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Rushed and uninformed actions
can lead to use of hazardous
pesticides.

Food and Agriculture Organization of the United Nations (FAO) Director-General Qu Dongyu:

“

”

We need to move fast and if we want to go far, we need to go together

Since first reported in Africa in 2016, fall armyworm (Spodoptera frugiperda) (FAW) has quickly spread across the continent,
infesting maize fields primarily. It has also been found in most Asian countries and in the Near East. FAW threatens
livelihoods and food security because of its destructive feeding habits, wide range of host plants, and its capacity to rapidly
migrate and disperse.
When they first see the characteristic damage caused by FAW, such as emerging leaves left ragged, many farmers and
authorities become alarmed by the infestations and hurry to act. Their first reaction is often to procure and distribute
synthetic pesticides – even highly hazardous pesticides (HHPs) – to smallholder producers. However, using synthetic
pesticides for FAW management can pose serious risks to human health and the environment, and is often not economically
justified. Although some synthetic pesticides do control FAW, they may be potentially harmful to people and non-target
organisms (including FAW’s natural enemies), and may pollute the environment including groundwater.
Field surveys undertaken by the Food and Agriculture Organization of the United Nations (FAO) in 24 African countries in 2018
and 2019 found that more than 200 synthetic chemical pesticide products had been applied against FAW. Some of those have
severe human health or environment effects; and a small number of them have even been classified as HHPs, according to the
criteria set out in the guidelines on HHPs1 (FAO and WHO, 2016) developed by FAO and the World Health Organization (WHO).
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This guidance note will raise awareness of the risks posed by these synthetic pesticides. It also provides information on risk
mitigation measures, while discouraging the unwarranted use of HHPs.

Pesticides with potential high risks used in African countries
for fall armyworm control
The FAO field surveys showed that 218 commercial
chemical pesticide products with 49 different active
ingredients have been applied against FAW in 24 African
countries. Four of 49 active ingredients (Table 1), or their
formulations, meet criteria 1 to 7 for HHPs set out in the
guidelines developed by FAO and WHO. Those guidelines
were based on advice from the FAO/WHO Joint Meeting

on Pesticide Management. Furthermore, 19 of 49 active
ingredients, or their formulations, have the potential to
cause severe or irreversible adverse effects on human
health or/and the environment (Table 2). They may also be
identified as HHPs, depending on the actual situation in
each country, including common use patterns.

Table 1. HHPs used in some African countries for FAW control (© FAO)
Active Ingredient

Toxicity/concerns*

1

Methomyl

Highly hazardous (WHO class 1b1) a)

2

Carbofuran

Highly hazardous (WHO class 1b);
Listed by the Rotterdam Convention on hazardous chemicals in its Annex III

3

Cyfluthrin/Beta-Cyfluthrin

Highly hazardous (WHO class 1b) a)

4

Trichlorphon (Trichlorfon)

Listed by the Rotterdam Convention on hazardous chemicals in its Annex III

* Depending on the concentration of the active ingredient in the actual formulation used
1. WHO. 2010. The WHO Recommended Classification of Pesticides by Hazard and Guidelines to Classification 2009. Geneva, Switzerland. (also available at
https://apps.who.int/iris/bitstream/handle/10665/44271/9789241547963_eng.pdf?sequence=1)
FAO survey, 2019

FAO does not support the use of HHPs . More information on FAO/WHO criteria for identifying HHPs can be found in the
Guidelines on Highly Hazardous Pesticides.
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More information on FAO/WHO criteria for identifying HHPs can be found in the Guidelines on Highly Hazardous Pesticides available at
http://www.fao.org/publications/card/en/c/a5347a39-c961-41bf-86a4-975cdf2fd063/

Table 2. Pesticides with potential high risks used in some African countries for FAW control. Risk mitigation measures
should be implemented when these pesticides are used (© FAO) They may also be identified as HHPs, depending on the
actual situation in each country, including common use patterns. FAO does not support the use of HHPs.
PESTICIDES
OF
CONCERN

Fatal if:
Inhaled

Swallowed

•

1

Abamectin
(Avermectin)

•

2

Chlorpyrifos

•

3

Dimethoate

4

Acephate

5

Indoxacarb

6

Acetamiprid

7

Triflumuron

8

Fenvalerate

9

Carbaryl

•
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13

•

•

14 Malathion
15

Diazinon

16

Profenophos

17

Emamectin benzoate
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Bifenthrin

19

Benfuracarb

Damages organs

Acute
hazard

•

•

•

•
•
•
•

•

•

•

•

•
•
•

•
•
•

•
•

•

•

•

•

•

•
•
•
•
•
•

•
•
•
•
•
•

•
•
•
•
•
•

Long lastingw
Single
effects
exposure

Repeated
exposure

Toxic if
swallowed

•
•
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•

•

•
•

10 Carbosulfan
Cyhalothrin
Gamma
Lambda

Contact
with skin

Toxic to aquatic life

Highly
toxic to
bees

•
•
•
•

•
•
•
•

•
•
•

•

More information on FAO/WHO criteria for identifying HHPs can be found in the Guidelines on Highly Hazardous Pesticides available at
http://www.fao.org/publications/card/en/c/a5347a39-c961-41bf-86a4-975cdf2fd063/
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Everyone who is involved in handling pesticides runs a
risk of being poisoned.

