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CHAPTER 5 
 

Integrated Pest and Disease Management Options 2:  
Using Pesticides 

 

This chapter covers a range of pesticides and how to use them safely.

What equipment do I need? 
 

ü Pesticide labels (for Exercise 17) 
ü PNG videos on Safer use of Pesticides 
ü Photos of pests and diseases from PNG Highlands (for 

Exercise 21) 
ü Knapsack sprayer and nozzles 
ü Butcher’s paper or brown paper 
ü Marker pens 
ü Samples from farm or garden 
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5.1 Introduction to using pesticides 

In Chapter 4, your trainees learned about cultural practices of managing plant pests and 
diseases within an IPDM system. They also learned that in an IPDM approach, pesticides are 
used as a last resort because of the many problems with their use. The reality is that large-
scale pesticide (chemical) use throughout the world is likely to continue for some time. If 
pesticides are to be used, it is best not to use those which are broad-spectrum as they kill all 
harmful insects as well as those that are beneficial. Some pesticides are allowed in organic 
farming as well. In this chapter we look at a range of pesticides and how to use them safely. 

The definition of a pesticide is a substance that is made to kill pests, such as insects, weeds, 
pathogens, mites, rodents, snails and slugs. Sometimes they are referred to as chemicals. 
Because they are poisonous, pesticides should be used only in IPDM when cultural controls 
do not work. Pesticides can be divided into two groups: homemade (Table 5.1) and 
commercial (Table 5.2). Homemade pesticides are made from materials usually readily 
available in the home or from local plants. Commercial pesticides MUST be made up according 
to the manufacturer’s instructions. 
 

5.2 Homemade pesticides 

Many farmers and people living in urban areas make their own pesticides because it is 
cheaper to do so. However, there are drawbacks. The recipes, and hence the active 
ingredients in the sprays, vary a great deal. We have not tested them for the problems that 
exist in the Pacific region, so we don't know if our recommendations are going to work. For 
instance, chilli is recommended against caterpillars and other kinds of insects, but the type of 
chilli to use, whether it is affected by age, how much to use and which caterpillars are 
controlled are unknowns.  

There is also the safety factor. Just because a spray is home-made, does not mean that it is 
safe to use. Some ingredients are toxic; for example, tobacco contains nicotine, which is 
poisonous to mammals. There is also the possibility of spreading viruses that may be present 
in tobacco leaves used as a pesticide. So, take care when these products are being made, and 
when they are being used. 

 

Treat all homemade pesticides as poisons; never assume they are 
harmless. Be sure to test any homemade spray you make on just a 

few plants before spraying the entire garden 
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Table 5.1 Homemade pesticides, including some common bought products, where they are used, their active ingredients and their purpose. The list is from Solomon 
Islands. Where used elsewhere is also indicated. 

HOMEMADE PESTICIDES 
Type of pesticide Fiji Samoa Solomon 

Islands 
Tonga Active Ingredient Purpose Remarks 

Ash ü ü ü ü Potassium and 
calcium carbonates 
(alkali) 

Grasshoppers and beetles  

Baking soda  ü   Sodium bicarbonate 
(alkali) 

Used against powdery mildew 
fungi, and also against ants 

Also used to rid 
apples of pesticide 
residue 

Beer ü ü ü ü Alcohol Slugs and snails as bait  
 

Also used as fruit fly 
bait in Australia 

Chilli ü ü ü ü Capsaicin Ants, aphids, caterpillars, 
mealybugs 

 

Derris ü  ü  Rotenone Caterpillars, grasshoppers, 
aphids, spider mites, 
planthoppers, beetles 

Rotenone is a fish 
poison 

Fu’u (Barringtonia 
species) 

  ü  Saponins Caterpillars, aphids and more Fish poison used in 
Solomon Islands 

Garlic ü  ü  Allicin Caterpillars, mites, thrips, and 
possibly some fungal diseases 

 

Gliricidia ü  ü  Dicoumarol 
(interferes with 
vitamin K) 

Aphids, caterpillars, whitefly, 
and also a rat poison 

May need to mix 
bark with maize and 
boil and then allow 
to ferment 

Hot water ü ü ü ü Heat Ants, nematodes in yam 
cuttings for planting and to 
sterilise nursery soil 
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Marigold ü  ü ü a-therthienyl Insects and is a repellent 
(planted for control of (root 
knot) nematodes) 

Tagetes patula, 
Tagetes erecta, and 
Tagetes minuta  
 

Milk     Milk fat Powdery mildew fungi Use full cream 
(whole milk) at full 
strength 

Neem ü ü ü  Azadirachtin Caterpillars, grasshoppers and 
many more; some fungi and 
nematodes 

Mature seeds have 
higher active 
ingredient 

Papaya     Papain (enzyme 
breaks down 
proteins) 

Thrips   

Soap ü ü ü ü Sodium stearate 
(alkali) 

Scale insects, mealy bugs, 
aphids, and mites 

 

Soursop ü ü ü  Acetogenins Aphids, caterpillars, (e.g. 
DBM), planthoppers, 
grasshoppers 

 

Tobacco   ü  Nicotine Caterpillars, aphids and more  
 

White oil     Smothers pests Powdery mildew fungi and 
also many sucking insects, 
especially scales, aphids, and 
mites 
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5.2.1 Safe handling of home-made pesticides 

When handling home-made pesticides: 

 

• Select fresh, healthy plant parts to use as pesticides; reject plants with 
mould on them. 
 

• Dry plant parts properly for future use. Keep in an airy container (not a 
plastic container) in a shady place. 
 

• Do not use household cooking utensils or drinking water containers for 
preparing plant extracts. Clean all tools well after using them. 
 

• Avoid contact with crude extracts during preparation; wear protective 
clothing when applying. If you do not have rubber gloves, cover your 
hands in plastic bags. 
 

• Keep plant extracts away from children, house pets and other animals. 
 

• Harvest all mature and ripe fruits on trees before spraying. 
 

• Always test the plant extract on a few infested plants before large-scale 
spraying. 
 

• Wash your hands after handling the plant extract and wash your clothes 
as well. 
 

• If there is left-over spray, dispose of it properly (see section 5.3.1). 
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5.2.2 Preparing home-made pesticides 

Homemade pesticides can be used in many different ways to control pests. Review the 
following recipes with your trainees. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chilli 
Active against ants, aphids, caterpillars, mealybugs. 

1. Take 1 cup dry or 2 cups fresh chillies. 
2. Crush to a fine paste. 
3. Put the paste into a bucket with 1 litre of water and rub with your hands 

(wear rubber gloves or cover hands with plastic bags). Soak for at least 
one hour, squeeze and strain. 

4. Make up to 1 litre of water. 
5. Add 1 teaspoon of grated hand soap. 

 

Soursop or custard apple 
Active against aphids, caterpillars, (diamond back moth), plant hoppers, grasshoppers. 

