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Buğday Association for Supporting Ecological Living aims to create ecological living 
conscience and awareness in the society both on the individual basis and as a whole; to 
offer solutions to the problems arising due to the irreversible destruction of the ecological 
systems; and to support living in harmony with nature. Buğday Association creates and 
supports best practices and shares knowledge and experience on ecological living. 

PAN Europe brings together 38 members across Europe and aims to minimise pesticide 
use and promote ecologically sound alternatives to chemical pest control. In order to 
achieve this vision, PAN Europe carries out advocacy, policy analysis, networking and 
campaigning activities on pesticides.

No Pesticides on My Plate Platform is established in 2021 and aims to ensure that a 
perspective that will favour public welfare and the right to life for all living beings and 
future generations; that will protect the ecosystem; that is long-term and needs-focused 
considering climate change; that prioritizes locality and self-sufficiency; that doesn’t ignore 
ancient knowledge and practices; prevails in all activities for making the food on our table 
and non-food agricultural products safe, healthy, available and accessible.

Civil Society Dialogue Programme is a programme bringing together civil society 
organisations from Turkey and the EU around common topics, to exchange knowledge 
and experience, and to build a sustained conversation between the organisations. The 
Programme launched in 2008 is financed by the European Union and The Directorate 
for EU Affairs is the responsible institution for the technical implementation of the 
programme, while the Central Finance and Contracts Unit is the contracting authority.
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Towards Pesticide Free Towns:
A Pest Management Guide for Municipalities
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Buğday Association for Supporting Ecological Living, funded by European Union 
Civil Society Dialogue VI Program, in partnership with Pesticide Action Network 
Europe, in consultation with Biocidal Occupational and Environmental Health 
Association (BİYOSİDER) and in collaboration with ‘‘No Pesticides on My Plate 
Platform’’ had been conducting ‘‘Pesticide Free Towns’’ Project, which started 
on April 1, 2021 and ran through March 31, 2022. 

Pesticide Free Towns Project aimed to reduce the amount of pesticides and 
biocidal products used especially by municipalities in towns and public areas 
and to promote environment-friendly alternatives for urban spaces. It also 
aimed to draw attention to pesticide and biocidal product use in Turkey, support 
municipalities in protecting public health and environment, and in transitioning 
to greener alternatives. 

In order to assess municipalities’ current pesticide applications, their disposition 
and awareness on the matter, keeping in mind that municipalities are the 
primary operators of biocidal product application in public urban spaces, we 
carried out a ‘Situation Analysis Questionnaire Study’, consisting of 36 specific 
questions.

We identified the common problems faced by municipalities in pest 
management based on the results of the survey presented in the "Situation 
Analysis of Pest Management by Municipalities in Turkey" report, which we 
prepared in order to shed light on the studies to be carried out, to ensure the 
dissemination of good practices in our country.

Within the scope of the Project, we launched a website (www.zehirsizkentler.
org) with resources on harmful effects of pesticides and biocidal products, 
pointing out non-toxic methods; published videos on best management 
practices; and carried out webinars. We also organized a joint municipal 
meeting focusing on vector management, supported by Istanbul Metropolitan 
Municipality. Meanwhile, Pesticide Action Network Europe (PAN Europe), 
which carried out a similar project in Europe resulting in an inter-municipal 
association, shared their invaluable experiences to support our efforts.

http://www.zehirsizkentler.org
http://www.zehirsizkentler.org
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Through a public petition campaign that we started, aiming to reduce use of pesticides 
and biocidal products, we took steps towards directing municipalities in showing 
their commitment to becoming pesticide-free by signing a pledge; and carried out 
comprehensive work including public education activities and stakeholder meetings. 

The ‘Pest Management Guidebook for Municipalities’ that you are reading now, aims to 
support municipalities in providing necessary information and expertise towards becoming 
pesticide-free. In all stages of the Project, our primary concern was to cooperate with 
municipalities and municipal unions. We focused on supporting municipalities in this 
regard. Thus, this guidebook provides environment-friendly pest management alternatives 
protecting public health, best management practices, EU developments and a roadmap for 
municipalities to phase out of these harmful substances from our environments. 

Batur Şehirlioğlu
Managing Director, Buğday Association for Supporting Ecological Living
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Getting Rid of Chemicals in Our Environments:
Becoming A Pesticide-Free Town

As a result of increasing urbanization and the Metropolitan Municipality Act, 
92,3 % of the Turkish population lives in cities and town districts according to 
TURKSTAT data from 2018. With economic growth and development goals, 
increasing industrialization and urbanization is not only putting more and more 
pressure on public health, environment and nature, but it has also become a 
problem threatening human existence on our planet. The chemical substances 
we are exposed to, from food production to sanitation in our environments, 
threaten our health, harm our planet, destroy ecosystems and threaten 
biodiversity. 

Pesticides are primarily associated with agriculture; however, these chemical 
substances are increasingly used in our habitats with growing urbanization. 
Biocidal products licensed by the Ministry of Health and consisting of the same 
active ingredients with pesticides are becoming widespread; thus, concerns 
about harmful effects of these chemicals on human health, water resources and 
biological diversity are also becoming mainstream issues. 

Pesticide applications in municipal areas (parks, picnic areas, roadsides and 
sidewalks, cemeteries, dumping grounds, roadside trees, recreation areas, 
woodlands, buildings, facilities and their green areas, etc.); private residential 
areas such as compounds and apartments; commercial areas, campuses and 
sports facilities, religious areas, schools, wetlands near cities, industrial and 
natural areas and urban agriculture sites, are threatening urban dwellers and 
especially vulnerable groups such as children, infants, pregnant women and 
people in need of health care, as well as beneficial insects such as bees, aquatic 
ecosystems and their vitality. These chemical substances cause carcinogenic 
effects and considerable damage on reproductive, endocrine and nervous 
systems.

Many local authorities in Europe and in the world, have taken important steps 
towards going pesticide-free for their citizens. Among them are examples 
of those that managed to go completely pesticide-free. To begin with, 
municipalities aiming to phase out of pesticides in our country need to create 
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action plans including all relevant parties involved and prioritizing vulnerable groups and 
areas. 

The European Commission, in accordance with the Biodiversity Strategy and influenced 
by the pioneering towns going pesticide-free, is aiming to ban all pesticide applications 
in sensitive urban green areas by 2030. These achievements towards the right to live in a 
healthy environment, especially regarding the exposure of children to harmful pesticides, 
is mainly a result of combined lobbying, campaigning and advocacy efforts of concerned 
citizens and non-governmental organizations such as No Pesticides on My Plate Platform. 

There are three main requirements for any ‘Pesticide-Free Action Plan’ by pioneering 
municipalities to take effect. These are: 

• Public and non-governmental support
• Political support from municipal council members
• Long term planning and determination

It is possible to become a Pesticide-Free Town, but only through a well-thought long-term 
strategic action plan implemented with absolute commitment and with participation of 
non-governmental bodies, citizens, private sector representatives, farmers and mukhtars, 
keeping in mind that the right to live healthy in a healthy environment is above politics.  
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Pests, Pesticides and Biocidal Products
CH

AP
TE

R 
1

Pests include all types of organisms that cause unwanted or harmful effects on 
humans, human activities, products used or produced by humans, animals and 
the environment. Pests causing public health concerns include insects such as 
mosquitoes, houseflies, cockroaches and fleas; other arthropods such as mites, 
scorpions, centipedes and ticks, as well as animals such as mice and snakes; 
weeds; microorganisms such as bacteria and fungi causing diseases in humans 
and pets or damaging buildings and properties by molding and degradation. (TR 
General Directorate of Public Health, 2017)

Vectors can be grouped as organisms that bite or sting to feed, causing public 
health threats by causing allergies and itching via injecting venom, unwantedly 
sharing or contaminating our food, and causing nuisance just by their sight or 
sounds. 

Organisms such as mosquitoes, flies, midges, fleas, cockroaches, ticks and mice 
that transfer disease causing microorganisms (pathogens) to humans and other 
animals (hosts) such bacteria and viruses, which cause diseases like malaria, 
typhus and cholera are called vectors, and are the primary public health 
concerns. 

Vectors transmit diseases to humans and other animals on a large scale and this 
affects social life as an outbreak. Thus, vector management in residential areas 
is carried out by municipalities and health organizations regularly. (TR General 
Directorate of Public Health, 2017)

Biocide means any substance that kills a biological organism, but in the 
biocidal products literature, it is described as ‘‘substances, through their 
active ingredient or ingredients that cause a chemical or biological effect on 
microorganisms such as bacteria, virus and fungi, insects such as cockroaches, 
ticks, flies and mosquitoes, rodents such as mice and rats, which are considered 
pests.’’ These chemicals are expected to control the pest by affecting only the 
target organism (selective), decompose into ecologically acceptable by-products 
in an appropriate period of time, persist in the application area and have a 
non-accumulative potential in the environment. Unfortunately, however, there 
are currently no biocidal products on the market that have all these properties. 
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(Geyikci, 1999)
 
Biocidal products have common uses such as disinfectants, preservatives and anti-
weathering agents, but in our daily lives, we are usually faced with biocides as pest-control 
products with certain active ingredients. Biocidal products used for pest control are 
grouped into different categories according to the organisms that they target. (Table 1)

Table 1: Biocidal Products and Pesticides According to the Organisms that
They Target TR Ministry of Health, 2021)

Rodenticides Mice, rats or other rodenticides
Avicides Birds (Avians)
Molluscicides Molluscs
 Parasitic or invasive fish species. 
Piscicides Products used to cure fish
 diseases are not included. 
Insecticides Insects and other arthropods
Acaricides Acari such as mites and ticks
Nematicides  Nematodes
Aphicides Aphids
Fungicides Fungi
Bactericides Bacteria
Herbicides Weeds
Biocidal products with  Variety of organismsno active ingredients

The last item in Table 1, even though used to protect public health the same way as 
biocidal products, is not covered under Biocidal Products Regulation and it includes traps, 
attracticides, repellents, etc. which do not have any active substances but act through 
physical control measures such as mechanical, electrical, electronical, ultrasonic methods. 
The number of different products and the frequency of use are getting higher recently. 

These biocidal products are registered under the Ministry of Health approval and licensing; 
thus, when purchasing, the label should clearly indicate the name, the purpose, production 
place and address, registration date and number, target organisms, name of the active 
ingredient and concentration, formulation type (liquid, granule, powder, solid), method 
of application and/or dosage, side effects, first-aid directions, safe disposal directions, 
production and expiry dates, production party and serial numbers. 
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As of September 2021, the list of registered biocidal products published by the Ministry 
of Health – General Directorate of Public Health consists of 2.739 products, including 
disinfectants. According to the Article 10 of the Biocidal Products Regulation, avicides and 
piscicides are banned in Turkey. 

Pesticides, despite some terminological confusion, are used for similar purposes as biocidal 
products, contain similar active ingredients, but are mainly used for describing products 
used in agriculture, against agricultural pests (İlter, Çamur & Topbaş, 2018). 

Pesticides used for protection against agricultural pests are registered by the Ministry of 
Forestry and Agriculture. The first regulatory act (No. 6968) of 1957 consisted only of a few 
listed items. As of 2017, these products are detailed under the Plant Protection Products 
Registration and Market Supply Directive. 

Due to easy access, easy application and fast impacts, chemical management methods are 
usually preferred against pests. However, these chemical products can cause irreversible 
harmful effects on animals, plants, the environment and public health. The World Health 
Organization (WHO) classifies the active ingredients in these products among the 10 most 
alarming substances concerning public health when used improperly. It is known that 
these substances may cause acute or chronic toxic effects on adults and children, and 
have the potential to become a global concern. Through widespread use, occupational, 
accidental, direct or indirect exposure to these chemicals is observed all around the world 
(WHO, 2021). According to the WHO report on ‘‘The Public Health Impacts of Chemicals: 
Knowns and Unknowns’’, 193.000 people die every year because of exposure to chemicals, 
including pesticides, which can actually be prevented. 

Registration processes change every year in relation to the European Union harmonization 
process and regulations are modified accordingly. In new revisions, it is important for 
animals, plants, environmental safety and public health to take necessary steps that 
will facilitate registration and marketing of biological and biotechnical management 
formulations, as having been done to day, in accordance with the Ministry’s support 
policies (Ayyıldız, Emekçi & Ferizli, 2018). 
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It is predicted that every single individual human on the planet has pesticide residues in 
their bodies. Because of the persistent nature of these chemical substances, the amount 
persisting in the soils are known for their harmful effects on humans and other animals 
caused by ingestion of agricultural products. They also infiltrate underground water sources 
polluting soils, harming soil organisms, aquatic and terrestrial ecosystems and biodiversity. 

These chemicals, through oral, dermal and respiratory ways, can be absorbed by people 
who are in constant interaction with the environment and can cause acute nausea, 
headache, oral paresthesia (dermal prickling, stinging, burning, numbness), light tremors, 
confusion; and convulsions, muscular contractions, mental alterations and even death, 
when exposed to high doses (Mars & Ballantyne, 2004; Kurtoğlu, 1992). Chronic exposure 
can cause premature birth or low birth weight, many types of cancer, blood, liver, kidney 
and brain disorders and a variety of other diseases (Hacer, 2017).

The United Nations Food and Agriculture Organization (FAO) developed a web-based 
Pesticide Registration toolkit for official personnel responsible for assessing and registering 
pesticides especially in developing countries, in order to trace and track pesticides, prevent 
inappropriate applications and reduce risks. Through this Pesticide Registration toolkit, it is 
possible to access other information such as registrations, scientific reviews, risk categories, 
labels and pesticide properties in different countries (FAO, 2021).

On the other hand, the Sustainable Use of Pesticides Directives for European Union 
member states promote Integrated Pest Management (IPM) methods, non-chemical 
alternatives and techniques. Member States created National Action Plans to put the 
actions provided in the directives into practice. The main actions provided in these 
directives are; training pesticide users, consultants and distributors, monitoring pesticide 
application equipment, banning aerial spraying, limiting pesticide use in sensitive areas and 
briefing about the risks of pesticides. 

Another important outcome is the Harmonized Risk Indicators, which aim to show human 
health and environment risks caused by pesticide use. EU Member States are required to 
estimate and publish these indicators on the national level. Member States also need to 
assess usage trends for specific active ingredients, priority factors or good practices. These 
indicators show that human health and environment risks associated with pesticide use in 
the member states were reduced by 17% in the 2011-2018 period. 
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The World Health Organization, challenged by the use of chemical substances, approved 
the Chemicals Road Map during its 70th World Health Assembly, in order to increase the 
health sector’s participation in international chemicals management strategic approach for 
2020 targets and beyond. Among the Road Map’s actions is creating a Global Chemicals 
and Health Network in connection with current sub-regional, regional and international 
networks, in order to facilitate the health sector’s actions. The WHO Chemicals Risk 
Assessment Network and WHO Poisons Centre Network are two actively working 
networks helping to implement the road map. (WHO, 202). 

Pest management cannot be avoided. But the number of environment-friendly and 
ecological alternatives to chemical methods have been increasing day by day. 

This guidebook is prepared to facilitate inter-municipal cooperation, support the steps 
taken and the steps that need to be taken in our country in order to reduce use of these 
chemicals, which have too many acute and chronic toxic effects on humans, which can be 
drifted to other places without intention, persist in the environment without degrading for 
a long time, dissolve in lipids, thus accumulate in body fat tissue, and bio-accumulate in 
organisms because their biotransformations and biological decompositions are very slow. 
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Effects of Pesticides
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Pesticide use is not limited to agricultural areas, so our food is not the only 
agent that exposes us to their adverse effects. Hundreds of tons of pesticides 
and biocidal products used in urban areas pose an unacceptable risk for our 
health, as well as their harmful effects on urban biodiversity. From fetus to 
breastfeeding, tap water to school yards, we may be exposed to their adverse 
effects almost everywhere. 
Pesticide poisoning incidents in the world have risen from 25 million in 1990 to 
385 million in 2020. The reason for this upswing is the fact that global pesticide 
use has increased by 81% in the last 30 years. Research shows that almost half 
(44%) of 860 million farmers and agricultural laborers in the world are being 
poisoned by pesticides every year. According to a study by BMC Public Health 
reviewing data from 141 countries, the number of people dying from pesticide 
poisoning is 11 thousand annually. 
The number of studies on adverse effects of urban pesticides, compared to the 
wide range of studies on agricultural pesticides, have been recently increasing. A 
new study done by Çukurova University compared acetyl-cholinesterase enzyme 
levels in hair and blood samples of 66 agricultural laborers, which is a clear 
pesticide level and effect indicator and of samples from 66 people with non-
agricultural occupations. 31 different pesticide active ingredients are identified 
in hair samples of the participants. While at least one pesticide active ingredient 
residue is found in hair samples of all agricultural laborers, 83,4% of hair 
samples from the people with non-agricultural occupation also had pesticides. 
17 different pesticide active ingredients are identified in some samples from 
farmers. 7 different types of pesticide active ingredients were identified in some 
samples from people with non-agricultural occupation. 

Blood samples indicated 15 different pesticide active ingredients in all 
participants. Pesticides were identified in 78,8% of blood samples from 
people with non-agricultural occupation. 16,1% of pesticide active ingredients 
identified in hair samples, and 46,6% of pesticide active ingredients identified in 
blood samples are normally banned.*

* Details of registered products and active substances can be found on Chemicals Regulation 
Directorate Plant Protection Products database:  
https://secure.pesticides.gov.uk/pestreg/ProdSearch.asp

https://secure.pesticides.gov.uk/pestreg/ProdSearch.asp 
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6 Herbicide Threat in the Streets

Primary products among the pesticides used in urban maintenance are herbicides (weed 
killers) used against weeds and other undesirable plants especially on hard surfaces such 
as streets, sidewalks and paths. But these pesticides are also used for controlling problems 
caused by insect pests and rodents. 

According to a 2016 study done in England, 38 types of pesticide active ingredients are 
used in the environmental maintenance sector. The study report published by the Food and 
Environment Research Agency, FERA, presents certain facts concerning pesticide use in the 
public service sector. The report reveals that participating companies use 80 tons of active 
ingredients in 98.121 hectares of land. Herbicides are among the most commonly used 
pesticides, forming 98,8%. 

There are many different products in the market with different formulations, but most of 
their formulations are based on 38 active substances used in environmental maintenance. 
One of these substances is glyphosate, which can be found in hundreds of different 
products such as RoundUp. Glyphosate is the most commonly used herbicide, forming 77% 
of total active ingredients used in the sector. 

It is possible to say that these numbers are well below the actual situation, because only 
10% out of 1100 companies that are contacted have replied to the survey. Thus, it can be 
said that the study reflects only a small portion of total pesticide use in this sector. 

96 grass samples taken from 19 playgrounds, 4 school yards and one farmers market in 
the South Tirol region of Italy in 2018, depicts how widely pesticides are spread in our 
living areas. The study done by South Tirol State Health Care Services show that 76% of 
32 pesticide active ingredients found in the samples, are endocrine system disrupting 
chemicals. 

An analysis of hair samples taken from pregnant women in France unfolds how widely 
pesticides are found in our lives. The results showed that there were 64 different pesticides 
and pesticide metabolites in hair samples taken from more than 30 women. Of these 
samples, more than 70% had 28 pesticides, 50-70% had 10 pesticides and less than half 
had 26 pesticides. Pesticide levels in some of the samples were up to 37,93 pg/mg. The 
research authors claim that prenatal exposure to 19 different pesticides or pesticide 
metabolites can result in physical stature alteration in newborns. 
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6 Schools and Closed Spaces

A study in the USA found that out of 40 most commonly used pesticides in schools, 28 are 
possible carcinogens; 26 have adverse effects on the reproductive system; 26 damage the 
nervous system and 13 cause birth defects. 

Pesticides used in school buildings can adhere to surfaces such as books, shelves, desks 
and walls. When children contact contaminated surfaces, they can be exposed to these 
residues which can persist in buildings for many days. Herbicides used against weeds in 
school yards can adhere to their hands, bodies, clothes and shoes, thus carried into the 
classrooms. Pesticides are much more persistent in closed spaces where they are not 
exposed to abrasive/degradative factors such as sunlight, rain, high temperatures and soil 
microorganisms, thus, people can be exposed to these substances for longer durations. 

The results of a study in Massachusetts show that DDT residues are still present in houses 
even years after they are banned. Even the pesticides known to degrade relatively fast 
can persist in closed spaces. Semi-volatile insecticide (insect killer) chlorpyrifos is shown 
to persist on carpets, furniture, soft toys and pillows for more than two weeks in closed 
spaces. Pesticides used in closed areas usually settle on the floors, so residue levels where 
infants breathe and play are usually higher. Most of the insecticides marketed for indoor 
use contain pyrethroid pesticides and widely used in houses, threatening children with 
higher exposure risks. 

Pesticides used for controlling ticks and fleas on pets can also affect children. Researchers 
from Emory University Disease Control and Prevention Center identified that even children 
on solely organic diets but living in houses where pyrethroid insecticides are used, had 
pyrethroid metabolites in their bodies. Prenatal exposure to pyrethroid insecticides can 
cause impaired neurological and cognitive development.

6 Water Sources

There are many studies confirming that urban pesticide drift is higher and more critical 
than agricultural pesticide applications. Pesticides sprayed on hard surfaces such as roads 
and sidewalks drift easily and contaminate water bodies. Invertebrates, amphibians, fish 
and mammalians feeding on these organisms are affected by this contamination. 
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The French Ministry of Ecology’s 2013 report ‘The most common pesticides found in 
surface and ground waters’ and the Ministry of Social Services and Health’s 2014 report 
‘Tap water quality report concerning pesticides’ draw attention to pesticides in water, 
however, do not include any information regarding the toxic properties of identified 
substances. 

In order to assess if these above mentioned pesticide residues are endocrine disruptors, 
a group called Générations Futures carried out a new study. The research also aimed to 
find out if the degradation byproducts which form through degradation of these pesticides 
in the environment are endocrine disruptors or not. The results, in which molecules with 
potential endocrine disrupting properties are identified, are as follows:

%73,3 – that is, 11 out of the 15 most frequently quantified pesticides (or their degradation 
byproducts) in surface water in metropolitan France in 2013 are suspected of being 
endocrine disruptors.
%53,3 – that is 8 out of the 15 molecules classified as the most frequently quantified 
pesticides (or their degradation byproducts) in groundwater in metropolitan France in 2013 
are suspected of being endocrine disruptors.

Tap water: %50 – that is, 18 out of 36 pesticides (or their degradation byproducts), which 
were the reason that the water was classified as not conforming to standards in 2014  for 
more than one unit of distribution of drinking water, are suspected of being endocrine 
disruptors.

Contamination of waters pose a risk for both the citizens and the other living beings 
depending on water for survival. Water companies in England and Wales spend millions 
of pounds every year in order to filter out pesticides in tap water. These costs are imposed 
on citizens as tax in such amounts that Southwest Water Company, for example, estimates 
that 17% of costs in water bills are caused by efforts to purify waters from pesticide 
contaminants. 

The Turkish report on water quality states that, out of 49 micro-contaminants found in our 
waters are pesticides** and unfortunately, unlike England and Wales, there are currently 
no filtering/purifying processes to clean our waters from these pesticides. 

** Sarıoğlu, M. ve Giresunlu, E., İstanbul İçme Suyu Kaynakları ve İçme Suyu Arıtma Tesislerinde 
Konvansiyonel Olmayan Parametreler. İklim Değişikliği ve Su Yönetimi Sempozyumu. 8-9 January 
2020. İstanbul
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Applications of Pesticide-Free Towns Around the World and
in Turkey

In November 2021, The National 
Institute of Health and Medicine 
Research (Inserm), based on 5,300 
scientific studies, confirmed the 
possibility of strong links between 
adults occupationally exposed to 
pesticides and four pathological 
conditions: non-Hodgkin's lymphoma 
(NHL), multiple myeloma, prostate. 
cancer and Parkinson's disease. The 
study also highlights that there may 
be strong links between occupational 
exposure to pesticides and cognitive 
impairment and chronic obstructive 
pulmonary disease/chronic bronchitis.

The study also found a high probability 
that exposure to pesticides during 
pregnancy could lead to leukemia in 
childhood. The possibility of a strong 
link between parental exposure to 
pesticides (any) for occupational 
reasons in the antenatal period and 
central nervous system tumors was 
also confirmed by experts. On the 
other hand, recent studies show strong 
evidence that any pesticide exposure at 
home during pregnancy and childhood 
can also cause central nervous system 
tumors.

There are other studies examining 
the link between exposure of 
expecting mothers to pesticides due 
to occupational or environmental 
conditions during pregnancy and neuro-
psychological and motor development 
disorders in children. There are also 
strong possibilities for the role played 
by certain pesticide groups, such as 
organophosphates. On the other 
hand, the results of new research 
on pyrethroid pesticides, which are 
increasingly replacing organophosphate 
insecticides, draw attention to the 
strong possibility that exposure to these 
pesticides during pregnancy causes 
behavioral disorders such as anxiety. 
According to toxicology data, the way 
these pesticides work supports the 
possibility of a biological effect.

The study emphasizes that the scientific 
literature raises new concerns, noting 
that especially some pesticides may 
indirectly affect human health due to 
their effects on ecosystems, and says 
that these should be taken into account 
by researchers and decision-making 
authorities.
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6 Is it possible to define a safe distance from agricultural areas?  

Many cities, towns and villages, and schools, parks, picnic areas close to agricultural lands 
in these settlements are exposed to agricultural pesticides. 
According to a study reviewing 151 papers on epidemiological pesticide exposure of 
residents (Teysseire et al.), the maximum distance identifying agricultural pesticide 
exposure effects can be anywhere between 25 – 3.000 meters. Health effects of having 
short distances (less than 100 meters) between residences and agricultural fields showed a 
positive correlation with pesticide exposure, but in some cases, even longer distances (less 
than 1000 meters) were linked to pesticide related health effects. These implications result 
in asking the question, is there a safe distance that can protect the citizens’ health from 
exposure?   

A new study by Generation Future, published in November of 2021, draws attention to the 
fact that buffer zones should be at least 100 meters wide.

A recent study in Germany showed that the whole country was covered under a blanket 
of pesticides. According to the study, there was not a single point without pesticide 
contamination in 116 test areas. A single test point had 31 different pesticide residues. 
Out of 152 pesticide active ingredients found in 162 samples, 138 were possibly linked to 
agricultural uses (30% of these are currently banned). The study shows that distance from 
agricultural fields does not have a significant effect. 

6 Health Effects

Pesticides not only affect the target organisms, but have adverse and unpredictable effects 
on non-target organisms including humans. It is important to emphasize that some groups 
are more vulnerable to pesticides where human health is concerned. Children, especially, 
are under a bigger threat for certain reasons. Their bodies are still in development, they are 
exposed to more pesticides in relation to their body weight, and have higher exposure risks 
because of the time they spend in parks, playgrounds and sports fields where pesticides are 
commonly applied. 

The report called ‘A Generation Under Jeopardy’ published by Pesticide Action Network 
North America, a thorough investigation of pesticides’ adverse effects on children, reviewed 
dozens of scientific papers claiming that children were exposed to ‘unacceptable’ pesticide 
levels. Some of the results based on more than a hundred sources are as follows:

• Home insecticide use during pregnancy can increase risk of childhood leukemia, 
according to a review of 15 studies over the past two decades. 
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• The risk of a child developing acute lymphocytic leukemia – the most common type of 
childhood leukemia – is higher when the mother is exposed to home insecticides during 
pregnancy. Risk increased with the frequency of the mother’s exposure; the highest risk 
was associated with use of household insecticides more than five times over the course 
of gestation.
• Several case-control studies link exposure to herbicides and household insecticides 
during pregnancy to an increased risk of childhood brain cancer. 
• Many studies have documented the pesticide load newborns bring with them into the 
world. Researchers in New York documented pesticides and their breakdown products 
in umbilical cord blood of more than 80% of newborn infants tested. 

UN Special Rapporteur on the Right to Food Mr. Schutter, in his 2017 Human Rights Council 
report, emphasized pesticide exposure under the title ‘pregnant women and children’:
‘‘Children are most vulnerable to pesticide contamination, as their organs are still 
developing and, owing to their smaller size, they are exposed to a higher dose per unit of 
body weight; the levels and activity of key enzymes that detoxify pesticides are much lower 
in children than in adults.’’

According to the report, health impacts linked to childhood exposure to pesticides include 
impaired mental development, adverse behavioral effects and other developmental 
abnormalities. Emerging research is revealing that exposure to even low levels of 
pesticides, for example through wind drift or residues on food, may be very damaging to 
children’s health, disrupting their mental and physiological growth and possibly leading to a 
lifetime of diseases and disorders. 
Shutter’s report stresses the fact that pregnant women who are exposed to pesticides 
are at higher risk of miscarriage, pre-term delivery and birth defects. Studies have 
regularly found a cocktail of pesticides in umbilical cords and first feces of newborns, 
proving prenatal exposure. Exposure to pesticides can be transferred from either parent. 
The most critical period for exposure for the father is three months prior to conception, 
while maternal exposure is most dangerous from the month before conception through 
the first trimester of pregnancy. Recent evidence suggests that pesticide exposure by 
pregnant mothers leads to higher risk of childhood leukemia and other cancers, autism 
and respiratory illnesses. For example, neurotoxic pesticides can cross the placental barrier 
and affect the developing nervous system of the fetus, while other toxic chemicals can 
adversely impact its under-developed immune system. 
Pesticides can also pass through breast milk. This is particularly worrying, as breast milk is 
the only source of food for many babies and their metabolism is not well developed to fight 
against hazardous chemicals. Pesticides are also found in baby formula, or in the water with 
which it is mixed. 
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Why endocrine disrupting pesticides and chemicals are so 
important?

The endocrine system is related to all 
the hormones that our bodies produce, 
and chemical products, primarily 
pesticides, have serious health effects on 
adolescents who are highly susceptible 
to these chemicals, including the unborn. 
Pesticides disrupting the endocrine 
system can have severe effects even in 
small doses. Thus, it is very risky to set 
a safe lower limit for these chemicals. 
The International Federation of Organic 
Agriculture Movements (IFOAM) points to 
the studies showing that many chemicals 
are endocrine disruptors, meaning that 
they are highly poisonous even in very 
small doses. Also, the tests are usually 
done to identify the toxicity of a single 
chemical substance and do not take into 
account the combined effects of more 
than one chemical, known as the cocktail 
effect. 

The endocrine system is essential for 
healthy functioning of many processes 
in the body, from prenatal development 
to most tissue and organ functions in 
adulthood. Scientists tell us that people’s 
bodies taking up EDCs from food, 
drink and everyday products may be 
contributing to the number of cases of 
these diseases, such as. 
 
● Reproductive and fertility problems 
● Abnormalities of the penis and testicles
 in baby boys 

● Cancer of the breast, prostate, testes 
● Children’s behavioral disorders, such as
 autism and attention deficit
 hyperactivity disorder (ADHD) 
● Obesity and diabetes. 
 
While it was long accepted that ‘the dose 
makes the poison’ (meaning that the 
concentration of the chemical determines 
the severity of its effect), EDCs have 
the five following characteristics that 
contradict the simplicity of this traditional 
dictum: 

• Low doses may be more harmful than 
higher doses in certain circumstances,
• Critical windows of exposure exist 
(e.g., exposure may be more harmful 
during phases of sensitive, rapid 
development such as the fetal period, 
puberty and pregnancy), 
• The combined effects of several EDCs 
working together maybe greater than 
would result from the individual EDCs 
acting alone (mixtures or the “cocktail” 
effect), 
• The “poison” can be latent rather 
than immediate (e.g., exposure in 
utero may increase risk of breast 
cancer later in life), 
• Effects from exposure of the current 
generation may be carried on to the 
next and later generations via trans-
generational, or epigenetic, effects. 
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6 Links with Chronic Diseases

Although it is very difficult to establish connections between exposure to pesticides 
and various chronic diseases, they are known to cause serious health problems such as 
reproductive and developmental disorders. Long term exposure to pesticides are associated 
with Parkinson’s, asthma, depression and anxiety and attention deficit hyperactivity 
disorder (ADHD). 

Various ecology, health and human rights advocates as well as producer and consumer 
organizations are making efforts towards being free from harmful effects caused by 
pesticides in our lives. 

25 pesticide active ingredients were banned by the Ministry of Agriculture and Forestry in 
2020 as a result of the campaign and extensive lobbying activities carried out by the No 
Pesticides on My Plate Platform, which was established by more than a hundred non-
governmental organizations led by Buğday Association for Supporting Ecological Living. The 
document published by the Ministry justified the ban for the following reasons:

• Adverse effects on human health and the environment: genotoxicity, neurotoxicity,
 reproductive toxicity, endocrine disrupting and carcinogen properties;
• Persistence in soils: groundwater contamination; risks for bees, fish and mammalians;
• High risks for operators, laborers and people residing in close proximity to application
 areas;
• Metabolites contaminating groundwaters;
• Lack of toxicological and eco-toxicological research;
• Having trade difficulties in fresh vegetable and fruit exports to the EU, due to
 considerable RASFF (Rapid Alarm System for Food and Feed) notifications associated
 with pesticide contamination.

Unfortunately, a small number of certain pesticide active ingredients banned in the EU are 
still registered and used in Turkey.

When a pesticide is registered, it does not mean that it is actually ‘‘safe’’. The reason 
that these pesticides are registered and managed under legal regulations is that they are 
dangerous and even when they are registered, there is a necessity for certain conditions 
under which the damage they can cause are controlled. World Health Organization lists and 
updates the most toxic pesticides in use since 2007.
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The myth that glyphosate is ‘safe’

Even though there are many studies 
confirming that glyphosate causes cancer, it 
is still being used both in agriculture and in 
urban settings in Turkey and the EU. 

