
For the chemical management of weeds, plant diseases and insects 

2026  GUIDE TO CROP PROTECTION

This publication is only a guide intended for the use of 
Saskatchewan growers. Always refer to the product label 
for application details and precautions. If information in this 
publication conflicts with the label, use the label directions.

saskatchewan.ca/agriculture
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Introduction

How to Use This Book
This publication is only a guide. Always refer to the product label 
for application details and precautions. If the information in 
this publication differs from the label information, follow label 
instructions.

The Guide to Crop Protection is divided into five chapters: (1) 
Introduction; (2) Weed Control; (3) Foliar Fungicides; (4) Seed 
Treatments; and (5) Insect Control.

To use the information in each of these sections, use the following 
process:

1.	 Turn to the charts at the beginning of each section. There is 
a set of charts for weeds, plant diseases and insect control. 
Select the chart for the crop you want or plan to grow. Use 
the chart to match your weed, disease or insect problems 
with the products available for that crop.

2.	 Once you have narrowed your product choices down to 
a few candidates, go to the recommendation section for 
that product. Products are listed alphabetically. Read the 
recommendations thoroughly for each product you are 
considering.

3.	 Read the product label attached to the container for 
detailed instructions on application.

This publication is intended to be used as a guide only. Information 
contained herein is that available at the time of printing.

While every effort has been made to ensure accuracy, the 
provincial government does not accept responsibility for label 
changes. When more than one trade name is listed, not all weeds 
or tank mixes may appear on all labels. Consult product labels 
attached to pesticide containers for final detailed instructions.

Certain recommendations in this publication are given in quantity 
of commercial product per acre (mL, L, g or kg/acre). Product labels 
are given in quantity of product per hectare (mL, L, g or kg/ha). 
To avoid application errors be sure to read and understand label 
recommendations.

The Guide to Crop Protection includes the most recent 
recommendations for weed, plant disease and insect control in 
field and forage crops. These recommendations are based on the 
uses registered under the Pest Management Regulatory Agency’s 
Pest Control Products Act. It is an offence under The Pest Control 
Products Act to apply any chemical in a manner not consistent 
with the product label. If you have any doubts regarding the 
instructions in this publication, or on the product label, contact the 
company representative, your local agricultural office or the Pest 
Management Regulatory Agency for further advice.

Product Labels and PCP Numbers
On each Product Page you will see a Registration or PCP number, 
so named because it is mandated by the Pest Control Products Act. 
Under the Act, every pesticide requires a unique identifier – the 
product’s Registration or PCP number. That number must also 
appear on the product’s label.

The pesticide label packaged with the product is the authoritative 
source of information on use of the product and will contain 
more detailed information than is included in this Guide. Some 
products have a number of trade names for the same active 
ingredient. However, each product will have its own Registration 
(PCP) number and these appear next to the registrants’ names. 
Users who are seeking more detailed information than is provided 
in this guide, prior to purchase, can use the Registration (PCP) 
number to access a sample product label online through the Pest 
Management Regulatory Agency’s (PMRA) website or they can 
contact the PMRA Hotline by phone at 1-800-267-6315.

Visit http://pr-rp.hc-sc.gc.ca/ls-re/index-eng.php to access the 
Electronic Label Search Tool. The PMRA Product Information 
database can be searched by a product’s trade name, active 
ingredient, company name or Registration (PCP) number. Since 
several products can contain the same active ingredient and there 
are often several versions of the same or similar labels on this 
database, using the PCP number is the most direct route to finding 
the label that links to the product page in this Guide. There may 
be some differences between a label found on the package and 
the sample labels found on the PMRA-Label Search web site so 
always refer to the packaged product label when applying the 
product.

Once the product is located, you may click on its number to view 
an Adobe Acrobat (PDF) document containing the label and any 
supplemental registrations. Some of these documents run to many 
pages but you can use the ‘Find’ capabilities of the Acrobat Reader 
plug-in for your browser to jump to specific areas of interest. If you 
do not have Adobe Acrobat Reader installed on your computer, 
you can download a free version from www.adobe.com.

Safe Use of Herbicides, Fungicides and 
Insecticides
Herbicides, fungicides and insecticides are classified according to 
the use hazard and risk involved. The categories of hazard are:

•	 toxicity
•	 flammability
•	 explosive potential
•	 corrosivity
•	 other

The degree of risk is represented by symbols taken from common 
traffic sign shapes represented by the stop, caution and yield 
signs. The signal word for each of the signs is danger (high risk), 
warning (moderate risk) and caution (low risk). Where the risk is 
minimal, no designation is required. The label on the container will 
carry the appropriate signs for the protection of the user. Degree 
of risk symbols for herbicides, insecticides and fungicides used in 
field and forage crops are included in the product directory. The 
symbols are illustrated in Figure 1.
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Figure 1. Degree of Risk and Hazard Symbols

DANGER WARNING CAUTION

POISON CORROSIVE FLAMMABLE EXPLOSIVE
!

OTHER

LD50 values are used to rate the toxicity of pesticides. The LD50 
refers to the dose of pesticide (in mg per kg of the test animal’s 
body weight) that is lethal to 50 percent of the group of test 
animals. For example, if a pesticide has an LD50 value of 10 mg  
per kg, and the test animals each weigh 1 kg, then 50 percent of 
the animals would die if they each ate 10 mg of the pesticide.