1. Boil 500 g of fresh leaves in 2 litres of water until the water is reduced to 
0.5 litre. 

2. Dilute to a total of 10 litres of water. 
3. Strain and add 10 teaspoons of grated hand soap. 

OR 

1. Take 2 handfuls of seeds and grind to a fine powder. 
2. Mix with 4 litres of water and soak overnight. 
3. Strain and add 4 teaspoons of grated hand soap. 

 

 Tobacco 
Active against caterpillars, aphids, beetles 

 

1. Crush 5 large leaves. 
2. Add 1 litre of water and leave overnight. 
3. Make up to 2 litres with water. 
4. Strain and add 4 teaspoons of grated hand soap. 
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Garlic 
Active against caterpillars, mites, thrips, and possibly some fungal diseases 

 

1. Scrape 4 garlic cloves and soak them overnight in a small amount of 
vegetable oil. 

2. Make up to 2 litres with water. 
3. Strain and add 4 teaspoons of grated hand soap. 

 Neem 
Active against caterpillars, aphids, grasshoppers, whiteflies, beetles, scale insects (either 

killing or repelling them). It stops insects from feeding. 

  

Leaves: 

1. Put 1 kg of leaves and 5 litres of water in a bucket and leave overnight. 
2. Remove the leaves. Retain the water. 
3. Pound and squeeze the leaves. 
4. Add the 5 litres of water used for soaking the leaves overnight. 
5. Strain and add 5 teaspoons of grated hand soap. 

Mature seeds: 

1. Wash and remove the dry husk. 
2. Take 12 handfuls of dry seeds (or use 500 g for each litre of water).  
3. Grind them to a fine powder. 
4. Mix the powder in 12 litres of water and soak overnight. 
5. Strain and add 10 teaspoons of grated hand soap. 

 

Derris 
Active against caterpillars, grasshoppers, aphids, spider mites, plant hoppers, 

beetles. (Note, this is very toxic to fish). 

1. Take 2 roots of derris (20 cm long and as thick as a small finger) and crush 
well. 

2. Put the crushed roots in a bucket and cover them with water; leave 
overnight. 

3. Make up to 2 litres with water. 
4. Strain and add 4 teaspoons of grated hand soap. 
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Marigold 
Active against insects and is a repellent (planted for control of nematodes). 

 

1. Collect 2.5 kg leaves/flowers; pound and mix with enough water to cover 
them. 

2. Strain through a cloth and make up to 18 litres of water; add 4 teaspoons of 
grated hand soap. 

Gliricidia 
Active against aphids, caterpillars, whitefly 

1. Grind or pound 0.5 kg leaves. 
2. Soak overnight in water. 
3. Make up to 20 litres with water. 
4. Strain and add 5 teaspoons of grated hand soap. 

 

Papaya 
Active against thrips Active against insects and is a repellent (planted for control of 

nematodes). 

1. Shake 1 kg of leaves in one litre of water and squeeze through a cloth. 
2. Add 4 litres of soap solution (100 g soap/25 litres water). 

 
Soap 

Active against scale insects, mealybugs and aphids 

Note: Use hand soap, not washing detergent 

• Put 5 tablespoons of soap into 4 litres of water  
or 

• 2 tablespoons of dishwashing liquid in 4 litres of water. 
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Ash 
Active against grasshoppers and beetles 

1. Take ash from a fire (make sure it is cool). 
2. Beat it to make it fine. 
3. Put it in a coarse cloth or a strainer. 
4. Shake thinly over each leaf. 

 

Hot water 
Active against ants, nematodes in yams, and used to sterilise nursery soil. 

Ants – Use hot water to destroy nests, but be careful not to pour hot water onto the 
roots of small plants that might be growing close to the nests. You will kill the plants! 

Soil – Use hot water to sterilise soil: pour it over the soil you have placed in seed boxes 
or over nursery soil that is spread thinly on the ground. 

Yams – Use hot water to kill nematodes in yams with dry rot, before cutting and 
planting. Dip the whole yam in hot water at 51 degrees for 10 minutes (use a 
thermometer and clock – do not guess!). 

 

 White Oil 
Active against powdery mildew fungi and many sucking insects, especially scales. 

mealybugs and aphids 
1. Pour 3 tablespoons (1/3 cup) cooking oil into four litres of water. 
2. Add ½ teaspoon detergent soap. 
3. Shake well and use. 

 

Milk 
Active against powdery mildew fungi 

1. Use full-strength milk, diluted to 10% (1 part milk, 9 parts water). 
2. Add a few drops of dishwashing liquid as milk does not spread over the leaf 

surface by itself. 
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Beer 
Active against slugs and snails 

1. Place beer in a shallow pan/saucer with edges even with the ground. 
2. Snails and slugs will crawl in for a taste and drown. 

 
Baking soda (sodium bicarbonate) (1) 

As a fungicide 
1. Dissolve one or two tablespoons of baking soda in 4.5 litres of water. 
2. Spray once a week. 

Sodium bicarbonate can be an effective way of controlling fungal growth. It is 
registered by the US Environmental Protection Agency as a bio-pesticide. 

Sodium bicarbonate increases the alkalinity of the surface of the leaves so that is 
becomes unfavourable for the growth of fungi. It might also leave a protective 
layer. 

Sodium bicarbonate can be used on cabbage, cucumber, lettuce, melon, squash 
and tomato. It is also useful for most ornamentals, although it is advisable to test 
a few leaves first before you spray the whole plant, as herbs and other tender-
leafed plants may show signs of burning. 

 

Baking soda (sodium bicarbonate) (2) 
An insecticide for soft bodied insects such as aphids and a fungicide for vegetables 

1. Combine five cups of warm water with: 
• 2 teaspoons baking soda 
• 2 teaspoons dishwashing liquid 
• 1.5 teaspoons of vegetable oil 
• 1.5 teaspoons of natural vinegar 

 
2. Blend until the mixture is white and foamy, then spray it on the plants right 

away with a hand sprayer. Agitate the sprayer as you go. Try to cover the 
leaves of your plants and give any bugs a good shower of the spray, so that it 
covers their exoskeleton and suffocates them. 
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5.3 Commercial pesticides 

As discussed in Chapter 4, pesticides, in particular commercial products, should be used only 
as a last resort under the IPDM framework. When working with commercial pesticides, 
trainees must be aware of the dangers, not only to crops but also to those who are applying 
them and their families. When using commercial pesticides, the trainees should make sure 
that the labels are read carefully and checked to make sure they are the right product. 

 

 

 

 

 

 

 

 

 

 

 

Before going further, test your trainees’ prior knowledge of commercial pesticides asking 
them to complete Exercise 18. 

