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Introduction to Pests
What is a pest?
A pest is ANY organism which NEGATIVELY AFFECTS Man, Livestock, Crops or anything considered to be of
value by reducing quality, reducing quantity, spreading disease and causing discomfort:
Type of pests
Insects

Courtesy- CLAME

Courtesy- CLAME

Courtesy- CLAME

Molluscs

Slugs, snails, Konokono

Weeds

Fungus

Rodents

Striga, black jack, Ododo
(luo), Lidodo (Luyha), emboga
(kisii), Kitulu (Kamba),
Etakanyi (Luyha) Ekeyongo
(Kisii)

Courtesy- CLAME

Aphids, fruit flies, caterpillars,
army worms, grain weevils,
whiteflies, thrips

Courtesy- nafis.go.ke

Courtesy- CLAME
Red Spider Mite

Powdery mildew, anthracnose,
bean rust, maize smut, passion
wilt, avocado scab, blight

Courtesy- CLAME

Mites/Arachnids

Rats, mice, hares, moles

Nematodes

Cassava Mosaic Virus, Passion Fruit Woodiness
Virus
(c) A.A. Seif, icipe

Root Knot nematodes, gall nematodes

Courtesy- CLAME, infonet

Virus
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Pest type

Damage

Insects

They eat the leaves of the plant, suck food from the plants, attach to roots and
damage fruits.

Micro organism

Fungi cause many diseases and inhibit plant growth. Bacteria and viruses cause
plant and root rot. Nematodes attach to the root system.

Weeds

They are in competition with the crops for water, air, plant nutrients and soil.
They are aggressive growers and suffocate crops if not treated.

Mites

They attack the leaves, cover the leaves with a web-like net that will harm the
internal processes of the plant.

Molluscs

They eat the crops and can destroy a complete crop.

Vertebrates

Rats and mice usually damage or harm stored products but also eat crops. Birds
cause great harm to fruit and seed producing plants. Some birds also eat seedlings.

Integrated Pest Management
Integrated Pest Management (IPM) is an environmental approach to crop production and protection that
combines different pest management strategies and practices to produce healthy crops with the least
possible quantity of pesticides.
Do we manage or Control Pests?

Pest
control

Pest
Management

vs

It is impossible to eradicate pests so we manage their population to reduce damage to lowest level possible at
least cost. IPM requires competence in three areas: Prevention, Observation (Monitoring) and Intervention.
Prevention

To ensure the pest does not enter into the area

Observation/ Monitoring

Regular visits to determine an increase/decrease in pest number or damage

Intervention

Choosing the appropriate combination of methods to manage the pest

Characteristics of IPM
 IPM is farmer based,
 IPM is not a “fixed package” but is location specific (even down to the field level or crop growth stages it
can differs),
 IPM is a combination of all suitable techniques that minimize pest levels,
 IPM is an integral part of crop production and farm management
 IPM consider the economics of pest management decisions
 IPM supports the correct timing and application of pesticides
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In practicing IPM, growers who are aware of the potential for pest infestation follow a systematic decisionmaking process so as to arrive at the most economical interventions.

Scouting/Monitoring
Pest scouting is the regular observation of the crop that is in the farm. Different crops and pests have
different methods and techniques of pest scouting.

Why should you scout your farm?
 To get information on beneficial organisms present in the farm.
 To get information on the current levels of pests and their growth stage
 To get information on whether intervention is needed or not.


Gives information on whether previous control actions have been successful.

The common types of scouting patterns:
Scouting pattern

Where applied

Possible/likely pests

When scouting for:
 pests that you expect to occur uniformly in the field
 pests and problems whose distribution pattern
is unknown.
Distribute the sampling locations evenly across the
field depending on its area/size







Whiteflies
Weeds
Blight
Viruses
Fall armyworm

When scouting for:
 pests or problems that you expect to appear
on headlands, along a road/footpath or the
boundary rows



Red spider mites

Distribute the sampling locations evenly around the
edges of the field.
When scouting for:
 Pests or problems that you expect in particular
parts of a field
 Slow spreading pests you have noted n the farm
in previous scouting visits
Concentrate sampling locations in areas where the
problem has been noted/ is expected to
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Nematodes
Bacterial diseases
Scales
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1. Record keeping system/
scouting sheets
 To record what has been
observed in the farm

3. Hot-spot markers
 to mark major areas where pests have been
spotted on the farm

5. sweep nets
 used to trap flying pests for identification and
counting.

2. Magnifying Hand lens (at least 10x
magnification power)
 To see small pests such as thrips
and fungal symptoms

4. sticky traps
 left on the farm to catch pests
especially insects and observed after
a few days/hours

6. Beating trays/ white paper board

7. Sample bags
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Pest scouting, crop monitoring and threshold levels are the
fundamental aspects of economic and effective IPM.

Factors to consider when choosing IPM methods

Integrated Pest Management Options
i.

Prevention methods:
Examples: Plant quarantine, Green Houses
These are methods used to stop the entry of the
pest into the location/farm/home. Since the pest
is not present, no further action is needed if this
method is successful.

ii. Cultural Methods:
Examples: Crop rotation, Farm cleanliness,
proper spacing, intercropping, fertilizer/manure
application, choice of planting site, planting
date, pruning, roguing, Thinning, grass mulching.
Cultural methods are practices that farmers do
in normal farming but they have an advantage in
reducing pest populations or their spread on the farm.
iii. Physical and mechanical methods
Examples: Use of Plastic mulch, deep tillage,
Soalrization/Burning, fruit bagging, hand picking,
color traps, water traps, light traps, hand weeding etc.
These are methods of pest management that
involve the use of a mechanical barrier, a
Spray Service Provider Training Manual
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trapping device or the use of energy to prevent
damage that may be brought about by pests.
iv. Biological Methods:
Examples: Insect Predators, insect parasitoids,
pest pathogens, plant extracts, pheromone traps
These are pest management options that utilize
naturally occurring enemies of pests to reduce the
damage. Natural enemies can either feed on the
pest (predators), cause them to be ill (parasitoids
and pathogens) or produce products that kill or
reduce activity of pests (plean extracts).
Pheromone traps are a combination of 2 tactics
which use pest hormones (Biological methods)
to attract the pests and kill them using physical/
chemical methods.
v. Chemical Pest Management
Chemical pesticides can be used in an IPM
programme but they must be used properly.
The choice of pesticide and time of application
are important considerations when using this
method in IPM

7

Pesticide Selection
When choosing a pesticide, it is important to note
that:
• A pesticide only controls a certain range of
pests on a particular crop.
• Pesticides which are effective against pest
A may not be effective against pest B. Only
pesticides verified to control your target pest
should be used.
• If there is more than one suitable pesticide:
Select the one with a limited range of activity
(narrow spectrum/ specific target), as this has
the least effect on beneficial insects and helps to
reduce the risk of pesticide resistance in other
pests.
• Select the pesticide which poses the least risk
to humans, animals, and the environment
under the normal conditions in which it will be
used.
• The same pesticide should not be used
repeatedly against the same pest during the
season as this increases the risk of pesticide
resistance.
• Use only pesticides from reputable
manufacturers and dealers, in unopened
containers with a complete label. Beware of
counterfeit products.

