Biomonitoring of urban habitat quality by anatomical and chemical characteristics of plant foliage
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Monitoring of urban habitat quality is generally done by physico-chemical measurements of single pollutants in air, soil and water, thus ignoring the combined effects pollutants have on biological tissues.  In addition, high costs dealing with such measurements limit the spatial resolution of available data. Biological monitoring procedures are thus required to assess urban habitat quality. 
This study focused on the potential of specific leaf area (SLA), stomatal density (SD) and stomatal pore surface (SPS) as easy-to-measure plant parameters in low cost biomonitoring of urban habitat quality using two common herbaceous plants; Taraxacum officinalis and Plantago lanceolata. The study area (81.5 km2) was the city of Gent, Belgium. In the study area 169 sampling locations were identified within four land use classes; pasture (P), urban green (UG), urban (U) and harbour and industry (HI). SLA, SD, SPS, and minimal stomatal resistance (Rs) were measured in both plant species while chlorophyll a and b, C and N content, δ13C and δ15N were only measured in leaf samples of T. officinalis. 
SLA of P. lanceolata differed significantly (p<0.05) between land use classes                                                but it did not reveal a clear pattern, while in T. officinalis it was not significantly different between land use classes. For both species SPS significantly (p<0.05) decreased while Rs significantly (p<0.05) increased at more urbanized and industrial areas (U and HI) compared to less urbanized areas (P). This pattern was more pronounced for the adaxial compared to the abaxial side. SD of P. lanceolata increased significantly (p<0.05) at more urbanized and industrial areas compared to less urbanized areas. In addition, urbanized and industrial land use classes showed significantly lower δ13C in T. officinalis compared to the pasture land use class. 
Geostatistical analysis revealed that the spatial distribution of SLA, SPS, and Rs of both species varied considerably across the study area, indicating a different habitat quality from the harbour area in the north, over the city center in the middle and the industrial areas in the south, compared to off city areas. Spatial patterns of δ13C of T. officinalis showed depleted δ13C levels in city areas indicating the diluted δ13C in the urban atmosphere by fuel combustion. We concluded that both species can be used as bioindicators and stomatal characteristics seem to be the most promising parameter for estimating urban habitat quality with high spatial resolution.