In November 2017, EU Member States 
narrowly voted to relicense glyphosate 
for five years. Many have chosen to 
misinterpret this decision as a declaration 
that glyphosate is ‘safe’. Due to concerns 
over its human health and environmental 
impacts, glyphosate was in fact relicensed 
with the specific condition that Member 
States ‘Minimize the use in public spaces, 
such as parks, public playgrounds and 
gardens.’ This condition, however, is often 
overlooked by many decision-makers. 

Despite the EU decision to relicense, many 
countries remain deeply concerned that 
glyphosate is harming human health and the 
environment and have already taken steps 
to ban it in urban areas. This list includes 
France, Germany, Italy and Austria. 

Huge problems have also been identified 
with the process used by the EU to reach 
the decision to relicense glyphosate, 
which has been found to be opaque and 
susceptible to manipulation by the pesticide 
industry. As a result, in February 2017, the 
European Parliament voted to set up its own 
special committee to review how pesticides 
are authorized, with the aim of breaking the 
undue influence of the industry. 

While much of the debate around 
glyphosate has focused exclusively on 
whether it causes cancer, it is important 

to recognize that independent scientists 
from around the world largely agree that 
long-term exposure to glyphosate is harmful 
to human health in a whole range of ways 
and can cause conditions such as kidney 
and liver disease, act as an endocrine and 
immune system disrupter and result in 
reproductive and neurological problems. 

In March 2015, the International Agency for 
Research on Cancer (IARC, part of the UN 
World Health Organization) declared that 
glyphosate to be genotoxic (it causes DNA 
damage), carcinogenic to animals, and a 
‘probable carcinogen’ for humans. This is 
in contrast to the EU decision to renew the 
glyphosate license, which took into account 
studies funded by the pesticide industry, 
which are not in the public domain. 

In an effort to defend one of its most 
profitable products, the pesticide industry 
went all out to discredit the IARC findings, 
calling them ‘junk science’ based on an 
‘agenda-driven bias.’ The industry has so far 
spent millions of dollars telling people that 
glyphosate doesn’t harm human health and 
undermining any scientist or institution that 
says otherwise. 

The scientific evidence that glyphosate 
harms human health is certainly sufficient 
to ban its use. Evidence to the contrary is 
often funded or influenced by the pesticide 
industry, which is set to lose billions of 
dollars if glyphosate loses its license. 
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6 The Precautionary Principle

The Precautionary Principle is an internationally-agreed standard for guiding decision-
making to ensure that harms to human health and the natural environment are avoided. It 
states that, ‘When an activity raises threats of harm to human health or the environment, 
precautionary measures should be taken even if some cause-and-effect relationships are 
not fully established scientifically.’

This principle is particularly relevant to decision-making around pesticides. In practice, 
it means that if there is sufficient evidence that a pesticide harms human health or the 
environment, then it shouldn’t be used, regardless of whether some scientific uncertainty 
remains. 

Although the regulatory system is designed to take harmful effects of pesticides into 
account, we have seen time and again that pesticides are authorized only to be banned 
later when more evidence emerges revealing the harms they have caused. However, by 
that point the harmful, and often irreversible effects have already occurred and both 
people and the wildlife have paid the price. Since pesticides are designed to kill living 
organisms and their potential for harm is well-known, a Precautionary Approach to their 
use is simple: do not use pesticides when viable non-chemical alternatives are available. 

One aspect that the regulatory system mostly fails to take into account is the so-called 
‘cocktail effect’ which refers to the fact that people are exposed to combinations of 
pesticides on a daily basis. Recent research has shown that combinations of chemicals 
can work synergistically to increase harmful effects that would not necessarily result 
from exposure to just one pesticide. In addition to open space amenity spraying, people 
are exposed to pesticides in multiple ways – most notably as residues in their food and 
drinking water and from use in home – so are constantly coming into contact with cocktails 
of chemicals. In order to decrease the risk of harmful health impacts, particularly for the 
vulnerable groups such as the elderly, children and pregnant mothers, it is necessary to 
reduce overall exposure by stopping their use in public spaces. 

Pesticides including and especially glyphosate, have also been known to cause injury to 
pets, most commonly to dogs but also cats and horses. Exposure tends to happen either 
directly through the skin or orally if an animal eats grass or plays with objects that have 
come into contact with pesticides. In dogs, the most common symptoms include vomiting, 
hyper-salivation and diarrhea due to gastrointestinal irritation. In severe cases, acute 
poisoning could lead to death. 
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6 Threats to the Natural Environment

Pesticides are also negatively affecting the environment and urban biodiversity by 
destroying foraging areas and contaminating natural resources that they depend upon. 

Overuse of herbicides in particular, is reducing the number and variety of plants in our 
towns and cities, including ‘weeds’ such as dandelions, which in turn limits the ability of 
wildlife to survive and prosper. Their use is also reducing the abundance and diversity of 
native plant species important for local cultures in many regions. 

In recent years, the issue of dwindling bee and pollinator numbers has also caught the 
attention of the public. There is a growing number of campaigns calling for authorities to 
adopt no mow regimes on road verges and other areas that can be good pollinator habitats.
According to the UK campaign group Plantlife, as well as providing habitats for many bee 
and pollinator species, road verges are also home to over 700 species of wildflower. It 
covers nearly 45% of the country’s total flora, including 29 of 52 species of wild orchid. 
Ending pesticide use and stopping mowing are key ways in which local authorities can 
contribute to halting the recent declines in pollinators and other insects and increase their 
population.  

Pesticides are also causing a rapid decline in many species including winged insects, 
arthropods and birds. According to a study, three thirds of all honey samples from the 
whole world are contaminated with pesticides (11). This means that pesticides are spread 
over vast geographical regions.

Some pesticides can persist in soils and water for months and even years without losing 
their potency. They cause mass declines in wildlife species, especially birds and arthropods, 
which are very important beneficial organisms contributing to biological pest management, 
winged insects in particular. Pesticide use in the United States, for example, results in 67 
million bird deaths annually. They are also the main reason behind the decline of many bird 
populations, especially sparrows, that we are used to seeing in urban habitats. 

Pesticides drain from impervious surfaces in cities (such as roads, sidewalks, concrete 
pavement, etc.), so they are also an important contributor to drinking water contamination. 
Aquatic ecosystems are known to be particularly vulnerable to harmful impacts of 
pesticides, however, the most common method of management in the amenity sector is to 
spray over these paved surfaces. Invertebrates, amphibians, fish, and mammals feeding on 
these organisms are affected by this contamination. 
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A study done in nature conservation areas in Germany revealed that insect abundance 
has decreased by 75% during the past 27 years. Bird populations in France have declined 
by 33% in 17 years, and scientists have drawn attention to the fact that 42% of aquatic 
ecosystems in Europe are currently under threat. 

Studies show that around half of plant species populations, a third of insect species 
populations and four fifths of bird species populations in farmland habitats are declining. 
(Robinson & Stuart, 2002)
 
In western Europe, the number of farmland birds is now just half that of 1980, even among 
formerly abundant species. While average populations of all common and forest birds 
declined by about 10% in Europe between 1980 and 2006, populations of farmland birds 
have fallen by 48%. This figure is based on surveys in 21 EU countries (EBCC, 2008). 
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In the United Kingdom, of the 95 bee poisoning incidents (where the cause could be 
identified) between 1995 and 2001, organophosphates caused 42%, carbamates 29%, and 
pyrethroids 14% of cases (Fletcher & Barnett 2003).

In Britain, pesticides and other chemicals have caused population declines in wild 
mammalians as well, and most bats and rodents were affected (Harris 1995). 

At least 25-35% of small mammal predators (polecats, stoats and weasels) sampled had 
been exposed to rodenticides and this may be an underestimate (Shore et al 1999). 
However, it is not well known how frequently rodenticides cause secondary mammal 
poisoning, and what the impact on their populations might be. 

6 Pesticides and Climate Crisis

There are considerable uncertainties concerning which factors should be used and how 
they should be calculated in establishing food production and consumption chain’s share 
in global greenhouse gas emissions. So, it is also difficult to determine how much pesticide 
use is contributing to the climate crisis. However, when additional factors such as fossil 
fuel consumption, fertilizer production and agricultural land use practices are included, it 
is possible to say that agricultural activities, including livestock, are contributing to 24% of 
greenhouse gas emissions.

A significant part of this share results from the agriculture industry including stock farming 
and, in both industries, high amounts of pesticides are used. For example, of the total 
volume of pesticides used only in the state of California in the USA, 20% (18 thousand tons) 
are pesticide formulations known as fumigants. One unit of nitrous oxide in these fumigants 
is 300 times more potent as a greenhouse gas compared to one unit of carbon dioxide.

Sulfuryl fluoride, a common chemical used on hazelnuts in our country, is 4800 times more 
potent as a greenhouse gas compared to carbon dioxide. Sulfuryl fluoride was suggested as 
a safe alternative for methyl bromide because of its contribution to ozone layer depletion 
according to the Montreal Protocol (which is still being used in many countries including 
the USA), however, its global warming contribution was discovered after 22 years, in 2009. 
These kinds of uncertainties are recognized for other chemical compounds as well.  

Even though pesticide impacts on soils are very complicated, global studies comparing 
organic/ecological and conventional agricultural systems reveal that ecological farmlands 
hold more carbon and absorb carbon 14 times faster. 
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European Best Practices, Encouraging
Pesticide-Free Public Areas
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European Union Member States are adopting various approaches to reduce 
or ban pesticide use in "sensitive” public areas and towns at large. These 
approaches show that phasing out pesticides in these areas is a matter of 
political will and that pesticide-free town maintenance is already successfully 
implemented by a multitude of actors and municipalities. 

Overall, all countries in which successful pesticide bans in public areas are 
implemented had long periods of precursory initiatives, exchanging knowledge 
on alternative methods, raising awareness and mobilizing citizens and adopting 
gradual phase-out plans. Moreover, across all countries, we can find examples of 
towns and municipalities that go beyond provision in national pesticide policies, 
adopting a role of forerunners for a pesticide-free future. The fact that there 
has been no resistance from the general public on pesticide reduction in public 
areas, is a clear indicator of a widespread support by the citizens. 

For all the countries analyzed in this report that have in place legal provisions 
to ban pesticides in public areas, the adoption of these provisions took decades 
of preparatory developments. This highlights that there is a strong need - and 
many possibilities – to learn from each other, how to communicate a transition 
towards "pesticide-free" public maintenance to citizens, sharing knowledge 
on alternative methods and training of operators. Such processes would 
facilitate this process in other cities, regions and member states. With a new EU 
regulatory proposal likely to require member states to implement pesticide bans 
in public areas and green spaces, cooperation and learning from the decades 
of experiences from those countries that already successfully adopted these 
policies will be crucial.

Despite article 12 of the EU Directive on Sustainable Use of Pesticides (SUD) 
making a reference to ‘sensitive areas’ and not only public areas but also Nature 
2000 and recently treated areas, we will only look at pesticide use in public 
areas. 
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The SUD was intended to cover biocide use. However, details have never been included, 
and biocides will therefore not be considered in this chapter. Just like pesticides, many 
biocidal products contain active ingredients which can harm human health and the 
environment. 

In Europe, the authorized organization responsible for pesticides is EFSA, and the 
organization responsible for the biocides is ECHA. In Turkey, pesticides are regulated by the 
Ministry of Agriculture and Forestry and biocidal products by the Ministry of Health. The EU 
has a separate Biocidal Products Directive different from the pesticide regulations. Similar 
to pesticide regulations, biocidal active ingredients are first approved on EU level and then 
registered on the national level. 
 
For detailed information, please visit ECHA website:
https://echa.europa.eu/information-on-chemicals/biocidal-active-substances
 
For detailed information, please see ‘Understanding BPR’ chapter:
https://echa.europa.eu/regulations/biocidal-products-regulation/understanding-bpr).

https://echa.europa.eu/information-on-chemicals/biocidal-active-substances 
https://echa.europa.eu/regulations/biocidal-products-regulation/understanding-bpr).
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International Initiatives for Pesticide-Free Public Areas

6 United Nations on Pesticides and Human Rights

In 2017 the Special Rapporteur on the right to food published a report (A/HRC/34/48) 
elaborating on ‘the right to adequate food’ in relation to pesticides. Indeed, adequate 
food must be guaranteed to achieve an acceptable standard of living, and to ensure that 
food is available and affordable for present and future generations. Pesticide use can 
endanger these rights: “pesticides are responsible for biodiversity loss and water and 
soil contamination and for negatively affecting the productivity of croplands, thereby 
threatening future food production”. The report ends by providing, among others, the 
following recommendations to member states:

• Enact safety measures to ensure adequate protections for pregnant women, children
 and other groups who are particularly susceptible to pesticide exposure.
• Create buffer zones around plantations and farms until pesticides are phased out,
 to reduce pesticide exposure risk.
• Take necessary measures to safeguard the public’s right to information.
• Encourage farmers to adopt agroecological practices to enhance biodiversity and
 naturally suppress pests, and to adopt measures such as crop rotation, soil fertility
 management and crop selection appropriate for local conditions. 

The UN Environment Program (UNEP), UN International Children’s Emergency Fund 
(UNICEF) and UN Human Rights Council (OHCHR) announced a joint declaration, 
specifying a series of conditions and prioritizing their needs to protect children’s 
rights to safe, clean, healthy and sustainable living. These conditions are accepted 
as a fundamental policy guide for governments, non-governmental organizations, 
businesses, media and the children to achieve these goals. 
 

http://A/HRC/34/48
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6 EU Regulatory Framework and Ongoing Initiatives  

The EU Directive on Sustainable Use of Pesticides
The EU Directive on Sustainable Use of Pesticides (SUD) was adopted by the European 
Parliament and the Council in 2009, following a decade of ongoing discussions. 

The final wording regarding pesticide use in specific or sensitive areas is as follows:  
 
Recital (16)
Use of pesticides can be particularly dangerous in very sensitive areas, such as Natura 2000 
sites protected in accordance with Directives 79/409/EEC and 92/43/EEC. In other places such 
as public parks and gardens, sports and recreation grounds, school grounds and children’s 
playgrounds, and in the close vicinity of healthcare facilities, the risks from exposure to 
pesticides are high. In these areas, the use of pesticides should be minimized or prohibited. 
When pesticides are used, appropriate risk management measures should be established and 
low-risk pesticides as well as biological control measures should be considered in the first place. 

Article 12
Member States shall, having due regard for the necessary hygiene and public health requirements 
and biodiversity, or the results of relevant risk assessments, ensure that the use of pesticides 
is minimized or prohibited in certain specific areas. Appropriate risk management measures 
shall be taken, and the use of low-risk plant protection products as defined in Regulation 
(EC) No 1107/2009 and biological control measures shall be considered in the first place. 

The specific areas in question are:
(a) areas used by the general public or by vulnerable groups as defined in Article 3 of 
Regulation (EC) No 1107/2009, such as public parks and gardens, sports and recreation 
grounds, school grounds and children’s playgrounds and in the close vicinity of 
healthcare facilities;
(b) protected areas as defined in Directive 2000/60/EC or other areas identified for the 
purposes of establishing the necessary conservation measures in accordance with the 
provisions of Directives 79/409/EEC and 92/43/EEC;
(c) recently treated areas used by or accessible to agricultural workers. 

 
In some Member States, such as France or Belgium, the implementation of these provisions 
in the SUD, led to a ban of synthetic pesticide use in public areas years ago. However, in 
many other Member States, the directive has remained insufficiently implemented for 
over a decade now. Pesticide use in the listed “specific areas” remains common practice, 
including in residential areas, close to playgrounds and in parks.
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6 What’s happening around Europe regarding pesticide-free towns?

Cases were selected based on the familiarity with national campaigns by PAN Europe and 
its members. PAN Europe has particularly been following the ongoing developments in 
Belgium. Belgium has various regionally organized campaigns to facilitate pesticide phase-
out at municipal levels. It provides great opportunities for comparison while highlighting 
the potentials to share best practices.

Other chosen examples further promised valuable insights due to the countries’ policy 
engagement to reduce pesticides. A study by Kristoffersen and colleagues (2008) 
provided a review of pesticide policies and regulations for urban amenity areas in seven 
European countries. They revealed major differences in political interest, regulations and 

Revision of the Sustainable Use of Pesticide Directive

The EU Commission is currently working on a 
draft regulation to replace the SUD with a new 
Sustainable Use of Pesticide Regulation (SUR). 
A draft regulation contains a new provision to 
generally prohibit pesticide use in “sensitive 
areas”, which include areas used by the 
general public, parks, or garden, recreation or 
sports grounds or a public path, areas used 
by vulnerable groups, urban green areas and 
ecologically sensitive areas, (e.g., Natura 2000 
sites and other protected areas reported by 
Member States). However, the draft allows 
for derogations granted by national relevant 
authorities. While these provisions would 
establish a step forward, we are still awaiting 
the official SUR draft by the Commission, and 
it remains to be seen how strict the article will 
be worded - and especially - implemented. 
Following a publication of the legislative 
proposal from the Commission, the European 
Parliament and Council will start their 
discussions and negotiations. 

What PAN Europe is asking for?
 
Civil society organizations, including PAN 
Europe, have pushed the Commission to 
enshrine a ban of pesticide use in public 
areas and for non-agricultural private uses in 
the new SUR proposal. PAN Europe raises the 
following demands:
 
Banning pesticides in public areas
 
While in some countries such as France 
and Belgium the pesticide use of 
synthetic pesticides has been banned 
from public areas years ago, through a 
proper implementation of the SUD, it is 
unacceptable to see that in many other 
Member States, pesticides keep being used 
in or close to playgrounds, sideways, parks 
and/or other so called “specific areas”. 
The use of pesticides in close proximity to 
residential and recreation areas represent 
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availability of statistics on pesticide use, with Denmark, Sweden, Netherlands and Germany 
showcasing strong public and political interest for reducing the use of herbicides to control 
weeds in urban amenity areas and to have strict regulations. Additionally, France, Italy, and 
Luxembourg have also been analyzed. 
 
In Belgium, pesticide use in public areas in all regions had been banned
between 2015-2019

In Belgium, permits for and conditions linked to the sale of pesticide products are the 
jurisdiction of the federal authorities. In addition, each region has its own legislation 
governing product usage. All three regions have adopted legislations to reduce or ban 
pesticide use in public areas, but scope and implementation varies. 

major routes of exposure for citizens 
and these practices should be banned 
immediately.

PAN Europe asks for the revised legislation 
to impose a ban on the use of synthetic 
pesticides in all public areas from 2025. 
Some Member States have extensive 
experience in managing public spaces 
without pesticides. This should be the base 
for spreading good practices throughout 
the EU, hence leaving more space to 
nature while protecting people's health, in 
particular that of the most vulnerable. 
 
Banning pesticides for non-agricultural 
private uses
 
The use of pesticides by non-professionals 
and their use in non-agricultural private 
properties are also major routes of human 
exposure and lead to the destruction of 

biodiversity. Such practices must thus be 
banned as soon as the new legislation is 
published.

Some countries such as France and Belgium 
have already banned the use of pesticides 
in non-agricultural areas. These countries 
should serve as an example for the Member 
States that are less advanced.

Appropriate no-spray buffer zones 
 
PAN Europe considers that a mandatory 
minimum non-sprayed buffer zone should be 
put in place throughout the EU:

1.) 50 m buffer zone next to private and
 public properties, roads and paths as
 well as watercourses.
2.) 25 m buffer zone next to fields from
 a neighboring farm.
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Table 1.

Summary   Flanders      

Areas covered:   Parks, sidewalks, sport fields, cemeteries,
 roads, railways, parking, playgrounds, 
 amusement parks, recreation areas.

Ministry responsible:   Ministry of Environment

Financial support to towns:   No

Technical support to towns: Yes

Cooperation with NGOs and Yesother actors involved: 

Communication campaign organised:     Yes, large communication campaign organised 

Reporting of pesticide use: Yes

Monitoring or control mechanism: No

Derogations: Derogations allowed

u Flemish Region 

The Flemish government decided in 2002 to gradually introduce a phase out of pesticide 
use. For all public areas, and in publicly accessible private areas over a certain size, a 
pesticide ban finally took effect from January 2015 onwards. Pesticides are banned in 
public areas, as well as in areas managed by commercial companies and non-commercial 
associations to ensure pesticide-free management of car parks, sports fields, recreational 
areas, amusement parks, playgrounds etc. Exemptions to this ban are permitted in specific 
circumstances. An overview of usage data for 2020 by a municipality or city is available 
online, indicating pesticide use both with and without 'generic deviations'.

A pioneer in the field, the Flemish region set a good example showing that pesticide-phase out 
in publicly accessed areas is possible. The case established a good illustration of the concept 
of transitioning through setting overall targets and clear timelines, but also accompanying the 
process with technical support and communication tools (information material, conferences, etc.).

Flemish Campaign: ‘Healthier Without’ pesticides (‘‘Zonder is Gezonder’’)
According to the campaign “Zonder is Gezonder” by the Flemish government it is possible 
to maintain a garden with no pesticides. Through this campaign, the Flemish Government 
encourages its citizens to switch to pesticide-free gardens, terraces and sidewalks. In the 
campaign’s website various articles can be found giving advice on how to take care of 
natural areas while respecting the environment and avoiding the use of pesticides.

http://‘‘Zonder is Gezonder’’
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u Walloon Region 

Already back in the 80s, the Walloon Region took action to ban the use of pesticides in 
public parks, roads, and watercourses, ponds or lakes in the public domain, and a few 
towns like Eupen decided to go pesticide-free . 

Following decades of local initiatives, in 2014, the Walloon regional government decided on 
a 5-year phasing out period of pesticide use in public areas. Thus, from June 2019 onwards, 
this ban took effect. The ban applies to the use of pesticides in public green areas, as well 
as on playgrounds, and other spaces frequented by vulnerable groups, such as schools, 
kindergartens, childcare facilities, hospitals, nursing homes, functional rehabilitation 
centers, or homes for people with disabilities. Sidewalks and connected driveways can also 
no longer be treated chemically since 2014, but methods such as mechanical or thermal 
treatments are to be used (see more information here).
 
Buffer strips to protect local residents: The Walloon region further began delineating 
buffer strips, especially around spaces frequented by vulnerable groups. This entails 
pesticides cannot be applied in a radius of 50-meters around schools, nurseries and 
childcare facilities during the hours in which these places are frequented. There is not yet a 
defined buffer zone for residential areas in general, but discussions are underway with the 
Federal government and the other Regions on this issue.

Table 2.

Summary   Wallonia     

Areas covered:  Parks, sidewalks, sport fields, cemeteries,
 roads, railways

Ministry responsible: Ministries for Agriculture and Environment

Financial support to towns: No

Technical support to towns:  Yes, in cooperation with NGOs

Cooperation with NGOs and other Yesactors involved:  

Communication campaign organized:      Yes, communication campaign in cooperation
 with NGOs

Reporting of pesticide use: No

Monitoring or control mechanism:  No

Derogations:   Derogations allowed   

http://here
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u Brussels Capital Region 

In the Brussels Capital region, a ban of pesticides in public areas has been gradually 
implemented since 2013. In principle, the use of pesticides by public services was 
prohibited since June 2013, but transitional measures were allowed for 5 years. Thus, 
pesticides could still be used, under the condition that the municipality had adopted a 
plan to implement a phase-out. The complete ban has taken effect from January 2019 
onwards. Moreover, since March 2014, pesticide use on the premises of organizations or 
institutions that host vulnerable groups (i.e., schools, elderly homes, hospitals etc.) has also 
been prohibited. However, exemptions are possible for reasons of public health and safety. 
Brussels capital has the same rules as Wallonia regarding buffer zones.
 
Implementation and integrated environmental policies: A strength of the Brussels 
approach is that the pesticide-free concept is well integrated into the wider reflection on 
sustainability in Brussels. The move towards the elimination of pesticides was inspired by 
Wallonia. Brussels has accompanied the pesticide ban in public spaces, by also banning 
glyphosate and neonicotinoids for all uses. 

Table 3.

Summary   Brussels      

Areas covered:  Parks, sidewalks, sport fields, cemeteries,
 roads, railways  

Ministry responsible: Department for Environment

Financial support to towns: No

Technical support to towns: Yes, in cooperation with NGOs

Cooperation with NGOs and Yesother actors involved: 

Communication campaign organised:      Yes, communication campaign in cooperation 
 with NGOs

Reporting of pesticide use:  No

Monitoring or control mechanism:   No

Derogations: Derogations allowed



37

u Denmark

In 1992, a pesticide ban on churchyards fueled public debates in Denmark questioning 
the use of pesticides, especially in urban green areas (Kristoffersen et al., 2008). This 
ongoing debate led to voluntary agreement between regions and municipalities in 
1998, to introduce a progressive ban of pesticide use in public areas, which should be 
implemented by 2006. Again, several towns played a proactive role to phase out pesticides 
in municipalities. For instance, Copenhagen, banning herbicide use on cemeteries in 
1993. Throughout the following decades, city governments asserted their powers to 
introduce pesticide restrictions or bans on the local levels – mainly justified based on a 
need to protect (drinking) water. The Danish administrative court eventually upheld that 
city governments hold these competences. Similar to development in other European 
countries, the initiatives by pioneering towns to ban pesticides in their municipalities were 
crucial stepping stones towards the adoption of national policies.

While pesticide use by public authorities was significantly reduced in the period between 
1995-2002, a full implementation of the 1998 agreement was never followed through. In 
2007 the voluntary agreement was updated, again asserting the objective to phase out 
pesticide use in public areas but without setting any legally binding deadlines. The use of 
pesticide is still permitted on giant hogweed if a plan is in place for phasing out the use of 
pesticides. By 2013, the application of pesticides in public areas was reduced by more than 
90% since 1995.

In February, a government agreement was pushed introducing their pesticide strategy 
for 2022-2026. This strategy sets the goal to achieve a record low load of pesticides. 
The aim is to use as few pesticides as possible and to ensure that the pesticides that are 
used should be the least harmful. Concretely, further measures should be put in place to 
protect groundwater. The strategy covers all users of pesticides, including farmers, golf 
courses, public authorities and private gardeners, as well as consumers, food companies 
and retailers of pesticides. The agreement includes stated intentions to strengthen and 
substantiate pesticide use restriction to protect groundwater, which would also affect 
pesticide application in public areas..

Reporting and Implementation 

Already from 2010 onwards, Danish cities are required to report their pesticide use to 
the Ministry for the Environment every three years. However, statistics are only publicly 
available with large delays and without sufficient detail that would allow us to understand 
and better counteract the pesticide use. By 2016, no significant further reduction in the 
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Table 4.

Summary  Danimarka      

Areas covered:  All public areas

Ministry responsible: Ministry of Environment

Financial support to towns: No

Technical support to towns: Yes, provided by public authorities

Cooperation with NGOs and Cooperation with scientist concerning 
other actors involved:  alternative methods

Communication campaign organized:     Only on local levels, no widespread national
 campaign 

Reporting of pesticide use:  Yes, statistics of pesticide use are recorded 
 and published

Monitoring or control mechanism:   Yes, and agreement to strengthen these 
 mechanisms 

Derogations:   Yes

use of pesticides by municipalities was achieved, compared to the 1995 baseline achieved 
in 2013 (still indicated at 91%). It was criticized that the reported data of stagnating, or in 
certain cases increasing, pesticide use data was not sufficiently problematized by public 
authorities, and thus municipalities are not held accountable to implement the pesticide 
reduction policies. Moreover, collaboration with scientists and municipalities were 
considered too narrowly shaped by a focus on data collection, rather than successfully 
ending the use of synthetic pesticides and spreading the use of alternative methods. 

The new pesticide strategy emphasizes the need to enter negotiations, collaborations and 
an encouragement to share best practices with and between municipalities. Further the 
agreement sets out to improve the control mechanisms, including a 40% increase in the 
funds for the control of the actual use of pesticides. 
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u France

In 2014, France was the first EU Member State to introduce a general framework gradually 
implementing a ban on all public authorities to use pesticides - effectively on public 
areas - and for non-professional users. From January 2017, the state, local authorities and 
public bodies could no longer use pesticides for the maintenance of public spaces, forests, 
roadsides, walkways accessible or open to the public. Derogations exist for cemeteries 
and sports grounds, and for ‘emergency cases’ to control pests. Since 2019, pesticide 
use is further prohibited for non-professional users in private gardens. From July 2022, 
the pesticide ban on public authorities will also be extended to places of living and other 
private areas where the public has access, including parks, leisure areas, cemeteries and 
sport fields. However, the ban has been postponed until January 2025 for some playing 
fields, lawn tennis courts, racecourses and golf courses. After this date, the use of synthetic 
pesticides will still be possible for the uses listed by the Ministries of Sport and the 
Environment for which no alternative technical solution makes it possible to obtain the 
quality required for official competitions.

One of the main drivers behind this law was Senator Joel Labbe, giving rise to calling the 
pesticide regulation the “Labbé Law”. A strong push of support and awareness raising was 
also organized by NGOs. For example, by developing an interactive map showing which 

Pushing for a European Regulation: 
Inspired by the “Labbé law”

While the SUD failed to have swift, 
widespread effects to reduce or phase out 
pesticide use in public areas in the EU, the 
French legislation, the so-called “Labbé law”, 
became a focal point pushing for European 
regulation. 

In 2017, the French Senate proceeded to 
vote for a European resolution to promote 
the Labbé law in the EU. Two European 
Parliament reports embraced this European 
resolution, one report on the implementation 
of the SUD (2017/2284 (INI)) and one report 
on the Union’s authorization procedure for 

pesticides (2018/2153(INI). Both call for 
a ban of pesticide use in public areas and 
private areas frequented by the general 
public and/or vulnerable groups. In 2019, 
several MEPs and mayors gathered for an 
event in the European Parliament organized 
by PAN Europe to present the Labbé law, 
which took the shape of a joint declaration. 
These developments show that there is large 
support at the EU level, as well from the local 
initiatives to phase out pesticides in public 
areas.  However, at the EU level, no further 
provisions in this regard were adopted so far.  
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towns were already going pesticide-free before the ban, showcasing that pesticide free 
town management was possible.  A number of filmmakers also mobilized and educated 
citizens, for example with the documentaries ‘Nous Enfant Nous Accuseront’ or ‘Zero Phyto 
100% bio’.
 
A group of French Mayors, the ‘Collectif des maires anti-pesticides', has further taken 
action to ban pesticides and glyphosate on their territory completely. So far, however, 
administrative courts have contested these municipal by-laws, arguing that pesticide use 
does not fall within the responsibility of local administration but is the competency of the 
agricultural ministry. The battle is still ongoing, as mayors counteract building on their 
competence to deal with pesticide waste.
 
A continued struggle for buffer zones to protect residents

Since 2016, a circular from the French Directorate General for Food had recommended a 
minimum distance for spraying pesticides near residential areas (5 meters for cereals and 
vegetables, 20 meters for viticulture and 50 meters for arboriculture). However, in 2017 a 
decree significantly reduced these safety distances without serious scientific justification. 
Following legal action by a group of NGOs, including Générations Futures, in 2019, the 
administrative court partly rejected the decree on the grounds that it ensured insufficient 
protection of both water resources and residents. The government then revised the law, 
only updating it slightly. The French NGO group again appealed the decision, asking for the 
abolishment of the law due to lack of efficiency, and won. 

NGOs, including Générations Futures, further created a petition for French citizens to 
extend buffer zones. The petition ‘Nous Voulons des Coquelicots’ (‘We want Poppies’), 
advocates for 100- or 150-meter buffer zones (i.e. applicable to fields close to residential 
areas where farmers would be prohibited to spray pesticides). More than a million French 
citizens have signed the petition. 

The campaign demands are:

• Immediately adopting truly protective buffer zones, on the basis of scientific
 recommendations, and guaranteeing better information for local residents in
 proximity to pesticide application areas;
• Immediate suspension of the current consultation that the Ministry of Agriculture has
 launched to reduce buffer zone distances. 
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Efforts taken to implement the pesticide ban in public areas 

The Ministry of Environment was involved in the developments of communication material 
and guiding documents for towns to accompany the phase out of pesticide use (Guidance 
document “Le guide des solutions”). Public authorities, such as the French agency for 
biodiversity have cooperated with a number of actors, including the natural science 
museums to promote implementation and awareness raising of the pesticide ban in town 
management. The official involvement or funding to NGOs did play a minor role in the 
French approach (e.g. in comparison to the Belgian approach). Of course, NGOs, such 
as Générations Futures nevertheless campaigned on their own initiative. For example, 
they prepared a guide for local activists, explaining how to mobilize local politicians to 
implement a phase out of pesticides. NGOs have also criticized that the ban of pesticide 
on towns and municipalities was introduced with insufficient support through a national 
campaign to accompany towns in the transition, for example with an impactful national 
communication campaign to engage citizens and to ensure technical information and 
training.

Table 5.

Summary  France      

Areas covered:  Public green spaces, forests and roadsides,
 most sport fields, camping and other publicly
 accessible private areas, private gardens,
 cemeteries (fully from 2025)

Ministry responsible: Ministry of Environment

Financial support to towns: Not direct, indirect via the water agency 

Technical support to towns: Yes

Cooperation with NGOs and other actors:  No, but cooperation with several actors to 
 develop information material

Communication campaign organized:    Yes, but rather limited 

Reporting of pesticide use: No

  Violation of the Labbe Law criminal offence
Monitoring or control mechanism: and may be punishable by 6 months
 imprisonment and a fine of €150,000.