Table 2. Oral LD50 Values as they relate to the  
Risk/Hazard Symbols

DANGER POISON
LD50 less than 500 mg per kg

Indicates high toxicity

WARNING POISON
LD50 500 to 1000 mg per kg
Indicates moderate toxicity

CAUTION POISON
LD50 1000 to 2500 mg/kg

Indicates low toxicity

SYMBOL ABSENT
LD50 greater than 2500 mg per kg

Indicates very low toxicity

Different types of protective equipment are required for pesticides 
that differ in toxicity. Special equipment requirements are 
described on the product label, but in general the following 
precautions must be taken when using pesticides of different 
hazard ratings.

•	 Danger Poison – requires goggles, respirator, gloves and 
skin protection, avoid fumes and spray mist.

•	 Warning Poison – requires goggles, gloves and skin 
protection, avoid fumes and spray mist.

•	 Caution Poison – requires gloves and skin protection, avoid 
fumes and spray mist.

The absence of a hazard symbol on a pesticide label indicates low 
toxicity to mammals. Nevertheless, protective clothing should be 
worn when using pesticides that do not have a hazard symbol.

Protecting Yourself from Exposure to 
Herbicides, Fungicides and Insecticides
The use of protective equipment and sound safety procedures 
will help minimize your exposure to herbicides, fungicides and 
insecticides. Follow the 10 rules for safe application listed below, 
and wear the safety equipment recommended.

10 Rules for Safe Application
1.	 Never smoke or eat while applying pesticides.
2.	 Avoid inhaling sprays or dusts. Wear protective clothing 

and a respirator.
3.	 Sprayer lines carrying chemicals should not enter the 

operator’s cab.
4.	 Have soap, water and a towel available. Should 

concentrated product spill on skin, hands, face or eyes, 
wash immediately.

5.	 Wash hands and face when leaving the treated area, before 
break periods, lunch or urination.

6.	 Bathe or shower and change into clean clothing after 
working with pesticides. Wash clothing each day before 
re-use.

7.	 Call a physician or get the patient to a hospital immediately 
if symptoms of illness occur during or shortly after pesticide 
application. Be sure to take along the product label or 
container.

8.	 Store pesticides out of reach of children and where there is 
no chance of contact with human food or livestock feeds. 
Do not store herbicides with insecticides and avoid cross-
contamination. Storage areas should be locked.

9.	 Keep chemicals in their original containers, never in 
unmarked containers or bottles used for food or drink.

10.	 Follow proper container disposal methods. All containers 
should be triple rinsed or pressure rinsed, punctured 
to render the container non-reusable, and delivered to 
designated disposal sites.

Protective Clothing
Wear protective equipment as described in the chart to reduce exposure.

EQUIPMENT PROTECTION HOW TO WEAR IT

Coveralls There are two types of coveralls: disposable and reusable.

Disposable coveralls are lightweight and comfortable on warm 
days. They can be worn for mixing and applying pesticides, then 
discarded at the day’s end. If they become contaminated, they 
should be discarded at once.

The second type of coverall is made of washable fabric and may be 
reused many times. These fabric coveralls are adequate for use with 
all but the most highly toxic and concentrated pesticides.

Button (or zip) right up to the neck. Loose 
coveralls around the neck will suck and blow 
pesticide in and out of the interior of the 
coveralls as you bend and move.

Wear coveralls over a long-sleeved shirt and 
pants.
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EQUIPMENT PROTECTION HOW TO WEAR IT

Aprons When pouring or otherwise handling concentrated pesticides, it 
makes good sense to wear protection in the form of an apron. The 
apron protects the front of your body from spills or splashes of the 
concentrate.

The apron should be made of rubber or synthetic  
liquid-proof material that will resist the solvents.

Make sure the apron covers your body from 
your chest to your boots.

Gloves Protect your hands by wearing chemical-resistant gloves. Neoprene 
gloves provide the best protection. Natural rubber gloves may be 
used when handling organo-phosphorus or carbamate pesticides. 
Be sure that they are designed for use with solvents and pesticides. 
Never use lined gloves, gloves with wristbands or leather gloves.

Put gloves on and roll up the first inch or two 
of the cuff. That way when you lift your hands, 
any liquid on the gloves won’t drip down your 
arms.

Hats Use a chemical-resistant hat, preferably made of washable plastic. 
The hat may be a hard hat or made of flexible plastic. In either 
case, it should have a plastic sweatband. Wash and dry entire hat 
after each use and before storing. Ordinary baseball caps with 
cloth sweatbands are dangerous as they absorb the pesticide and 
recontaminate the forehead each time you wear them. Even small 
amounts of moderately or slightly toxic pesticides may cause severe 
skin irritation or other illness if exposure continues for several days.

Boots Wear chemical-resistant, unlined boots. These boots are available in 
a variety of styles and materials.

Neoprene boots are the best. Knee-length boots offer greater 
protection because they extend above the lower end of the apron. 
Avoid leather or fabric boots and shoes because these will absorb 
pesticides and cannot be cleaned effectively.

Wear your pant legs outside the top of your 
boots. This will prevent spills and splashes 
from running into the boot and onto your leg.

Protecting Your Eyes, Face and Lungs
Wear the following equipment to protect your facial area from exposure.

EQUIPMENT PROTECTION HOW TO WEAR IT

Goggles Chemical-resistant goggles keep your eyes safe from both splashing 
and, if using dry formulations, dusts or granules. Don’t use goggles 
with cloth or elastic headbands as these will absorb pesticides.