Pesticides are designed to control pests. Because most
of them cannot target specific pests, there is a high risk
that also non-targeted insects are affected. These include
natural enemies of FAW. Risks to pollinators must also
be considered. Pesticides may be toxic to humans and to

Environmental risks:

Many pesticides are not only specific to FAW but have
broad spectrum activity. Thus, they may adversely affect
other organisms in the environment.
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Operational risks:

the living environment, including aquatic life, terrestrial
wildlife and domestic animals. Risk assessment and risk
reduction plans should always be considered by national
governments and stakeholders when synthetic pesticides
are registered and recommended for use against FAW.

Risk reduction
The approach of integrated pest management
for fall armyworm control
Integrated pest management (IPM) refers to the careful
consideration of all available pest control techniques
and subsequent integration of appropriate measures
that discourage the development of pest populations.
Furthermore, IPM refers to keeping pesticides and other
interventions to levels that are economically justified
and that reduce or minimize risks to human and animal
health and/or the environment. IPM emphasizes the
growth of a healthy crop with the least possible disruption
to agro-ecosystems and encourages natural pest control
mechanisms.
FAO recommends an integrated pest management
approach with the use of low-risk pesticides as the
last resort only, applied after all other measures
have been employed.

Increasing
toxicity

synthetic
pesticides

bio-rational
pesticides

biological

physical-mechanical

cultural

prevention

Ecosystem approach: IPM starts with prevention, and followed by cultural,
physical and biological controls, and finally the pesticides controls as the
last resort.

Risk mitigation measures
If chemical pesticides are needed for rapid control of FAW
to protect agricultural crops, less hazardous alternatives,
and appropriate precautionary measures, should be
considered first. Pesticides with high risk do not constitute
a reasonable option for FAW control, especially for
smallholder farmers. Their costs in terms of human health
and the environment may exceed the potential benefits
for effective pest reduction. If pesticide use cannot be
avoided due to a lack of effective and less hazardous
alternatives against FAW, risk mitigation measures must
be implemented.

Where to find information for appropriate risk mitigation
measures?
 Authorized labels: Labels on pesticide products should
be viewed as the primary source for information on
risk mitigation measures, including authorized use,
personal protective equipment, restricted entry period,
buffer zones. These should be followed.
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 FAO pesticide registration toolkit: The FAO pesticide
registration toolkit provides criteria for selecting
appropriate risk mitigation measures.

Examples on risk mitigation measures
Risk mitigation refers to measures or actions designed to
lessen or offset risk, and covers all aspects of the pesticide
life-cycle. The examples listed below provide general
suggestions and typical measures that are widely used to
reduce the risk caused by use of synthetical pesticides.
Not all risk mitigation measures may be realistic in every
situation. Sound measures should be effective, practicable,
and preferably will not compromise the pesticide efficacy.
It is essential to ensure that farm workers and pesticide
users understand the risks. They should be trained and
strictly adhere to the label instructions and other necessary
precautionary measures in order to reduce the impacts to
human health and the environment, as well as to achieve
an effective management of pests.

How to reduce the risk
to human health?
Improved pesticide registration
 Personal protective equipment (PPE). When workers are
handling, applying or cleaning up hazardous pesticides,
they should be provided with PPE, including face masks,
chemically resistant gloves, boots, long pants and longsleeved shirt, or overalls that cover trousers and shirt.
 Buffer zones should be maintained between treated
fields and areas of human activity, to reduce the risk to
residents and bystanders of drifting spray.
 Restricted entry intervals should be implemented for all
persons entering the field after application. All treated
fields should be flagged to avoid the risk to bystanders
or anyone who might stray into application sites.
 Pre-harvest intervals (the wait time between a
pesticide application and when a crop can be harvested)
should be strictly respected to reduce the risk of
consumption by consumers.
How to reduce environmental risks?
 Non-application zones should be established and
strictly enforced around natural ecosystems and
sensitive sites, to reduce exposure by aquatic and
terrestrial wildlife.

Figure 4. Typical pesticide label
with instructions for use, storage
and disposal. © FAO

Figure 5. The use of pesticides
which a highly toxic to bees
should be avoided while the crop
are in its peak flowering period
to lower the risk to pollinators.
Beekeepers in the surroundings
of agricultural fields should
be always informed of the
application of pesticides. © FAO

 Appropriate and practicable application equipment,
such as drift-reducing spray nozzles, should be used to
reduce pesticides reaching the environment outside the
direct spray zone.
Risk management strategy
It is recommended that the national government
establishes a risk-reduction strategy to support sound
pesticide management in FAW control. This should include
(but is not limited to):
 updating the national registration of pesticides
approved for FAW management, based on an
appropriate risk assessment;
 promoting the registration and use of low-risk synthetic
pesticides and biopesticides; and
 taking steps towards restricting or phasing out HHPs.

Figure 6. Adequate training
should be provided to raise
awareness among farmers and
other relevant stakeholders
on risks of HHPs and other
synthetical pesticides. © FAO
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MORE INFORMATION
NSP-Director@fao.org
Fall-Armyworm@fao.org
http://www.fao.org/fall-armyworm/en/

© FAO, 2020
CB0680EN/1/09.20

© depositphotos

CONTACT US

Plant Production and Protection Division
Food and Agriculture Organization of the United Nations
Viale delle Terme di Caracalla, 00153 Rome, Italy
E-mail: NSP-Director@fao.org

