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SUMMARY  
     Weeds pose a serious threat to agriculture, causing yield losses of up to 30–40%. Among 

them, Parthenium hysterophorus is a highly invasive species that can reduce crop production by as much as 

90% under severe infestation. In addition to damaging crops, P. hysterophorus adversely affects human and 

animal health, biodiversity, and the environment. However, it can be managed effectively through an integrated 

approach, which we have discussed in this paper. 

 

INTRODUCTION 

Weeds are often described as the ―unwanted guests‖ of agriculture. These plants compete with crops for 

essential resources such as water, sunlight, and nutrients, thereby reducing both the quality and quantity of 

agricultural yields (Singh & Raghubanshi, 2012; Rao, 2000). Globally, weeds are among the major factors 

responsible for agricultural losses, accounting for nearly one-third of the total damage caused by pests (DWR, 

2015). In India, yield losses due to weeds vary depending on the type of farming system, approximately 5% in 

commercial agriculture, 10% in semi-commercial agriculture, 20% in subsistence agriculture, and up to 37–79% 

in dryland agriculture (Choudhury & Singh, 2015). Even the lowest estimated loss of 10% equates to about 25 

million tonnes of food grains, valued at nearly US$13 billion (Yaduraju, 2012). In total, 826 weed species 

belonging to 61 plant families have been reported to cause yield losses in India. Of these, 80 species are 

categorised as very serious weeds and 198 as serious weeds, underscoring their substantial threat to agricultural 

productivity (Choudhury & Singh, 2015). Notably, 62 species are recognised as invasive plants, which present 

additional ecological and management challenges (Reddy, 2008). Weeds not only reduce crop productivity and 

increase the cost of cultivation but also serve as alternate hosts for pests and pathogens (Patel, 2011; Holm et al., 

1997). Some species can cause allergies and skin irritations in humans and animals. Despite their largely negative 

impacts, certain weeds also play beneficial roles; they can add organic matter to the soil, help prevent erosion, 

and in some cases serve as medicinal or fodder plants (Sushil Kumar, 2010). 

Among the most notorious weeds in India and several other parts of the world is Parthenium 

hysterophorus, commonly known as Congress grass or Carrot grass. Accidentally introduced from Latin 

America, Mexico, in the 1950s, this invasive species has spread across millions of hectares (Shabbir & Bajwa, 

2006). Parthenium is extremely aggressive, suppressing crop growth through the release of toxic allelochemicals 

into the soil, a phenomenon known as allelopathy (Hiremath & Rao, 2016). Its infestation often leads to 

significant yield reductions and poses a persistent challenge for farmers. 

 

Parthenium hysterophorus, an Invasive weed and a global menace: 

In India, Parthenium hysterophorus now infests nearly 35 million hectares of land, spreading across 

cultivated fields, wastelands, railway tracks, and even urban areas (Singh & Raghubanshi). Its rapid growth and 

remarkable adaptability to diverse climatic conditions make it particularly difficult to eradicate. A 

single Parthenium plant can produce between 15,000 and 80,000 seeds, which are easily dispersed by wind, 

water, vehicles, and animals, facilitating its widespread colonization (Patel, 2011). Contact with Parthenium can 

cause severe skin allergies, asthma, and respiratory complications in humans (Patel, 2011). Livestock typically 

avoid grazing in infested pastures; however, when consumed, the weed impairs the quality of milk and meat due 

to the presence of toxic bioactive compounds such as parthenin and sesquiterpene lactones (Jayaramaiah & 

Shankar, 2018; Sushilkumar, 2010). In both cultivated and wasteland areas, Parthenium causes substantial yield 

reductions. Field observations have reported yield losses of up to 40% in rice (Oryza sativa), 63% in tomato 

(Solanum lycopersicum), and 90% in sorghum (Sorghum bicolor) (Ayele, 2007). Furthermore, it poses serious 

health risks to humans and livestock, including dermatitis, allergic rhinitis, fever, and asthma (McFadyen, 1995; 

Bhowmik et al., 2007). Seed bank analyses have revealed densities as high as 200,000 seeds m⁻² in abandoned 
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fields, indicating the species’ persistence and high reinvasion potential (Pandey & Dubey, 1988). Ecological 

modelling under climate change scenarios predicts a likely northward and altitudinal expansion of Parthenium, 

suggesting that areas previously unsuitable for its growth may soon become vulnerable to infestation (Sharma et 

al., 2019; Sahu et al., 2020). Changes in temperature, CO₂ concentration, precipitation patterns, and the 

frequency of extreme weather events are expected to enhance its reproductive capacity, growth rate, and 

competitive advantage, while potentially reducing the effectiveness of biological control agents (Singh et al., 

2002; Dhileepan, 2001). 