Wear goggles snugly on your face so that 
the sides of your head are protected from 
splashes. If you wear glasses, make sure you 
purchase goggles that fit snugly over them. 
Never wear contact lenses when working 
around pesticides.

Respirators Only NIOSH-approved respirators should be used. Do not exchange 
parts of different respirators. (For example, do not use a cartridge 
produced by Company “A” with a respirator produced by Company 
“B” as the combination may not provide adequate protection to 
the user). Dust masks are ineffective in protecting against herbicide 
vapours. Similarly, the filters on tractor cabs are intended to remove 
dust and are not designed to protect against herbicide vapours or 
mists. Chemical cartridge respirators are recommended for outdoor 
use when mixing and applying herbicides.

When carrying out operations, change filters 
each day. The cartridge should be replaced 
when chemical odour becomes apparent 
or when breathing becomes difficult. New 
cartridges should always be installed at 
the beginning of the spray season. Prior 
to commencing work, check the face seal 
while the respirator is on the wearer’s face. 
Regardless of design, respirators cannot be 
worn securely by people wearing beards, 
moustaches or sideburns.

Face Shields Goggles offer some protection, but frequently full-face protection is 
advised or required according to the pesticide label. It is especially 
important to protect your eyes and face when pouring or mixing 
liquid concentrates. Effective face shields are made of clear plastic.

Since the shield attaches to the hard hat, you 
can raise or lower it as needed.



13

In
tr

od
uc

tio
n

Understanding Maximum Residue Limit 
Statements in the Guide
To ensure the safety of Canadian food, maximum residue limits 
(MRLs) set the maximum allowable amount of a pesticide residue 
on a crop or in a processed crop product (e.g. oil or flour). Residue 
levels are typically assessed for pesticides registered on crops 
grown for food. MRLs even exist on imported food for pesticides or 
pesticide uses not registered in Canada.

Health Canada’s Pest Management Regulatory Agency (PMRA) 
is responsible for setting MRLs in Canada. Similarly, importing 
countries set their own MRLs (also referred to as ‘import 
tolerances’) that Canadian crop exports are subject to. Trade issues 
between importing and exporting countries can arise due to 
variability in MRLs or a lack of established MRLs.

Crop pesticide uses that may contribute to trade irritations 
have been flagged on product pages in the Guide to Crop 
Protection with the statement: ‘Note: As of January 1, 2025 
http://keepitclean.ca indicates that the use of this product on 
certain crop type may have market access concerns. Please 
see pg 13 for more information AND consult potential grain 
buyer(s) before using this product’. Manitoba Agriculture 
and Saskatchewan Ministry of Agriculture have included such 
statements on products uses with known or potential MRL issues. 
However, this may not be a complete list of product uses with 
potential trade issues.

Producers can follow these practices to help prevent exceeding 
MRLs: 

•	 Read and follow product labels, especially with respect to 
registered crops, maximum application rates, maximum 
number of applications per season, crop stage and pre-
harvest intervals.

•	 Talk to your commodity buyer before applying a pesticide, 
especially for new pesticide chemistries, new products and 
products registered on new crops.

More information on MRLs and ‘flagged’ products is available at 
http://keepingitclean.ca/.

Avoiding Spray Drift
To minimize the risk of drift, follow these guidelines:

1.	 Do not spray in winds above 16 km per hour (10 miles per 
hour).

2.	 Do not spray under dead calm conditions in early morning, 
night, or late evening. These are often associated with 
temperature inversions, and the combination of these 
factors can result in long-distance spray drift (2 km or 
more). Fog or dust that seems to hang in the air is a good 
indicator of an inversion.

3.	 Avoid nozzle pressures above 45 psi (310 kPa) for 
conventional flat fan tips.

4.	 Use a minimum of 45 L per acre water for all pesticides 
unless otherwise specified for the product.

5.	 Take note of buffer zones identified in the “Restrictions” 
section of this guide. Do not spray when the wind is 
blowing towards a nearby sensitive crop, shelterbelt, 
garden, or water body.

6.	 Use amine formulations of 2,4-D or MCPA where possible. 
Use special care when applying volatile herbicides (most 
herbicides in Group 3 and Group 4, particularly ester 
formulations). Avoid spraying these products on or 
immediately before hot days.

7.	 Ensure that air flow from air assisted sprayers is properly 
set to minimize airblast rebound and drift for different crop 
canopies.

8.	 Operate nozzles at their minimum recommended height. 
For 80° tips, this is 18” (45 cm), and for 110° tips, this is  
12” (35 cm). Orienting nozzles forward allows further height 
reductions.

9.	 Special nozzles are now available that create coarse, 
low-drift sprays. Pre-orifice, Turbo-TeeJet, or venturi-type 
nozzles are available from a number of manufacturers, and 
these reduce drift by 50 to 95 percent. (Refer to the section 
entitled Herbicide Efficacy with Low-Drift Nozzles).

10.	 Consider equipping your sprayer with protective shrouds. 
A number of different designs are available that can reduce 
drift between 35 and 75 percent.

11.	 Reduce travel speeds. Rapid air movement over nozzle 
tips increases the risk of fine droplets prone to drift 
and turbulence from the sprayer itself can increase the 
uncertainty of spray deposition.

For more on reducing drift, visit: www.Sprayers101.com.

