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Abstract 

Parthenium hysterophorus L., commonly known as Congress Grass, Carrot Weed, Famine Weed, or White 

Top, is an aggressive, herbaceous invasive weed belonging to the Asteraceae family. Originating in the 

Americas, it has rapidly spread across tropical and subtropical regions of the world, causing significant 

ecological, agricultural, and health problems. Its prolific seed production, rapid growth, wide adaptability, 

and potent allelopathic effects contribute to its invasiveness, leading to severe reductions in crop yields, loss 

of biodiversity, and deterioration of pasturelands. Furthermore, its pollen and trichomes are potent allergens, 

causing widespread human health issues like contact dermatitis, hay fever, and asthma. Livestock consuming 

the plant can suffer from toxicity. Despite these overwhelming negative impacts, research has explored 

potential beneficial applications of Parthenium, including its use as green manure (with caveats), in 

composting, biogas production, as a source of potential biopesticides, and for its purported medicinal 

properties, primarily attributed to sesquiterpene lactones like parthenin. However, 

utilizing Parthenium requires extreme caution due to its toxicity and allergenic nature. Effective 

management relies on integrated strategies combining manual, chemical, biological, and ecological 

approaches. This paper reviews the dual nature of Parthenium hysterophorus, detailing its detrimental effects 

while exploring its potential, albeit challenging, beneficial uses and outlining management strategies. 
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1. Introduction 

 

Parthenium hysterophorus L. is a notorious invasive alien species that poses a significant threat globally. 

Native to the Gulf of Mexico and Central/South America, it likely spread unintentionally through 

contaminated grain shipments (like PL-480 wheat imports to India, leading to the name "Congress Grass"), 

machinery, or other human activities (Evans, 1997). It is now rampant across large parts of Asia (especially 

India, Pakistan, Nepal, Bangladesh), Africa (Ethiopia, South Africa), Australia, and several Pacific islands. 

This weed is characterized by its aggressive colonization of disturbed lands, roadsides, wastelands, 

agricultural fields, and pasturelands. Its success is attributed to several factors: high reproductive capacity 

(producing thousands of seeds per plant), longevity of seeds in the soil seed bank, rapid germination and 

growth, adaptability to diverse environmental conditions, and potent allelopathic effects that suppress the 

growth of neighboring plants (Kohli et al., 2006). 



While Parthenium is overwhelmingly recognized for its negative impacts on agriculture, biodiversity, and 

human/animal health, there is growing interest in exploring potential beneficial uses of its abundant 

biomass, driven by the need for sustainable waste management and the search for novel bioactive 

compounds. This paper aims to provide a comprehensive overview of Parthenium hysterophorus, 

evaluating its profoundly negative consequences alongside its investigated potential benefits and discussing 

current management strategies. 

2. Botanical Description and Ecology 

Parthenium hysterophorus is an erect, annual (sometimes perennial in favourable conditions) herbaceous 

plant typically growing 0.5 to 1.5 meters tall, occasionally reaching 2.5 meters. It has a deep taproot system 

and profusely branched stems that become woody with age. The leaves are pale green, deeply dissected, 

and resemble carrot leaves, giving rise to the common name "Carrot Weed." The plant produces numerous 

small, white flower heads (capitula) arranged in terminal panicles. Each capitulum contains only a few 

(usually five) fertile ray florets and numerous sterile disc florets (Navie et al., 1996). Flowering can occur 

throughout the year in favourable climates, contributing to its continuous spread. A single plant can produce 

10,000 to 25,000 seeds (achenes), which are small, lightweight, and easily dispersed by wind, water, 

animals, vehicles, and contaminated agricultural produce. 

3. Negative Impacts of Parthenium hysterophorus 

The detrimental effects of Parthenium are multifaceted and severe. 



3.1. Agricultural Impacts 

• Crop Yield Reduction: Parthenium aggressively competes with crops for light, water, 
nutrients, and space. Its allelopathic nature, primarily due to the release of chemicals 
like parthenin, caffeic acid, and other phenolic compounds from roots, leaves, and 
pollen, inhibits the germination and growth of many agricultural crops, including cereals 
(sorghum, maize, rice, wheat), legumes (chickpea, soybean), and vegetables (tomato, 
brinjal). Yield losses can range from 40% to over 90% in heavily infested areas (Tamado 
et al., 2002; Singh et al., 2003). 

