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ABSTRACT 
 

Allelopathy is defined as the effect of one plant on another through the release of achemical compound into 
the environment. Allelopathy studies the interactions among plants, fungi, algae and bacteria with the organisms 
living in a certain ecosystem, interactions that are mediated by the secondary metabolites produced and exuded 
into the environment. Consequently, allelopathy is a multidisciplinary science where ecologists, chemists, soil 
scientists, agronomists, biologists, plant physiologists and molecular biologists offer their skills to give an 
overall view of the complex interactions occurring in a certain ecosystem. As a result of these studies, 
applications in weed and pest management are expected in such different fields as development of new 
agrochemicals, cultural methods, developing of allelopathic crops with increased weed resistance, etc. The 
present paper will focus on properties of allelopathy and pointing out the most recent advances showed that 
properties of allelopathy in weed management can be reduced or even eliminated application of herbicides and 
This property is used as natural herbicide for achieving to sustainable agriculture in future. 
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Introduction 
 

Weed control in sustainable farming is a major 
problem because herbicides, the most effective and 
easily used means, are not allowed for weed control, 
and so control is only based on mechanical and 
cultural means. An alternative method of weed 
management is weed suppression by allelopathic 
properties.The allelopathic properties of plants can 
be exploited successfully as a tool for weed 
reduction. Cereals have been reported to acquire 
allelopathic potential that affects the growth of other 
species [11, 37]. The term allelopathy refers to the 
production, by a plant, of chemicals 
(allelochemicals) which can influence the growth and 
development of another plant. Such an effect can be 
varied and can be negative (e.g. reduced 
germination) or positive (e.g. increased growth). For 
weed management we are interested in the inhibition 
of one plant (the weed or weeds) by another (usually 
the crop) through the production of allelochemicals. 
These allelochemicals may be actively produced by a 
growing plant or arise from the residues after death. 
The effects of the allelochemicals may be reduced or 
enhanced by micro organisms [14]. Allelochemicals 
are a subset of secondary metabolites [32]. Which are 
not required for metabolism (i.e. growth, 

development and reproduction) of the allelopathic 
organism. Allelochemicals with negative allelopathic 
effects are an important part of plant defense against 
herbivory[13,32]. Allelopathy offers potential for 
biorational weed control through the production and 
release of allelochemicals from leaves, flowers, 
seeds, stems, and roots of living or decomposing 
plant materials. Under appropriate conditions, 
allelochemics may be released in quantities 
suppressive to developing weed seedlings. 
Allelochemics often exhibit selectivity, similar to 
synthetic herbicides[35]. 

Allelopathy is characteristic of certain plants, 
algae, bacteria, coral, and fungi. Allelopathic 
interactions are an important factor in determining 
species distribution and abundance within plant 
communities, and are also thought to be important in 
the success of many invasive plants. For specific 
examples, see Spotted Knapweed (Centaurea 
maculosa), Garlic Mustard (Alliaria petiolata), and 
Nutsedge[14]. 

Many crop and weed species have been 
observed to have allelopathic properties (Table 1). 
Over 240 weed species have been reported to be 
allelopathic to other nearby plants of the same 
species (autotoxicity) or other crop and weed species. 
This research furthers the possibility of using 
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allelochemicals as growth regulators and natural herbicides, to promote sustainable agriculture. 
 
Table 1: Selected common crops and weeds with reported allelopathic properties. Adapted from Qasem and Foy (2001) and Batish et al.  
              (2001). 
Crops                                                                                                                      Weeds 
Alfalfa         soybean                                                                                            Canada thistle 
Asparagus     sunflower                                                                                         cocklebur 
Barley             tomato                                                                                           common lambsquarters 
Bean               wheat                                                                                       field bindweed 
Beet                                                                                                                   foxtail sp. 
Broccoli                                                                                                              jimsonweed 
Cabbage                                                                                                               kochia 
Clover                                                                                                                  pigweed sp. 
Corn                                                                                                                   quackgrass 
Cucumber                                                                                                          ragweed sp. 
Oat                                                                                                                     smartweed sp. 
Pea                                                                                                                     velvetleaf 
Potato                                                                                                                wild mustard 
Rapeseed                                                                                                             wild oat 
Rice                                                                                                                   yellow nutsedge 
Rye 
1/ Extension Weed Specialist, Dept. of Horticulture, Univ. of Wisconsin-Madison, 1575 Linden 
Dr., Madison, WI 53706 

 
Material and Methods 

 
In this study, by focusing on valid agricultural 

websites, it is intended to review some of the most 
prominent studies to introduce the methods and 
techniques for substituting or eliminating the use of 
chemical methods by herbicides for weed 
management.  