Guidelines on use of pesticides in IPM
• Use pest scouting and apply only when
necessary
• Use pest scouting to make pesticide
applications at the most vulnerable pest stage.
• It is practically impossible to eradicate a pest
so It is only necessary to prevent economic
damage by the pest. In any case nature needs
small numbers of pests to maintain beneficial
insects.
• Use target specific, low persistence, low toxicity
pesticides if possible.
• Use pesticides only when other practices have
not been able to continually keep pests at a low
level.

8

• Pesticides can be required in preventative
situations, such as in nurseries to produce
healthy pest and disease free seedlings, in seed
dressing and for certain diseases, particularly in
vegetables.

Benefits of Pesticides
• Provide effective and quick reduction in pest
populations.
• Can control several pests at the same time.
• They are easy to apply.
• Are adaptable to a wide range of climatic
conditions

Drawbacks of Pesticides
• Beneficial insects can be eliminated causing
pest resurgence afterwards and secondary
pest outbreaks.
• Can cause development of pest resistance
• Pose potential risk to users, environment and
residues in food

Legal control of Pesticides in Kenya:
The manufacture, distribution and use of pesticides
in Kenya is regulated by the Pest Control products
Board (PCPB). Please take note of the following:
• Only use PCPB registered products
• All pesticides are registered for specific pests
in particular crops
• All Pesticide Dealers are required to be
Licensed by PCPB
• Farmers should source pesticides from PCPB
licensed agrodealers only.
• Pesticides are regulated by PCPB while
acaricides are regulated by VMD
• Get details from 9.4.4.5 from the dip manual
and add some details. Esp for synthetic
pyrethroids.
• Comments:1 refer to your local veterinary
department for guidelines on use of acaricide
molecules/products.
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Classification of Pesticides
1. Classification by formulation
Formulation describes the form and presentation in which a pesticide is prepared by the manufacturer for
easier use by the farmer. A pesticide can either be in form of a solid formulation or a liquid formulation.
The most important component of a pesticide is the active ingredient, which forms a small part of the whole
mix. Inside a typical pesticide formulation, you will find the following:
a. Active ingredient (A.I.): Active ingredient is the chemical part (synthetic or natural) of the product that
provides the pesticidal action. There may be more than one active ingredient in a formulation and it
mostly forms a small part of the whole mix. On the pesticide label the Active ingredient is labelled as
“Guarantee/Dhamana”
b. Inert: These are materials which are added to the active ingredient to make it easier to deliver it to the
target pest. A typical pesticide usually contains the following additives
Solvent

To dissolve the active ingredient in liquid formulations.
Can be either water or oil/petroleum based

Carrier material

These are non-reactive powders used to mix the pesticide in dry formulations.

d. Adjuvants: these are added to liquid pesticide formulations to enhance the effectiveness of the pesticide.
they can be added during the manufacturing or when mixing when the pesticide for application.
Adjuvants consist of the following:
Wetting agents

Assist in the proper penetration of target pest surfaces with a waxy layer

Stickers

Assist the pesticide to not get washed away from the surface area of the
target pest and.

Spreaders

Assist pesticides to spread evenly over the surface area of the target pest

The 6 mostly used formulations for pesticides are:
Liquid Formulation
• Emulsifiable concentrate
• Suspension Concentrate

•
•
•
•

Solid formulation
Wettable Powder
Water dispersible granules
Granules
Dusting powders

COMMONLY USED LIQUID FORMULATIONS
Description
1. Emulsifiable Concentrate (EC)- A.I. dissolved in an Oil based emulsion
Advantage
• Easy to handle
• Easy to measure
• Easy to mix
• Little agitation needed
• Does not settle down
Disadvantage

Picture

• Easily penetrates through skin
• Flammable- can catch fire easily
• May corrode some types of rubber
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COMMONLY USED LIQUID FORMULATIONS
Description
2. Suspension concentrate (S.C)- A.I. dissolved in water-based liquid
Advantage
• Easy to handle
• Easy to measure
• Easy to mix
• Less likely to penetrate skin
Disadvantage
• Needs agitation
• May settle down
• May be abrasive
• May clock nozzles
3. Soluble liquids (SL)
Advantage
• Easy to handle
• Easy to measure
• Easy to mix
• Little agitation needed
• Does not settle down
COMMONLY USED SOLID FORMULATIONS
4. Wettable powder (W.P)
Advantage
• Easy to handle
• Mix easily with water
• Less likely to penetrate skin
Disadvantage
• More difficult to measure
• Risk of inhalation during mixing
• Constant agitation
• Abrasive to nozzles
• Tend to clog nozzles
5. Water Dispersible Granules (W.D.G)
Advantage
• Easy to handle
• Mix easily with water
• Less likely to Penetrate skin
Disadvantage
• More difficult to measure
• Constant agitation
• Abrasive to nozzles
• Tend to clog nozzles
6. Granules (G)
Advantage
• Ready to use
• No mixing required
• Less likely to penetrate skin
• Easy to apply
Disadvantage
• Even application is difficult
• May be displaced by movement, strong winds or running water

Picture

7. Dusting powders (Dust)
Advantage
• Ready to use
• No mixing required
• Less likely to penetrate through skin
Disadvantage
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• Even application difficult
• May be displaced by movement, strong winds or running water
• Risk of inhalation high
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Other less common formulation types are:
8. Fumigants
9. Baits/Pellets
10. Capsulated Suspension
11. Flowable Concentrate
12. Dry Flowable (DF)
13. Soluble Powder (SP)
14. Water Soluble Granules (WSG)
15. Aerosols

Mainly in form of pellets which turns directly to gas from solid when
exposed to air. Mainly used for post-harvest storage
These are larger than granules and are used for rodent management.
The small micro capsules of active ingredient are suspended in water
based formulation that mixes evenly prepared for application

Formulation is in solid form and dissolves in water upon mixing
These are granules which dissolve in water upon mixing
Are in gaseous form and usually in a pressurized container

2. Classification by pesticide Mode of Action
The mode of action refers to the way in which the
pesticide acts on the target pest. By selecting the
correct mode of action, you will get the best results
depending on the behavior of your target pest.
The different modes of action are:
a) Broad spectrum Vs Narrow spectrum: Broad
spectrum pesticide controls a wide range of
pests. Narrow spectrum pesticide controls only
certain specific pests.
b) Short-term control Vs Residual: Short-term
controls has quick action after application
but the strength wears off very soon after
application. Residual effect has a longer period
of control after the application.
c) Contact Poison Vs Stomach/ Systemic: Contact
pesticide requires that the pests touches the
pest in or der to kill it. Stomach pesticide
requires that the pests ingest the pesticide for
it to work. The pesticide may be on top of the
plant or inside the plant Systemic action means
the pesticide is absorbed and moved within the

plant, and kills the pest which feeds on the plant.
d) Insect Growth Regulators: These pesticides
only affect a certain growth stage of a pest. E.g.
the egg (Larvicidal), the caterpillar or the pupae.
e) Selective or non-selective (applicable on weed
control): Selective pesticide controls only a
certain type of weed. Non-selective affects all
or most of the weeds present.
f) Translocation: Pesticide moves from the point
of application to the point of action. It simply
enters the pest, goes into the body system, and
disrupts the internal processes of metabolism
and eventually kills the pest.
g) Baits: Pesticide is mixed with food that the pest
likes. The pest consumes the bait and the pesticide
in the food starts to poison and kill the pest
h) Fumigants: A pesticide in vapor or gas
formulation in the air which the pest breathes
and is killed. These pesticides can only be used
in enclosed spaces, such as greenhouses and
warehouses.

