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ABSTRACT 

Goosegrass (Eleusine indica), commonly known as wiregrass or 

crowfoot grass, is an herbaceous plant in the Poaceae family, known 

for its resilience in tropical and temperate climates and its invasiveness 

in disturbed soils, agricultural fields, and compacted landscapes. Its 

distinct morphology, including flattened stems and crowfoot-shaped 

spikelets, enables it to compete effectively in adverse environments. 

Although often classified as an agricultural weed due to its impact on 

crop yields, Goosegrass has a rich history in traditional medicine, 

particularly in Asia and Africa, where it is used to treat ailments such 

as fever, infections, and digestive disorders. This review highlights 

Goosegrass’s dual role as an agricultural nuisance and a promising 

medicinal plant, examining its botanical characteristics, ecological 

impact, phytochemical composition, and pharmacological potential. 

Key bioactive compounds, including flavonoids, alkaloids, and terpenoids, endow 

Goosegrass with antioxidant, anti-inflammatory, and antimicrobial properties, underscoring 

its potential in pharmaceutical and agricultural applications. The discussion also includes the 

plant’s ecological benefits, such as soil stabilization and habitat provision, presenting a 

balanced view of Goosegrass as both a problematic weed and a valuable natural resource. 
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INTRODUCTION 

Goosegrass (Eleusine indica), also known as wiregrass or crowfoot grass, is a herbaceous 

plant belonging to the family Poaceae. Native to tropical and subtropical regions, it has since 

spread globally, thriving in temperate and warm climates. Goosegrass is typically found in 

disturbed soils, agricultural fields, and open landscapes where its tough, tufted growth pattern 

allows it to outcompete other plants for space and resources (Holm et al., 1977). It has a 

unique morphology, with flattened stems and distinct, finger-like spikelets that form a 

crowfoot shape, which aids in its identification and allows it to withstand compacted soils 

and high foot traffic. 

 

Often labeled a weed, Goosegrass poses challenges in both agricultural and natural settings, 

where its aggressive growth habit can reduce crop yields by competing for water, light, and 

nutrients. This ability to thrive under various environmental stresses makes it a resilient and 

persistent plant, particularly problematic in crops like corn, cotton, and soybean (Chauhan & 

Abugho, 2012). However, while Goosegrass is widely regarded as a nuisance in agriculture, 

it has long held a place in traditional medicine, particularly in Asia and Africa, where it has 

been used to treat ailments such as fever, infections, urinary tract infection, skin diseases and 

digestive issues. Recent pharmacological research has shown that Goosegrass contains 

beneficial phytochemicals, including flavonoids, alkaloids, and terpenoids, which exhibit 

antioxidant, anti-inflammatory, and antimicrobial properties (Xie et al., 2019). 

 

As interest grows in harnessing natural products for medicinal and agricultural applications, 

goosegrass has emerged as a plant of dual significance: both a challenging weed and a 

promising source of bioactive compounds. This review will examine Goosegrass's botanical 

characteristics, ecological impact, phytochemical composition, and medicinal potential to 

provide a comprehensive understanding of its role and importance in contemporary science. 

 

Despite its reputation as an agricultural nuisance, Goosegrass has been traditionally used in 

ethnomedicine and holds potential for pharmaceutical applications. The people of Manipur 

have widely been using this grass as medicine in treatment of various ailments since time 

immemorial. Not only in treatment of ailments, it has also been used in ritual ceremonies by 

the traditional healers, locally known as Amaiba and Amaibi. 
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Botanical Characteristics 

Goosegrass (Eleusine indica), a member of the Poaceae family, is an annual grass 

characterized by its sturdy growth, low profile, and high adaptability, which make it a 

prevalent weed in agricultural and urban areas. Known for its resilience in compacted soils, 

Goosegrass has a unique morphology that helps it thrive in both disturbed and heavily 

trafficked areas. 

 

1. Morphology and Growth Habit 

Height and Structure: Goosegrass typically grows between 15 and 80 cm in height, forming 

dense tufts with flattened stems that spread outwards, giving it a prostrate or decumbent 

growth form. 