Herbicide Efficacy with Low-drift Nozzles
A number of low-drift nozzles are now available from different 
suppliers. Well established nozzles, such as the Turbo TeeJet, 
reduce drift by about 50 percent and provide equivalent efficacy to 
a standard flat fan nozzle. Newer nozzles (“venturi” types) are best 
known for their dramatic ability to reduce drift (50 to 95 percent). 
Research suggests that these nozzles perform well at conventional 
carrier volumes, travel speeds, and product rates. Some aspects 
require special attention:

Pressure: Some venturi-type nozzles require higher pressures to 
operate properly. Below 40 psi (275 kPa), patterns for these designs 
may deteriorate rapidly resulting in poor overlaps and erratic 
control. Design improvements have resulted in venturi nozzles 
that require less pressure to operate effectively. When using 
automatic rate controllers, make sure your pressures match the 
recommended pressure ranges for good nozzle performance.

Water Volume: Droplet size becomes more important at lower 
water volumes. Little is known about low-drift nozzle performance 
at or below 5 gallons per acre (23 L per acre). Since low-drift 
nozzles generate fewer droplets than conventional nozzles, ensure 
that water volumes are high enough for coverage when using 
coarse sprays.

Weed Type: Difficult-to-wet weeds, such as wild oats, green foxtail, 
lamb’s-quarters, and cleavers, typically require finer sprays for 
effective coverage. When using venturi nozzles on these weeds, 
make sure your pressure is high enough to achieve good coverage. 
Larger weeds and reduced product rates typically make chemical 
control more difficult, and these conditions may also reveal some 
performance differences between nozzles.
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Herbicide Type: Herbicides that belong to herbicide Groups 2, 4, 
and 9 perform well with venturi nozzles, even at normal pressures 
(40 psi). Application of herbicides in Groups 1, 6, 8, 10 and 14 
may require higher pressures with venturi nozzles to maintain 
good performance, especially under challenging conditions. Wild 
oat control may be reduced with the coarsest sprays, even when 
applied at high pressure.

Check with your chemical representative to see if the manufacturer 
supports the use of low-drift nozzles with their products.

More information is available in the fact sheet “Pesticide 
Application and Choosing the Right Nozzles,” available from 
your local extension office or at the Saskatchewan Ministry of 
Agriculture Website: Saskatchewan.ca/agriculture.

Handling a Drift Complaint
When spray drift occurs, it is important to take the right steps to 
resolve the complaint. If you suspect that your crop or property 
has been damaged because of spray drift, use the following 
guidelines for resolving the situation.

1.	 Contact the suspected applicator as soon as possible. View 
the damage with the suspected applicator and determine if 
that person did, in fact, cause the damage.

2.	 Are you sure that the symptoms or damage you see has 
been caused by spray drift? Contact your local agriculture 
office or agronomist to discuss the injury symptoms.

3.	 If the damage was caused by the applicator, determine the 
extent of the damage and the level of compensation  
(if any) with the applicator.

4.	 If the situation cannot be resolved quickly because of 
disagreements on the extent of damage, cause of the 
damage, or level of compensation, contact your local 
agricultural office to discuss options on how to proceed. 
Documentation will be required, particularly if insurance 
companies are involved.

5.	 The involvement of a private consultant is recommended if 
documentation is required. Required documentation often 
includes samples of the damaged plants, photographs, and 
yield comparisons to determine losses. Your agricultural 
office can provide you with a list of private consultants in 
your area.

6.	 The best approach is to start an open and honest line of 
communication with the suspected applicator. The majority 
of drift complaints are resolved quickly and efficiently 
by communicating with the applicator, without the 
involvement of outside parties.

Mixing Pesticides 
The ability to control a broad range of weeds or other pests in one 
pass is the advantage that a mix of two or more products allows. 
The mixing of pesticides is restricted to those products specifically 
indicated on each pesticide label, or if the labels of each and 
every product to be mixed contain the following general mixing 
statement:

"This product may be tank mixed with (a fertilizer, a supplement, or 
with) registered pest control products, whose labels also allow tank 
mixing, provided the entirety of both labels, including Directions 
For Use, Precautions, Restrictions, Environmental Precautions, and 
Spray Buffer Zones are followed for each product. In cases where 
these requirements differ between the tank mix partner labels, the 
most restrictive label must be followed. Do not tank mix products 
containing the same active ingredient unless specifically listed on 
this label.

In some cases, tank mixing pest control products can result in 
reduced pesticide efficacy or increased host crop injury. The user 
should contact [manufacturer name] at [insert manufacturer 
contact information] for information before applying any tank mix 
that is not  specifically recommended on this label."

If tank mixing is not done in the correct order, the result could be a 
tank-load of material that may not control the target pests, cause 
injury to the crop, plug nozzles, or leave an undesirable residue in 
the tank that will require extensive cleaning. Mistakes like these 
are costly, could put the user at unnecessary risk of exposure to the 
products, or create an environmental disposal problem.

To avoid mixing that may result in incompatibilities, always 
consult the label of the products that are being used to learn 
the correct order. Remember to add all like components at the 
same stage of mixing. The list below is a general rule-of-thumb 
for mixing pesticides:

1.	 Fill the spray tank with 1/4 to 3/4 the amount of water 
required for the application and turn on the sprayer 
agitation. Check the products that are being used for the 
correct amount to add. Once agitation has begun, maintain 
until the tank is emptied.

