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Abstract 

Allelopathy, the chemical interaction between plants, is a promising area for sustainable agriculture and weed management. 

This review paper explores the allelopathic potential of Trigonella corniculata L. (fenugreek) in suppressing weed growth. 

The allelopathic effects of T. corniculata are examined through a comprehensive literature review, focusing on its chemical 

composition, mechanisms of action, and practical applications in agricultural systems. This paper aims to provide insights into 

the potential of T. corniculata as a natural herbicide, contributing to eco-friendly weed management strategies. 
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Introduction 

Weeds pose a significant challenge to agricultural 

productivity, competing with crops for resources and often 

resulting in reduced yields. Traditional chemical herbicides, 

while effective, have raised environmental and health 

concerns. Allelopathy, the biological phenomenon where 

plants release biochemicals (allelochemicals) that influence 

the growth and development of surrounding plants, offers a 

potential eco-friendly solution. Trigonella corniculata L., 

commonly known as fenugreek, has been identified as a 

plant with notable allelopathic properties. This review paper 

aims to synthesize existing research on the allelopathic 

effects of T. corniculata, focusing on its potential for weed 

suppression. 

 

Objective 

The objective of this paper is to review and synthesize 

existing research on the allelopathic effects of Trigonella 

corniculata L. (fenugreek) and evaluate its potential for 

weed suppression in agricultural systems. This review aims 

to provide insights into the mechanisms, effectiveness, and 

practical applications of fenugreek as a natural herbicide, 

contributing to sustainable and eco-friendly weed 

management strategies. 

 

Chemical composition of Trigonella corniculata 

Fenugreek is rich in a variety of secondary metabolites, 

including alkaloids, flavonoids, saponins, and phenolic 

compounds. These allelochemicals are known to have 

inhibitory effects on the germination and growth of various 

weed species. Key compounds such as trigonelline, 

diosgenin, and various flavonoids have been identified as 

primary contributors to its allelopathic potential. 

 

Allelopathic effects of Trigonella corniculata L. on weed 

suppression 

The allelopathic potential of Trigonella corniculata L., 

commonly known as fenugreek, has garnered significant 

attention as a sustainable weed management strategy. 

Allelopathy involves the release of biochemicals, known as 

allelochemicals, from plants that affect the growth and 

development of surrounding plants. This phenomenon offers 

an eco-friendly alternative to traditional chemical 

herbicides, which have raised concerns due to their 

environmental and health impacts. 

Fenugreek is rich in secondary metabolites, including 

alkaloids, flavonoids, saponins, and phenolic compounds. 

These allelochemicals have been shown to inhibit the 

germination and growth of various weed species. Key 

compounds such as trigonelline, diosgenin, and various 

flavonoids are identified as primary contributors to 

fenugreek's allelopathic potential. The allelopathic effects of 

fenugreek are mainly attributed to the inhibition of 

germination and suppression of weed growth through 

interference with enzymatic activities, disruption of cell 

division and elongation processes, and hindrance of nutrient 

uptake. 

Several studies have demonstrated the inhibitory effects of 

fenugreek extracts on the germination of common weed 

species. For instance, research has shown that aqueous 

extracts of fenugreek can significantly reduce the 

germination rates of weeds such as Avena fatua (wild oat) 

and Phalaris minor (little seed canary grass). These studies 

highlight the potential of T. corniculata extracts as pre-

emergence herbicides. Additionally, experiments have 

shown that fenugreek extracts can suppress the growth of 

weed seedlings. A notable study reported significant 

reductions in root and shoot length of weeds treated with 

fenugreek extracts, indicating its potential as a natural 

herbicide. 

Field trials have further demonstrated the practical 

applications of fenugreek in crop fields. Incorporating 

fenugreek as a cover crop or using its residues as mulch has 

been shown to reduce weed density and improve crop yield. 

In a comparative study with other allelopathic crops such as 

wheat and sorghum, fenugreek was positioned as a potent 

allelopathic plant. Its dual role as a leguminous crop, 

improving soil fertility, adds to its agronomic value. 

Utilizing T. corniculata as a cover crop can provide dual 

benefits of weed suppression and soil health improvement. 

Its allelopathic residues continue to inhibit weed growth 

even after the crop cycle. Incorporating fenugreek biomass 

as mulch in agricultural fields can reduce weed emergence 

and growth, providing a sustainable alternative to chemical 

herbicides. Additionally, integrating fenugreek in 

intercropping systems can help manage weed populations 

while enhancing biodiversity and crop productivity. 
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Despite its promising potential, several challenges hinder 

the widespread adoption of fenugreek for weed 

management. The effectiveness of allelopathic compounds 

can vary depending on environmental conditions and weed 

species. Developing standardized methods for the 

application of fenugreek extracts and residues is crucial for 

consistent results. Further research is needed to understand 

the long-term effects of using fenugreek for weed 

management and its impact on crop-weed dynamics and soil 

health. 

In conclusion, Trigonella corniculata L. exhibits significant 

allelopathic potential, offering a natural and sustainable 

solution for weed suppression. Its application in agriculture 

can contribute to reducing reliance on chemical herbicides 

and promoting eco-friendly farming practices. Further 

research and field trials are essential to fully harness the 

benefits of fenugreek's allelopathic properties and to 

develop practical guidelines for its use in integrated weed 

management systems. 

 

Conclusion 

Trigonella corniculata L. (fenugreek) exhibits considerable 

allelopathic potential, offering a promising natural 

alternative for weed suppression in agricultural systems. 

The secondary metabolites present in fenugreek, such as 

alkaloids, flavonoids, saponins, and phenolic compounds, 

have been shown to inhibit the germination and growth of 

various weed species through mechanisms such as 

enzymatic interference, disruption of cell processes, and 

nutrient uptake hindrance. Empirical studies and field trials 

have demonstrated fenugreek's effectiveness in reducing 

weed density and promoting crop yield, highlighting its 

potential as a sustainable weed management strategy. 

Incorporating fenugreek as a cover crop, mulch, or in 

intercropping systems can provide multiple agronomic 

benefits, including enhanced soil health and biodiversity.  

However, challenges such as variability in allelopathic 

effects and the need for standardized application methods 

must be addressed. Further research is essential to 

understand the long-term impacts of fenugreek-based weed 

management and to optimize its use in various agricultural 

contexts. Overall, the allelopathic properties of Trigonella 

corniculata L. represent a valuable tool in the quest for eco-

friendly and sustainable agricultural practices, reducing 

reliance on chemical herbicides and contributing to a 

healthier environment. 
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