 

Leaves: The leaves are flat, linear, and vary from 5 to 30 cm in length. They are typically 

smooth or slightly hairy with a noticeable midrib and can be dark green to light green in 

color. 

 

Roots: Goosegrass has a shallow, fibrous root system that aids in soil stabilization. These 

roots allow it to quickly establish itself in compact soils, often in areas like footpaths, 

roadsides, and open fields. 

 

2. Inflorescence and Reproductive Structures 

Inflorescence Type: The plant’s inflorescence is a distinctive feature, forming several spike-

like racemes (finger-like branches) at the top of each stem. These racemes are arranged in a 

crowfoot shape, which inspired one of its common names, "crowfoot grass." 

 

Spikelets: Each raceme is composed of small, flattened spikelets, which are arranged in two 

rows along each branch. The spikelets are typically 2-3 mm in length and contain multiple 

florets, with each floret bearing a single seed. 

 

Flowers and Seeds: Goosegrass flowers are small, lacking prominent petals, and are mostly 

self-pollinating, though cross-pollination may occur. Each spikelet produces several seeds 

that mature quickly, allowing the plant to reproduce prolifically and spread widely. 
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3. Life Cycle and Growth Conditions 

Life Cycle: Goosegrass is an annual, completing its life cycle from germination to seed 

production within a single growing season. Its rapid seed production allows it to establish 

large populations in a short time. 

 

Germination and Growth: It thrives in warm temperatures (20-35°C) and requires moderate 

sunlight, although it can tolerate partial shade. Goosegrass is highly drought-resistant once 

established but requires moisture during germination. 

 

Adaptations: Goosegrass shows exceptional adaptability to adverse conditions, including 

compacted soils and low-fertility environments, which makes it a resilient competitor in both 

agricultural fields and urban landscapes. 

 

4. Adaptive Traits and Invasiveness 

Tolerance to Stress: The plant’s adaptability to trampling, low soil fertility, and compacted 

soils allows it to spread in heavily disturbed areas. Goosegrass can also exhibit resistance to 

certain herbicides, making it difficult to control in agricultural settings. 

 

Reproductive Efficiency: Goosegrass produces a high number of seeds with efficient 

dispersal mechanisms, which facilitates its rapid spread. Seeds can remain viable in the soil 

for several years, contributing to its persistence across seasons. 

 

5. Ecological Role and Soil Stabilization 

Soil Stabilization: The dense growth of Goosegrass aids in soil stabilization, especially in 

erosion-prone or disturbed soils. Its fibrous roots can help hold soil particles together, 

reducing erosion in areas where it proliferates. 

 

Environmental Impact: Though primarily considered a weed, Goosegrass contributes to 

biodiversity in its ecosystems by providing habitat and food for various insects and animals. 

However, its invasive tendencies can disrupt native plant communities. 

 

These botanical characteristics contribute to Goosegrass’s success as both a widespread weed 

and an ecologically significant plant with potential uses beyond its current status. Its 

resilience and rapid reproductive capacity continue to make it a focus of both agricultural 

weed control efforts and medicinal research. 
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Distribution and Ecological Impact 

Goosegrass (Eleusine indica), a widespread and resilient grass species, has a significant 

global presence and ecological impact, particularly in agricultural systems and disturbed 

environments. Originally native to tropical and subtropical regions, Goosegrass has adapted 

to a broad range of climates and conditions, making it one of the most successful invasive 

weeds worldwide. 

 

1. Global Distribution 

Geographical Spread: Goosegrass is distributed across continents, from tropical and 

subtropical regions of Africa and Asia to temperate areas of Europe, North America, and 

South America (Holm et al., 1977). It thrives particularly in areas with warm climates and 

disturbed soils, including roadsides, agricultural fields, and urban landscapes. 

 

Preferred Habitats: Goosegrass prefers open, sunny areas with compacted soils, often 

flourishing in anthropogenically altered environments like parks, pathways, and sports fields. 