Derogations:  Some derogations allowed 
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u Germany

Relevant policies concerning pesticide use in public areas 

The German Plan Protection law distinguishes between ‘areas intended for the general 
public’ and ‘open land’ i.e., paved or unpaved areas that are not used for agriculture, 
horticulture or forestry. The latter ‘open land’ areas include railway embankments, field 
paths, roads and roadside greens, airport greens and similar areas. In these ‘open land 
areas’ pesticide use is generally prohibited, both for public as well as private actors. 

However, derogations can be requested. Agencies of the Bundesländer (regional agencies) 
are responsible for authorizing exemptions. They can be requested where ‘the purpose 
of the pesticide use is considered urgent, a resolution cannot be achieved with any other 
means, and it would not conflict with overriding public interests, such as public health, 
or ecosystem damages.’ While significant documentation must be provided, NGOs have 
criticized that too many derogations are granted, more like a rule than true exceptional 
practices. There is no centralized reporting system or publication of the date of the number 
and/or kind of these derogations. 

Different rules apply to ‘areas intended for the general public’, which encompasses 
parks, playgrounds, sports fields or cemeteries. In these areas the use of pesticide is 
only restricted, generally to ‘low-risk’ pesticides according to EU classification. Moreover, 
additional permits for pesticide use in these areas can be requested. The list of permitted 
pesticides amounts to more than one thousand products. 

The German pesticide regulation was further amended last year with the purpose to 
protect bees and other insects. The new regulation further limits the use of pesticides in 
nature protected areas and close to water bodies, installing 5 to 10-meter buffer strips. 
Additionally, the use of glyphosate becomes subject to further limitations, in efforts to 
prepare for a glyphosate phase-out by 2023. The use of glyphosate in private gardens, 
public green areas and other public areas, such as playgrounds, becomes prohibited. 
 
Voluntary initiatives to implement pesticide-free towns 
 
In light of the absence of legal provisions to ban pesticides from towns or publicly 
accessible areas, pioneering towns are taking part in the voluntary joint initiative 
‘Pestizidfreie Kommune’ (‘pesticide free municipality’) organized by the ministry of the 
environment and BUND since 2015. These municipalities and large cities politically decide 
to promote the reduction or banning of pesticides use within their decision-making 
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framework.  The towns that join this network adopt policies to ban the use of pesticides, 
- or at least the use of glyphosate – on their public green areas in town. A map indicating 
pesticide free towns or towns with partial pesticide bans in Germany can be found online. 

Under this joint program, cities and towns are supported, for example through yearly 
organized conferences, sharing information materials and guidance documents on 
managing various green areas pesticide-free.

Table 6.

Summary   Germany      

Areas covered:  Voluntary Initiatives by some town: Green 
 areas in municipalities; either banned pesticide
 use, or only the use of glyphosate

Ministry responsible: Ministry of Environment

Financial support to towns: No

Technical support to towns: Yes, conferences and support for 
 implementation available

Funding/Cooperation with NGOs and Yesother actors involved:  

Communication campaign organized:   Communication material is available, 
 but limited campaigning

Reporting of pesticide use: No

Monitoring or control mechanism:  No legal provisions apply  

Derogations:  No legal provisions apply  
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u Italy

National action to ban pesticide-use in public areas lacking Italy. A number of Italian 
Mayors, however, decided to transition their towns to become pesticide-free. These 
initiatives were immediately contested by the farmers' and the industry’s trade union 
representatives. So far, the Administrative Court of Rome has confirmed the local 
laws prohibiting pesticides confirming that the regulation of pesticide use falls under 
competence of local administration. In practice, these bans have been converted into non-
spray areas of 50 meters distance to residential areas.

These initiatives by Italian Mayors were one of the main drivers for PAN Europe to establish 
the pesticide-free-towns-campaign, including the set-up of a “pesticide-free” pledge that 
towns could sign to join in the movement and networks of committed towns to phase out 
pesticide use in their municipalities. Around 50 Italian Mayors signed up to this pledge.

On the national level, in 2016, the Ministry of Health banned the use of glyphosate in 
areas frequented by the public and vulnerable groups. This glyphosate-ban includes parks, 
gardens, sports fields and recreational areas, courtyards and green areas within school 
complexes, children’s play areas and areas adjacent to health facilities, and in pre-harvest 
for the sole purpose of optimizing the harvest or threshing. 
However, a larger pesticide reduction policy especially concerning public areas is still 
lacking. At the same time, concerns for high levels of pesticide exposure are rampant.

Table 7.

Summary  Italy       

Areas covered:  Only voluntary initiatives by some town, 
 degrees of pesticide restrictions vary 

Ministry responsible: Not national action taken to support them

Financial support to towns: No

Technical support to towns: Not facilitated public authorities 

Cooperation with NGOs and other Only on local levelsactors involved: 

Communication campaign organized:    Only on local levels 

Reporting of pesticide use: No

Monitoring or control mechanism:  No legal provisions apply

Derogations:  No legal provisions apply
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u Luxembourg

Already in March 2010, a national campaign "Sans pesticide" / "Ohne Pestizide" was 
launched as a joint initiative by a number of prominent actors working in the field 
of environmental protection, including, among others, the Ministry of Sustainable 
Development, the Administration of water management, various nature parks, NGOs and 
the City of Luxembourg. The campaign aimed to inform both municipalities and the general 
public about the harmful effects of pesticides on nature and human health and to promote 
reliable alternative solutions that could be used on public and private land in urban areas. It 
aimed to change citizen’s mentalities by questioning conceptions of cleanliness and ideas of 
beauty in public parks and other urban green areas. The campaign encouraged citizens to 
allow room for biodiversity in their gardens and the wider environment.

The campaign had the following objectives:

• Inform about the risks and problems of pesticide use by households and the public
 in the management of public land
• Initiate discussions on conceptions of cleanliness and beauty for public greens spaces
• To increase the acceptance of more biodiversity in urban areas
• Present and promote alternative measures to pesticides

Table 8.

Summary    Lüksemburg      

Areas covered:  Public roads, areas open to the public or
 assigned to public service.

Ministry responsible: Ministry of Environment

Financial support to towns: Not directly

Technical support to towns: Yes

Cooperation with NGOs and other Yesactors involved:  

Communication campaign organized:    Good communication campaign organized in 
 cooperation with important public and civil
 society actors

Reporting of pesticide use: 

Monitoring or control mechanism:  No

Derogations:  No derogations allowed
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• Promote alternatives to pesticides to reduce the pressure on municipalities from
 citizens demanding a "cleaner" city
• To give advice on pesticide-free maintenance to municipalities and to enable their
 implementation

In 2014, in the framework of implementing the SUD, Luxembourg decided to ban 
the use of pesticides in public spaces from January 2016. This includes public roads 
as well as places open to the public or assigned for management by public service. 
However, the law explicitly states that public areas used by the public administration for 
agricultural and horticultural production, research and education, are not covered by 
the ban.
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“Brushing was the first alternative technique on hard surfaces in the 1970s and 1980s, 
followed by flaming. The first hot water weed control machine was introduced in the 
Netherlands in the municipality of Heemstede in 1999.” (Kristoffersen et al., 2008)

This research shows clearly that the debate about alternatives to pesticides is not at 
all new, and we already had the technical knowledge about alternatives 40 years ago.

Despite these pioneering Dutch towns, a ban of pesticides in certain public areas took 
another 40 years to take shape. In 2017, an amendment to the “Plant Protection Products 
and Biocides Decree” came into effect, prohibiting pesticide use on paved surfaces, such 
as sidewalks and streets, and for landscaping to public authorities. Pesticides were also 
gradually eliminated on golf courses, restricted use is still allowed on track and sports 
fields, but derogations should be phased out soon.

Crucially, these pesticide bans were preceded by decades of discussions and covenant 
(later “green deal”) agreements with communities to work towards the phase out of 
pesticides. The ministry of the Environment was a key player in these lengthy processes, 
consulting with municipalities, promoting alternative methods, funding field tests, and 
training operators. These developments then open the doors to introduce the legal bans. 
Derogations are still possible in certain cases, for example, to control invasive and exotic 
pests. 

Pesticide industry tries to block efficient regulation

The pesticide ban on government agencies was recently legally challenged by the Dutch 
crop protection association (Nefyto). The lower court upheld the ban, but the appeal court 

u Netherlands

Long-term preparations for a legal ban on pesticide use in public areas 

Already since the 1970s, several large municipalities in urban areas of the Netherlands 
have voluntarily reduced or banned the use of pesticides in amenity areas concerned about 
the negative side effects of pesticides. Following occurring problems with drinking water 
production in the 90s, several municipalities reduced the use of pesticides, stimulated by a 
national voluntary agreement (covenant) between governmental bodies in 1997. 
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concluded that the ban should be based upon a specific new regulation. The verdict did 
not change much in the field and the government assured that they would soon re-install 
the ban by adjusting the regulation. Public agencies already firmly adopted the use of 
alternative maintenance methods. However, it shows the active resistance by pesticide 
producers to block effective regulation.
 
Well recorded pesticide use data from government agencies 

The pesticide use data from Dutch government services - municipalities, ProRail, water 
authorities, provinces, and the Department of Public Works – are reported and made 
publicly available. These numbers indicate that the bans did have significant effects. 
In 2018, these government agencies had used about 82% less pesticides than in 
2013. Glyphosate use by government services decreased by 90% in the same period, 
nevertheless, 307 kilograms of glyphosate were still used in 2018, mainly to fight exotics 
such as American bird cherry and knotweed. Railway tracks are generally the main locations 
where pesticides are still applied (see graphic below).

Graph 1: Pesticide Use by Public Agencies

Source: Central Burau for Statistics (available here)

Data is also available about the alternative methods used by the government agencies. The 
graphic below illustrates the rise in the use of alternative weed management methods: 
brushing, using hot water or aid have significantly increased. Additionally, these methods 
are becoming more precise with sensor control.

http://here
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Graph 2: Use of Alternative Weeding Methods by Public Agencies

Table 9.

Summary    Netherlands      

Areas covered:  Paved surfaces, parks and other green areas,
 sports fields, golf courses 

Ministry responsible: Ministry of Environment

Financial support to towns: Yes, for testing alternative methods 

Technical support to towns: Yes, guidance on alternatives and training of 
 preceded the ban 

Cooperation with NGOs and other Less, rather focused on communities and 
actors involved: companies 

Communication campaign organized:    Coordinated by the communicates 

Reporting of pesticide use: Yes

Monitoring or control mechanism:  No

Derogations:  Only few are allowed 

Source: Central Burau for Statistics (available here)

http://here
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u Sweden

Sweden was a forerunner to regulate and ban harmful pesticides from public amenity 
areas. The first Swedish initiatives to ban herbicides in public areas dates back to the 1970s 
and 80s. Until the end of the 1980s, the use of long-acting soil herbicides was common on 
hard surfaces. However, increased water quality controls, and the resultant detection of 
chemical residues mobilized initiatives to restrict the use of herbicides on hard surfaces. 
From 1984 onwards, city councils were granted the competencies to regulate the use of 
pesticides in public areas frequented by children. Within only a few years, 70% of municipal 
councils had banned or significantly restricted the use of herbicides in those areas. In 1987, 
the federal government imposed higher taxes on pesticide products, successfully achieving 
the objective to halve the use of herbicides by 1990. 

In 1997, Sweden’s pesticide policies underwent significant reforms, as the environmental 
authority received more competencies. Municipalities were required to obtain a permit 
from the environmental authority at the municipal council to apply pesticides on the 
grounds of residential buildings, playgrounds, in water catchment protection areas and on 
construction sites. Municipal officials had to further inform the environmental authorities 
about any use of pesticides on railway embankments, sports grounds and areas larger than 
1000 square meters, to which the public has access (non-agricultural land). 

In the following decades, the usage of synthetic pesticides in public areas by public bodies 
continued to decrease and the use of alternative methods became more widespread. 
Private professional pesticide users are also required to attain a permit from municipalities 
to apply pesticides in certain areas, such as roads and railway embankments, on gravel and 
permeable surfaces. 

In 2021, in the framework of implementing the EU Directive on Sustainable Use of 
Pesticides, the Swedish government decided to introduce a total ban on pesticide use in 
various public areas: 
 

• in schoolyards, courtyards of preschools or in playgrounds to which the public has access 
• in recreational areas, primarily intended for recreation, such as parks and gardens 
• in allotment garden areas or in greenhouses used for non-professional purposes 
• on land for residential buildings and in private gardens 
• on plants indoors, except in production premises, warehouses and similar places.

The ban applies to both professional and private users, regardless of the authorization 
class of the pesticide product. However, the Swedish Chemicals Agency can allow 
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general derogations from the ban for certain active substances, where the agency 
deems that these substances pose only limited risks to human health and the 
environment. Additionally, exceptions can be granted by various authorities to where 
they deem it necessary to control invasive species.

 
Efforts to support the implementation of the pesticide ban in public areas 
 
Like Denmark, Germany and the Netherlands, Sweden has a long tradition of moving 
towards pesticide-free public areas. Nevertheless, it equally took a very long time to 
introduce a national legal ban – and this ban still leaves room for many exemptions. Little 
information was available concerning the support and guidance provided to municipal 
maintenance services to end pesticide use and employ alternative techniques. The 
Swedish Chemicals Agency provides information on pesticide use. Municipalities’ websites 
provide further information on pesticide regulations. The Swedish ‘National Action Plan 
for sustainable use of plant protection products for the period 2019-2022’ foresees that 
further efforts need to be undertaken and supervisory guidance should be provided for 
municipalities to ‘reduce the impacts of the use of pesticides’. To our knowledge, no 
national program or communication campaigns exist to encourage municipalities to adopt 
and implement zero-pesticide policies.

Table 10.

Summary    Sweden     

Areas covered:  Schoolyards and playgrounds; recreational
 parks and gardens, allotment garden areas and 
 used for non-professional purposes, home
 gardens, warehouses and similar places.

Ministry responsible: Ministry of Environment

Financial support to towns: No

Technical support to towns: Yes, but limited

Cooperation with NGOs and other N/A actors involved: 

Communication campaign organized:    N/A 

Reporting of pesticide use: No

Monitoring or control mechanism:  Yes, an authorization and a regulatory control
 system concerning pesticide use.

Derogations:  Yes
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Legal Regulations Concerning Biocidal 
Products and Pesticides Used in Public 
Health Sector in Turkey
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The foundation of biocidal product use regulations in the public health sector 
is based on the Ministry notice written under the scope of ‘By-Law Listing the 
Public Properties of Food Products, Supplies and Materials Associated with 
Public Health’ published in 1930, in relation to Public Health Law No. 1593.

‘Regulation Concerning Methods and Principles for Pest Control Applications 
in Public Health Sector’ published on 27 January 2005 in the Official Gazette 
was prepared in order to protect public health by establishing methods and 
principles for real and legal entities, as well as government offices and agencies 
who want to use insecticides, rodenticides, molluscicides and similar substances 
against pests disturbing public health and peace. This regulation is based on 
Article 43 of Law No. 181, the Executive Decree Concerning the Ministry of 
Health Organization and Duties. This regulation covers standards for businesses 
selling products used in the public health sector as well as opening and 
operational conditions of these businesses. (Tarakçı & Türel, 2009)

Regulation Concerning Environmental Health Supervision and Supervisors was 
adopted based on; Article 2 of Public Health Law and other articles related to 
environmental health; Article 3 and international sub-paragraph of Article 9 of 
Health Services Constitutive Law No. 3359; and Article 43 of Law No. 181, the 
Executive Decree Concerning the Ministry of Health Organization and Duties. 
The purpose of this regulation is; to protect environmental and public health, 
to establish plans, programs and policies to create operational and supervisory 
principles which will be carried out by the Ministry and local organizations in 
order to eliminate or minimize factors threatening public health; to establish 
supervisory standardization; to train, establish and assess duties, authorities and 
responsibilities of the supervisor. (Tarakçı & Türel, 2009)

The Municipalities’ responsibilities and duties concerning the environment and 
environmental health is established in Article 14 of the Municipal Law No. 5393, 
adopted in July 2005. 

Currently, pesticide use and biocidal product registration for ‘non-agricultural 
areas’ described as ‘public health areas’ are regulated under ‘Methods and 
Principles for Biocidal Product Use Directive’ No.30821 (4 July 2019) and 
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‘Biocidal Products Regulation’ fourth repeating No. 27449 (31 December 2009). According 
to the regulation, public health areas are described as ‘‘houses, hotels, hospitals, 
businesses, production facilities such as workshops and factories; physical spaces and 
environments for residences, working spaces and daily human activities such as dining, 
drinking, recreation and sports.’’ The regulation requires authorization for biocidal product 
use in such places. (İlter, Çamur & Topbaş, 2018)

Biocidal products are still widely used in Turkey for pest management in public areas. The 
municipalities carry out this operation with their own personnel or contract it to companies 
holding a ‘Biocidal Product Application License’. 

It is critical that biocidal product applications are managed by experienced operators in 
order to ensure minimizing public health risks, since these are widely used in public spaces. 
(İlter, Çamur & Topbaş, 2018)

Biocidal products are classified under four main categories; (1) Disinfectants and 
General Purpose Biocidal Products; (2) Protective Products; (3) Biocidal Products for Pest 
Management; and (4) Other Products. According to provisions of EU harmonized ‘Methods 
and Principles for Biocidal Product Use Directive’ and the Biocidal Products Regulation, 
operations and procedures associated with biocidal products and their market supervision 
are carried out by the Public Health Department under the Ministry of Health General 
Directorate of Public Health. According to Article 49 (Supervision) and the following articles 
of the Biocidal Products Regulation, market supervision of biocidal products is carried out 
by the Ministry of Health or provincial directorates of health, upon complaint or on their 
own motion, and necessary action is taken through Article 57 of the regulation according to 
provisions of Law No. 4703. 

Auditors primarily inspect sensory properties* and conformity of the products. If the 
products conform to the regulations, they are licensed for market. If there are suspicions 
regarding their safety, samples are taken and sent for analysis, temporarily suspending 
its market supply. If analysis reports are good, their market supply is approved. If analysis 
reports show objections, license is suspended and the products are called back from the 
market either by the manufacturing company or by the Ministry or provincial directorates 
of health. 

*Sensory analysis is a scientific discipline used for sensing, measuring, analyzing and interpreting 
auditory, tactile, gustatory, olfactory and visual characteristics of a substance. 
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Disposal of inappropriate products is carried out by the manufacturing company in line 
with the Ministry of Environment and Urbanization’s regulations. All audits carried out 
by the Ministry of Health on the national level are recorded and monitored digitally on a 
software system. (TR General Directorate of Public Health, 2021)

According to Paragraph 10 of Article 10 of Biocidal Products Application Directive, ‘biocidal 
product types described under numbers 15, 17 (Different clause:RG-12/3/2020-31066) and 
20 in Appendix-V cannot be licensed or registered. However, derogations can be allowed 
if used for R&D purposes in line with Articles 31 and 32 or as per Article 15 (Different 
clause:RG-12/3/2020-31066).’

Avicides (products controlling avians by means other than attracting or repelling), piscicides 
(products controlling fish by means other than attracting or repelling) and biocidal products 
for controlling other vertebrates are not allowed under pest control products regulation. 

According to the list of biocidal products allowed by the Ministry of Health, as of 2019, 
1546 biocidal products are licensed in Turkey. A list of laboratories adequately equipped 
to analyze biocidal products owned by public agencies and institutions and real or private 
entities are regularly updated and published. Biocidal Product Analysis and Licensed 
Laboratories Directive establishes relevant setup and working conditions for these facilities. 
(TR General Directorate of Public Health, 2021)

Global pesticide use is over 3 million tons annually and the pesticide market constitutes 56 
million USD currently. According to 2018 data, the pesticide market in Turkey is around 2.5 
billion TL and annual average pesticide use is around 59 thousand tons. The three biggest 
pesticide groups according to target organism classification are: insecticides, fungicides and 
herbicides. 

Globally, herbicides constitute 47% of all pesticides used. It is followed by insecticides (29%) 
and fungicides (19%). Other pesticide groups form 5%. 

Around 600 different pests are officially managed in Turkey, and 1.3 kg pesticides are used 
per hectare of land. This ratio is 15.3kg/ha in Colombia, 10.3 kg/ha in China, 8.8 kg/ha 
in the Netherlands, and 2.2 kg/ha in the USA. (Ayyıldız, Emekçi & Ferizli, 2018) (TMMOB, 
2022)

Turkey, with its 160 billion TL worth annual agricultural gross national products and its 
18.7 billion USD exports, is Europe’s biggest and the world’s seventh biggest agricultural 
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economy. There are 24 million hectares of arable land, 30 different agro-ecological basins 
and 165 commercial agricultural plants growing in our country. The cost of agricultural 
pest management is 3-6 billion Turkish Liras. Economical gain through pest management is 
10-20 billion, while economical loss if no pest management is done, is thought to be 25-35 
billion TL. (Ayyıldız, Emekçi & Ferizli, 2018)

In order for plant protection products to be licensed for use, they have to meet certain 
criteria. Plant protection product authorization is done by the Department of Plant 
Protection Products working under the Food and Control Directorate General of the 
Ministry of Agriculture and Forestry. Application dossiers submitted for registration are 
assessed by ‘Plant Protection Products Registration Commission’ formed by leading experts. 
The assessment process includes physical, chemical and biological efficacy properties as 
well as residues, persistence, side effects, toxicological and eco-toxicological properties.  
(Ayyıldız, Emekçi & Ferizli, 2018)

Registration of plant protection products began in 1957 by the provisions of ‘Agricultural 
Pest Management and Quarantine Law’ No. 6968. Prior to this Law, there had been no 
registrations because registration procedures did not exist. When historical evolution of the 
regulations is reviewed, it is possible to see that; registration criteria are regularly amended 
to meet new conditions and requirements; criteria are accordingly improved and upgraded 
according to European Union and other developed countries’ best practices, with some 
recent EU harmonization efforts. (Ayyıldız, Emekçi & Ferizli, 2018)

In ‘Licensing Methods and Principles of Pesticides and Similar Substances Used in 
Agricultural Pest Management Directive’ No. 22398 (September 1995), these products were 
grouped as bio-preparations, insect and plant growth regulators, pheromones and other 
attractants, feeding inhibitors, repellants, traps, preparations used for treating physiological 
diseases and similar substances and authorization, and that authorization would take place 
using two different methods; ‘by precedents’ and ‘by trial’. 
 
Licensing by trial: Authorization of a new product according to its active ingredient, 
formulation type, purpose and method of use. However, the procedure is different if the 
active ingredient is authorized in the EU and developed countries or not, and diverges from 
the description above. 

Licensing by precedents: Authorization of a product containing the same amount of the 
same active ingredient with the same formulation type as a pre-registered pesticide or 
similar product. (Ayyıldız, Emekçi & Ferizli, 2018)
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Some definitions took place in the legislation for the first time, such as ‘‘manufacturing 
location of imported plant protection products can be changed; plant protection products 
which will be licensed for the first time in Turkey will have to be already registered for use in 
European Union or G8 countries’’  in ‘Regulation of Plant Protection Products Licensing’ No. 
27347 adopted in September 2009.

The separate and comprehensive regulation for controlling the trials, ‘Plant Protection 
Product Trials Regulation’ No.30235 was updated in 2017 in order to adapt to recent 
changes. The most important update was that ‘domestic production of bio-preparations 
containing microorganisms and entomopathogenic nematodes, as well as plant activators, 
biological control agents, traps and pheromones, insect attractants, plant-based extracts 
and oils, under the condition that they are isolated from Turkish fauna, flora or microflora, 
will be allowed for registration.’ (Ayyıldız, Emekçi & Ferizli, 2018)

Current legislation regarding pesticides, and plant protection products including pesticides can be 
reached via the following links:  

PLANT PROTECTION PRODUCTS CONTROL REGULATION
• https://www.resmigazete.gov.tr eskiler/2011/05/20110520-2.htm

LICENSING AND MARKET SUPPLY OF PLANT PROTECTION PRODUCTS REGULATION 
• https://www.resmigazete.gov.tr/eskiler/2017/11/20171109-3.htm

CLASSIFICATION, PACKAGING AND LABELLING PLANT PROTECTION PLANTS DIRECTIVE
• https://www.resmigazete.gov.tr/eskiler/2010/03/20100323-2.htm

WHOLESALE, RETAIL AND HANDLING OF PLANT PROTECTION PRODUCTS REGULATION
• https://www.resmigazete.gov.tr/eskiler/2019/02/20190213-1.htm

METHODS AND PRINCIPLES FOR PLANT PROTECTION PRODUCTS MANUFACTURING FACILITIES 
REGULATION • https://www.mevzuat.gov.tr/Metin.Aspx?MevzuatKod=7.5.15093&MevzuatIliski=
0&sourceXmlSearch=Bitki%20Koruma

REGISTRATION AND MONITORING OF PLANT PROTECTION PRODUCTS USED IN AGRICULTURE 
REGULATION • https://www.resmigazete.gov.tr/eskiler/2011/11/20111125-3.htm

https://www.resmigazete.gov.tr eskiler/2011/05/20110520-2.htm
https://www.resmigazete.gov.tr/eskiler/2017/11/20171109-3.htm
https://www.resmigazete.gov.tr/eskiler/2010/03/20100323-2.htm
https://www.resmigazete.gov.tr/eskiler/2019/02/20190213-1.htm
https://www.mevzuat.gov.tr/Metin.Aspx?MevzuatKod=7.5.15093&MevzuatIliski= 0&sourceXmlSearch=Bitki%20
https://www.mevzuat.gov.tr/Metin.Aspx?MevzuatKod=7.5.15093&MevzuatIliski= 0&sourceXmlSearch=Bitki%20
https://www.resmigazete.gov.tr/eskiler/2011/11/20111125-3.htm
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Competence of technical requirements 
concerning supervision and record-keeping 
of using these chemical formulations, either 
imported or locally produced, used for 
agriculture or for public health concerns, is an 
ongoing debate. In the USA and EU countries, 
conditions of contract for the purchase of pest 
management products and services take notice 
of international authorities’ suggestions; regional 
pesticide-resistance studies and audits are 
regularly carried out by relevant and competent 
authorities; under the counter products are 
heavily sanctioned; alternative applications 
aiming to reduce pesticide use are commonly 
encouraged. 

There are many regulations concerning pesticides 
and biocidal products used in agriculture and 
public health sectors in Turkey. However, there 
are also gaps in execution and monitoring of 
these legal provisions, as noticed in Turkish 
Municipalities’ Current Situation in Pest 
Management Analysis Report and in field visits, 
carried out under the scope of Pesticide-Free 
Towns Project. 

As a conclusion:
• Raising awareness of citizens and operators,
• Increasing collaboration with non-
 governmental organizations, and ensuring
 participation,
• Accepting the importance of interdisciplinary
 collaboration, distributing responsibilities to
 public health experts, veterinarians,
 agricultural engineers, chemists,
 environmental engineers, food engineers
 and organizations, different ministries,
 public institutions, local authorities and
 non-governmental organizations when new
 regulations are prepared,

• Using existing monitoring mechanisms of
 relevant ministries more efficiently,
• Fixing flaws and setbacks in biocidal product
 use notifications and enforcing sanctions upon
 defective or inaccurate notifications,
• Updating the ministry’s stock monitoring
 system in line with its purposes, allowing for
 recording and monitoring usage data
 correctly and accordingly,
• Increasing audits and sharing audit reports
 with the public,
• Carrying out R&D studies on environment
 friendly alternatives and ecological techniques
 and methods, supporting organizations 
 out such studies, encouraging research on
 impacts of pesticides and biocidal products on
 the environment and public health,
• Resolving all conflicts of authority,
• and most importantly, developing necessary
 legal framework and regulations facilitating
 the phase out from pesticides, biocides and
 such chemical substances and using
 alternative methods on a national level.

Alternative management methods are 
increasingly being used in the United States and 
the European Union. Many local authorities 
are making decisions towards zero-pesticide 
management in the public health sector. Legal 
reflections and necessities borne by these 
developments will inevitably be seen in other 
countries soon. 

In the Turkish context, as Buğday Association 
for Supporting Ecological Living and as 
informed citizens, we want to see municipalities 
acting conscientiously to take new steps or 
hasten their actions towards being pesticide-
free, without waiting for legal responsibilities.

Deficiencies and Recommendations on Pesticide-Free Applications



58

Turkish Municipalities’ Current Situation
in Pest Management Situation
Analysis Report
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Within the scope of ‘Pesticide-Free Towns Turkey’ project, Buğday Association 
for Supporting Ecological Living has prepared a ‘Situation Analysis Survey’ 
containing 36 specific questions for Turkish municipalities, considering 
municipalities are the primary users of pesticides and biocidal products in 
urban public spaces, in order to identify and evaluate their existing methods, 
preparations and awareness.

The project is funded by European Union Civil Society Dialogue VI Program, in 
partnership with Pesticide Action Network Europe (PAN Europe), in consultation 
with Biocidal Occupational and Environmental Health Association (BİYOSİDER) 
and in collaboration with ‘‘No Pesticides on My Plate Platform’’ and results 
of the survey is summarized in ‘Turkish Municipalities’ Situation in Pest 
Management Analysis’ report, which aimed identifying common problems faced 
by municipalities in pest management, encourage best practices and shed light 
better management initiatives. 

Of 54 municipalities which participated in this study, 21 were metropolitan, 10 
were metropolitan sub-provincial, 8 were provincial and 15 were sub-provincial 
municipalities. 43 municipalities reported that they perform the applications 
themselves and 11 municipalities reported they perform it through contractors.  

According to the results of the questionnaire, the most common fly pests are 
houseflies, mosquitoes and sand flies; insect pests are ticks, fleas, lice, ants, 
cockroaches and moths; agricultural pests are aphids, red spider mites, mites 
in general, fruit flies and fungi. Areas where most biocidal products used – 
including areas with public access – are green areas, recreational-picnic areas, 
sewers, streets, waterways-ponds, dumping grounds, playgrounds, animal 
barns and manure houses, and schools. The most common application methods 
are spraying (41 municipalities), ULV (25 municipalities) and atomizer (21 
municipalities).

Participating municipalities state that the main considerations when choosing 
and buying pesticides and other biocidal products are; ‘‘approval by the Ministry 
of Health and the Ministry of Agriculture and Forestry, appropriateness for the 
target organisms and for the areas in question, and human health effects’’. 
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Only 27,8% (15) municipalities answered ‘‘yes’’ to the question ‘‘Do you have alternative 
methods or different pesticides for use in places where relatively vulnerable groups visit, 
such as playgrounds, sports fields, schools or hospitals?’’ In their detailed explanations 
they stated that they preferred mechanical control; biologically sourced larvicides, gel 
formulations, reduced application amounts and soft soap.

96,3% (52) municipalities stated that they are aware of a number of international studies 
regarding use of healthy and environment friendly methods and the necessity of reducing 
pesticides/biocidal products and converting to alternative techniques. Their primary 
concerns for the need to change are protecting public health (96,3%) and biodiversity 
(96,3%). These are followed by protecting water/natural resources (85,2%), personnel/
operator safety (74,1%), costs (38,9%), legal compliance (35,2%) and public pressure (9,3%). 

Less than half of the participating municipalities (46,3%) stated that they conduct 
communication and educational activities regarding their pest control operations aimed at 
the general public. Their informative and educational activities include preparing brochures 
and posters, on the spot briefings given by relevant personnel, social media posts, putting 
up signs and verbal communication meetings. While 63% reported receiving requests from 
the citizens regarding pest control, only 3,7% received complaints or suggestions from the 
local residents during the last year. 

Municipalities remark that ULV (chemical spraying) applications are not effective at 
controlling mosquitoes, and efforts should be directed to reducing breeding grounds and 
focused on larval stage, but since the general public lack awareness on chemical products, 
they demand constant ULV applications and municipalities have to answer to this demand. 

The participants suggested in the questionnaire that activities such as informing the citizens 
and using public service ads would help the municipalities improve and facilitate their pest 
control activities. Municipal efforts have good intentions and are mostly local but a lack of 
nationwide and systematical approach incorporating public participation is evident. 

The research finds out that municipalities are aware of many non-chemical alternatives, but 
do not actually apply these alternatives widely. Some of them recently asked for support 
from universities and provincial health administrations in order to reduce their pesticide 
use. However, the number of municipalities demonstrating a strong will against chemicals 
are very low. The research points out municipalities’ need for more encouragement for 
shifting towards environment friendly pest control methods and projects that will increase 
the number of such techniques. 
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Although it is very important to standardize pesticide applications and carry out large scale 
monitoring to ensure safety of the public and the environment, the fact that only half of 
the municipalities reported audit visits from Provincial Health Administration demonstrate 
clearly a need for better record keeping concerning pesticide applications and audits, and 
for audits themselves, even though these are mandatory by legislation. Also, most of the 
municipalities interviewed for this report state that they do not use the Biocides Module 
of the Environmental Health Information System designed by the Ministry of Health 
effectively, and in some cases, at all. Another problem that surfaces is the fact that pest 
control is performed by more than one department in the municipality, and sometimes, 
even though prohibited by the existing legislation for metropolitan municipalities, 
performed by multiple sub-provincial municipalities and with different approaches. 

In recent years, climate change, destruction of natural ecosystems, and an increase in 
international trade activities and travel have been causing more and more encounters 
with pests that are not characteristic to local conditions. High tech tools important for pest 
management, such as risk mapping are still not common. Only a quarter of participating 
municipalities state that they carry out such work. So, developing and utilizing the latest 
technology and software in pest management and making these tools more accessible to 
municipalities is also critical. 