 

 

 

 

 

 

 

 

 

 

 

 
Commercial pesticide manufacturers create these products 

to make a profit. So some manufacturers may try to increase 
their sales by giving a new name and packaging to a ‘new’ 
pesticide, which may not be new at all, but just using the 

same active ingredients as many older products. 

 

It is important to understand and be aware of the active 
ingredients in commercial pesticides, so that money is not 

wasted on gimmick products and more importantly, to avoid 
contributing to pesticide resistance in crops. 
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EXERCISE 18:  What do you already know about commercial 
pesticides? 
 

This exercise for commercial pesticides complements the one on homemade pesticides in 
Table 5.1.  

Trainees should describe their use in the Purpose column and insert an F  
(fungicide), I (insecticide), H (herbicide) or M (molluscicide) in the column 
Type of pesticide. If they know the active ingredient used, also list this. 
Check answers in Table 5.2.     

Pesticide name Purpose Type of pesticide Active ingredient 
Attack    
Sundomil    
Glyphosate    
Kocide    
Confidor    
Orthene    
Agazone    
Suncloprid    
Talendo    
Blitzem    
Steward    
Prevathon    
Others:    
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Table 5.2 Common commercial pesticides used in the Pacific Islands (as of 2019). 

BOUGHT PESTICIDES 
Common or Trade 

names 
Fiji Samoa Solomon

Islands 
Tonga Active ingredient Purpose Remarks 

Insecticides & miticides 
Attack ü ü ü ü Pirimiphos-

methyl/permethrin 
Caterpillar, aphids Broad-spectrum – 

kills beneficial 
insects as well 

Bt ü ü ü ü Bacillus thuringiensis Larvae of Lepidopterous 
insects, armyworms, fruit and 
pod borers 

Selective for 
caterpillars 

Match ü ü  ü Lufenuron DBM in cabbage Growth inhibitor 
 

Steward ü ü  ü Indoxacarb Caterpillars, pod borer, 
armyworm, centre grubs, 
cutworm, leafroller, leafminers 

Low toxicity on non-
target insects 

Prevathon ü ü  ü Rynaxypyr or 
chlorantraniliprole 
 

Caterpillars, pod borer, 
armyworm, centre grubs, 
cutworm, leafroller, leafminers 

Selective for 
caterpillars 

Multiguard  ü ü  ü Abamectin Broad mite, caterpillars Broad-spectrum – 
kills beneficial 
insects as well 

Bifenthrin ü ü ü ü Bifenthrin Caterpillar, aphids, leafminers, 
thrips, mites and taro beetle 

Broad-spectrum – 
kills beneficial 
insects as well 

Confidor ü ü ü ü Imidacloprid Sucking insects like aphids, 
leafhoppers, thrips, whitefly, 
mealybugs, scale insects and 
taro beetle 

Broad-spectrum – 
kills beneficial 
insects as well as 
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taro beetle; toxic to 
bees 

Suncloprid ü   ü Imidacloprid As above As above 
 

Farmers’ Imidacloprid ü ü   Imidacloprid As above As above 
 

Orthene ü ü ü ü Acephate Chewing and sucking insects 
like caterpillars, aphids, thrips, 
leafminers, leafhoppers, 
cutworm on vegetables and 
fruits 

Broad-spectrum – 
kills beneficial 
insects as well  

Malathion ü ü ü ü Malathion 
Bactralgel in Samoa  

Leafhoppers, aphids, thrips, 
whitefly, mealybugs and spider 
mites 

Broad-spectrum – 
kills beneficial 
insects as well 

Karate   ü ü Lambda-cyhalothrin Caterpillars, leafhoppers, 
aphids, thrips, whitefly, 
mealybugs and spider mites. 

Broad-spectrum – 
kills beneficial 
insects as well 

Suncis ü  ü ü Deltamethrin Caterpillar, beetles, thrips, 
whitefly on fruits and 
vegetables. 

Broad-spectrum – 
kills beneficial 
insects as well 

Fungicides 
Taratek/Bravo ü   ü Chlorothalonil and 

Thiophanate methyl 
Broad-spectrum Protective and 

systemic 
Manzate ü ü ü ü Mancozeb Broad-spectrum  

 
Kocide ü   ü Copper hydroxide Broad-spectrum  

 
Sundomil ü ü ü ü Mancozeb Broad-spectrum  
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Talendo    ü Chlorothalonil/ 
Thiophanate 

Broad-spectrum Protective and 
systemic 

Kotek ü ü ü ü Mancozeb Broad-spectrum  
 

Herbicides 
Glyphosate/360/450/ 
Roundup 

ü ü ü ü Glyphosate Perennial, woody weeds  Systemic 
 

Agazone ü ü ü ü Paraquat Annual and grass weeds Contact 
 

Bactericide 

Kocide ü   ü Copper hydroxide Broad-spectrum  
 

Molluscicide 
Blitzem ü ü ü ü Metaldehyde Snails and slugs Banning outdoor use 

is under 
consideration in 
Europe. 
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5.3.1 The pesticide label - an important document 

Pesticide labels should provide all the information about how to use the chemical. Trainees 
should understand that once they have bought a pesticide, they must always READ, 
UNDERSTAND and FOLLOW label directions.  
 
The label should have information on:  

• the type of product 
• what it contains 
• the crops it may be used on  
• the pests it may be used against  
• how it may be applied 
• personal protective equipment  
• transport 
• storage 
• disposal after use 
• environmental concerns  
• what to do in emergencies 

 
 
 
 
 
 
 
 
 
 
Often the label is divided into three panels or sections laid out in a row or column: left, 
central and right. BUT NOT ALWAYS! The central panel may be above the other two instead.  
 
Central panel 
 
The central panel contains information on common and trade names, what is in the 
product, what it is used for, as well as the risks involved in using it. The information usually 
consists of all or some of the following: 
 
• Warnings: It might catch fire, keep it away from children, it can damage the 

environment, particularly fish and bees 
• Trade name: The name given by the company, e.g., Attack or Bravo 
• Common name: A name recognised internationally, e.g., pirimiphos-methyl and 

permethrin (Attack) and chlorothanonil (Bravo) 

Trainees should not be surprised if they can’t find all the 
information they need on the label: it might be missing! If it is not 
present, it may be because there was not enough space for all the 

details 
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• Concentration of the active ingredient: the number of grams per litre, e.g. 475 g/litre 
pirimiphos-methyl and 25 g/litre permethrin (Attack) 