• Pastureland Degradation: It invades grasslands and pastures, displacing desirable 
forage species. Livestock generally avoid grazing on Parthenium due to its bitterness and 
toxicity, leading to reduced carrying capacity and overall degradation of pasture quality 
(Lakshmi & Srinivas, 2007). 

3.2. Human Health Impacts 

Parthenium poses significant risks to human health. 

• Allergic Contact Dermatitis: Direct contact with the plant, particularly its trichomes 
(plant hairs) containing parthenin and other sesquiterpene lactones, causes severe 
allergic contact dermatitis in sensitized individuals. Symptoms include itching, rashes, 
blistering, and chronic skin thickening (McFadyen, 1995). 

• Respiratory Problems: Airborne pollen grains and dried plant fragments are potent 
allergens, triggering hay fever (allergic rhinitis), asthma, and bronchitis in susceptible 
populations (Sriramarao et al., 1991). People living or working near infested areas are 
particularly vulnerable. 

3.3. Livestock Health Impacts 

While often avoided, accidental ingestion of Parthenium by livestock can lead to: 

• Toxicity: Symptoms include anorexia, skin lesions, diarrhea, and mouth ulcers. In dairy 
animals, consumption can taint milk with a bitter flavour, rendering it unpalatable 
(Lakshmi & Srinivas, 2007). Prolonged exposure or high consumption can be fatal.  

• Reduced Productivity: Even if not directly poisoned, the dominance of Parthenium in 
pastures reduces the availability of nutritious forage, impacting animal health and 
productivity (milk yield, meat quality). 

3.4. Ecological Impacts 

• Biodiversity Loss: Parthenium's allelopathic compounds and competitive ability allow it 
to form dense monocultures, suppressing and eliminating native plant species. This 
disrupts local ecosystems, reduces habitat and food sources for native fauna, and leads 
to a significant decline in biodiversity (Kohli et al., 2006; Shabbir & Bajwa, 2006). 



• Ecosystem Alteration: Dense infestations can alter soil nutrient dynamics and 
microbial communities, potentially impacting long-term ecosystem function. 

4. Potential Uses and Benefits of Parthenium hysterophorus 

Despite its negative reputation, researchers have explored ways to harness the plant's properties and 

abundant biomass. However, these applications often require careful handling and processing due to 

toxicity and allergenicity concerns. 

4.1. Green Manure and Composting 

Parthenium biomass is rich in essential plant nutrients (N, P, K, Ca, Mg). Studies have shown that 

incorporating Parthenium biomass into soil as green manure or compost can improve soil fertility and crop 

yields (Kishor et al., 2010). However, careful composting is crucial to degrade allelopathic chemicals (like 

parthenin) and destroy seeds. Direct application of fresh biomass can inhibit crop growth due to allelopathy. 

Handling the plant material during collection and processing also poses health risks. 

4.2. Biopesticidal and Herbicidal Potential 

The same allelochemicals that harm crops might be harnessed for pest and weed control. Extracts 

of Parthenium have shown potential nematicidal, insecticidal, and fungicidal activity (Datta & Saxena, 

2001). Parthenin and other compounds have demonstrated herbicidal effects against other weeds, 

suggesting potential for developing bioherbicides, although selectivity and environmental safety require 

thorough investigation. 

4.3. Medicinal Properties 

Traditional medicine in some regions has used Parthenium extracts for treating various ailments like fevers, 

skin diseases, and inflammation. Scientific investigation has focused on parthenin and other sesquiterpene 

lactones, which have shown potential anti-inflammatory, analgesic, anti-amoebic, and anti-cancer activities 

in laboratory studies (Venkataiah et al., 2003; Ramos et al., 2002). However, clinical validation is largely 

lacking, and the inherent toxicity poses significant challenges for safe therapeutic use. 