To conclude, the research shows that municipalities are clearly aware of the need and 
willing to use environment friendly, alternative pest management approaches to protect 
biodiversity, public health and to ensure occupational safety. However, in order to develop 
a strong approach in environment friendly pest management, it is critical to establish 
inter-organizational cooperation, specialist consultations and a centralized guide with 
supervising authority, harmonize existing legislation with European Union applications, 
ensure compliance to legal obligations, and utilize technological tools such as centralized 
risk mapping and early warning systems.  
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Towards Pesticide-Free Towns
Steps for Reducing Chemical Use in
Municipalities
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Many towns and cities in Europe and in the World are taking actions to 
eliminate pesticide and biocidal product use. The main trigger behind this 
movement is the concern associated with possible health problems linked 
to pesticide exposure (insecticides, herbicides and fungicides included), 
especially of children. Their impacts on wildlife are of equal importance; a 
serious decline in populations of bees, pollinators, bird species and mammals 
such as hedgehogs living in human environments are linked to pesticide use. 
Contamination of water sources where we supply our drinking water is another 
matter of concern. 

Reasons behind these problems are not only limited to agricultural pesticide 
use; hundreds of tons of pesticides used in cities every year are impacting urban 
biodiversity as well as posing an unacceptable risk for human health. 

Stopping pesticide use may be an intimidating endeavor for many local 
authorities because of a false notion that alternatives are inadequate. However, 
adopting different methods incorporating non-chemical alternatives does not 
have to be difficult or expensive. There are many towns in various parts of the 
world where non-chemical approaches have been used for the past 30 years. 
There is a wide range of experiences that managers and operators can benefit 
from; there is no need to start from scratch. 

Urban pesticide use in France is getting lower each year. Paris has succeeded 
in becoming pesticide-free for the past ten years.  Almost all non-agricultural 
pesticide use is banned with a nation-wide legal regulation which was adopted 
in January 2017. This means that all public areas in France are currently being 
managed pesticide-free. Pesticide use in Flanders and Wallonia regions of 
Belgium is completely eliminated. Ghent, with a population of more than a 
quarter million, has been pesticide-free for more than 20 years. Steps are 
taken to stop pesticide applications in parks and playgrounds in big European 
cities such as Barcelona and Hamburg, as well as many cities and towns in 
Canada and the USA. As non-chemical strategies are adopted and their success 
demonstrated, it is inevitable that the movement will spread. 
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If we really want to clean our towns from toxic chemicals, beyond just greenwashing, 
actors from all levels of the society including local authorities, sports clubs, residential and 
school managers, private sector and the citizens, need to make an effort. But success is only 
possible if politicians and decision makers lead the way. Because someone needs to pave 
the way for others to follow. 

A journey towards pesticide-free towns requires a well-planned approach in which 
pesticide use is methodically phased out. 

Municipalities need to have a strategy incorporating a clear roadmap, allowing for all actors 
(such as mindful citizens, local businesses and other land managers) to play their own 
parts. Understanding the benefits of pesticide-free methods not only by the ones actively 
involved, but also by the public, will facilitate the process. 

Geographical and environmental needs are different for every municipality. This is why 
weed and pest management strategies will be specific to local authorities. The entity 
responsible for management is another important factor; municipality personnel or a 
contractor, or even an inter-municipal cooperation is possible. In order to assess pesticide-
free management methods, you can prefer to continue working with the current contractor 
or meet other companies to learn more about how they work and discuss options. As an 
employer, the municipality has the power to set conditions of contract and it is only natural 
to demand non-chemical methods from a contractor company. 

If the number of municipalities demanding pesticide-free methods increase, the number of 
companies investing in technologies necessary to meet this demand will also increase. This 
way, non-chemical techniques will spread, becoming easier, cheaper and a standard, rather 
than an exception. 

Contractors can be involved in becoming pesticide-free as critical partners. For example, 
in Lewes District of East Sussex in England, the cost of a hot foam machine was shared 
between the municipality and the contractor company, thus was not reflected to taxpayers. 
The contractor company now owns a machine that is used only for 30 days of the year 
for the municipality. This means that they can hire out the machine to neighboring 
municipalities and customers, providing additional income. 

It is necessary for different departments in the municipality to cooperate, as well as with 
other municipalities and public institutions. According to the Metropolitan Municipality 
Law, it is critical especially for metropolitan municipalities but also for all provincial and 
sub-provincial municipalities to participate in a strategic action plan developed in line with 
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the pesticide policy, setting cooperation conditions by signing agreements, keeping regular 
communication and working together for the same goals. Under this strategy, conflicts 
of authority, if there are any, should be resolved and jurisdiction areas should be re-
defined for different departments in a municipality. Similarly, communication, notification, 
reporting and cooperating with public agencies when necessary, such as Ministry of Health 
Provincial Directorates, Ministry of Agriculture and Forestry Provincial Directorates, General 
Directorate of Highways, General Directorate of State Hydraulic Works is necessary in 
accordance with the relevant strategy. 

6 Steps to Take Towards a Pesticide-Free Town

Situation Analysis
 
The first step for developing a policy document guiding all actions towards becoming 
pesticide-free and the corresponding strategic action plan, is to discuss all the details of the 
situation and create a report. 

Data regarding the amounts, application methods, against which pests and why, where 
and units of specific areas, as well as costs and efficiency of used pesticides and biocidal 
products should be assessed. 

Ecological alternatives, techniques and applications, if there are any, should be included in 
the report. If possible, samples should be taken from water sources, from soils and plants 
in close proximity to agricultural areas, from grasses in parks and gardens where children 
frequently visit and from hair and blood of pest-control personnel to see contamination 
and residue levels resulting from pesticide use. 

Pre-assessment studies should include the efficiency/performance of pesticides that are 
used, pest resistance levels, natural predators and how they can be enhanced/increased, 
impacts of pesticides on natural predators, pollinators and other organisms, invasive 
species seen or expected to be seen resulting from changing climate conditions in the 
region, and data on breeding grounds/sources and population numbers of pests. 

Pesticide and biocidal products purchase processes, standards, and agreement conditions 
with the contractor company (if there is any) should be assessed too. A financial evaluation 
regarding the personnel, mandatory trainings, pesticide purchase, pesticide use and all 
other relevant costs should definitely be included in the report. Occupational safety, 
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working conditions, waste disposal and possible risk assessment should be taken into 
account.

Situation Analysis should include information about the division of labor in the 
municipality, potential cooperation conditions between other municipalities, public 
agencies and the private sector. Areas covered and not covered under municipal 
jurisdiction should be evaluated separately; pest management activities in residential 
compounds, schools, university campuses, sports clubs, private properties, forest areas, 
agricultural areas bordering residential areas and all other areas impacting the town, as 
well as problems and all joint work carried out in partnership by the relevant municipality 
personnel and other managers and agencies up to date, should be included in the analysis 
report. Foundation of a permanent solution lies in a participatory process involving all 
relevant actors. 

Municipalities should cooperate with other governmental institutions and municipalities, 
expert NGOs, universities, research institutes and scientists during the situation analysis 
and assessment process, organize meetings and resort to consultation services when 
necessary. Meanwhile, ecological and environment-friendly techniques and methods 
implemented in the world should be researched, local governments and companies 
applying alternative techniques abroad should be contacted and collaborations formed. 
In order to analyze public expectations, village headmen should be partnered and public 
surveys should be carried out. 
 
Developing a Pesticide Policy 
 
Pesticide use by public or private bodies in cities and towns is posing a threat to human 
and environmental health and is a source of concern for the citizens, but still, very few 
municipalities have a policy in this matter. 

It is important for each municipality to create a clear policy on pesticide use conditions, 
answering questions such as ‘Why, where, when and how pesticides are used?;  Which 
precaution measures are taken?; Which alternative techniques and methods are used 
under an Integrated Pest Management (IPM) framework, such as mechanical, biological, 
ecological, etc.?; Are there specific strategies for areas used frequently by vulnerable 
groups such as children, or vulnerable areas such as wetlands and schools? Answering 
these questions clearly will clarify the roadmap for municipality personnel as well as 
reassuring citizens that the municipality is taking the situation seriously. If pesticides are 
used, communicating where and when they are used to the citizens, thus advising them 
not to use the area during those times, should be an essential part of this policy. It is critical 
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especially for children, pregnant women, the elderly and the unwell to be able to access 
this information.

Municipalities should aim to develop and realize a clear and comprehensive pesticide 
policy, indicating where and when pesticides are used, including actions for reducing 
pesticide use. 

The policy that you will develop should provide a general roadmap showing how the 
municipality is planning to eliminate pesticide use. In this regard, the municipality should, 
but not limited to:
 

•  Carry out a Situation Analysis as defined above,
• Create a schedule and a map of current pesticide applications and define how it will
 be monitored,
• Justify pesticide elimination by defining a frame in which goals and benefits towards
 public health and the environment are explained,
• Investigate best practices of non-chemical/pesticide-free alternative methods and
 municipalities or unions already implementing these methods; carry out a market
 research,
• Identify details of successful pesticide reduction examples and which alternative
 methods are used,
• Designate plans for pesticide-free trials; including locations of trial areas, preferred
 alternative methods and trial durations, and indicators for assessing the success of
 the trials,
• Carry out a risk assessment defining potential impacts of eliminating pesticide use,
• Create an action plan draft concerning pesticide reduction,
• Create a communication plan for informing the public and other stakeholders,
 including collaboration possibilities,
• Suggest possibilities for increasing and enhancing training levels, programs and
 capacities of the personnel carrying out actual control work.

Geographical and environmental needs are different for every municipality. 
However, investigating best practices in Turkey and in the world; studying ecological, 
environment-friendly techniques and methods and including these in the action plan 
are critical in developing and realizing a successful policy in the long term. Collaborating 
with other municipalities, private sector, public agencies, universities, research 
institutes, scientists and NGOs, resorting to consultations and involving citizens in the 
process should be essential to the action plan to be implemented. 
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In order for any pesticide-free action plan to work, there are three critical elements;

•  Support from the public and the civil society
•  Support from the municipal council members
•  Long term vision and determination

Explaining to the residents what and why the municipality is doing, as well as ensuring 
a transparent process for everyone may be the most important step towards becoming 
a pesticide-free town. Increasing awareness of not only municipal council members and 
relevant department’s personnel, but also the general public, will increase local support for 
the action plan as well. This is why it is very important to prioritize public communication.  

Climate crisis and therefore, changing conditions; continuous invasive species, disease 
outbreaks, shrinking wetlands, biodiversity loss, potential disasters and correspondingly 
developed green policies in the world are inevitable pushing municipalities to a policy-
change in pest management, create long-term strategic action plans, using ecological 
and environment-friendly alternatives to protect public health and the environment, 
and become open for cooperation and participation through a transparent structural 
reorganization. 
 
Strategic Action Plan for Phase Out
 
The strategic plan describing a pesticide phase out process is a complementary element 
of the policy document developed by the municipality. Upon completion of the situation 
analysis, the municipality should organize joint meetings for all the potential stakeholders 
including mukhtars, citizens and the private sector, and prepare an action plan defining 
the phase out process by considering opinions and suggestions from all parties. This 
process can also be an opportunity to present the benefits and justification of becoming a 
pesticide-free town to all stakeholders, emphasizing its importance for public health and 
the environment. 

Geographical and environmental needs and conditions are different for every municipality. 
Therefore, weed and pest management approaches will be specific to your conditions. 
The first step should be to carry out comprehensive trials in order to ascertain the best 
methods for you, ensure public support and identify potential problems. 

Before starting the trials, a good design is important for specifying what is possible, 
measuring the performance of management methods, identifying the costs and presenting 
the indicators for the efficacy of the methods to the municipality council. Not to forget, 
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a poorly designed trial destined to fail will be a good tool for pesticide proponents. 
Therefore, it is critical to carry out the trials meticulously. 

Trials, or pilot projects, in the first phase, should be carried out in municipal jurisdiction 
areas, ensuring a participatory process involving all stakeholders in the town (residential 
compound managers, private sector, sports facilities, campuses, citizens, NGOs, etc.), 
organizing informative and educational activities for parties that cannot participate. In the 
second phase, successful trials should be extended to private areas. It will help to hold 
public activities in order to announce your success. Municipality should support other 
stakeholders’ ecological and environment-friendly initiatives applying alternatives. 

In order to protect water sources, a strategic plan that includes agricultural areas on the 
perimeter of the town should be developed. Establishing pesticide-free buffer zones around 
residential areas, schools and daycare facilities in agricultural regions should be a part 
of the phase out plan. Local governments should encourage agroecological methods or 
organic farms near the town and develop projects which prioritize biodiversity and water 
sources by creating these buffer zones. Supporting producers in direct marketing; creating 
or supporting community supported, ecological and fair agriculture models; cooperation 
with chambers of agriculture, non-governmental organizations, consumer cooperatives, 
food networks, producers’ cooperatives and unions will help projects succeed. 

Trials or pilot projects should prioritize sensitive areas such as wetlands, areas with 
endemic species, children’s playgrounds, schools and other areas close to agricultural 
fields, and carefully pay attention to vulnerable groups such as children, the elderly and 
people who need medical care. 

Experiences of municipalities which managed to become pesticide-free show that using 
a progressive approach when creating pesticide-free zones increases the rate of success. 
For example, starting with certain areas such as parks. These pesticide-free ‘pilot’ areas 
create an opportunity for municipality personnel to learn the new system and can also be 
used to introduce it to the public before going full scale. Focusing on areas where more 
vulnerable groups such as children and the elderly regularly visit, or prioritizing areas that 
can provide a healthy habitat for bees, pollinators and other urban wildlife can be a good 
first step. There are excellent examples of this progressive phase out approach in the USA. 
These examples demonstrate the possibility of ending pesticide use completely in all parks, 
by starting the pilot project in a specific section of a park first, and then expanding the new 
approach gradually. 

For the most efficient and successful results, the progressive transition which will stop 
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pesticide use (or significantly reduce it) should be managed in a clear, transparent and 
determined way. The public should be informed about this transition and the impacts 
of this transition from the beginning. Without proper communication efforts, local 
governments can face a negative reaction by the public, which can in turn interrupt or 
impede the plans for ending pesticide use in public areas. 

The first step is to assess clearly which types of pesticides are used, in what amounts 
and why. Many of the reasons you will find to be pointless. For example, just a change 
in planting approach by using more groundcover plants or using plant species that repel 
insects or prevent them from breeding, as well as creating ‘wildlife zones’ in order to 
sustain a natural balance where predatory species can thrive, may eliminate the need for 
applying pesticides. Also, some municipalities are accustomed to using pesticides as a 
precaution without even noticing a problem first or just apply pesticides regularly. These 
practices can be abandoned right away. 

Pesticides should be used as little as possible and only in a targeted way when there is a 
serious problem.

In order to ensure public health and the environment, highest standards should be 
demanded when purchase/tender procedures for pesticides and biocidal products are 
taking place, and ecological/biological alternatives should be favored. At least, international 
standards should be followed and the least toxic chemicals should be preferred. These 
conditions may cause the number of companies bidding in a tender to decrease. 
Considering the alternatives are few, conditions of contract may look biased. However, if all 
the facts are shared with all the parties in a transparent manner, and detailed reports are 
presented, these can be eliminated. 

In order to carry out an efficient trial, some actions are necessary. For example, the 
following activities are essential for a successful alternative weed management trial:
 

 1. Examine your current system thoroughly; find out where and in what frequency the
 pesticides are applied and why.
2. Establish different land use types by looking at the places where applications take
 place; for example, rural roads, walking paths, parks and green areas, streets with
 old stone pavement, shopping malls with hard surfaces, residential areas, etc. 
3. Carefully choose pilot sites that reflect different types of areas where applications
 take place.
4. Visit pilot sites before trials begin, take photographs and notes of weed species and
 amounts. 
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5. Identify non-chemical alternatives that you can access.
6. Organize the trials in such a way that for every different area type, applications
 are carried out in different parts of the site but at the same time and under the
 same conditions.
7. In order to be able to compare the results, do not use applications in certain parts of
 the site. 
8. Take photographs of the trial site right after the application. 
9. Create a map of the trial sites and sections in the trial sites where different
 methods are used clearly. This will make it possible for you to assess the success of
 the applications in the next few weeks. 
10. After the trials begin, visit the pilot site regularly for at least 12 weeks and evaluate
 the performance of the methods and weed regrowth rate. These visits should
 ideally take place every two weeks. Take photographs in each visit to document the
 developments. 
11. The final report should include a comprehensive summary including which
 techniques are used, how the techniques are applied and why that certain site is
 chosen for the trial. This summary should also include an evaluation of the
 performance of the new techniques and supported by photographs. 
12. A cost analysis of the methods should be carried out too. You can do this together
 with the contractor or the company which supplied the equipment for the new
 trials. But there are many factors you need to consider when evaluating the
 economic side of the trials. These include, but are not limited to:
 a. Working hours of the personnel
 b. Cost of the materials
 c. Training activities to familiarize the personnel with both herbicide use and non
  chemical alternatives
 d. Time lost due to bad weather conditions
13. Record the advantages that you encounter. For example, to be able to use the
 technique in rainy weather will save extra costs by reducing the time spent on the
 field.
14. What do residents in the area think about the new methods? Take notes of
 comments and feedback from the public.

 
Work, such as risk mapping of the pest species and sources, early warning technologies 
and other systems providing proper monitoring, software development, monitoring and 
mapping on GIS systems should be integrated into the project during the planning/design 
phase. For every activity, all the data and deliverables in every stage of the trial, recording 
and reporting standards should be set. 
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It is also critical to monitor, supervise, evaluate the performance and analyze the costs not 
only for the pests, but also for the personnel carrying out the actual application.

Increasing Public Awareness and Ensuring Participation
 
Public awareness increasing activities are essential to the success of reducing or eliminating 
pesticide-use approaches. When the public knows what the transition is and why it is 
important, they tend to support the initiative. For example, when pesticides are banned in 
Paris, a public awareness raising campaign was launched by the governorship. The citizens 
were encouraged to accept the ‘weedier’ environment in return for the health benefits 
of not being exposed to harmful chemicals with potential risks. Many local governments 
in the United Kingdom report that they usually get complaints when they let weeds grow 
in an area without informing the citizens first. In contrast, when they place a plate in the 
area explaining that they are letting weeds grow in order to encourage wildlife, then it is 
supported by the citizens. 

The municipality can follow a variety of paths to promote alternative methods. Besides 
placing signposts and plates on pesticide-free areas, it is helpful to organize public meetings 
to consult citizens on their thoughts. Collaborating with communities, non-governmental 
organizations, civil initiatives, village headmen and elders, city councils and other working 
groups is beneficial for building up local support for transition and to spread the message. 
Making efficient use of municipal media tools, websites and social media, as well as 
notifying local media and supporting these with short videos, images and infographics will 
help get public support. 

Answering complaints from the citizens and using this opportunity as a tool for informing 
them about the transition, is a good way of actively involving them in the process. 
Appointing a communication officer who is trained and is capable of answering questions 
related to the new methods is a good idea to resolve problems and complaints. Sometimes, 
public complaints can reveal problems not recognized by the council members before. 
These are opportunities for taking timely measures against unexpected problems. 
Experience shows that most complaints arise from a lack of knowledge, therefore, it is 
important to establish good communication during the early stages of transition. 

Pesticide-free transition will not be limited to the municipal areas, so it may be a good 
idea to form a stakeholder forum for all land managers in a town. These people can be 
representing hospitals and other medical facilities, schools and universities, shopping malls, 
residential compounds, sports clubs, etc. 
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Stakeholder Forum
 
This is one of the steps towards helping municipalities in pesticide-free management:

•   It prevents municipalities from being singled out, by involving other land managers in
 the transition process.
•   It creates an opportunity for sharing experiences and learning from the ones who are
 already successfully managing their land pesticide-free. 
•   It creates an opportunity to come together for assessing opportunities and obstacles
 in pesticide-free transition.  
•   Creates possibilities to share the costs. This can be especially beneficial for covering
 initial investment costs of non-chemical alternatives. 

Forums should be held regularly and have a predetermined agenda for steering the 
discussions.

Developing educational content with slightly different subjects/details aimed at managers 
and operators of other stakeholders (not only for municipality personnel) will also help 
significantly. Organizing hands-on training programs and webinars for private landowners, 
residential compounds and the private sector about non-chemical weed, insect, etc. 
control together with organic agriculture and agroecology, combined with biological, 
mechanical and biotechnical applications and methods will speed up the transition process. 
Municipalities can provide these trainings as part of their pilot projects and gardens, and 
ask for support from expert NGOs, farmers, scientists and universities. 

Another critical element is reporting what you have done so far. Explaining what you 
have done and your success to the citizens, demonstrating a transparent manner, will let 
you express how seriously you are taking the matter in hand. Also, one of the best ways 
to present your success and your progress is to point on a map where you were using 
pesticides before, and that they are getting smaller in time. 

If the amount of pesticides used by the municipality decreased, it is good news that should 
be shared with the public. Access to records of purchase and use of goods for public 
purposes is not limited to municipality personnel, but open to the public in accordance 
with the right to information. This is useful for showing that you are on the right track. 

A key to success is to involve internal stakeholders, that is, relevant departments and 
personnel within the municipality structure, in this information sharing process. The 
situation analysis, policy development and the action plan should be managed in a 
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participatory context within the municipality; distribution of duties and coordination 
structure should be redefined; a basic training program which includes aims, goals and 
reasons, aimed at all relevant personnel should be planned. When all personnel, from field 
operators to the governor, believe and support the pesticide-free policy and the action 
plan, then success is easier. The municipality council and the city council should also be 
involved in this process.
 
Participation of Municipality Council Members
 
Authorities tend to make political decisions when they are under political pressure. 
To overcome this fact, they should be involved in the process; they should receive 
presentations and written reports covering every step of the process for their 
consideration. For example, it is a known fact that spraying adulticides to control 
mosquitoes is not an efficient method, that it adversely impacts citizens and the 
environment, and that the best way to manage mosquitoes is to reduce breeding grounds 
through larva control, however, the public’s lack of tolerance for mosquitoes result in many 
complaints, causing pressure and political friction between municipality departments. It 
can also lead to conflicts between provincial and sub-provincial municipalities. 

Public health and the right to live in a healthy environment should be kept above politics. 
In order to achieve this, all council members including minorities should be informed about 
the process, their questions answered thoroughly, reports are made available and anyone 
interested should be able to participate. 

Motions for going pesticide-free can be useful tools for getting council support. Any 
member of the council can introduce a motion to be debated and voted on. While council 
officers are not able to submit a motion, they can still demonstrate their department’s 
support for the objectives by working with elected councilors to input into the contents. 
Relevant council officers are also sometimes able to be present in order to give supporting 
evidence when the motion is debated. Motions can be as detailed or as general as is 
thought necessary by the councilor making the submission. There is no one-size-fits-all 
approach and motions will differ depending on local circumstances. 

Council officers are frequently asked to supply reports to council members, committees or 
the full council on subjects of interest to councilors who require more expert information. 
Reports can be requested purely for further information, in response to a public petition 
that has gained sufficient signatures to demand a response, or as supporting information 
prior to a debate and vote on a motion that has been put forward to the council for 
consideration. 
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In response to a public petition calling for pesticide-free management in Lewes Town, 
Britain, the Lewes Council Director of Service Delivery for Lewes District Council provided a 
report containing the following information:

• An audit of the current pesticide use
• An investigation of non-chemical alternatives including information on trials already
 under way
• The development of a pesticide reduction plan
• An examination of cost implications
• A risk assessment outlining possible implications involved with going pesticide-free.

National or Regional Management Associations
 
There are many organizations working on environment and public health related matters 
in Turkey, including unions of municipalities, unions of city councils, village headmen 
federations, non-governmental organizations, civil society platforms and scientists 
focusing on urban pest management strategies. Institutions such as Turkish Healthy Cities 
Association, and Aegean & Marmara Union of Environmentalist Municipalities demonstrate 
important developments and indicators in environmentally conscious local government 
approaches in our country. Within these institutions or through inter-institution 
collaborations, national and regional pest management associations can be formed. 

Vector Management Strategic Action Plan for İstanbul in Public Health Sector document 
published by İstanbul Metropolitan Municipality points to this matter and states that 
‘‘A holistic vector management approach should be adopted, organizations with similar 
operational structures should be formed and inter-institutional distribution of duties in 
regards to efficient working strategies should be defined.’’ 

In Europe and in the USA, vector management has been carried out via a ‘collective 
management strategy’ created under national programs by National or Regional 
Management Associations for the past 30-50 years. These associations usually function as 
non-profit public health institutions. Almost all of them have scientific and administrative 
committees. Scientific committees are composed exclusively of people with scientific and 
technical expertise. Administrative committees on the other hand are formed by mayors 
and local governors. Most of these institutions which work in conjunction with universities, 
are financed by taxes.
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Scope of work of Vector Management Associations and other agencies
 

• Establishing and executing vector management programs built on a scientific and 
 base of biological methods, open for innovation.
• Maintaining continuous monitoring and surveying activities especially on mosquito
 related vector diseases in order to protect public health.
• Carrying out ecological research on environmental health and protecting non-target
 organisms.
• Developing training programs for maintaining a high personnel standard employed by
 vector management agencies.
• Organizing informative and awareness raising activities to get public support (mobile
 educational campaigns for schools, brochures, news, articles and social media posts
 aimed at audio-visual and printed media).
• Making best use of resources by using the right methods to reach efficient results
 (e.g. instead of aerial spraying for mosquito control, source reduction by biological
 methods).
 

These associations;
 

• Are technically sustainable and open for improvement, where scientific substructure
 can be enhanced continuously.
• Prefer methods that are harmless for humans, non-target organisms and the
 environment; focusing on the target organisms only. Biological methods are used
 especially for mosquito control.
• From the administrative point of view, highlight inter-institutional cooperation in
 which separate units can supervise and review each other.

The most important common characteristic of these associations aiming to protect 
public health is that the methods and substances used for management are harmless for 
humans, non-target organisms and the environment. The environment, public health and 
the ecological balance is protected and cared for. Vector habitats are generally created 
by human activities. Therefore, in order to prevent vector-based diseases, the priority of 
control programs is to take necessary precautions to prevent these habitats from forming 
in the first place. Vector control programs are designed in such a way that the problems are 
solved at the source. This enables low cost, better organized and successful management. 
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German Mosquito Management Association (KABS)
 
KABS was established in 1976 to establish an organized control program covering more 
than a hundred towns and municipalities on the Rhine River. Their successful biological 
mosquito management consisted of the following steps: 

• Entomological studies
• Mapping studies
• Protecting non-target organisms
• Keeping a record of mosquito breeding sources
• Efficiency tests in field trials
• Monitoring before and after applications
• Disease monitoring

According to the standards of the association, aerial spraying and water treatment with 
chemicals are banned. 
 
Dealing with contentious issues – Costs
 
Cost is a serious issue for every municipality wishing to become pesticide-free. However, 
it is important to remember that pesticides are not free either and municipalities spend 
significant sums of money purchasing and applying these. Therefore, in the first instance, 
it would be of use to audit pesticide expenditure including the municipality’s or the 
contractors’ total expenses in this study before making a cost comparison with non-
chemical alternatives. 

The cost of alternative approaches can be an issue. However, with advances in technology 
and availability of an increasing variety of non-chemical alternatives, costs of non-chemical 
controls are predicted to come down and, in most cases, become comparable to a pesticide 
regime. Besides, it is important to remember that health and environmental costs are 
usually not internalized in these calculations. 

Municipalities that have gone pesticide-free have also found that, after the initial outlay 
for a new system which can exceed the allocated budget, the costs have reduced over time 
to equal or even come in lower than a pesticide regime. For example, the first town in the 
United Kingdom to ban use of the herbicide glyphosate, where the municipality invested 
in its own hot foam (Foamstream) technology, this was the case. The cost comparisons 
(see table below) showed that glyphosate was only marginally cheaper than hot foam 
treatment, and hot foam came out as significantly cheaper than using glyphosate if the 
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cost of the initial purchase of the equipment was taken out of the equation. Glastonbury 
Council is looking at options for hiring the equipment out to other municipalities in order 
to recoup some of the initial cost outlay. It also estimates that, over the long term, the cost 
savings will increase.

Method

Hand weeding by contractor

Hot water treatment by contractor

Glyphosate treatment by contractor

Hot foam (Foamstream) factoring in costs of diesel, 
foam, in-house application, van and water. Excluding 
initial cost of equipment.

Cost per linear meter

00.32 GBP

00.26 GBP

00.23 GBP

00.07 GBP

Towns and cities that have gone pesticide-free all report that their weed and pest control 
requirements significantly diminish once non-chemical approaches have had a season or 
two to get on top of the problem. For example, in Seattle, where they have been working to 
reduce the use of pesticides in their parks since the 1970s, they have successfully reduced 
the number of man hours and subsequently costs for pesticide application. Similarly, in the 
city of Ghent in Belgium, which has been pesticide-free for 20 years, the amount of labor 
used for maintaining the parks has been significantly reduced since switching away from 
pesticides, saving the city money. 

It is important to act with long-term motivations and to balance the benefits against 
the costs. There are numerous non-financial benefits to going pesticide-free, and these 
should be weighed against and factored into any evaluation of the costs of switching 
to non-chemical approaches. Furthermore, even if human and environmental health, 
contamination of soils and waters by pesticides and their secondary products, as well 
as impacts on biodiversity are not accounted for in cost analyses, these are of vital 
importance. 

• According to US research, total costs of biodiversity loss and social impacts is
 12 billion USD. (David Pimentel, 2009; Environmental and Economic Costs of the
 Application of Pesticides Primarily in the United States)
• External costs of pesticide use in the United Kingdom and Germany were found to
 be 257 million USD and 166 million USD, respectively. These costs are paid by people
 having health problems from these pesticides, nature and citizens. (Pretty & Waibel,
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 2005; Paying the Price: the full cost of pesticides. The Pesticide Detox. Earthscan,
 London). 
• A study in France showed that the cost of water contamination by nitrogen and
 pesticides is 1.5 billion EUROs. 

Contamination of water supplies is also a big problem for citizens. As a result of health 
concerns, water companies in England and Wales spend millions of pounds each year 
removing pesticides; this cost is passed on to the consumers, resulting in higher water 
bills. South West Water estimates that 17% of the amount of its customers’ bills results 
from passing on the cost of pesticide removal. Hard surface spraying leads to runoff of 
applied pesticides into drains and other water courses, adding to contamination problems. 
Stopping the use of pesticides helps to reduce water contamination. Many research 
shows that pesticide contamination of water sources is higher in urban areas compared to 
agricultural areas. 

New and innovative funding strategies are also available to help municipalities recoup the 
costs of buying the equipment needed for non-chemical approaches. Options to consider 
include: sharing the initial cost of the machine with one or more adjacent municipalities; 
getting a local company to sponsor the machine by covering the cost of purchase; hiring 
the equipment out to other municipalities or land managers; getting the municipality’s 
contractor to buy the machine. These options are made possible by the fact that, unlike 
glyphosate, many of the new non-chemical approaches such as hot foam systems can 
be used in all weather conditions. Municipalities don’t tend to need more than 50 days 
per year of use, so the machine is available to be hired out to, or shared with, others the 
remainder of the time. 

When and how to act is also important in pest management. The key to compensate for the 
costs is timing, and especially when dealing with invasive species, timely precautions lower 
the costs significantly. 

It is important to remember that pioneering pesticide-free towns spent considerable time 
and effort to try new technologies. Sharing these experiences with other municipalities 
may reduce the costs further in the future. 

For these reasons, potential initial costs should be thought of as an investment for the 
future. Adopting long-term, perennial, new approaches and realizing them progressively is 
of vital importance for us, for our environment and for healthy natural resources. 
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6 Benefits of Going Pesticide-Free

Financial considerations are a concern for municipalities, but costs of non-pesticide 
maintenance are close to, or potentially less than, the chemical approach. When other, 
non-financial benefits are added, it becomes a win-win approach for all. 

Overview of benefits:

• Improved health for municipality employees and contractors due to reduced exposure
 to pesticides. 
• Safeguarding of the general public’s health by reducing their exposure to potentially
 harmful pesticides. Preventing or reducing the number of high-cost lawsuits brought
 by citizens or employees with health problems linked with exposure to herbicides. 
• Potential financial savings for municipalities due to reduced spending on chemical
 inputs and compulsory training for staff applying pesticides. 
• In contrast to pesticide application, most systems of non-chemical control can be
 used in any weather condition, meaning that the number of days that staff can be
 out working is higher. This makes it easier for municipalities to schedule work time
 efficiently. 
• Increased ability to reach goals under individual municipalities’ sustainability
 strategies. 
• Municipalities gain positive public opinion.
• Compliance with environmental and health legislation.
• Better habitats for bees, pollinators and other wildlife. Biodiversity is protected. 
• Reduced contamination of water bodies, and cleaner, safer water for the public. 



79

Alternative Management Methods
Against Common Pests that Municipalities Deal With
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7.1

6 Integrated Pest Management 

Vector control strategy was based on use of chemical substances until the end 
of the twentieth century. There had been significant developments regarding 
vector control during this period, however, chemicals target humans, animals 
and other organisms without discrimination, have toxic effects on soils and 
water and target organisms eventually develop resistance to these chemicals, 
so the search for alternative methods began soon. Today, as ecological and 
environment protection standards become widespread, chemical substances 
with known harmful effects have been gradually abandoned. 

Integrated Pest Management (IPM), which resorts to chemical substances only 
as a last resort during outbreaks, is becoming more popular every day.
(Filazi & Küçükormanoğlu, 2016)

IPM approach aims to provide better vector population control, while 
utilizing environmental planning, raising public awareness and protecting 
the environment from contamination by using biological and organic control 
methods.  There are four main steps in IPM practices; designating a damage 
threshold, monitoring and vector identification, protection and control.
(Figure 1)

Designating a threshold for applications ensures that control begins when the 
vector starts to cause economic or aesthetic damage. This means that existence 
of a vector does not necessarily require an action. The threshold is determined 
by the level of damage caused by the pest, economic impacts, health, safety and 
aesthetic concerns. In IPM, control applications take place only when negative 
effects are becoming visible. 

