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ALLELOPATHIC EFFECT OF TYPHA AUGUSTIFOLIA
ON THE GROWTH OF MIMOSA PIGRA
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1Department of Biochemistry, and ZDepartmeﬁt of Botany, Faculty of Science,
Chulalonigkorn University, Bangkok 10350, Thailand.
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Abstract

The flowers of Typha augustifolia were exwacted with 70% methanol and
distilled water in comparison. When the aqueous extracts obtained from both methanol
and distilled water were tested for their effect on germination of the seeds of Mimosa
pigra, the results showed inhibition by both extracts. Evidences from chemuical tests
and absorption spectra suggested the presence of condensed tannins in both aqueous
extracts. The addition of 10% bevine serurm albumin to the agueous extracts from both

~water and 70% methanol resulted in light brown precipitates. When the seeds of
Mimosa pigra were grown in the presence of various concentrations of the light brown
precipitates, the results showed complete inhibition by the precipitates obtained from
70% methanol aqueous extracts. On the,other hand, precipitates from aqueous water
extracts resulted in partial inhibition. The results imply that, condensed tannins in
Typha augustifolia exerted allelopathic effect on the germination of the seeds of Mimosa
pigra, and the inhibitory effect was shown to be concentration dependent.

Introduction

The application of chemicals 1o eliminate the weeds has been widely shown to
have negative impact on both the environment and living organisms. As a
consequernce, the idea of using natural products in place of these hazardous chemicals
has become of more interest for modern scientists at present. :

Natural substances, possibly existing in plants, may be released into the
environment and exert both positive and negative impact on the different or the same
types of neighbouring living organisms. This phenomenon is recognized as
"Allelopathy™ (Rice, 1979; Putnum, 1985).

In agriculture, several various allelopathic effects have been illustrated such as

the effect among agricultural plants themselves (Young and Chen, 1989), agricultural

‘plants against weeds (Haward er al., 1986), weed effect on agricultural plants (Ito ez al,

1985) or even among weeds themselves (Simkin and Doll, 1982). The present

research focussed on the last phenomenon since it could simultaneously reduce the
number of weeds in nature and the utilization of chemicals for herbicides.

The plants in this research were Typha augustifolia and Mimosa pigra. Both are
considered "weeds" causing severe environmental problems and therefore economically
cost the country million dollars annually. Generally, in Thailand, Mimosa pigra has
been shown to be the weed which can naturally adapt themselves and strongly strvive



in any type of soil. The rate of flowering is increased depending on the age resulting in
enormous quantities of seed production. As a consequence, the weeds can reproduce at
a tremendous rate’ with high resistance. The stems also contain very sharp thorns
resulting in much more difficulties in elimination than the other types of weeds
(Lonsdale et al., 1985). Similarly, the weeds, Typha augustifolia can also self-
reproduce at incredible rate and the pattern of distribution is as densely populated as in a
grassfield covering wide areas, severely damaging the environment (Thamasara, 1985).
H

Interestingly, Typha augustifolia has been kncwn to exist in the environment
since the dinosaur era until today. In addition,within the neighbourhood of this
particular weed, there is no other plant that appears to be able to grow in the vicinity. It
is therefore suggested that the flowers of this weed might containe coating substances,
“ailelochemicals", which can result in a self-defense mechanism protecting them from
the surrounding environment. In general, allelopathic substances in plants are mainly
found to be second metabolites such as terpencids, alkaloids, flavonoids, phenclic
compounds, small peptides, amino acids, tannins and others (Waller, 1975). There is
evidence that the secondary metabolites are often stored in various and intercellular
spaces when they are not used and often are released mnto the environment by means of
four ecological processes namely volatilization, leaching, decomposition of plant
residues in soil and root exudation. From:our observations, the colour of the extracts
obtained from both water and methanol were brown similar to that of tannins which are
known to be abundant in certain plants.- Therefore, the main objective of this study was
to investigate the effect of tannins from the extracts of the flowers of Typha
augustifolia, the abundant weed, an the seed germination of Mimosa pigra, another
prominent and stronger weed. '

Materials and Methods
Sample preparation -

The flowers of Typha augustifolia were collected, dried in the oven for one day
and stored at room temperature until required for used.

Extracts preparation

Dried flowers of Typha augustifolia were weighed and immersed in 10 times
the volume of water and 70% methanol solution respectively for 5 days at room
temperature. The extracted flowers were then filtered and the extracts obtained from
water and 70% methanol were used for later experiments.

Separation of tannins from aqueous extracts

The extracts from both 70% methanol and distilled water were added with 10%
bovine serum albumin at a ratio of 1 to 1 by volume and centrifuged at 2,000 g for 15
minutes. The wet precipitates were later weighed, dissolved in an equal volume of
water, added into the petri-dishes covered with Whatman papers and left to dry at room
temperature.



Absorption spectrum test

0.1 ml of extract was incubated with 5% HCI and butanol at a ratio of 1 to 3 for
2 hours and absorption spectra were scanned at wavelenght between 440-600 nm.

Chemical gualitative tests

Reaction with acid in butanol: The agueous extracts were added with 2 M HCl
and butanol in the rano of 1to 2 to 1 respectively. The mixture was then beiled at
100°C for half an hdur, and a crimson red solution was obtained.