3. Classification by Target pest
This is classification of pesticides based on the target pest for the particular pesticide.
Type of pests
MITICIDE/ ACARICIDE

INSECTICIDE

Courtesy- CLAME Mites/Arachnids
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Courtesy- CLAME Insects

MOLLUSCISCIDE

Courtesy- Clame Molluscs
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Type of pests
HERBICIDE

FUNGICIDE

RODENTICIDE

AVICIDE

NEMATICIDE
Birds
Courtesy- CLAME
Nematodes

4. Classification by Toxicity as per World Health Organization (WHO) Hazard
recommendations
Toxicity is the capacity of a chemical to do harm or produce injury to a living organism, except by mechanical
means. It is the degree to which a chemical substance or a particular mixture of substances can damage an
organism.
Pesticides are therefore put in 4 classes depending on their capacity to harm humans, livestock, wildlife
and aquatic animals (fish, frogs, etc..)
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Hazard, Exposure and Risk
Risk:
is the probability and severity of an adverse
health or environmental effect occurring as a
function of a hazard and the likelihood and the
extent of exposure to a pesticide.

=

Hazard:
the inherent
property of a
pesticide to
cause harm

X

Exposure: The amount of
time a person is in direct
contact with the pesticide
(how much pesticide gets to
their body).

Every time a pesticide is used, there is an associated Risk:
Exposure Reduction = Risk Reduction

The Pesticide Label
Every pesticide product has a label that contains instructions on how to handle and use the pesticide effectively
and safely. Farmers and spray service providers should always read the label before handling pesticide.
The pesticide label comprises of the Primary and Secondary panels.

The Primary Panel:
The Primary panel usually
contains:
 Name of product (trade name) in
Bold letters.
 Type of formulation (SC, EC, WG,
etc.)
 Name of the active ingredient
written as “Guarantee” +
concentration
 Brief statement on the specific
use of product
 PCPB Registration number (CR/
TCR XXXX)
 Class designation of pesticide
 Statement









 READ LABEL BEFORE USE
 STORE OUT OF REACH OF
CHILDREN
Shelf life/ storage conditions
Precautionary symbols based on
toxicity
Batch No. / Date of manuf.
Name and address of Registrant/
Manufacturer/ Local Agent/
Distributor
AAK Logo / Membership No
Toxicological Band- Colour band/
Pictograms

 Net weight

The Secondary Panel:
The Secondary panel(s) usually
contain:
 General description of the
product (chemical group)
 Rate of use (application
information)

Agrochemicals Association of Kenya

 Disposal of containers
 Environmental hazards
 First aid instructions (skin,
eyes, inhalation, ingestion)

 Compatibility

 Toxicological
information
(symptoms of poisoning)

 Use limitations

 Antidotes

 Pre-harvest interval (PHI) &
MRLs

 Notes to physicians

 Re –entry period

 Sellers guarantee

 Storage conditions
Spray Service Provider Training Manual

 Hazards and precautions

 Notice to users
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Primary panel
1. Product or trade name: This is the name the
manufacturer gives the product to distinguish
it from other manufacturers’ products. Note
that several products contain the same
active ingredient. A trade name is owned by
a company and cannot be used by any other
company for a pesticide (e.g., Gramoxone,
Bravo). This is enforced by international
legislation.
2. Active ingredient and concentration: The
active ingredient is the chemical name given
to the part of the pesticide formulation that
controls or kills the target pest. It is recognized
internationally. The composition indicates how
concentrated the product is.
3. Nett volume or mass: This tells how much of
the pesticide is in the container.
4. Product registration number: This is the official
registration number of the pesticide as given
by PCPB. It is a 4-digit number starting with CR
(certificate of registration) or TCR (temporary
certificate of registration). CR/TCR xxx

indicates the level of toxicity and instructs how
to safely handle the product.

Secondary panel
1. Directions for use: These are
recommendations on how to use the product,
including a list of crops that the product can be
applied to, application or dilution rates (such
as grams/liter and liter/hectare), methods of
application, pre harvest intervals(PHI) as well as
Re-entry intervals (REI).
2. Warnings, precautions, or safety instructions:
This tells the user what precautions to take
when using the pesticide.
3. First aid instructions: These are immediate
actions to be taken when a suspected case of
poisoning occurs.
5. Symptoms of poisoning: This describes the
symptoms to look for if poisoning occurs and
the first aid measures to carry out.
6. Notes to physicians: These are instructions
for physicians on what to administer in case of
poisoning.

5. Formulation: This gives the actual formulation
of the pesticide.

7. Container storage: This explains how to store
containers.

6. Usage declaration: This describes which pests/
diseases the product will control and the crops
it is to be used for.

8. Compatibility: This describes what the
pesticide can and cannot be mixed with.

7. Manufacturer’s logo: The manufacturer’s
emblem or logo sometimes appears on the
front or on the side panel of the label.
8. Toxicological band: The toxicological band

9. Warranty: The warranty is a declaration from the
manufacturer or distributor on the contents or
activity of the contents of the pesticide container.
10. Other notes: These are any other notes from
the manufacturer.

Please note: Sometimes for small packages, only the Primary panel will be on the container. The
information displayed on the Secondary panels will be either underneath the Primary panel or in a
separate sheet attached to the container.

Counterfeit & Illegal Pesticides
Pesticides for sale in Kenya are approved for
import and local sales by the Pest Control Products
Board (PCPB), having undergone through all legal
requirements of testing and verification. There safety
is known and the recommended dose of application
is determined for various pests.

be of good quality, but not approved in by PCPB. it
is illegal to sell or use such a product regardless of
the quality. The PCP Act Cap 346 also makes it illegal
to smuggle a pesticide into Kenya, sell an expired
pesticide, decant, reweigh or sell a pesticide without
its proper label.

Illegal Pesticides

Counterfeit pesticides

A pesticide is illegal if it is not registered in by PCPB
for use in Kenya. It is possible that the product may

A pesticide is counterfeit if it’s not genuine or is an
imitation of a legally registered product. Counterfeit
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products are sometimes called fake or adulterated.
The aim is to confuse or deceive consumers as
to their quality, source, origin or acceptability.
Counterfeits are manufactured, processed or
supplied by unscrupulous traders for quick profit at
the expense of the farmers.

the local authorities. In may be of good quality
but very often of lesser quality.
 The content (active ingredient) is different from
what the product claims to contain.

A counterfeit pesticide can be on the market in
different forms:

 The packaging is different. It is possible that
the original product was repackaged.