However, it is also commonly found in natural habitats such as grasslands and coastal areas, 

especially where human activity has led to soil disturbance. 

 

Altitude Range: It grows across a range of altitudes, from sea level up to about 2,000 meters, 

though it generally prefers lower, warmer elevations. 

 

2. Invasive Characteristics 

Rapid Colonization: Goosegrass spreads efficiently through its high seed production. Each 

plant can produce thousands of seeds that remain viable in the soil for several years, allowing 

it to form persistent seed banks that aid in recolonization after disturbances (Chauhan & 

Abugho, 2012). 

 

Adaptability: Goosegrass is highly adaptable to environmental stress, including drought, low 

soil fertility, and trampling, which makes it resilient in both agricultural and urban 

ecosystems. It can withstand compacted soils, high foot traffic, and moderate shading, all of 

which contribute to its success in disturbed environments. 

 

3. Ecological Impact 

Competitive Weed in Agriculture: Goosegrass is a significant weed in agricultural settings, 

competing with crops like corn, rice, soybeans, and cotton for water, light, and nutrients 
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(Streibig & Blackshaw, 2014). Its aggressive growth reduces crop yields and can increase the 

costs of weed management. 

 

Herbicide Resistance: Due to extensive herbicide use, certain populations of Goosegrass 

have developed resistance to common herbicides, including glyphosate and paraquat. This 

resistance complicates weed control and has led to increased agricultural dependence on 

chemical management (Heap, 2014). 

 

Disruption of Native Flora: Goosegrass's aggressive growth and reproductive efficiency 

make it a threat to native plant communities. By outcompeting local species for resources, it 

reduces biodiversity and can disrupt ecosystem dynamics in invaded areas. 

 

4. Soil Stabilization and Environmental Benefits 

Soil Erosion Prevention: Despite its invasive nature, Goosegrass can play a beneficial role 

in stabilizing soils, especially in areas prone to erosion. Its dense root system helps to bind 

soil particles, reducing erosion in disturbed or sloped landscapes. 

 

Potential Role in Phytoremediation: Recent research has suggested that Goosegrass may 

absorb and tolerate certain heavy metals, indicating a possible role in phytoremediation, 

especially in polluted soils (Zhang et al., 2018). This potential application highlights its 

ability to contribute positively to environmental health, despite its status as a weed. 

 

6. Ecological Niche and Interactions 

Habitat for Insects and Wildlife: Goosegrass provides shelter and a food source for various 

insects and small animals, thus playing a role in the local food web. Some insects feed on its 

seeds, while others use it for habitat. 

 

Impact on Soil Microorganisms: Studies have shown that Goosegrass can influence the 

microbial communities in its rhizosphere. Its presence can alter soil composition and affect 

the diversity and abundance of soil microorganisms, impacting soil health and nutrient cycles. 

 

Goosegrass's distribution and ecological impact underscore its role as both an agricultural 

nuisance and an environmentally adaptable species with unique ecological functions. 

Although it presents challenges in weed management, its soil-binding abilities and potential 

for environmental remediation highlight a complex ecological impact that extends beyond its 

classification as an invasive weed. 
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Phytochemical Composition 

Goosegrass (Eleusine indica) has been recognized in traditional medicine for its therapeutic 

properties, largely attributed to its rich and varied phytochemical profile. The plant contains a 

range of bioactive compounds, including flavonoids, alkaloids, terpenoids, phenolic acids, 

and essential oils. Chemical compounds extracted from Goosegrass have shown antioxidant, 

anti-inflammatory, and antimicrobial properties in recent studies. The following sections 

summarize the key phytochemicals present in Goosegrass and their known biological effects. 

 

1. Flavonoids 

Flavonoids are a prominent class of phytochemicals in Goosegrass, with known antioxidant, 

anti-inflammatory, and antimicrobial properties. Key flavonoids identified include quercetin 

and kaempferol, which are associated with reducing oxidative stress and modulating 

inflammatory responses. 

 

These compounds protect against cellular damage by scavenging free radicals, which makes 

them promising candidates for therapeutic applications in managing conditions related to 

oxidative stress (Xie et al., 2019). 

