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Effect of Foliar Application of Silicon and Potassium Nanoparticles on the
Fatty Acid Composition of Olive Oil cv. Zard
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Table 1. Analysis of variance for potassium and silicon nanoparticles foliar application on the fatty acid compositions of olive oil cv. Zard

@iT ey ST al S g St anl Sslanl Sl Sl Al <Szally el
S.0.V. Sl kS ae d.f. Arashidic acid  Linolenic acid Linoleic acid Oleic acid  Stearic acid Palmitoleic acid Palmitic acid
Block &S b 2 0.006 0.014 0.016 3.27 0.38™ 0.830™ 1.22°
Potassium (P) sy 2 0.070™ 0.480™ 2.910™  117.30™ 1.72™ 9.720™ 12.47™
Silicon (S) ki 2 0.120™ 0.060™ 1.020 41.65™ 0.41™ 0.280™ 2.62™
PxS s X ol 4 0.020™ 0.050™ 2.650™ 2.47 0.89™ 0.190™ 1.97™
Error ealesT gl 16 0.003 0.007 0.370 3.80 0.03 0.018 0.21
C.V. (%) O ok o sy - 8.61 8.96 5.56 2.99 7.26 5.77 3.46
**: Significant at the 5% and 1% of probability levels, respectively. 53 8 5 doys ey ez el )3 Sl e ek
Table 1- Continued =\ Jyd aalsl
1S ) ol
IR P L R P W S 5 Sl gl il 6K Gy el S gl O il S
@bT bl oy gLl 2 Oleic acid: slal oS slal b FLdl b dig oz glada gL © o glatl
S.0.V. Ol pie O (SFAY) (USFA?) Linoleic acid ratio ~ (MUFA3) (PUFA% MUFA: PUFA ratio USFA: SFA ratio
Block Seh 2 2.81™ 5.66 0.09 5.750 0.10 0.080 0.190
Potassium (P) ol 2 19.03™ 253.00™ 0.07 187.000™ 5.06™ 0.040 0.260"
Silicon (S) e 2 5.29™ 54.40™ 0.06 39.200™ 1.37" 0.023 0.130
PxS odew X sy 4 4.89™ 451 0.84™ 3.460 2.32™ 0.620" 0.330™
Error oleiT gl 16 0.33 4.02 0.17 4.007 0.35 0.130 0.067
C.V. (%) b b doyy - 3.39 2.52 7.01 2.96 4.96 6.45 5.49

* and **: Significant at the 5% and 1% of probability levels, respectively.

Ao y3 &G 5 Ao ys i el e )3 13 gas o Ta Tk 5 %

ISFA: Saturated fatty acids; 2USFA: Unsaturated fatty acids; SMUFA: Monounsaturated fatty acids, “PUFA: Polyunsaturated fatty acids.
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Table 2. Mean comparison for foliar application with potassium x silicon nanoparticles interaction effect on the fatty acids content in olive

oil cv. Zard
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0 57.97 0.55 0.76 9.92 1.76 1.62 11.60 13.91 5.85 10.68 5.58 5.09

0 30 62.62 0.61 0.76 9.72 1.79 1.45 13.13 15.53 6.46 10.47 6.13 4.80

60 62.8 0.73 0.84 11.48 3.14 1.53 14.27 18.13 5.47 12.32 5.23 4.23
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ABSTRACT
Zarei, A., Erfani-Moghadam, J., Hashemi, S. and Shirmardi. A. 2023. Effect of foliar application of
silicon and potassium nanoparticles on the fatty acid composition of olive oil cv. Zard. Seed and Plant, 39,
pp.597 — 619 (in Persian).

Due to the role of optimal nutrition and fertilizer types applied on olive fatty acids, in
this study the effect of foliar application of nano-potassium (K) and nano-silicon (Si)
fertilizers on the fatty acid composition of olive fruit cv. Zard were investigated in spring
and summer of 2021 in Darreh Shahr, llam province, Iran. The K nanoparticles at three
levels; 0, 400, and 800 mg I* and Si nanoparticles at three levels; 0, 30, and 60 mg I
nanoparticles were foliar applied on olive tree canopies using factorial arrangements in
complete randomized block design with three replications. The results showed that the
content of majority of fatty acids in the oil olive fruit were affected by treatments and the
content of both saturated and unsaturated fatty acids were increased in fruits of treated
plants. The highest saturated fatty acids content (19.24%) and palmitic acid (15.47%) was
recorded in 800 mg 1! potassium and 60 mg 1! silicon, respectively, while arachidic acid
was highest (0.94%) in 400 mg I potassium and 30 mg I* silicon. The maximum stearic
acid (3.37%) was attained in 400 mg I"! potassium. The highest level of linolenic acid
(1.24%) and linoleic acid (12.12%) was recorded in the simultaneous application of 800
mg 1! potassium and 30 mg I silicon, while application of 800 mg I potassium and or
60 mg I"* silicon led to the highest content of oleic, palmitoleic, unsaturated and mono
unsaturated fatty acids. It is concluded that intermediate levels of potassium is more
efficient for enhancement of saturated fatty acid while unsaturated fatty acids were
highest in 800 mg IX. Moreover, application of each fertilizer at high concentrations led
to the highest monounsaturated fatty acids content, while a combination of lower levels
of potassium and silicon was more efficient for increasing the content of saturated and
polyunsaturated fatty acids.