 The ingredients are of poor quality
 The Label is different from the original label

 It is an identical reproduction of the original
product but is not approved for production by

 They are often cheaper

DIFFERENCE BETWEEN COUNTERFEIT PESTICIDES AND GENUINE PESTICIDES
Criteria

Genuine Pesticides

Counterfeit Pesticides

The label



Can be trusted

x Cannot be trusted

Approved by authorities



Yes

x No

Active ingredient



Known

x Unknown

After sale support



Full support

x No

Trusted product



Yes

x No

Hazard level



Known – Color brand

x Unknown

Why do farmers buy counterfeit /illegal
products?
 Ignorance: Most customers do not know the
difference between genuine and counterfeit
products
 Cheaper Price: Most counterfeit and illegal
products are cheaper, and most customers are
prepared to receive a bargain even though they
know the product cannot be genuine.
The Consequences of Counterfeit and Illegal
Pesticides:
1) Consequences for the country
 Because of the negative image, sales will
drop and that will cause that larger genuine
companies will withdraw from the African
market.
 When larger, genuine companies withdraw
from the African market, no innovation will be
brought into the continent and no investments
will be made.
 Health risks: Counterfeit and illegal pesticides
generally have the wrong instructions or
no instructions at all on how to handle the
product. This can result in contamination.

they need to be safeguarded, stored in a
secured place and finally be destroyed. This
will cost money.
 No taxes are paid on illegal imports and the
government will miss out on taxes.
2) Consequences for consumers
 Health risks: If farmers apply counterfeit
products on their crops, residues of very
dangerous materials can stay on the crops. If
someone eats the contaminated crop and too
high residue level in eatable crops, the person
could get sick or even die.
3) Consequences for customers
Customers (farmers) are not always aware that
they are buying counterfeit or illegal pesticides.
Even then, the consequences can be very severe:
 Arrest and detention: Buying counterfeit
and illegal products is prohibited by law,
just as selling. Even if customers claim they
were not aware of what they were buying,
they may still have to pay a high fine or
even spend time in jail.

 Damage to flora, fauna and water: Counterfeit
products can damage flora, fauna and water
which would not be harmed be genuine
products.

 Loss of money: The customer must buy
a product more than once, which means
spending money again. It is also possible
that the product harms the crop, causing the
customer to lose all his/her crops.

 If counterfeit and illegal pesticides are seized,

 Health risks: Counterfeit and illegal
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pesticides generally have the wrong
instructions or no instructions at all on how
to handle the product. This can result in
contamination.
4) Consequences for the pesticide industry
There are companies that manufacture
counterfeit and illegal pesticides. Unfortunately,
these unscrupulous practices have negative
consequences for genuine and honest
manufacturers, including:
 Counterfeit and illegal products cause unfair
competition to genuine products
 Counterfeit and illegal pesticides can damage
the image of the industry. Even if only a few
companies are involved in illegal practices;
farmers and other clients will blame the whole
industry when counterfeits or illegal pesticides
find their way to the market.
 Counterfeit products usually give bad or
inferior results and can even destroy crops.
Customers who buy the counterfeit products
will not be satisfied and will lose their
confidence in pesticides.

 Arrest and detention: selling counterfeit and
illegal pesticides is prohibited by law, and the
police can arrest those who commit this crime.
In many countries, the fines for selling these
products are very high, and the court might
even decide to put offenders in jail for a long
time.
5) Consequences for custom officers
 If a custom officer lets illegal or counterfeit
products through, he/she can be jailed
 If a lot of counterfeit and illegal pesticides
enter and exit the country, the public will lose
confidence in the custom system.
What is your role in the fight against counterfeit
and illegal pesticides?
 Be more vigilant as a consumer especially in
times of high demand or scarcity of a product
 Report suspected fakes to PCPB and Ministry of
Agriculture officials
 Always remember cheap may be Expensive

Guidelines for the Responsible purchase of pesticides
Buying pesticides is an important activity for a
farmer or spray service provider, because:
 Pesticides cost money
 Buying the wrong pesticide will lead to crop and
financial losses
 Buying too much pesticides will result in dead/
obsolete stocks
 Buying fake pesticides will be a disaster for the
farmer/SSP
Here are the key considerations that the SSP/
farmer should make before and while purchasing
pesticides:

Planning for a purchase:
1. Ensure you can clearly identify the pest
you want to manage. This will reduce the
risk of purchasing the wrong pesticide. it is
better if you can identify the growth stage
you should target for good effects. Seek
assistance from advisors if you are in doubt.
2. Know the size of the area where the
pesticide is to be applied and the number
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of times you are likely to
make repeat applications.
This will assist you in
purchasing a sufficient
amount that will not
overstay in your store.
3. Order and buy products
in a timely manner. Place orders well before
the season begins. Take into account delivery,
transport delays and availability of pesticides
during peak season.
4. Buy the appropriate amount. Do not buy large
pesticide packs at discount prices since they may
not be used by the end of the season especially
for small scale farmers.
5. Consider the capacity of your store. Ensure
that you have enough space to safely store any
pesticides you buy

Making the actual purchase:
1. Only buy from a trusted source. The agrovet
should have a PCPB license and preferable
accredited by AAK.
Spray Service Provider Training Manual
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2. Buy products that have been manufactured
or formulated by reputable international and
local companies
3. Buy pesticides that are registered in the
country for the intended pest.
4. If you have several options, purchase the least

toxic pesticide while
considering the pre
harvest interval/
withdrawal period for
the growth stage of
your crop/livestock.

Don’t forget to also do the following!
Read the pesticide label carefully. It will help you identify
the right pesticide, its dosage rates, its toxicity, its
expiry date and when to apply the pesticide.
The label can also assist you to identify counterfeits
if the PCPB number is wrong, the expiry period is too
long, or some security features are missing
Check all seals to see if they are intact and have not
been tampered with
Check the packaging to see if it has any leaks. Leaking
pesticides are a hazard in addition to causing losses
Ensure you get a receipt for all purchases. The receipt
should have contacts of the seller and working phone
numbers.
Request for the proper measuring equipment from
your dealer.
If you purchase many pesticides, ensure they are
placed in an appropriate packaging that reduces
chances of breakage and mistaken poisoning. Solids
should be separated from liquids

Transport from the shop to the farm
The following Do’s & Don’ts are applicable when transporting pesticides from the agrovet to the
farm and/or from the store to the application site
Do isolate pesticides from food or animal feed to avoid
contamination.
Do inspect the loading area before loading to look for sharp object
that might puncture the pesticide container or bag.
Do safely secure pesticide containers to avoid them tipping over.
Put the smaller and loose pesticide containers in a plastic bag and
then in a box. Secure the box with a piece of rope or tape.
Do declare pesticides to the driver of public transport. He will
know best where to load the pesticides.
Do transport pesticides in the luggage area of the bus or taxi.
Avoid transport of pesticides between passengers.
Do transport pesticides in the luggage area of the bus or taxi.
Avoid transport of pesticides between passengers.

Spray Service Provider Training Manual
Agrochemicals Association of Kenya

Don’t transport any pesticide
container that is not sealed nor
has a leaking lid or leakage.
Don’t leave your pesticide
unattended on the vehicle.
Pesticides in the wrong hands can
lead to contamination of people
and the environment.
Consider the WHO Color Code
of Pesticides when plan to
transport pesticides
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How to store pesticides on-farm

The storage of pesticides is very important. Careless storing may result in severe contamination of
people and the environment. In spite of limited storage facilities on farms in Kenya, we still need
to store pesticides with great care.