 

2. Alkaloids 

Alkaloids, which include compounds like hordenine, are present in significant quantities in 

Goosegrass. These nitrogen-containing compounds exhibit various bioactivities, such as 

antimicrobial and stimulant effects. 

 

Hordenine, specifically, has been shown to possess antibacterial and antifungal properties, 

which supports Goosegrass's use in traditional medicine for treating infections (Liu et al., 

2020). 

 

3. Terpenoids 

Terpenoids are another major class of phytochemicals in Goosegrass, with compounds such 

as eucalyptol and limonene commonly identified in its essential oil. Terpenoids are known for 

their anti-inflammatory and antimicrobial properties. 

 

These compounds contribute to the plant’s aroma and have been shown to exhibit analgesic 

and anti-inflammatory effects, making them valuable in the treatment of pain and 

inflammatory conditions (Zhu & Hu, 2020). 
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4. Phenolic Acids 

Goosegrass contains various phenolic acids, including ferulic acid and p-coumaric acid, 

which are known for their antioxidant and anti-inflammatory effects. 

 

Phenolic acids help protect cells from oxidative stress and inflammation, thus contributing to 

the plant’s overall health benefits and potential for preventing degenerative diseases (Xie et 

al., 2019). 

 

5. Saponins 

Saponins found in Goosegrass have been noted for their antimicrobial and cytotoxic 

activities. These compounds disrupt the membranes of pathogens, making them effective 

against a range of bacteria and fungi. 

 

Their potential as anticancer agents has also been explored due to their cytotoxic effects on 

cancer cells, which adds to the therapeutic value of Goosegrass in treating malignancies 

(Zhang & Wang, 2018). 

 

6. Essential Oils 

Essential oils extracted from Goosegrass contain a variety of bioactive terpenes and phenolic 

compounds. These oils exhibit strong antibacterial and antifungal activities, which support 

the plant’s traditional use as an antimicrobial agent. 

 

Essential oils in Goosegrass are also valued for their aromatic qualities and potential use in 

aromatherapy and topical applications for treating skin infections (Vongtau & Abbah, 2004). 

 

7. Additional Phytochemicals 

Other phytochemicals in Goosegrass include coumarins, tannins, and steroids, which 

contribute to its antimicrobial and anti-inflammatory properties. 

 

These compounds work synergistically with other phytochemicals to enhance the therapeutic 

effects of Goosegrass, making it a multi-functional plant with a broad spectrum of biological 

activities. 

 

Pharmacological Potential and Health Benefits 

The phytochemical diversity of Goosegrass contributes to its various health benefits and 

pharmacological activities. 
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Antioxidant Activity: The presence of flavonoids and phenolic acids enables Goosegrass to 

reduce oxidative stress, which is beneficial in preventing chronic conditions such as 

cardiovascular diseases and certain cancers. 

 

Antimicrobial Effects: Alkaloids, saponins, and essential oils contribute to the plant's 

effectiveness against bacteria, fungi, and other pathogens. 

 

Anti-inflammatory Properties: Compounds like terpenoids and flavonoids help modulate 

inflammation, making Goosegrass useful in managing conditions such as arthritis and other 

inflammatory diseases. 

 

Potential in Cancer Therapy: Certain saponins and alkaloids in Goosegrass have shown 

cytotoxic effects against cancer cells, though more research is needed to fully understand 

their potential for clinical applications. 

 

Goosegrass’s phytochemical composition highlights its dual role as both an invasive species 

and a promising medicinal plant. As research progresses, its bioactive compounds may lead 

to new therapeutic applications, particularly in managing infections, inflammation, and 

oxidative stress. 

 

Medicinal Uses 

Goosegrass (Eleusine indica) has long been used in traditional medicine systems, particularly 

in Asia and Africa, to treat various health conditions. Its rich phytochemical profile, including 

flavonoids, alkaloids, terpenoids, and phenolic acids, contributes to its therapeutic properties. 