2.	 Add any water conditioner (fertilizer or pH adjuster) 
additives to the tank.

3.	 Add any wettable powders, or water dispersible granules 
(DF, DG, or WDG). Add dry products slowly to prevent 
clogged return lines. Allow sprayer to agitate for a few 
minutes, allowing the product to become completely 
suspended in the tank, before adding the next component.

4.	 Shake any containers of liquid pesticide thoroughly before 
adding to ensure they are well mixed.

5.	 Add any oil dispersions (OD) or flowable liquid suspensions 
(F, SC) to the tank. Allow to mix.

6.	 Add emulsifiable concentrates (EC) or emulsions (ME, SE) to 
the tank and allow to mix.

7.	 Add any pesticides that are solutions (SN) (i.e. amines and 
salts)

8.	 Add any surfactants or other adjuvants.

Remember to always consult the label for compatible mixes and 
recommended mixing order.

Many pesticides will break down if left in the tank for an extended 
period. Try not to mix any more than you can spray at one time.

If you need to stop spraying for a short time, leave the sprayer 
agitation running to keep products from settling or separating in 
the tank.
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Container Disposal
Proper disposal of used containers and unused pesticides is 
important to protect the environment and prevent contamination 
of soil and water resources. Rinse all containers prior to disposal to 
reduce environmental contamination caused by open dumping 
of unwanted containers. Only mix as much pesticide solution as is 
needed to treat the desired area.

Triple Rinsing
Triple rinsing renders used pesticide containers (metal, plastic, 
glass) more than 99.9 percent free of residues, in most cases. Here 
are the steps that should be followed:

1.	 Empty contents of the container into the spray tank and 
drain in a vertical position for 30 seconds.

2.	 Add a measured amount of rinse water or other diluent 
until container is about one-fifth full.

3.	 Rinse the container thoroughly and pour the rinsate into 
the spray tank.

4.	 Repeat the procedure twice (it should take only about  
5 minutes in total).

5.	 Puncture or break triple rinsed containers to render them 
non-reusable. Paper bags should be rinsed once prior to 
disposal.

Pressure Rinsing
Pressure rinsers can be used to rinse any size of empty pesticide 
container that can be lifted into position over the spray tank. A 
30 second rinse with a pressure rinser is convenient and just as 
effective as triple rinsing. Pressure rinsers are constructed to be 
thrust into the bottom of a metal can or plastic jug. Holes, situated 
laterally in the rinser tip, direct water from a pressurized source 
against the inner sides of the container and effectively wash the 
residual pesticide into the spray tank. Some farmers have found 
it convenient to attach a rinser to the pump on their large water 
storage tank to minimize container handling. Pressure rinsers 
have the added advantage of rendering containers useless by 
automatically puncturing them.

Disposal of Containers
Properly rinsed containers, totes and drums can be returned to a 
local collection site for recycling. See www.cleanfarms.ca for more 
information and locations. 

Sprayer Cleaning
When pesticide application is completed each day it is important 
to empty and clean the sprayer thoroughly to prevent the 
breakdown of certain pesticides, prevent adhesion of the pesticide 
to the sprayer, and to maintain the sprayer parts in good condition. 
Certain pesticides break down very quickly when left in solution, 
and several pesticide solutions can be corrosive to sprayer parts. 
Sprayer cleaning is especially important when changing from 
one crop to another or from one pesticide to another. Each year 
several reports are logged of herbicide damage cause by carryover 
of product residue in the tank. To avoid the risk of contamination, 
sprayers should be cleaned as soon as possible after application is 
completed.

Do not clean sprayers where rinsate can run off into ditches or 
other water bodies, near sensitive plants or shelterbelts, or where 
other people or animals are likely to walk, to avoid unnecessary 
exposure to people, animals and the environment.

There are three basic types of rinse solution for cleaning sprayer 
tanks. Their recipes and basic procedures are outlined below:

•	 The Ammonia Rinse – Fill spray tank and add 1 L of 
household ammonia (3 percent) for every 100 L of clean 
water needed for the rinse and begin agitation. Allow 
solution to flush through the booms until the boom is 
completely filled with ammonia solution and top up the  
tank with water. Circulate the ammonia solution through 
the tank and pump system for 15 minutes. Flush hoses and 
booms with ammonia rinse solution again (minimum  
5 minutes) before emptying. Remove nozzles and screens 
and scrub with 0.1 L household ammonia per 10 L clean 
water and an old toothbrush. Perform clean water rinse to 
remove ammonia solution prior to next spray load. Some 
herbicides recommend leaving the ammonia rinse in the 
tank over night to improve cleaning potential.

•	 The Fresh Water Rinse – The spray tank cleaning should 
begin and end with a fresh water rinse to remove the 
majority of potential contaminants prior to the cleansing 
process or prior to the next round of spraying. Drain the tank 
of its previous contents and fill the tank with clean water. 
Open nozzle valves and pump clean water through the 
booms and hoses. Top up the tank with more clean water 
and circulate/agitate for at least 10 minutes and empty the 
tank of waste water. If this is the first rinse after spraying, 
a high pressure hose could be used to clean residue from 
all surfaces in the tank. Do not enter the tank during the 
cleaning process.

•	 The Detergent Rinse – After rinsing with clean water, fill 
spray tank and add a heavy-duty detergent at 0.25 L per  
100 L of water (some suggest a non-ionic surfactant such as 
Agral 90 or Agsurf at 0.6 L per 100 L of water). Circulate the 
mixture for a minimum of 5 minutes and spray out through 
sprayer nozzles. Nozzles and screens are removed and 
cleaned individually with the same detergent solution in a 
small container. Soaking in this solution for several hours 
also helps to loosen any deposits.

