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Glufosinate 

Ammonium 

 (Herbicide)  

 

 

It is used for the control of annual broad-leaved weeds like lam’s 

quarters, velvet leaf, ragweed, nightshade, wild mustard and grasses like 

barnyard grass, witch grass and bristly foxtail growing among maize, 

soybean and non-cropped areas. It is known to cause acute and chronic 

toxic effects (neurotoxic and reproductive effects) in animals and 

humans and has no specific antidote.

 

 

IUPAC Name- ammonium 

(2RS)-2-amino-4-

(methylphosphinato)butyric acid 

Substance Group- 

Organophosphate herbicide 

Trade names - Basta and 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) – 10 

Banned countries- 27 EU states, 

Morocco and U K 

 

 

 

 

Mode of action- It is a synthetic, 

systemic, non-selective and 

contact herbicide which is 

involved in the inhibition of 

glutamine synthetase enzyme. 

 

Formulations - Glufosinate 

Ammonium 13.5 % w/w SL, 

glufosinate ammonium 50% 

technical 

 

 

GHS Hazard Statements-  

 

H302: Harmful if swallowed 

[Warning Acute toxicity, oral] 

 

H312: Harmful in contact with 

skin [Warning Acute toxicity, 

dermal] 

 

H332: Harmful if inhaled 

[Warning Acute toxicity, 

inhalation] 

 

H360: May damage fertility; 

Suspected of damaging the unborn 

child [Danger Reproductive 

toxicity] 

 

H373: Causes damage to organs 

through prolonged or repeated 

exposure [Warning Specific target 

organ toxicity, repeated exposure] 

 

 

 

H410- Very toxic to aquatic life 

with long-lasting effects [Warning 

Hazardous to the aquatic 

environment, long-term hazard] 

 

Manufacturing companies- 

Jinan Tianbang Chemical Co., 

Ltd, Uni Crop etc. 

 

Exposure root- Occupational 

exposure may occur through 

dermal contact. 

 

Residues; The occurrence of 

glufosinate was studied in the 

surface waters around Lake 

Honghu, China and researchers 

could find its presence in surface 

water, sediments, and crayfish. It 

was a consequence of using this 

herbicide for weed control in 

aquaculture (Yan et al, 2022). 

 

Regulatory status:  

International regulation: 

Glufosinate ammonium is 

currently banned in 29 countries. 

They include 27 EU states, 

Morocco and U K. It is also 

included in the PAN International 

list of Highly Hazardous 

Pesticides. 
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National regulation: In India, it is 

only approved for tea and cotton. 

The Maximum Residue Limit 

(MRL) prescribed for glufosinate-

ammonium according to Food 

safety and standards 

(Contaminants, toxins and 

residues) Regulations, 2011 is 

given in mg/kg. 

Cotton seed oil  -0.05 

Tea   -0.01 

Milk products  -0.02 

 

 

Health Hazards 

Acute toxicity: Acute toxicity is 

associated with symptoms like 

nausea, vomiting, convulsions, 

respiratory distress and anxiety. 

Similar symptoms were observed 

in poisoned victims. A 60-year-

old man who ingested this 

herbicide developed symptoms 

like respiratory distress, 

convulsions and increased output 

of urine (Takahashi et al, 2000). 

In another reported poisoning case 

on the same herbicide, the victims 

developed speech ataxia, systemic 

tremors, mental disturbances, loss 

of short-term memory and 

haematological changes (Hirose et 

al, 1999; Watanabe and Sano, 

1998). 

 

Chronic toxicity: It is a possible 

kidney, blood, bladder and lung 

toxicant. It is also a reproductive 

and neurotoxin. Exposure towards 

this herbicide has been reported 

inducing lung inflammations, 

increased myeloperoxidase, 

disruption of alveolar septae and 

seizures in mice (Maillet et al, 

2016). 

Neurotoxicity: Glufosinate 

ammonium poisoning can lead to 

hippocampal lesions (causes 

memory impairment) (Mao et al, 

2012). In a reported poisoning 

case, 57-year-old male developed 

symptoms like memory loss and 

cognitive dysfunction following 

the poisoning (Lee and Kang, 

2021). The cause of neurotoxicity 

can be the binding of glufosinate 

and its metabolites to NMDA 

receptors leading to its 

overstimulation. They are 

expressed highly in the 

hippocampus.  

This overstimulation can also lead 

to neuronal damage and is 

associated with memory 

impairments. They also inhibit 

glutamine synthetase. This causes 

the irreversible inhibition of 

glutamine from ammonia leading 

to the accumulation of ammonia in 

cells. Hyperammonemia leads to 

neuronic cell death and tissue 

necrosis (Kim and Min, 2018; 

Lantz et al, 2014; Mao et al, 2011).  

The excitotoxic mechanism of 

glufosinate ammonium and the 

development of associated 

reversible splenial lesions was 

studied in a 39-year-old poisoned 

victim. The victim also developed 

confusion and amnesia (Jeong et 

al, 2015). 

Reproductive toxicity:  

According to EU or Japan GHS, 

this herbicide is known or 

presumed human reproductive 

toxicant. The reproductive toxicity 

effects of glufosinate ammonium 

were studied in male lizards 

exposed to herbicide-

contaminated soil. From 

observation, it was clear that the 

testes were affected by oxidative 

damage and lesions. Alterations in 

plasma sex hormone levels were 

also observed as an effect of 

exposure. Studies were conducted 

against unexposed control lizards 

(Zhang et al, 2019). When the 

effects of glufosinate ammonium 

were tested in human sperm 

mitochondria in a dose-dependent 

manner, researchers could observe 

that this herbicide negatively 

affected mitochondrial respiration 

efficiency (Ferramosca and 

Lorenzetti, 2021).  

Antidote- No specific antidote is 

available 

 

Poisoning data: 

A 41-year-old woman who 

ingested this herbicide developed 

symptoms like leucocytosis, 

epigastric pain, disturbed 

consciousness, sinus bradycardia 

and rhoncus in both lungs (lluis et 

al, 2008).  

When a study was conducted 

reviewing the medical records of 

glufosinate poisoning cases 

reported to the Taiwan National 

Poison Control Centre and others, 

patients developed 

gastrointestinal, cardiovascular, 

neurological and respiratory 

manifestations (Mao et al, 2021).  

Reported symptoms of glufosinate 

ammonium poisonings include 

coma, seizures, metabolic 

acidosis, depressed serum 

choliesterase and elevated WBC 

count and liver enzymes (HSD, 

2003). 

 

Environmental fate and effects:  

In soil, glufosinate ammonium 

primarily undergoes microbial 

degradation with a half-life of 3-

11 (aerobic)/ 5-10 (anaerobic) 

days. It is transformed into 3-

methylphosphinyl-propionic acid 

and 2-methylphosphinyl-acetic 



3 | P a g e  

 

acid and then into carbon dioxide. 

But there are reports which reveal 

the persistence of this herbicide. It 

persisted for 113 days in Canadian 

soils and 12-70 days in 

Californian vineyard soils (Smith 

and Belyk, 1989)  

In aquatic systems, this herbicide 

is expected to adsorb onto 

suspended solids and sediments. 

Volatilization is not a major 

process. The half-life in water is 

expected >300 days.   

 

Acute Ecotoxicity   

Mammals - Moderate  

Birds  - Low  

Earthworms - Low  

Honeybees - Low  

Fish  - Low  

Aquatic invertebrates-Low  

Aquatic crustaceans- Moderate  

Algae-   Low  

 

 

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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