Modern research has begun to validate many of these traditional uses, demonstrating the 

plant’s potential in treating a wide range of ailments. Below are some of the key medicinal 

uses of Goosegrass, supported by scientific findings. 

 

1. Anti-inflammatory and Analgesic Effects 

Traditional uses of Goosegrass include treating inflammation and pain. Compounds such as 

flavonoids and terpenoids in Goosegrass exhibit anti-inflammatory properties, helping to 

reduce swelling and discomfort associated with conditions like arthritis and muscle pain. 

 

Studies have shown that extracts from Goosegrass reduce inflammation and inhibit pain 

signals, supporting its use as a natural remedy for pain relief (Vongtau & Abbah, 2004). 
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2. Antimicrobial Activity 

Goosegrass has been used to treat infections, thanks to its antimicrobial properties. Alkaloids, 

Saponins, and essential oils in the plant have been shown to exhibit antibacterial, antifungal, 

and antiviral activities, making it effective against a range of pathogens. 

The antimicrobial action of Goosegrass supports its traditional use in treating wounds, skin 

infections, and respiratory infections (Liu et al., 2020). 

 

3. Antioxidant Properties 

The antioxidant compounds in Goosegrass, particularly flavonoids and phenolic acids, help 

neutralize free radicals and reduce oxidative stress in the body. This activity is important in 

protecting cells from damage that can lead to chronic diseases such as heart disease, diabetes, 

and cancer. 

 

Regular consumption of Goosegrass extracts has been associated with enhanced antioxidant 

activity, which can improve overall health and potentially reduce the risk of degenerative 

diseases (Xie et al., 2019). 

 

4. Antidiabetic Potential 

Goosegrass is used in traditional medicine to manage blood sugar levels. Studies have 

indicated that the plant may help regulate glucose metabolism, suggesting a potential role in 

managing type 2 diabetes. 

 

The antidiabetic effect is thought to be due to certain phytochemicals in Goosegrass that 

enhance insulin sensitivity and improve glucose uptake by cells (Adebo & Oyedeji, 2020). 

 

5. Diuretic and Detoxifying Effects 

Traditionally, Goosegrass has been used as a diuretic to promote urine production, helping to 

flush toxins from the body. This property has made it a popular remedy for treating urinary 

tract infections (UTIs) and supporting kidney health. 

 

The diuretic effects of Goosegrass are believed to be due to its flavonoid and alkaloid 

content, which stimulate kidney function and support detoxification (Ahmad et al., 2018). 

 

6. Anticancer Activity 

Certain compounds in Goosegrass, including saponins and alkaloids, have shown cytotoxic 

effects on cancer cells in laboratory studies, indicating potential anticancer properties. 
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While still under investigation, the plant’s ability to induce apoptosis (cell death) in cancer 

cells offers promise for its future use as a complementary cancer treatment (Zhang & Wang, 

2018). 

 

7. Antimalarial Properties 

Goosegrass has been traditionally used in some regions to treat malaria. Studies have found 

that the alkaloids in the plant may inhibit malaria parasite growth, providing scientific 

support for its use in treating this disease. 

 

The antimalarial effects of Goosegrass, though not yet fully understood, demonstrate its 

potential as a natural remedy for malaria, particularly in areas where access to conventional 

treatments is limited (Adebo & Oyedeji, 2020). 

 

8. Gastrointestinal Health 

Goosegrass is used to address various digestive issues, including constipation, diarrhea, and 

dysentery. The plant’s anti-inflammatory and antimicrobial properties help alleviate 

gastrointestinal discomfort and protect against harmful bacteria. 

 

Its fiber content also aids in digestion and promotes healthy bowel movements, supporting its 

traditional use as a remedy for digestive health (Vongtau & Abbah, 2004). 

 

9. Wound Healing 

In traditional medicine, Goosegrass has been applied topically to wounds and cuts due to its 

antimicrobial and anti-inflammatory effects. These properties aid in preventing infection, 

reducing inflammation, and promoting faster healing. 

 

Studies have shown that Goosegrass extracts enhance wound healing by accelerating tissue 

regeneration and reducing microbial growth on the wound site (Liu et al., 2020). 