The Do’s & Don’ts of storing pesticides on a small-scale farm
 DO check expiry dates on a regular basis. Use the oldest
pesticides first before you start to use the new containers
 DO store liquid pesticides and dry formulation pesticides
separately
 DO keep them dry, but away from fires, and out of direct
sunlight.
 DO keep them out of children’s reach, locked in a separate
cupboard or box, and never place them where they might be
mistaken for food or drink
 DO keep them in their original containers

 DO NOT store crop
protection products
for farm use in living
quarters – High risk
of fumes and contact
with pesticides
 DO NOT store crop
protection products
with food or animal
feeds to avoid
contamination

Safe disposal of Pesticides
To show why empty pesticide packages should not be reused here are a few examples of how people are
contaminated by reusing empty pesticide packages:


A farmer reused the empty fertilizer bag to transport French beans to the central selling point.
After testing, the French beans turn out to be contaminated and they are rejected hence the
farmer received no money.

 A little boy used an empty pesticide container to play with. The boy is later rushed to the hospital
with a skin rash all over his arms.
 School children used an empty pesticide container to collect water from a stream. Within 3 days
all of them ended up in hospital. Two died of poisoning.
 A cow was given water drawn from a stream using a pesticide container. The cow got a miscarriage
and the farmer lost a hybrid calf.
To avoid such hazards, it is important to properly dispose of pesticide containers as well as
contaminated materials.
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The Correct Cleaning and Destruction of Liquid containers
Use the triple rinsing principle.


Protect yourself. Put on
gloves, boots, overalls, and
goggles.



Empty the container in a
knapsack sprayer.



Fill one-fourth of the
container with water.



Close the lid and shake for 30
seconds. Shake up and down,
not side to side.



Pour the rinsing water into
a pesticide disposal pit or
if you are busy to mix for
spraying, you can pour the
rinsing water in the knapsack
sprayer



Repeat this twice so that
the container is rinsed three
times.

Destruction
 Puncture the container with a sharp
object.
 Press the container to flatten it as much
as possible.

After cleaning and destruction
 Clean the object used to puncture the
containers.
 Clean your protective clothing.

a) Boxes

b) Bags

 Cleaning

 Cleaning

Protect yourself. Put on gloves, boots, and
overall. Wear a mask if powders were inside
the box.
 Destruction
Squash the box to make it as small as
possible.
 After cleaning and destruction
 ut the waste bag aside to be ready to be
P
disposed.
Clean your protective clothing.
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 rotect yourself. Put on gloves, boots, and overall.
P
Wear a mask if powders were inside the bag.
 Destruction
Cut the bag to make it unusable.
Fold the bag to make it as small as possible.
 After cleaning and destruction
Put the waste bag aside to be ready to be
disposed.
Clean your protective clothing.

19

How to Dispose of Empty Pesticide Packages
To protect humans, animals and the environment there are strict rules on the disposal of empty pesticide
containers.
The acceptable ways to dispose of empty pesticide packages
are:
1.

Licensed incinerator: This incinerator should not
be confused with the on-farm incinerator. This
incinerator is a huge machine that burns the empty
packages completely using a very high temperature
that can never be reached in an on-farm incinerator.

On-farm incinerator is no longer
recommended.
2. Recycling: Recycling does not mean cleaning and reusing the packages at
the household level.
When empty packages are recycled, they are thoroughly cleaned by huge
machines and shredded into very small pieces for re-forming into new
non domestic materials.

Why Wear Personal Protective Equipment (PPE)?
It is important to protect yourself when handling pesticides, because they can enter the body in the
following ways:
The consequences of contamination can range
from:


Acute reaction – Burning, itching, rash and
blisters on skin Dizziness, blurred vision,
headache, vomiting, convulsions and even
coma and death



Chronic reaction Later infertility, chronic
respiratory diseases, liver cancer and skin
cancer

Each part of the body has its own absorption rate, which determines how much of the pesticide which is in
contact with the skin will enter the body. The following parts have the following absorption rates:


Extremely high: scrotum



Very high: ear canal, forehead, scalp



High: Abdomen, ball of feet, palm of the hand, forearm

The Golden Rule:
 The HIGHER the toxicity of the pesticide the MORE protective equipment
you need to wear.
 Do not take any risks – rather too much PPE than too little.
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What Type of P.P.E. do I Wear?
Personal Protective Equipment
Personal protective equipment (PPE) should be worn correctly to be able to offer effective protection. There
are several types of Personal Protective Equipment (PPE) worn to protect different parts of the body during
the handling of pesticides:
Goggles: To protect the
eyes.
Must fit well avoid
spray drift reaching
eyes

Face shield: To protect
the eyes and face. It
is cooler to wear than
goggles.

Mask: To protect the
nose and mouth. Not
recommended for
spraying indoors.

Respirator: To
protect the nose and
Mouth while spraying
indoors.

Overalls: To protect
the legs, arms and
body. It is best to wear
heavy weave cotton or
specialist coveralls.

Hat: To protect
the head, ears and
forehead.

Must fit well and free of
holes/tears

Must fit well, free of
holes or tears and
preferably cover the
neck area

Apron: To protect
the front of the body.
Preferred material
is PVC, rubber,
or polyethylene
(waterproof).

Hood: To protect the
neck and ears

Boots: To protect the
feet. It is best to wear
heavy-duty rubber.

Gloves: To protect the
hands. It is best to wear
long-sleeve non-reactive
nitrile rubber gloves.

Wear trousers over the
boots to avoid spillage
into the boots

Wear gloves under the
sleeves to avoid spray drift
or spillage to run into the
hand

Always refer to the pesticide label to learn the appropriate PPE to wear for the product you
want to use.
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Order of putting on protective clothing and equipment:
Start with overalls or an apron followed by the boots, face protection equipment, hat and
finally the gloves.

Order of removing protective clothing and equipment:
Start by washing your gloves (while wearing them) before removing anything. Then remove
the hat, face protection, boots and overalls. Still with gloves on wash and clean the protective
clothing and equipment used. Then remove gloves and wash hands and body with soap
and water after you have finished.

Parts of a Knapsack Sprayer and their function
The knapsack sprayer is the most frequently used application equipment in Kenya. Millions of farmers
use it daily to spray their crops. Knapsack sprayers come various sizes and models with different brand
names.

Different parts of a knapsack sprayer
A knapsack sprayer consists of different parts and each part has its own function.
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1.

2.

3.
4.

5.

6.

Shoulder straps: The straps secure the
knapsack on the operator’s shoulders. They
should be maintained in good working
condition
Tank lid: it seals tight to prevent spillage and
keep pressure in the tank. the sieve ensures
that no objects enter the tank and block the
hose/supply line or nozzle
Tank: Knapsack sprayers have different tank
capacities. Usually made from hard plastic.
Pump handle/lever: it is usually at hip level
and is used to manually put the pump into
action
Pump: The pump is the source of pressure. It
builds up pressure that forces the liquid into
the tank outwards through the hose.
Hose or supply line: This is the tube between
the tank and the trigger. It is usually made
from rubber or reinforced plastic. The main
function is to transport the liquid from the
tank to the lance.
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7.

Trigger/ spray handle: When the trigger is
pressed, the liquid in the hose is released
and goes through the lance and out through
the nozzle. When the trigger is released, the
flow in the hose is cut off and spraying stops
immediately.
8. Filter: Inside the spray handle is an inline
filter. This filter takes out all solid particles
before the spray liquid enters the lance.
9. The lance or wand: The lance is usually
made from hollow brass/ stiff plastic and is
the link between the trigger and the nozzle.
The length of the lance makes it easy to
apply the liquid to the target.
10. The nozzle: The nozzle is the most important
part of the knapsack sprayer. It determines
how much of the pesticide is applied to the
target area. The nozzle also sprays the liquid
in a specific pattern and specific discharge
volume. There are different types of nozzles
available for different applications.
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Functions, types of Nozzles, their uses and spray patterns
1. Nozzle functions

The nozzle of a knapsack sprayer has 4 functions:
Function

Importance in pesticide application.