Regular monitoring activities help in identifying pests’ life cycles, their existence, 
population increase and the damage they cause. Identifying the vector type 
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and host problems caused by the vectors can help choosing the best control method and 
prevent using excessive or incorrect pesticides.

Vectors are usually easier to control during their early development stages. Therefore, 
application timing is critical for efficient management. The IPM approach usually helps 
reduce the damage caused by the vector, thus reducing the need to apply chemical 
substances as well. Preventing a potential infestation (infections caused by multicellular 
parasites) by using precautionary measures is an efficient and a low-cost way of reducing or 
eliminating harmful effects on humans and the environment. 

Precautionary measures disturb potential vector habitats and prevent them from breeding. 
When precautionary measures are inadequate and vector control becomes necessary 
according to a predetermined damage threshold, IPM suggests using non-chemical control 
first and use chemical control as a last resort only when all non-chemical measures fail. 
In order to reduce risks, pesticides without any known adverse effects or with minimum 
effects on non-target organisms are chosen and applied systematically on the spot. (Filazi & 
Küçükosmanoğlu, 2016)

Designation a
Threshold for
Applications

Integrated
Pest

Management

Control

Monitoring Precaution

Figure 1: Basic Steps of Integrated Pest Management 
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Biological Control in Integrated Pest Management
 
Chemical substances used in pest management threatening human and animal health, 
toxic residues in food, environmental pollution and rising costs, when combined, made 
switching to alternative, environment friendly and cheaper methods unavoidable. One of 
these promising, nature friendly and cheaper methods is ‘biological control’. The reason for 
focusing on biological control is not just wishing to be free from adverse effects of chemical 
control, but maybe even more importantly, that it takes advantage of beneficial micro and 
macro organisms that suppress 99% of pests in natural environments. (Uygun, Uusoy & 
Satar, 2010)

The term biological control was born from the investigation of the relationships between 
organisms in their natural environments from an ecological, biological and systematical 
point of view. The first use of the term dates to 1919, when Harry Scott Smith coined it 
during a meeting of the American Association of Economic Entomologists Pacific Slope 
Branch in Scottford, California. Smith defined biological control simply as ‘‘suppressing 
and managing pest populations via natural predators.’’ Smith referred only to parasitoids, 
predators and pathogens as natural predators. Van den Bosch et al. (1982) states that the 
term biological control was used for ‘Practical Biological Control’, referring to ‘‘utilizing 
natural predators against pests by people’’ but also for ‘Natural Biological Control’ referring 
to ‘‘natural pressure caused by predators without human intervention.’’ (Uygun, Ulusoy & 
Satar, 2010) (Bosch, Messenger & Gutierrez, 1982)

The American entomologist Paul DeBach, who thought of biological control as a part 
of natural management and who officially organized the first training programs on this 
matter defines it in an ecological perspective as ‘‘arrangements that produce conditions 
by using parasitoids, predators and pathogens, which keep the population density of 
a pest lower than the conditions that would emerge without the contribution of these 
factors.’’ (1974) DeBach defines natural biological control as ‘‘controlling the rise and fall 
of natural organism populations in a given period of time via a combination of one or more 
natural factors’’ and divides these factors into biotic and abiotic groups. These factors are; 
natural predators, food (quality and quantity), within-species competition, inter-species 
competition (other natural predators), climate and other physical factors, location and 
habitat preference. As is seen, human activities do not contribute to natural biological 
control. However, in biological control, the control area is designated by the practitioner, all 
activities are carried out by people and requires economical input. (DeBach, 1974) 

Almost all groups of organisms, insects, mites, bacteria, fungi, viruses, nematodes, fish, 
birds, mammalians, snails and slugs, protozoa, etc. are faced with natural predators in their 
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natural habitats. All of these are of vital importance in biological control and especially in 
natural biological control, to sustain the natural balance of the environment. 

Biological control can be carried out singularly or in combination with integrated pest 
management programs. Before making a decision in favor of biological control, it is 
essential to first clearly identify the natural predators and their efficacy. 
 
Repellent Products in Integrated Pest Management

Besides practices that aim to reduce pest populations, there are substances and products 
called repellents, intended to reduce pest contacts with humans and pets, resulting in 
decreased disease occurrence. These can be tablets, sprays, napkins, lotions, etc. which 
contain chemical substances, as well as products that contain natural substances such as 
from plants. There are also products that do not contain any active ingredients and use 
other means such as sound waves (sonic) to repel pests. Products with active ingredients 
are generally used indoors and on skin, so preferring natural products is usually a better 
option. 

A repellent, ideally, should;

• be effective against a wide range of pests,
• be non-toxic and non-allergic,
• not cause skin irritation when used topically or on clothes,
• persist on the area where it is applied,
• be odorless or have a nice smell without any risks when inhaled,
• not cause any coloring, discoloration or deteriorative effect on clothes, be persistent
 when exposed to repeated washing,
• not cause an oily feel and look when applied topically, be resistant to wiping, washing
 and respiration,
• be inert against frequently used materials and equipment such as eyeglasses, pencils,
 etc.
• be economical,
• not pose a risk to the environment,
• be durable against water and friction. (Dinler & Yavuz, 2010)
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7.2

6 Alternative Control Methods for Rodents 

Rodents choose where they live by the abundance of food sources. They contaminate at 
least ten times the amount of food they consume. They may carry diseases and the most 
dangerous disease that they spread is the black plague, sometimes called the black death, 
which appears as black blisters on the skin. Plague is transmitted to humans by rodents, 
which in turn, are infected by the rat flea. Other diseases that they may transmit include 
salmonellosis, leptospirosis, rat typhus, rickettsialpox, streptobacillus, Lassa fever, rabies 
and trichinosis. Rodents spoil foods by contaminating them with their hair, excrement and 
urine. They damage crops, stored goods, clothes, plastics and construction material. They 
also chew on electric, telephone and computer lines. They are incredibly adaptable to 
different environmental conditions. They live among humans and breed very fast. Breeding 
activity increases in spring and autumn. Rats and mice are generally active at night. They 
live in small groups with strict social rules. They abstain from eating unfamiliar food, as well 
as accessing and nesting in unfamiliar shelters. Their vision is limited, but their sense of 
smell, taste and balance are very strong. They can sense a new source of food quickly and 
they will easily climb or walk on rope to access this new resource. 

There are three main species of rats and mice, which live among humans and damage 
human food and other supplies:

• Rattus rattus (black rat, roof rat)
• Rattus norvegicus (Norwegian rat) 
• Mus musculus (house mouse)
 (TR General Directorate of Public Health, 2017)

 
Integrated Pest Management (IPM) in rodent control can be described as using more than 
one method to prevent or eliminate rodent pests in a given area. This description does not 
emphasize use of chemicals, but it can be a last resort of control among other techniques. 
However, a good, up to date IPM practice can still be efficient and sustainable without use 
of chemicals. 

There are four fundamental principles supporting the IPM approach. These are cultural, 
physical, mechanical and biological factors which need to be taken into account in a 
hierarchical order when managing these pests.
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Field research on threshold levels: These are surveys and environmental analysis studies 
carried out to identify problems in different locations, population densities and reasons 
during urban rodent management. Field studies should be done to determine threshold 
levels for other pests, but for rodents, the threshold can actually be just spotting a rodent 
because they can breed very quickly if no precautions are taken. Regional mapping 
approach for identifying the existence of a rodent problem or its magnitude is summarized 
in Table 1. (Ekurhuleni Metropolitan, 2011)

Source: Centers for Disease Control, USA

Table 1: Codes for Infestation Threshold Level Identification
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Stakeholder Cooperation 
 
Rodent infestation results from many combined factors supported by environmental 
conditions, which require intervention from different organizations and departments. 
Therefore, an inter-sectoral approach is necessary when dealing with these factors. In order 
to generate synergy, a coordination of critical stakeholder activities is required for rodent 
control.

A main stakeholder in rodent control is the residents. Public awareness and support 
are very important. Other stakeholders may be sewage, parks, cemeteries and garbage 
collection departments, as well as village headmen and food related business managers. 
Assemblies which will establish and coordinate cooperation and execute the necessary 
decisions, will contribute to a successful management. 

Positive impact in rodent reduction may require improvements in factors such as improper 
waste disposal, blocked rainwater drainage lines, sewage, lawn mowing, facilities with 
excess crowding and inadequate hygiene conditions. Legal efforts are usually suggested as 
a last resort. 

Education and Awareness 
 
Cultural control for rodent elimination or reduction requires an approach in which 
environmental factors are controlled. It means eliminating food, water or shelter sources 
that support breeding of pests. This is why it is important for the citizens to know the 
indicators, reasons and the ways for controlling rodents. Informative rodent control 
brochures should be distributed to houses and businesses. Workplaces in the risk group 
require more attention. Agencies that can reach more people such as schools and local 
media in an area can be tools for raising awareness regarding cultural control. 

Physical – Mechanical Control
 
Physical control is based on removing rodent feeding and breeding areas. Eliminating their 
living spaces and especially preventing their access to buildings in the first place is an 
important part of control. It is critical to seal cracks and holes where rodents can access a 
building or a facility (such as installing wire mesh on storm drains and sewage manholes, 
filling cracks and crevices with polyurethane foam) or else they can nest again in places 
where control measures are taken.

- Measures should be taken to prevent rodents from accessing buildings, facilities and 
areas where they can find food.
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- Cracks, holes and crevices should be sealed (all holes larger than 0.6 cm, door 
sills, cavities on the walls where cables/piping enter the building, pipe outlets, air 
conditioning and fans, drainage holes, etc.), doors and windows should be made rodent 
proof by placing obstacles. 
- Puddles in car parks, cemeteries, etc. are attractive for rodents. Necessary precautions 
should be taken. 
- Measures should be taken to prevent rodents from climbing and entering buildings.
- Doors and windows should be kept closed when not in use. 
- Areas around the building or the facility should be kept tidy, scrap heaps should not be 
allowed to accumulate in which rodents can easily nest.
- Food waste, especially from commercial businesses should be stored away from the 
buildings and regularly removed by the municipality or other organizations. 
- Landscaping elements with potential food sources for rodents should be avoided.
- Even the tiniest food scraps and crumbles can be food sources for rodents. Garbage 
areas should be protected and regularly emptied. 
- Fruit bearing trees, flowers with nice smells, dried fruits and nuts and seeds are 
attractive food sources for insects, birds and rodents. Planting bright colored flowers, 
fruit bearing plants with nice smells should be avoided.

After these measures are taken, various traps can be used in mechanical control.

y Traps are placed where signs for rodents (such as gnawing and excrements) are noticed. 
Baits can be cheese or bread with peanut butter. There are two different types of traps; 
ones that catch the rodent alive and the others that kill them. Alive captured rodents 
should be put in a large jar with a piece of cotton soaked in ether, and wait for them to die 
under narcosis. Live animals should never be drowned in water or burned. Bodies of killed 
or dead animals should not be randomly disposed of; they should be buried in holes at 
least 0.5 m. deep.  

y Sticky plates are also used in rodent control; they contain polybutene. The sticky plate, 
sometimes with food bait in the middle, is placed where the rodents go about and they are 
eliminated when stuck on it. However, sometimes these sticky plates are placed on flour 
sacks in bakeries; when, especially rats, are trying to escape, their limbs (hands, arms) are 
separated from their bodies and left on the plate, which causes contamination because of 
blood residues. Sticky plates should never be placed on food. There are new devices with 
sensors on traps and plates, which send notifications when the rodent is caught, or devices 
with specially designed motion sensors for rodent control, which send notifications when 
rodent motion is detected. (Canada, 2022)
 



87

y Sonic devices with 32-62 kHz frequency range (32.000 – 62.000 Hz) are used for 
repelling rodents from indoor areas. Human ear can hear frequencies between 20 – 20.000 
Hz, so sonic traps are not audible for humans. This method is limited, can be used indoors 
only and has blind spots. They can disturb other domestic animals in the building and 
rodents may get accustomed to the sounds generated by the device. Long-term efficiency is 
still debated in the literature.  

y Electric shock: These relatively recent devices are similar to bait trap boxes, but installed 
with a device that electrocutes and kills the rodent when caught. These are effective 
against house mice and may cause some safety issues. (Ankara University, 2021)

Some rodent traps (Ankara University 2021)

1- The wooden variety of the cage-type trap used in mechanical
 control is suitable for catching rats.
2- The Sherman type trap used for catching alive rodents is suitable
 for house mice and field mice.
3- Snap traps are used for killing any type of rodents. Traps made
 out of tin are common in Turkey.  
4- Plastic trap for catching rodents alive.
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German Environment Agency - EU Workshop on Non-Chemical Alternatives for Rodent 
Control (NoCheRo) - Report on the NoCheRo Workshop - 2018
https://www.umweltbundesamt.de/sites/default/files/medien/421/
publikationen/19_07_31_ws_nochero_report_final.pdf

German Environment Agency - NoCheRo-Guidance for the Evaluation of Rodent Traps - 2021
https://www.umweltbundesamt.de/sites/default/files/medien/5750/
publikationen/2021-05-06_texte_74-2021_nochero_0.pdf

Suggested Reading

Biological Control 
 
When biological control begins, the reason for population increase should be identified 
first. Rodents’ natural predators are cats, weasels, foxes, snakes, owls and other birds of 
prey. Owls living in and around cities should be especially protected. These birds are active 
at night and suppress rodent populations. An increase of rodent populations in cities may 
be an indicator of problems in the surrounding natural ecosystems and it should best be 
studied. There are also some repellent products that contain cat pheromones. (Ankara 
University, 2021) Cats can also be bred by the municipalities and released into the streets 
to biologically control rodents. However, effectiveness of such an application should be 
assessed before starting operations. 

Use of Chemicals 
 
If all other methods fail during an IPM against rodents, chemicals can be used as a last 
resort; in appropriate areas, under appropriate conditions, for a short period of time, with 
necessary precautions; by choosing the least harmful products and in conjunction with 
awareness raising activities about rodent prevention aimed at citizens.

Prospects for Biological Control of Rodent Populations - Wodzicki, WHO, 1973, 48: 461-467
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2481104/pdf/bullwho00177-0078.pdf

Suggested Reading

https://www.umweltbundesamt.de/sites/default/files/medien/421/publikationen/19_07_31_ws_nochero_repo
https://www.umweltbundesamt.de/sites/default/files/medien/421/publikationen/19_07_31_ws_nochero_repo
https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/2021-05-06_texte_74-202
https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/2021-05-06_texte_74-202
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2481104/pdf/bullwho00177-0078.pdf
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7.3

6 Alternative Control Methods for Ticks
 
Ticks are the most important ectoparasites* threatening human health in tropical and 
sub-tropical climate zones, by either directly sucking blood or by being a vector of many 
diseases. In their life cycles, they suck blood from hosts in every stage of their development 
after hatching, and they cause diseases and paralysis of the host via their secretions. 
Besides causing potential secondary infections, they can also cause anemia and even death 
in small animals, if population densities increase. Ticks are vectors of some diseases and 
play a role in infecting humans and other animals by mechanically or biologically hosting 
many disease-causing factors. (Karaer, Yukarı & Aydın, 1997)

Regardless of recent scientific 
developments, the main control 
agents used in tick control in Turkey 
are acaricides. Ticks are densely 
populated in agricultural and forest 
areas; while not feeding, they can 
hide in spots where acaricides cannot 
affect them; and they can breed in 
high numbers, so huge amounts 
of frequent acaricide applications 
are needed. However, acaricide 
resistance is also a problem and this 
is why Integrated Pest Management 
is critical in tick control. (Yıldırım, 
2008)

Research on non-chemical tick management has been increasing during the recent 
years. Some bacteria (Bacillus thuringiensis, Cedecea lapagei), fungi (Verticillum 
spp., Metarhizium anisopliae, Beauveria bassiana) and parasitoids (Steinernema, 
Heterorhabditis) are currently being used. (Yıldırım, 2008)

There are various methods in IPM against ticks:

* Ectoparasites survive by latching on the body of a host. 
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Landscaping
- Increasing areas of open lawn.
- Keeping the lawn mowed to a height of 7.5 cm or less. This lowers the humidity at
 ground level, making it difficult for ticks to survive. 
- Getting rid of brush, weeds, leaf litter and other debris which can attract ticks and
 their hosts.
- If a garden is bordered by a wooden area, raking up leaf litter and cutting down
 underbrush for one-two meters into the woods. 
- Eliminating densely planted beds near the house, living spaces or frequently visited
 areas.
- Keeping picnic tables, lawn furniture and children’s play areas as far away as possible
 from woods, shrubs and undergrowth.
- Using wood chips or gravel to create a barrier between wooded areas where ticks are
 common and the lawn. 
- Putting up warning signs in known areas with tick populations and ensuring citizens to
 visit these areas with proper clothing. (McClanahan, 2005)

Dressing Appropriately – Personal Protection 
Reducing human contacts with ticks is as important as population reduction in tick control. 
Besides landscape management measures, it is also important to dress appropriately when 
entering areas that are infested with ticks. 

- Wearing light colors to help easily spot ticks on clothes,
- Wearing clothes that fit tightly around wrists and ankles,
- Tucking shirt into pants and pants in the socks,
- Using a rubber band or tape the area to seal where the socks and pants meet,
- Wearing hats and long-sleeved shirt,
- Using natural, plant-based tick repellents on the skin and/or on clothes,
- As ticks often wait on tall grass and vegetation along trails, so trying to stay in the
 middle of trails to avoid brushing up against the vegetation,
- Performing tick checks on yourself and on your pets after visiting a potential tick
 habitat,

are some of the personal protection measures. 

Another important thing is to remove a vector tick from the skin appropriately. Guides for 
removing ticks properly should be followed or visiting a hospital or a medical care facility is 
advised. 
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Biological Control 
Organisms that complete their growth development on a single host and kill the host after 
a period of time, are called parasitoids. It is the female’s task to find the host. The female 
finds the host, lays its eggs in the host’s body but the hatchlings do not kill the host until 
they are grown enough to leave. Most parasitoid species are from Hymenoptera and 
Diptera order and although they are parasites during their larval stages, they leave the host 
when they are adults. 

There are a few hymenopteran parasitoid species effective against ticks, mostly belonging 
to the Ixodiphagus genus of the Encyrtidae family. These are usually 1-1.5 mm long 
organisms. These parasitoids lay their eggs in the tick, the hatchlings feed inside the tick’s 
body, go into pupa stage and leave the tick as adults, killing it, and breed outside to lay 
their eggs again.

A study in the USA found that Ixodiphagus species have a high rate of parasitization, leaving 
6-8 eggs in a well-fed tick larva, and reaching up to 25% parasitization in field conditions. 
The same research emphasizes that I. hookeri, a parasitic bee species, when 300.000 
individuals per square kilometer is released, can parasitize 95% of Ixodes scapularis larvae, 
a Lyme disease vector, therefore reducing tick populations in the next year. The research 
points out that a thousand parasitoid females cost one USD to breed. (Knipling & Steelman, 
2000) (Yıldırım, 2008)

Essential oils and other compounds found in some pasture plants show repellent properties 
against pests. Some researchers claim that these pasture plants with repellent and 
acaricidal properties can be used in an integrated pest management scheme. However, a 
relatively low number of active ingredients were commercialized despite the high number 
of plants and plant compounds found to have repellent properties. Nevertheless, there are 
plant-based natural protection products with confirmed repellent properties in the market. 
The ones with acaricide properties need to be popularized in tick control. 

Some predatory bird species are also commonly used in biological control of ticks. 
Buphagus africanus and B. erythrorhynchus, two bird species native to Africa, are found to 
feed specifically on ectoparasites and especially ticks. (Samish, Ginsberg & Glaer, 2004) In 
Africa, when chickens (Gallus gallus) and cattle are kept together, it is reported that each 
chicken consumes 338 ticks in average every 5.5 hours and birds consume 9.7-81 ticks in 
every feeding hour.
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Bitkinin Adı Bağlı olduğu aile Etkili olduğu kene türü

Andropogon gayanus 

Artemisia abrotanum 

Azadirachta indica 

Callicarpa americana 

Callicarpa japonica 

Chamaecyparis nootkatensis 

Cleome/Gynandropsis gynandra 

Cleome monophylla 

Commiphora erythraea 

Commiphora holtziana 

Commiphora swynnertonii 

Convallaria majalis 

Corymbia citriodora 

Cymbopogon spp 

Dianthus caryophyllum 

Humiria balsamifera 

Lavandula angustifolia 

Lycopersicon hirsutum f.
glabratum 

Melinis minutiflora 

Ocimum basilicum 

Ocimum suave 

Pelargonium graveolens 

Rhododendron tomentosum 

Stylosanthes hamata 

Stylosanthes humilis 

Syzygium aromaticum 

Tanacetum vulgare 

Poaceae 

Asteraceae 

Meliaceae 

Verbenaceae 

Verbenaceae 

Cupressaceae 

Capparidaceae 

Capparidaceae 

Burseraceae 

Burseraceae 

Burseraceae 

Liliaceae 

Myrtaceae 

Graminae, Poaceae 

Caryophyllaceae 

Humiriaceae 

Lamiaceae 

Solanaceae 

Poaceae 

Lamiaceae 

Lamiaceae 

Geraniaceae 

Ericaceae 

Fabaceae 

Fabaceae 

Myrtaceae 

Asteraceae 

Rhipicephalus microplus 

Ixodes ricinus 

I. ricinus 

Amblyomma americanum, Ixodes scapularis 

A. americanum, I. scapularis 

I. scapularis 

Rhipicephalus appendiculatus 

R. appendiculatus 

A. americanum, Dermacentor variabilis, I.
scapularis 

Rhipicephalus microplus 

R. appendiculatus 

I. ricinus 

I. ricinus 

I. ricinus 

I. ricinus 

A. americanum, I. scapularis 

Hyalomma marginatum rufipes, I. ricinus 

A. americanum, D. variabilis, I. scapularis, 
Ornithodoros parkeri

R. appendiculatus 

I. ricinus 

R. appendiculatus 

I. ricinus 

I. ricinus 

R. microplus 

R. microplus 

I. ricinus 

I. ricinus

Table 2: Plants with tick-repellent properties, their taxonomic classification and the tick species 
they affect. 
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Again, where tick populations are high, 69% of the ticks were consumed by chickens on 
average. Chickens, although they are neither specific nor compulsive tick predators, can 
help reduce tick numbers in small farms. Because they are not successful in reducing tick 
numbers during dense infestations, they are not accepted as important alternatives in tick 
management. (Dreyer, Fourie & Kok, 1997)

There are 50 species of birds that feed on ticks. Nonetheless, only a few species feed 
specifically on ticks and they are important in tick population control. Some bird species 
such as guinea fowl are bred in farms for biological control purposes in some regions where 
ticks are common. Some bird species are used against ticks in Brazil, Kenya and Zimbabwe; 
parasitoids are used in Kenya and the USA; entomopathogenic nematodes in Egypt, Israel 
and the USA; entomopathogenic fungi in Brazil, Cuba, Israel, Kenya, South Africa and the 
USA and bacteria are tested against ticks in Brazil, with certain successful attempts. Among 
these experiments, the most successful is reported to come from importing Buphagus 
species from Zimbabwe. (Yıldırım, 2008) 

7.4
6 Alternative Control Methods for Cockroaches 
 
Cockroaches, a cosmopolitan pest group with medicinal and economical value, are 
mechanical vectors of many pathogenic vectors such as bacteria, virus, fungi, etc. in 
various locations of daily human use like houses, restaurants, hotels, etc. They contaminate 
our food with microbes, as well as causing allergic asthma reactions in children via their 
excrements and detritus. They also play a role in transmitting many other diseases such as 
diarrhea, dysentery, cholera, leprosy, plague, typhus, poliomyelitis. (Öz, Yanıkoğlu & Çetin, 
2019)

Out of 4.500 cockroach species in the world, 23 are present in Turkey. 
They appeared 350 million years ago during the Carboniferous 
Period of the Earth and live everywhere on the planet except places 
higher than 2.000 meters in altitude and in the polar regions. Their 
resistance against radiation and ultraviolet light, and their fast 
breeding rate enabled these creatures to still be around today. Their 

Biological Control of Ticks: https://dergipark.org.tr/tr/download/article-file/35323

https://dergipark.org.tr/tr/download/article-file/35323


94

bodies are very strong and wings are made of a hard material called chitin. The exoskeleton 
protects it from external conditions. (TR General Directorate of Public Health, 2017)

One of the largest cockroach species in Turkey, the American Cockroach (Periplaneta 
americana L.) prefers hot/warm and humid spots so they are commonly found in sewage 
tunnels, basements, stormwater drainage lines and steam pipes. (Öz, Yanıkoğlu & Çetin, 
2019)

Chemicals are commonly used in cockroach management. They are usually applied via 
spraying, fumigation and toxic bait methods. These practices are successful in many 
situations, but they also impact non-target organisms. Moreover, they can easily develop 
resistance against common chemical compounds and are repelled by most insecticides, so 
insecticide-based applications are somewhat problematic. Many chemicals, even though 
they affect adults and nymphs, don’t have any impacts on embryos inside egg cases. 
Therefore, chemical applications provide a certain but temporary relief but alternative 
control measures should be taken for a long-term, sustainable control. Thus, scientists are 
looking for alternative methods in their vector management studies. (Öz, Yanıkoğlu & Çetin, 
2019)

Restricting food and water sources: Sanitation 
Sanitation and hygiene are fundamental elements of cockroach management. Food should 
be kept in cupboards and in tightly closed containers, municipal waste should be collected 
in closed containers and not kept outside for long, keeping basements and ground floors of 
buildings dry, drainage, closing outlets of sewage pipes and drinking water pipes, restricting 
accessible food and water sources are important steps for non-chemical control. (World 
Health Organization, 2017)

Eliminating hiding places
Cockroaches hide next to water heaters, cracks in cupboards, in wood stoves, low spaces 
beneath furniture, exterior vegetation and many other dark places during the day. At night, 
they come out to find food. Part of an efficient management strategy is to limit their access 
to hiding spots and living spaces. 

Laying a 15-30 cm deep gravel layer around buildings will reduce humidity and make the 
area less hospitable to cockroaches. 
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Non-Pesticide Traps
These traps attract cockroaches to a specific spot and then catch or kill them there. Various 
food materials, pheromones and chemicals are used as bait. The actual trap can be a 
mechanism or a sticky substance. Sticky traps can be used to catch any cockroach species 
and are usually effective for 4-6 weeks. 

It is best to use cardboard traps in order not to cause pollution. Insect poisons are banned 
in some countries for their risks so non-pesticide traps are used in places such as hospitals, 
newborn care facilities, zoos, schools, etc. (Bajomi, Tomcsik & Nagy, 1996)

Ready-to-use traps are safe for children and pets. These traps should be placed in spots 
where cockroaches go about. They are more efficient if left in places where some food 
and food waste is present. The traps should be checked and renewed frequently if the 
infestation is big. (World Health Organization, 2017)

Gel baits
Gel baits are applied with a bait gun or a syringe in places such as cracks, where 
cockroaches tend to wander. They can be used both outdoors and indoors. For products 
which contain relatively more natural substances such as boric acid, licensed safety-tested 
products should be preferred. (Sutherland, Choe & Rust, 2019)

Repellents
The first recorded use of repellents is mentioned in written accounts of Egyptian fishermen 
by Herodotus. Egyptians used various plant-based oils for this purpose. Modern use 
repellents began during World War II and have been increasingly used since then. (Dinler & 
Yavuz, 2010)

These repellents are currently increasingly used for cockroach control indoors and manage 
to keep these insects away from food sources. Some volatile oils such as peppermint 
and eucalyptus are also known to be effective as cockroach repellents, but synthetic 
products that are easier to standardize are usually preferred. There are many plants and 
plant derivatives showing repellent properties, however, just a few compounds have 
been commercialized. In some cases, it is expensive or inefficient to isolate the pure 
bioactive compound, preventing them from having a share in the market. This is why most 
commercial arthropod repellent active substances are isolated from a plant or another 
natural source and then reproduced synthetically. (Dinler & Yavuz, 2010
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7.5

6 Alternative Control Methods for Winged Adults 

There have been many cases of disease outbreaks caused by vectors in the past. Today, 
some diseases with significant dangers such as malaria, leishmaniasis, dengue fever, yellow 
fever, chikungunya, West Nile virus are still being transmitted by winged adult vectors. 

Common winged pests especially seen in the Southeast, the Aegean and the 
Mediterranean Regions of Turkey are sandflies, as well as house flies and mosquitoes.

House flies breed where garbage, organic waste, human and animal feces are extensively 
left uncontrolled, therefore can transmit many disease-causing bacteria to humans. 
Infected female sandflies (Phlebotomin sandfly) is the main vector of leishmaniasis. 

Black fly breeding grounds and leishmaniasis case. (Yüksel, 2020)
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Winged adult control is important also for preventive health care because it is more 
expensive and difficult to cure a disease than to prevent it in the first place. Furthermore, 
trying to cure the disease may result in worse complications during prognosis. For many 
people, the term winged adult control stands for biocidal products which contain many 
chemical substances and that can have long lasting toxic effects on humans as well as all 
other biotic and abiotic beings. Use of biocidal products in vector control should be the last 
resort, only when all other options are tried and failed. (Yüksel, 2020)

This is why vector control is a priority for the World Health Organization (WHO) as well 
as all other health care organizations in the world. Integrated management approach 
combines cultural, physical, botanical, biological and chemical control methods and has 
been recognized in a wider context recently.

Educational, Information and Awareness Raising Activities (Cultural Control)

It is critical for control personnel as well as the general public to be informed and trained 
about the diseases transmitted by winged adults, vector biology, life and breeding 
conditions, disease transmission and protective measures. Public participation is especially 
important for source identification and reduction. Educational and informative activities (in 
joint control efforts) which also have preventive functions can be listed as:

- Improving communication between relevant departments and the citizens,
- Behavioral trainings for operating personnel,
- Face-to-face training primarily at schools,
- Utilizing television, internet and social media tools as well as local press,
- Preparing and distributing informative brochures,
- Organizing meetings aimed at regional or occupational groups,
- Setting up posters on public transportation stations,
- Improving religious sacrifice practice locations’ conditions,
- Completely controlling illegal religious sacrifice cases,
- Tight monitoring of manure and similar waste dumping areas,
- Regular monitoring and disinfection of waste disposal facilities,
- Improving stream beds and regular weed management,
- Adequate cleaning of swimming pools.

Even these small precautions which can be easily taken by anyone in their daily routines, 
will have significant positive impacts. 
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Biological Control

Biological control means that natural predators are used for controlling vector populations. 
Various biological agents such as parasites, pathogens and predators can be targeted for 
different life cycle phases of vectors. Larval populations of mosquitoes can be reduced by 
using bacteria, fungi, viruses, fish, dragonflies, notonectidae, copepods as well as predatory 
insects. These methods are preferred because they are safe for humans and other non-
target organisms, as well as their low cost. 

The praying mantis used in adult control feeds on smaller insects such as termites, ants, 
cockroaches, flies, earwigs, ticks, crickets, locusts, bedbugs, woodworms, etc. More 
specialized predators such as ladybugs (Coccinella septempunctata) vary from 76-100 mm 
in size and feed on aphids and similar small soft insects. Some wasp species lay their eggs 
on or in host insects, killing the larvae feeding on them. There are many more pathogens 
(viruses, bacteria, fungi and nematodes) which are known to attack vectors in their natural 
habitats. (Civantos, Thuiller, Maiorano, Guisan & Araujo, 2012)

Plant Protection Products

Plants are widely used for developing products aimed at pest control. Compounds 
produced by plants to protect themselves from insect attacks such as terpenes, phenols, 
proteinase inhibitors, insect growth regulators and nitrogen compounds (mainly alkaloids) 
are acting by preventing vector feeding, causing toxic effects and regulating growth. 
These volatile compounds released from plants are known to be quite effective against 
mosquitoes and other biting insects. (Pitchersky & Gershenzon, 2002)

When leaf eating insects damage plant leaves, these volatile compounds are released to 
repel them. Many plant-based substances which act in this way are also known to have 
a high level of evaporative toxicity against insects. For example, the plant called lemon 
eucalyptus (Corymbia citriodora) of Myrtaceae family, has been used for its insect repelling 
properties for centuries. 85% of eucalyptus essential oil contains the chemical compound 
called citronellal, which can be quite effective against mosquitoes when sprayed even for 
a few minutes. In addition, another compound found in this oil, called para-menthane-3,8-
diol, has a lower evaporative pressure than many other monoterpenes found in a variety 
of essential oils, therefore, providing protection from many vector species for a few hours. 
Recently, nanotechnology has been providing ground-breaking developments in using 
eucalyptus extracts efficiently. (Filazi & Küçükosmanoğlu, 2016)
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Substances derived from essential oils and extracts of plants such as Cymbopogon citratus 
(lemongrass), Cymbopogon nardus (citronella), Cymbopogon schoenanthus (West Indian 
lemongrass) and other grass species from the family Poaceae like C. winterianus and C. 
jwarancus are currently being commonly used as mosquito repellents. Citronella, which 
contains citronellal, citronellol, geraniol, citral, α pinene, and limonene, had been used by 
the Indian Army for protection against mosquitoes. Citronella is currently one of the most 
widely used natural repellents in the market.  

Physical Control

Physical control mostly includes traps and repellents aiming to eliminate living and 
breeding habitats of winged adults or capturing them. 