 

Uses of Goosegrass by the Tribal Peoples in Manipur 

The tribal communities of Manipur in Northeast India have a rich heritage of traditional 

medicine that relies on local plants for healing. Goosegrass (Eleusine indica) (locally known 

as Pungphai Napi), known for its widespread availability and medicinal properties, is one of 

these important plants. Used by various tribes in Manipur, including the Maring, Poumai, and 

Chothe, Goosegrass is applied to a range of health issues, reflecting the in-depth 
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ethnobotanical knowledge of these communities. Here’s a closer look at how the tribal people 

of Manipur use Goosegrass in traditional healing. 

 

1. Treatment of Fever and Respiratory Ailments 

In tribal medicine, fever is often treated using natural plants like Goosegrass due to its 

cooling properties. The Maring and Poumai tribes frequently use a decoction made from 

Goosegrass leaves and stems to reduce fevers. The plant is rich in phytochemicals like 

flavonoids, which have anti-inflammatory and antipyretic effects. This is particularly 

beneficial in managing fevers that come with seasonal infections or common colds. 

 

For respiratory ailments such as coughs and asthma, Goosegrass is consumed as an infusion. 

The plant is believed to soothe the respiratory tract, easing symptoms like throat irritation and 

congestion. Goosegrass’s antioxidant properties are also thought to support lung health, 

making it an effective remedy for respiratory ailments that are often exacerbated by the high 

humidity in the region. 

 

2. Digestive Health and Stomach Disorders 

Digestive issues, including indigestion, constipation, and stomachaches, are common 

concerns, and the Maring and Chothe tribes traditionally rely on Goosegrass as a natural 

digestive aid. Goosegrass is known to contain alkaloids and phenolic acids, which help 

stimulate digestion and relieve gastrointestinal discomfort. A tea made from the plant is 

typically consumed to relieve constipation and promote regular bowel movements. 

 

In cases of diarrhea or dysentery, which are sometimes caused by microbial infections, the 

antimicrobial properties of Goosegrass make it useful. An infusion of the leaves can help 

control the frequency of bowel movements, bringing relief to those suffering from digestive 

ailments. For children, a mild decoction of Goosegrass is sometimes given to alleviate 

stomach discomfort and other mild digestive issues. 

 

3. Urinary Health and Detoxification 

Tribal communities, especially the Poumai, utilize Goosegrass for its diuretic properties, 

using it to treat urinary tract infections (UTIs) and to promote detoxification. Consuming a 

decoction of Goosegrass helps to increase urine production, which in turn aids in flushing out 

toxins from the body. This is beneficial for kidney health and can help prevent the formation 
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of kidney stones, a traditional practice backed by the plant’s potassium content, which 

supports urinary function. 

 

Goosegrass is also used to manage fluid retention, an issue that can arise due to the humid 

climate of the region. By promoting the natural expulsion of excess fluids, Goosegrass helps 

reduce swelling and bloating, offering a holistic approach to urinary and kidney health. 

 

4. Skin Health and Wound Healing 

The Maring and Chothe tribes apply Goosegrass topically to treat skin infections, wounds, 

and insect bites. Fresh leaves of the plant are crushed to release the juice, which is then 

applied to the affected area. The plant’s antimicrobial and anti-inflammatory properties help 

prevent infection and reduce inflammation, accelerating the healing process. This practice has 

likely developed due to the plant's ability to inhibit bacterial growth, making it a natural 

disinfectant. 

 

For skin conditions like rashes, eczema, and itching, a paste made from Goosegrass leaves is 

applied as a soothing remedy. This traditional use reflects a deep understanding of the plant's 

emollient properties, which relieve skin irritation and support the skin’s natural healing 

mechanisms. Additionally, the plant’s antioxidant compounds help protect the skin from 

oxidative damage, which can benefit long-term skin health. 

