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Background and Objectives: Heavy harvesting machines through
compaction and changes in the physical structure of the soil lead to an
impact on the habitat of soil in logging routes, winching routes and the
location of log landings. Therefore, these effects persist for years after the
harvesting operation. The aim of this study was to analyze the recovery of
disturbed soil physical properties, including moisture content, bulk density,
macroporosity, and total porosity across slope and traffic classes of
abandoned skid trails within 10, 15, and 30 years after cessation of
harvesting operations.

Materials and Methods: This study was carried out in the Kuhmian
watershed in Golestan province. The intended treatments included three
classes of traffic intensity and two levels of slope gradients. To do so, at
each trail age, three traffic intensities of low, medium and severe were
separated regarding the distance from the roadside landings and the routes
branched from the main road. Within each traffic intensity, two slope
classes <15% and > 15% were identified. A 40-meter plot was delineated
and 6 soil samples were taken to the laboratory to measure the physical
properties of the soil, including moisture content, bulk density,
macroporosity, and total porosity. The moisture content of the samples was
measured using a digital scale. The dry weight of the samples and other
properties were measured in the laboratory.

Results: The results showed that after 10 years, none of soil physical
properties were recovered in all the studied treatments. In heavy traffic of
the 30 years of trail values of moisture content (8% higher), bulk density
(14% higher), macroporosity (18% lower) and total porosity (12% lower)
compare to control areas. In treatments with slope <15% moisture content,
macroporosity, and total porosity recovered, however, in slops >15%
values of bulk density and macroporosity were 11% higher and 13% lower,
respectively, compare to control areas. Regardless of slopes and traffic
levels, macroporosity did not recover and its value was 12% lower
compared to control areas after 30 years.
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Conclusion: The results of this study showed that soil physical properties
did not recovery in treatments with heavy traffic and slopes >15% even
after 30 years. It is recommended to use logging residues over skidding
trails before skidding operations and use lower load capacity in order to
enhance soil recovery and protect degraded soil a result of skidding
operations in unfavorable conditions.
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Figure 1. The effect of traffic intensity on the percentage of soil moisture in the studied trails,
the upper letters of the column indicate a significant difference among all classes.
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Figure 2. The effect of traffic intensity on soil bulk density in the studied trails,
the upper letters of the column indicate a significant difference among all classes.
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Figure 3. The effect of traffic intensity on microporosity in the studied trails,
the upper letters of the column indicate a significant difference among all classes.
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Figure 4. The effect of traffic intensity on total porosity in the studied trails,
the upper letters of the column indicate a significant difference among all classes.
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Table 2. The effect of slope gradient on disturbed soil physical properties in skid trails using Duncan's test.
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Table 3. Mean + standard related to the effect of ages on soil physical properties in skid trails using Duncan's test.
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