A single car tire left in the garden over winter, an empty flower pot filled with rainwater, 
unattained swimming pools in holiday resorts or any other containers that can be filled 
with water, can cause mosquitoes to breed and result in an outbreak in summer. Working 
together with local residents to prevent these spots from breeding habitats is a primary 
tool in mosquito management. 

Other Physical Control Measures;
- In order to prevent sandflies from breeding in wall cracks and humus-rich humid
 and dark corners, carrying out regular monitoring and elimination of these habitats if
 necessary,
- Places where sandflies spend the day, such as plastering the cracks and crevices in
 walls of houses, cattle barns and toilets above 2 meters with lime and mud. Adding a
 20 cm wide, concrete skirting to walls and the floors,
- Lime water, with its high absorption rate, can disturb sandfly habitats easily. Covering
 especially tree trunks for 1-1.5 meters above ground with lime water,
- Using dog leashes with repellent properties, containing natural substances,
- Using mosquito nets, curtains and window nets,
- As soon as a case is spotted, potential sandfly habitats in an area of one kilometer in
 diameter should be identified and dried out, both indoors and outdoors,
- Monitoring sandfly populations by using CO2 and light emitting traps,
- Keeping all garbage bins tightly closed with a lid both indoors and outdoors as in
 houses and working places,
- Regularly and frequently emptying garbage bins especially in summer months,
- Keeping manure collection areas away from residential areas and storing these in
 concrete chambers underground, or covering manure heaps with soil and storing them
 under appropriate conditions.
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- Keeping cesspits (for toilets) covered at all times, maintaining doors and windows with
 mosquito nets to provide ventilation,
- Maintaining basic sanitation conditions in all living and working spaces, not leaving
 any food waste or crumbs around, installing nets or curtains to prevent adult flies
 from entering. Sticky bands are not as effective as curtains and nets, but nevertheless
 a useful method.
- Using attractant baits especially where livestock is raised or at facilities where various
 crops are processed,
- Maintaining maximum sanitation levels for living environments, carrying out
 informative and awareness raising activities for the general public.

An example of physical traps.
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u House flies (Musca domestica)

House flies are very common in human settlements. They are usually grey in color and 
4-6 mm in size. Mouth structure is composed of a sucking type of proboscis. These flies 
are adept at feeding on waste materials, therefore their bodies harbor a high number 
of pathogenic microorganisms, viruses, bacteria and protozoa, both on the outside and 
the inside. The food they consume are partly digested in their guts and the contents flow 
back into the tip of the proboscis, causing disease transmission while feeding. Disease-
causing agents that they ingest from decomposing foods, feces and other waste are 
thus transmitted to other organisms directly or by contamination of food sources. They 
can transmit diseases such as cholera, diarrhea, dysentery, hepatitis, poliomyelitis, food 
poisonings, salmonellosis (a symptomatic infection caused by a pathogenic bacterium from 
salmonella genus) and tuberculosis. 

House flies breed a new generation every 
6-24 days, depending on conditions. Their 
larval development stops in temperatures 
below 12 oC and over 47oC. Two-three days 
after females become adults, they can lay 
around 500 eggs intermittently. They lay 
about 120 (75-150) eggs each time. The larva 
goes into pupa stage 5 days after hatching. 

Pupa stage takes 3-4 days. They are 8 mm in size, grey-black in color and have four 
longitudinal lines on their backs. They live for about 15-60 days. (Akça, 2020).

House flies lay their eggs in feces, waste 
grounds, dumpsters, and prefer hot and 
humid spots, especially manure and waste 
heaps rich in organic matter. Cattle manure is 
an ideal breeding medium and one kilogram 
may create suitable conditions to breed 
15.000 flies. Eggs hatch in a few hours and 
larvae feed there, become pupa and then 

emerge as adults. Adults are active during day time and rest at night. Therefore, adult 
house fly control should be done in daytime. 

1
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Under suitable conditions, a single female can generate 100 billion individuals in six 
generations. So, it is very important to identify and understand their breeding spots and 
habitats in house fly management. IPM methods increase success rate and reduce pesticide 
use against house flies. Integrated approach includes sanitation and physical management 
as well as biological management. Chemical management should be only a complementary 
method in integrated management. 

Physical Management – Sanitation 

Identifying risk areas in urban contexts such as slaughter houses, cattle barns, manure 
houses, open toilets, septic tanks and garbage storage facilities of restaurants, factories 
and business centers, landfills, as well as eliminating potential breeding spots, organizing 
training and awareness raising activities for businesses, financing, identifying and improving 
risk areas within municipality boundaries are all parts of sanitation activities. 

A study in which the same number of samples were taken from 6 different potential 
breeding locations compared the number of black fly eggs and found that (Table 1); 
best breeding spots were barn floors, humid edges and corners of walls where manure 
accumulates. Therefore, it is important to keep these spots clean and to prevent water 
leaks and spills in order to keep barn floors as dry as possible. It is a good idea to eliminate 
corners and sharp edges while designing and constructing new barn structures, so that 
sanitation practices can be easily and more efficiently carried out. (Kaya & Uzmay, 1995)

Table 1: House fly breeding rates of samples taken from different spots.
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Similarly, accumulated manure in the bottom of chicken coops, cages and manure ducts 
should be removed regularly and washed frequently or dried by sprinkling lime powder. 
Also, it is a good idea to kill fly larvae by hot composting manure heaps, because the 
compost environment is not a favorable environment for larvae. Manure kept in pits should 
be covered with plastic tarps, hay, soil, etc. This prevents flies from physically contacting the 
manure and the fermentation process causes the heap to heat up to 50oC, killing larvae.

Manure should be collected on a concrete floor with surrounding water ditches to prevent 
larvae from escaping or dried by spreading. If the manure is kept as slurry in liquid tanks, it 
is critical to prevent holms from forming by accumulation of solid manure particles, which 
are very favorable habitats for breeding larvae. (Kaya & Uzmay, 1995)

Identifying suitable breeding spots and taking action to eliminate these spots within the 
city or municipality will affect the success of fly management practices significantly in the 
following years. 

Garbage collection practices in city centers
Another good breeding place for black flies are garbage collection areas. Using plastic 
garbage bin liners, taking out and collecting garbage bags during night time regularly, 
using containers with tight fitting lids in suitable spots, etc. will reduce fly breeding and 
spreading. Burying, covering and transporting municipal waste hastily and appropriately are 
also included in house fly control measures.

Mechanical Control
Strips and plastic traps, sticky 
traps, cage systems and electric 
traps are used in mechanical 
control. Some traps are used 
with bait to attract flies and have 
higher success rates. However, 
traps are not successful enough 
when fly populations are very 
high. Trap performance should 
be assessed not by the number 
of flies caught, but by the 
number of flies not caught by the 
traps. 
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Biological Control

There are many predator species feeding on eggs, larvae, pupae and adult flies. There are 
also many parasite organisms that kill their hosts, which are fly pupae. 

The most important natural predators of house flies are:

• Predators (ticks, spiders, various insects and their larvae, various flies and their larvae,
 ants, wasps, lizards, frogs and birds)
• Parasitoids
• Microorganisms (bacteria and fungi).

In biological fly control, it is much more efficient to use not just a single natural predator 
species, but a combination of species. (Kaya & Uzmay, 1995)

Genetic control is to release genetically modified individuals in control areas in order 
to change the composition of natural populations of target organisms. There are many 
different approaches in genetic control methods, but the most efficient ones are reported 
to be the sterile insect technique, in which male individuals are sterilized by using radiation 
or chemicals and the hybridization induced infertility, in which hereditary infertility is 
attained by hybridization of individuals. 

In theory, these methods have been successful but field applications are not efficient 
enough. The reasons are; fertile females migrating into field trial areas, not being able 
to reach the population density threshold necessary for population control after genetic 
modification, or the number of infertile males not increasing or not having enough 
competitive strength while natural populations are increasing. (Bonnefoy, Kampen & 
Sweeney, 2008) It is a good idea to monitor developments on this method and use it in 
combination with other methods in an integrated approach. 

On the other hand, there has been academic research on some plant-based oils’ insecticide 
effects on black flies. Commercialization process is still taking place. (Pavela, 2008)
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u Mosquitoes

Mosquitoes cause protozoa related diseases such as malaria; viral diseases such as dengue 
fever, yellow fever, chikungunya, west nile fever, encephalitis and nematode related 
diseases such as filariasis. They fly around a potential host especially where the air is still 
and try to suck blood from uncovered parts of the skin like the face, arms, legs, etc. Their 
bites cause not only nuisance, but also increasingly a source of contagious diseases in many 
countries for their vector capacities. 

Mosquito life cycle consists of four stages; egg, larva, pupa and adult. They get through 
their first three stages underwater. Larvae that hatch from the eggs molt three times before 
going into pupa phase. This is when adult organs are formed. Mosquito metamorphosis 
duration depends on environmental conditions. Temperature, humidity, chemical 
and physical properties of the water, daylight times, climatic differences affect their 
development time. 

Development through the egg stage into adulthood takes around two weeks. Young 
mosquitoes which hatch from the eggs are commonly called worms or larvae, or ‘gıpgıp’ 
colloquially. Larvae usually feed on algae, bacteria, protozoa, fungi spores, periphytes and 
even other mosquito larvae (e.g. Culisetalongi areolata) in the water. Abundance of food 
sources affect the population number, as well as species variety. Natural habitats such 
as marshes, lakes, accumulated snow or rain water, still waters around slow flow creeks 
surrounded by wetland plants and algae, irrigation ditches, rice fields, troughs and artificial 
habitats such as clean or polluted freshwater and saline water are ideal breeding areas for 
mosquitoes. Adults are slender, have small heads, large eyes, narrow proboscis, their wings 
are narrow and long; and their size varies from 3-12 mm. 

Integrated Pest Management (IPM) Approach in Mosquito Control

Using an integrated approach for ecological mosquito control, for example, wetland 
improvements to reduce mosquito populations, will reduce breeding rate of other winged 
insects as well, therefore beneficial in managing more than one pest, and of course reduce 
pesticide use. (Mazzacano & Black, 2013)

2
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Table 2: Components of Integrated Pest Management for Mosquito Control

Monitor Consistently and Thoroughly 

Monitoring is essential to determine whether a site is producing mosquitoes in significant 
numbers and to identify the species produced, assess seasonal patterns of abundance, and 
pinpoint microhabitats that are hotspots of mosquito production. If a plan is in place that 
involves pesticide use after defined mosquito abundance is reached, monitoring is essential 
to determine when that threshold has been exceeded, and to determine the efficacy of any 
treatments. Monitoring should also be done to assess the suite of natural enemies present 
at a site and their relationship with seasonal mosquito abundance, and to determine 
whether sensitive species that will be harmed by insecticide use are present. There are 
different types of traps for different stages of mosquito development, from eggs to adults. 

Geographical Information Systems (GIS) Based Surveillance

Factors that strongly affect mosquito development such as water, vegetation, and 
surrounding land use can be identified from available remotely sensed data and used 
to develop locally or regionally targeted control plans for different mosquito species. 
GIS surveillance provides more comprehensive mapping than is possible on the ground, 
especially with limited staff and resources, and can enable identification and targeted 
treatment of “hotspots” where mosquito production is a true problem. 

Mapping and Monitoring

Water Management and Source Reduction

Habitat Improvement and Protecting Natural Predators

Interagency Cooperation

Public Education and Personal Protection

Traps, Surface Oils and Films

Biological Control

Genetic Modification Strategies
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Water Management and Source Reduction

Source reduction or water management is the most efficient approach in mosquito control. 
Source reduction consists of elimination of larval habitats or rendering of such habitats 
unsuitable for larval development. Most municipalities have access to earth-moving 
equipment, and can improve drainage in ditches, or fill in low-lying areas that may be 
contributing to local mosquito habitat. Eliminating the source of mosquitoes can be an 
effective method of controlling mosquito populations (Kitron and Spielman 1989). 

Water management techniques vary with mosquito species and breeding habitats, but 
all of them aim to reach two fundamental targets: Long-term or persistent control and 
reducing the need to regularly apply pesticides in managed areas.

Water Flow Management: Water flow is a crucial factor in determining mosquito 
oviposition sites. Gravid females of most mosquitoes seldom lay eggs in running or agitated 
water (Mogi and Montomura 1996; Lothrop and Mulla 1996). Furthermore, surface 
agitation also reduces the numbers of mosquito larvae as the air-breathing larvae cannot 
survive for long periods if the water surface is constantly in motion as it disrupts the surface 
tension at the air/water interface and interferes with the functioning of the mosquito’s 
respiratory siphon (Schober 1966). 

Water agitators, aerators and fountains (Figure 4) can all increase surface water movement. 
When placed appropriately, agitators and fountains can disturb the water surface, 
redistribute organic material, reduce sedimentation levels, and de-stratify oxygen-poor and 
nutrient-rich water layers. By stabilizing oxygen levels, they increase water clarity, reduce 
opportunities for algal growth, and decrease unpleasant odors and fish kills (Diana et al. 
1997; Boyd and Egna 1997). 

With the advancement of green technologies in pond maintenance, cost-effective solar and 
wind driven aeration and water circulation devices are now available. 

Water Depth: Water depth in a pond greatly influences its suitability as a mosquito 
oviposition site. High water levels have been shown to reduce mosquito survival and 
encourage a diverse aquatic community. While mosquitoes prefer the warmer waters 
associated with shallow ponds, many mosquito predators require cooler water. Therefore, 
ponds should be deep enough to keep the water at less than 25°C. In general, ponds should 
be maintained at a constant minimum water depth of 60cm. If needed, a supplementary 
water supply should be used to maintain these levels during times of low precipitation, in 
accordance with local/regional water restrictions. 
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Problems can arise during the mosquito season when changes in water levels cause the 
marginal vegetation around the edge of the pond to become waterlogged or to topple over 
into the water. This can create a floating mass of vegetation amongst which small shallow 
pools can form, providing ideal refuge for mosquito larvae from predators, such as fish and 
macroinvertebrates. The water that gathers in these shallow depressions rapidly warms up 
under direct sunlight and the decaying vegetation provides a rich source of nutrients for 
algal growth upon which the larvae can feed. In such cases, it is advisable to cut back the 
vegetation annually around the edge of the pool provided there are no identified fisheries–
related restrictions or issues. 

Habitat Enhancement Measures 

Vegetation: Vegetation, both terrestrial and aquatic, can have an important effect on the 
suitability of habitat for mosquitoes. Vegetation around the perimeter of water bodies 
provides habitat for adult mosquito predators, such as amphibians, insectivorous birds and 
spiders. Aquatic vegetation also provides habitat for larval predators, such as dragonfly 
nymphs, water beetles and fish, as well as their competitors, such as Daphnia and other 
filter feeders. 

Many studies have shown that female mosquitoes can detect light differences (Bates 
1949), and many vector mosquito species (e.g., Anopheles) seem to prefer laying eggs in 
sunlit areas. Hasler and Jones (1949) found that artificial ponds densely planted with large 
aquatic plants had significantly lower densities of phytoplankton and rotifers than did plant-
free ponds, thus limiting food availability for larval mosquitoes.  

Protecting Natural Predators

Invertebrates that prey on mosquito larvae include dragonflies and damselflies, beetles, 
true bugs, predatory flatworms, and some aquatic crustacea such as tadpole shrimp and 
copepods. These predators occur naturally in wetlands, and many have life stages that can 
rapidly colonize newly-flooded sites. Spiders, bats, amphibians, fish, and birds can also 
consume mosquitoes. All of these animals are generalist predators; they do not target 
mosquitoes specifically, but studies show their presence in a wetland can reduce and even 
completely control mosquito populations. Mosquito management practices that conserve 
natural enemies can reduce mosquito numbers while protecting the food chain, sustaining 
an intact and diverse biotic community, and conserving rare or endemic species in the 
habitat. 



109

Dragonflies form the most common insect group (Figure 2). There are more than six 
thousand species in the world. These insects belong to Odonata class and live in wetlands, 
and are very effective against many mosquito and fly species in your living space. Their 
aerodynamic maneuvering abilities make them good predators. Their sense of sight is also 
very good. (Yarsan & Çevik, 20017) 

Competitive interactions can have a significant effect in mosquito population dynamics 
particularly when resources are in short supply. For example, tadpoles compete with 
mosquito larvae for algal resources as well as preying on the larvae directly (Mokany & 
Shine 2003a). In addition, tadpoles may reduce growth and survival of mosquito larvae due 
to associated pathogens (Mokany & Shine 2003b). Promoting the abundance of anurans 
can, therefore, have a significant effect on the reproductive success of adult mosquitoes 
and mortality of their larvae. The abundance of amphibians is often related to increased 
vegetative cover, both submergent and emergent, which provides shade and refuge from 
predation. 

Promoting the presence of mosquito predators and competitors may also contribute 
indirectly to an overall reduction in mosquito density because mosquito habitats become 
less attractive to females. For example, studies have demonstrated that given a choice, 
females tend to lay eggs in sites without tadpoles (Mokany and Shine 2003b). 

Interagency Communication and Cooperation

Establishing good communication and coordination between neighboring municipalities 
or sub-provincial municipalities increase management success not only for mosquito 
control, but all pest control efforts. Therefore, it is advisable to form communication 
and cooperation units, carrying out regular meetings to share information about pes 
management. 

Public Education

Public awareness raising and participation increases efficiency of mosquito control efforts. 
Together with awareness raising activities, establishing communication plans by control 
agencies reduce breeding rates, using personal protection equipment prevents spreading of 
diseases and in general, increases the success rate of management programs. 

A variety of human-made habitats such as stagnant water at the backyard, bird baths, 
clogged gutters, unmaintained ponds, and neglected pet dishes, serve as fertile breeding 
grounds for mosquitoes. Consequently, community-based mosquito management programs 
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founded in public education and community involvement that focus on individual actions 
to remove such breeding sites have been found to be the best means to achieve effective 
mosquito and disease control. 

Success of public education in mosquito management lies in the extent to which citizens 
change their behaviors. Therefore, it is important to aim education campaigns at different 
demographic groups, education levels, socio-economic structure and age groups. 
Monitoring surveys are useful in assessing how successful public education campaigns are. 
It is also critical to focus on communities or societies with special needs or that require 
alternative approaches in order to engage in successful management. 

Baits and Attractant-Based Traps

Attractant-based traps for “attracticide” (lure and kill) mosquito control are still being 
investigated with some success. Results vary greatly depending on location, habitat, and 
mosquito species, but bait traps have some potential to reduce mosquito abundance, 
especially in areas where one species dominates the population or where adult mosquitoes 
do not disperse far from the larval habitat. 

Surface Oils and Monomolecular Films

Surface oils (Golden Bear) and monomolecular films (Agnique, Arosurf) form a thin layer 
that reduces the surface tension of water and essentially causes mosquitoes to drown, as 
larvae, pupae, and adults are unable to attach to the water’s surface to breathe, emerge, 
or lay eggs (Floore 2006). The surface oils last for a short time (~12 hours), but the 
monomolecular films may persist for up to two weeks. 

Sustained winds over 10 mph, run- off, rain, or tidal action displace films and result in poor 
mosquito control; the presence of vegetation or floating debris can also interfere with 
surface layer formation. 

These are toxic to aquatic insects of which many feed on mosquito larvae that breathe 
oxygen from the surface. They have adverse effects on avian eggs and chicks and generally 
cause an unwanted layer of oil on the water surface. 

Products that decrease surface tension of water are used effectively in situations where no 
other organisms are active and/or where a biocidal product cannot penetrate into, such as 
closed spaces.
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Biological Control

Bacterial Larvicide Options

Microbial insecticides are commercial products which contain insect toxins derived 
from bacteria, fungi, viruses or protozoa. Their biggest advantage is their target-specific 
properties, thus, not affecting non-target organisms. The most common types are the ones 
based on Bacillus thuringiensis (Bt) bacteria and there are a few Bt strains which target 
different vector groups. The most common variety is Bacillus thuringiensis var. kurstaki, 
a ‘moth-icide’. Bacillus thuringiensis var. tenebrionis affects Colorado potato beetles and 
Bacillus thuringiensis var. israelensis affects mosquito larvae. (Roh, Choi, Li, Jin & Je, 2007)

Larvicides are chemical or biological agents applied directly to still waters where mosquito 
larvae breed. Larvicide use is approved according to the season and the level of local 
mosquito populations. Their advantages include being able to reach unnoticeable breeding 
spots, reducing mosquito numbers before they become bloodsucking adults, and reducing 
use of adulticide products. It also reduces pesticide use in general. 

Another bacterial insecticide used in mosquito control is Bacillus sphaericus (Bs). It 
is similar to B. thuringiensis, but unlike Bt, which is more effective in clean waters, Bs 
performs better in dirty waters. However, it doesn’t affect house flies or Aedes species. B. 
sphaericus is usually a longer lasting product than B. thuringiensis. It is generally suitable 
for use in dirty waters which contain Culex species. Residue risk is lower in some conditions. 
This, when combined with its persistence and that it does not affect non-target organisms, 
can be an advantage in some cases. Pellet and other solid formulations are found in field 
trials to be active against mosquito larvae for more than eight weeks. There are granule, 
powder and soluble concentrate formulations. (Yarsan & Çevik, 2007)

B. thuringiensis is usually applied as water-soluble or granule forms. Solid formulations 
persist on the water surface for around 30 days, releasing active substances meanwhile. 
It is not affected by environmental conditions such as rain or temperature, which makes 
it suitable for use in environments with variable conditions, as well as fixed conditions. 
It is also applicable to small businesses and optimal for difficult-to-reach locations. In 
open areas, wind causes the product to flow away on the surface of the water, reducing 
its effectiveness. On the other hand, these solid formulations do not dissolve in water, 
therefore a reduced performance in dirty waters. This is why they are preferred for clean 
water applications (16,17).
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Benefits of using biological agents in mosquito larvae management: When Bacillus 
bacteria undergo spore production, they also produce accompanying protein crystals. 
Alkaline conditions in the insect’s gut cause these crystals to solubilize when ingested and 
release toxins which disrupt the midgut cells, which in turn causes cessation of feeding in 
a few hours and death in a few days. Advantages of these products are, that they do not 
adversely affect the operator during or after the application, and because they are toxic to 
organisms with alkaline gut conditions, they rarely affect non-target organisms or do not 
affect at all. Bacillus sphaericus is more efficient for longer if applied in waters that already 
contain larvae. These bacteria continue to live and breed even after the larva is dead, 
making them quite efficient. Bacillus sphaericus performs better than Bacillus thuringiensis 
in this regard. 

Entomopathogenic Fungi

Increasing concerns about environmental issues and raising public awareness on adverse 
effects of traditional pesticides are pointing researchers towards natural pest control 
agents. Fermented products with antifungal biopesticides are increasingly taking the place 
of chemical pesticides. 

Fungal disease agents such as Lagenidium giganteum have been investigated in lab settings 
but have limited use and efficacy in biological control of mosquito larvae. It is relatively 
ineffective in saline or pollutes waters and at water temperatures outside of an optimal 
15-350 oC range. 

Entomopathogenic fungi affect only mosquitoes and are preferred for their recyclable 
properties. However, it is difficult to mass produce these, their shelf life is short and efficacy 
is variable. (Mazzacano & Black, 2013)

Mosquito Control Using Fish 

Gambusia and Cyprinidae

Gambusia (Gambusia affinis) and some other cyprinids (carp and minnow) feed on 
mosquito larvae and have been used commonly where malaria is an issue. Gambusia 
is especially important in mosquito control and common in small or large ponds and 
pools where control is difficult. They are also called the mosquito fish, depending on the 
conditions, they can become fertile adults in four months and can have six offspring in a 
year. Because of its fast breeding rate, they can easily adopt various environments such as 
rice fields, ponds and rivers.
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Despite an adult Gambusia’s small size, it can consume hundreds of larvae in one hour. 
However, they can also prey on other organisms feeding on mosquito larvae (e.g. odonatas 
and carps) and reduce their numbers. Therefore, it is suggested to use Gambusia only 
in closed systems like artificial ponds and irrigation pools of various sizes. (Filazi & 
Küçükosmanoğlu, 2016), (Beddington, Free, & Lawton, 1978), (TR General Directorate of 
Public Health, 2017).

 The mosquito fish has eliminated many local fish species in northern states of the USA. In 
British Columbia, it has become an invasive species. Their potential negative impacts on 
local species should be seriously considered before introducing any exotic species to a new 
environment, relevant institutions should be consulted and legal regulations should be 
followed. 

Other fish species

There are many fish species suitable for mosquito control, such as stickleback 
(Gasterostediae), perch and goldfish (invasive). Fathead minnow (Pimephales promelas) is 
a small fish feeding on larvae and has been used successfully in many situations. Fathead 
minnow is special in mosquito control, because it keeps feeding on mosquito larvae even if 
there are other food sources in the habitat, and they can survive harsh winters, eliminating 
the need to re-introduce it every year.
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Some fish species used in mosquito control. (Yarsan & Çevik, 2007)

Trials With Local Species

New Orleans Mosquito Control Department began using tiny freshwater crustaceans 
called copepods at tire dumpsters to eliminate mosquito larvae breeding in old car tires. 
These small but insatiable copepods have been successful in targeted control of container-
breeding mosquitoes. New Orleans trials have also been quite successful in controlling 
mosquito larvae breeding in old car tires. (See. Good Practices – New Orleans and New 
Jersey, page 139)

These freshwater crustaceans have also been used in roadside ditches, small ponds, 
clogged gutters and many other small and wet habitats favorable for mosquito breeding. 
They found to be especially beneficial in sensitive areas such as near schools.  

Genetic Modification Strategies

Most vectors have a high breeding rate and adaptive genome structures, making them 
difficult to control. There are many studies pointing out this adaptive genome in explaining 
their ability to develop resistance to chemical and natural insecticides and the fact that 
they can quickly adapt to various environmental and climatic conditions. Therefore, 
research is focused on environment-friendly, efficient genetic modification methods which 
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* The generic name for fatal genes.
** A cloned gene placed in an organism, which can successfully be transferred to the offspring.
*** An antibiotic.

can be used on large scale, and these are thought to become a part of Integrated Pest 
Management approach. 

Genetically modifying vectors, is a biotechnology process developed for reducing 
populations or their ability to transmit diseases. These modified vectors are then released 
into natural habitats so they breed with wild individuals. 

Genetic modification is done in order to reduce vector populations by using the sterile 
insect technique, or to prevent vectors from transmitting diseases by using gene expression 
modification. 

Genetic modification methods have already become a promising research area especially 
for mosquito control. There are usually two different approaches to genetic modification 
methods; one is to develop refractor mosquitoes to take place of natural vector 
populations, the other is to release mosquitoes carrying a lethal gene* for suppressing the 
target population. In the first approach, vectors can keep breeding and it enough to release 
them only once or a few times to increase the frequency of exogenic gene** and to fix 
it in the target population (inoculative release). The second approach requires repeated 
releasing because the lethal gene must be passed on to next generations but vectors 
cannot breed (fatal release). (Wilke & Marrelli, 2012) (Filazi & Küçükosmanoğlu, 2016)

Vector population suppressing strategies based on genetic modification methods have been 
progressing at an unprecedented pace, but the lack of legal regulations regarding these 
methods are causing problems. It is necessary to establish relevant legal regulations, carry 
out risk assessments and public consultations. 

There are only a few field trials of genetic modification applications. The risks include 
unknown ecological and epidemiological impacts, irreversible effects on mosquito 
populations, and the possibility of some mosquitoes breeding in waters contaminated with 
tetracycline. ***
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u Sandflies (Biting Midges)

Sandflies are only 2-3 mm in size, covered with hair-like structures (setae) and have long 
legs. When they are immobile, their wings are closed on their abdomen and are ‘V’ shaped. 
Adult sandflies hide in humid, dim or dark places, in places where wind cannot penetrate 
such as tree holes, barns, manure heaps, caves, cracks and crevices on the walls, closets, 
toilets and bathrooms. Just like mosquitoes, they bite at night and rest during daytime. 
They may cause a prickling and itching sensation where they bite, and cause infections with 
fever and allergic skin irritations. They are vectors of cutaneous leishmaniasis especially in 
Turkey (TR General Directorate of Public Health, 2017)

Sandfly larvae do not live in aquatic environments. Larval development takes 20-30 days 
depending on conditions such as food availability, temperature, humidity and the species. 
According to fauna research covering many parts of Turkey, 24 Phlebotomus (5 subspecies) 
and 4 Sergentomyia were identified, totaling 28 biting midge species. 

Sandfly management relies on physical and mechanical control methods similar to the 
methods used against mosquitoes. As in all other pest control approaches, public education 
and participation is critical for success. 

Manure heaps, decomposing vegetation, organic wastes and garbage heaps, which can 
breed sandflies should be eliminated or reduced, and public education activities should 
be organized to achieve these targets. Larval control and sticky tapes are not used against 
sandflies, but adult management is similar to adult mosquito and house fly control. (Çetin 
& Özbel, 2017)

3
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7.6

6 Alternative Control Methods for Weeds

Herbicides are the most commonly used class of pesticides in public areas. Therefore, it is 
critical to consider reasons behind weed control practices first, if a non-pesticide approach 
is going to be adopted: Is it possible to let weeds grow spontaneously in some areas? Do 
weeds cause aesthetic and safety concerns (slippery grounds, vision blocking, etc.) or public 
health risks (pollens that cause allergies, plants that irritate the skin)?

Different methods of weed removal can be used depending on the ground type, the size of 
the area and ease of access. The main methods of weed removal are mechanical (brush, 
mower, jet wash) and thermal (direct flame, hot air, infrared, hot water, vapor or mousse). 
The latest trend is the return of the hoe and in-depth training for gardeners so that they 
can rapidly pinpoint weeds. The initial outlay is small and the results are increasingly 
promising. 

It is undeniable that herbicides such as glyphosate are effective tools for dealing with 
unwanted vegetation in the amenity sector. (See Glyphosate box on page 23) However, 
in recent years, a growing body of evidence has pointed to the hazardous properties of 
glyphosate and other herbicides, the risk their use poses to operators and the public as well 
as wider concerns about the potential for herbicides’ negative effects on biodiversity. 

Adding to the increasing calls for alternative approaches to be found are concerns 
around possible litigation cases against local authorities over their use of herbicides. A 
recent US legal case brought against the manufacturers of glyphosate, one of a number 
of similar cases, resulted in a school groundskeeper being awarded millions of dollars in 
compensation as a result of contracting non- Hodgkin’s lymphoma from using glyphosate-
based products in his day job. Such cases highlight the significant financial and legal risks 
the use of herbicides poses to local authorities and other land managers. Also, the GMB 
Union (a laborers’ union in the UK with 631.000 members from almost all sectors), which 
represents municipality employees, called for a ban on the use of glyphosate to protect the 
health of its members and the general public. 
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Benefits of non-chemical weed management:

Environment: Reduced pollution (air, soil, water). Herbicide use in urban areas, and more 
specifically on impermeable surfaces, is a source of water pollution.

Biodiversity; benefits to pollinating insects and other beneficial insects, soil 
microorganisms, birds, amphibians and plant diversity. 

Citizens; protection for the most vulnerable groups from exposure to potentially harmful 
substances thus improving the quality of life for residents (and their pets) and those 
entering the city and its green areas. 

Staff; will be better protected from the short- and long-term health consequences of 
occupational exposure to herbicides. 

Getting ahead of the game; pre-empting any changes in pesticide regulations. 

Reducing your costs; adoption of pesticide-free techniques has shown cost savings in the 
long-term where it has been developed over a number of years. 

Legal and financial liability; reduce or remove the potential for an expensive court case 
taken by operators or bystanders who develop health problems resulting from exposure to 
herbicides. 

As a selling point to the public; the public are keen to see pesticide reductions and 
reducing or stopping their use can boost the ‘green’ credentials of a council. 

When planning to reduce or stop the use of herbicides, the most critical first point is to 
be aware that there is no silver bullet – there is no like for like replacement. To make a 
successful transition away from herbicide use, the non- chemical alternatives deployed 
have to comprise of a mixture of techniques and approaches backed up by a sensible, 
achievable strategy and the political will to see the plan through over the long-term. 

An important consideration when looking into alternatives to herbicides is costs. Hackney 
Council in the UK, by auditing their herbicide use to identify where they didn’t need to 
spray and switching to spot spraying, reduced its herbicide use by 40% and made a saving 
of £10,000 per year. In other UK councils, where they have chosen to adopt high-tech non-
chemical alternatives, relatively small increases in costs have been reported, largely the 
result of having to purchase new equipment. However, the experience from these councils 
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has shown that, after the initial capital outlay, ongoing costs have reduced considerably. 
This is backed up by cities in Europe which have been pesticide-free for decades and have 
shown that, after an initial small increase, over the longer-term costs will come down. 

Options for small municipalities looking to buy equipment to administer non-chemical 
alternatives include: sharing the initial cost of the machine with one or more adjacent 
municipality; getting a local company to ‘sponsor’ the machine by covering the cost of 
purchase; hiring the equipment out to neighboring councils or local land managers; and 
getting the council’s contractor to buy the machine. 
Unlike glyphosate, many of the new non-chemical approaches such as hot foam systems 
can be used in all weather conditions and municipalities don’t tend to need more than 50 
days per year of use, so it is possible for many municipalities to hire out the machine to, or 
share with, others the remainder of the time. 

(Please see the section 'Dealing with Contentious Issues – Costs’ under the chapter ‘Towards 
Pesticide-Free Towns, Steps for Reducing Chemical Use in Municipalities’ on page 129)
 
Cost does not have to be an insurmountable problem. Improvements and saving will be 
developed over time and costs will eventually reduce as they have in other sectors such as 
alternative energy.