• What it is: Insecticide, fungicide, herbicide, etc. 
• What it is used for: For example: “A broad-spectrum insecticide for use on avocados, 

citrus, flowers and ornamentals, glasshouse tomatoes ...” 
• Formulation:  How the chemical is made, e.g., an emulsifiable concentrate - EC; a 

wettable powder - WP; granule - G; or dust – D: 
o EC - the chemical is dissolved in a liquid (solvent plus surfactants) that forms fine 

droplets when mixed with water 
o WP - the chemical is made into a solid, finely ground, and then forms 

a suspension when mixed with water 
o G - a mix of chemical, inert substances (called fillers) and binding substances, 

then made into pellets, e.g. Furidan pellets are put in the top of coconut palms to 
control Oryctes. 

o D - a mix of chemical and inert substances (called fillers) 
• Net content:  The total weight (g or kg), or volume (litres) of the pesticide product 
 
Right panel 
 
The right panel contains information on precautions and first aid if contamination or 
swallowing occurs.  It may contain some of the items listed below: 
 
• Hazard class:  The World Health Organization has a set of hazard classes for health, 

based on eating or drinking the chemical and its effect on skin (tested on rats).  
§ 1a - extremely hazardous 
§ 1b - highly hazardous 
§  II - moderately hazardous 
§ III - slightly hazardous 
§ U - unlikely to present acute hazard 

 
The hazards are sometimes shown in the form of pictures at the bottom of the label: 

  

Fig. 5.1  Precautionary advice pictograms published by FAO to reduce risks when handling, applying and storing a pesticide. 
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• Storage: Store the product in its original container, tightly closed, and away from heat, 

food and out of reach of children, preferably in a locked cupboard. Note that in New 
Zealand, there are different rules depending on the amount of product stored in one 
place. 
 

• Protective clothing: This covers the equipment and clothing that should be worn when 
mixing and applying pesticides, e.g. masks (including respirators) and goggles to protect 
mouth and eyes, gloves, boots, hat and overalls. After spraying, remove the clothing and 
wash your hands and face. Wash the clothes used when spraying separately from the 
normal clothes was. Do not eat, drink or smoke when spraying. 
 

• Disposal: Notes on how to clean the sprayer and dispose of any remaining chemical 
residue (usually by spraying on soil at the side of the field, away from humans, livestock 
and waterways). There are also notes on how to dispose of the pesticide container, 
either by burying it or sending it to a landfill (Fig. 5.2). Do not re-use the container. 

 
• First aid: What to do and who to contact if the product is swallowed, skin or hair is 

contaminated, or the chemical is splashed into the eyes. Usually, a doctor would be 
called, clothing removed, and skin and eyes flushed with water. Depending on the 
pesticide, the label will say whether vomiting should be induced or not. If inhaled, 
victims should be moved to fresh air, and given CPR if the heart stops beating.  

 
 
 

 
 
 

• Spillage: What to do if a spill occurs. Wear protective clothing, cordon off the area, 
prevent the chemical from entering drains, absorb it with inert material (soil, sand or 
sawdust), and place it in bins for disposal in a landfill. Wash the contaminated area with 
water. 

 
• Transport: How the chemical should be transported, especially whether public vehicles 

(buses, etc.) can be used.  
 

Left panel 
 
This panel gives information on recommended use and how to apply the pesticide. 
 
• Crops/pests used for: A list of pests and diseases for which the chemical is 

recommended in a country. Most Pacific island countries do not have a registration 
scheme specifically naming the crops on which the chemical can be used.   
 

 
You should always go to the field with another person in case 

of accidents 
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• How to mix and apply: Some chemicals need to be pre-mixed before they are added to 
the tank of the sprayer and mixed with a larger volume of water. The application of a 
chemical is usually given -  either (i) X g/litre of product, sprayed until run off, or (ii) X 
kg/ha using Y litres of water (adjusted for young and fully developed crops). When to 
start spraying is often given, and the interval of application, e.g., apply the chemical 
every 2-3 weeks. 

 
• Re-entry period: The period after applying the chemical when it is safe to re-enter the 

crop. 
 
• Pre-harvest interval (commonly called the withholding period): The number of days 

between the last application of a chemical and the crop harvest. This is very important 
information. It ensures that the harvest does not have residues that affect its market 
acceptability. 

 
• Compatibility: Two chemicals can sometimes be mixed together and used as one. Some 

companies will say if specific mixtures are safe (usually their own!).  
 

 
Fig. 5.2 The incorrect way to discard a pesticide container, thrown to the side of the garden after use. 
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EXERCISE 19:  Understanding the pesticide label 
 

Understanding a pesticide label is critically important for the correct and safe use of pesticides. 
Exercise 19 focuses your trainees on how to understand the label. 

A range of commonly used pesticide labels are on the following pages. Make sure each 
group (pairs or threes) has a different label to work with. Trainees should carefully read 
their label and answer the following questions. They should write their answers on brown 
paper or butcher’s paper so that they can be held up and read out to the class. If your 
trainees cannot find all the answers on one label, they should look at others.   

1. What kind of pesticide is it? (i.e. fungicide, insecticide, herbicide etc.) 
2. What is the pesticide used for? 
3. What is the common name of the pesticide?  
4. What is the trade name of the pesticide? 
5. Is the label divided into separate panels? If so, what information does each of these panels  

give you?  
• Centre panel? 
• Left panel? 
• Right panel? 

6. What is an emulsifiable concentrate (EC)? 
7. What is a sticker? 
8. What is a spreader? 
9. What is meant by ‘compatibility’? 
10. What should you avoid doing when spraying, but do immediately after spraying? 
11. What clothing is recommended when preparing the spray and spraying? 
12. What is the recommended way to store the pesticide? 
13. What does ‘run-off’ mean? 
14. Is there a hazard number on the label? What is it and what does it mean? 
15. What should you do after spraying and before eating, drinking or smoking? 
16. Can you wash the sprayer or empty container in the river? If not, why not? 
17. Where are the best places to put the container when it is empty? 
18. Is it recommended that you induce vomiting if a person has drunk the pesticide? 
19. If you spill the pesticide, what should you do? 
20. Can you give livestock feed that has been sprayed with the pesticide? 
21. What is meant by the pre-harvest interval (also known as the withholding period)? 
22. What do these pictograms mean? 

 (a)  (b)                               (c)      (d) 

 

 
 

 

 

 

 

 

 

 

 

 
 
 
 
   

The picture can't be displayed.
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5.3.2 Pesticide labels 
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5.4 Applying pesticides – the important steps in spraying 
 

 

 

 

 

 

 

 

5.4.1 Before spraying 

The nozzle 

Check you have the correct nozzle for the pesticide you are going to use. The nozzle is the 
most important part of the sprayer. 

 

 

 
What does the 

nozzle do? 

 
 

• Nozzles break liquids into droplets. 
 

• Nozzles send liquids out in a pattern.  
The pattern for killing weeds is quite different 
from the pattern for spraying pests and 
pathogens. 
 

• Nozzles control the width of the spray. 
 

• Some sprayers have a pressure control knob 
inside, which regulates the pressure of the 
spray. 

