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Abstract In two locations of the Timisoara city, 
differentiated by the traffic’s intensity, during 
March-May 2005, the zinc and lead 
accumulation in two corticolous lichen species, 
Physcia aipolia and Xanthoria parietina was 
studied. The trees these two species were 
identified on were: Populus canadensis, Prunus 
pisardi, Acer platanoides and Populus alba. The 
corticolous lichen species accumulate similar 
zinc quantities regardless the studied location. In 
the case of lead, the Physcia aipolia species 
accumulates in both locations a significantly 
greater quantity (p≤0.05) compared to Xanthoria 
parietina, positively correlated with the intensity 
of the traffic.  

 Rezumat În două locaţii din oraşul Timişoara, 
diferenţiate după intensitatea traficului auto, în 
perioada martie-mai 2005, a fost studiată 
acumularea de zinc şi plumb în două specii de 
licheni corticoli, Physcia aipolia şi Xanthoria 
parietina. Arborii pe care s-au identificat cele două 
specii de licheni au fost: Populus canadensis, 
Prunus pisardi, Acer platanoides şi Populus alba. 
S-a constatat că speciile de licheni corticoli 
acumulează cantităţi asemănătoare de zinc 
indiferent de locaţia studiată. În cazul plumbului, 
specia Physcia aipolia acumulează în ambele 
locaţii o cantitate semnificativ mai mare (p ≤ 0,05) 
decât Xanthoria parietina, corelată pozitiv cu 
intensitatea traficului auto. 
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INTRODUCTION 
Lichens are symbiotic and autotrophic organisms, the result of a permanent 

association between an algae and a fungus. The cohabitation between the two partners within a 
unique organism is based on reciprocal benefits: the fungus provides the algae with mineral 
substances (probably enzymes also), and the algae synthesize the organic substances. Isolated, 
none of the partners would be able to live in an environment that is cold and austere, such is the 
one these kinds of cryptogams occur and develop. [1, 5, 7] 

Lichens can absorb the liquid or gaseous water on the entire surface of the talus, 
reaching complete saturation in a few minutes, even if completely dried. The thicker cellular 
walls and the gelatinous layer in the structure of the cellular walls allow the lichens to store 
water to survive during prolonged drought periods. Compared to the superior plants, lichens 
display several morpho-physiological particularities, such as the absence of the radicular 
system and the wax-like cuticle, conferring a superior receptivity towards the atmospheric 
pollutants. Added to this is the rapid and non-selective absorption of the soluble compounds on 
the entire surface of the thallus. [1, 5, 7, 9] 

Thus, even though lichens are ubiquitary and resistant plants, they are very sensitive 
to gaseous substances that pollute the atmosphere. With the exception of some species 
occurring on bricks, tiles and other construction materials, lichens lack in the industrialized 
areas. Some lichen species can stand the polluted atmosphere, such as Lecanoria conizaeoides 
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and Stereocaulon pileatum. Others are very sensitive to gaseous pollutants of the acidophilic 
type (SOx, NOx) such as Xanthoria sp., Physcia sp., Parmelia furfuraceea, Peltigera canina, 
Cladonia pyxidata and others, so that the lack of these saxicolous, terricolous or corticolous  
species are clear evidences of the impact of the pollutants on the environment. Based on these 
observations, the use of certain lichen species in the atmospheric air quality monitoring was 
considered. [2, 3, 4] 

Air pollution assessment using lichens was done till the end of the 60’s on a 
qualitatively level. With the introduction of the calculation system of the index of atmospheric 
purity (IAP), proposed by de Sloover and Le Blanc (1968), were developed researches to use 
the corticolous lichens in the quantitative monitoring. Based on this, in some countries (Italy - 
1990, Germany - 1993) the national standards of lichen use in the air monitoring were 
established, so that they are considered today to be true bioinstruments for air quality 
assessment. [6, 9, 10] 

Almost at the same time, the use of lichens to monitor the air heavy metals imposed. 
These pollutants can accumulate in lichens in very high concentrations by trapping the 
insoluble particles due to certain extracellular physiological processes of ion exchange, 
absorption and active up-take. Thus, Burton (1986) and Slovf (1995) researched the cobalt and 
zinc uptake and release in several lichen species, underlying the necessity to correlate the 
morphological differences of the lichens resulted after heavy metal fixation and the possibility 
to use them in the monitoring process. [6, 9, 10, 11] 

Thus the use of corticolous lichens as bioindicators in the process of monitoring the 
air quality is actual and advisable. In this way, the objectives of the researches from the present 
paper regard the identification of the lead and zinc concentrations in some corticolous lichen 
species and the study of the effects these pollutants can have on their morphological structure. 

