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ABSTRACT

The use of rock dust can be a sustainable solution to reduce dependence on potassium
(K) imports, promoting natural soil fertilization. Therefore, the objective of this work was
to evaluate the agronomic efficiency of K sources and their influence on nutritional
status, soil enzymatic activity, photosynthetic pigments, gas exchange, vyield
components and yield of peanuts. The experimental design was in randomized blocks,
composed of three sources of K (Potassium) or KCI and two sources derived from
phonolite rock (AS1 and AS2), which were applied 30 days before sowing and on the
day of sowing, plus the control without K application, with 6 replications. Considering
the enzymatic activity, photosynthetic parameters, leaf nutritional status of K and
production components, regardless of the source used, there was an improvement in
relation to the control. However, only the application of AS1 and AS2 30 days before
sowing increased peanut yield in a similar way to the application of KCI in K,
demonstrating the importance of considering the time of application of low solubility

fertilizers.

Keywords: fertiliser; remineralizers; Arachis spp.






RESUMO

O uso de po de rocha pode ser uma solucio sustentavel para reduzir a dependéncia
da importacdo de potassio (K), promovendo a fertilizagdo natural do solo. Portanto, o
objetivo deste trabalho foi avaliar a eficiéncia agrondbmica de fontes de K e sua
influéncia no estado nutricional, atividade enzimatica do solo, pigmentos
fotossintéticos, trocas gasosas, componentes de rendimento e produtividade de
amendoim. O delineamento experimental foi em blocos casualizados, compostos por
trés fontes de K (Potassio) ou KCI e duas fontes derivadas de rocha fonolita (AS1 e
AS2), que foram aplicadas 30 dias antes da semeadura e no dia da semeadura,
acrescidas da testemunha sem aplicacdo de K, com 6 repeticdes. Considerando a
atividade enzimatica, parametros fotossintéticos, estado nutricional foliar de K e
componentes de produgdo, independentemente da fonte utilizada, melhorou-se em
relagcdo ao controle. No entanto, apenas a aplicagao de AS1 e AS2 30 dias antes da
semeadura aumentou a produtividade do amendoim de forma semelhante a aplicagéao
de KCI no K, demonstrando a importancia de considerar a época de aplicacdo de

fertilizantes de baixa solubilidade.

Palavras-chave: fertilizantes; remineralizadores; Arachis spp.
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1 INTRODUCTION

Potassium (K) plays a key role in the proper development of plants, being the
most abundant inorganic cation in plant tissues. It is involved in several vital
physiological processes, such as protein synthesis, sugar transport, nitrogen and
carbon metabolism, photosynthesis, and cell growth (Marschner 2023). In addition, K
regulates cell osmotic pressure, balances cations and anions in the cytoplasm, and
influences stomatal opening and closing, and cell elongation (Xu et al. 2020).

Among these plants, we can mention the peanut crop, which is increasingly
relevant in the grain market, especially in sugarcane reform areas (Crusciol et al.
2021). In these places, fertilization is of fundamental importance, as they are sandy
soils, thus limiting the available K due to low cation exchange, which can result in
significant losses in peanut production (Crusciol et al. 2021). Some studies have
shown that the mitigation of fertilization under these conditions conferred poor
physiological performance and grain yield compared to potassium fertilization
treatments, conferring the importance of providing K in peanut crops (Almeida et al.
2015; cordeiro et al. 2023).

The supply of K to plants is commonly carried out through potassium chloride
(KCI), due to its high concentration of K (50%). In addition, Brazilian agricultural
production relies heavily on fertilizer imports, which compromises the country's food
security. In this context, the Ministry of Agriculture launched the National Fertilizer Plan,
with the objective of reducing international dependence on fertilizers from 85% to 45%
by 2050 (MAPA, 2022).

Brazil has abundant deposits of K-rich silicate rocks, which can be exploited as

sources of K fertilizers in powder form. This approach can reduce international
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dependence on fertilizers and minimize the adverse effects of KCI on soil and plants
(Nogueira et al. 2021). Phonolite, an igneous rock composed predominantly of K
feldspars and feldsparoids, with significant levels of K emerges as an alternative to
replace KCl in the fertilizer market (Tavares et al. 2018; Nogueira et al. 2021).
Alternative sources of phonolite have been tested in several crops such as millet,
soybean, wheat, corn, rice, and beans with results similar to KCI, (Soratto et al. 2021a;
Soratto et al. 2021b), however, in the peanut crop it has not yet been tested, and it is
essential to evaluate its agronomic efficiency. Also, considering the mineralogical
diversity of these rocks related to nutrients, it can benefit soil health through its
biological activity. To measure this activity, it has used tools such as beta-glucosidase
(carbon cycle), phosphatase (phosphorus cycle) and arylsulfatase (sulfur cycle), which
indicate according to their enzymatic activities the biological quality of the soil as a
whole. Therefore, the objective of this work was to evaluate the agronomic efficiency
of alternative sources of K compared to KCI and its influence on the nutritional status,
soil enzymatic activity, photosynthetic pigments, gas exchange, yield components and

yield of peanuts.



39

6 CONCLUSIONS

The application of K increased the yield of peanuts, regardless of the source.

The application of AS1-30 days and AS2-30 days before sowing increased
peanut yield in relation to AS1 and AS2 sources and to the control treatment,
demonstrating the importance of considering the time of application of low solubility

fertilizers.
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