar treatment, such siliceous natural nanomaterials 
(SNNMs), have plant biostimulant effects, due to a combination of protection against UV radiation, 
an anti-transpirant effect and stimulation of photosynthesis [3]. Stimulation of photosynthesis results 
mainly from the local concentration effect of the siliceous natural nanomaterials on the CO2 [4]. 
Combinations of NPK foliar fertilizer and diatomaceous earth, and, respectively, zeolites, were tested 
for their influence on sweet almond (Prunus dulci) photosynthesis. Such combinations intend also to 
generate a slow release formulation of the NPK fertilizer, exploiting the excellent characteristics of 
the used siliceous nanomaterials as ion exchangers. 

Diatomaceous earth (Adamclisi, Constanza, Romania, marine origin, average dimension 8 µm) 
and natural zeolites—clinoptilite type (Rupea, Brasov, Romania) were used in this study. An NPK 
with microelement formulation was included into siliceous natural nanomaterials. The ratio between 
foliar fertilizer and siliceous natural nanomaterial was of 2 to 1. The foliar fertilizer was a NPK 3.5:15:2 
with the following microelement: 20 mg/kg Cu, 25 mg/kg Zn, 17 mg/kg Fe, 8 mg/kg Mn, 3 mg/kg B. 
Selenium (as biogenic nanoparticles) was included also in the complex formulation, as 2 mg/kg. The 
adhesion to leaves of the siliceous nanomaterial was enhanced by incorporation of 5% chitosan. The 
foliar fertilizer complexed with SNNMs was applied in the beginning of June 2018, in a dose 
equivalent to 7.5 kg per ha. The product was applied to sweet almond (Prunus dulci), cv. Preanîi, from 
an orchard located in Valul-lui-Traian (Constanza, Romania), Lat. 44°, 10’38.05” N, Long. 28 °C, 29′, 
4.54″, on a soil with significant selenium deficit. Determination of photosynthesis parameters were 
done by using a portable system LCproT Advance (ADC Bioscientific, Herts, UK), a portable 
fluorimeter (PAM, Waltz, Effeltrich, Germany) and a porometer (AP4, Delta-T Devices, Cambridge, 
UK). 

The analysis of the experimental data demonstrate that the application of the SNNMs complexed 
with foliar fertilizer, in dose equivalent to 7.5 kg/ha, enhanced the photosynthesis process in sweet 
almond, due to a combined effect, optimization of the leaf temperature and increase of the 
substomatal CO2 concentration. Application of siliceous natural nanomaterial enhance the 
photosynthesis in sweet almond leaves. 
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