 

 

Check you have the correct nozzle for the pesticide you are going to use.  

 

 

• Do not spray on windy days 
• Take another person with you when spraying in case of an 

accident, a spill or poisoning 
• Always wear proper protective clothing 
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Types of nozzles  

• Flat fan or anvil (also known as flood) for herbicides 
• Hollow cone for insecticides or fungicides 

 
Fig. 5.3 Types of spray pattern produced by a hollow cone, a flat fan and an anvil nozzle. 

 

Before using the nozzle 

1. Check that the nozzle is clean. 
2. Remove the nozzle from the sprayer and wash in water. 
3. Tap to unblock. 
4. If still blocked, use a piece of grass to unblock (Fig. 5.4). Never use a nail!  

 

 

 

 

 

 

 

 

 

Spraying herbicides 

• Use a flat fan or anvil (also known as a flood) nozzle (Fig. 5.3) 
• The pressure should be low 
• Apply as a ‘light rain’ 
• The droplets fall on the TOP of the leaves 

Fig. 5.4 How to clean a nozzle. Use a piece of grass rather 
than a nail. 
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• The droplets are larger than those of insecticides or fungicides, lowering the chance 
of drift and damage to crops 
 

Spraying insecticides and fungicides 

• Use a hollow cone nozzle (Fig. 5.3) 
• The pressure should be high 
• Apply as a mist 
• The droplets are small forming a cloud 
• They give better coverage as they flow AROUND the plant 

 

The sprayer 

• Check the straps. Are they worn? If they are, replace them 
• Check the tank. Are there leaks? Put water in the sprayer, check when upright, on 

the side and upside down. Do not use if there are any leaks 
• Check the handle. Open and close the trigger; it should start to spray and stop 

quickly 
• Consult the PNG videos on ‘Safe Use of Pesticides’ for personal protective equipment 

(PPE) and maintenance of the sprayer 

 

Personal protective equipment (PPE) 

Remember that pesticides are poisons, so you must protect yourself when spraying. Ideally, 
you should wear the following: 

• Lightweight overalls 
• Gloves 
• Boots 
• Goggles, face mask and a cap 

If you don’t have all these, protect yourself with a long-sleeved shirt and long trousers used 
only for spraying, and boots and gloves. Wear the shirt over the gloves, and the trousers 
over the boots. 
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Making up sprays 

Do not guess! Read the label, making sure that the concentration of spray is correct. 

Example 1: Spraying cabbages with lambda cyhalothrin (the name of the product is 
KARATE). 

The label tells you to add 10 mls Karate per 10 litres (L) of water and apply at the rate of 
400–500 ml per ha (Fig. 5.5).  

You have a 15 L knapsack sprayer, so you need 15 mls – about 3 teaspoons of Karate. 

How much Karate spray should you spray on the cabbages? 

1. Pace out the length and width of a bed of cabbages. Let’s say the length is 25 m and 
the width is 4 m. The area is 100 m2.   
 

2. To find out how much Karate is needed for a 100 m2 bed: 
o Divide the rate of Karate/ha by the number of m2/ha and multiply by the area 

of the bed. Use the higher rate of 500 ml/ha.  
o 500/10000 x 100 = 5 ml.  
o Look at the label, this tells you to mix Karate at 10 ml/10 L water. So, for 5 ml 

you need 5 L water. This is the amount for a 100 m2 bed. 
o Now, spray the 100 m2 bed with 5 L water. (We use water first to test that 

you are walking at the right speed to deliver the right amount of spray). 
 

Check: 
ü Did you spray more or less than 5 L? 
ü If you sprayed more, repeat with water at 

a slower pace. 
ü If you sprayed less, repeat with water at a 

faster pace. 
 

3. When you have the correct pace, refill the 
tank with 15 L of water, add 15 ml Karate, 
shake the tank, and spray the cabbages on 
all the beds at the pace you selected from 
your tests. 

Now, spray the 100 m2 bed with 5 L water. 
We use water first to make sure no Karate 
is wasted or overused. 

 

Fig. 5.5 Amount of Karate per ha and rate per L in 
knapsack sprayer. 
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Fig. 5.6 Amount of Eko per 16 and 20 litre knapsack sprayers. 

Example 2: Spraying tomatoes with chlorothalonil. The name of the product is Eko 

The label tells you to add 34 ml of Eko per 20 L of water (Fig. 5.6). But the label does not say 
how much Eko per ha. Usually, for tomatoes, this is 1.8–2.3 L/ha. 

You have a 15 L knapsack sprayer, so you need 25 ml - about five Coca-Cola tops of Eko. 

How much Karate spray should you spray on the tomatoes? 

 

 

 

 

 

 

 

 

 

1. Pace out the length and width of a bed of tomatoes. Let’s say the length is 25 m and 
the width is 4 m. The area is 100 m2.  
   

2. To find out how much Eko is needed for a 100 m2 bed, do the following: 
• Divide Rate Eko/ha by number of m2/ha and multiply by the area of the bed. 

Use the lower rate of 1800 ml/ha. 
• 1800/10000 x 100 = 18 ml. 
• Look at the label. This tells you to mix Eko at 34 ml/20 L water. So, for 18 ml 

you need 10.6 L water. This is the amount for a 100 m2 bed.  
• Now, spray the 100 m2 bed with 10.6 L water. (We use water first to test that 

you are walking at the right speed to deliver the right amount of spray). 
• Now, spray the 100 m2 bed with 10.6 L of water. 

Check:  

ü Did you spray more or less than 10.6 L? 
ü If you sprayed more, repeat with water at a slower pace.  
ü If you sprayed less, repeat with water at a faster pace.  

 
3. When you have the correct pace, refill the tank with 15 L of water, add 25 ml Eko 

(five Coca-Cola tops), shake the tank, and spray the tomatoes on all the beds at the 
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pace you selected from your tests. Later, when the plants are mature, increase the 
amount per bed to 14 L (this is the higher rate of 2300 ml/ha (see above).  

 

A quick practical method for calibration 

If extension staff and farmers find the methods of calibration too complicated, then do the 
following:  

i) add water to the hydraulic knapsack sprayers (according to the volume of each 
machine)  

ii) add insecticide or fungicide to the water according to the volume of sprayer and 
the size of bottle top chosen (Figs. 5.7, 5.8  and Table 5.3)  

iii) spray crops to just before run-off as shown in the following section (5.4.2 and 
Fig. 5.10)  

 

 

 

 

 

 

 

  

The amounts of KARATE and Eko to add are given in Table 5.3. 

Table 5.3  The number of bottle tops of Karate or Eko (capacity 5 ml or 4 ml) to add to three knapsack sprayers (10, 15 and 
20 L water) to formulate the pesticides according to the manufacturer’s instructions. 

