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 Wildfires produce several ecological and environmental impacts on the physical and chemical soil characteristics, as 
well as on the properties and dynamics of soil microbial populations. Microorganisms are good indicators of ecosystem 
function and sustainability and therefore the studies about the impact of fire on microbial communities is relevant to 
understand the role of fire in ecosystem functioning. Although several authors have provided data about total 
microbial biomass and activity in soils affected by fires, there is little information about the composition and evolution 
of soil microbial populations after the passage of fire. In this work the effect of wildfires on the genetic diversity of 
microbial populations in soils from the island of Tenerife (Canary Islands, Spain) is studied. The final objective was to 
get information about the recovery of soil functionality after wildfires. 
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1 INTRODUCTION 

Forest fires, a frequent and recurrent phenomenon in 

Mediterranean countries, have received increasing 

attention due to its important role in forest ecosystems. 

Wildfires produce undesirable effects on vegetation cover 

and reduce soil fertility favouring erosive processes and 

soil nutrients losses (Fernández et al., 2007). Fires also 

affect carbon cycling in forests directly by oxidizing many 

of the available compounds and indirectly by changing 

environmental constraints on microbial activity (Hamman 

et al., 2007). Hence, wildfires produce several ecological 

and environmental impacts on physical and chemical soil 

characteristics (González-Pérez et al., 2004), as well as on 

properties and dynamics of microbial populations (Acea & 

Carballas, 1996).  

As microorganisms are considered as indicators of 

ecosystem function and sustainability (Kara & Bolat, 2009), 

the scientific studies about the impact that wildfires exerts 

on microbial communities is vital to understand the role of 

fire in ecosystem functioning. Although several authors 

have provided data about total microbial biomass and 

activity in burned soils, there is little information on the 

composition of the microbial populations.  

Microbial diversity of soils can be studied using classical 

methods based on culturing procedures, and nowadays, 

through the use of DNA-based techniques which allow the 

differentiation of microorganisms within complex 

microbial communities. The aim of this work was to study 

the effect of wildfires on genetic diversity of microbial 

populations of different soils so as to get information 

about the recovery of soil functionality.  
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Figure 1. Photographs of Bacteria (upper) and Archaea (lower) DNA profiles from burned soils (Q) and control soils (C) obtained by 
DGGE. (BR: before rain; AR: after rain). 
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loaded onto 6% polyacrylamide gels containing a 

formamide-urea linear denaturing gradient of 55-60 % or 

55-70 % for Bacteria and Archaea, respectively.  Gels were 

run in 1X TAE at a constant voltage of 60 V for 18 h at 60 

ºC. Bands were visualized by staining the gels with 

ethidium bromide (50 µg/ml) for 20 min and destaining in 

deionized water for 40 min. The gels were exposed to UV 

light to visualize the bands.  

With the DGGE banding profiles, a UPGM cluster analysis 

using the PAST software(Hammer et al., 2001) was made, 

with the Jaccard´s similarity index(absence-presence of 

bands). Shannon index of general diversity were also 

calculated with thissoftware. 

2.3 16S rRNA gene clone library and sequence analysis 

The phylogenetic affiliation of the Bacteria present in the 

samples was examined by partially sequencing the 16S 

rRNA gene. Bacteria 16S rRNA genes were amplified from 

soil DNA by PCR using the primers 27f and 1492r. The PCR-

amplified DNA fragments were cloned into the pCR 2.1 

vector of the Topo TA Cloning Kitaccording to the 

manufacturer’s protocol. Then, competent E. coli cells 

were transformed and plated. White colonies were 

screened for inserts of the expected size by using primers 

M13f and M13r. Clones were purified with Ultraclean PCR 

clean-up Kit and selected for sequencing at the Molecular 

Biology Service of the University of Alcalá de Henares 

(Madrid, Spain). The sequences obtained were compared 

with available database sequences using the Ribosomal 

2 METHODS 

2.1 SOIL SAMPLING AND PROCESSING 

Four scenarios from the Canary Island of Tenerife (Cruz del 

Cura, Los Castillos, Los Areneros and La Guancha) affected 

by a fire (August of 2007) have been studied, as well as 

unaffected, control soils. Two sampling were done, the 

first one after the wildfire and the second one after the 

first rain.  

All soil samples were collected from the upper layer (0-15 

cm) in plastic bags and transported to the laboratory on 

ice. Then, soils were dried at room temperature and sieved 

at 2 mm mesh size.  Soil samples were stored at -20ºC for 

genetic analysis. 

2.2 BACTERIA AND ARCHAEA COMMUNITIES 

FINGERPRINTING BY DGGE 

DNA was extracted from 0.5 g of soil samples using Power 

Soil DNA Isolation kit. Purified DNA samples were resolved 

by electrophoresis in a 1% agarose gel, stained with 

ethidium bromide and observed under UV light (λ 254 nm).  

Bacteria and Archaea 16S rRNA genes were amplified from 

DNA samples by PCR and then subjected to analysis by 

DGGE. Primers 341f + GC clamp and 907r and 344f + GC 

clamp and 915r were used to study Bacteria and Archaea 

community profiles, respectively. PCR products were 
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Database Project for phylogenetic assignment (Cote et al., 

2009) (http://rdp.cme.msu.edu). Sequences with 

similarities >95 % were considered to represent the same 

taxonomic group. Shannon index was also calculated using 

PAST program. 

3 RESULTS AND CONCLUSIONS 

DGGE and clone library analysis was used to estimate 

microbial diversity of the control and burned soils. 

Microbial communities’ profiles by DGGE analysis of the 

soils are shown in Figure 1. Different band patterns were 

detected among the different analyzed soil zones, as well 

as between control and burned soils both before and after 

rain. 

Shannon index corresponding to Bacteria and Archaea 

domains were calculated from DGGE profiles. Before the 

rain, Shannon index value of Bacteria domain was higher in 

burned soils than in control soils from the areas Los 

Areneros and La Guancha, but the opposite was observed 

in Cruz del Cura and Los Castillos soils. After the rain, the 

Shannon index was higher in burned soils than in control 

soils everywhere. Shannon index values of Archaea domain 

were higher in burned soils than in control soils in all zones 

except in Los Castillos both before and after the first rain. 

Clone libraries were also carried out to analyze the 

biodiversity of burned and control soils. The study of the 

results leads us to the following conclusions: 1) Different 

phyla have been found in control soils and in burned soils; 

2) The predominant groups in most of the samples were 

Proteobacteria, Actinobacteria and Acidobacteria; 3) In 

burned soils an increase in the percentage of 

Actinobacteria phylum, as compared with control soils, has 

been observed in all the zones; 4) the Shannon index from 

clone library was higher in burned soils than in control soils 

from Cruz del Cura and Los Areneros. 
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