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Conclusions and future research directions

CONCLUSIONS

Effects of prescribed burning on soil organic carbon, aggregate stability and water repellency

1. Fire severely decreased the SOC content in the <0.25 mm fraction at 0-1 cm depth and in the
0.25-0.5 mm at 0-2 cm depth. This translated to a 45 % SOC reduction at 0-1 cm depth in the

whole soil that did not recover during the studied period.

2. The SWR was significantly reduced by burning mainly at 0-1 cm depth for the <0.25 to 2 mm
sieve fractions and the whole soil. One year after the prescribed burning, SWR recovered in

these fractions, reaching even higher values than those of the unburned soil.

3. The AS of the 0.25-0.5 mm aggregates increased after fire, but one year later, it suffered a

striking decrease in all aggregate sizes and depths, probably related to cattle trampling.

4. The fine aggregate fractions (<2 mm) are more prone to be affected by fire, and they
determine the behavior of the whole soil to a greater extent than coarser fractions (2-4 and 4-

10 mm).

Effects of prescribed burning on soil nutrient content

5. Despite the severe affection of fire on SOM at 0-1 cm depth, it had few direct repercussions

on soil nutrient content and availability.

6. As a consequence of site characteristics (i.e., burning season, slope and precipitation), high
nutrient losses were detected one year after burning that were probably related to leaching

and/or erosion.

Effects of prescribed burning on soil organic carbon stocks and dynamics

7. The prescribed burning of shrubs had contrasting direct effects on SOCS and related

biological properties among sites.
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7.1. At the Buisan site, all the studied soil properties (SOCS, NS, MBC, SR and B-D-
glucosidase) were significantly reduced by fire at 0-1 cm depth while only SR was also

affected down to 1-2 cm depth.

7.2. At the Asin and Yebra sites, fire had no direct effects on SOCS, NS, SOC/TN, MBC, SR

and B-D-glucosidase.

8. At the Buisan site, the SOCS recovered to values similar to those of the unburned soils 2 years
after burning. One year after burning, the SOCS at Asin were 60 % higher than those of the

unburned soils at 0-1 cm depth.

9. The results obtained at the three sites for the short- and mid-term showed a decrease in
carbon mineralization, which was probably due to the changes in the quality of new SOM inputs

and the variations in cycling rates.

10. Burning may allow for higher C sequestration in the soil in the long term, which is related to

the reduced biological activity and the incorporation of partially charred vegetal remains

General conclusions

11. It is important how samplings are conducted (i.e., sampled soil depth, time since burning

and ash removal) to isolate the direct effects of fire on soils.

12. The direct effects of burning on soil are highly dependent on the environmental conditions

and how fire is applied.

12.1. When the rapid spread of fire was favored, the soil properties remained virtually

unchanged.

12.2. Burning in autumn may be advisable against burning in spring. The snowfall that
followed the burnings may have stabilized the ashes and remaining litter, favoring its

incorporation into the soil and preventing erosion.
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FUTURE RESEARCH DIRECTIONS

The present dissertation, because it consists on a general characterization of the effects of
shrubs prescribed burnings on soil properties in humid mountain environments, raises
numerous unanswered questions and thus, opportunities and directions for future research.
Based on the findings stated above and the issues that arose during the development of the

project, there are a number of gaps in knowledge that would benefit from further research, as:

Further work is needed regarding how the different environmental conditions as well as the
ignition techniques applied influence the effect of fire on soils in order to determine the optimal

conditions for burning.

The Echinospartum horridum prescribed burnings are conducted to recover pasturelands. For
this reason, it is of interest the study of the plant-soil relationship to detect whether the

changes in soil properties after burning affect the recovery of the herbaceous vegetation.

It is essential to study whether the apparent improved carbon sequestration in the soil and the
pasture development could balance the losses produced by the burning of biomass over the

long term.

Some authors advise against the use of burning as a tool for shrub removal due to its effects on
soil and suggest mechanical clearing as a better management practice. Because either clearing
and prescribed burning have not always had satisfactory outcomes, further research based on a

comparative approach is needed to assess the suitability and sustainability of both practices.

It would also be of interest to study the soil loss by erosion after prescribed burning, especially

in areas such as the Pyrenees, where the rainfall is high and the slopes are usually steep.
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