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Abstract

Allelopathy refers to inhibitory or detrimental effects of
secondary metabolites produce by plants or micro-organisms that
influences the growth and development of Agricultural and Biological
systems. In field crops, allelopathy can be used following rotation, using
cover crops, mulching and plant extracts for natural pest management.
Some plants and trees are well known as allelopathic are Black Walnut
(Juglans nigra), Tree of Heaven (A4ilanthus altissima), Fragrant Sumac
(Rhus aromaticus), Rice (Oryza sativa), Pea (Pisum sativum), sorghum
etc. Allelopathy is a naturally occurring biochemical interaction among
organisms that may be employed for managing weeds, insect pests and
diseases in the immediate vicinity. It is a new approach to be used as an
alternative (bio herbicides) to synthetic herbicides for the weed
management. To ensure sustainable agricultural development, it is
important to exploit cultivation systems that take advantage of the
stimulatory/inhibitory influence of allelopathic plants to regulate plant
growth and development and to avoid allelopathic autotoxicity.
Allelochemicals can potentially be used as growth regulators, herbicides,
insecticides, and antimicrobial crop protection products.

The main purpose of this review article is to know the research
progress on the use of plant Allelopathy as a source of bio herbicides
for the weed management.

Allelopathy refers to inhibitory or
detrimental effects of secondary metabolites
produce by plants or micro-organisms that
influences the growth and development of
Agricultural and Biological systems. Molish*!,

coined the term “allelopathy” as an interaction
among the plants and the microorganisms.
Rice®, defined allelopathy as the effects of
one plant (including microorganisms) on
another plant via the release of chemicals into
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the environments. In 1996, the International
Allelopathy Society broadened its definition of
allelopathy to refer to any process involving
secondary metabolites produced by plants,
microorganisms, viruses and fungi that
influence the growth and development of
agricultural and biological systems.

Several workers have shown that
allelopathy plays an important part in weed and
weed interaction®*3#143 and weed crop
interaction'?.

Allelopathy is a new approach to be
used as an alternative to synthetic herbicides
for the weed management as a source of bio
herbicides. Several allelopathic plant species
such as Sorghum bicolor (L.) Conard
Moench.,'"*, Helianthus annuus L.>?*° and
Parthenium hysterophorus L.'5%% are
inhibitory at high doses as well as stimulatory

to weeds at low doses due to hormesis*.

Many plants from different families
of angiosperm have been studied for their
allelopathic potential in which Fabaceae,
Euphorbiaceae, Myrtaceae, Apocynaceae,
Compositae and Rubiaceae show strong
inhibition towards the recipient plants*>%,
Similarly crop plants, such as soybean,
sunflower, wheat, alfalfa, maize, sesame, rice,
sorghum and many others, have demonstrated
allelopathic impacts on certain weed species.
Weeds are almost found in both the seasonal
crops; winter and summer. It has been
commonly observed that weeds come from
the time the soil is prepared for sowing the
seed, and reach maturity before the crop is
mature and ready for harvest. In this way, they
leave their plant residues in the field while the

crop is growing and also affect the crop
through their allelopathic releases. During the
growing season they release allelochemicals
through leaf leachates and root exudation and
hinder germination as well as plant growth and
development. It is well-known fact that
majority of allelochemicals are products of
secondary metabolism, with a few exceptions
of primary metabolism. Allelochemicals thus
released are produced as by-products during
different physiological processes in plants’2’.
These metabolites have basically four
precursors: acetyl coenzyme A, shikimic acid,
mevalonic acid and deoxy xylulose phosphate.
Based on these precursors, secondary
metabolites can be grouped into three main
chemical classes: terpenoids, N- containing
compounds and phenolic compounds. These
are a less toxic, safer and are released by plants
via volatilization, exudation, leaching, or residue
decomposition. Action of these compounds is
concentration dependent'®, as they inhibit the
plant growth at high concentrations and
promote at low concentrations®?. These
allelochemicals may thus be used as natural
pesticides at high concentration". Inhibitory
role of allelochemicals is well explored and has
been directly and indirectly used for weed
management. A lot of research work has been
done to explore the inhibitory potential of
different allelopathic crops and trees for weed
management.

