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pesticides and the environment:

the pesticides cycle



1. The impact of all registered pesticide ingredients has 

only been studies for certain species. 

2. Not all have been studied in terms of their 

environmental fate and if so not under local 

conditions

3. of the fraction studied, the data is insufficient to draw 

legitimate conclusions

pesticides and the environment:

what do we know?













chlorpyrifos:

recommended action





imidacloprid:

recommended action





carbendazim:

recommended action
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the context:

food safety concerns 

• main challenge - food safety is a more critical issue 

than food insecurity

• triggered by increasing food borne illnesses, NCDs and 

other health risk to consumers 

• “Access to … safe food is a right of each individual’ 

(WHO/FAO). 

• research shows that safety measures are not applied 

by most farmers, due to lack of awareness, limited 

extension services, high costs, poor regulation etc.



• government responsibility to implement regulations 

and assure food safety, especially in the context of 

the climate crisis and towards the right to safe food

• new hazards are discovered yearly, linked to 

chemical contaminants or toxins from food

• call to action - cue in agri-business interests and 

corporate, sustainability of food systems and agro-

biodiversity and promotion of safe and healthy diets

the context:

food safety concerns 





• organophosphate insecticide used as a foliar spray

• breakdown product (metabolite) is methamidophos, 

which is not approved in Europe 

• methamidophos is highly toxic to mammals and is an 

enzyme inhibitor and neurotoxin

• due to high human toxicity of methamidophos, no safe 

level is possible

• longer PHI to assure consumer safety - crops treated 

with acephate are unsafe for consumption except under 

stringent pre-harvest intervals (PHI) 

• in Kenya it is sold in 8 products and is registered for 

controlling chewing and sucking insects in tobacco. 

food safety concerns:

acephate



• only allowed for use on maize to control armyworm

• high residues of acephate & methamidophos were 

found on kale, tomatoes, French beans, khat, teas & 

dried products compromising the food safety of Kenyan 

consumers (Kirinyaga, Muranga, Mwea, Meru etc).

• human health effects of concern - linked with 

hyperglycaemia, lipid metabolism dysfunction, DNA 

damage, and cancer which are rapidly growing 

epidemics

• leads to increased morbidity and mortality rates and 

soaring healthcare costs

food safety concerns:

acephate



• exposure routes - absorbed into the body by ingestion 

and by inhalation of its aerosol

• inhalation symptoms - pupillary constriction, muscle 

cramp, excessive salivation, sweating, nausea, 

dizziness, laboured breathing and convulsions

• ingestion symptoms - abdominal cramps, vomiting, 

diarrhoea

food safety concerns:

acephate



Neurotoxicity and endocrine disrupting activity

Acephate causes cholinesterase inhibition in humans 

(overstimulation of the nervous system which can cause 

nausea, dizziness, confusion, blurred vision, difficulty in 

breathing, muscle weakness and at very high exposures

food safety concerns:

acephate



Carcinogenicity

Possible human carcinogen and classification is based 

on increased incidence of hepatocellular carcinomas and 

adenomas in female mice. Limited human 

carcinogenicity data.

food safety concerns:

acephate



Reproductive toxicity

Limited evidence exists on harm to the developing foetus

but reduces sperm motility, capacitation & functional 

integrity of sperm cell membrane, and DNA 

damage/viability

food safety concerns:

acephate



Recommendations

• For risk assessment the residues of methamidophos

and acephate have to be considered, taking into 

account the toxicological potencies

• We propose a RA residue definition based on 

methamidophos, including acephate (taking into 

account the toxicological equivalence)

• Withdrawn immediately 

food safety concerns:

acephate





• carbendazim is a systemic fungicide and registered 

in 17 products for controlling fungal diseases mainly 

in French beans and tomatoes but also in snow 

peas, squash, broccoli, onions and capsicum, in 

staple crops like rice, barley, wheat & in fruits like 

mangoes, citrus, pawpaw 

• no registration was found for use on kale or spinach 

despite residues of carbendazim being found on 

kales (KEPHIS 2018 annual report) 

• farmers are using it on zucchini, melon, rice, maize, 

cabbage, kale and tomatoes

food safety concerns:

carbendazim



• carbendazim levels above the MRLs set by the EU 

was reported in French beans from Meru, Kenya 

• other studies showed levels above the MRLs set by 

EU and Codex in tomatoes from Kirinyaga County.

• carbendazim levels in tomatoes from Nairobi 

markets were reported to be below the EU MRLs

food safety concerns:

carbendazim



• carbendazim has a long half-life (up to 6 months) 

and thus occupational re-entry exposure can occur 

for a significant length of time following application

• risk assessments show that re-entry exposure in 

grapes, stone fruits, custard apples, apples, pears, 

turf and roses was unacceptable

food safety concerns:

carbendazim



carbendazim shows a wide range of chronic effects -

causes embryo toxicity, apoptosis, teratogenicity, 

infertility, hepatocellular dysfunction, endocrine-disrupting 

effects, disruption of haematological functions, mitotic 

spindle abnormalities, mutagenic & aneugenic effects, 

hepatocellular dysfunction, hepatocellular dysfunction 

and endocrine-disrupting effects

food safety concerns:

carbendazim



Active ingredient that must be withdrawn immediately

based on persistence in water, soil and plants and the 

degradation results in the formation of 2-amino-

benzimidazole, a highly toxic component, occupational 

risk for farm workers, misuse by farmers, consumer risk 

and food safety concerns

carbendazim:

recommended action
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In the risk assessment there is a very high uncertainty 

in terms of environmental exposure and hazard:

• Many active ingredients are old and new tests are 

available 

• (e.g. impact on bacteria and fungi is not 

considered but crucial for good soil quality

• Local species (endangered species) and local 

conditions are not considered 

• Field studies are not done- environmental monitoring 

is not happening

• Mitigation measures are not implemented

pesticides and the environment:

what don’t we know?



In the risk assessment there is a very high uncertainty 

in terms of human exposure and hazard:

• Many active ingredients are old and new tests are 

available 

• Local consumption patterns and health situations of 

farmers, consumers and bystanders are not 

considered (including women and children)

• Field studies are not done- epidemiological monitoring 

is not happening – e.g. high cancer rates in Meru

• Mitigation measures (PPE) are not always 

implemented

pesticides and human health:

what don’t we know?



Long-term plan to phase out certain active ingredients 

(HHPs)

Chlorpyrifos, permethrin: 

heavily used by farmers  + high human health toxicity –

occupational health risk 

Carbendazim, profenofos, acephate:

high residues regularly found in tomatoes and kale –

consumer health risk

withdrawal of active ingredients



Chlorpyrifos, imidacloprid, carbendazim: 

heavily used by farmers + high environmental toxicity 

with little mitigation measures –

environmental health risk

withdrawal of active ingredients



Complete ban of restricted active ingredients

Carbofuran:

not registered but misused by farmers

Dimethoate and acephate (methamidophos): 

currently restricted but misused by farmers

withdrawal of active ingredients



required mitigation measures are not implemented

risk assessment should consider that mitigation 

measures are not implemented – higher risk

redesign registration procedure 

reduce uncertainty in the risk assessment



Local situations are not considered 

Risk assessment should include local species (e.g. 

stingless bees), local conditions (sandy soil) and local 

consumption patterns

Contamination is not assessed

Monitoring need to be implemented 

Registration status need to react to contaminations in 

the environment and food

redesign registration procedure 

reduce uncertainty in the risk assessment



transparent registration processes

involvement of independent experts

develop a strategy to phase out HHPs – including 

agroecological strategies

further recommendations



q&a

discussion


