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“* Why we use chemicals
= Stabilise crop yield
Protect nutritional integrity of the crop
= Facilitate storage
= Assure year round supplies
» Provide attractive and appealing food products

Is it an easy option?

No, it’s fairly complex and requires a large amount of
expertise to get right.

The use of pesticides and other chemicals has become a common agricultural
practice to enhance anstabilisecrop yield, protect the nutritional integrity of

food, facilitate storage to assure yeayund supplies, and provide attractive and
appealing food products.

While chemical use may be seen as an easy option, getting it right in terms of

spray cart set up, selecting the right chemical, timing the application correctly to
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into consideration makes it far from straightforward.
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1. How different chemical groups work

2. Protectant chemicals versus eradicant and suppression
chemicals

3. The development of resistance

4. Spray coverage — high v low water rates

5. Emergency use permits

6. Mixing chemicals

These topicsvill be covered in this presentation.
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+ Terminology
« Protectant
« Curative
Eradicant
« Antisporulant
* Penetrant
« Contact
Translocation
« Systemic (xylem, phloem, ambi-)
« Translaminar (loco-systemic)
« Vapor activity/surface mobility (meso-systemic)

= Multisite/Single site Inhibitor

There are a lot of termgsed to describe chemicals. Sometimes they are used rather
loosely and this can be misleading. It is important to be aware of whaetiars mean

when they use these terms. In this talk | will define the terms as | go but understand that
definitions can change depending on who is using them.
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We group pesticides based on:
= What general pest they control e.g. fungicides
= What specific pest they control — e.g. Downy Mildew

= How the chemical works to control the pest (i.e. the disruption to the
metabolism or structure of the pest is termed the mode of action).
This is indicated by the activity group.

= When the chemical should be applied i.e. before infection
(protectant) or after infection (eradicant).

= How the chemical interacts with the plant or is presented to the pest
e.g. contact, systemic, translaminar.

This lists thevarious ways pesticides are grouped.
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Understanding the Mode of Action requires a strong microbiological background.
This level of knowledge is not necessary. What is important is knowing that
different active constituents can have the same activity group and that some
chemicals act on a single site and others on multiple sites. See next 3 slides.



Group 4 Single Site
includes:

benalaxyl
benalaxyl - M
metalaxyl
metalaxyl - M

1. The activity of chemical groups

A1: RNA polymerase |

#4: PA-fungicides (PhenylAmides)
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# 32: heteroaromatics
isoxazoles. isothiazolones
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A: Nucleic Acid Synthesis

A2: adenosin-deaminase

#8: hydroxy (2-amino)-pyrimidines
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A4: DNA topoisomerase type Il (gyrase)

#31: carboxylic acids

Singlesite chemistryfor example Group 4 acts on only one site. In this case, the site is

RNA polymerase I.
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Group 4 — Metalaxyl
acts on a specific
component within the
nucleus — single site.

A1: RNA polymerase |

#4: PA-fungicides (PhenylAmides)

Singlesite chemistryfor example Group 4 acts on only one site. In this case, the site is
RNA polymerase I. The chemical works on one part of the cell.
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Group M: Multi Site
copper

sulfur
chlorothalonil

M: Multi Site Action

#M3 anthraquinones #M5 chioranitriles
ci
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sulphur dithianon chiorathalonil

#M1/2 inorganics

#M8 triazines #M4 phthalimides
mmmmmmm

#M6 sulphamides
?

Multi site chemistryacts on more than one part of the cell. Active constituents of this
type are denoted by the letter M and examples include copper and sulfur.
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These descriptions relate to the timing of application...

A protectant fungicide is one that goes on before
the spore has reached the leaf.

A curative may be applied after the spore has
landed and germinated.

An eradicant might be applied when visible
disease symptoms are present.
Antisporulent e.g. Metalaxyl and phos acid

Note: it is always preferable to apply chemicals before infection.

Chemicals are alsmtegorisedy when they should be applied.

Protectantsprevent the fungal spore from infecting the host leaf, by inhibiting
pre-infectionalstages. These should be applied before the spore has reached the
plant.

Curative fungicides inhibit the development of an established infection before
disease symptoms are visible.

Eradicanproducts inhibit thefurther development of an established infection
showing visible disease symptoms on the plant.

Note: it isalwayspreferable to apply curative and eradicant chemicals before infection.
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This relates to the way in which the chemical
interacts with the plant

% Contact fungicides
= Act only on the plant surface
= No effect on fungi that have penetrated the leaf

= Susceptible to loss by rain, dew, vaporization,
sunlight etc.

= Typically protect for 7-14 days

= As plant tissues expand, new tissue is left
unprotected. Make sure you don’t have any weak
links in your coverage.

Chemicals are alsmategorisedoy how they interact with the plant.
Contact fungicides aan the plant surface and do not penetrate the leaf.
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This relates to the way in which the chemical
interacts with the plant

% Penetrant fungicides

= Get into plant tissues in quantities toxic to fungi
to prevent spread of disease

= How far does it move within tissue?

= Translaminar — limited movement

= Systemic — gets into the plumbing and moves
around the vine. Usually only in the xylem flow.

= Fully systemic — moves in xylem and phloem.

Penetrantfungicides move into plant tissue. Ohenefit is that once inside the leaf they
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systemic and fully systemic.
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Genetic variation occurs within every population. The natural
variation within a pest or disease population makes it possible
that a few individuals can withstand, avoid or detoxify the active
ingredient in a pesticide.

Natural population with a

few special individuals {ﬁ?{:%*

Anatural fungal population contains a lot of diversity. Some individuals may be resistant

to an activity group. Single site activity groups need to be used carefully to ensure that
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can happen.
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Repeated use of a singtée chemical can lead to a build up of resistant individuals.
When these dominate the population, a chemical may be ineffective in controlling the
disease.



To avoidresistance build up, follow a resistance management strategy.
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