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Figure 1- Geographic position of study area
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Figure 2- Separation pattern of environmental parts
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Table 1- Soils classification of studied environmental parts

b S

Environmental parts

b #5016
Control Profile

(Yo 1€ 215 pol poimns) S 231555
Soil family (S.T. 2014)

OB wN -

1 Loamy, mixed, superactive, nonasid, mesic Lithic Xerorthents.

2
3
4
5

Fine loamy, mixed, superactive, mesic Typic Haploxerepts.
Fine, mixed, active, mesic Typic Haploxeralfs.
Fine, mixed, active, mesic Calcic Haploxeralfs.
Fine, mixed, active, mesic Typic Argixerolls.
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Table 2- Variance analyses of surface soil organic matter in different environmental parts

i qulio @33l 4y Gl ggaze Slupe ofile  Fogail o
df Sum of squares  Mean square F Sig.
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Figure 3- Mean comparison of surface soil organic matter (%) in environmental parts (By Dunkan's Multiple Range Test,

p<0.01)
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Table 3- Soil organic carbon stocks in environmental parts

[y ‘Jﬁ.:;‘ﬂf 1

2 3 4 5

Environmental parts

(U2 2 ) S IS o lies
Soil organic carbon stocks (t.ha%)

64.33 89.24 101 101.3 2748
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1- Excrement pedofeatures
2- Amorphous organic fine material
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Figure 4- Thin section micrographs of soil organic matter in different environmental parts; A- whole organ residues of bark
(P1-A by PPL), B- intact mass of interlaced hypha (P2-Bw1 by PPL), C- intact tissue residues of leaves (P2-A by PPL), D-
whole organ residues of stem (P3-Al by PPL), E- whole organ residues of needles (P4-Al by XPL), F- whole organ residues of
root (P5-Bt2 by PPL), G- moderate decomposed residues with black excrement (P2-A by PPL) H- cross section of inner
alteration of organ fragment (P3-Al by PPL), I- moderate decomposed leaves (P4-Al by PPL), J- moderate decomposed
organ by organisms activity and their excrement (P3-A2 by PPL), K- moderate decomposed tissue (P4-A2 by PPL), L- black

organic pigment (P4-A2 by PPL), M- well decomposed organic matter (P5-Btl by PPL), N- excrement pedofeature (P3-A by
PPL), O- excrement pedofeatur (P4-A2 by PPL), P- fresh excrement pedofeature (P5-A by PPL)
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Introduction: According to important ecological roles of soil organic matter in stabilizing ecosystems, it is
essential to consider soil organic carbon condition for managements of worldwide problems such as soil quality,
carbon cycle and climate change. Also, organic matter is one of the main component of soil which have vital
impress on its evolution. Therefore, assessing soil organic matter fate in various environmental conditions and its
relation with environmental factors will be useful for management decisions. Determining soil organic carbon
content, stocks and forms by the physico-chemical and micromorphological studies may respond to the question
about soil organic matter evolution from the different point of views. Based on mentioned reasons, our research
work focused on soil organic matter content, stocks and forms under various environmental condition of the
forest ecosystem to find new aspects of its relation with environmental factors.

Material and Methods: This research work was carried out in Arasbaran forest, northwest of Iran, which
recognized as a part of the international network of biosphere reserves and has unique species of plants with
special ecological properties. Sampling was carried out in a Kaleybar Chai Sofla sub-basin as a part of Arasbaran
forest with eastern longitude of 46° 39" to 46° 52" and northern latitude of 38° 52" to 39° 04". Based on the
Amberje climate classification, the climate of the region is semi-humid and moderate. The soil moisture and
temperature regimes are Xeric and Mesic, respectively. Hornbeam (Carpinus betulus) and Oak (Quercus petraea
and Quercus macranthera) were identified as the main woody species in this area and volcano-sedimentary
rocks were the geological structure. Primary site surveying showed 5 forest stand types such as Oak (Quercus
macranthera), Hornbeam-Oak (Carpinus betulus-Quercus macranthera), Hornbeam (Carpinus betulus),
Hornbeam-Oak (Carpinus betulus-Quercus petraea), Oak (Quercus petraea) along altitudinal transects, that
used as environmental parts with different conditions. In each environmental part, a soil profile was described
and sampling was done for physical, chemical and micromorphological analysis. After preparing soil samples in
the laboratory, soil physico-chemical routine analyses were carried out by standard methods and then the studied
soils were classified on the basis of 12th edition of soil taxonomy. To achieve the main aim of the study, various
aspects of soil organic matter evolution were assessed. Soil organic matter content was determined according to
the Walkley-Black wet oxidation method and using alteration factor f = 1.724 recommended by USDA.
Variance analysis and means compare of soil organic matter content in surface horizons of different
environmental parts were performed by using the SPSS software package and Dunkan's multiple range test,
respectively. Soil organic carbon stocks were calculated for each soil horizon and weighted average based on
profile depth was used to calculate this index for each soil profile. The prepared thin section for
micromorphological study was examined under both plane-polarized light (PPL) and cross-polarized light (XPL)
using a polarized microscope and explained based on standard terminology to identify various forms of soil
organic matter all over the study area.

Results and Discussion: Results revealed increasing of soil evolution with decreasing of elevation. Entisols,
Inceptisols, Alfisols and Mollisols with different families were the soil observed along altitudinal transects by
decreasing elevation. According to the obtained results, environmental effects caused different soil organic
matter content and evolution with various soil organic carbon stocks in each part. Improvement of environmental
condition by decreasing elevation resulted in more evolution of soil organic matter, dominant of decomposed
forms of organic matter and rise of soil organic carbon stocks from the highest part to the lowest one. Soil
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organic matter content in soil surface increased by elevation, although the main source of soil organic matter
have better condition in lower parts due to ecological reasons. This inverse statue can be explained by special
environmental conditions causing limited organic remnants decomposition in the highest parts. In the same trend
with soil evolution, soil organic carbon stocks increased by decreasing of elevation. This trend refers to the
relation of mentioned index ability with various soil-forming processes. Micromorphological study showed that
organic intact remnants were the dominant forms in upper parts which changed to well-decomposed forms in the
lowest parts. This observation revealed the occurrence of mechanical decomposition processes of organic
remnants in high elevation while biochemical ones happen in the lower parts. Also, this distribution of soil
organic matter decomposition processes can explain soil organic carbon content and stocks all over the study
area.

Conclusion: Elevation was identified as an important environmental factor controlling soil organic matter in
the studied scale. Generally, results confirm the same trend for soil organic matter evolution and soil organic
carbon stocks with soil development, especially in pedogenesis processes in relation to organic matter. Thus, it
can be recommended to use soil map for management of soil organic matter under various environmental
conditions in large-scale studies.

Keywords: Altitudinal transect, Arasbaran, Carbon stock, Organic remnants, Soil order



