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Introduction

Soil organic carbon is one of the most important elementgthat aﬁche quali

ability of soils to stabilize organic matter (OM) varies on their i
characteristics involved in the stabilization of OM are mai
between the soil's inorganic and organic phases. Organo-mineral
interaction of materials such as humus with minerals. Soil with an S Can store high amounts of organic matter (OM)
thanks to the presence of poorly crystalline mineral nd Al Oxy-Hydroxid) that provide large surfaces
for the adsorption of organic molecules. However, i about the mechanisms involved in the stabilization of OM in
soils in arid-semiarid zones. This study aimed to i i t of using Humic Acid on 1) The possibility of using short-

chemical properties in soils with andic properties.

Material and methods‘

The 12 soil samples were selected and i i ysis were performed. Feo, Alo, Sio, Fep, Alp, Fed and Fet were
measured. Allophane co‘ i eated sequentially with NaOCI and HF and after each step the
amount of organic matter (§> ted. To treat the soils with humic substances, humic acid was added to each soil
sample (70% FC). The samp ated at a constant temperature of 25°C for 180 days. At the end of the incubation

period SOC, Feo, Alo, Sio, Fep, determined again.

The results indicated that reactive specific surface area of allophanes was likely responsible to the high SOM contents,
as sugges n coefficient (r=0.881), while a minor role was played by poorly crystalline Fe (Feo) with an
important rol§ al complexation, and none by free Al forms. The treatment with NaOCI induced the release (remove)
of 5.65 to 20 g-1 of soil, Higher amounts of C were released from the clay poorest horizons (r=-0.696, p<0.01). The

mineral-associate(@¥i.e. the amounts released by HF) ranged from 2.9 to 10.8 g kg-1, no depending on the clay contents (r= -
0.146). There are no significant relationships between Mineral-associated OM (removed by HF) and mineral phase properties
showing that SOC haven’t any interactions with polymeric Fe and Al (hydroxides) and poorly crystalline minerals (ferrihydrite,
allophane, microcrystalline gibbsite). A good indicator of the amounts of the recalcitrant fraction was indeed the untreated soil
C/N ratio (r=0.793, p<0.01). While the proportion of recalcitrant C was positively correlated to Sio (r=0.654, p<0.05) and
allophanes (r=0.868, p<0.01), it was negatively correlated with Alp (r=-0.762, p<0.05). showed that the ligand exchange reaction

on variable-charged minerals is the primary controlling mechanism leading to the stabilities of OC. Also, studies have shown that
allophane contains high concentrations of SOM that is resistant to chemical oxidation. The results indicated that the application
of three different contents of the HA used in this study had a significant effect (p<0.05) on the extractable Sio and Alp, Feo, Fep,
and Fet contents.

Conclusion

20



The study results demonstrated at first, the most important process for soil organic matter stabilization is the formation of the
surface complexes between minerals hydroxyl and the carboxyl groups of organic substances, that mainly controlled by high
amounts of short-range-order minerals (allophane). Secondly, poorly crystalline iron (Feo) has a greater effect than Alo, and in
acidic soils (without allophane), crystalline iron oxides (ferrihydrite) is more important in soil organic carbon stabilizationthe
addition of organic substances prevents the dissolution of organo-mineral complexes. On the other hand, the decomposed and
degraded Al and Fe formed organo-mineral complexes by absorbing the positive charge of the functional groups on the humic
acid surface. Formation of cation bridges (organo-metal complexes) caused the retention of Al and Fe in the soil and prevented
their release by Ammonium oxalate or sodium-pyrophosphate.
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