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Paraquat 

Dichloride 

 (Herbicide)  

 

 

It is used for the control of broad-leaved weeds and grasses like 

cocksfoot, Yorkshire fog grass, fescue etc growing among crops like 

rice, legumes, potatoes, vineyards and non-cropped areas. Also used in 

glyphosate-resistant GM (Genetically modified) crops.  It is teratogenic, 

acutely toxic and has negative effects on the nervous system, endocrine 

system and reproductive system with no available antidote.  

 

IUPAC Name- 1,1'-dimethyl-

4,4'-bipyridinium dichloride 

Substance Group- Quaternary 

ammonium herbicide  

Trade names - Paranex, Esteron-

g, Allquitand other names 

Classification- (WHO) - Class II- 

Moderately hazardous 

General properties; Synthetic 

herbicide 

Solubility- In water at 20 °C (mg 

l⁻¹)- High 

Volatility- Low volatility 

Herbicide resistance 

Classification (WSSA) – 22 

Banned Countries- Burkina 

Faso, Cabo Verde, Cambodia, 

Chad, China, 27 EU states, Fiji, 

Gambia, Guinea, Guinea Bissau, 

South Korea, Kuwait, Lao PDR, 

Malaysia, Mali, Mauritania, 

Morocco, Mozambique, Niger, 

Oman, Palestine, Peru, Saudi 

Arabia, Senegal, Sri Lanka, 

Switzerland, Togo, Turkey, UAE, 

UK, Vietnam. 

 

 

Mode of action- It is a broad 

spectrum and a contact herbicide 

with non-residual activity. It is 

involved in the inhibition of 

photosystem/electron transport in 

plants. Also used as a desiccant. 

 

Formulations - Paraquat 

Dichloride 24% SL, Paraquat 

dichloride Technical 42% min 

 

GHS Hazard Statements-  

 

H301: Toxic if swallowed 

[Danger Acute toxicity, oral] 

 

H311: Toxic in contact with skin 

[Danger Acute toxicity, dermal] 

 

H315: Causes skin irritation 

[Warning Skin 

corrosion/irritation] 

 

H319: Causes serious eye 

irritation [Warning Serious eye 

damage/eye irritation] 

 

H330: Fatal if inhaled 

[Danger Acute toxicity, 

inhalation] 

 

H335: May cause respiratory 

irritation [Warning Specific target 

organ toxicity, single exposure; 

Respiratory tract irritation] 

 

 

 

H372: Causes damage to organs 

through prolonged or repeated  

exposure [Danger Specific target 

organ toxicity, repeated exposure] 

H400: Very toxic to aquatic life 

[Warning Hazardous to the 

aquatic environment, acute 

hazard] 

 

H410: Very toxic to aquatic life 

with long-lasting effects 

[Warning Hazardous to the 

aquatic environment, long-term 

hazard] 

 

 

Manufacturing companies- 

Adama India Pvt ltd, Amba chem 

industries, Crystal crop protection 

Pvt. Ltd, Dhanuka Agritech ltd, JU 

Agri sciences Pvt. Ltd. Etc 

 

 

Exposure root- It can enter the 

body via inhalation of aerosol, 

dermal absorption, ingestions or 

eye contact. 

 

Residues- The residues of 

paraquat along with another 

herbicide, glyphosate were found 

in maternal and umbilical cord 

serum of women in Thailand who 

were exposed to these herbicides 

HIGHLY HAZARDOUS PESTICIDES 

Developed and designed by  A project of Savitri Knowledge partner 



2 | P a g e  

 

while working in agriculture 

(Kongtip et al, 2017). There are 

many cases where paraquat 

residues were found in harvested 

crops. In Nigeria, the herbicide 

residues were found in T. 

triangulare, C. olitorius, A. 

caudatus, C. argentea, C. 

frutescens, L. esculentum, R. 

sativus, Z. mays and D. alata 

(Akinloye et al, 2011).  

 

Similarly, its residues have been 

found in potatoes, barley, wheat, 

rice, sorghum, cotton and onions. 

The residues were also detected 

after the boiling of potatoes (IPCS, 

1984; Wigfield et al, 1993). The 

intake of paraquat was found to be 

three times the daily acceptable 

intake when studied in South 

Africa (Rascke and Burger, 1997). 