 
MATERIALS AND METHODS 
The study of the corticolous lichens was done during March-May 2005 in three 

locations of the Timisoara city area. There were evidenced the following lichen species: 
Xanthoria parietina, Parmelia sulcata, Physcia aipolia şi Physcia tenella. The tree species 
they occur on were: Acer platanoides, Populus alba, Populus canadeusis and Prunus pisardi. 
The samples were taken for analysis according to the norms mentioned in the practical guide 
“Air Quality Monitoring with Epiphytic Lichens” published by Jeffrey Brisko (2002). Lead 
and zinc assessment was done according with STAS 9597/1-74 and STAS 9597/17-86, and the 
values were read on a Varian Spectra AAS spectrophotometer. 

 
RESULTS AND DISCUSSIONS 
Figure 1 shows the values of the zinc and lead accumulated by the Physcia aipolia 

and Xanthoria parietina species developed on trees such as Acer platanoides and Populus alba 
from the Botanical Park.  

The two corticolous lichen species studied accumulate similar quantities of zinc; the 
difference is small and insignificant. In the case of lead, the Physcia aipolia species 
accumulates a quantity 20.7% greater than Xanthoria parietina; difference is significant for 
p≤0.05.  

In the Lugojului Way location, where exiting Timisoara city the two species of 
corticolous lichens were studied on Populus canadensis and Prunus pisardi trees (figure 2). 
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Fig. 1. Zn and Pb values in the P.B. location 
 

In this location, the recorded values for zinc are smaller than those recorded in the 
Botanical Park, as well, with small and insignificant differences between the two species. This 
location is characterized by a more intense auto traffic that also has heavy-duty auto vehicles. 
In this situation, the accumulated lead values are higher for each of the analyzed lichen species. 
Thus, in the case of Physcia aipolia the lead quantity is 87.5% greater, and for the Xanthoria 
parietina species the accumulated lead quantity is 64% greater than that found in the Botanical 
Park location. In both situations, the differences are significant for p≤0.05. 

 
Fig. 2. Zn and Pb values in the L.W. location 
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Comparing the zinc and lead accumulation rates of the two corticolous lichen species 
for March and May, the zinc accumulation rate for both locations do not show differences. In 
the case of lead, the Physcia aipolia species has a superior accumulation rate compared to 
Xanthoria parietina species by 20.7% in the first location and by 37.9% in the second location. 
As well, it seems that this accumulation rate is proportional with the traffic intensity, with the 
increased quantities of lead emitted by the exhaust pipe. 

 
CONCLUSIONS 
1. Both Physcia aipolia and Xanthoria parietina accumulate similar quantities 

regardless the intensity of the traffic. 
2. Compared with the Xanthoria parietina, the Physcia aipolia species accumulates a 

lead quantity that is significantly greater (p≤0.05), directly correlated with the traffic’s 
intensity. 
 

 LITERATURE 
AHMADJIAN V., 1993 - The Lichen Symbiosis. Ed. John Wilez and Sons, New York; 
Bartók K., 1988 - Heavy metal distribution in several lichen species in a polluted area. - Revue 

Roumaine de Biologie, Série de Biologie Végétal 33(2):127-134; 
BARTÓK K., NICOARA A., BERCEA V., OSVATH T., 1992 - Biological responses in the lichen 

Xanthoria parietina transplanted in biomonitoring stations. - Revue 
Roumaine de Biologie, Série de Biologie Végétal 37(2):135-142; 

BEEBY A., 2001 - What do sentinels stand for? Environ. Pollut. 112:285-298; 
LIXANDRU B., TRANDAFIR G., 2005 - Despre licheni şi importanţa lor economică şi ecologică. 

ECOTERRA nr.6, p. 26-27; 
LOPPI S. et al., 2004 - Biodiversity of epiphytic lichens and heavy metal contents of 

Flavoparmelia caperata thali as indicators of temporal variations of air 
pollution in the town of Montecatini Terme (central Italy). Science of the 
Total Environment 326:113-112; 

MANU ELENA, PETRIA ELENA, 1971- Lichenii-un paradox al naturii, Ed. Ştiinţifică, Bucureşti; 
MORUZZI C., TOMA I., 1971 - Lichenii – determinator de plante inferioare, Ed. Didactică şi 

Pedagogică, Bucureşti,; 
PURVIS W., 2000 - Lichens. The Natural History Museum, London; 
SITTE P., ZIEGLER H., EHRENDORFER F., STRASBURGER E., NOLL FRITZ, SCHENCK HEINRICH, 

2002 - Lehrbuch der Botanik fur Hochschulen, Ed. Gustav Fischer Verlag, 
Stutgardt; 

*** - Botanical Journal of the Linnean Society, 96, 31-43. 
 