Alternative Methods for Eliminating Herbicide Use  
 
“Do nothing” or “do less” 
 
The priority of alternative management is to look strategically at where vegetation can 
be left alone or where expectations can be adjusted for those both maintaining and using 
public spaces. 
The first thing to do when looking to adopt an herbicide-free approach is to undertake an 
audit of which areas are currently being treated, why and how often. This involves asking a 
number of questions. 

Is there actually a need to spray in this area? Looking at whether a particular area could 
be managed in a different way in order to avoid having to treat it with herbicides is an 
important tool in any herbicide use reduction strategy. This approach requires asking 
further questions:

• Could you change the kind of plants you maintain in a park from the traditional
 bedding plants that need managing to one that uses wild native species that would
 naturally out-compete weeds? 
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• Could an area of amenity grass that might be sprayed to keep it looking neat and tidy
 be converted to a wildflower meadow? 
• Could you reduce treatment frequency or eliminate it completely in a given area? 

 
Mechanical Methods  
 
Hand Weeding
Perhaps the most ‘old fashioned’ way is simple hand-weeding, actually going in and 
physically removing weeds by hand. Whilst this is not a technique that can be applied easily 
to road and highway maintenance it can be effectively employed in parks and green spaces 
or other smaller areas. 
It is worth pointing out that it doesn’t necessarily have to be done by hand - the use 
of hoes, rakes and weeding hooks can all be employed to make the task easier. This is 
particularly effective for weeding cracks between paving and along the edges where 
pavements meet walls. 

Hand weeding can be done by volunteers, particularly in parks and green spaces but this 
could also be adopted on housing estates and similar areas with great effect. Making use 
of Friends of Parks groups by holding weeding days in parks is a great way of getting people 
together and also getting the work done. 
One area that could really profit from hand weeding is in schools. Children are particularly 
vulnerable to the effects of pesticides and so there is an urgent need to end the use of 
herbicides in schools. Combining hand weeding with lessons on biology, botany or food 
growing could be a great way to get the job done and bring children closer to nature. 
After an initial training program aimed at the field personnel, they can perform weeding 
anytime, regardless of the previous herbicide treatment schedule. 
 
Mowing and Strimming 
More mechanized methods are also acceptable alternatives to herbicides. Mowing and 
strimming regularly where required will keep weeds at bay, although it is important to 
monitor growth and undertake regular work. The good news is that areas are already likely 
to be mowed or strimmed as part of general site maintenance so this approach should not 
incur any extra costs. 

Ploughing empty lands is a common practice in Turkish municipalities, but it is important to 
monitor when the plants seed set and plough before this time. 
There are a variety of equipment available in Turkey, from tractor mounted models to 
smaller ones suitable for personal use, aimed at different soil and land conditions; such as 
weed cutters, rototillers and other similar tools. 
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Brushing
Brushing can be a very effective way to control weeds on pavements, block paving and 
other hard surfaces. Wire brushes are spun at high speed over the surface of the ground to 
rip weeds out of the ground. 

One of the major benefits of brushing is that it not only clears the weed itself but also other 
detritus, discouraging future growth. In contrast to herbicides or thermal technologies, 
the plant material is also removed by the brushing action so there are no remaining plant 
materials to collect. It can also be described as a preventative approach because regular 
brushing will ensure that areas are kept free of detritus, including rubbish and soil, which 
can provide fertile breeding grounds for unwanted vegetation if left unchecked. 

Brushing is also a very versatile approach that can be used on a variety of different surface 
types including gravel, artificial grass, block paving, tarmac and concrete. There are many 
different products based on this technology. The main drawback is the potential for 
damaging the surface that is being treated. However, developments in brushes for specific 
use on different surfaces mean that the likelihood of damage has been greatly reduced. 

Example of brushing
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Mulching
Mulching is a widely-known and accepted method for keeping weeds at bay. It reduces 
weed growth by keeping light from reaching the soil surface and involves using natural 
materials such as tree bark and wood chips or one of a variety of mulch mats that are 
available from various retailers. It is also possible to use other materials such as sand. Sand 
can also be used beneath newly laid paving to deter weeds. 

Mulching

Planting Regimes 
A more aesthetically pleasing approach is to use vegetation traditionally labelled as ‘weeds’ 
as display plants. Many of these so-called ‘weeds’ will be native species, ideally suited 
to local conditions, and bring benefits for bees and other pollinators. In addition, these 
plants will often produce beautiful displays of flower and foliage that are able to compete 
aesthetically with more traditionally accepted ornamental plant varieties. 
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Many municipalities and other land managers spend significant budgets each year on 
annual bedding plants. By using perennials and ornamental grasses that do not need 
replacing every year an equally vibrant display can be achieved, thereby eliminating 
the costs of replacing bedding plants annually. This task is becoming easier due to 
growing public support for native plants and wildflower meadows, both in terms of their 
biodiversity benefits but also their aesthetics.  

Thermal Methods 

Thermal Control With Hot Water or Foam 
Plants do not like an excess of heat, it kills them. With that basic principle in mind, a range 
of technologies have been developed which use heat to replace herbicides. There are a 
number of different approaches – steam, hot water and hot water with foam added. All of 
them work on the principle that temperatures near to boiling will kill the cells in the parts 
of the plant that are above ground surface. The plant itself is ‘cooked’ and dies. However, 
the root is not immediately killed as it would be with herbicide application, but with 
repeated treatments the plant will eventually weaken and die down to its roots. 

This is one of the reasons why there has been some reluctance in taking up this technology 
following a single demonstration. It isn’t in the first instance as effective as an herbicide 
but, given time, it will be equally if not more effective. This is why it is vital to undertake a 
proper trial of alternatives rather than simply rely on a one-off demonstration. 
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In a hot water system that a company developed, the water is heated to around 120oC 
which is applied with a low-pressure system via a long hose. It is very effective at killing 
weeds and can be used for other purposes such as killing moss and algae. 

The hot foam system developed by another company is very similar but, in addition to hot 
water, also uses foam made from vegetable oils to hold the water at a high temperature 
for longer. The foam itself is made from vegetable oils obtained from a variety of sources 
including wheat, maize and olive oil. This makes it more effective at killing the plant as it is 
‘cooked’ for longer. As with hot water, the system can also be used to kill moss and algae 
and remove chewing gum and graffiti. 

Both of these systems use non-toxic materials to achieve their results. In addition, because 
the materials are inert, they can be used in situations where herbicides cannot be used 
such as next to water courses or in rain and wind. So, these systems are as effective as 
herbicides but far more versatile in terms of when and where they can be used because 
they pose no identifiable risk to health or environment. 

Examples of hot foam treatments
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Flame Weeding 
Flame weeding was once a very popular option, particularly in Europe, but due to a variety 
of concerns about health and safety and carbon emissions their use has declined. However, 
they remain a useful tool for dealing with weeds in hard to reach places where other types 
of machinery would struggle. 
A new development in this area of technology is the infrared weed burner. The system 
uses a combination of infrared radiation and hot air to destroy weeds. The hand operated 
system is particularly suitable for use on paths and paving. 

Electric
This system works by passing a current of electricity through the plant which boils the plant 
from the root up. It has been shown to be a very effective control system.  
However, its use is limited in that only one plant can be treated at a time. This means that 
for large areas of pavement or road it would be too time consuming to make it a viable 
option. Where it comes into its own is for smaller spaces, such as gardens and historical 
sites and in particular for treating invasive species.

Rootwave machine, Exmoor Hogweed Control Project

Source: Exmoor NP, Flickr CC BY-NC-ND 2.0
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How to manage exotic invasive species?

Plants that grow outside their natural habitats and damage native vegetation are called 
invasive species. 

Key Points:
 

• Avoid bringing new species and prioritize local species.
• Inspect where the soil is coming from and avoid soils with weed seeds and roots. 
• Learn how to identify invasive species and control them at the root level.
• Map and limit invasive species spreading.

Table 3: Comparison of Alternative Weed Management Approaches
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There are two fundamental strategies for controlling invasive species: prevention and 
control.

Prevention is preventing new species from arriving at an environment. Control is about 
limiting growth of or eliminating certain species in an environment. Prevention is always 
cheaper and easier. The methods mentioned in the previous sections (hot water and foam, 
brush and flame weeding and electricity) can also all be used to control invasive species 
and are proving to be just as effective as chemical methods. In fact, due to the fact that 
they are less restrictive in terms of when and where they can be used, they might actually 
prove to be a more useful tool in the control of invasive species than herbicides. 

Other considerations

Better design of urban areas could reduce or remove the need to use herbicides altogether. 
This is an approach that has been used in several European countries with success. 

The basic premise is to use membranes beneath paved areas to stop weed growth, 
eliminate cracks where weeds and seeds can accumulate and ensure that areas are easily 
accessible for brushing to remove weed build up. This is difficult to achieve unless an area 
is being redesigned or built for the first time but as an option for the future it is worth 
considering. 

Designing out the need for pesticides can also include some of the things mentioned in 
the ‘do nothing’ section of this report. Leaving space for wildlife, creating meadows and 
allowing verges to grow are all part of the urban rewilding approach that can help reduce 
the use of herbicides. 

Diluted acetic acid solutions are very efficient in weed control on hard surfaces. It is 
basically vinegar, so it doesn’t pose bio-accumulation risks because it quickly decomposes 
in the environment. There are also some products with acetic acid as their active 
ingredients. This method is an efficient tool in small spaces like playgrounds, but its 
performance on large scale hard surfaces is still debated.  

It is a part of the management plan to explain to the public that their surroundings will 
start to look different as the use of herbicides is phased out - there will be an increase in 
‘weediness’. From the public health perspective, it is also very important to increase public 
understanding about the importance of these weeds for protecting our bees, pollinators 
and other insects.
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Case study: fair environmental conditions in urban areas in Germany - WHO
https://www.who.int/publications/i/item/9789240020047

The Royal Parks’ volunteering opportunities
https://www.royalparks.org.uk/get-involved/volunteer-with-us/current-volunteering-
opportunities

Vinegar: An Alternative to Glyphosate? - Deborah Smith-Fiola and Stanton Gill - University 
of Maryland Extension
https://extension.umd.edu/resource/vinegar-alternative-glyphosate

Suggested Reading

Alternatives to Herbicides: A Guide for the Amenity Sector - PAN UK
https://www.pan-uk.org/site/wp-content/uploads/Alternatives-to-herbicides-a-guide-for-
the-amenity-sector.pdf

Suggested Reading

Finally, if there really is no viable alternative, then stem injection should be the preferred 
approach to using herbicides to control invasive species. The herbicide is injected directly 
into the stem of the plant and then taken into the system to kill the plant. This is a very 
effective method of killing plants. However, even though it reduces the volume of herbicide 
used and makes run-off less likely it still comes with associated risks to human health and 
environment. 

https://www.umweltbundesamt.de/sites/default/files/medien/421/publikationen/19_07_31_ws_nochero_repo
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6 Ghent, BELGIUM

The city of Ghent’s population is around 470.000 and covers around 15.790 
hectares of land. Around half of this is open space. The city’s Environmental 
Services Department maintains around 1.000 hectares of land. These include 
green areas such as parks, nature reserves and cemeteries, but also road verges, 
riverbanks and green areas on roads. Maintaining such a large area is a difficult 
task.

For many years, the city has been managing these areas according to 
environmentally friendly methods, as part of an overall vision to make Ghent a 
sustainable and a livable city. Pesticides are identified as poison, so they are not 
used in maintenance. 

Pesticide use in public green spaces was officially banned on 1st January 2015, 
but was abandoned before this date. The Environmental Services Department 
started to cut pesticide use in the early 1990s. This was begun by a maintenance 
team in the Nieuw Ghent area, one of the city’s 25 municipalities, who started 
using different land management techniques. Instead of using pesticides to 
keep the soil underneath shrubbery weed free, the team allowed spontaneous 
vegetation to grow. Undesirable weeds were removed and desirable, often 
beautiful flowering plants were left to grow. The results were outstanding: 
the team realized that the areas were attracting more birds and the reaction 
from the residents was positive. Meanwhile, the gardeners learned a lot more 
about plants and this approach gradually spread throughout the Environmental 
Services Department. 

In 1997, an agreement was prepared to reduce pesticide use and the city 
applied to temporary grants to realize this target. Under the scope of this 
agreement, an environment-friendly approach was adopted for weed removal. 
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An inventory of pesticide use was made and an action plan evaluating the pesticide use, as 
well as raising awareness about the alternatives was carried out. 

Since 1997, pesticide use has been reduced annually. In 2003, the city drew up a reduction 
plan and in 2009, the Council decided to cut out pesticide use completely. 

Ghent's example gives an idea about a zero-pesticide policy gradually developing over time. 
The amount of active substances used in 1992 was 1000 kg. This amount was reduced to 50 
kg in 2002 and zeroed in 2010. 

This kind of transition must be based on a clear, forward-thinking decision in favor of new 
kinds of streets and parks. The new policy included introduction of weed burners and hoes. 
The best methods were studied in order to establish an agreement between designers, 
land managers and maintenance personnel. Staff were made aware and trained but also, 
awareness raising activities were organized for the citizens. 

In order to achieve the zero-pesticide target, the tasks between different departments of 
the municipality were separated and all departments played a role in pesticide reduction. 
Therefore, it was clearly established who was going to keep which area weed-free. 

The Environmental Services is taking care of footpaths and other green areas, meanwhile, 
other municipality services are taking care of parks, car parks and sports grounds. The 
residents of Ghent have to keep the footpaths in front of their own houses clear of weeds, 
but they cannot use pesticides for this purpose. 

There is a set of principles regarding a holistic parks and green spaces management. These 
principles attempt to ensure a balance between people and the environment and have to 
be taken into account in the plans. 

The city of Ghent cannot use some techniques to keep the environment weed-free. Instead, 
scythes are used or certain vegetation is allowed to grow spontaneously. Weeding is done 
selectively. Grass is allowed to grow over the bottoms of trees. 

Roses are not replanted every year and groundcover plants that do not strangle the roses 
are placed in between. Therefore, roots can go deep enough and roses are not damaged 
during hoeing or sweeping. 

When new shrubs are planted, seeds of groundcover plants are sown, allowing for 
a diversity of plants. When shrubs are used for borders, they don’t require mowing 
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maintenance, unless they become too big to control. The team responsible for mowing 
does it as selectively as possible and decides which plants to leave and which plants to 
remove. 

Hoeing and hand weeding can be used both on grassy areas and on hard surfaces. When 
needed, brushing and sweeping machines are used. Heating machines are also used for 
undesired plants sometimes, but it isn’t common anymore because of long treatment 
times and not very satisfactory results. Tiller is another method used in maintenance. It is 
important to remember that it is best to combine as many different methods as possible for 
the best results.  

Mowing is done at the bases of trees. This method is used in forest areas as well, and 
reported to be one of the quickest methods available. 

Preventive measures are also very important. Footpaths are swept with special machines a 
few times a year, eliminating the need for chemicals. 

There are some design measures which need to be taken into account. Some plants are 
placed at a lower level, so the trees remain in the center of the planted area. The choice 
of surface material is an important factor as well. For example, concrete surfaces do not 
require maintenance, but there are other surface materials allowing certain plants to get 
through, providing a more natural environment. 

In other areas, materials which allow grass to grow but which is also still mowable, are 
chosen. 

When deciding which plants to leave and which plants to remove, the citizens of the city 
are encouraged to develop tolerance against these weeds. 

The city of Ghent adopted a gradual and ongoing approach when planning this transition. 
Idea was to proceed step by step, rather than changing everything in one go. It was ensured 
that people who were involved in maintenance activities understood the process and 
participated in the transition.  

The first few years after changing the nature of the vegetation, the new system was 
regularly checked to keep it stable. Regular maintenance activities were carried out 
once or twice a year when necessary and a step-by-step, ongoing, continuous policy was 
implemented. The maintenance team knew that it could take years to break down layers of 
existing vegetation. 
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Awareness and training were important for the employees. Change and initiative were 
encouraged, so the potential problems of top-down organization were avoided. It was 
important for the maintenance personnel to have the confidence in taking initiatives 
and carry out appropriate practices because they were the most experienced people for 
achieving good results. 

The training program included basic plant knowledge, grassland maintenance and similar 
other subjects. An internal training program for employees and the Environmental Services 
Department was prepared. This way, for example, the Environmental Services Department 
personnel could meet with other departments’ personnel to share knowledge and 
experiences. Some training sessions on various subjects such as invasive exotic species are 
organized. There is also a ‘weeds working group’ who meet regularly and discuss various 
issues such as how to keep an area weed-free and which maintenance techniques to use.  

Informing and raising awareness of the citizens was a necessary part of the transition. 
Citizens were motivated to support the zero-pesticide policy. For example, for an area 
which had footpaths but then changed and transformed into grass, the reasons behind 
this transition were explained to the citizens; the area was not going to be mowed as 
frequently and the management wasn’t going to be as intensive as before. Signs were set 
up to tell people about the changes that are taking place and to raise awareness about 
the alternatives. It was important to emphasize the beauty of pesticide-free management, 
instead of disadvantages. 

After 25 years of ongoing efforts, the pesticide-free approach now covers the whole city 
of Ghent. The results can be clearly seen all around the city. As chemical weed-killers are 
no longer used, the streets are greener; poppies, buttercups and daisies are peppering 
the edges of the pavements. Until recently, it was very difficult for bees to survive in the 
city, but now, the city has several beekeepers who have found the city to be a healthy 
environment for keeping bees. Ghent is, therefore, now greener, healthier and more livable 
for everyone, not just for people who live in a house with a big garden. Now, no one needs 
to fear that their children can fall ill from playing in the parks. 

Reource: https://www.youtube.com/watch?v=JN8VIv038s8

‘‘Pan Europe – Pesticide-Free Towns Webinar’’ 30.05.2016

https://www.youtube.com/watch?v=JN8VIv038s8
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6 Lewes, East Sussex, UK

In 2016, local residents banded together to start a campaign to end the use of pesticides in 
the town of Lewes and extending out to the district of East Sussex.

The group began by organizing regular meetings for the core campaigners.

The original group consisted of a handful of concerned local residents, sympathetic town 
and district councilors and a representative of PAN UK (United Kingdom Pesticide Action 
Network). They decided that gathering local support from other residents was key to 
achieving success and so a petition was drawn up calling on the council to ban the use of 
pesticides across Lewes.

Whilst in this day and age it is more common to use online petition tools, in this case it was 
thought more powerful to have an old-fashioned paper petition. This would allow the team 
to go out and actually meet other residents to discuss the matter and garner support. In 
the end the petition attracted over 2,000 signatures, easily meeting the 1500 required to 
trigger a formal response from the council.

The core campaign group then arranged for the council’s contractor to give a 
demonstration of a new non-chemical alternative it had been trialing – a system based 
on hot foam. Lewes District Council was incredibly impressed with its capabilities but 
recognized that they may have to use it for longer, or more frequently, than chemical 
herbicide. 

How did the council move forward?

In response to their petition, the Lewes District Council officer responsible for weed control 
in parks and cemeteries, conducted a detailed study of weed control solutions, their 
effectiveness, and the implications in terms of pesticide reduction and cost. His report drew 
attention to the probable withdrawal of the license for glyphosate. Councils must plan 
ahead for other solutions. His recommendation was that the hot foam machine offered the 
best technical solution.

Based on this report, Lewes District Council approved the petition unanimously and this 
enabled council staff to begin implementing recommendations of the report. The purchase 
of a hot foam machine was done in partnership with the council’s contractor, Burleys, at no 
additional cost to local taxpayers.
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Conclusions

- Working collaboratively with the council produces results.
- Council officers are key allies and their involvement is essential.
- Foamstream and other technologies can be invested in without extra cost to the
 taxpayer.
- Campaigns can deliver results in a short period of time.

Resource: https://www.pan-uk.org/pesticide-free-lewes/

6 Glastonbury, Somerset, UK

Glastonbury is a small town, population approximately 9,000, in the county of Somerset 
in the UK. Glastonbury hosts one of the longest established music festivals in the UK, 
accommodating 150-200 thousand visitors for a week every year.  In June 2015, it became 
the first council in the UK to ban the use of glyphosate and switch to non-chemical methods 
of weed control in all areas used by the public. 

What campaigners did?

In 2015, when the World Health Organization published its findings that glyphosate is a 
‘probable human carcinogen’, Glastonbury residents showed up en masse to the annual 
town meeting to voice their concerns about its use in the town. The community called for 
a public vote, and voted unanimously to call upon the Town Council to ban glyphosate and 
other chemical herbicides. 

Whilst this was a huge victory for Glastonbury campaigners, the wider Mendip District 
Council and its contractors were still using glyphosate to control weeds and some of this 
spraying was taking place in areas of Glastonbury Town. On 9th June 2015, a Notice of 
Motion was submitted to a meeting of Glastonbury Council for consideration. The Motion 
called for the banning of use of all products containing glyphosate in the public areas of the 
town. 

The Motion requested that the subcontractors employed by Mendip District Council 
stop the use of all products containing glyphosate due to the associated health and 
environmental risks and in order to be in concord with the town’s Environmental Charter.

https://www.pan-uk.org/pesticide-free-lewes/
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In the supporting speech a councilor noted that there had been reports of declines in 
wild flowers and plants on Glastonbury Tor due to the use of glyphosate by the National 
Trust (NT) and to avoid this the NT had now switched to hand weeding in the areas of the 
Tor most frequented by the public. Another councilor presented a paper to the Council 
detailing the strong correlations between the use of glyphosate and adverse effects on 
human health. 

It was also noted that although the evidence for the potential harmful effects of glyphosate 
was not conclusive the town should err on the side of precaution and cease its use. 

At the end of the discussion a vote was taken on the Motion and it was carried by 12 votes 
for and one abstention, due to the councilor not being present at the time. 

How did the council move forward? 

The vote to ban glyphosate came into effect immediately and an alternative was needed to 
replace spraying. A council member had already been researching alternatives prior to the 
vote and been impressed by the hot foam system developed by the company Weedingtech. 
Trials of the system had been carried out in a number of places including Yeo Valley Farm, 
close to Glastonbury and also by South West Water. The results of the trials had all shown 
that the system was effective and positive testimony about the trials was made available on 
the Weedingtech website.

The Council decided to undertake a trial of several alternative approaches and compared 
hand weeding, hot water and the hot foam system. The trial monitored the time taken 
to apply the treatments, the effectiveness in terms of immediate dieback and the level of 
regrowth following the treatments. 

The trial concluded that hand weeding was not viable due to the high costs associated with 
labor and that hot water was not suitable due to cost implications. The costs for the various 
products were a determining factor and the hot foam system came out ahead of the other 
methods trialed.  

It was clear that the running costs, post equipment purchase, were significantly lower 
than the other alternatives. However, Glastonbury Municipality did need to purchase the 
hot foam machine and train staff to operate the equipment. The municipality is currently 
looking at the options for hiring the equipment out to other neighboring parishes in order 
to recoup some of the initial cost outlay. It is estimated that over the long term the cost 
savings will increase.  
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In terms of the effectiveness of weed control it is reported that the hot foam system took 
a similar length of time to apply and that the initial dieback of weeds was higher than for 
glyphosate. The regrowth following the initial trial was reported to be minimal but testing 
over the longer term is needed to establish the full effectiveness of the system.  

However, given the fact that hot foam system can be used in any weather conditions there 
is a lot more scope for when it can be applied and how effective a treatment it remains. As 
a contrast glyphosate cannot be used in the rain and its effectiveness is diminished should 
rain follow application thus requiring further treatments or a less effective end result. 

Conclusions

- The will of the local Council and their appreciation of the concerns of local residents
 meant that support for trying something different was possible. 
- The Council erred on the side of caution and had a full understanding of the
 precautionary principle and what that means in terms of protecting local residents
 from potentially harmful activities, in this case the use of glyphosate. 
- The Council made a decision that will have long term positive benefits rather than
 just looking to the short term. In this case the decision to invest in the Foamstream
 system had short term cost implications, but in the long term will both save the
 Council money and help to ensure a healthy, safe environment for the residents and
 visitors to Glastonbury Town. 

Resource: https://www.pan-uk.org/pesticide-free-glastonbury/

https://www.pan-uk.org/pesticide-free-glastonbury/
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Best Practices from Around the World

6 Seattle, Washington, USA

Seattle’s population is 737.000 and is a pioneering town in becoming pesticide-free in the 
USA. 

In August 2019, Mayor Jenny Durkan signed an executive order placing the pesticide 
glyphosate in the ‘most restricted’ category under the City's Integrated Pest Management 
(IPM) program, following increasing evidence that it is a probable carcinogen. In addition, 
she directed all land management departments to participate in an IPM interdepartmental 
team, which would update the City's IPM plan by the end of 2019, including the list of 
approved pesticides. 

While most plants and wildlife co-exist peacefully within Seattle's parks and open spaces, 
these urban habitats also include non-native pest species which negatively impact native 
species. Pests can be insects, plant diseases, invasive weeds, animals or birds. They disrupt 
the natural ecology of a habitat and landscape, creating an unhealthy environment for 
plants and sometimes for humans and pets.  

Since the late 1970s Seattle Parks and Recreation has used a process called Integrated Pest 
Management (IPM) to maintain healthy landscapes. IPM prioritizes preventative non-
chemical methods to reduce pests such as thoughtful plant selection, using mulch to reduce 
weeds and build soil health, and hand weeding and other non-chemical techniques. In IPM, 
pesticides are used sparingly as a last resort in targeted applications by trained professionals.

In 1999, the City of Seattle implemented a Pesticide Reduction Strategy to eliminate the use 
of the most potentially hazardous herbicides and insecticides, and to achieve a 30 percent 
reduction in overall pesticide use. Starting in 2001, Seattle Parks and Recreation began 
maintaining 22 pesticide-free parks (~20 hectares), and currently maintains over 250 areas 
- including playgrounds, picnic shelters, community gardens, all turf fields and sports track - 
without pesticides. 

Where glyphosate was previously used, IPM methodology is being assessed and non-
chemical methods are used to manage weeds. These methods include mulching on planter 
beds and around trees, flame and hot foam systems on hard surfaces. 

In 2015, Seattle became a ‘Bee City, USA’ by committing to establish and maintain healthy 
pollinator habitats.
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IPM at Seattle Parks and Recreation

Seattle Parks and Recreation (SPR) manages over 2560 hectares 
of parks and open space, nearly 12% of the city's land. These 
public spaces provide recreation opportunities for people and 
habitat for a variety of urban wildlife.

IPM has been practiced by SPR for over 40 years and is the 
standard operating procedure in natural areas, neighborhood parks, specialty gardens, 
golf courses, and greenhouses. An IPM program begins with park design and continued 
attention to plant care and culture, as healthy plants resist pests. 

If a pest concern is identified, SPR staff use cultural, mechanical, biological and (if needed) 
chemical control methods. For example, cultural control could mean planting the right 
plant in the right place, mechanical might mean hand-weeding, biological could be insect 
predators or bacterial products for mosquito control, and chemical might be a synthetic or 
naturally derived herbicide.

An IPM program considers the anticipation of potential pest problems to be the most 
important tool in pest management. Staff are trained and knowledgeable landscape 
maintenance professionals who understand the plants cultural needs and the potential 
for pest impacts and monitor landscape assets continuously in their daily work. Each park 
facility is unique, and staff evaluate their IPM strategies over time and make adjustments as 
needed for long-term successful pest management.

Horticultural and grounds maintenance staff share responsibility for managing pest 
problems. Staff who apply pesticides are required to have a Washington State Public 
Pesticide Operator's license and attend continuing education classes in IPM on an annual 
basis to update their skills and knowledge in pest management. 

The department also employs an IPM Coordinator who monitors overall programs, and 
ensures that regulatory requirements are met, including tracking pesticide use. This 
coordinator works with staff to research and develop new pest management strategies, 
especially regarding alternatives to pesticide use. The Coordinator also sits on the City of 
Seattle's Interdepartmental IPM committee, which reviews programs annually and makes 
adjustments to procedures and protocols. 

Resource: http://www.seattle.gov/parks/integrated-pest-management 

http://www.seattle.gov/parks/integrated-pest-management  
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6 New Orleans, Louisiana USA, and New Jersey, USA

Small artificial containers can breed large numbers of mosquitoes, and old tire dumps are 
among the biggest offenders. Because accessing to and treating tire dumps can be difficult 
and costly, the New Orleans Mosquito Control Board began using tiny native freshwater 
crustaceans called copepods* to control mosquito larvae in old discarded tires where 
rainwater collected. 
The use of small but insatiable crustaceans called copepods has been successful in the 
targeted control of container-breeding mosquitoes. Research in New Orleans showed 
significant benefit to including copepods in control efforts in artificial containers such as old 
tires. 

Caution must be exercised when using nonnative organisms in mosquito control. Non-
native predator species can cause more harm than good. Gambusia, commonly known as 
the mosquito fish, is easy to rear and has a large appetite, and has been used for decades 
in mosquito control programs. Unfortunately, this practice has allowed Gambusia to invade 
many waterways, where they displace native fish and decrease populations of native frogs. 
In some cases, use of Gambusia has worsened the mosquito problem, because these 
ravenous and non-selective fish consume all the other mosquito predators in the habitat. 
With native predators available, including native fish, mosquito management authorities 
should not resort to the use of non-native predators. 

Natural enemies can reduce or eliminate the need for 
pesticide treatments. It is important to select the correct 
pesticide to use in conjunction with natural enemies, as 
some pesticides also harm predators. 

Copepods, such as Macrocyclops albidus, were successfully 
used in New Orleans as a natural way to control

mosquitoes breeding in waste tires.
(Photograph: Wikimedia Commons; Dr. Ralf Wagner)

* Copepoda class of Crustacea order are common, tiny organisms of ecological importance, living 
in fresh and saline water. They are smaller than 2mm in size, and have more than 10.000 species; 
most of them in saline seas. They are also known to have a few parasitic species. They are divided 
into 3 groups according to their body structures, habits, behavior and ecological roles; Calanoida, 
Cyclopoida and Harpacticoida.

Resource: Döver, G. (2012)., Yeniçağa (Blou) Gölü Zooplanktonik Organizma Türleri ve Mevsimsel 
Dağılımı., Master’s Thesis. Natural and Applied Sciences Institute. Ankara University, Ankara.
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New Orleans’ effort was so successful that the New Jersey state also began experimenting 
with the use of native copepods to control Culex pipiens (an important West Nile Virus 
vector) larvae in waste tires. The New Jersey State Mosquito Control Commission began 
using native copepod species to control mosquitoes breeding in waste car tires. Adding a 
natural enemy to the system allowed less pesticide to be used, which also represented a 
saving for the city, as tire piles are a persistent problem for mosquito production. Copepods 
may provide all the mosquito control needed, but they can also be combined successfully 
with less- toxic larvicides such as Bti (Bacillus thuringiensis var. israelensis) to increase 
mosquito control—in some instances superior control to that seen with either copepods or 
Bti alone—while reducing the amount of costly pesticide needed. 

State Departments of Agriculture and Environmental Protection, with environmental 
conditions becoming favorable for mosquito breeding in New Jersey, joined their forces and 
released copepods to control mosquito larvae. 

A high number of Macrocyclops albidus, also known as copepods, are bred at the State 
Department of Agriculture’s Beneficial Insect Rearing Laboratory under the Mosquito 
Control Program, in order to control vector mosquitoes in the region. These are important 
also for agricultural reasons, because diseases like Eastern Equine Encephalitis (EEE) and 
West Nile Virus are fatal for horses as well. 

Intermittent rains and dry spells followed by more rain, are creating a variety of 
microhabitats for mosquitoes, such as wheelbarrows, gutters, boat tarps and plant pots.

The copepods thrive in fresh water and are a valuable tool in battling mosquitoes in 
artificial containers, roadside ditches, small water pools, clogged downspouts and other, 
smaller wet areas that can breed plenty of mosquitoes. They are especially helpful tools in 
fighting mosquitoes near schools, where use of certain pesticides is restricted.

DEP’s pesticide-free mosquito fighting program also employs the use of several small fish 
with an appetite for mosquito larvae. Gambusia affinis, or mosquitofish, and fathead 
minnows, freshwater killifish and bluegill sunfish have been stocked in many lakes and 
ponds statewide.

The use of these biological control agents is but one small part of a statewide integrated 
approach to mosquito control, and not a replacement for long-established procedures. The 
state's assistance to county mosquito control programs helps to reduce their dependence 
on insecticides, providing them a variety of natural tools to help deal with mosquito issues.
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Cape May is one of 11 counties this year participating in the copepod program and Cape 
May County Department of Mosquito Control has been in existence since 1915. It manages 
mosquito populations using an integrated control approach, stressing environmental safety, 
economics, efficacy, research and surveillance in order to protect the health and welfare of 
county residents and the many tourists who visit during the months mosquitoes are active.

New Jersey is planning to extend copepod use together with the state of New York. 
Among copepods, New Jersey Mosquito Control Program covers the following:

Water Management

Source reduction, or water management, is viewed as the most efficient method of 
mosquito control. In general, water management can be defined as the enhancement of 
the environment to reduce or eliminate those habitats favorable to mosquito production.

Although water management techniques vary depending upon the mosquito species and 
their breeding habitats, all accomplish two major objectives: ‘to provide long term or 
permanent control’, and ‘to eliminate the need for the repeated use of chemicals in the 
managed areas’.

The New Jersey Mosquito Control Commission has provided state aid to various county 
mosquito control agencies to support water management projects since 1956.

