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ABSTRACT

Pollen tube growth inhibition is frequently used as an end point for determining the
cytotoxic potential of various chemical substances. The present study was conducted with the
following objectives: 1) to study viability of cattail (Typha angustifolia L.) pollen stored under
deep freeze condition for two months; 2) to study pH levels of suitable mediums for culturing
cattail pollen; 3) to study effects of medium dilution and boron content on viability of cattail
pollen; 4) to study effects of eight chemical substances (i.e., ethanol, hydrogen peroxide, DMSO,
copper, cadmium, zinc, heptachlor and benzene), as well as an industrial effluent on cattail pollen
germination and tube growth. Determination of pollen tube growth inhibition was based on
photometric measurement of in vitro pollen tube production using the binding capacity of the tube
walls to Alcian blue dye.

The results showed that a culture medium with a pH range from pH 5.6 - 8§ was suitable
for observing growth of cattail pollen. For enhancing pollen viability, storage under deep freeze
conditions could successfully fulfill the purpose. After 2 months storage, around 90 % growth of
the freshly collected pollen could still be observed. Dilution of culture seemed to have close
relation to cattail pollen tube growth. At 50 % dilution, nearly 100 % pollen tube growth was still
observed, while only 60 % growth was found at 75 % dilution. There was no significant difference
in pollen tube growth in the presence or absence of Boron in the culture medium. For the
cytotoxicity testing with eight chemical substances, copper indicated the highest inhibition effects
on growth of cattail pollen tubes with ICsy = 4.6 = 0.23 mg/ 1. The toxicity was found to decrease
gradually from zinc, cadmium, hydrogen peroxide, ethanol to DMSO with ICs, = 8.88 £ 0.10 mg/
I, 11.17 £ 0.35 mg/ 1, 10,097.4 + 100.97 mg/ 1, 37,486.8 = 230 mg/ 1 and 89,118.3 + 493 mg/ |,
respectively. Toxicity of heptachlor and benzene could not be assessed by the method. For the
cytotoxicity testing of industrial effluent, the results indicated that the ICs, of the effluent sample
was 11%, which could be converted to Toxic Units (acute) of 9.04. This value represents a very
toxic water sample.

The results of this present study revealed high sensitivity of cattail pollen growth to both
chemicals and an effluent sample. Therefore, there is a great potential to apply cattail pollen tube
growth testing to wide range of pollutants in the environment, as well as to effluent water samples.
Cattail pollen tube growth test provide a simple and relatively inexpensive way to do toxicological
assays. Clearly, more work needs to be done. Nevertheless, this study has made some inroads in
this regard.
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