 

Integrated Management of Parthenium hysterophorus 

For farmers and communities, controlling this weed is challenging; however, a combination of 

management practices can be highly effective. Integrated management of Parthenium hysterophorus, which 

combines cultural, mechanical, biological, and chemical approaches, has proven successful in many regions. In 

India, a five-step strategy involving biodiversity promotion, planting of competitive crops, release of biological 

control agents, Zygogramma bicolorata, manual removal of weeds, and judicious herbicide use has nearly 

eliminated Parthenium in some areas within 2–3 years (Kashyap et al., 2021). In Australia, integrating Z. 

bicolorata with suppressive pastures reduced weed growth by 47–91% over two years (Belgeri et al., 2020). 

Similarly, Pakistan employs a combination of biocontrol, hand weeding, and selective chemical use, with 

ongoing efforts to test new bioagents safely (Weyl et al., 2021). The key to success lies in early intervention, 

regular monitoring, and adapting management strategies to local conditions. 

 

Mechanical Control 
Hand weeding or uprooting Parthenium before flowering can reduce its population by up to 60%. 

However, it is a labour-intensive method, and contact with the plant’s pollen or sap can cause skin irritation or 

rashes, making it unsuitable for large infestations. For larger areas, ploughing or tilling during the rosette stage 

can effectively suppress regeneration, especially when followed by planting competitive crops or grasses (Moor 

et al., 2003). Mulching with straw or plastic sheets can also help smother weed seeds in smaller areas, such as 

nurseries. 

 

Biological Control 
Biological control involves the use of Parthenium’s natural enemies to suppress its growth without 

harming the environment. Australia pioneered this approach in the 1970s, introducing nine insect species and two 

fungal pathogens for Parthenium management. The Mexican beetle (Zygogramma bicolorata) is a voracious 

feeder that causes significant damage to Parthenium leaves and flowers. Other important biocontrol agents tested 

in various countries include the stem-galling moth (Epiblema strenuana), the stem-boring weevil (Listronotus 

setosipennis), and rust fungi such as Puccinia abrupta(winter rust), all of which gradually weaken and suppress 

the weed population (Moor et al., 2003). In Pakistan, the release of thousands of Z. bicolorata beetles has led to 

noticeable reductions in Parthenium density, and research continues to identify and test new agents under 

quarantine conditions (Weyl et al., 2021). Fungal bioherbicides like Alternaria alternata and Sclerotium 

rolfsii can kill 50–100% of seedlings or significantly reduce seed viability (Kashyap et al., 2021). Combining 

fungi with beetles, such as pairing Aspergillus allahabadii with Z. bicoloratahas been shown to enhance plant 

mortality by 30–42% and reduce seed germination by up to 78% (Kaur et al., 2014).A detailed list of insect pests 

and pathogenic fungi used in the biological management of Parthenium hysterophorus is presented in Tables 1 

and 2. 

Table 1: Diseases of Parthenium hysterophorus 

Disease Pathogen Symptoms Impact and Distribution 

Parthenium 

Rust 

(Summer 

Rust) 

Puccinia abrupta var. 

partheniicola 

Yellow-orange pustules on 

leaves and stems, leading to 

defoliation and reduced 

photosynthesis. 

Seasonal in central and northern 

Queensland, Australia; reduces plant 

biomass by up to 50% under optimal 

conditions. 

Parthenium 

Rust 

(Winter 

Rust) 

Puccinia xanthii (syn. 

Puccinia chorii) 

Similar pustules but active in 

cooler months; causes leaf 

necrosis. 

Widespread in southern Queensland, 

Australia; more effective in 

temperate regions. 
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Witches' 

Broom 

Disease 

(PWB) 

Phytoplasma (16SrII-C 

and 16SrII-D subgroups 

of Candidatus 

Phytoplasma 

aurantifolia) 

Prolific branching, phyllody 

(leaf-like flowers), stunting, 

virescence (green flowers), 

and witches'-broom clusters. 

Reported in India; vector-

transmitted by leafhopper Orosius 

albicinctus; can kill plants 

prematurely. 

 

 

Table 2: Pests of  Parthenium hysterophorus 

Pest Type Damage Impact and Distribution 

Zygogramma 

bicolorata 

(Mexican beetle) 

Leaf-feeding 

beetle 

(Chrysomelidae) 

 

Skeletonizes leaves, 

defoliates plants. 

Established in central/southern 

Queensland (Australia) and India; 

reduces growth by 30–40%; not in 

northern Queensland. 

