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ABSTRACT

The plant community composition and diversity in forest surrounding an
abandoned lead-zinc mine in Kup Kap Valley, Mae Taeng District, Chiang Mai
Province was studied from July to December 1997 to determine the potential of plants
as indicators of the ecological impacts of heavy metal contamination in the soil.

Four study sites with zinc (Zn) and lead (Pb) contents in soil ranging from
ambient to high levels were selected. One transect line of 400 m with § circular plots of
5 mradius and 8 quadrats of 2 m x 2 m, were established at each site. All trees with a
girth at breast height (gbh) > 10 ¢m within the plots were identified and measured for
gbh. All plants rooted within the quadrats were identified and the Domin score
recorded for every month. Soil samples at 0 - 25 cm depth were also collected next to
each quadrat and analyzed for pH, moisture at field capacity, and organic matter
content.

Tree density, species richness, and diversity (Hill's number N1 and N2)
decreased with increasing Zn and Pb levels in the soil. The forest regeneration was
limited by contamination in soil. Sorensen’s Index, Chord Distance, and Polar
Ordination (Bray-Curtis) showed there were significant changes in plant corlnmunity
composition related to Zn and Pb levels in the soil. Overlap sketches of tree

communities of site pairs showed tree extirpation in the contaminated areas.



Cluster analyses for 24 ground flora quadrats using Cosine index, distinguished
quadrats in uncontaminated areas from those in contaminated sites. Simple
Discriminant Analyses (SDA) for Zn, Pb, and pH showed that these soil factors
contributed significantly to this discrimination. Enrichment of Pb in soil was the main
factor causing changes in the ground flora.

Cluster analyses for 38 tree species and 125 ground flora species with checks
of species importance index distributions along the heavy metal gradients in soil
revealed that 29 species (76.3 %) of trees and 49 species (39.2 %) of ground flora
tended to be sensitive to soil contamination, while 3 tree species (7.9 %) and 26
ground flora species (20.8 %) were resistant. The most sensitive tree species to heavy
metal contamination were Dalbergia fusca Pierre (Leguminosae, Papilionoideae) and
Holarrhena pubescens (Buch. - Ham.) Wall. ex G. Don (Apocynaceae), while Virex
canescens Kurz (Verbenaceae) was the most resistant tree species. Microstegium
vagans (Nees ex Steud.) A. Camus and Apluda mutica L. (both Gramineae) were the
ground flora species most resistant to heavy metal contamination. These species
characterized the vegetation differences caused by heavy metal contamination.

Since certain plant species in forest ecosystems can be used as indicators, the
assessment lof the ecological impacts of heavy metals could be done quicker and
cheaper by botanical means. Moreover, detailed studies in toxicology and

biogeochemistry can be conducted easier by focusing on indicator species.
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