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Extended abstract

Introduction

Fire, as one of the important and common occurrences in all forest and rangeland ecosystems, in addition
to affecting the physical characteristics of the soil, generally causes the soil to become hydrophobic and
thus reduce water permeability. The set of these changes can affect the stability of soil aggregates and
splash erosion as the first stage of soil erosion. Therefore, investigating the effect of fire on soil erosion
can lead to a better understanding of post-fire processes in ecosystems. Accordingly, the present study
was planned with the aim of investigating the effect of fire on soil aggregates stability and splash erosion
components in laboratory conditions on the rangeland soil in Kajur watershed located in the north of Iran.

Materials and methods

The corresponding experiments were done in three control plots and 12 plots covered with dry residues of
rangeland species with four densities (250, 500, 750 and 1000 g m) based on the mass of plant residue
per unit area and cpnsequently with four different fire intensities in three replications. Then, splash cups
were placed on the soil surface and rainfall with an intensity of 60 mm h and a duration of 30 minutes
was simulated, and the splash erosion components including upward, downward, total and net splash were
measured. The soil aggregate stability was also investigated by comparing the mean weighted diameter of
the soil aggregates before and after the rainfall simulation in all plots.

Results and discussion

The results showed that the effect of fire treatment on reducing total and net splash variables and
increasing soil aggregate stability was significant at 95% and 99% confidence levels, respectively. With
the increase in the intensity of the fire treatment, in general, the trend of changes in soil aggregate
stability and splash components was increasing and decreasing, respectively. The fire treatment with an
intensity of 250 g m™ of the dry residues of the rangeland species reduced total and net splash by 35 and
44%, respectively, while the treatment of fire with the intensities of 500, 750 and 1000 g m? of the dry
residues of the rangeland species reduced total and net splash more than 95%. Although the soil aggregate
stability increased significantly with increasing the intensity of the fire treatment, the reduction of the
total and net splash in the fire treatments with an amount of >500 g m2 of the dry residues of the
rangeland species was no longer significant. The significant participation of small particles of the soil
surface without aggregation in the splash changed the intensity of the effect of fire treatment. The
percentage of reduction of total and net splash due to the fire treatment with different intensities was not
the same, which shows that the splash in the upstream and downstream directions did not decrease in the
same proportion. The soil aggregate diameter from the control treatment to fire treatments with low to
high intensities had a decreasing trend, generally.

Conclusions

According to the results of the present research and the importance and recognition of the effect of fire on
soil stability, the effect of fire treatment on soil stability should be done in soils with different textures
and organic matter contents, especially considering the fire treatment with lower and higher intensities
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and shorter and longer dutations. It is suggested that the use of suitable tools to measure soil surface
temperature during fire treatments should also be considered in future studies.
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Fig 3. A view of the rainfall simulator used in the research
(A), and a view of the soil surface after fire treatment (B)
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Fig 4. A view of the Digimizer software and the definition of the scale for measuring the soil aggregates diameter
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Table 2. Physico-chemical properties of the study soil

Soil characteristics Value (Unit)

Soil characteristics Value (Unit)

Texture Sandy loam

Silt 16 %
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pH 7.31 Sand 68 %

EC 126 ds.m-1 Carbon 2%

pb 1.49.m-3 Organic Matter 1.24%
Clay 16 %
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Table 3. The results of measuring splash components in the studied treatments

Treatment Repetition Total splash (g) Net Splash (g)
1 4.03 3.58
2 2.20 1.40
Control 3 5.81 411
Average (9) 4,01 3.03
Standard deviation (g) 1.80 1.44
1 231 1.42
Fire treatment 2 5.21 3.68
(250 g m? of dry plant 3 0.26 0.05
residue) Average (9) 2.59 171
Standard deviation (g) 2.48 1.48
1 0.15 0.06
Fire treatment 2 0.14 0.08
(500 g m? of dry plant 3 0.13 0.10
residue) Average (g) 0.14 0.08
Standard deviation (g) 0.008 0.01
1 0.15 0.13
Fire treatment 2 0.33 0.11
(750 g m? of dry plant 3 0.12 0.06
residue) Average (9) 0.20 0.10
Standard deviation (g) 0.09 0.03
1 0.04 0.02
Fire treatment 2 020 0.16
(1000 g m™2 of dry plant 3 0.09 0.03
residue) Average (9) 0.11 0.07
Standard deviation (g) 0.07 0.06
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Table 4. The percentage reduction of the total and net splash components due to fire treatment

Fire treatment Fire treatment Fire treatment Fire treatment
Study component | I n v
Toral splash (g) -35.41 -96.50 -95.01 -97.25
Net Splash (g) -43.56 -97.35 -96.69 -97.68
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Table 5. The results of measuring the mean weighted diameter of soil aggregates on the soil surface

M ighted diameter of the soil 1
ean weighted diameter of the soil aggregates Reducing the diameter of the

Treatments (mm) soil aggregate (%)
Before rainfall After rainfall
Control 1.42 0.74 47.89
Fire treatment (250 g m? of dry plant residue) 1.15 0.69 40.00
Fire treatment (500 g m? of dry plant residue) 1.30 0.79 39.23

Fire treatment (750 g m of dry plant residue) 0.98 0.80 18.37
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Fire treatment (1000 g m of dry plant residue)
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Fig 5. Changes in the reduction rate of soil aggregate diameter (%) and the total and net splash erosion (g) under the effect of fire
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