Epiblema 

strenuana (Stem-

galling moth) 

Stem/flower-

galling moth 

(Tortricidae) 

Larvae induce galls 

in stems/shoots, 

stunting plants and 

reducing seed set. 

Widespread in Australia; high 

populations reduce seed production by up 

to 90%; erratic due to dry spells. 

Listronotus 

setosipennis 

(Stem-boring 

weevil) 

Stem-boring 

weevil 

(Curculionidae) 

Larvae bore into 

stems, causing 

wilting and death. 

Established across all infested areas in 

Australia; high density, significant 

control in wet seasons. 

Smicronyx 

lutulentus (Seed-

feeding weevil) 

Seed-feeding 

weevil 

(Curculionidae) 

Larvae destroy 

developing seeds 

inside capitula. 

Widespread in Australia; reduces seed 

viability by 50–70%. 

Carmenta nr. 

haematica (Root-

feeding moth) 

Root-boring 

moth (Sesiidae) 

Larvae tunnel into 

roots, preventing 

establishment. 

Established in Australia; effective against 

seedlings in all regions. 

Stobaera 

concinna (Sap-

feeding 

planthopper) 

Leaf/sap-

feeding 

planthopper 

(Delphacidae) 

Sucks sap, causes 

yellowing and 

stunting. 

Widespread but low damage levels in 

Australia. 

Bucculatrix 

parthenocissi 

(Leaf-mining 

moth) 

Leaf-mining 

moth 

(Lyonetiidae) 

Larvae mine leaves, 

creating trails and 

reducing leaf area. 

Widespread but minimal impact in 

Australia. 

Scarab Beetle 

(unspecified) 

Root/leaf-

feeding beetle 

Feeds on roots and 

foliage; acts as 

reservoir for 

sunflower pest. 

Reported in India/Nepal; indirect impact 

on crops. 

 

Cultural and Allelopathic Control 
The use of competitive and allelopathic plants has proven effective in suppressing Parthenium hysterophorus. 

Species such as Cassia tora, Cassia sericea, and marigolds (Tagetes spp.) have been shown to 

reduce Parthenium density by 52–78% (Belgeri et al., 2020). Similarly, crops like sorghum (Sorghum bicolor) 

and Imperata cylindrica release allelochemicals that inhibit Parthenium seed germination (Kaur et al., 2014). In 

Australia, interplanting native grasses—such as forest bluegrass (Bothriochloa bladhii) with Queensland 

bluegrass (Dichanthium sericeum)—has maintained pasture diversity at five times the normal level while 

effectively suppressing Parthenium growth (Belgeri et al., 2020). Such ecological approaches not only reduce 

weed pressure but also enhance biodiversity and ecosystem resilience. 

 

Chemical Control 
Chemical control is primarily recommended for managing Parthenium in non-crop areas such as roadsides, 

wastelands, and urban landscapes where the risk to other vegetation is minimal. Pre-emergence herbicides like 

norflurazon, clomazone, and diuron can provide 84–100% control within six weeks of application (Reddy et al., 
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2007). For established infestations, post-emergence herbicides such as glyphosate and glufosinate are most 

effective when applied to young plants, achieving 86–95% control. However, their efficacy decreases 

significantly once the weed begins to flower (Saha et al., n.d.). Tank-mixing herbicides—for example, combining 

saflufenacil with dimethenamid-P—has been shown to enhance control in landscaped areas. In non-crop zones, 

simple salt solutions (15–20% sodium chloride) can also desiccate Parthenium plants (Kaur et al., 2014). 

Nevertheless, overreliance on herbicides has led to the development of resistance in 

some Parthenium populations, particularly against atrazine and glyphosate. In addition, indiscriminate chemical 

use can cause environmental contamination and harm non-target species (Adkins & Shabbir, 2014). Therefore, 

judicious application, proper timing, and herbicide rotation are essential to maintain long-term effectiveness and 

environmental safety. 

 

CONCLUSION 
Weeds remain one of the most significant challenges to modern agriculture and environmental sustainability. 

Although some weeds have minor ecological benefits, their negative impacts on crop production, biodiversity, 

and human health are far more severe—especially when invasive species are involved. The case of Parthenium 

hysterophorus exemplifies how a single weed can pose widespread threats to agriculture, ecosystems, and public 

health (Shabbir & Bajwa, 2006; Adkins & Shabbir, 2014). Addressing this challenge requires a combination of 

scientific management, farmer awareness, and active community participation. Weeds such as Parthenium serve 

as a reminder that agriculture operates within complex ecological systems, where human actions can have far-

reaching consequences. Integrated, science-based weed management strategies offer the most promising path 

toward sustaining agricultural productivity and ecological balance in the face of persistent biological challenges. 
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