Reaction with FeCls: An equa} volume of FeCls was added to the aqueous
eXtracts at room temperature and a green sclution with the same colour of precipitate
was obtained. .
Preparation of the seeds of Mimose pigra

The seeds of Mimosa pigra were immersed in the preheated water at 50-60°C
for 4 minutes and later changed with the water at room temperature for another day.
Only swollen seeds werc selected for further experiments.

Effect on the germination of the seeds of Mimosa pigra

Effect of agueous extracts

The extracts from Typha augusrzfolza were added in amounts equivalent to 0.5,
1.0, 2.0 and 3.0 grams per dish of Mimosa pigra. The petri-dishes were then tightly
covered and the number of the germinating seeds were later counted in each dish. The
physiological differences between seeds in the control and the two experimental extracts
were continuously observed. Experiments were conducted in triplicate for each
concentration of each extract. The controls with 70% methanol and distilled water were
then left to dry at room temperature.

Effect of tannin precipitates from bothyag_ueous extracts

Plates were covered with Whatman papers containing brown condensed tannin
precipitates at various concentrations obtained from 3. Then 15 ml of distilled water
was added and 20-30 selected swollen seeds of Mimosa pigra were grown in these
plates. The growth of the seeds was observed for 10 consecutive days.

The results of the experiment were then calculated as the percentage of the
inhibition as follows;

% inhibition of the germination = C-Tx 100
C

where C = pumber of seeds of Mimosa pigra germinating in controls
T = number of seeds of Mimosa pigra’ germinating in the presence
of experimental extracts or tannin precipitates.



.
Results and Discussions

Fig.1 shows the results obtained from the aqueous extracts from both distilled
water and 70% methanol of Typha augustifolia. It could be seen that both agueous
extracts exhibited inhibitory effect on the germination of the seeds of Mimosa pigra.
When the seeds were grown in the presence of 0.5 g to 3 g of aqueous extracts from
both water and methanol the inhibition was shown to be concentration dependent.
Moreover, complete inhibition was obtained when the .concentrations of aqueous
extracts reached 2.0 and 3.0 g per dish . This result suggested that Typha augustifolia
comntain certain substances which can act in a self-defence manner and simultaneously
irthibit the growth of Mimosa pigra. When these two extracts were precipitated by the
addition of 10% bovine serum albumin, brown precipitates were obtained suggesting -
the presence of tannins, one of the allelochemicals found in plants. Chemical tests with
acid in butanol and reaction with FeCl, gave the positive confirmation that tannins were

one of the components in both the water and 70% methanol extracts . In addition, the
absorption spectrum of the precipitates obtained showed maximum wavelength at 540
nm which coincides with that of the fannins (545 nm for cyanidin, one of the
condensed tannins). . v

When the germination of Mimosa pigra was examined in the presence of
suspected tannins, obtained by precipitation with BSA, inhibition was obtained with

% tnhibition*

& Distilied water

& 70% methanot

.0 ¢35 1 2 3

gram cquivalent from dried 30 gram flower

Figure 1. Effect of various concentrations of water and 70% methanol extracts of
- Typha augustifolia flowers on the germination of Mimosa pigra seeds. 30
selected swollen seeds of iMimosa pigra were grown in the presence of
0.5-3 gram equivalents of water and 70% methanol extracts from 30
grams of dried Typha augus:ifolic flowers. The controls were grown in
the presence of water or 70¢5 methanol. The period of the experiment
was 2 weeks.
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Figure 2. Effect of varicus concentrations of the brown tannin precipitates from the
water and 70% methanol gxtracts of Typha augustifolia flowers on the
germination of Mimosa pigra seeds. 30 selected swollen seeds of Mimosa
pigra were grown in the presence of 0.2 - 0.5 gram equivalent of
precipitates obtained from water and 70% methanol extracts of 30 grams
of dried Typha augustifolia flowers. Controls were grown in the presence
of water, 70% methanol and bovine serum albumin.

both precipitates. However, tannins from 70% methanol extracts resulted in higher
. percentage of inhibition than tannis from water extracts when equal volumes of the two
extracts were precipitated with bovine serum-albumin (Fig.2).

Inhibition was complete when the seeds were grown in-the presence of 0.3 and
0.5 gram equivalents of tannins from 30 grams of dried flowers of Typha augustifolia
extracted with 70% methanol. On the other hand, the percentage of inhibition was
gradually increased with the increasing concentrations of tannins obtained from water
extracts. This is consistent with the results from Fig.1 and consistent with the report
that allelochemical compounds are mainly natural products and easily degraded by
microbes (Chou, C.H and Lin, H.J, 1976). Further investigations on the application
of these allelochemicals under natural conditions in the field should be carried out.
However, allelopathy alone cannot account for the complicated environmental
phenomena. Other forms of plant interference, especially nutrient and water
competition must also be examined in the field experiments (Chou, C.H, 1976).
Moreover, the effect on the other types of weeds or insects should also be investigated.
Finally, to ensure that application in nature will not be hazardous towards the
environment and other living organisms, the effect of residual substances should-also
be throughly studied.
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