4.4. Biogas Production 

The high biomass yield of Parthenium makes it a potential substrate for anaerobic digestion to produce 

biogas (methane) for energy. Mixing Parthenium with other organic materials like cattle dung can enhance 

biogas yield (Gunaseelan, 1998). This offers a way to manage the weed while generating renewable energy. 

4.5. Other Potential Uses 

Research has explored minor applications, including: 

• Phytoremediation: Potential to absorb heavy metals from contaminated soils (needs 
further study). 

• Pulp and Paper: Using the fibrous biomass for paper or particle board production. 



• Source of Chemicals: Extraction of parthenin for specific chemical synthesis. 

5. Management and Control Strategies 

Given the severe negative impacts, effective management of Parthenium is crucial. An Integrated Weed 

Management (IWM) approach is generally considered the most sustainable strategy. 

• Manual and Mechanical Control: Hand-pulling or uprooting (preferably before flowering 
and seed set) can be effective for small infestations. Protective clothing (gloves, masks) 
is essential. Slashing or mowing can reduce biomass but may encourage resprouting if 
not timed correctly. 

• Chemical Control: Herbicides like glyphosate, metsulfuron-methyl, 2,4-D, and atrazine 
can be effective, especially on young plants. However, issues include potential herbicide 
resistance, non-target effects, environmental contamination, and cost (Evans, 1997). 

• Biological Control: This involves using natural enemies. The leaf-feeding 
beetle Zygogramma bicolorata has shown success in controlling Parthenium in India and 
Australia (McFadyen, 1992). Other potential agents include stem-galling moths 
(Epiblema strenuana), seed-feeding weevils, and pathogenic fungi (Puccinia species). 
Biological control requires careful host-specificity testing to avoid harming native or crop 
plants. 

• Ecological/Cultural Control: Promoting the growth of competitive native species or 
cover crops can suppress Parthenium establishment and growth (competitive 
replacement). Maintaining healthy pastures and avoiding overgrazing can reduce 
invasion opportunities. 

• Awareness and Prevention: Public education about identifying the weed and preventing 
its spread (e.g., cleaning machinery, using certified seed) is vital. Quarantine measures 
and policy interventions are also important. 

6. Discussion 

Parthenium hysterophorus exemplifies the complex challenge posed by invasive species. Its negative 

impacts on agriculture, human and animal health, and biodiversity are well-documented and severe, 

demanding urgent and effective management. The allelopathic properties that make it a devastating weed 

also contribute to the environmental degradation it causes by suppressing native flora. 

The exploration of potential beneficial uses presents a "utilisation for control" paradigm. Converting the 

problematic biomass into resources like compost, biogas, or biopesticides could partially offset control 

costs and provide alternative products. However, significant hurdles remain. The allergenic and toxic nature 

of the plant complicates handling and processing. The degradation of toxic compounds during composting 

or biogas digestion needs careful monitoring. Furthermore, the potential for developing commercial 

products like bioherbicides or medicines from Parthenium requires extensive research into efficacy, safety, 

and economic viability. The risk of inadvertently promoting its spread through utilisation efforts must also 

be carefully managed. 



Ultimately, the negative impacts of Parthenium far outweigh its currently realized benefits. Management 

efforts should prioritize containment and reduction of existing populations using integrated strategies, with 

biological control and competitive plant replacement offering the most sustainable long-term solutions 

where feasible. Research into utilization should proceed cautiously, focusing on safe handling and 

processing methods and ensuring that utilization efforts do not undermine control objectives. 

7. Conclusion 

Parthenium hysterophorus, or Congress Grass, is a potent invasive weed with profound negative 

consequences across ecological, agricultural, and health sectors globally. Its aggressive nature, allelopathy, 

and prolific reproduction make it incredibly difficult to control. While research has unveiled potential uses 

for its biomass and chemical constituents – ranging from soil amendment and energy production to 

bioactive compounds – these are overshadowed by the risks associated with its toxicity and allergenicity, 

and the practical challenges of safe and effective utilization. The management of Parthenium requires a 

persistent, integrated approach combining preventive measures with manual, chemical, biological, and 

ecological control methods. While harnessing its potential benefits remains an area of research, the primary 

focus must remain on mitigating the extensive damage caused by this globally significant invasive species. 
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