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3- Geometric mean diameter
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1- Physical fractionation (density fractionation)
2- Particle size fractionation
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Figure 1. Location of the study area along with observation points in each land use (M: forest, ®: range, : agriculture).

1- Generalized linear models
2- Soft computing
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2- Free particulate? light fraction; fLF
3- Occluded light fraction; oLF
4- Mineral associated heavy fraction; MaHF
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1- Mean weight diameter
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3- Kolmogrov-Smirnov test

oy

slals s doles i ol s § S
STesle Glubl) e b F)) ol S
Jole ol g s glils T 5l g0 1355 o antlis
ol 0 4525 Ypens (o5l 5 oS slasils
53 5 e T s S sty YL CN s b as
.:).Zvaut‘.imi;.ﬂc)lﬁb

S Ggad ekl 5 eddoiil i a
Oea b e DSy Jsons 51 1) oo £
(s 08l OS &S ol 5l o355 J&o
Sl sladlas= ;.J.;S\J.; Sl odens 55 s
03,5 oxSl, gl oaslsllp g, 5l eail
Loaids 0 gl p (F2) glals JTesle oy i
S Sese sl oKis 5 5oa A0 LIS
S Sl aids Yo gl sdal sty O el o
BELIR AKKINSTUPVI Fo § Y JYRSRIIR S At 1
3 e i S, b s S 5 il
S A Bl 0 S /80 adly Blo S
slse 5okl (2 Ql:.ﬂiu&ki LS g
D55 4 OOl Sl 6 Se e b lo 8 )
a3 0 glos jo 5 LS ) laid &b S
Olgear Jidw opl s 8 i 051 53 o genkes
Sad e arld (F2) eddy Caw lals iy
Vsoro 6 oddy o S i B,
ol (S35 s glaplS 3 L s e a5
sl 3 s olg Jele o ise ol (FO)
LaalaSls o 50 a3 5 o153 ,5)8 51 e
g g0 NI

o Olea (SLL skile 5 eddiopiis
3 s OF (i bl (F3) T esle 5
Gad Sge Sop 5 S glails S ol JT osle

Gom b S ol JTosle sdd wgesn L ool

1- Ultra sound
2- Ultrasonic
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1- Feed forward
2- Leverrberg Marq
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Figure 2. Total mean of soil organic matter and its different fractions in three land uses and macro and micro aggregates.
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Figure 3. Linear regression relationships between MWD and studied variables in different land uses.
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uses obtained by the artificial neural network model.
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Abstract

Background and Objectives: Soil structure stability refers to the ability of a soil to hold up the
solid particle arrangement and the spaces among them when face to different stresses.
According to the important role of organic matters in formation and stability of soil aggregates;
it appears that the different fractions of them may also have significant effects on soil aggregate
stability. Furthermore, separating the different fractions of organic matter helps the
identification of the sensitive and sustainable parts and their locations in aggregate structure.
The purpose of this study is to evaluate the effect of different fractions of organic matters on the
soil macro (>0.25 mm) and micro (<0.25 mm) aggregate stabilities using artificial neural
network and linear regression models. Also, the relationships between different parts of soil
organic matters in the various components of aggregates and the impact of land use type on
them as well as the most effective organic matter fraction on the aggregate stability were
investigated in various land uses in this study.

Materials and Methods: Fifteen soil samples were taken from the surface (0-10 cm)
using a supervised random method in three different land uses including forest, range and
agricultural lands (totally, 45 points) in Rabor region, Kerman province. After air-drying the
samples and passing them through a 4 mm sieve, mean weight diameter (MWD) of soil
aggregates was measured using the wet sieve method for the macro and micro aggregates.
Then, different fractionations of organic matters in the macro and micro aggregates were
determined using the density method. Finally, the amount of organic carbon in different
fractions of organic materials and also the total amount of soil organic carbon were identified
using the Walkley-Black method and then the percentage of total organic matter existed in
each fraction was calculated by considering the weight and percentage of organic matter in
each fraction,. Afterward, the organic matter data were used as input to the artificial neural
network model. Besides, the regression relationships among the variables and soil aggregate
stability were investigated.

Results: The results showed that the free light fraction of organic matter (F;) in the
macro-aggregates was greater than in the micro-aggregates. Also, the Fi-amount in the forest
was greater than the other two investigated land uses due to the higher organic matter content.
The amounts of occluded light fraction of organic matter (F,) in the agricultural lands were
lower than other land uses which might be due to tillage operation, soil aggregate destruction
and release of the trapped organic matter inside of them. The parts of organic matter which were
associated with mineral fractions (F3) were allocated with the largest percentage of the total soil
organic matter as compared to the other two fractions. The amount of last mentioned fraction
was higher in the micro-aggregates than the macro-aggregates in all three investigated land uses.
Results also revealed that the linear regression was not able to identify the interrelationship
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between the studied variables and aggregates stability index. In contrast, the diagrams related to
artificial neural network model showed that all input variables to the model have influenced the
MWD, although the important coefficients of the input variables were different.

Conclusion: Different fractions of soil organic matter were more sensitive to the land use type
than the total organic matter. The macro and micro aggregate percentages were different
depending to the land use type; however, the micro aggregates with greater organic matter
contents were more stable against entered stresses than the macro aggregates. Artificial neural
network model had more efficiency in estimating the soil aggregate stability than the linear
regression method indicating that there is a non-linear relationship between different fractions of
organic matter and MWD. By considering the accuracy and efficiency of artificial neural
network model, it appears that this method can be used to determine the linear and non-linear
relationship among different soil properties, with higher precision and lower cost and time.
Nevertheless, utilization of this method for estimating the different soil properties is proposed
for the future researches.

Keywords: Physical fractionation of soil organic matter, Aggregate stability, Linear correlation,
Artificial neural network model
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