Volume of 
knapsack 

sprayer (L) 

Total no. 
mls 

Karate 

No. Coca-
Cola ‘tops’ 

No. beer 
‘tops’ 

Total no. 
mls Eko 

No. Coca-
Cola ‘tops’ 

No. beer 
‘tops’ 

10 10 2 2 1/2 
 

17 3 1/2 4 

15 15 3 4 25 5 6 

20 20 4 5 34 7 8 

 

 

 

Fig. 5.7 Measuring pesticides (liquids): 5 ml Coca-Cola 
bottle top (left); 4 ml beer top (right). 
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If you are using a pesticide that is a powder, then use the tops (lids) as either 2.5 g or 2 g 
measures. Calculate the number of tops required depending on: 

i) the size of the top 
ii) the volume of the knapsack 
iii) the concentration indicated on the pesticide label (Fig. 5.8). 

 

 

 

 

 

 

 

 

 

 

5.4.2 During spraying 

Trainees should know that it is important to spray at the right time and during the right 
weather conditions. If this is not done, the crops will not be treated effectively, and there is a 
danger to health. 

 

When is it best to spray? 

Spray either early in the morning or late in the afternoon, when the wind is less strong. If it 
is windy, do not spray. If the wind is only light, spray down wind. 

 

 

Always use a spray shield to prevent chemical drift! 
 

For small plants (near the ground), e.g. cabbages, your sprayer should be fitted with a 
hollow cone nozzle, and you should spray 50 cm above the crop (Fig. 5.9).  
 

Fig. 5.8  
Fig. 5.8 Measuring pesticides (powders): 2.5 g (Coca-Cola bottle top 
(left); 2 g beer bottle top (right) 



 
 

 

196 

 

 

 

 

 

 

 

 

 

 

When you have finished spraying, look at the leaves to check the way the droplets have 
landed. You want small droplets covering all the leaf. If you spray too much, the droplets 
come together and fall off the leaf (Fig. 5.10). 

 

 

 

 

  

 

 

For taller plants, e.g. tomatoes, your sprayer should be fitted with a hollow cone nozzle, and 
you should angle the lance sideways, moving it up and down and around the plants so that 
the spray covers both sides of all the leaves. Keep the nozzle about 50 cm from the plants as 
you spray (Fig. 5.11).  

 

 

 

 

 

 

Fig. 5.10 Pattern of droplets on a leaf sprayed with too much pesticide run-off 
(left) and the correct amount (right) 

 Fig. 5.9 How to spray cabbages or any low-growing plants from above. 
Keep the nozzle 50 cm above the crop. 
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5.4.3 After spraying 

• Clean the tank immediately after use so that the chemical does not dry on the inside 
• Open the tank, remove the strainer, fill with 1.5 L of water, replace the cap and 

shake 
• Pour onto an area that has been sprayed, or the ground nearby 
• Add another 1.5 L of water and spray to clean the hose, lance and nozzle 

 

 

 

 

 

 

  

After spraying, remove your clothes and shower. Wash the clothes 
separately from other clothing. And DO NOT eat or drink after 

spraying until you have washed. 

Fig. 5.11 How to spray tomatoes or any other bush from the side. Keep the nozzle 50 cm from the crop 

If an accident happens, refer to the label. In case of a spill, cover the 
chemical with sand, sawdust or soil, and bury it away from the 

house at the edge of the garden or field 
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EXERCISE 20:  Making up a pesticide for spraying 
 

Trainees should use the following information to determine how much 
pesticide is needed 

• The pesticide label (Eko) tells you that you should apply Eko in 400 L of water per ha. 
• Eko is made up at 34 ml per 20 L sprayer (see Fig. 5.6). 
• The farmer has a 5 square chain tomato field. 
• Area: 5 square chains is equivalent to 0.2 ha (25 sq chains = 1 ha, 5/25) 
• Spacing: 0.5 m x 1 m. 
• The farmer has a 15 L knapsack. 

 

By themselves, trainees should answer the questions below: 

 
1. How many knapsack sprayers are needed to spray 1 ha of tomato? 

 
 
 

2. How much (Eko) chemical will you need to spray 1 ha of tomato? 
 
 
 

3. What advice would you give the farmer about the amount of chemical (Eko) … that 
he/she will use? 
 
 

4. Check your answer with a partner and then discuss with the whole class.  
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EXERCISE 21:  Important factors in spraying 
 

In pairs or small groups, trainees should write down at least four important things 
that they need to know before, during and after spraying. Discuss answers with the 
class.  

 

 
 
 
Before spraying 

 
1. 
 
2. 
 
3. 
 
4. 
 

 
 
 
During spraying 

 
1. 
 
2. 
 
3. 
 
4. 
 

 
 
 
After spraying 

 
1. 
 
2. 
 
3. 
 
4. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The picture can't be displayed.

The picture can't be displayed.
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5.5 Pesticides and organic farming 

Organic farmers have a restricted range of pesticides they can use. This is because these 
farmers and their certifying bodies believe that many bought and even some home-made 
pesticides are harmful to humans, animals and the environment. Hence, some of the 
pesticides may not be as effective as bought ones, and not all have been scientifically tested. 

Organic certification is carefully regulated. The Pacific Organic Standards (2008) are available 
at https://lrd.spc.int/organic-pasifika-publications/cat_view/364-pacific-organic/369-
pacific-organic-standard. This document provides excellent information on organic farming 
in the Pacific region.  

Some of the pesticide and growth regulators allowed in organic farming are listed and detailed 
in Table 5.4.  
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Table 5.4 Pesticides and growth regulator inputs allowed in organic farming. 

Input Purpose Remarks 
Chitin  Nematicide  

Coffee grounds Insect repellent Have a strong smell 

Corn gluten meal Pre-emergent herbicide  

Milk, casein Fungicide For powdery mildews 

Gelatine Insecticide  

Lecithin Fungicide  

Vinegar Herbicide, bactericide, fungicide  

Neem Insecticide  

Castor oil Rodenticide, insecticide, insect 

repellent, bird repellent 

Care should be taken; it is very toxic 

Grapefruit seed oil Fungicide  

Chilli Insecticide  

Tithonia (African sunflower)   

Marigold (Tagetes species) Insecticide and repellent of root knot 

nematodes 

 

Papain (from Papaya) Thrips  

Jatropha Insecticide, molluscicide  

Pongamia glabra Insecticide  

Propolis Insecticide  

Pyrethrum (Chrysanthemum 
cinerariaefolium) 

Insecticide The synergist (carrier) piperonyl butoxide used in 

commercial pesticides must not be used 

Quassia (Quassia amara) Insecticide  

Derris elliptica, Lonchocarpus spp., 
Tephrosia spp.) Rotenone 

Insecticide Studies show a (unconfirmed) link between 

rotenone and Parkinson’s disease so use should 

be limited, and safety measures observed 
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Ryania (Ryania speciosa)  Insecticide  

