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ABSTRACT 

This project is based on the study of lichen in the region of Benavente y los Valles, 
pointing out the correlation between lichen and the quality of the air in different regions. 

The biological indicators of pollution or bio-indicators are based on the analysis of 
the sensitivity presented by some species of living beings to determine atmospheric 
gaseous pollutants, which effects allow us to identify the presence and observe the 
evolution of the atmospheric pollution.  

The lichens are symbiotic associations between an algae, a yeast and a fungus. These 
interactions originate a stable thallus with a specific structure and physiology. Many 
features, such as its longevity and its high sensitivity to the atmospheric pollutants, makes 
these living beings excellent bio-indicators (the best ones regarding the quality of the air). 
For that we had to carry out the sampling, the recognising and the determination of the 
samples and the analysis of the results. 

The results obtained in this investigation were the identification of a huge variety of 
different lichenic specimens in the sampling areas selected. The species which are 
predominant in these areas are fruitful and foliaceous lichens. Due to the data previously 
quoted, the region of Benavente y los Valles presents low or non-existent percentage of 
atmospheric pollution. 
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INTRODUCTION 

An organism is considered a bioindicator when it presents any reaction that can be 
identified by varying degrees of the environment, for example, against air pollution. A 
lot of species are incapable of adapting ecologically or genetically to the environmental 
altered condition, in order that their absence is, in fact, a sign of the problem. Their 
behavior facing these conditions differ from the natural one in aspects like habit, 
physiology, demography and relationships with other organisms.   

It is known that  many organisms can be used as bioindicators; it includes species of 
vascular plants, bryophyte, algaes, lichens, fungus, intervertebral animals and vertebral 
animals. In case of atmospheric pollution, it is considered good bioindicators for those 
organisms that present sensitivity to air contaminants, large distribution in the territory of 
study and a long longevity.   
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Fig. 1: A – Group of investigators at IES Los Sauces; B – Taking samples; C –Determining specimens with binocular magnifying 

glass ; D –.Defense of the project at the XXXIII Congress of Young Researchers 

Lichens are symbiotic associations between an algae (photobiont), a fungu (mycobiont) 
and a yeast, in which interaction a stable talus is originated, with a specific structure and 
a physiology (Spribille et al., 2016). Algaes found can be chlorophytes and cyanophytes 
and fungus that take part in the association are Ascomycetes, Basidiomycetes (Wirth et 
al., 2004). They have particular characteristics like the absence of root and conductive 
systems, they don’t have selective or protective structures from the external environment 
like cuticles or epidermis, their growth is slow, the have a huge distribution from poles to 
equator, and they grow in the surface of the most various inert or organic substratum. 
Lichens have appendicular organs, whose formations are produced by the fungu; when 



 

they project from the lower face, they serve to hold talus to the substratum and they can 
act retaining water (Izco et al., 2000).  

In this project it is suggested a study of diversity and distribution of lichens in the region 
of Benavente y los Valles, pointing out the correlation between lichens and the air quality 
in the different areas (Fig 1A). 

Precedents 

In the last few years, it has been object of a special worry the relation cause-effect, that 
is going to give rise to the disappearance and/or deformities of some lichenics species  
and/or substitution for others, just like the physiologic reasons that induce this changes 
(Hawksworth y Rose, 1976; Nimis et al., 1989; Nimis et al., 1990; Terrón Alfonso y 
Barreno Rodríguez, 1994; Fernández-Salegui, 1999; Fernández-Salegui et al., 2002; Amo 
de Paz y Burgaz, 2009).  

 

MAIN AIMS 

● To know the air quality of the region. 
● To promote knowledge of lichen diversity. 
● To make people aware of the importance of air quality. 
● To prevent respiratory and other health problems. 
● To reduce the expulsion of polluting gasses into the atmosphere in order to reduce 

climate change. 

 

MATERIALS AND METHODS 

Five sampling points representative of the study area were selected: Benavente, 
Villabrázaro (Mosteruelo), Brime de Urz, Riego del Camino y Villanueva de Azoague. 
Las zonas de control son Valladolid (capital of the autonomous community of Castilla y 
León) y Zamora (capital of province). 

Lichen sampling  

For the preparation of air quality data (Nimis et al., 1990) only the epiphytic lichens have 
been considered on the trunks and branches of the most common tree species in the region 
of Benavente y los Valles. Lichens arranged on other surfaces (soil, rocks, etc.) (Fig. 1B). 

Random harvests have been made in several trees of localities and wooded masses of the 
region. On each of the selected trunks will be observed and collected specimens present 
in the studi grid (20 x 50 cm). On the other hand, the specimens present in the branches 
have also been collected (fragments of 20 cm more or less).  

Recognition and determination of lichen biodiversity 

The identification of specimens shall be carried out on the basis of the observation of 
morphological and anatomical characteristics.  

To determine the different species, the lichen key of Wirth & Düll (2004) is used, using 
the following materials: 



 

● Binoculars magnified by morphological characters. (Fig. 1 C). 
● Optical microscope to observe the anatomical structures (perithecia, apothecia, 

etc.). These structures will be obtained in free-hand cutting sections of the lichen 
structure.  

Data analysis and collaboration with the University of León 

Data will be analyzed with descriptive statistics to make inferences about the richness, 
diversity and composition of the lichen flora of the study areas. 
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Fig. 2: A – Crustacean thallus: Lecidella carpathica; B – Foliaceous thallus: Xanthoria parietina; C – Fruticose thallus: Evernia 

prunastri; D – Compound thallus: Cladonia pyxidata. 

Finally, qualitative and quantitative data on the presence of different types of lichens have 
been discussed. 

 

 

 

 

 

 



 

RESULTS 

After collection, classification and study of the different lichens in the various sampling 
areas, we obtain the following results: 

In areas further away from the population, such as the Mosteruelo de Villabrázaro or 
villages of scarce population (Riego del Camino and Brime de Urz), the lichen species de 
líquenes that are predominant are Evernia prunastri, various types of Ramalina and 
Cladonia, as well as Parmelia sulcata and  Usnea barbata. These are foliaceous and 
fruticose lichens which are indicators of nule or very little contamination (Figs. 2C y 2D). 

As we approached important population centers, such as Benavente, the number of 
Xanthoria parietina increased (Fig. 2B). This foliaceous thallus lichen indicates some 
degree of contamination. We also find the same situation, or more accentuated, in the 
control samples of Zamora and Valladolid (Fig. 2A) (samples taken to compare with the 
situation of the region) (Table 1). 

Table 1: Lichen species and type of thallus recollected. 

 

 

 

 

 

 

 

 

 



 

CONCLUSIONS 

The obtained results  allow us to reach the final conclusions of the project: 

1. The air of Villabrázaro, Villanueva and the area near Benavente appears in good 
condition and with a very little degree of pollution. 

For this reason we observe a greater richness and abundance of lichens whose thalluses 
are fruticose and foliaceous. 

2. Comparing the area of the region of Benavente with the control cities, we can see the 
difference between living in a rural area and a more developed one. 

We live in a region that has a low degree of pollution, thanks to this, there is an 
improvement in the quality of life of the population because breathing cleaner air 
reduces the chance of respiratory disease. 

3. Humans have a significant influence on air quality and air pollution. 

For example, during field trips we observe atmospheric residues around trees that may 
be due to heating emissions in the winter season.  

This project aims to raise awareness of the state of air quality that surrounds us, with 
respect to environmental problems, to achieve greater social awareness of the challenge 
of conservation and sustainable use of natural resources. 
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