 
Results and Discussion 

 
According to various studies, Two main 

approaches have been investigated for allelopathic 
weed suppression. One is use of living rotational 
crops or mulches that interfere with the growth of 
surrounding weeds [e.g., tall red fescue, Festuca 
arundinacea Schreb.; creeping red fescue, F. rubra 
L. subsp, commutata; asparagus, Asparagus 
officinalis L. var. altilis); sorghum, Sorghum bicolor 
(L.) Moench; alfalfa, Medicago sativa L.; black 
mustard, Brassica nigra (L.) Koch; and oat, Avena 
sativa L.]. Attempts to select germplamn with 
enhanced suppressive ability have been limited. The 
second is use of cover crop residues or living 
mulches to suppress weed growth for variable 
lengths of time (e.g., winter rye, Secale cereale L.; 
winter wheat, Triticum aestivum L.; and sorghum). 
Cover crop residues may selectively provide weed 
suppression through their physical presence on the 
soil surface and by release of allelochemics or 
microbially altered allelochemics. The ability to 
understand the physiological basis for allelopathy in 
a crop plant may allow the weed scientist or ecologist 
to work closely with molecular biologists or 
traditional plant breeders to selectively enhance the 
traits responsible for weed suppression [35]. 

Sorghum allelopathic properties have been 
successfully used in suppressing weed growth and 
improving yield of crops such as wheat, maize and 
soybean with less cost [2, 17]. Similarly, Cheema et 

al. (1997) reported that two foliar sprays of sorgaab 
(SWE) inhibited weed dry weight by 15-53% and 
improved wheat yield by 14%. Sorghum 
allelochemicals are species specific and 
concentration dependent in their effect [6]. 
Infestation with weeds is one of the most serious 
factor reducing the growth and dry matter production 
of maize. Herbicides are effective in controlling 
weeds yet their nowise use may disturb the 
ecosystem by increasing soil and water pollution [1]. 
Because of environmental and human health 
concerns, worldwide efforts are underway to reduce 
the heavy reliance on synthetic herbicides that are 
used to control weeds. Allelopathy is considered to 
be one of the possible alternatives for achieving 
sustainable weed management [15, 31]. Allelopathy 
may play a beneficial role in various cropping 
systems such as mixed cropping, multiple cropping, 
cover cropping, crop rotation and minimum and no 
tillage system [23]. Allelopathy is an interaction 
between plants where compounds such as tannins, 
alkaloids and phenolic acids produced by one plant 
are released into the environment and inhibit or 
stimulate the growth of another plant [30]. 

The use of allelopathy to favor the crop over 
weeds has been investigated in three aspects: 1) as an 
allelopathic winter cover crop that suppresses weeds 
prior to the cropping season; 2) as a living mulch 
during the cropping season to reduce weed 
interference; and, 3) as an isolated compound from 
an allelopathic plant, applied as an herbicide [16]. 

 
What practical use is allelopathy?: 

 
There are many potential problems with 

attempting to use allelopathy as a practical tool for 
weed management in organic farming systems. In 
particular: 

�Information about which crops are effective 
against which weeds is limited 
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� Information about which are the most 
allelopathic varieties of a particular crop is not 
available 

� To provide maximum weed suppression, 
allelopathic crops need to be managed effectively, 
but there are no effective management 
recommendations, which in any case will vary from 
one crop to another [14]. 
 
Examples of allelopathy: 

 
The possible application of allelopathy in 

agriculture is the subject of much research[22]. 
Current research is focused on the effects of weeds 
on crops, crops on weeds, and crops on crops[21]. 
This research furthers the possibility of using 
allelochemicals as growth regulators and natural 
herbicides, to promote sustainable agriculture [8]. A 
number of such allelochemicals are commercially 
available or in the process of large-scale 
manufacture. For example, Leptospermone is a 
purported thermochemical in lemon bottlebrush 
(Callistemon citrinus). Although it was found to be 
too weak as a commercial herbicide, a chemical 
analog of it, mesotrione (tradename Callisto), was 
found to be effective[9]. It is sold to control 
broadleaf weeds in corn but also seems to be an 
effective control for crabgrass in lawns. Sheeja 
(1993) reported the allelopathic interaction of the 
weeds Chromolaena odorata (Eupatorium 
odoratum) and Lantana camara on selected major 
crops. 