 

 

Regulatory status:  

 

International regulation: It is 

included in the PAN International 

list of Highly Hazardous 

Pesticides and is described as 

“extremely biologically active and 

toxic to plants and animals”. 

Currently, paraquat is banned in 

58 countries. It is not approved for 

use in European Union.  

National regulation: In India, 

paraquat is approved for crops like 

tea, potato, cotton, rubber, coffee, 

rice, wheat, maize, grapes and 

apple.  

This herbicide is included in the 

report of the Expert committee 

under the Chairmanship of Dr 

Anupam Verma, held on 22nd 

December 2015, to review 66 

pesticides which are currently 

banned, restricted or withdrawn in 

one or more countries but continue 

to be registered in the country. 

The Maximum Residue Limit 

(MRL) prescribed for paraquat 

dichloride according to Food 

Safety and Standards 

(Contaminants, toxins and 

residues) Regulations, 2011 is 

given in mg/kg. 

Food grains  -0.01 

Milled food grains -0.03 

Sorghum  -0.03 

Potato   -0.20 

Other vegetables -0.05 

Cotton seed oil  -0.05 

Milk products  -0.01 

Fruits   -0.05 

Cotton seed  -2.00 

Tea   -0.20 

 

 

Health Hazards 

Acute toxicity: It can cause 

irritations in the skin, eyes and 

respiratory tracts. Exposure to it 

also leads to epistaxis, dermatitis 

and damage to internal organs 

including the liver, kidney and 

gastrointestinal tract. Inhalational 

symptoms may include headache, 

rapid heartbeats, nosebleeds, 

cough and sore throat. Ingestion of 

this herbicide causes severe 

abdominal pain, vomiting, nausea 

and diarrhoea. Other symptoms 

include loss of appetite, thirst, 

lethargy, burns to the mouth, skin 

fissures, skin peeling and nail 

damage (discolouration and nail 

loss). 

Chronic toxicity: It is an 

occupational hepatotoxin, 

nephrotoxin and dermatoxin. It’s 

been studied that the incidence of 

asthma, Chronic Obstructive 

Pulmonary Disease (COPD) and 

allergic rhinitis has increased 

among Korean farmers who 

applied this herbicide (Cha et al, 

2012). 

Reproductive toxicity: Paraquat 

dichloride has shown reproductive 

toxic effects in male Sprague-

Dawley rats when they were 

treated with it orally and dermally. 

Decrease in the reproductive 

organ weight, SHE and EEH were 

observed along with epithelial 

sloughing and cell degeneration. 

Spermatogonia, spermatocytes, 

Leydig cells and spermatids were 

also observed to decrease in 

number (zain and Anuar, 2007). 

Neurotoxicity: Paraquat can 

induce neurological disorders like 

Parkinson’s disease which is 

associated with symptoms like 

bradykinesia, tremor, loss of 

postural reflexes and rigidity. 

Long-term exposure to this 

herbicide can increase the risks of 

neurotoxicity. It may even pose 

greater risks for the foetus and 

children. Exposure to paraquat in 

animals showed reductions in 

neurotransmitters, reduced motor 

activity and increased anxiety 

(Endo et al,1998; Miranda-

Contreras et al,2005; 

Chanyachukul et al, 2004; Songin 

et al,2010; Littlejohn et al,2008). 

Endocrine toxicity: Studies show 

that paraquat exposure can 

decrease testosterone, FSH 

(follicle-stimulating hormone), 

LH (Luteinizing hormone) and 

prolactin levels in male rats. 

Teratogenicity: There are studies 

which reveal the teratogenic 

effects of paraquat in rodents. 

High dose levels of this herbicide 

resulted in reduced foetal growth 

and malformations in the foetus. A 

possible association of paraquat 

with children with congenital 

malformations were studied in 

Spain (Garcia et al, 1998). 
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Antidote- No specific antidote is 

available 

 

Poisoning Data 

Nearly 200 deaths, mostly of that 

of farmers, due to Paraquat 

poisoning were reported at 

VIMSAR (Veer Surendra Sai 

Institute of Medical Sciences and 

Research), Burla, in September 

2017. The surge in the suicide of 

farmers by consuming Paraquat 

even prompted several young 

medical doctors of VIMSAR to 

launch a hunger strike, demanding 

a blanket ban on its use. Paraquat 

poisoning has also been reported 

in the Tiruvallur district in Tamil 

Nadu. 