The above solutions are just components of the overall sprayer 
cleaning process. Typical rinse instructions will repeat a 
combination of one or two or all of these basic rinses. Below we 
will give some generic rinse instructions utilizing the basic rinses 
as components of the larger cleaning procedure. Never enter the 
tank during the cleaning process as some cleansers may release 
dangerous gases.

•	 Method A – Drain contents of tank – 1 to 2 x Water Rinse –  
2 x Ammonia Rinse – 2 x Water Rinse (one just prior to the 
next spraying event)

•	 Method B – Drain contents of tank – 2 x Water Rinse –  
2 x Detergent Rinse – 2 x Water Rinse

•	 Method C – Drain contents of tank – Several repetitions 
of the Water Rinse with nozzles and screens removed and 
checked for debris. Products: Adrenalin, Altitude, Amitrol 240, 
Ares.
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The above directions are general processes based on the 
similarities of tank cleaning recommendations between products 
in each of the herbicide groupings. Always follow the specific 
instructions on the product label.

Several products in the guide do not have label instructions 
regarding tank cleaning. In the case of products that have no 
cleaning recommendations on the label, there are some basic 
principals that can be applied. Products that are water based 
formulations can usually be cleaned from spray tanks using 
Method C above. Products that are formulated as an EC, SC  
or F (flowable) or use a petroleum based adjuvant should at least 
use Method B. The detergent breaks down the oil that may be 
sticking to the side of the tank. Products in Group 2 (most will 
already have a recommendation), with the exception of the ‘IMI’ 
products (See Table 8 on page 60), will require the use of Method 
A. The ammonia in Method A either increases the solubility of the 
product allowing it to be easily removed from the tank surfaces 
or speeds the breakdown of these products in water. If the 
product that is to be cleaned out of the tank is a combination of 
these elements, use a combination of Methods to clean the tank. 
In these cases, use a good commercial tank-cleaning product 
from a recognized source, with both ammonia and detergent as 
components.

Group 2 compounds are highly active on sensitive plants so even 
a small amount remaining in the sprayer can present a risk of 
injury. They can also occasionally be trapped on the tank walls and 
plumbing by petroleum based formulations or adjuvants when 
tank mixed with other products, resulting in tank residues that 
may be tougher to remove. A way to reduce the chance of this 
occurring is to add detergent at 0.25 L per 100 L to the Ammonia 
Rinse portion to assist with the breakdown of the petroleum 
coating so that the ammonia may rid the tank of Group 2 product.

It is very important to clean sprayers immediately after every use. 
With a more diverse rotation, the likelihood of damage from lack of 
care increases dramatically.

How to Identify Crop and Weed Leaf 
Stages
Recognition of plant growth stages is essential for effective weed 
and disease control. Many herbicides and fungicides are safe on a 
crop only when applied at a specific growth stage. Similarly, weeds 
are controlled only when they are at certain growth stages.

For most post-emergent products, growth stages are described 
by the number of leaves. The following is a description of how to 
count leaves for staging.

Cereals and Annual Grass Weeds
Manufacturers generally use two different systems of staging for 
grasses. The minimum stages of application are similar, while the 
later stages may differ.

Some manufacturers use “Total Leaf Count” stages based on the 
number of leaves on the entire plant, including tillers or secondary 
shoots. Most recommendations are based on the number of main 
stem leaves and tillers. Tillers or stools are the secondary shoots 
or stems of a grass plant. Similar to the branches of a broadleaf 
plant, tillers will emerge from the axils between the leaf and main 
shoot. Tillers usually begin to appear at the 3 or 4 leaf stage. When 
staging a plant in this manner, be sure to identify the tillers first, 
then count only leaves that originate from the main shoot.

1

2

3

4
5

T#1

T#2

5 main stem leaves, 2 tillers 
OR 9 total leaves

prophyll - a
sheath found
only on tillers

tillerleaf

m
a
i
n 

s
t
e
m

1 leaf 2 leaves

3 leaves 4 leaves

1
1

2

12

3

12

3 4

Figure 2. Leaf Stages of Cereals and Annual Grass Weeds
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Broadleaf Weeds
Cotyledons – These are the seed leaves that usually emerge above 
ground. On some plants, such as faba beans, lentils and peas, they 
stay below the soil surface. Cotyledons are not true leaves and are 
not counted when determining leaf number. They are a different 
shape than the true leaves and may dry up and disappear at an 
early stage.

Alternate leaves – Some plants have one leaf at each node on the 
stem. The next leaf emerges at the next higher node and extends 
away from the stem in the opposite direction. These plants (lamb’s 
quarters and wild mustard are good examples) are said to have 
alternate leaves.  
To determine the leaf stage, simply count the number of leaves 
present (Figure 3).

Opposite leaves – Plants with two leaves at each node, one on each 
side of the stem, are said to have opposite leaves. The next pair 
of leaves on the next node are rotated about 45° so that they are 
not directly over the previous pair. Plants with opposite leaves 
have even-leaf numbers only. When counting, the leaf number 
progresses from cotyledons to  
2 leaf, 4 leaf, etc. These plants generally appear shorter than plants 
with alternate leaves at a similar leaf stage. Be sure to count each 
pair as two leaves. Hemp nettle is a weed that has opposite leaves 
(Figure 3).

