
Paraquat factsheet and Integrated Pest Management 

What is Paraquat?  

Paraquat is a commonly used, but highly toxic, herbicide. Despite the herbicide’s cost 

effectiveness and efficiency in controlling weed and grass growth, Paraquat poisoning poses a variety of 

human health hazards such as seizures, comas, and heart, kidney and liver failure if the chemical is 

ingested. 1 In addition to lung scarring and respiratory failure, other symptoms of poisoning include 

damage to the adrenal glands, central nervous system, muscles and spleen. 2 Poisoning normally occurs 

through ingestion or exposure to damaged skin. It is also corrosive to human skin. 

The chemical normally comes in a liquid form that contains an active ingredient concentration of 

anywhere from 5 to 44 percent. 2 This is further diluted for herbicide spraying purposes. However, there 

have been fatal incidences involving accidental ingestion or contact with damaged skin when handling 

dilute spray solutions. 2 The usage of Paraquat is particularly dangerous in developing countries, where it 

is widely used, because sprayers are often subjected to unsafe working conditions such as a lack of 

protective gear, faulty equipment and inadequate medical facilities. 2 Ingesting more than a tablespoon 

of 20 percent concentrate can be fatal, especially since there is no antidote. 2  

Due to all these risks, its use is restricted in the USA and banned in many countries, including 

those in the European Union. Pesticide and herbicide-related suicides are also prevalent in several 

countries in Asia. Studies have shown a correlation between a ban on these toxic substances and a drop 

in overall suicide rates in affected countries such as Sri Lanka and South Korea. 3 4 

Alternatives to Paraquat/chemical weed management 

Paraquat is a fast-acting herbicide that is effective against a large variety of weeds. But it is also 

much more acutely toxic than other commonly used herbicides. 2 Chemical alternatives to Paraquat may 

not be as cost effective or comprehensive, but there are a number of weed-specific herbicides that are 

potent on particular species. 

Furthermore, prolonged and extensive use of the same chemical results in the development of 

resistance towards it. This renders it ineffective in the long run and shows the importance of 

diversification in chemical use. About 30 weed species have already developed a resistance to Paraquat. 
5 While completely stopping the use of Paraquat may not be immediately feasible, phasing it out of 

operations presents a much more realistic target. 
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As a contact herbicide, Paraquat only affects plant matter that comes into direct contact with it, 

i.e. foliage or matter that is above the soil. This is different from systemic herbicides, which are absorbed 

and transported throughout the plant. This includes parts below the soil such as the roots. An example of 

a systemic herbicide is Glyphosate, which is the most widely used herbicide in the world. However, 

according to the International Agency for Research on Cancer (IARC), glyphosate is “probably carcinogenic 

to humans.” 6 The risk with systemic herbicides is that desirable plants may be unintentionally affected 

too. Therefore, this is another important criterion when choosing a chemical substitute to Paraquat.  

Alternatives to chemical weed management also exist, but these are largely control mechanisms 

that are not meant to eliminate, but rather control, pest populations. Chemical intervention is still 

important, especially as a short term measure, during pest outbreaks. Therefore, a more practical aim 

would to reduce and promote responsible chemical use rather than eliminate it. Using herbicides when 

necessary rather than employing prophylactic spraying methods is one way to reduce development of 

resistance and reliance on chemical use. This can also be done by viewing chemical use as part of a larger 

overall weed management plan rather than the sole contributing factor.  

Integrated Pest Management (IPM) 

In terms of long term sustainability and soil quality, IPM offers a possible solution. IPM is a multi-

approach method that emphasizes prevention and control of pest populations, and reduction of pesticide 

use. In essence, IPM requires one to consider various environmental factors so as to create unfavourable 

conditions for a particular pest. As such, pest identification and monitoring play an important role when 

implementing IPM. In order to maximise the benefits of IPM, a combination of the methods listed below 

is recommended, depending on the situation. 

 Bioherbicides are specific plants that are lethal to certain kinds of weeds. An example of this 

would be mycoherbicides – weed-killing fungi that can be used as a bioherbicide. 7 

 Weed-killing insects only attack a particular weed, thereby aiding in the control of a weed 

population. 8 Grazing animals, such as cattle and goats, have also been used, but they tend to 

bring their own set of problems in terms of management of the animals. 9 

 Organic herbicides, which are derived from plants, offer another alternative. These include 

vinegar and pine oil based herbicides, which result in the dehydration of plant matter. Vinegar 

(acetic acid) has been effective against broadleaf weeds and grasses. An acetic acid concentration 
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of about 10 percent is required to be effective, while vinegar only consists of about 5% acetic acid. 

However, a 10 percent concentration may cause skin irritation, and eye irritation or damage. 10 

 Reduced tillage: Excessive tillage may cause soil erosion, reduce soil fertility and may require 

extensive use of fossil fuels, among other things. Reduced tillage systems can help diminish these 

pitfalls, while also maintaining the benefits of tilling, e.g. disrupting weed growth, especially 

among less mature plants. 11 

 Mulching: spreading a 2 to 3-inch layer of organic (e.g. compost, dried leaves, empty fruit 

bunches, coconut husk, etc.) or inorganic (e.g. stones, rocks, etc.) matter on top of the soil in order 

to prevent weed growth by depriving their seeds the light required for germination. Among other 

benefits, the decomposition of organic mulches also helps maintain soil moisture and improves 

soil condition. 12 

 The growing of cover crops to outcompete weeds for nutrients and water can also increase the 

yield of a crop by helping fix nitrogen, retaining moisture in the soil and preventing soil erosion, 

especially in hilly areas. These crops may also later be used as a mulch or manure (green manure). 
13 

 Intercropping, i.e. growing 2 compatible crops simultaneously or successively, may also be a 

viable weed management solution for small holders, in addition to providing an economic 

advantage. Weed suppression occurs because there is more competition for resources. However, 

due to yield considerations, larger scale operations have shied away from this method. 14 

 In addition to this, preventative measures such as selecting high quality seeds, maintaining 

cleanliness, monitoring crops regularly and applying fertilizer immediately after weeding (when 

the crop has optimum access to it) can be helpful in weed management. Some weeds only grow 

in certain soil types, while others don’t have this limitation. Hence, proper soil management may 

be another option used to create unfavourable conditions for weeds. 10 

 Flame and steam weeding are two methods of weeding that utilize heat in the form of a direct 

flame, infrared burner or steam. Steam is said to be the more effective of two, but both are costly 

and the usage of a flame can become a fire hazard. Another option is the usage of heat from 

ultraviolet rays, but this is still in the experimental stage. 15 
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