To break the stream of liquid pumped
through the supply line into droplets

Small droplets are the only effective way to get the pesticide
to the target area

To determine the size of the droplets
released

The size of droplets (large, medium or fine) determines how
well the target area is covered. Droplet size also plays a role
in spray drift.

To regulate the amount of liquid released
under normal working pressure

Applying pesticides effectively means you need to apply at
the recommended amount to cover the target area

To release the liquid in a specific
spray pattern

Specific spray patterns created by the nozzle are more
suitable for certain target pests.

2. Understanding nozzle material
The type of material determines how fast a nozzle can be eroded. Nozzles are manufactured from either brass,
plastic, steel or ceramics. The most common knapsack sprayer is fitted with plastic or brass nozzles.
3. Different types of nozzles There are many types of nozzles. The most commonly used nozzles are:
Nozzle

Used for

Type of sprayer

Spraying pattern

Droplets Size

Flat fan nozzle

Herbicides.

Boom sprayers and
pressurized sprayers.

Fan shaped spray to
cover large areas.

Medium to
large.

Hollow cone nozzle

Insecticide and
fungicides.

Knapsack sprayers.

Sprays a circle and is
covering the outside of
the circle.

Fine droplets.
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Nozzle

Used for

Type of sprayer

Spraying pattern

Droplets Size

Full cone nozzle

Insecticides and
fungicides

Boom sprayers

Sprays a full circle and
droplets covering the
total area of the circle.

Fine
droplets.

Flood jet nozzle

Herbicides

Knapsack sprayer

Wide pattern at low
pressure

Large droplets

Adjustable nozzle

Insecticides,
herbicides, and
fungicides.

Knapsack
sprayers.

Varies from a solid
stream up to
a fine mist.

Adjustable,
fine to coarse to a
solid stream.

The Do’s and Don’ts of nozzle care:
 Do check regularly for wear and tear
 Do replace damaged nozzles immediately.
 Do clean properly after use with water and a
soft brush.
 Do wear gloves when touching nozzles

 Don’t open blocked nozzles with a sharp object.
You will increase the size of the nozzle hole.
 Don’t suck or blow on blocked nozzles – you
can seriously harm yourself
 Don’t tap on a rock or gumboots when the
nozzle is blocked.

Comparison between small and large droplets from nozzles
Criteria:
Water quantity used
Evaporation
Spray drift
Possibility of run-off
from plant surfaces

Small droplets
Needs less water
More likely to evaporate
Drift easily in mild windy
conditions
Good coverage and less
run-off pesticide

Large droplets
Needs large volumes of water
Less likely to evaporate
Will not drift easily in mild
windy conditions
poor coverage and run-off easily

Recommended use

Applying insecticides and fungicides

Applying herbicides

Coverage on leaf

Even coverage

Less coverage

Maintenance of a knapsack sprayer
Proper maintenance of knapsack sprayers is key to effective pesticide application. Maintenance of a
knapsack sprayer consists of:
a. Buy the right knapsack sprayer according to the intended use
b. Calibration of the knapsack sprayer
Spray Service Provider Training Manual
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c. Proper inspection and maintenance before use

Proper inspection and maintenance before use:

d. Be ready for break downs during use

It is very important to inspect the knapsack sprayer
before use to identify defects and repair them right
away.

e. Clean up and store away after use
Buy the right knapsack sprayer:
Below are the most important things to look out for
in a good knapsack sprayer:
 Buy a quality brand with available spare parts
 Make sure that spare parts and service kits
are readily available for the knapsack sprayer
you want to buy. If not, do not buy at all.
 Be aware of Substandard knapsacks –buy
from a trusted source
 Buy a knapsack sprayer with inline filters. The
more filters the better.
 Buy a knapsack sprayer with sturdy and
durable frame and straps.
 Buy a knapsack sprayer with replaceable
nozzles

 Put on gloves and inspect the knapsack
sprayer: Ensure all parts of the knapsack
sprayer in good working condition
 Fill a third of the knapsack tank
with clean water. Pump the handle
and spray. Look out for leaks at all
connections in the supply line. Attend
to leaks right away. Check if the spray
pattern of the nozzles is correct, If not,
replace the nozzle.
Be ready for break downs during use:
 Keep emergency tools and parts with you
when you are in the field:

Clockwise from top: Pliers, rubber tube, soft brush, screw driver, cotter pins for lockable points. Spare nozzles,
seal tape, washers and springs

Calibration of a knapsack sprayer
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Frequently questions and answers:
What is calibration?
Calibration is to measure the output of your
application equipment under normal working
conditions. Application equipment might imply
a knapsack sprayer or any other equipment for
similar use.

sprayer uses to cover 1 square meter at
normal working pace and pump pressure
by dividing the total area covered (See
step 5) into the total amount of water
measured (Steps 6 & 7). (Example: 1080ml
divided by 12 square meters = 90 ml.) This
means that this knapsack sprayer with
the specific nozzle uses 90 ml of water to
cover 1 square meter at normal working
pace and pumping speed.

Why do we need to calibrate an application
equipment?
We need the output of the sprayer to do the
calculations for measuring pesticides.

Application of Pesticides

When do I need to calibrate my application
equipment?

How to Calculate a Pesticide Dosage before
application

 Before you use it for the first time
 At the start of each season
 When you change from either nozzle type
or nozzle size
 Any time when you are not sure if your
application equipment works correctly

The calculation of the dosage of a pesticide as well
as the rate of application to the target area is very
important. If the calculations are wrong or if you do
not follow label instructions, you will end up with
either applying too much or not enough pesticides.
Over-application can cause:

What do I need to calibrate my application
equipment?
You need clean water, a timer/watch to time
yourself, a measuring jug and a measuring tape

 Damage to crops.

How do I calibrate my knapsack sprayer?

 Increased possibility of resistance by the pest to
the pesticide used.

Step 1:

Fill knapsack sprayer with clean water and
fit the right nozzle

Step 2:

Put on your gloves and the knapsack sprayer

Step 3:

Spray at normal working pace and
pumping speed in the field for 1 minute.
Time yourself and stop after the lapse of 1
minute. e.g. Result (i)= -

Step 4:

Step 5:

Step 6:

Measure the area covered with your
knapsack sprayer in 1 minute (Example:
The area covered is 4 meters by 3 meters)
Calculate the square meters of the area
sprayed by multiplying length with width
(Example: 4 meters x 3 meters is 12 square
meters)
Measure the volume of water released by
your knapsack sprayer by spraying again
for 1 minute at normal pumping speed
into the measuring cup. Time yourself and
stop after the lapse of 1 minute

Step 7:

Measure the liquid sprayed into the
measuring cup (Example: The water
released in 1 minute is 1080 ml of water)

Step 8:

Calculate how much water your knapsack
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 Increased hazard to the applicator.
 Excess residue on crops.
 Higher costs.

