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ABSTRACT

The ability of individual plant species to tolerate or accumulate heavy metal
pollutants has been investigated widely in temperate countries. In contrast, tropical
Asian countries have had very few investigations on plants as indicators. The purpose of
this study is to investigate the effects of lead on seed germination and seedling growth of
seven introduced and native plant species in this area: Eleusine indica (L.) Gaertn.
(Gramineae), Euphorbia heterophylla L. (Buphorbiaceae), Pisum sativum L.
(Leguminosae, Papilionoideae), Helianthus annuus L. (Compositae), Brassica rapa L.
cv. Chinese cabbage (Cruciferae), Lagerstroemia speciosa (L.) Pers. var. speciosa
(Lythraceae), and Shorea roxburghii G. Don (Dipterocarpaceae).

For seed germination tests, seeds were placed on the surface of filter paper in
plastic dishes with 10 ml lead solution of different concentrations (0, 100, 250, 500, and
1000 pg/ml) added. Germination rates as well as root and shoot lengths were measured.
For seedling growth tests, seeds were germinated and then the seedlings were
transpianted individually to sand filled pots. When the seedlings were about 4-16 cm
high (1.5-3.5 months old), 5 ml of lead solution in different lead concentrations (0, 100,
250, and 500 yng/g) were added to the pots. Then different growth parameters: biomass,
shoot length, leaf number, leaf length, and a morphological feature, fluctuating

asymmetry (FA) were measured. For lead uptake and translocation tests, the lead content



in dried samples was extracted by a microwave digesting system and the amounts
determined by atomic absorption spectroscopy (AAS).

The germination rates as well as root and shoot elongation rates with lead
treatments were significantly less than those of the controls. The results from seedling
growth tests indicated that lead inhibited all growth parameters. The FA of the control
plants was significantly decreased compared to that of lead treatments. The reduction of
the percent of biomass dry weight was found in control plants. According to the weekly
seedling growth measurements, the growth rate of plants grown in lead-free conditions
were higher than the plants exposed to lead treatments. The results from lead analysis
indicated that lead concentrations in plant tissues significantly increased with increases
in lead concentrations in the growth medium.

Among the parameters and indices examined, root elongation and biomass
weight were the most sensitive parameters and percent root phytotoxicity and absolute
FA were the most sensitive indices for biomonitoring of lead pollution. Relative yield
index is the most basic and common index to determine a plant's ability to tolerate heavy
metals and percent biomass dry weight is a reliable indicator for biomonitoring. The
transfer coefficient (K) and translocation factor (TF) are good indices for assessment of
heavy metal uptake and translocation in plants.

Based on their sensitivity, three groups of plants were made: 1. sensitive group,
viz. Euphorbia heterophylla and Lagerstroemia speciosa; 2. intermediate group:
Brassica rapa, Helianthus annuus, and Pisum sativim; 3. tolerant group: Shorea
roxburghii and Eleusine indica.

Although lead accumulation in plant tissues was not related with lead tolerance
abilities, different lead uptake pattemns were found. Euphorbia heterophylla and
Brassica rapa are lead indicator species while Shorea roxburghii is a lead excluder
species.

Due to it's sensitivity, Euphorbia heterophylla can be used as indicator for
biomonitoring and because of its high lead concentration in its tissues, éspecially n

shoots (0.32%), is a potential species for phytoremediation.
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