Sabadilla Insecticide  

Seaweed Root diseases of sunflower and 

tomato 

 

Tobacco tea Insecticide Safety measures need be taken to reduce skin 

contact. Pure nicotine must not be used 

Mineral clays (e.g. bentonite, 
vermiculite, perlite, zeolite) 

Insecticide Form a barrier to attack on the plant – used in 

orchards 

Copper salts (e.g. sulphate, hydroxide, 
oxychloride, octanoate)  

Fungicide, bactericide Maximum 8 kg/ha copper per year (on a rolling 

average basis) 

Light mineral oils (paraffin) Insecticide, herbicide, fungicide  

Diatomaceous earth 
 

Insecticide  

Lime sulfur (calcium polysulfide)  Fungicide  

Potassium bicarbonate Fungicide  

Potassium permanganate Fungicide, molluscicide, bactericide  

Quicklime silicates (e.g. sodium silicate, 
quartz) 

Fungicide, molluscicide, bactericide  

Sodium bicarbonate General post-harvest insecticide and 

fungicide for banana 

 

Sulfur 
 

Insecticide, miticide, fungicide  

Fungal and bacterial preparations (e.g. 
Bacillus thuringiensis, Bt)  

Insecticide Used against caterpillars 

Iron phosphate  molluscicide  

Calcium hydroxide Fungicide, herbicide, bactericide  
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Salt (sodium chloride) 
  

Molluscicide, herbicide, insecticide, 

bactericide 

 

Sodium carbonate (washing soda) Insecticide Scale insects, mealy bugs, aphids, and mites 

Soft soap Insecticide Scale insects, mealy bugs, aphids, and mites 

Pheromones (in traps and dispensers 
only)  

Insect traps Traps for fruit-fly and substances as required by 

regulations are permitted 
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5.6 Pesticide resistance management 

Some pests develop resistance to pesticides. This happens when the same pesticide is used 
repeatedly against the same pest in a crop. It is due to random genetic mutations that occur 
within the pest population; by chance, some of these mutations allow individuals to survive 
exposure to the pesticide and they multiply quickly, as there is little competition (Fig. 5.12). 
Soon, they become the dominant type. 

 

 
Fig. 5.12  Diagram showing how insect pest resistance to pesticides builds up. 

 

Insecticides are grouped according to how they kill pests, i.e. their mode of action (MoA). The 
chances of a pest population becoming resistant to a pesticide can be reduced by making sure 
that a pesticide with the same MoA is not used repeatedly against successive generations of 
the pest. We must ensure that the pesticides used have different MoAs, as well as being the 
least harmful to natural enemies.   

The 'Groups' mentioned in Fig. 5.13 (6, 11, 22 or 28 and 15) identify pesticides based on their 
chemical characteristics and the way in which they kill insects (ie their MoA). The trade names 
and common names are: Multiguard (abamectin); Ag Chem Bt (Bacillus thuringiensis); 
Prevathon (chlorantraniliprole); Steward (indoxacarb); and Match (lufenuron).  

A critical feature of the approach is that insecticides that kill insects in different ways are 
rotated to slow the development of resistance. Fig. 5.13 shows how this strategy can be 
implemented to reduce the probability of the diamondback moth (DBM), a pest of cabbages, 
developing resistance to pesticides. In lowland regions of the Pacific islands, DBM can 
complete a generation (from egg to adult) in approximately 18 days. To make sure that 
successive generations are not exposed to the same type of insecticides, different insecticides 
should be used in the ‘windows’, as indicated in Fig. 5.13. In this strategy, Bt is used at the 
leafy stage, as this is the most sensitive stage of the crop. Bt has the added advantage that it 
is harmless to natural enemies. 
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Fig. 5.13  Insecticide resistance management strategy for diamondback moth in the Pacific region, using pesticides with 
different ways of killing the pest (MoAs). Group 6 – avermectins (affect nerves (chloride channels)); Group 11  - Bacillus 
thuringiensis products (affect mid-gut of caterpillars); Group 15 - benzolureas (affect chitin synthesis in cuticle); Group 22 - 
oxadiazines (affect nerves (sodium channels)); Group 28 – diamides (affect muscle). 

 

The picture can't be displayed.
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EXERCISE 22:  Advantages and disadvantages of using pesticides 
 

Trainees have now covered Chapters 4 and 5 on management of pests and diseases 
through cultural control and use of pesticides.  
 

In pairs or small groups, they should discuss and write down what they now 
know about the advantages and disadvantages of using pesticides, 
compared with other methods included in IPDM.  

 
An example is given below. 
  

Advantages of using 
pesticides 

Disadvantages of using 
pesticides 

Safer alternatives 

Example: 
• They are cheap 

 
•  

 
 
 
 
 
 
 
 
 

 
• They are toxic to 

beneficial insects 
 

•  

 
• Crop rotation 

 
•  
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EXERCISE 23:  Using trainees’ knowledge to identify and develop a 
management strategy for a farmer 
 

Now that your trainees have studied the identification, diagnosis and management of 
pests and diseases, they need to put their knowledge into practice. Practice and experience 
are essential; becoming a competent plant health doctor is complicated and takes work! 
This is an important exercise, as it prepares your trainees for plant health clinics and is a 
good introduction to Chapter 6: Running a plant health clinic.  

 
This exercise is in five parts. Allow your trainees plenty of time to work on it. 

1. Identify and diagnose the problem 
2. Ask the farmer questions about the problem  
3. Manage the problem – make a plan 
4. Completing the prescription form 
5. Discuss and reflect 

 
Trainees should work in pairs. Allocate two of the photos from Papua New Guinea 
highlands to each pair. The pictures show samples of problems a farmer might bring to a 
plant health clinic. The crops are: 

• tomato (3 photos)  
• zucchini (2 photos)  
• Chinese cabbage (1 photo)  
• cabbage - caterpillars (2 photos)  
• cabbage - yellow spots (2 photos) 

 
Part 1 – Identifying and diagnosing the problem  
 
Trainees should now work through the process of identification and diagnosis of the 
problem in their photos. They should use all the information from the manual, Fact Sheets 
in the Pacific Pests, Pathogens & Weeds app, as well as their own experience.  