 

5. Antiparasitic Uses 

The warm and humid environment in Manipur creates conditions that can lead to parasitic 

infections. To counter this, Goosegrass is sometimes consumed by tribal people to manage 

internal parasites. The plant’s antiparasitic properties make it effective against common 

parasitic infections, helping to expel worms and other parasites from the gastrointestinal 

system. This traditional use is particularly valuable for young children, who are often more 

susceptible to parasitic infections. 

 

6. Supporting Overall Health and Immunity 

Beyond treating specific ailments, Goosegrass is also valued for its role in promoting general 

health and strengthening immunity. Regular consumption of Goosegrass, either in the form of 

a tea or infusion, is believed to enhance vitality, improve resistance to seasonal illnesses, and 

promote overall wellness. The Poumai tribe, in particular, uses it as a health tonic during 

seasonal changes when the body is more vulnerable to illness. 
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Goosegrass’s abundance of antioxidants, vitamins, and minerals supports immune function, 

making it a holistic remedy for supporting the body’s defenses. This aligns with modern 

research indicating that plants high in antioxidants and phytochemicals can strengthen 

immunity and improve the body's resilience against infections and oxidative stress. 

 

The traditional uses of Goosegrass by Manipur’s tribal communities showcase a nuanced 

understanding of the plant’s therapeutic potential. From treating fevers and digestive issues to 

enhancing skin health and urinary function, Goosegrass serves as a versatile remedy in local 

herbal medicine. The tribal knowledge surrounding Goosegrass demonstrates an intricate 

relationship with the natural environment and highlights the value of traditional healing 

practices that have been refined over generations. As modern research continues to explore 

the bioactive properties of Goosegrass, these practices provide valuable insights into the 

plant’s medicinal potential and emphasize the importance of preserving indigenous 

knowledge systems. 

 

Environmental and Agricultural Implications 

Goosegrass (Eleusine indica), known for its adaptability and resilience, has significant 

environmental and agricultural implications worldwide. As a fast-growing, prolific species, it 

can become invasive in both natural and managed landscapes, posing various challenges and 

impacts. Below are some of the major environmental and agricultural implications of 

Goosegrass, with a focus on its role as an invasive species, its impact on crop productivity, 

soil health, biodiversity, and herbicide resistance. 

 

1. Impact on Crop Productivity 

Competition for Resources: Goosegrass is a highly competitive weed in agricultural fields, 

competing with crops like corn, rice, cotton, and soybeans for essential resources, such as 

water, sunlight, and nutrients. This competition can significantly reduce crop yields and is a 

major concern for farmers (Holm et al., 1977). 

 

Increased Management Costs: Due to its rapid growth and ability to adapt to diverse 

environmental conditions, managing Goosegrass requires considerable labor and resources. 

This increases the cost of crop production as farmers may need to invest in more frequent 

tilling, chemical applications, or other control methods to keep Goosegrass populations in 

check. 
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2. Herbicide Resistance 

Adaptation to Herbicides: Goosegrass has developed resistance to common herbicides, 

including glyphosate and paraquat, in various regions. Herbicide-resistant populations have 

become particularly problematic in intensive agricultural systems where herbicides are 

frequently used for weed control (Heap, 2014). 

 

Implications for Weed Management: The rise of herbicide-resistant Goosegrass 

necessitates more diversified weed management strategies, such as crop rotation, mechanical 

control, and integrated weed management (IWM). Failure to address resistance can lead to 

greater infestation, reduced crop yield, and higher long-term costs. 

 

3. Soil Compaction and Erosion 

Soil Compaction: Goosegrass thrives in compacted soils, often establishing itself in areas 

with frequent human or livestock traffic, such as roadsides and pastures. Once established, it 

further compacts the soil, reducing water infiltration and creating an environment less 

hospitable to native or crop plants (Chauhan & Abugho, 2012). 

 

Soil Erosion Prevention: Despite its drawbacks, Goosegrass has some benefits, such as 

stabilizing loose soils and reducing erosion. Its dense root system binds soil particles 

together, helping to prevent erosion in sloped or disturbed landscapes, which can be 

especially valuable in areas prone to soil degradation. 