Under-application can cause:
 No or less control over the pests.
 Higher costs – Need to re-spray
 Higher costs – Time of re-spraying
 Crop losses because damage caused by pests
continues
What do I need to be able to calculate dosage
correctly?
In order to calculate the correct dosage, you need
the following:
 The label: The pesticide label has a lot of
information such as Recommended dosage
and Mixing instructions
 Know your knapsack sprayer output/
calibration: a calibrated sprayer will tell you
the output of pesticide per square metre (ml/
m2) for you to calculate amount of pesticide
required for your farm.
 Know the size of the area to be treated:
The size of the target area is given in square
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meters (m²). 1 acre has 2,400 M2 and 1
Hectare(Ha) has 10,000 M2. The amount of
diluted pesticide that is required can then be
calculated by;
= Area (M2 ) X Calibration factor (ml/M2)

Measuring and Mixing Pesticides
Correct measuring and mixing of pesticides
is important so as to avoid over or under
application of pesticides, which can be costly
and dangerous. Working with pesticides always
involves some risk to the user or environment.
The measuring and mixing process consists of
three main stages:
 Preparation
 Measuring and mixing:
		  Liquid pesticides
		 Wettable powder pesticides
 Aftercare
Some of the necessary items used for measuring
and mixing of pesticides are:









PPE
Pesticide scoops
Measuring cup
Pesticide stirring stick
Pesticide mixing bucket
Spill kit.
Clean water

quantities of pesticides
 Making sure you have a spill kit (sand/saw
dust/soil, scoop, broom, etc.) at hand in case
of pesticide spills. A simple spill kit can be
improvised from a 5 litre jerry can/bucket.
2. The measuring and mixing process:
Measuring and mixing liquid pesticides
Liquid pesticides have a much higher risk of skin
contamination and spills than solid pesticides.
Measuring and mixing liquid pesticides consists of
the following steps:
1. Wear PPE according
to the label
recommendations.
2. Fill 1/3 of the sprayer
tank with clean water.
The reason for this
action is to avoid pure
pesticides to enter the
outlet of the sprayer.
3. Open the pesticide container.
4. Measure the right amount of pesticides in a
suitable measuring cup and adhere to rates
given on the label .
5. Pour measured pesticides into the sprayer tank.
6. Close the pesticide container.
7. Triple rinse the measuring cup and pour the
rinse water into the sprayer tank.

NB: All these items should be exclusively for pesticide
mixing ONLY and not for other domestic/farm use.

8. Agitate the tank to mix the pesticides with the
water.

1. Preparation for measuring and mixing:

9. Fill the sprayer tank to the required level with
water.

The preparation of measuring and mixing consists of:
 Checking the weather: You cannot measure and
mix if there is a possibility of rain, hot weather or
strong winds.
 Making sure you have the right equipment,
adequate clean water and application equipment.
 Protect yourself by putting on protective clothing
and equipment as indicated by the label:

10. Close the sprayer tank properly.
11. Agitate the tank again.
12. The sprayer is now ready for application.
Measuring and mixing wettable powder
pesticides
Wettable powder pesticides have a much higher risk
of dust inhalation than liquid pesticides. Measuring
and mixing wettable powder pesticides consists of
the following steps:
1. Protect yourself according to label.
2. Fill 1/3 of the sprayer tank with clean water.

 Reading the label to see what personal protective
equipment to wear and the dosage calculation.
 Calculating the dosage and quantity needed
for the target area especially when mixing large
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3. Open the pesticide container.
4. Measure the right amount of pesticides
in a suitable measuring scoop. Refer to
recommendations on the label.
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5. Put the wettable powder
in a pesticide mixing
bucket.
6. Close
the
container.

pesticide

7. Add a bit of water to the
bucket and mix until it
becomes a smooth paste.
8. Pour the pesticide paste
into the sprayer tank.
9. Triple rinse the measuring scoop, mixing
spoon, and the mixing bucket, and pour the
rinse water into the sprayer tank.
10. Agitate the tank to mix the pesticides with the
water.
11. Fill the sprayer tank to the required level with
water.
12. Close the sprayer tank properly.
13. Agitate the tank again.
14. The mixture is now ready for application.
Measuring ready-to-use dusting powders and
granules
Dusting powders have a high risk of inhalation of
the dust. Measuring dusting powders or granules
consists of the following steps:
1. Protect yourself according to label.
2. Open the pesticide container.
3. Measure the right amount of pesticides with a
suitable measuring cup. You should have made
your calculations before you start mixing (see
topic 5 on calculations).
4. Put the dusting powder or granules into a
suitable applicator.
5. Close the pesticide container.
6. Clean the measuring equipment by triple rinsing
and dispose of the rinsing water in a safe way
3. Aftercare
The aftercare consists of the following steps:
 Put the pesticide container back into a safe
storage area or dispose the empty container
in a safe way as explained in section xxxxx .
 Clean the mixing and measuring area if there
are any spills.
 Clean the protective clothing and equipment
in the proper way.
 Do not use any pesticide measuring
equipment, mixing buckets, mixing sticks
and mixing scoops for any other purpose.
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How to clean the equipment:
 Keep PPE on
 Triple rinse the knapsack sprayer
 Remove and clean nozzles with a soft brush.
 Leave equipment to dry
 Store in a safe place
How to clean the PPE:
 Keep gloves on
 Remove all PPE in correct order
 Wash with soap and water separate from
regular clothes
 Dispose of washing water away from children,
animals or any water source
 Remove gloves
 Wash gloves with soap and water
 Leave to dry
 Store in a safe place
How to clean yourself:
 Wash yourself properly with soap and water
 Rinse afterwards with clean water
 Dress with clean clothes

Do’s of pesticide application:
 Do read the label before applying
pesticides.
 Do wear protective clothing and
equipment at all times.
 Do wash hand before and after nature’s call.
 Do keep people and domestic animals away
from the field while spraying.
 Do take regular breaks to rest and concentrate
on the job you are busy with. Mistakes can be
dangerous.
 Do mix only enough for today.
 Do check regularly for leakages.
 Observe a buffer zone of at least 15 meters
between the crops you spray and any waterbody.
 Do clean up after applying pesticides.
Don’ts of pesticide application:
 NEVER allow anyone, especially
children, to be at the farm during
your application.
 Don’t apply pesticides when it is windy.
 Don’t spray during extremely hot periods of the day.
 Don’t spray when rain is anticipated.
 Don’t eat, drink or smoke while applying pesticides.
 Don’t spray during the extreme heat of the day.
 Don’t spray overhead. There will be a high risk
of drift and pesticide contact.
 Don’t suck on blocked nozzles or unblock
nozzles with a sharp object.
 Don’t spray left-overs on crops, because this
might lead to over-application.
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Causes of Failure of Pesticide Applications

with this inherited ability.

The four most common causes of the failure of a
pesticide application are:

When a pesticide is applied, susceptible individuals
are killed while the resistant individuals survive to
mate and produce the next generation. This occurs
each time a pesticide is used, with the proportion of
resistant individuals increasing every time.