Whorled leaves – More complex plants like cleavers may have 
whorled leaves. These plants have three or more leaves at each 
node on the stem. The leaf number in each whorl may vary, so 
be sure to count each individual leaf unless the Guide or label 
recommendation refers to the number of leaf whorls (Figure 3).

Figure 3. Leaf Stages of Broadleaf Weeds and Crops

Alternate Leaves

Cotyledon Stage

4 Leaf Stage2 Leaf Stage

1 Leaf Stage

Opposite Leaves

Cotyledon Stage

6 Leaf Stage4 Leaf Stage

2 Leaf Stage

Whorled Leaves

Cotyledon Stage 1 Whorl Stage

3 Whorl Stage2 Whorl Stage
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Figure 4. Leaf Stages of Certain Special Crops and Forages

Lentil Seedling

5th node

Stipule (1st node) may 
be below soil surface

2nd node

3rd node

4th node

Field Pea Seedling

4th true leaf

3rd true leaf may 
have several leaflets 
and tendrils

Node 6

Node 5
Node 4

1st true leaf with 
stipules

Node 3
Node 2  
(2nd scale leaf )

Node 1  
(1st scale leaf )

Seed

2nd true leaf

Soil surface may be 
anywhere in this 

range, depending 
on how deep peas 

are planted

NB: Scale leaves are usually found 
below ground but may occur 
above ground. Do not count as 
true leaves.

Dry Bean Seedling

2nd trifoliate 
leaf

1st trifoliate leaf

Unifoliate leaf

Cotyledon

Forage Legume Seedling

Cotyledon

Unifoliate 1 Trifoliate

2 Trifoliate 3 Trifoliate

Stages of alfalfa, red clover and alsike clover leaf development
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Key to Product Pages

Pesticide Product Name Pesticide Resistance Group #
This area will the pesticide active ingredient(s) 

to the mode of action that ingredient uses.This field lists the pesticide product name. Where there is only one 
product the commercial “trade” name is given. Where more than 
one company sells pesticides with the same combination of active 
ingredients the “generic” (active ingredient) name is given.

If the active ingredients are all in a common formulation (liquid, granule, etc.) the generic name will appear as ‘Ingredient A/ 
Ingredient B’ and if the active ingredients are in separate containers to be mixed in the sprayer the names are given as ‘Ingredient 
A + Ingredient B’.

Company:
This section identifies the company (or companies) that manufacture or market this crop protection product (or generic equivalents) 
in Canada as well as the PCP# for that (those) product(s). See page 10 for more information on PCP numbers. PCP#s are given as 
‘(PCP#XXXXX)’ where XXXXX is a four or five digit number unique to that product. In some cases, where there are multiple components 
with separate PCP numbers, the PCP number will be provided below under ‘Formulation:’

Formulation: 
This section gives information on the active ingredient and its concentration in the product as well as information on formulation type 
and packaging types and configurations. Formulation strength (or concentrations) are given in % by weight for dry formulations and g/L 
for liquid formulations. PCP numbers may also be give for some products (see above). 

Crops and Staging:*
This section indicates on which crops the product may be used and what stage of crop development it should be applied at. Rates may 
also be included in this section if they vary between crop types or crop stage.

**This section will also indicate which crops are registered under the User Requested Minor Use Label Expansion (URMULE) program. Some 
companies, as a condition of placing these minor crops on their labels request, that users of their product on these crops do so at their own risk 
because the registration was approved with information the company did not produce.

These crops will be flagged separately from the main crops.

Pest (Diseases, Insects, Weeds) and Staging:  
This section indicates the pests (Diseases, Insects, or Weeds) that are indicated on the product label as controlled or suppressed, as well as 
any specifics on the timing of application relative to the pest stage if required. Rates may also be included in this section if they differ for 
different pests or stage of pest.

Rates:
The rates provided in this section are given in the amount of product required per acre and the number of acres treated per package 
unit where possible. This section will also indicate any adjuvants that are to be used in conjunction with the product and the rate of that 
adjuvant.

This section will not be present if rates have been integrated into either of the previous Crops or Pest sections.

Application Information:
•	 Water Volume: This section indicates the minimum carrier water volume to be used to apply the product. Using less than the 

recommended minimum carrier application volume can negatively affect pesticide performance, particularly with contact 
pesticides and when using low drift nozzles.

•	 Nozzles and Pressure: This section indicates if there are any particular nozzles that should or should not be used to apply the 
product. Pressures indicated reflect those for conventional nozzles. Low drift nozzles may require higher pressures for proper 
performance. A general statement of “Use nozzles and pressures designed to deliver proper coverage with ASABE ___ droplets” 
indicating the ideal droplet sizes to allow for the combination of lowest drift potential and best performance from the pesticide. 
ASABE refers to the American Society of Agricultural Engineers who have set standards a series of droplet measurements (in 
microns or micrometres) that classify droplet sizes from ‘fine’ to ‘very coarse’.
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How it Works:
This section typically refers to the page where a general description of the various modes of action of either herbicide, fungicides or 
insecticides.

Effects of Growing Conditions: 
This section summarizes any adverse conditions that will affect the biological function of the crop or the target pest and therefore 
possibly impact the product’s performance. In most cases both crop and target pest must be growing or functioning normally for 
pesticides to provide expected performance and/or crop tolerance. Adverse weather conditions such as extreme heat, cold, drought or 
flooding can slow or stop the biological processes in the crop or pest. These biological processes in the crop allow the pesticide to be 
degraded quickly. If biological processes that are attacked by the pesticide, and under normal conditions would kill the pest, are not 
functioning normally the pest may be able to rid itself of the pesticide before dying and recover from the application.

