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Effect of Different Kinds of Humic and Fulvie Acids on the‘Release of Manganese from
Caleareous Sgils

Abstract

One of the limiting factors in crop yield in calcareous soils of arid and semi-ﬂj regions is the deficiency of micronutrients in
these soils. This study was conducted to examine the effects af.various cagmmercial humic acids (HAs) and fulvic acids (FASs)
on the release of manganese (Mn) in 15 calcareous soils. The results indicated that the application of all five different HAs
used in this study had no significant effect (P<0.05) on the release ofyMn, but the effects of FAs varied in different soils, the
majority of them resulted in a significant increase (P<@.05) in Mn release, In 20% of the soils, either three or all five FAs, and
in 26.7 % of the soils, either two or four of the FAS resulted in a significant increase in Mn release. In one soil, none of the
FAs were effective in increasing Mn release. Two FA¢samples, FAL and FAS5, were much more efficient in releasing Mn,
indicating that the effectiveness or ability of the marketed or commer€ial FAs to release Mn, on an equal weight basis, is not
the same and variesggreatly among them. The difference was, to some extent, due to the ability of these humic substances to
form strong (multidentate)*complexesiwith Mn ortact as & chelating agent. The results also indicated that effectiveness was
dependent on soil characteristics;which were related toithe'binding strength of Mn with surface functional groups of soils and
the solubility of Mn minerals inthesilk
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EXTENDED ABSTRACT

Effect of Different Kinds of Humic and Fulvic Acids on the Release of Manganese from
Calcareous Soils

Introduction:

One of the limiting factors in crop yield in calcareous soils of arid and semi-arid regions is the deficiency
of micronutrients, including manganese (Mn), in most of these soils. In arid and semi-arid regions, the
micronutrient deficiency is intensified due to the deficiency of soil organic matter, and high CaCO5 and
pH levels. Soil organic matter can play a key role in controlling the mobility of metals. Humic
substances are part of soil organic matter. Today, many organic humic products are available worldwide
for agricultural use. The reason for the widespread use of humic substances in commercial fertilizers is
their ability to increase the availability of nutrients, especially micronutrients and phosphorus.

Purpose:
This study was conducted to examine the effects of ten commercially availablejpurified humic and
fulvic acids with different structures on Mn release in 15 calcageous soils withiwarious physico-chemical

properties. \

Research method:

In this study, five humic acids and five fulvic acidsgwith different structures were selected. Then FTIR
infrared spectroscopy and CHNOS elemental,analysis of the humic andulvic acidswere performed. A
total of 15 soil samples were selected, which differed not @nly intheir physical and chemical properties,
but also in their available Mn content. To treat theysoils withshdmic substances, one mL of 1% humic
acid or fulvic acid solution was added to each soil ‘sampleantthen the moisture content of all soil
samples was adjusted to 40% of the saturation peféentagé™y adding distilled water. Untreated soils
were also included in the experiment as controls. The, samples were then incubated at a constant
temperature of 20 °C for two weeks. At(the end of the ineubation period, the Mn content of the soil
samples was extracted using 1 M sodium acetate solution buffered at pH=8.2. Manganese concentration
in soil extracts was determined by flame atomiCabsorption spectrometry (Perkin Elmer 1100).

Results:
The results indicated that the application of allfive different HAs used in this study had no significant

effect (P<0.05) on the release of Mn, but the“effects of FAs varied in different soils, the majority of
them resulted in a significant_imcrease (P<0.05) in Mn release. In 20% of the soils, either three or all
five FAs, and in"26.7 Yoof the Soils, either two or four of the FAs resulted in a significant increase in
Mn release. In one soily, none of the FAs were effective in increasing Mn release. Two FA samples, FA1
and FA5, were.much m}e efficient in releasing Mn, indicating that the effectiveness or ability of the
marketed or commercial FAs to release Mn, on an equal weight basis, is not the same and varies greatly
among them. The difference was, to some extent, due to the ability of these humic substances to form
strong (multidentate) complexes with Mn or act as a chelating agent. The results also indicated that
effectiveness was dependent on soil characteristics, which were related to the binding strength of Mn
with surface functional groups of soils and the solubility of Mn minerals in the soil.

Conclusion:

The study results demonstrated that the effectiveness of humic substances on the release of Mn in
calcareous soils depends on factors such as the type of humic substances (humic acid or fulvic acid),
the source (different structural and chemical properties) and the type of soil.

Keywords: Calcareous soils, Fulvic acid, Humic acid, Manganese
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