Many crop cultivars show strong allelopathic 
properties, of which rice (Oryza sativa) has been 
most studied[27,28]. Rice allelopathy depends on 
variety and origin: Japonica rice is more allelopathic 
than Indica and Japonica-Indica hybrid. More 
recently, critical review on rice allelopathy and the 
possibility for weed management reported that 
allelopathic characteristics in rice are quantitatively 
inherited and several allelopathy-involved traits have 
been identified [19]. 

Many invasive plant species interfere with native 
plants through allelopathy [10, 12]. a famous case of 
purported allelopathy is in desert shrubs. One of the 
most widely known early examples was Salvia 
leucophylla, because it was on the cover of the 
journal Science in 1964[24]. Bare zones around the 
shrubs were hypothesized to be caused by volatile 
terpenes emitted by the shrubs. However, like many 
allelopathy studies, it was based on artificial lab 
experiments and unwarranted extrapolations to 
natural ecosystems. In 1970, Science published a 
study where caging the shrubs to exclude rodents and 
birds allowed grass to grow in the bare zones[4].  
Allelopathy has been shown to play a crucial role in 
forests, influencing the composition of the vegetation 
growth, and also provides an explanation for the 
patterns of forest regeneration. The black walnut 
(Juglans nigra) produces the allelochemical juglone, 

which affects some species greatly while others not 
at all. Eucalyptus leaf litter and root exudates are 
allelopathic for certain soil microbes and plant 
species. The tree of heaven, Ailanthus altissima, 
produces allelochemicals in its roots that inhibit the 
growth of many plants. The pace of evaluating 
allelochemicals released by higher plants in nature 
has greatly accelerated, with promising results in 
field screening [18]. 

Garlic mustard is an invasive plant species in 
North American temperate forests. Its success may 
be partly due to its excretion of an unidentified 
allelochemical that interferes with mutualisms 
between native tree roots and their mycorrhizal fungi 
[33]. A larger study later showed that Kochia seems 
to exhibit allelopathy on various crops in northern 
Montana [26]. 

Bidens pilosa L., an invasive exotic weed, has 
caused substantial damage to the ecosystem in 
Southern China. Till now there is no effective way to 
control this invasive plant. In this study laboratory 
bioassay and pot experiments were conducted to 
compare allelopathic potentials and competitive 
abilities of the B. pilosa and three native forage 
legumes (Vicia villosa Roth, Medicago sativa L. and 
Trifolium repens L.) .The results showed that at the 
same concentration of leachates, V. villosa, M. sativa 
and T. repens showed more inhibitory effects on B. 
pilosa than the effects of B. pilosa on the three 
legume plants. Based on the relative yield, relative 
yield total and aggressivity, the order of the 
competitive ability was: V. villosa > M. sativa > T. 
repens. V. villosa can be used as biological 
alternative material to manage the invasive plant B. 
pilosa [34]. 

A study of Kochia scoparia in northern Montana 
by two high school students [26]. Showed that when 
Kochia precedes spring wheat (Triticum aestivum), it 
reduces the spring wheat's growth. Effects included 
delayed emergence, decreased rate of growth, 
decreased final height and decreased average 
vegetative dry weight of spring wheat plants [25]. 

Populations of Portulaca oleracea L. and 
Digitaria ischaemum (Schreb.) Muhl. Were reduced 
by 70% and 98%, respectively, by residues of 
sorghum (Sorghum bicolor L.). Total weed biomass 
and weight of several indicator species were also 
consistently reduced with residues of barley 
(Hordeum vulgare L.), oats (Avena sativa L.), wheat 
(Triticum aestivum L.) and rye (Secale cereale L.), as 
well as the sorghums. In general, the larger-seeded 
vegetables, particularly legumes, grew normally or 
were sometimes stimulated by the cover-crop 
residues, whereas several species of smaller-seeded 
vegetables were severely injured. The use of Populus 
wood shavings as a control mulch allowed separation 
of physical and chemical aspects of the residues [3]. 

 
Results and Recommendations: 
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A large extends of researches and studies have 
been done towards sustainable agriculture. Currently 
there are different ways for controlling weeds 
without using chemical herbicides, furthermore, by 
applying other new techniques for example the use of 
Allelopathic properties in weed management can be 
reduced or even eliminated application of herbicides 
and this property is used as natural herbicide. Even 
though, by generalizing the findings of these 
researches to real settings and by transferring this 
information to agricultural experts, producers of 
chemical herbicides and farmers, we can hope that no 
more over-toxicated agricultural products will be 
produced which can lead both to a better exportation 
of products and having healthier producers and 
consumers and eventually a sustainable, 
environmentally friendly agriculture can be achieved.  
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