 

4. Biodiversity and Ecosystem Impact 

Outcompeting Native Plants: In natural ecosystems, Goosegrass can outcompete native 

plant species, leading to reduced biodiversity. Its ability to monopolize space and resources 

allows it to establish large, dense stands, which can displace native flora and disrupt the 

ecological balance (Streibig & Blackshaw, 2014). 

 

Impact on Local Fauna: The spread of Goosegrass also affects local fauna by altering 

available habitat and food sources. While some insects and animals might adapt to using 

Goosegrass for shelter or food, the displacement of native plants can result in habitat loss for 

species that depend on indigenous vegetation. 

 

5. Allelopathic Effects 

Inhibition of Other Plant Growth: Studies have indicated that Goosegrass produces 

allelopathic compounds, which can inhibit the growth of nearby plants. This gives 
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Goosegrass a competitive advantage, allowing it to dominate areas by suppressing the 

germination and growth of other plants (Cheng et al., 2017). 

 

Potential Agricultural Applications: Interestingly, researchers are exploring the possibility 

of using Goosegrass’s allelopathic properties to develop natural herbicides. These compounds 

may help manage other weeds, providing a sustainable weed control option if properly 

harnessed. 

 

6. Soil Health and Microbial Activity 

Effects on Soil Microorganisms: Goosegrass has been shown to alter soil microbial 

communities, potentially impacting nutrient cycling and soil health. Some studies suggest 

that it may decrease beneficial microbial populations, which could impact crop growth and 

soil fertility (Zhang & Ma, 2018). 

 

Potential Phytoremediation: On the positive side, recent studies have explored 

Goosegrass’s potential in phytoremediation, particularly for heavy metals like cadmium and 

lead. Its ability to absorb and tolerate these metals makes it a candidate for cleaning 

contaminated soils, helping to reduce environmental pollution (Xu et al., 2020). 

 

7. Adaptation to Climate Change 

Resilience to Changing Conditions: Goosegrass’s adaptability to various environmental 

conditions makes it highly resilient to the stresses associated with climate change, such as 

increased temperatures and altered rainfall patterns. This resilience may allow it to spread to 

new areas and increase its invasiveness in regions where it previously could not thrive 

(Chauhan & Johnson, 2010). 

 

Implications for Agricultural Systems: As climate change progresses, Goosegrass’s 

adaptability could result in its expansion into new regions, further challenging crop 

production and necessitating new management strategies to control its spread. 

 

Goosegrass has complex implications for both environmental and agricultural systems. While 

it poses challenges, particularly in crop competition and herbicide resistance, its resilience 

and adaptability offer some ecological benefits, such as erosion control and potential 

phytoremediation applications. Effective management of Goosegrass requires an integrated 

approach that combines cultural, mechanical, and biological strategies to minimize its 

negative impact while exploring possible uses in sustainable agriculture. 
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CONCLUSION 

Goosegrass (Eleusine indica), known for its adaptability and resilience, is both a valuable 

medicinal plant and a challenging invasive weed with significant environmental and 

agricultural implications. While traditionally used in many cultures for its anti-inflammatory, 

antimicrobial, and antioxidant properties, Goosegrass also presents major agricultural 

challenges, including crop competition, soil compaction, and herbicide resistance. Its ability 

to thrive under diverse conditions and develop resistance to commonly used herbicides 

complicates management in agricultural systems, increasing production costs and threatening 

crop yields. Furthermore, Goosegrass impacts local ecosystems by outcompeting native plant 

species and altering soil microbial communities. 

 

Despite its challenges, Goosegrass shows promise in areas such as phytoremediation and 

natural herbicide development, offering potential ecological benefits. Its allelopathic 

properties could be harnessed for sustainable weed control, and its capacity to absorb heavy 

metals may aid in soil remediation efforts. Managing Goosegrass effectively requires 

integrated strategies that balance its ecological potential with the need to control its 

invasiveness. Continued research on Goosegrass's phytochemistry and environmental impacts 

will be crucial for optimizing its uses in drug development and sustainable agriculture 

practices while mitigating its negative effects in both natural and managed ecosystems. 
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