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2,4 D 

(Herbicide) 

 

 

 

 

It is a systemic and selective herbicide used for the post-emergence 

control of broadleaf weeds and grasses in crops like Maize, wheat, 

sorghum, potato, and sugarcane. It is also used controlling weeds in 

golf courses, ball fields, parks and forestry. It is carcinogenic, acutely 

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

reproductive systems with no available antidote.  

IUPAC Name - 2,4-dichloro 

phenoxy acetic acid 

Substance group- Phenoxy 

herbicide 

Trade names - 2,4 D Agan, 

Esteron 20, Weedor, Cut-out-38, 

Nagrodar and other names 

Classification- (WHO)- Class II 

(Moderately hazardous) 

US EPA- Group 2B- Probable 

Human Carcinogen 

General properties; Corrosive to 

metals. 

Solubility      - In water at 20 

°C (mg l⁻¹)- High 

Volatility - low 

Herbicide resistance 

Classification (WSSA) – 4 

Banned Countries- Kuwait, 

Mozambique Norway, Saudi 

Arabia and Vietnam. 

 

Mode of action- Selective, 

systemic, absorbed through roots 

and increases biosynthesis and 

production of ethylene causing 

uncontrolled cell division and so 

damaging vascular tissue. 

Synthetic auxin   

 

Formulations - 2,4-D-Amine salt 

22.5% S.L, 2, 4-D Sodium Salt 

80% WP, 2,4-D Ethyl Ester 38% 

E.C, 2,4-D amine salt 58% S.L., r 

2,4-D ethyl ester 20% W.P., r 2, 4-

D Sodium Salt Technical 94.5% 

w/w min. 

 

GHS Hazard Statements-  

H302: Harmful if swallowed 

[Warning Acute toxicity, oral] 

H317: May cause an allergic skin 

reaction [Warning Sensitization, 

Skin] 

H318: Causes serious eye damage 

[Danger Serious eye damage/eye 

irritation] 

H335: May cause respiratory 

irritation [Warning Specific target 

organ toxicity, single exposure; 

Respiratory tract irritation] 

H412: Harmful to aquatic life 

with long-lasting effects 

[Hazardous to the aquatic 

environment, long-term hazard 

 

Manufacturing companies- 

Adama India Pvt ltd, Amba chem 

industries, Crystal crop protection 

Pvt. Ltd, Excel crop care ltd, JU 

Agri sciences Pvt. Ltd etc 

 

Exposure root- Occupational 

contamination of 2,4 D can 

happen through inhalational and 

dermal exposure depending on 

PPE used. Dermal exposure 

through contact with sprayed 

vegetation can also happen. 

  

 

Residues; 2,4 D residues were 

detected in stomach content, 

blood, brain and kidney of 4- day 

rat neonates breastfed by mothers 

exposed to the same herbicide. 

Impaired body growth, low tissue 

weights and diminished stomach 
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contents were observed at high 

doses. (Sturtz et al, 2000)i. From 

the 2 24-h urine samples and one 

semen sample collected from 97 

farmers in Ontario who had used 

the herbicide 2,4D, detectable 

levels of the herbicide were found. 

This study concludes that this can 

be toxic to sperm cells and can be 

transported to women (Arbuckle 

et al, 1999)ii. 

 

 

Regulatory status:  

International regulation: 2,4 D 

is banned in 5 countries. The 

reference dose for 2,4D is 0.01 

mg/kg/day. The permissible 

exposure limit (PEL) suggested by 

the Occupational Safety and 

Health Administration (OSHA) is 

10 mg/m3.  It is included in the 

PAN International list of Highly 

Hazardous Pesticides. It is 

approved by European Union.  

 

National regulation: In India, this 

herbicide is recommended for 

crops including Maize, wheat, 

sorghum, potato and sugarcane. 

This herbicide is included in the 

expert committee report 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 country. 

The Maximum Residue Limit 

(MRL) prescribed for 2, 4 D 

according to Food safety and 

standards (Contaminants, toxins 

and residues) Regulations, 2011 is 

given in mg/kg. 

