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Abstract

A total of 251 tests from 221 species of native Thai plants were made on Tilapia
(Oreochromis niloticus Linn.) for toxicity. Five of these plants were found to be
extremely effective, while another 14 had good results, and 67 had moderate results. The
rest showed no activity.

Introduction

This is the first in a series of research reports on the usefulness of Thai plants in
a project designed to discover safe and effective natural products from native Thai
species that have piscicidal properties and can be used in aquaculture.

" Although many plant species, both in Thailand and in other countries, are
actually used to kill fish, the major aim of this project is to discover other species,
especially those that are readily available, can be easily grown and which have more
effective piscicidal properties.

Materials and Methods
Plant Collection

Using - basic references!*? and information from local farmers, fishermen, and
colleagues (vide acknowledgements), a minimum of 2 kg of fresh plant material, mostly
leaves, of various species were collected from the southern provinces in Thailand. In
many instances specific species noted in the literature or from local reports were

1,

gathered, while in other cases related species or even family representatives were
collected. It was also decided to collect species from many other families and genera
since most of these apparently have not been tested by other workers.

Only specimens that could be identified, except for several species of Zingiber,
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were collected and voucher material of all of these plants were deposited in the
Herbarium, Department of Biology, Prince of Songkla University.

The actual selection of most plants was based primarily on their availability and
abundance since rare species or plants that are difficult to obtain, although possibly
interesting chemically, are not practical choices since they do not meet the
requirements of the project.

Activity Screening

Dilution Water : Tap water was stocked and aerated for 4 days before use. The quality
of this dilution water, dissolved oxygen content, hardness, pH, and temperature were
measured. Dissolved oxygen (DO) content and hardness were measured following a
standard procedure®, while the pH was tested with a pH meter, and the temperature
determined with a mercury thermometer. The DO was found to be 7.55 ppm, pH to be
7.03, water hardness 28.50 ppm, and the water temperature to be 25°C. This dilution
water was also used for the acclimatization of the experimental fish.

Crude Extract : Fresh plant material (5 g) and 250 ml of dilution water were mixed for
several minutes in an electric blender. The mixture was filtered and squeezed through
muslin cloth before being refiltered through Whatman filter paper (no. 40) with a
vacuum pump. The concentration of the stock solution is, therefore, 2% (w/v).

Test Solution : Five concentrations of test solution, viz. 10000, 1000, 100, 10, and 1
ppm, each 200 ml, were prepared from the 2% stock solution and put in a 250 ml
beaker. There were six treatments of these five concentrations plus a control which had
only dilution water. There were no replicates.

Experimental Fish : Fry of Tilapia (Oreochromis niloticus Linn.) about 1 cm in length,
were bred in concrete tanks. They were acclimatized in the dilution water and were not
fed for 24 hours before testing. Five fish were used in each concentration of the test
solution and control. The length and weight of the fish were measured after the
experiment. The average weight of the fish was found to be 0.123 g and the length
between 0.9-1.3 cm.

Trial Period : Fish mortalities were observed at intervals of 5, 10, 15, 30 minutes, 1, 2,
4, and 6 hours after the fish were put in the test solution.

Results
A total of 251 tests were made on 221 species of native Thai plants, some

involving various parts of the same species of plant. The results are tabulated in Table
1. The species are listed in decreasing order of piscicidal effectiveness.

Discussion

As noted above, no replicates were made in the tests since the intent was to
screen for active plants. In all instances higher concentrations of extracts resulted in
higher fish mortalities.
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It is evident from Table 1 that there are a number of species which have good
potential for use as piscicides. Most of these species are common .in the southern
provinces of Thailand and can be easily grown, especially those which top the list i.e.
those which are the most active species at low concentrations.

One of the fundamental intents, as noted above, of this project was to find
plant species that can be easily prepared to kill fish. The simplest crude extract is,
therefore, an aqueous extract from these plants. This report does not include the
activity of the water insoluble substances in these plants.

Of the 274 known families of flowering plants in Thailand, examples from 54
were collected during this project with the largest representation of species from
Leguminosae (34), Zingiberaceae (18), and Compositae (14).

It is a common practice in fish and shrimp farming in Thailand to use tea seed
cake for the eradication of fish in ponds*. This material is obtained from the seeds of
Camellia sinensis (L.) O.K. (Theaceae), the leaves of which are used for brewing tea.
Most of this material is imported from China and only a limited quantity can be
obtained from tea plantations in northern Thailand. In Thai tea plantations, the
pruning method is used to cultivate commercial tea, thus the terminal shoots are
pruned for the leaf crop. Flowers and fruits are, therefore, unable to develop. Toxicity
tests on some seeds that were obtained from Thai tea plantations gave only moderately
good results. We, therefore, do not consider Thai tea seeds to be a good source of a
piscicidal agent because of limited availability and also because they are not as effective
as leaves from some of the commonly found plants, all of which are readily available in
the southern provinces, listed at the top of Table 1.

‘Tests are presently being made on the toxic activity of the plants listed in Table
1 on other aquatic organisms to determiné whether there is any selective toxicity. Those
plants which show interesting selective activity against shrimp, for example, are being
investigated chemically to determine their active components. With proper toxicity
tests and their critical evaluation, improvements may be made priof to testing the
chemicals in the field.
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