A number of important crops have
recognized allelopathic activity that can be
either greater or lesser depending on the
cultivar, climatic conditions, soil fertility, water
availability and competing weeds. The current
worldwide demand for cheaper, more
environmental- friendly weed management
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technologies has motivated a number of studies
on the allelopathic interaction between crops
and weeds'*. Agricultural practices such as
reseeding, overseeding, cover crops and crop
rotation must take into account the allelopathic
activity of the crops involved, at the risk of
obtaining low yields''**. Allelopathic plants
may also be consider potential source of new
molecules with herbicidal action for the
chemical industry, the necessity of which is
due to the emergence of resistant weeds to
older synthetic molecules®!”?®, Another
potential application is in the development of
genetically modified crops that can be used as
allelopathic plants'>164,

The possible application of allelopathy
in agriculture is the subject of much research
which is focused on the effects of weeds on
crops, crops on weeds, and crops on crops.
Research furthers the possibility of using
allelochemicals as growth regulators and
natural herbicides, to promote sustainable
agriculture. A number of such allelochemicals
are commercially available or in the process
of large-scale manufacture. Examples of
crops and weeds with recognized allelopathic
activity and their importance for weed
management are discussed in this paper.
Leptospermone is a signified thermochemical
in lemon bottlebrush (Callistemon citrinus).
Although it was found to be too weak as a
commercial herbicide, a chemical analog of
it, mesotrione (trade name Callisto), was found
to be effective. It is sold to control broad leaf
weeds in corn but also seems to be an effective
control for crabgrass in lawns. Sheeja®’ reported
the allelopathic interaction of the weeds
Chromolaena odorata (Eupatorium
odoratum) and Lantana camara on selected

major crops. Allelopathic effects of some
plants viz. Phaseolus trilobus Ait., Prosopis
spicigera Linn., Albizzia odoratissima Benth.
and Tephrosia purpurea Linn., they showed
positive and negative allelopathic effects, which
can be used as natural fertilizers and natural
herbicides respectively. Studies concluded that
out of four plants extracts P.S. and A.O.
showed detrimental allelopathic effect
(negative allelopathy). They can act as natural
herbicides. Those chemicals responsible for
natural herbicides can be isolated and refined
for commercial use. Other two plants extract
P.T and T.P. showed beneficial allelopathic
effect (positive allelopathy) which can be used
to increase the growth of any plant species
more than their normal growth and can be used
as natural herbicides*. The sunflower is an
annual oleaginous plant native to the Americas
that also has allelopathic activity against
weeds’. Its use as a natural herbicide for some
broadleaf weeds has been suggested®. In this
species several substances with allelopathic
properties such as phenolic compounds,
diterpenes and triterpenes have been isolated
and chemically characterized®.

Modern techniques and equipment are
available and an increasing number of
bioactive molecules are isolated and identified
every year from crops, weeds and forest trees.
A number of chemical separation methods
combined with spectroscopic techniques, such
as multinuclear/ multidimensional nuclear
magnetic resonance (NMR), have proven
useful for isolating, quantifying and identifying
known or new molecules with potential
allelopathic activity'®. Bioassays using target
species with an isolated substance or mixture
of substances at increasing concentrations are
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carried out to confirm their allelopathic
activities. There is some consensus that a
simple compound in a field situation may not
be enough to affect the growth of the receiving
plant and it is likely that different
allelochemicals act additively or synergistically
to inhibit growth®2%,

Ifallelopathy can be properly integrated
into sustainable agriculture, the heavy reliance
on synthetic pesticides and other agrochemicals
can be significantly reduced. Allelochemicals
released from living plants and decomposition
includes many toxins, which may suppress
growth of useful bacteria, fungi, and micro-
organisms, but they can also cause problems
with minerals and nitrification in the soil.
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