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Abstract

Since limited research has been conducted on the effect of soil bacteria on the weathering of sepiolite, the present study aimed
to investigate the efficiency of silicate solubilizing bacteria in the release of Mg, Fe, and Si from sepiolite. The experimental
treatments consisted of 12 bacterial isolates in two culture media (rich and poor) with three incubation time points (5, 10,
and 15 days). The greatest pH reduction and release of elements were observed in the poor medium. After 5 days of growth,
the release of Mg and Si was 24% and 68% higher in the poor medium than those of the rich medium, respectively. After 10
and 15 days of growth, the release of these elements from the sepiolite decreased in both culture media types; however, it
was higher in the poor medium compared with the rich medium. Serratia marcescens had the highest ability to release Mg
and Si in both rich and poor media. Despite the release of significant amounts of elements from the sepiolite, the bacterial
isolates were not able to change the mineral structure over this time-course (15 days). It appears that a longer time is needed
for the mineral-bacteria interactions in order to change the mineral structure of the sepiolite. The results demonstrated the
potential of the silicate solubilizing bacterial isolates for the release of nutrients (e.g., Mg and Fe) from sepiolite, suggest-
ing their possible implications to improve nutrient cycling and crop nutrition, particularly in soils that are rich in sepiolite.
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1 Introduction

Highlights

1. The dissolution of sepiolite in the presence of 12 different
bacterial isolates was investigated under different culture ¢ ;
media composition and incubation time points. sources for microorganisms (Uroz et al. 2011; Wang et al.

2. Pseudomonas sp., Bacillus anthracis, Bacillus cereus, and 2019). Numerous studies have shown that microorganisms
Serratia marcescens were identified as the superior isolates with can accelerate the release of elements from silicates under

high sepiolite solubilization activity. . .. . . .
3. The composition of the culture medium played an important aerobic conditions (e.g., Dai et al. 2014; Parmar et al. 2016;

role in the release of structural elements (e.g., Mg, Fe, and Si) Ren et al. 2016; Balland-Bolou-Bi et al. 2019). It is essential

from the sepiolite. to understand how bacteria, as one of the most important
4. The duration of 15 days of bacteria-mineral interaction was not

sufficient to transform the sepiolite.

Clay minerals are the most abundant silicates in the Earth’s
crust, which are considered as one of the main nutrient

P4 Isa Esfandiarpour-Boroujeni Soil Science Department, College of Agriculture, Vali-E-Asr

esfandiarpoor@vru.ac.ir University of Rafsanjan, Rafsanjan, Iran

Reyhaneh Nejadasadi 2 Soil Science Department, Faculty of Agriculture, Vali-E-Asr
r.nejadasadi @stu.vru.ac.ir University of Rafsanjan, 7718897111 Rafsanjan, Iran
Mohsen Hamidpour 3 Pistachio Research Center, Horticultural Sciences Research

m.hamidpour @vru.ac.ir Institute, Agricultural Research Education and Extension
Payman Abbaszadeh-Dahaji Organization (AREEO), Rafsanjan, Iran

p-abbaszadeh@vru.ac.ir

Seyed Javad Hosseinifard
hosseinifard @pri.ir

Published online: 03 September 2021 @ Springer


http://orcid.org/0000-0003-3331-7189
http://crossmark.crossref.org/dialog/?doi=10.1007/s42729-021-00602-0&domain=pdf