In 2019, two victims who were 21 

years old and 24 years old in 

Odisha state of India, showed 

signs of kidney failure followed 

by the ingestion of paraquat. 

An observational study conducted 

regarding poisoning cases of 

paraquat admitted to the Trauma 

and Emergency Department of 

AIIMS, Bhubaneswar from July to 

November 2020 showed that 

among the poisoned victims, the 

cause of death was majorly 

attributed to multiple organ and 

respiratory failure. Most cases 

were intentional poisoning. 

Symptoms in victims included 

pain in the throat, vomiting, 

decreased urination, shortness of 

breath, icterus and difficulty in 

swallowing (Sahu et al, 2020). 

The major symptoms associated 

with Paraquat poisoning are 

necrosis, acute respiratory 

distress, multiple organ failure, 

lack of coordination, convulsions, 

excitability, abdominal pain, 

lethargy, cerebral oedema, 

diarrhoea, peripheral burning, 

rapid heartbeat, increased levels of 

blood amylase, glucose, 

creatinine; congested lungs, 

coughing frothy sputum, shortness 

of breath, nausea, pulmonary 

hypertension, metabolic acidosis, 

acute renal failure, jaundice and 

brain damage. 

Environmental fate and effects 

 The half-life of paraquat in the 

soil can be up to 20 years. It 

strongly binds to soil particles. 

Hence makes it is highly persistent 

with low leachability.  

In water, paraquat is bound to 

suspended sediments. 

Volatilization from water surfaces 

is not a major process. When 

absorbed into clay or organic 

matter, biodegradation will be 

slow. Paraquat residues are 

removed via the adsorption of 

aquatic weeds and bottom mud. 

The half-life of paraquat can be up 

to 8-12 days. 

Acute Ecotoxicity   

Mammals - Moderate  

Birds  - High  

Earthworms -Low  

Honeybees - Moderate  

Fish  - Moderate  

Aquatic invertebrates- Moderate  

Sediment-dwelling organisms- 

Moderate  

 

Alternate weed management 

Sustainable ecological solutions to 

replace chemical herbicides 

include mechanical, cultural and 

biological practices. They include 

the utilization of mechanical 

weeders, mulching practices, crop 

rotation, tillage, soil solarization, 

stale seedbed technique, livestock 

grazing and smothering methods. 

Utilizing weeds for the benefit of 

crop protection is a useful element 

in agroecological practices. They 

can harbour beneficial insects, 

attract pests away from crops, can 

provide microclimates for 

assisting crop growth and are 

excellent indicators of soil 

structure and fertility.  

 

To be noted... 

High doses of herbicides can have 

lethal effects.  Low doses when 

exposed for long term can cause 

chronic health issues. Farmers, 

applicators and farm workers are 

mostly exposed to herbicides. 

Exposure can occur under 

deplorable conditions, such as 

handling herbicide without PPE 

(Personal Protective Equipment) 

during storing, mixing, loading, 

spraying, disposing and washing 

pesticide containers or pesticide-

soaked clothes. Bystanders and 

residents near herbicide-treated 

fields can be exposed to herbicide 

residues through contaminated air 

and water as a result of herbicide 

drift. 

 

Women, especially farm workers 

are more susceptible to exposure 

as they have a high proportion of 

fat and hormonally sensitive 

tissues. This may produce high 

chances of bioaccumulation, 

endocrine disruption and 

reproductive-linked cancers, 

especially breast cancers. 

Herbicides may have teratogenic 

effects and is a threat to both 

pregnant women and foetus.  

 

Children too are prone to exposure 

to the herbicide-contaminated 

environment as they consume 

more air, water and food per unit 
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of body weight. Exposure can 

occur in children living nearby 

farmlands, from herbicides 

applied in schools, parks and 

roadsides, playing with herbicide 

containers and through ingestion 

of herbicide-contaminated food 

and water. 
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