Incorrect Pesticide Used
 Pest identified correctly, but wrong pesticide
selected.
 Pest not identified correctly
Incorrect Timing
 Pest population not at a susceptible stage.
Incorrect Amount
 Under-Dose – application rate too low to kill
pests.
 Poor application technique.
Incorrect Application
 Pesticide not applied to the right place
 Pesticide not applied evenly (areas of over
dosing- and under-dosing)
 Badly maintained application equipment/ not
calibrated
 Application in adverse weather (eg too hot or
windy, or rainy)
The following may also cause a pesticide application
to fail, but are less common:
 Sub-Standard Pesticide (Poor formulation,
Counterfeit or Expired products)
 Pesticide Resistance by the pest
 Plants Under Stress (systemic pesticides not
translocated)

Causes of Pesticide Resistance
Pesticide resistance is the inherited ability by a pest
to tolerate the toxic effects of a pesticide. Every pest
population contains a small proportion of individuals

As the number of resistant individuals in a population
increases, the normal pesticide dose is not enough to effect
control, and higher doses or more frequent applications
have to be used. Eventually, it becomes impossible to
control the pest population with the pesticide.
In many cases, pests resistant to one pesticide will
also have resistance to other pesticides that have the
same mode of action/ kill the pest in the same way
(e.g., resistance to one organophosphate insecticide
will confer resistance to other organophosphates).
Factors promoting the development of
resistance are:
 Using the same group of pesticides too
frequently in the same season
 Using Over-dose rates
 Using a pesticide with long persistence
 A high frequency of resistance in the
population before application
 A greater proportion of the population
exposed to the pesticide
 A short pest life cycle
Avoiding the Development of Pesticide
Resistance
 Follow IPM practices
 Apply pesticides only when necessary
 Use pesticides from different chemical
groups during the season
 Use the correct dose rate
 Apply pesticides effectively
 Select less persistent pesticides

Basic Record Keeping
Record keeping is part of every business. Farming
and Spray Service Provision are also, businesses
and they need some basic record keeping about
pesticides stocked and areas treated
Why keep record of pesticide stocks?


By knowing how much of a product you
have in your pesticide storage area, will help
you to plan future purchases



Proper stock control will minimize losses.
Pesticides are expensive. If a farmer or spray
service provider does not control pesticide
stocks, there will be losses.
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Why keep record of spray applications?
 For follow up in case of a complaint by
farmer.
 Indicate when to re-spray or follow-up
 To rotate pesticides on a certain field and
avoiding applying the same pesticide over
and over (prevent pesticide resistance).
Farmers and spray service providers should keep
the following basic records


A Basic stock card



A Basic application record card
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How to use:
1.

4.

Enter the date and quantity when you use or
remove any pesticide from the storing area.
Subtract the quantity removed or used from
the quantity in store to get the total stock in
store

5.

The total quantity in store must balance with
the physical pesticides in your possession

Use a stock card for each pesticide

2. Count the stock in your possession and enter
it under the “In the store” column
3.

Enter the date and quantity when you
purchase pesticides. Add the quantity
purchased to the quantity in store to get the
total stock in store

A Basic Pesticide Application Card:

First Aid for Pesticides Contamination
First aid is the immediate attention given to victims before transporting them to a hospital or clinic. A
victim can be contaminated with pesticides in four ways. If a person is contaminated in all four ways, the
following order of treatment should be followed:


Inhalation of pesticides



Ingestion of pesticides



Pesticides in the eyes



Pesticides on the skin
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Regardless how someone is contaminated, the following four steps should always be taken:
1

2

3

4

Wear PPE
to avoid
contamination

Remove the victim from the
source of poisoning to avoid
further contamination.

Keep the victim still, calm, and
reassured, and make sure the
victim can breathe.

If unconscious, place the victim
on his/her side and ensure he/
she can breathe

After these four key steps, different actions must be taken for each type of poisoning-Inhalation, eye
contact, ingestion and skin exposure
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Spraying of Livestock for Ectoparasites (external parasites)
1. Importance of ectoparasites
External parasites or ectoparasites are animal pests
which are found outside the animal’s’ body. They
include ticks, fleas, manges/mites and flies (includes
tsetseflies).
External parasites are important because:
• They may cause lesions on the animal’s skin
• They can transmit diseases

equipment used is portable and a small amount of
acaricide can be mixed at any given time.
The equipment chosen should be able to generate
sufficient pressure that can penetrate the hair
on the animal’s skin and reach the target pest. A
bucket pump is more preferred than a knapsack
sprayer due to the higher pressure it generates and
it has a longer hosepipe.

• They may transmit diseases from animals to man
• They may cause the animals to have negative
reactions e.g. lack of appetite and low production

2. Pesticides used for management of 		
ectoparasites
Commercial Products used for the control of
external parasites are registered with the Veterinary
Medicines Directorate (VMD). They mainly fall into
the following chemical classes.
• Amidines (Amitraz)• Synthetic pyrethroids sprays- e.g
Alphacypermethrin, Flumethtrin
• Synthetic pyrethroids pour-ons.
• Organophosphates
• Combination acaricides
*Note- Use the correct formulation for animals since
some chemicals are also used for plant pest control
It is important to regularly alternate the use of
products from the several classes so as to avoid
the development of resistance by the external
parasites. For more information on how to select
and rotate the pesticides within your region, please
consult your nearest County Veterinary officer for
more advise.

A high-pressure bucket pump
When using manual pumps, it is important to
consider the following:
•

Use the recommended dosage amount of
pesticide for every litre of water

•

Ensure animals are restrained in a crush.

•

Ensure thorough wetting of the animal
especially key areas where the pests may be
hiding. Give special attention to the following
areas of the animal:

3. Application equipment

 Around the base of the horns

The choice of application equipment plays a very
important role in the efficacy of the acaricide you
are applying. The most common methods for
application of acaricides are:

 Around the anus
 Udder and teats

• Plunge dips

 Around and between the hoofs

• Spray races

 Around the eyes

• Manual/Hand sprayers
• Pouring on the animal (only applicable for
some formulations)
In most parts of the Kenya, hand spraying is very
common since communal dips and spray races are
unavailable. Advantages of hand sprayers are the
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 Inside the ears
 For male animals, around the scrotum
•

Use the correct nozzle for spraying cattle.

•

Prepare a fresh wash for every spraying
undertaken
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4. Application procedures.
When to spray
•

Spray early in the morning before the
animals get thirsty. This shall minimize the
amount of pesticide the animals ingest.

•

Do not spray in the heat of the day, spray
before 9.00 am when the sun is not hot.

2. Use a formulation of the acaricide that
is approved and especially designed for
use on livestock by spraying. Poisoning
and death of livestock can occur due to
treatment with a formulation designed for
use on plants
3. Follow the label directions as given.

•

Hold the nozzle of the spray pump at a
distance of 30cm (1 ft) from the animal.

4. Ensure that spraying equipment is clean
and working properly. Make sure the pump
provides adequate pressure and agitation
of acaricides.

•

Maintain a constant high pressure to ensure
the pesticide penetrates the animal’s fur.

5. Observe responsible use practices. They are
the same as those of crop applications.

•

Spray the animal in the following order

6. Recognize signs of acaricide poisoning
to avoid delay in taking first aid antidotal
measures.

How to spray

Ensure you spray the head last to reduce the period
of discomfort to the animal.
Precautions
1. Use only those acaricides recommended
and approved for use on livestock in your
area by a competent authority, usually a
government official.
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7. Dispose all containers, unused concentrate
and used diluted acaricide in the proper
way to avoid contamination of the
environment.
8. Keep proper records of all applications
made for future reference.
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