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Clay Mineralogy of Paddy Soils Developed on
Different Landforms in the East of Gilan Province,
Northern Iran

H. Torabi Gelsefidi, M. K. Eghbal, M. J. Givi, and H. Khademi'

Abstract:
Clay minerals with their high surface areas and negative charges are very
important for plant nutrition. Qualitative, and semi-quantitative studies as well as
structural identification of these minerals could provide good information about
adsorption, fixation and release of different cations. In this study, clay mineralogy of
five paddy soils in upland, plain, lowland (marsh) and old and recent beach positions
were investigated. Sand, silt and clay fractions were separated by centrifuge after the
removal of organic matter, carbonates and sesquioxides. For identification of clay
minerals, clay suspensions were saturated by Mg and K and then 7 mg of clays were
placed on glass slides for XRD analysis. In addition, particles of fine clays were
observed by scanning electron microscope (SEM) and analyzed by energy dispersive X-
ray analyzer (SEM-EDXRA). In all of the soils studied, smectite, kaolinite, illite and
vermiculite clay minerals were identified. In recent beachposition, which was a young
landform and lowland under reducing condition, chlorite was identified. But, in the soils
developed in upland, plain, and old beach deposits, chlorite was not observed. Clay
mineralogy is probably more affected by parent materials and less influenced by aquic
and anthraquic conditions. However, there are some indications that aquic and
anthraquic condition may affect quantity of clay minerals, as shown by higher smectite
in poorly drained soils. Structural composition of fine clays showed isomorphic
substitutions in tetrahedral and octahedral sheets. XRD results indicated the presence of
high charged smectites, which may act like vermiculites in fixing cations such as
potassium.

Key Words: Paddy soils, Aquic and Anthraquic Conditions, Gilan Province, Smectite,
Illite, Kaolinite, Vermiculite
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