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Figure 1. Location of study area in the Kurdistan province (A), and studied treatments (B).
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One composite sample per plot (each obtained from 3 subsamples) x 3 plots per treatment x 7 treatments = 21 composite samples in total
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Figure 2. Schematic diagram of soil sampling and preparation of the analyzed specimens (Note that only one
plot is shown as an example of the three plots in each treatment). Unburned oak forest inside (FI), outside
sprout clumps (FO), forest undergone high severity fire inside sprout clumps (BHI), moderate severity fire

inside sprout clumps (BMI) and low severity fire outside sprout clumps (BLO), vineyard under (VI) and
outside (VO) the canopy.
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Figure 3. Size distribution of dry soil aggregates in different study treatments (Mean+SE). Forest inside sprout
clumps (FI), Forest outside sprout clumps (FO), Forest burned with high severity-inside sprout clumps (BHI),
Forest burned with moderate severity inside sprout clumps (BMI), Forest burned with low severity outside
sprout clumps (BLO), Vineyard under the canopy (VI), Vineyard outside the canopy (VO).
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Table 1. Total soil organic carbon (Mg h™) and soil organic carbon content (% of total weight) in the soil
aggregate size fractions in different study treatments (mean + standard error)’.
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1. Different superscripts indicate significant differences (P < 0.05) among mean values in each column according to Duncan

Multiple Range Test.
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Table 2. Analysis of variance of soil organic carbon decomposition (A).
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Table 3. The soil organic carbon decomposition (A) in aggregate size over different incubation change cycles
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Abstract

Background and Objectives: Forest fires and land use change have become a major global
concern due to their significant role in environmental degradation and climate change.
Meanwhile, the soil of forests and pastures has always been considered due to its relatively high
organic matter and suitable structure. However, fires and changes in the management of these
ecosystems and the application of tillage have had detrimental effects on soil structure and loss
of organic matter of the natural ecosystems. Therefore, this study investigates the effect of
wildfires and land use change to vineyard on soil organic carbon (SOC) content and its soil
organic carbon decomposition rate (SDR) in aggregate size fraction of the Oak Forest in
Northern Zagros.

Materials and Methods: For this purpose, topsoil (0-5 cm depth) was sampled in a natural oak
forest from both inside (FI) and outside (FO) sprout clumps, a portion of the forest burned three
years earlier from areas undergone high (BHI), moderate (BMI), or low (BLO) severity and a
vineyard planted thirty years earlier in place of the forest from both under the foliage of vines
(VI) and outside it (VO). All soil samples were air-dried and sieved to obtain four aggregate
size fractions (8-2, 2-1, 1-0.25 and <0.25 mm in diameter). The SOC was determined in all
fractions. Then, each aggregate size fraction was incubated at 70% water holding capacity in
temperature cycles from 5 to 35 °C, with an interval of 5 °C, then the basal soil respiration was
measured at each temperature point after 2 days incubation. Then, the amount of SDR index in
cach aggregate size fractions was obtained from the slope of the equation of the amount of CO,
emitted against the corresponding temperature in each temperature cycle.

Results: The results of this study showed that cultivation and fire, especially its severe type, cause
significant damage to large aggregates and increase the fine aggregates. So that, the highest and
lowest amounts of coarse aggregates (2-8 mm) were obtained in FI (61.6%) and VI (11.1%)
treatments, respectively. Whereas, the highest and lowest amounts of fine aggregates
(< 0.25 mm) were obtained in VI (12.4%) and FI (5.7%) treatments, respectively. The results also
showed that in all the studied treatments, the amount of SOC increased with decreasing of the soil
aggregates size. Furthermore, in compared to the virgin forest, cultivation in the vineyard resulted
in a significant reduction in SOC, while no changes in this parameter were observed in the fire
treatments. The results also showed that in all the studied treatments, the amount of SDR index
increased with decreasing of the soil aggregates size and this index followed the trend: FI (7.2) >
BHI (5.4) > FO (5.2) > BMI (4.7) > BLO (2.9) > VI (1.4) > VO (0.4).
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Conclusion: Overall, the effect of 30 years of land use change in the destruction of soil
aggregates is more than one fire even of its severe type, but the effect of a fire once in the
destruction of soil aggregates is much greater. The results also showed that the SDR in soils that
are rich in organic matter (FI and BHI) could be more vulnerable to warming and intensify
global warming more strongly than arable lands (VI and VO).

Keywords: Aggregates, Land use changes, Organic carbon decomposition rate, Wildfire
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