Keywords: Olive, nano-fertilizer, foliar spraying, oil composition, unsaturated fatty
acids.
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Introduction

Olive (Olea europaea L.) is one of the most important fruit crops widely grown
worldwide and has been praised for its high quality oil in the mesocarp of its fruits. The
mono-unsaturated fatty acids (MUFA) of oleic acid (C18:1) is the major component of
olive oil that along with other unsaturated fatty acids such as linoleic acid (C18:2) and
linolenic acid (C18:3) constitute high-quality oil that its regular inclusion into the human
diet is strongly suggested mainly due its health promoting properties (Revelou et al., 2021;
Razeghi-Jahromi et al., 2022b). The oil content and composition of olive oil is influenced
by different factors including genotype, environmental conditions as well as orchard
management practices. Proper orchard fertilization is among the important factors that
affects productivity of olive trees and oil composition of its fruit (Zipori et al., 2023).
Application of new fertilizer such as nanoparticle-sized nutrient has opened up new
opportunities for delivering nutrient to the plant in a way that is more efficient and
sustainable than common synthetic fertilizers, due to their higher uptake rate by plants and
lower residue in the soil and impact on the environment (Seleiman et al., 2021). The aim
of the present study was to evaluate the effects of foliar application of potassium (K) and
silicon (Si) nano-fertilizers on the composition and quality of olive oil.

Materials and Methods

The effect of foliar application of nano-potassium (K) and nano-silicon (Si) fertilizers
were investigated on the fatty acid composition of olive fruit cv. Zard in spring and
summer of 2021 in Darreh Shahr, llam province, Iran. For this purpose, The K
nanoparticles at three levels; 0, 400, and 800 mg I"* and Si nanoparticles at three levels;
0, 30, and 60 mg I"' nanoparticles were foliar applied, twice during the growing season,
on olive tree canopies using factorial arrangements in complete randomized block design
with three replications. The fruits were harvested at ripening stage and their oil
composition were determined using gas chromatography method. Data were subjected to
the analysis of variance with SAS software (Ver. 9.4) and the means were compared using
least significant differences (LSD) test.

Results and Discussion

The results showed that the content of majority of fatty acids in the oil olive fruit were
affected by treatments and the content of both saturated and unsaturated fatty acids were
increased in fruits of treated plants. The highest saturated fatty acids content (19.24%)
and palmitic acid (15.47%) was recorded in 800 mg 1 potassium and 60 mg I** silicon,
respectively, while arachidic acid was highest (0.94%) in 400 mg I potassium and 30
mg 1% silicon. The maximum stearic acid (3.37%) was attained in 400 mg I*! potassium.
The highest level of linolenic acid (1.24%) and linoleic acid (12.12%) was recorded in
the simultaneous application of 800 mg I potassium and 30 mg I silicon, while
application of 800 mg I! potassium and or 60 mg I silicon led to the highest content of
oleic, palmitoleic, unsaturated and mono unsaturated fatty acids. It is concluded that
intermediate levels of potassium are more efficient for enhancement of saturated fatty
acid while unsaturated fatty acids were highest in 800 mg It. Moreover, application of
each fertilizer at high concentrations led to the highest monounsaturated fatty acids
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content, while a combination of lower levels of potassium and silicon was more efficient
for increasing the content of saturated and polyunsaturated fatty acids.

In general, foliar application of potassium and silicon nano-fertilizers positively
affected the content and composition of olive oil (Sleiman et al., 2021). Results of this
study revealed that nanoparticle-sized nutrients might be a good choice for improving
productivity of fruit crop (Zipori et al., 2023). In addition to potassium that is an essential
nutrient for plant, silicon foliar application also significantly affected the composition and
quality properties of olive oil. The results also showed the synergistic effects of potassium
and silicon. Therefore, it is suggested that simultaneous foliar application of potassium
and silicon nono-fertilizes be included in the olive orchard nutrition management
practices.
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