Vector Surveillance

Eastern Equine Encephalitis (EEE) is a mosquito-borne disease that frequently infects wild 
birds, horses and in some cases, humans. Since 1976, a partnership with all twenty-one 
county mosquito control agencies and Rutgers University has monitored EEE virus activity 
in New Jersey mosquitoes. The mosquitoes involved in its transmission are collected at 
specific sites in the state and with commission funding are tested by the Department 
of Health - Public Health Environmental and Agricultural Laboratory for the EEE virus. 
Mosquito control agencies are updated weekly during the active season on the status of 
EEE and its mosquito vectors. In response to the West Nile Virus outbreak, this disease is 
also monitored via support from the State Mosquito Control Commission.

State Equipment Use

Various types of equipment, ranging from specialized low-ground pressure hydraulic 
excavators to laboratory equipment, are available to county mosquito control agencies 



142

and the New Jersey Agricultural Experiment Station for mosquito related research and 
control projects. The Office of Mosquito Control Coordination administers this program 
with funds appropriated annually by the commission. The commission also assists with the 
reimbursement of the expense of repairs to this equipment. Over 130 pieces of equipment 
are available free-of-charge to mosquito control agencies statewide.

Biological Control

With biological control, natural predators or parasites are used to eliminate or control 
the target pest. A natural predator, the mosquitofish (Gambusia affinis), has greatly aided 
the commission's goals. The commission also raises four additional fish species: fathead 
minnow (Pimephales promelas), freshwater killifish (Fundulus diaphanus), pumpkinseed 
sunfish (Lepomis gibbosus) and bluegill sunfish (Lepomis macrochirus), for biological control 
in areas where the mosquitofish cannot be released. With commission funding, the fish are 
raised at the Division of Fish and Wildlife's facility and distributed, at no charge, to county 
mosquito control agencies. Where practical, these fish control mosquito populations and 
reduce the need for pesticides.

Research and Development

The commission annually allocates funds to support mosquito-related research. The 
provision of funds and use of state-owned equipment for research has been an investment 
primarily geared toward the development of more environmentally-sound mosquito 
control methods in New Jersey. In the past, this research was focused on mosquito biology, 
mosquito-borne disease, pesticide use, and impacts of mosquito control activities on the 
state's wetlands.

Meetings

The commission normally meets on a monthly basis. In addition, the commissioners also 
participate in various meetings, seminars, and conferences with local, county, state and 
federal officials to address mosquito control-related programs, services and issues in the 
state.

Resources:
https://www.nj.gov/dep/newsrel/2012/12_0072.htm
https://www.nj.gov/dep/mosquito/programs.htm 
https://xerces.org/sites/default/files/2018-05/14-005_01_
HowToCreateAnEffectiveMosquitoMgmtPlan_web.pdf

https://www.nj.gov/dep/newsrel/2012/12_0072.htm https://www.nj.gov/dep/mosquito/programs.htm  https:
https://www.nj.gov/dep/newsrel/2012/12_0072.htm https://www.nj.gov/dep/mosquito/programs.htm  https:
https://www.nj.gov/dep/newsrel/2012/12_0072.htm https://www.nj.gov/dep/mosquito/programs.htm  https:
https://www.nj.gov/dep/newsrel/2012/12_0072.htm https://www.nj.gov/dep/mosquito/programs.htm  https:
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6 Irvine, California, USA

Population of the City of Irvine in the state of California is around 273.000 and focuses on 
long-term prevention or suppression of pest problems with minimum impact on human 
health, the environment, and nontarget organisms with the limited use of pesticides in 
accordance with direction provided by the City Council for Parks, Fields and Playgrounds; 
and City-wide Pest Management Guiding Principles. 

City-wide Pest Management Guiding Principles are:

a. Use of organic pesticides in all City properties. 
b. Limit exposure to any pesticides where children and the general public congregate. 
c. Incorporate additional guidance on use of pesticides for city rights of way, facilities,
 and other properties as reflected in the staff report. 
d. Use EPA Level pesticides in a targeted manner, and only if deemed necessary to
 protect public health and economic loss by a licensed pest control adviser and City
 staff, when pests cannot be managed by other methods that we would have. 

Public Works staff reviews all new development and rehabilitation project plans to verify 
compatibility with the site’s environment. 

The Maintenance Divisions hire a consultant or contractor to provide regular monitoring 
services for all of the City’s properties. The consultant or contractor determines if pest 
populations are increasing, decreasing, or staying the same and to determine when to 
use a control tactic. The consultant or contractor provides monthly monitoring records 
which include information such as date of examination, pests found, size and extent of the 
infestation, location of the infestation, control options utilized, effectiveness of the control 
options, labor and material costs. 

Non-Chemical Control Measures used in the City of Irvine:

1. The Landscape Division shall utilize cultural controls which are modifications of
 normal plant care activities that reduce or prevent pests. In addition to those
 methods used in pest prevention, other cultural control methods include adjusting
 the frequency and amount of irrigation, fertilization, and mowing height. 
2. The Maintenance Divisions shall utilize mechanical control tactics involving the use of
 manual labor and machinery to reduce or eliminate pest problems using methods
 such as handpicking, physical barriers, or machinery to reduce pest abundance
 indirectly. 
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3. The Maintenance Divisions shall utilize the use of environmental manipulations that
 indirectly control or prevent pests by altering temperature, light, and humidity can be
 effective in controlling pests. Although these tactics are difficult to use for most pests
 in outdoor situations, they can be effective in controlling birds and mammals if their
 habitat can be modified such that they do not choose to live or roost in the area. 
4. The Maintenance Divisions shall utilize a biological control practice which uses
 living organisms to reduce pest populations. These organisms are often also referred
 to as beneficials, natural enemies or biocontrols. They act to keep pest populations
 low enough to prevent significant economic damage. Biocontrols include pathogens,
 parasites, predators, competitive species, and antagonistic organisms. Beneficial
 organisms can occur naturally or can be purchased and released. The most common
 organisms used for biological control in landscapes are predators, parasites,   
 pathogens and herbivores. 

The Integrated Pest Management (IPM) program applies to all City departments, although 
the majority of pest management responsibilities are under the guidance of the Public 
Works Landscape Division. 

The City of Irvine IPM policy promotes environmentally sensitive pest management 
practices while preserving assets, protecting the health and safety of the public, and City 
employees. All costs and impacts associated with pesticide use, including community and 
environmental health, are considered. 

IPM is a decision-making process for managing pests. A monitoring system is utilized to 
determine pest levels and tolerance thresholds. It combines biological, cultural, physical, 
and chemical tools to minimize health, environmental, and financial risks. The monitoring 
system requires extensive knowledge about pests, such as infestation thresholds, life 
histories, environmental requirements, and natural enemies to complement and facilitate 
control of pests. 

As part of an IPM program, pesticides may be used when pest thresholds get too high. 
Regardless of the pesticide being organic or synthetic, the goal is to rid a pest and caution 
should be taken when applying the product. 

To ensure the IPM program continues to be an adequate tool to meet the City’s pest 
challenges while upholding the program goals adopted by the City Council, staff shall 
continuously examine and evaluate components of the program’s effectiveness. In addition, 
all contractors that apply pesticides on the City’s behalf are required to adhere to the IPM 
Policy. 
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Alternative Pest Control Methods for Landscape Maintenance 

The Public Works and Transportation Department’s Landscape Division employs alternative 
methods for weed control, such as using steam and mechanical removal. 

A new technique called Fraze mowing was performed to annual weeds from athletic fields 
during the springtime. The desired result is removal of annual weeds and to provide a level 
playing surface for the perennial bermudagrass to regrow into a dense stand of turfgrass. 
The process is labor intensive and creates a substantial amount of debris for the contractor 
to haul away. The cost per acre for the operation is approximately 2,000 USD. Landscape 
staff noted the improved playability of the fields, but annual weeds regrew quicker than 
expected, especially crabgrass. In 2021, staff will schedule the Fraze mowing during warmer 
summer months to allow the bermudagrass to recover quicker and fill in the voids to 
prevent weeds. 

Other non-pesticide weed control measures include applying three inches of mulch in 
landscape planter areas to minimize weed growth. Alternative methods are performed by 
City landscape maintenance contractors in City parks and public right-of-ways. City contract 
services manually remove cattails in drainage facilities to ensure proper water flow. In 
addition, Smart Irrigation Controllers apply the proper amount of water to City landscapes, 
which minimizes disease and weed growth, thus limiting pesticide use. 

Fraze mowing
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The City is responsible for maintenance of 40 hectares of fuel modification zones in the 
Village of Turtle Rock where goats are used for vegetation management. The use of goats 
successfully demonstrates an alternate method to manage property without pesticides 
or contract labor. This successful practice has been implemented into the maintenance 
operation for fire fuels reduction.

Example of a landscape contractor using steam to eradicate weeds in hardscapes.

Example of goats performing weed abatement in the City’s open spaces.
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The Landscape Division also used biological control to reduce pest populations. Biological 
control uses organisms often referred to as beneficials, natural enemies, or biocontrols. The 
biological controls act to keep pest populations low enough to prevent significant economic 
damage. The most common organism types used for biological control in landscapes to 
combat pest populations are predators and parasites. In 2020, nearly one million beneficial 
insects were released in the parks and streetscapes to combat destructive pests, instead of 
relying on pesticides. 

Landscape modification and proper sanitation continues to be an effective non- chemical 
approach to rodent management. By removing plants away from buildings, removing 
understory vegetation and using closed trash can receptacles, rodent populations are 
manageable. 

Example of beneficial insects about to be released in a City park.

Example of raising shrub canopies to reduce covered habitat for rodents.
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Alternative Pest Control Methods for Public Facilities Maintenance 

The Facilities Maintenance Division of Public Works has implemented an integrated 
and tiered approach to manage pests in compliance with the City’s IPM policy. Facilities 
Maintenance staff perform routine inspections to identify, report, and manage pest activity. 
Staff works closely with facility operators to improve food storage, sanitation, and waste 
management practices. 

Exclusion methods and barriers have been deployed at several City facilities to minimize 
pest intrusions and the staff is dedicating additional time to pest management research, 
planning and response. 

Staff addressed 47 requests for pest control service during the 2020 calendar year. In 
response to consistently high rodent activity in the absence of pesticides, the use of snap 
traps was increased at several City facilities. Staff performs facility inspections to identify 
and eliminate mosquito-breeding habitats. Staff has been trained on best practices to 
control mosquitoes around storage yards and facilities. During the latter part of the rainy 
season, staff inspect outdoor storage areas to correct situations where rainwater is trapped 
in containers or equipment. Staff used adhesive paper traps to control flying insects 
that manage to reach the interior of the facilities. The overall pest program in Facilities 
Maintenance focuses towards improving seasonal planning, preventive control measures, 
monitoring, and reporting. 

Alternative Pest Control Methods for Open Space Maintenance 

The Irvine Ranch Conservancy (IRC) has incorporated the City’s IPM policy into its 
maintenance protocols. No pesticides were applied to control invasive species in 2020; 
only manual methods were used. Most annual species, including Sahara mustard (Brassica 
tournefortii) and stinknet (Oncosiphon piluliferum), were pulled by hand. Most perennial 
species cannot be controlled with organic herbicides and must be dug out of the ground. In 
particular, mature artichoke thistle is nearly impossible to hand pull and must be removed 
by shovel in an attempt to destroy the tap root and prevent seeding. The magnitude 
and threat of the North African knapweed (Centaurea diluta) population necessitated 
mechanical cutting followed by bagging and removal of mature seed. 

IRC continued ecological restoration at the junction of the Bommer Meadow and Nature 
Loop trails. As part of site preparation, grazing operations were expanded in the spring 
from the original four-acre pilot project site to include an additional four acres on the south 
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side of the Nature Loop Trail. Goats were used to reduce the cover of non-native grasses 
and broadleaf weeds and to prevent seed set. Additionally, IRC continued to experiment 
with ‘solarization’ as an alternative method of weed control at a restoration site along East 
Fork Trail that was established in 2018. Results from the past two years indicate that it is a 
highly effective, but labor-intensive procedure. Restoration crews doubled the area of new 
solarization beds in 2020 relative to past years. 

Pesticide Use 

The City’s contractors are all licensed by the State of California to use organic and synthetic 
pesticides, as required by their contracts with the City. As the party responsible to the 
State for the application for any pesticide, the City’s maintenance contractors researched 
available organic products approved for use in the State of California. All products used 
were reviewed by the City’s Maintenance Superintendents or Department Managers 
and approved prior to use. Due to the high acidity of the organic weed control products, 
applicators must use protective equipment to shield their eyes and skin which can 
sometimes give the public the perception the pesticide being applied is toxic. 

Pesticide Use in Parks and Public Facilities for Weed Control 

Since the IPM Policy implementation, the Landscape Division has successfully managed 
a healthy turf grass population with no synthetic weed killer applications on any City turf 
areas. The City has continued the practice of not using “Speedzone” (2, 4-D) and “Round- 
Up” (glyphosate) weed killers. In 2020, organic products were used sparingly to control 
weeds in planters. With 62 parks and the Great Park, the use of organic products was 
necessary to keep up with effective weed control in the parks. The lone exception was at 
the Great Park where a systematic synthetic herbicide is used to kill invading Bermuda grass 
in the synthetic soccer fields since organic products are not effective at controlling Bermuda 
grass and can damage the synthetic fibers due to their high acidic content. 

Resources:
https://legacy.cityofirvine.org/civica/filebank/blobdload.asp?BlobID=33282
https://legacy.cityofirvine.org/civica/filebank/blobdload.asp?BlobID=29414
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Best Practices from Turkey

6 İstanbul

İstanbul Metropolitan Municipality is serving 15,46 million people in a 5.343 km2 area.

Winter months in İstanbul are usually warm and rainy with occasional but long-lasting snow 
cover. Therefore, most insect species spend the winter in hibernation, but they sometimes 
wake up and spread earlier than usual. For example, mosquitoes start spreading, feed 
on blood, lay their eggs and go back to hibernation. This situation increases mosquito 
populations in the summer season. Summer months are usually hot and dry, but favorable 
conditions arise for mosquitoes to breed during transitional months, and especially in 
recent years, when summer rains are followed by hot and sunny days.  

Mosquito, house fly, cockroach, tick, flea and rodent (rats and mice) control is done by 
Vector Control Services within the Public Health Directorate. 

Mosquito and house fly management practices include regular control applications 
for larval and adult stages. Identified breeding spots such as construction areas, wet 
basements, wells, septic tanks, creeks and marshes for mosquitoes and places where 
organic waste material and manure is piled up for black flies, are periodically checked and 
treated with biocidal products. 

For control of invasive mosquito species which have different behavioral characteristics 
and which became common in İstanbul recently, such as Aedes albopictus, the municipality 
partnered with universities to develop a project. Information about the project is given 
below.

Alternative Methods/Techniques Used

Unlike other mosquitoes, Aedes albopictus species lay their eggs not on the surface of the 
water, but on humid soils, bottoms of plant pots, tree holes and waste car tires. When they 
get wet with rains or other reasons, they hatch and standard control measures are not 
enough to control these larvae. 

The ‘Invasive Mosquito Species Control Action Plan’ developed for these reasons, includes 
mobile and web based applications for residents to inform the municipality personnel 
about Aedes activities. Vectrol control personnel then place ovitraps in these breeding 
spots to manage Aedes populations. Traps where mosquitoes lay their eggs are called 
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ovitraps. Aedes mosquitoes lay their eggs on the abaisse langue (tongue depressor) in 
the trap. The eggs accumulating on the tongue depressors are collected every one to two 
weeks and counted in the laboratory. This provides seasonal population monitoring. The 
eggs in the ovitraps are later counted again to assess the performance of control activities. 
Physical and cultural control methods are also being used in areas where Aedes mosquitoes 
are identified. In situations where cultural and physical control do not perform well, 100% 
biological biocide products containing Bacillus thuringiensis israelensis (BTI) bacterium, 
affecting only target mosquito larvae are applied by WALS* technique. 

* WALS (Wide Area Larvicide Spraying) is a technique in which larvicides are sprayed in areas where 
Aedes breeding spots are not clearly identified. WALS method makes it possible to control container-
bred mosquitoes on large areas and is developed in the USA for controlling the Zika Virus, especially 
against Aedes albopictus and Aedes aegypti species, for which it is difficult to identify breeding spots. 
WALS is an application method which is an easier way of applying biocidal products in hard-to-reach 
mosquito breeding spots by using special droplet sizes, therefore controlling mosquito populations. 
https://www.valentbiosciences.com/publichealth/application-strategies/wals/

Table 1: Biological biocidal products used in applications.

This practice began in June 2020 at shipyards and harbors, airports and rest areas near 
highways, and gardens of apartments, cafés and restaurants, as well as parks in residential 
areas. The managers are planning to carry on with the practice indefinitely, since it is an 
important tool in controlling invasive mosquito species. Experiences will be shared with 
other municipalities.

https://www.valentbiosciences.com/publichealth/application-strategies/wals/ 
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Another method commonly used in biological control is the mosquito fish. Gambusia 
affinis, aka mosquito fish, is used to control mosquito larvae in artificial pools and ponds 
(not in natural ponds and rivers). 

Products that reduce the surface tension of the water have physical impacts on mosquitoes 
which spend part of their life cycles in water. They prevent pupae and larvae from clinging 
to the surface of the water and drown them. Female adults do not prefer to lay their eggs 
on the water surface with reduced tension. These products degrade in natural habitats 
after a while, have a physical impact and are not toxic. Products that decrease surface 
tension of water are used effectively in situations where no other organisms are active and/
or where a biocidal product cannot penetrate into, such as closed spaces.

Tools and Equipment

Sahada yapılan çalışmalarda çift kabinli kamyonet, ovitrapler, erişkin sivrisinek tuzakları, 
motorlu sırt pülverizatörleri, motorlu pülverizatörler, sırt pülverizatörleri, mobil tablet 
cihazlar, bilgisayarlar; laboratuvarda ise stereomikroskoplar ve bilgisayarlar kullanılıyor.

Yenilikçi Yaklaşımlar

Crew cab trucks, ovitraps, adult mosquito traps, engine-driven knapsack pulverizers, 
knapsack pulverizers, engine-driven pulverizers, mobile tablets and laptop computers 
are used in field treatments; and stereomicroscopes and desktop computers are used in 
laboratories. 

Innovative Approaches

Mobile and web based applications are developed for citizens to notify the municipality. 
The citizens can use this application to immediately notify the İstanbul Metropolitan 
Municipality Public Health Directorate of mosquitoes with photographs and locations. So, 
vector control personnel can intervene as quickly as possible. Citizens are also informed 
about mosquitoes and their breeding sites via brochures, newsletters and similar material, 
developed for cultural management. 

Citizens can also access information about vector management activities of İstanbul MM 
Public Health Directorate, using the mobile application. 
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Regular Applications and Critical Dates

Mosquito management is regularly carried out and the physical control measures applied 
at identified breeding sites are periodically monitored. For example, citizens are informed 
about breeding spots in their gardens such as barrels, pots, storage containers, and 
encouraged to eliminate these spots, and empty the barrels and storage containers. But the 
addresses are monitored even afterwards. Ovitraps are set, controlled and populations are 
monitored weekly. 

Activities start in March and continue until no eggs are found in the traps, which is usually 
until the end of November. Reports are prepared and general assessment takes place in 
December. Necessary improvements are discussed before the next season begins. 
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Traceability

All activities are entered into the mobile application by the users. Data in the mobile 
application is location-based, so they are directly mapped. Identification of the species 
collected from the field is done by the consultant universities and records are kept in the 
application database.

Places where invasive mosquito species spread and establish are identified during vector 
management activities. These sites are then recorded and continuously monitored via the 
application.

Comparison with Conventional Methods 

Since the method is currently being used, even though pesticide use data has not been 
collected yet, chemical biocidal product based control methods have stopped altogether. 
Control consists of cultural, physical and biological larvicides only. 
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Strategy Development and The Action Plan

Invasive mosquito species were first identified in 2015. Localized control measures began 
in 2017, but did not become common. In 2020, the problem was set forth by the Head of 
Health Department and universities were contacted.

In order to control invasive mosquito species, Hacettepe University and İstanbul University-
Cerrahpaşa Faculty partnered to develop the ‘Invasive Mosquito Species Control Action 
Plan’. The first phase of the action plan was to propose a management scheme, followed 
by a pilot project, and to assess machinery, equipment and personnel capacity required for 
a scale up of the pilot project. The next steps were to expand the application to cover the 
whole city of Istanbul, to prepare a report and share it with the public when the counting 
season was over. 

The mobile and web infrastructure in the action plan enabled citizens to participate in the 
action plan. It is now possible to monitor where invasive species are found, thanks to the 
notifications sent by the citizens via mobile and web applications. 

Companies from the private sector, which supply biocidal products and biocidal product 
application equipment, provided technical assistance for field applications. 

The Action Plan will be carried out in 2022 and will continue with improvements. 

Campaigns and Trainings

The Action Plan was explained to the citizens via Istanbul Metropolitan Municipality 
newsletters and journals. AIM-COST (Aedes Invasive Mosquito – European Cooperation 
in Science and Technology) 2021 annual meeting was also held in Istanbul. The meeting 
opened up opportunities for experience sharing, with important contributions from people, 
organizations and academics with experience on invasive mosquitoes in Europe. It was 
valuable in terms of demonstrating good practice examples to representatives of sub-
provincial municipalities. 

Because Aedes control is different from other mosquito control methods, the Action Plan 
included trainings on mosquito biology, habitats, identification, monitoring, setting up 
ovitraps and counting eggs.
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Evaluation

Vector Management Service is using cultural and physical control methods according to the 
pesticide-/biocide-free management approach. 

Awareness raising activities aim to visually explain mosquitoes, mosquito-borne diseases, 
protection measures, human-made breeding sources, how these sources occur and the 
importance of eliminating these sources, in order to encourage public participation. These 
activities focus on primary schools, secondary schools, high schools and undergraduate 
students, representing the whole society. Brochures about mosquitoes, black flies and ticks 
are distributed by Istanbul Metropolitan Municipality Vector Control Service employees to 
various public agencies such as schools, villages, municipalities, mosques and other places 
of worship, as well as directly to the citizens. Videos explaining mosquito breeding sites and 
personal protection measures are displayed in subways and tram lines. 
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Importance of mosquito management is explained with brochures.

The Vector Control Troupe is organized by 30 vector control employees in order to raise 
public awareness. Vector Control Troupe Choir and Rhythm Group, is adding an artistic 
value to vector control concept via their theatrical sketches. Their shows take place in 
culture centers, universities and children’s daycare facilities. Theatrical sketches are written 
and performed by the personnel, aiming to explain vectors, the diseases they transmit and 
preventive measures.

Vector Control Troupe is an exemplary project in terms of its educational and 
entertainment aspects to environmental and public health. Their shows have been 
mentioned on various national tv channels and social media. 
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Physical control measures include eliminating natural breeding sources. Remediation and 
cleaning of streams, draining marshes are some examples. Control activities are shared 
by Istanbul Metropolitan Municipality, Istanbul Water and Sewage Administration and 
sub-provincial municipalities. On the other hand, citizens are informed and trained by the 
municipality employees about ways of eliminating smaller breeding sources and preventing 
these sources from becoming a problem again. 
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6 Çanakkale

Central sup-province of Çanakkale has a population of 184.000 and covers an area of
1016 km2.

Northern continental climate meets with the southern Mediterranean climate, creating the 
Marmara transitional climate conditions for Çanakkale, and has a rugged geography with 
valleys divided by mountains and hills. 

Since 2010, Çanakkale Municipality Parks and Gardens Department has not been using 
herbicides in green areas; including weeds growing in turf areas, flower beds and 
shrubbery, as well as greenhouses and open-air plant production facilities. All active and 
passive areas in the city, except the solar energy plant and the cemeteries, are currently 
managed pesticide-free.

The municipality is attentive to the public’s demands and provides technical support for 
going pesticide-free whenever possible. 

Weed management practices include ploughing, tilling, cutting, trimming, hoeing, mulching 
(with chipped plant material) and using live ground cover plants. Tractors, rototillers and 
backpack brush cutters, etc. equipment is used for these practices. 

Ploughing is a practical and economical method for weed control, especially to eliminate 
annual and biennial weeds. Tilling needs to take place usually right after harvest. 

During hoeing, weeds are generally cut right below the root collar, so it is more efficient in 
managing annuals and biennials. It is advisable to carry out hoeing a second time before 
the plant gets the opportunity to store nutrients in roots and tubers (before plants set 
seeds) and in dry periods. 

Bordeaux slurry is used against fungal factors, which is prepared by the Parks and Gardens 
Department personnel. Gülleci slurry and formulations with neem trees and stinging nettles 
are used against pests. Some of these mixes are used in drip irrigation systems. 

These are applied to parks, roadsides, median strips, junctions, as well as agricultural and 
picnic areas. 

Soil cultivation practices against weeds take place three times a year; in early spring, in 
summer and in autumn. Preventive Bordeaux slurry applications against fungal diseases 
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take place in November-December and February-March. To provide preventive and 
repellent control against pests, Gülleci slurry and other hand-made formulations are and 
can be used any time of the year. 

The municipality does not receive any consultation services. Decisions are made by Parks 
and Gardens Department’s technical and administrative personnel and applied by the same 
people. 

Within the Department, trainings are given to employees regarding the preparation and 
use of aforementioned methods such as Bordeaux/Gülleci slurry and other mixes. 

It is reported that these techniques require more labor, however, their impacts on public 
health and the environment are negligible.

Çanakkale Municipality’s Parks and Gardens Department continues to work on improving 
their non-chemical control methods.
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6 Muğla

Muğla Province has the longest coastline of the country (1124 km), large wetland/marsh 
basins, and 22% of its area is protected under Special Environmental Protection.

Considering that its population is about 1,021 million, it is a difficult region for Integrated 
Vector Management (IVM). Muğla’s annual rainfall and temperature patterns make 
favorable conditions for pests to thrive all year round. Urban and rural conditions are 
intertwined in Muğla, and it is one of the leading and exceptional provinces of the country 
in terms of its agricultural and tourism potential; this is another difficulty for providing 
adequate IVM services.

Muğla hosts more than 3 million tourists every year for its nature, history and cultural 
heritage, which is another challenge for vector management in the region. 
 
Because of its natural beauty, the province is the number one choice for retired people 
to move and summer house vacationists to spend the summer months. Therefore, use 
of septic tanks and swimming pools increase in summer houses and mountain houses. 
The most important disadvantage is that these residences are dispersed in large areas.  
(Resource: Integrated Pest Management Services. Veterinary Services Branch. Department 
of Health and Social Services. Muğla Metropolitan Municipality.)

Mosquito Fish Practices

After the adoption of Metropolitan Municipality Law in 2012, Muğla became a 
metropolitan municipality and quickly decided to adopt Integrated Vector Management 
approach and started planning in 2014. The first step was to identify and classify mosquito 
breeding sites. Due to the high number of wells, cisterns, ornamental ponds, irrigation 
pools, swimming pools and idle swimming facilities, the study concluded that potential for 
biological control was high and therefore was decided to use biological control methods 
efficiently. 

The study included a research on which organisms were used for biological control in the 
world and which ones were suitable for the region, in collaboration with Prof. Dr. Enver 
Durmuşoğlu from Ege University. The research concluded that Gambusia affinis, aka 
mosquito fish, was found to be the best option for a successful biological control because 
of its adaptation to the regional conditions, being already present in the area in high 
numbers, breeding potential and larval feeding potential.
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After identifying the most suitable organism to be used in biological control, personnel 
were trained on issues such as the characteristics of the fish, when and how they will be 
collected and dispersed, how many will be released in which sites, how the process will be 
recorded and monitored. 

After all the preparations, applications and record-keeping activities started in 2015 spring 
months.

Applications take place in sites which do not pose a risk to natural habitats of local fauna, 
such as cisterns, water wells, irrigation pools, ornamental ponds, idle swimming pools. 

The scrupulous nature of the work, supported by university collaboration, thoroughly 
planned infrastructure, in which the amounts and locations of the released fish is recorded 
and mapped diligently, distinguishes the effort as an innovative approach to vector control 
in Turkey. 

Vector control work was carried out in consultation with Prof. Dr. Enver Durmuşoğlu 
until 2019, and currently maintained jointly with the private sector, after recent service 
procurement tender procedures. 

Routine Applications

Most of the work is done in April and May months. Fish are collected from their natural 
habitats and released into main distribution areas for easier dispersion. When the need 
arises, they are collected from these areas and released to the target sites. 

Coordinates, addresses and types of application sites are recorded. New and obsolete sites 
are regularly updated. 

Evaluations

The method reduces biocide use, minimizes environmental pressure and provides an 
economical incentive. Elimination of repeated larvicide applications saves a significant 
amount of labor. 

In order to spread the method, a new project is being developed in which fish will be 
distributed to the citizens on specific days and locations. This project will enable an update 
of the database as well. The new database is expected to include new data about the 
nature of the fish. 
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BTİ (Bacillus thuringiensis var. israelensis)

BTI is used in mosquito management activities in Mersin province as well. There are two 
reasons for choosing biological larvicides: The first is that Muğla has the largest nature 
protection areas in the country and only biological larvicides can be used in these areas. 
The second is the need to have a cheap product with short-term persistence in sites where 
breaking the breeding cycles are desired. 

Physical Control and Source Reduction

The main targets of physical control are to reduce the amount of biocidal products, thus 
maintaining a more economical management while minimizing the environmental impacts, 
and to provide a better functioning infrastructure for integrated vector management by 
remediating existing and potential breeding sites, natural or artificial. 
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Physical control process for houses and businesses consists of four steps; providing 
information, source of the problem and solution suggestions, recording the informative 
activities with signatures, and taking legal action where there are no solutions.

The first step included intensive informative activities focused on the personnel via 
brochures and control cards describing breeding sites. 

Artificial breeding sites identified via the ‘Identification, Classification and Mapping of 
Breeding Sites’ study; covers these sites under three groups; houses, businesses and public 
agencies. 
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During the second step, the citizens were informed about their responsibilities and what 
they can do by providing identification forms. 
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Informed citizens are recorded by disclosure forms and the third step was completed. 

Criminal actions, supported by official reports of the city police and public sanitation 
officers, were taken against residences and businesses which received brochures, had 
signatures claiming that they were informed, which were repeatedly reminded of the 
breeding sites in their properties and recorded with stubbed record-keeping books, but still 
neglected to improve the breeding sites, thus, the fourth step was completed. 

Besides the four-step process enforced upon residences and businesses, public institutions 
were notified of the breeding sites in their lands via Provincial Public Health Commission’s 
resolution directed by the Office of the Governor, and necessary physical improvements 
were made on septic tanks. 

As a result of these activities aimed at residences and businesses, human-made breeding 
sites (90% of all breeding sites) were considerably reduced and became controllable. The 
total amount of biocides used were reduced around 50% after 8 years of work. 

Addresses, site types, application types and coordinates for improved or eliminated 
breeding sites were recorded and a database was created. Recording the coordinates 
allowed for mapping the treatments. 
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Use of Surface Tension Agents

Mosquito larvae and pupae attach themselves to the water surface and breath through 
an organ called siphon. They have to regularly go to the surface to breathe, or they die. 
Surface tension oils prevent these mosquitoes from attaching themselves to the water 
surface and cause them to drown. This method is especially effective against mosquito 
pupae, because pupae are bigger and heavier than larvae. In fact, no other larvicides can 
kill a pupa which reached this stage of development. This is why surface tension agents are 
critical in IVM. 

Monitoring System

Every control program needs to have proper record-keeping, monitoring and statistical 
reporting activities in order to be successfully planned and executed. If this discipline is 
not established and maintained, any effort for controlling vectors is going to stall and lose 
its excitement. In this direction, the six main points of record-keeping and monitoring are 
explained below: 

Strategy and Policy Development, Participation, Awareness Raising, Conclusions, Results

The success of Integrated Vector Management depends on strategic planning, and having 
strong data and successful applications to support the plan’s execution. Muğla Municipality 
consolidated its work under eight fundamental titles to gather the necessary data, to direct 
the efforts and to achieve successful results:

1. Identification, classification and mapping of breeding sites. 
2. Mosquito species identification
3. Efficient dose and resistance studies for mosquitoes
4. Biological control
5. Cultural control (Trainings, information and awareness raising)
6. Physical control
7. Biocidal product use
8. Record-keeping and monitoring

During eight years of work with successful implementation of these subjects, control efforts 
were successful and biocidal product use was reduced significantly. However, cultural and 
related physical control efforts may be credited as the main reasons behind this reduction. 

Informative activities were also carried out at schools. 
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A three-year plan was prepared, with one project to be completed every year. For example, 
‘metamorphosis’ lectures of 5th grade students were re-designed to discuss the subject 
with a focus on mosquito life-cycles, thereby regularly increasing the knowledge of coming 
generations. 

During the first year, lectures were presented to all 5th grade students in the Muğla 
Metropolitan Municipality. The presentation’s contents were prepared in such a way that 
the subject was not too advanced or boring for the students. There has been positive 
feed-back especially from the citizens living in areas which were villages and became 
neighborhoods after the metropolitan municipality law. Children started to warn their 
parents about water-filled containers in their gardens. 

Second year’s project was like a follow-up of the first year. To reach the goals mentioned 
above, science teachers were trained to explain mosquito life-cycles in ‘metamorphosis’ 
lectures. Teachers were provided with necessary materials after the trainings. 

Third and the last year was planned in a way that students were assigned to come up with 
projects related to mosquito metamorphosis together with their science teachers. Because 
of pandemic conditions, the project could not be realized yet, but all necessary materials 
and documentation will be provided by the municipality. Therefore, the teachers will have 
the opportunity to explain the ‘metamorphosis’ subject through real projects and the 
municipality will be one step closer to the target of biocidal products use reduction. 
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