Fire in the Earth System Abstracts

oS e 66,2023

© Author(s) 2023. CC Attribution 3.0 License

Fire against chipped pruned branches mulches in
olive orchards. Their effect on soil hydrology

'Pérez-Albarracin, Ana, “Salvati, Luca, 'Escriva-Saneugenio, Francisco and 'Cerda, Artemi

'Soil Erosion and Degradation Research Group Departament de Geografia. Universitat de
Valencia. Blasco Ibafiez, 28, 46010-Valencia. Spain

*Department of Methods and Models for Economics, Territory and Finance (MEMOTEF),
Faculty of Economics, Sapienza University of Rome, Via del Castro Laurenziano 9,
I-00161 Rome, Italy

Abstract

Soil and water losses resulting from conventional citrus plantations are often considered
non-sustainable due to the high rates of soil degradation. To achieve sustainability and
land degradation neutrality in citrus production new strategies should be developed to
avoid non-sustainable soil and water losses. The use of chipped pruned branches as
mulch is evaluated here as an alternative option to traditional burning carried out by
farmers. We selected two paired plots under Glyphosate treatment for 30 years, with
bare soils (no weeds or catch crops), in the control plot the branches were burnt (CON),
meanwhile on the chipped pruned branches plot were chopped as a mulch (BRA). The
pruning was done on March 30th, 2019, and the pruned branches were collected and
chopped in a nearby field (30 m). After July 21st a set of 25 paired plots (50 plots) were
established in the field with plots covered with chopped pruned branches (CON) and bare
(CON). The amount of mulch applied was 125.9+30.9 g m-2 of chipped pruned branches.
We used a rainfall simulator at 55 mm h-1 rainfall intensity for one hour on a 0.25 m2
plot to properly determine the time to ponding, the time to runoff, and runoff and
sediment discharge. The results show that the soils of the Control (CON) and chipped
pruned branches mulch-covered ones (BRA) are similar in grain size, organic matter,
water content, and bulk density. However, the cover increased in the BRA ones due to
the mulch created by the chopped branches. The ponding, runoff initiation, and runoff
outlet were faster in the CON plots (49’; 96’; 133’) than in the BRA plots (104’; 242’;
458’), respectively. Runoff discharge also found large differences: 72% versus 44 % for
the CON and BRA plots, on average. Runoff concentration was 9.2 and 5.9 g 1-1,
Sediment delivery 112.43 and 33.38 g, and soil erosion 2.22 and 0.55 Mg ha-1 h-1,
respectively for CON and BRA plots. The use of chipped pruned branches as mulch
caused a sudden decrease in runoff and soil losses, increase soil moisture, and reduced
soil erodibility due to the cover of the litter. The use of chipped pruned branches
contributes to an immediate soil and water loss reduction which is due to the mulch
effect.
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