Tank Mixes: 
This section indicates which other pesticides the pesticide label indicates are registered for use as tank mix combinations with this 
pesticide.

Common mixes may include:
Herbicides: 

•	 (Subtitles may indicate specific crops or condition restrictions:)
Insecticides:
Fungicides:
Fertilizers: 

There may be additional pesticides that are registered but not listed on this product’s label. Other pesticides may have this product listed 
as a mix option on their labels. The note below (in bold) directs users to a chart inside the back cover that show all available mixes for this 
pesticide. The product listed on the left column of the chart is the product that supports the mix. Mixes supported by both products are 
marked with an ‘X’. Mixes supported by only one of the products is indicated by an arrow pointing to the left column.

Included in the tank mix section in non-bolded italics may be any precautions against the mixing of pesticides which will have adverse reactions 
such as crop injury, reduced pest control or unusual increased danger in the use of the product.

Note: The above mixes are those listed on the pesticide label only. To check for other possible mixes see the blue fold out chart inside 
the back cover.

Restrictions: 
Since most pesticides have a capacity to injure neighboring plants, wildlife or people, they will come with restrictions on their use in 
order to prevent this unintentional damage. Misuse of pesticides may result in as little as temporary or superficial damage to plants or 
a slight irritation to the eyes or nose, or could also result in poor performance of the pesticide, severe injury and/or yield loss to very 
sensitive plants and/or unacceptable residues in agricultural commodities, and/or serious illness or death of non-target organism or 
people. It is important to comply with product restrictions in order to minimize the impact of the pesticide used on non-target organisms 
and people. A selection of common restrictions and precautions found on product labels are provided in this section, but it is important 
to read the label carefully in order to understand how to use the product properly.

•	 Rainfall: This section indicates the required delay between application and rainfall to avoid reductions in the performance of the 
product or the unintentional movement of the product.

•	 Restricted Entry Interval: This section indicates when it is safe for a person to re-enter treated field following an application of a 
particular pesticide without the same personal protection used to apply the product.

•	 Resistance Management: This section highlights products where an increased risk of the target pests developing resistance to the 
group of products (typically fungicides)has been identified. If no specific risk has been identified the reader is referred to a general 
resistance section. All pesticides have some risk of the target pest developing resistance. Rotating pesticide groups using as many 
different resistance groups as possible in the rotation is one way to avoid or delay resistance development.

•	 Grazing: This section indicates whether and how soon treated crops may be grazed by livestock or otherwise fed to livestock. 
This restriction is in place to avoid residues of the pesticide from being detected in milk or meat from animals consuming forage, 
greenfeed or straw from treated crops or forage.

•	 Pre-harvest interval: Is the time that must be left between application of a pesticide and the harvest of a crop in order to prevent 
greater than allowable residues of the pesticide in the harvested material. Harvest is the cutting of the crop (i.e. combining or hay 
cut) or removal of the harvestable material from the plant (i.e. picking fruit or striper header). Maximum Residue Limits (MRLs) are 
set for commodities based on registered rates and staging of pesticides used in the production of those commodities. Disregarding 
these intervals can result in residues over the MRLs, which can lead to market disruptions.

•	 Re-cropping: This section indicates how soon specific crops may be seeded into treated fields. Failure to adhere to these delays 
could result in injury to the following crop.
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•	 Aerial Application: This section indicates whether the product may be applied by aircraft and any special conditions that may be 
necessary.

•	 Labelling: In addition to other precautions and warnings, seed treatment products will also have statements about how seed 
treated with the product should be labeled.

•	 Storage: This section indicates how the product must be stored. As a general rule, unused pesticides should always be stored in 
their original containers in a secure, dry area, away from other pesticides, food or feed.

•	 Buffer Zones: This section will indicate any setback distances that are required from sensitive aquatic or upland habitats. Newer 
labels may indicate that these distances are from the downwind edge of the boom but older labels may not. Examples of aquatic 
habitats are lakes, rivers, sloughs, ponds, prairie potholes, creeks, marshes, streams, reservoirs and wetlands. Examples of terrestrial 
habitats are grasslands, forested areas, shelter belts, woodlots, hedgerows, riparian areas and shrublands.

In addition to the set back or ‘buffer’ distances indicated on product labels, provincial environment departments may also have additional 
restrictions or requirements for permits to apply pesticides to or near water. Check with the provincial environment department/ministry 
for more information.

Tank Cleaning: 
This section describes the measures that are required to properly clean out spray tanks. A general overview of sprayer cleaning is given 
on page 15, but products where there is a high risk of crop damage as a result of very low level contamination of the spray solution, will 
have specific measures indicated.

Hazard Rating:
This section indicates the relative toxicity of the pesticide, formulations or components. For an explanation of the symbols used here see 
pages 10 and 11. An additional symbol that is used that is not a standard symbol is the (!) exclamation mark which indicates an otherwise 
undefined risk factor (i.e. irritation).

Example:

Caution – Eye Irritant

Some older products have not had hazard ratings developed, while other products have very low toxicity and do not have hazard 
warnings. Even in the absence of a hazard rating users should wear a minimum of nitrile gloves and an apron as well as long sleeved 
apparel during mixing and avoid unnecessary exposure.
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