Sugarcane  -0.05 

Maize   -0.05 

Wheat   -2.00  

Rice   -0.10  

other food grains -0.01  

Potato   -0.20 

Milk products  -0.05 

Meat and Poultry -0.20 

Eggs   -0.05 

Fruits   -2.00 

Tea   -0.05 

 

 

Health Hazards 

Acute toxicity: In rats, the LD50 

value for 2,4 D ranges from 639 

mg/kg to 1646 mg/kg. Acute oral 

exposure is associated with 

symptoms like nausea, vomiting, 

headache, diarrhoea, confusion, 

breath with a peculiar odour, and 

aggressive behaviour.  

 

Systemic toxicity may also 

include skeletal muscle injury and 

renal failure. Acute dermal 

exposure can lead to irritation 

whereas inhalational exposure can 

lead to coughing and burning 

sensations in the throat and chest. 

Ingestion of this herbicide can 

even cause death. Poisoning may 

lead to ventricular fibrillation or 

cardiac arrest.  

 

Chronic toxicity: This herbicide 

is reported to cause human health 

issues by acting as a neuro and 

reproductive toxicant, endocrine 

disruptor, respiratory tract irritant 

and eye irritant. 

 

 It is a possible liver and kidney 

toxicant. It is classified s classified 

GHS Carcinogen Category 2 and 

Reproductive Category 2 

following EU or Japan GHS. 

 

Neurotoxicity: 2,4 D exposure 

has been reported in having 

associations with Parkinson’s 

disease and autism (Gui et al, 

2012)iii. 

 

Endocrine Toxicity: This 

herbicide is reported in having 

Synergistic androgenic effects 

when combined with testosterone 

(Kim et al, 2005)iv. 

 

Reproductive toxicity: Exposure 

to 2,4 D was reported to produce 

harmful effects on the germinal 

epithelium and cause alterations in 

spermatogenesis. In a study 

conducted among 32 male farm 

sprayers exposed to 2,4 D, 

significant levels of 

asthenospermia, necrospermia and 

teratozoospermia were observed 

(Lerda and Ruzzi, 1990)v.  

 

Carcinogenic effect: For the fact 

that limited evidence on 

carcinogenic effects is available 

for 2,4 D compared to the 

sufficient evidence available for 

experimental animals, the IARC 

considers it under Group 2B; 

possibly carcinogenic to humans. 

 

 

Poisonings Data 

 

 2,4 D associated poisoning cases 

were reported in India with early 

and rapidly developing systemic 

toxicity. The ingestion of this 

herbicide resulted in symptoms 

like vomiting, weakness, and 

myotonia in a 25-year-old man 

and tachycardia, tachypnoea, 

fever, myoglobinuria and coma in 

a 29-year-old woman (Pannu et al, 

2018)vi.  

Similar four cases were reported 

in North India. Among the 256 

cases of pesticide poisonings 

studied, 4 were documented as 

exposure to 2,4 D ethyl ester, three 

being women. All four cases were 
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intentional poisonings. Symptoms 

included elevated serum 

creatinine levels, respiratory 

muscle paralysis, muscle 

weakness, vomiting, nausea, 

miosis, tachycardia (elevated 

heartbeats), tachypnoea (abnormal 

breathing), and ulceration in the 

oral cavity. Three patients died 

within the first 24 h of admission.  

The clinical manifestations of 2,4 

D are very similar to 

anticholinesterase pesticides. 

Hence many may have 

mislabelled or underreported in 

case of poisonings (Bhalla et al, 

2007)vii. 

 

Antidote- No specific antidote is 

available 

 

Environmental fate and effects:  

Persistence estimated for the acid, 

diethylamine salt and ester forms 

of 2,4D in the soil is 10 days. 

Microbes play a major role in the 

degradation of 2,4 D. It involves 

hydroxylation, acid side-chain 

cleavage, decarboxylation and 

ring opening.  

The half-life estimated for this 

herbicide in aerobic aquatic 

environments is 15 days. But in 

anaerobic aquatic systems, it can 

persist up to 41-333 days. Trace 

amounts of this have been 

detected in streams and 

groundwaters in both rural and 

urban areas. 

 

Acute Ecotoxicity:   

Mammals - Moderate  

Birds  - Moderate  

Earthworms - Moderate  

Honeybees - Low (Contact 

acute LD50), Moderate (Oral 

acute LD50) 

Fish  - Moderate  

Aquatic invertebrates-Low  

Aquatic plants - Moderate  

Algae  - Low  

Microorganisms- species-

dependent toxicity.  

 

 

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 a 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 

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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