Remind trainees to use the identification and diagnosing process in Chapter 2: 

1. Is it A, B, or C? (Abiotic, Biotic or Confused) 
2. Possible and Probable? 
3. They should check with the feact sheets in the Pacific Pests, Pathogens & 

Weeds app only after they have done steps 1 and 2. 
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Exercise 23 (PART 1) 
TOMATO (i) 
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Exercise 23 (PART 1) 
TOMATO (ii) 
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Exercise 23 (PART 1) 
TOMATO (iii) 
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Exercise 23 (PART 1) 
ZUCCHINI (i) 
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Exercise 23 (PART 1) 
ZUCCHINI (ii) 
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Exercise 23 (PART 1) 
CHINESE CABBAGE 
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Exercise 23 (PART 1) 
CABBAGE (i) 
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Exercise 23 (PART 1) 
CABBAGE (ii) 
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Exercise 23 (PART 1) 
CABBAGE (iii) Black rot 
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Exercise 23 (PART 1) 
CABBAGE (iii) Black rot (close up) 
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PART 2– Asking the farmer questions about the problem 
 
As well as examining the sample, at a clinic, plant doctors will need to ask the farmer 

questions to provide more detail and information about the pest or disease. 

 
1. Trainees should make a list of questions they would ask the farmer. 
2. Each pair should now show the class their photos, read out their 
questions and discuss their diagnosis. 

 

Part 3 – Managing the problem - making a plan 
Next, trainees should discuss and write down all the different ways the problem could be 
managed, using: 

• Biological control 
§ Are there any natural enemies that are important to preserve which might 

be killed with some pesticides? 
• Cultural control – what can be done? 

§ Before planting 
§ During growth 
§ After harvest 

• Resistant varieties 
§ These can only be recommended if they are known to be available in the 

country 
• Chemical control 

§ Homemade pesticides  
§ Commercial pesticides 

 
Part 4 – Completing the prescription form 
Trainees should now complete the plant health clinic prescription form. They can make up 
the farmer’s details. Stress that they should fill in ALL parts, using clear handwriting. 

Part 5 – Discussion and reflection 
Discuss and reflect on the exercise as a class. What worked well? What is difficult to do? 
What can be done better? What training is still needed? 

 
 

 

 

 
 

 

  

This exercise should now be repeated using real samples from a 
garden or field. Practice is essential! 

Practice is essential! 
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The Plant Health Clinic Prescription Form 
CLINIC 
Date: ☐ Fiji ☐ Samoa ☐ Solomon Islands ☐ Tonga Code: 
FARMER  
Family Name: Given Names:  Sex:    M☐    F☐ 
Village/Settlement: Province: Mobile: 
Clinic visit:  1st ☐  2nd ☐  3rd  ☐ other:  Age: < 29 ☐ 30-55 ☐  > 56 ☐ Sample: Yes☐ No☐ 

CROP  
Crop: Estimate planted area (m²):   
Variety: Estimate no. of plants:  
Seed source:  Estimate no. of plants damaged: Few ☐ Many ☐ All ☐ 
Previous crop: Plant problem: Common ☐ New ☐  
Crop stage: Weather: Normal ☐  Wet ☐  Dry ☐  Unusual ☐ 
DESCRIBE WHAT YOU SEE (if no sample, write what the farmer tells you) 
 
 

WHAT CONTROL MEASURES HAS THE FARMER TRIED? 
 
 
 
WHAT DO YOU THINK THE PROBLEM IS? 
 

YOUR RECOMMENDATIONS  
What can the farmer do now? 
Cultural control Chemical control 
  

 
 
 
 

What can the farmer do in future (when growing the same crop)? 
Cultural control Chemical control 

Before planting: 
 

Any resistance varieties?  

 

During growth 
 
 
After harvest: 
 
 
Photo(s) taken: Yes ☐ No ☐ Sample sent to lab?  Yes ☐No ☐ 

Plant doctor: Signature: Mobile no.:  
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END OF CHAPTER  5 QUIZ: Test your knowledge  
 

Multiple choice. Pick one answer only. 
 

1.   Which of the following are all fungicides? 
A. Manzate, milk, baking soda, malathion 
B. Sundomil, Kotek, Kocide, Talendo 
C. Glyphosate, neem, Blitzem, pyrethrum 
D. Confidor, Orthene, Bt, Manzate 

 
2.  A sprayer nozzle suitable for fungicides should: 

A. be an anvil type and the spray should form a light rain. 
B. be a flat type and the spray should form a mist. 
C. be a hollow cone type and the spray should form a mist. 
D. be a flat type and the spray should form a cloud. 

 
3. A pesticide label says that it should be made up at a concentration of 10 ml pesticide to 
10 L water. The concentration of the pesticide is: 

A. 10%. 
B. 1%. 
C. 0.1%. 
D. 0.01%. 

 
4. A farmer has 10 ha of a crop to be sprayed. The pesticide label tells her that the spray 
should be 30 ml pesticide per 20 L water and the crop should receive 400 L per ha. How 
many ml of the pesticide should she use to make up the spray to spray the whole crop 
properly? 

A. 4000 ml 
B. 600 ml 
C. 6000 ml 
D. 2400 ml 

 
5.  Buildup of insecticide resistance in a pest can be prevented by: 

A. alternating the spraying between an insecticide and a fungicide.  
B. spraying early in the morning. 
C. using the correct type of nozzle for spraying.  
D. making sure the same type of insecticide is not used all the time. 
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6. Which of these pesticides are not allowed in organic farming? 
A. copper fungicides 
B. tobacco 
C. castor oil 
D. glyphosate 

 
7. Which action should you NOT do if you accidently spill some pesticide? 

A. cover the area with sand. 
B. make sure you wash yourself and your clothes thoroughly.  
C. get the dog to lick it up. 
D. keep children away from the spill. 

 
8. Pesticide resistance in insects is caused by: 

A. a genetic mutation that is passed on to new generations of the insect. 
B. a fungicide being used by mistake. 
C. a virus getting into the insect. 
D. using the wrong crop rotation. 

 
9. Which of the following information is NOT usually found on a pesticide label? 

A. the type of product 
B. which pests are resistant to it 
C. what it contains 
D. what crops it may be used on  

 
10. An emulsifiable concentrate: 

A. is the same as a wettable powder. 
B. is incompatible with all other pesticides. 
C. cannot be mixed with water.  
D. forms a milky liquid when mixed with water. 

 
11. A pesticide withholding period means: 

A. how long before it is safe to enter the crop after spraying. 
B. the period during which animals are not allowed to graze on the crop at any time. 
C. the number of days between the last application of a pesticide and crop harvest. 
D. how long before a pesticide is allowed into a country. 

 
12. Copper can be used to control: 

A. phytoplasmas and viruses. 
B. nematodes and mites. 
C. snails and insects. 
D. bacteria and fungi. 
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13.  Pests in a small farm or garden are best controlled by: 
A. ignoring them. 
B. using pesticides as soon as they are seen. 
C. encouraging beneficial insects and spiders. 
D. using insecticides and fungicides weekly. 

 
14. Pesticides allowed in organic farming:  

A. come only from plants. 
B. are the same as commercial pesticides only weaker. 
C. are controlled under organic standards. 
D. Are always safe. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




