Positive effects of foliar spraying of silica and potassium nanoparticles on
the leaf and fruit characteristics of olive cultivar ‘Zard’

Abstract

Effects of foliar spraying of silica (Si) and potassium (K) nanoparticles were investigated on the leaf and fruit attributes of
olive cultivar ‘Zard’. K nanoparticles (0, 400, and 800 mg.1"*) and Si nanoparticles (0, 30, and 60 mg.It) were applied via
spraying on olive tree cv. ‘Zard’ at two distinct points within the growing season: early May and early July. A factorial
experiment based on the completely randomized block design with three replications was conducted. The leaf characteristics
of tree and fruit fresh and dry weight, fruit pulp to stone ratio, fruit dimension, as well as K and Si content of fruit and leaf
were measured. According to the results, the majority of the studied traits were significantly influenced by the foliar
application of Si and K. The application of Si and K nanofertilizers enhanced the leaf area index, with the greatest leaf
length observed in trees treated with of 400 mg.I"t K and 30 mg.I"* Si. Qur findings demonstrated that both K and Si
treatments improved fruit characteristics, however, the impact of k treatmentiwas more prominent than that of/Si. Among
the treatments, the combined application of 800 mg.I"* K and 60 mg.I* Si resulted in superior fruit characteristics. The
content of Si and K in the leaves and fruits were substantially affected by foliar spraying. Altogether, the results of this
investigation demonstrate that there are strong synergistic effects between Si and K:%Consequently, the simultaneous
application of these two elements is recommended for enhancing olive tree yield:
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Extended abstract

Introduction

Olive (Olea europea L.), e\nember of the Oleaceae family, is among the oldest fruit crops that has been
domesticated by ‘humans. The olive tree has originated from Asia Minor and eastern Mediterranean, however;
due to high adaptability to different climate conditions as well as high economic and health beneficial properties,
the cultivation of this fruit tree extensively expanded beyond its natural habitats. The olive fruit is regarded as
an important industrial crop worldwide and is cultivated on five continents.

Proper orchard management is one of the main factors that affect productivity of tree crops. Foliar fertilization
during plant growth cycle is an efficient system for supplying nutrients to the olive tree, especially in dry
conditions and limestone soils. Use of agrochemicals with the purpose of enhancing plant productivity has
become an integral part of modern agricultural practices to keep pace with increasing world population and ever

increasing demand for agricultural products. However, extensive use of synthetic fertilizers have exhausted



agricultural soils. Sustainability in agriculture is highly dependent on the methods that increase nutrient use
efficiency to minimize the detrimental effects of agrochemicals to the soils. Use of nanoparticle-sized nutrients
for improving plant performance can open an interesting path towards sustainable agriculture and minimizing
detrimental effects of synthetic fertilizers. Owing to their small particle size (<100 nm), nanofertilizers have
large surface areas and a characteristic of slow and steady release of nutrients and higher ability to enter plants
when applied as foliar or soil amendments. Nanofertilizers can provide higher reactivity and availability to the
plants leading to higher nutrient use efficiency compared with their large particle sized synthetic fertilizers.
Materials and methods

Effects of foliar spraying of silica (Si) and potassium (K) nanoparticles were investigated on‘the leaf and fruit
attributes of olive cultivar ‘Zard’. K nanoparticles (0, 400, and 800 mg.1'*) and Si naRoparticles (0330, and 60
mg.l"Y) were sprayed on olive tree cv. ‘Zard’ twice during the growing season; at the beginning of May and
July. A factorial experiment based on the completely randomized blockydesign,with three replications was
conducted. The leaf characteristics of tree and fruit fresh and dry weight;afruit pulp to stone ratio, fruit
dimension, as well as K and Si content in fruit and leaf were measured.

Results and discussion

According to results most of the studied traits weretsignificantly {ffect by foliar spraying of Si and K.
Application of Si and K nanofertilizers improved leaf area“index and the highest leaf length was recorded at
trees that have been treated with of 400 mg.lt K andy30 mg.It Si. Our results indicated that both K and Si
treatments improved fruit characteristics, however, effects of k treatment were more prominent than Si. Among
the treatments, the simultaneous application of 800 mg.I"t 'K and 60 mg.I"t Si gave rise to the better fruit
characteristics. Application of Si and K either single or in cembination improved the fleshy part of fruit and the
highest ratio of pulp to stone (3.13)Wwas recordethin®800 ppm K and 60 ppm Si while the lowest ratio (1.8) was
detected in control. Theghighest fruit dryaweight was obtained in the fruit treated with 400 ppm K and 60 ppm
Si. The content of Si and K in the Iea\hs and fruits were substantially increased by foliar spraying of these two
nutrients. Although,the Si content was not substantially different in the leaf and fruit of the olive, the K content
was significantly higher in@e olive fruit than its leaf. Based on the results of this investigation, Si spraying
improved bothwegetative and fruit characteristics of olive. In part, this is because of the positive effects of this
element on the abserption of essential nutrients, however, the triggering effects of Si on physiological status of
plant cells including antioxidant enzymes cannot be overlooked. Hence, foliar spraying of Si is suggested to be
included in the olive fertilization programs for enhancing olive performance. Altogether, results of this
investigation revealed that there are strong synergistic effects between Si and K, and simultaneous application

of these two elements are suggested for improving olive tree yield.

Conclusion
Considering the need for innovative fertilizer methods that support productivity of fruit crops and be more

environmentally friendly compared with synthetic chemical fertilizers, the effects of K and Si nanoparticles



were investigated on the vegetative and fruit attributes of olive cultivar ‘Zard’. Potassium and silicon
nanofertilizers supported higher yield in olive tree cultivar ‘Zard’. The application of potassium and silicon
nanofertilizers individually enhanced the characteristics of olive plants; however, the synergistic effects
observed when these two elements were applied together were found to be more beneficial than their separate
use, suggesting strong synergistic effects between these two nutrients. Our findings revealed that application of
nutrients in the form of nanofertilizers can enhance olive productivity and optimize nutrient use efficiency.
Furthermore, this approach may contribute to reducing the costs associated with agricultural products and
minimizing fertilizer losses due to leaching and volatilization.



