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Evaluation of Malaysian plants for allelopathic potentials, and
application of allelopathic Goniothalamus andersonii J. Sinclair as
FmCEH | a natural herbicide

(L= TEMMO T Lu S —WEHE L 7 Lm oS —
Goniothalamus andersonii J. Sinclair® RKIRFREH|~D)EHH)

Ga XA DEE)

The term “allelopathy” was first introduced in 1937 by Hans Molisch, and defined
as the interaction between plants including microorganisms. The biologically active
compounds from plants involved in allelopathy are called allelochemicals. Many allelo-
chemicals have been identified, and some of them have been applied to herbicides.
Compared synthetic herbicides, the advantage of natural herbicides is generally mildly
active and biodegradable, and allelochemicals could lead to the sustainability of agro-
ecosystem. Thus, allelopathic studies have received a great attention due to the
increasing demand on the natural herbicides.

Malaysia is one of the mega-biodiversity center and repositories. One hundred and
forty-five Malaysian plants were screened for allelopathic potentials and allelochemicals
that could be used as natural herbicides. The applicant found a tree species,
Goniothalamus andersonii J. Sinclair, with highly allelopathic potential, identified a
potent allelo-chemical as goniothalamin, and examined the possibility that bark of the
tree containing gonitothalamin could be used as a natural herbicidal material.

Chapter I is general introduction on allelopathy and allelochemicals. Malaysia is
introduced as a center and repositories of mega-biodiversity. The aim of this research
is described.

Chapter II describes evaluation of allelopathic potentials of 145 Malaysian plants
against lettuce by using the sandwich method. The dried bark of G. andersonii
displayed the highest inhibitory effect on the radicle growth of lettuce seedlings,
followed by the dried leaves of Ageratum conyzoides L. and Amaranthus spinosus L.,
and the dried bark of G. longistipites Mat Salleh. Exposures to the dried bark of G.
andersonii at 50 mg concentration registered the strongest inhibition on the radicle
growth of lettuce seedlings with the inhibition rate of 90%. Evaluation of allelopathic
activity on 30 Malaysian plants by using the dish pack method revealed A. conyzoides
as the most allelopathic plant with the inhibition rate of 35%. The active substance

from A. comyzoides is known to be precocene 1.




Chapter III describes isolation and identification of the potent allelochemical from
the dried bark of G. andersonii. The potent allelochemical was identified as
goniothalamin by spectral analyses. Goniothalamine is a known compound, but its plant

growth-inhibitory activity was found for the first time. The content of goniothalamin

in the dried bark was 36 mg/g. The inhibitory activity of goniothalamin was assessed
against selected plants. Among them, timothy was the most sensitive to goniothalamin.
The ECso value of goniothalamin against the growth of lettuce radicles was 50 uM.
The total activity (concentration of a compound in a plant/ECsy) of goniothalamin on
the growth of lettuce was 3,600 that considered higher than other allelochemicals.

Chapter IV describes the inhibitory activity of G. andersonii bark powder
incorporated in soil against cucumber, white clover, lettuce and perennial ryegrass
under the greenhouse condition to evaluate possible utilization as a weed suppressor.
The growth of all tested plants exposed to the bark powder was suppressed. A mono-
cotyledonous plant, perennial ryegrass, was the most sensitive, and, after 21 days of
incorporation, the length and biomass of both root and shoot part of perennial ryegrass

were decreased significantly. These results indicate that G. andersonii bark has
a great inhibitory activity on plant growth, suggesting that the bark powder is
beneficial as a natural herbicidal material in weed control management.

Finally, Summary of this research is described.
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