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Agenda
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Time | Content Speaker
Nicholsons, North Aston
09:00 - 09.30 | Coffee, tea, and refreshments
Presentations

09:30-10:10 | What are adjuvants and regulatory position Selchuk Kurtev, Zest
when integrating them with crop protection Sustainable ICM
products

10:10-10:50 | Types of adjuvants and their properties Selchuk Kurtev, Zest

Sustainable ICM

10:50 - 11:00 | Coffee, tea, and refreshments

11:00 - 11:40 | Influence of plant and leaf structures, crop Wayne Brough, HTA
canopies and densities and crop situations
(protected vs outdoor) and water quality used
for spraying.

11:40 - 12:20 | Commonly used adjuvants with different crop Selchuk Kurtev, Zest
protection product types - insecticides, Sustainable ICM
fungicides, herbicides.

12:20-13:00 | How to choose the correct adjuvant and when Selchuk Kurtev, Zest
you should consider use of adjuvants. Correct Sustainable ICM
tank mixing sequences.

13:00 - 13:45 | Lunch buffet

Practical session

14:00 - 15:00 | Comparison work on adjuvant performance ALL delegates
on different plant structures using different
adjuvants and water volumes.

15:00 - 15:30 | Summary quiz for the learning from the day - ALL delegates
delegates will be involved in completing a 25-
question quiz with multiple choice questions.

15:30 Wrap up and depart

BASIS and NRoSO continued professional development points will be available on the day
of the workshop.
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What are adjuvants and regulatory Ve
position when integrating them with HTA

crop protection products
Selchuk Kurtev, Zest - Sustainable ICM

Notes

ZeST

Sustainable ICM
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What are adjuvants and regulatory

position when integrating them with

crop protection products
Selchuk Kurtev, Zest Sustainable ICM

What | will cover HTA

» What is an adjuvant

» Adjuvants definition

» Regulatory around adjuvants

» Examples of products without the need for approval

What are adjuvants

5
>

» Adjuvants (taken from the Latin, “adjuvare,” meaning “to help”

» ‘Products’ in various formulations and containing active substances with no

‘Pesticidal’ activity but perform one or several functions:

¥ Improved pesticide coverage, adherence and penetration to a pest or into crop tissue

Water conditioning

Increased water droplet size

v
v
¥ Additional stability, solubility and compatibility of a solution
v




Definition of an adjuvant HTA

e
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Notes

Adjuvants are authorised under Regulation (EC) 1107/2009 which defines
'adjuvants' as being:

'substances or preparations which consist of co-formulants or preparations
containing one or more co-formulants, in the form in which they are
supplied to the user and placed on the market to be mixed by the user with
a plant protection product and which enhance its effectiveness or other
pesticidal properties, referred to as 'adjuvants’.

Adjuvants are NOT plant protection products (PPPs); but, as they influence
the way PPPs behave and the effects they have, they are subject to
regulatory control.

Regulatory o
HTA

* The Official List of Adjuvants - Adjuvant - Search
pesticides.gov.uk

* Crop specific approvals - be aware!

* Phytotoxicity claim not possible if used on unauthorised
crop <

* Spray records must highlight its use

* Possible dose rate reduction of certain products and
crops

* Must carry out COSHH assessment

+ Storage conditions

Regulatory HTA
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Resulat _ e
egulatory HTA

PMICL  Agricuture | Omamental Horticulure  Turf & Landscape About  SOSFinder  Contactus  f¥ United Kingdom
Products ~ Crops ~ Knaeredge Hub ~ @ search wutor
< Shaie

ICL > Ornaments! Horticulurs > Brands > H2Gro

H2Gro

The 3-in-1 solution that improves water uptake,
distribution and re-wetting

m G) Watch the product video

Regulator e
8 y HTA

ANICL  Agricuiture  Omamental Horticultors Turf & Landscape About  SDSFinder  Contactus & United Kingdom
Products * Crops ~ Knowledge Hub = @ seacn 09

& ¥ Pmducts 3 Transporter “ Share

rm Transporter

Transporter

Optimise nematode penetration
\

ty Productinfo (B) Product Videa

\' E=a

_ e
Regulatory HTA

— Benefits

W Rigorously tested and no negative effects on nematode species

A Increases efficacy of each nematode application with less wastage

A Can be used in conjunction with fertilisers

A Works quickly with all substrates

LY are through the and not just on the surface

W\ Excellent spreading and penetration characteristics

A\ High strength product, contains 88% surfactant for superior performance

— How to use

Transporter should only be used when wanting to apply nematodes as drench in to the growing media. You should not use when
applying as a foliar treatment.




SUMMARY ﬁ

» Adjuvants are regulated products!

# Must comply with pesticide statutory labels

» Strict use according to specific product recommendations
» Adjuvants cannot claim pesticidal activity

» Some products do not require entry into ‘Official list’

nt

half or lower rate

Ve
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Notes

NURSERY PRODUCTION &
Zest-ICM
R, 03330050167 ﬂ

B4 nurseryproduction@hta.org.uk

Zest

Sustainable ICM




Types of adjuvants and their properties

Ve
Selchuk Kurtev, Zest - Sustainable ICM HTA

Notes

Zest

Sustainable ICM
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Types of adjuvants and their

properties
Selchuk Kurtev, Zest Sustainable ICM

. e
What | will cover HTA
» Adjuvant groups and types
» Adjuvant properties and adjuvant tree
» Surfactants and Oils
» Examples of Utilities adjuvants
Zest

Adjuvant groups

Enhance the
‘biological
activity’ of
pesticides

Activating Utility

Ze3t




Adjuvant groups HTA

Activato

Biological acti

Liquid
fertilisers

- Non-ionic surfactants - Mineral oil
- Organo-silicons - Vegetable oil
- Acidifying surfactants - Methylated Seed oil

-Urea
- Ammonium sulphate

JANY

Sustainable iCM
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Notes

Adjuvant groups - Utilities adjuvants HTA

FA

Sustainable iCM

Adjuvant properties ﬁ

ome. o Drift retardants - aid droplet size control
U tl l'l tl es Stickers - improve retention and could aid with anti-transpiration
Compatibility agents - enables uniform mixing of liquid fertilisers and pesticides mixtures
Water conditioners - used to adjust water parameters according to pesticide needs, ion control
Conditioning agents - help pesticides with key physical parameters e.g. solubility, stability etc.
Acidifiers and buffers - reduce lock up of pesticides in hard water

Colorants - neutralise colouring potential of active substances

Anti-foaming - prevent foaming in tank and reduce diffusion at spraying nozzles

Humefactants - reduce evaporation from sprayed surface to retain activity for longer

Markers - help with recognition of sprayed vs unsprayed areas as well as identify coverage
(¢

Ststainable ICM

Tank Cleaners - prevent active substance binding to sprayer parts
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Adjuvant Oils
ineral
ils

1

Vegetable
olls

Seed Oils

Spray droplets

e H_.________
Adaxal side of I A
Eucalyptus globulusleol

Adaxial side of

contact angle

BENEFIT: Better coverage, better efficiency of foliar fertilizers and pesticide
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Surfactants - Activating adjuvants _'LH TA
Non-ionic Cationic Organo-silicones

® Activator 90 = Jogral ® Kinetic

» Transact * Ryda = Bio Syl

® Mixture B NF = Siltex

® Intracrop Questor = Slippa

= Intracrop Saturn = SPO5T

* Planet * Slither

* Solar * Silwet - L77

= Spraymac and X-Wet = Adjisil

= Admix-P

* Break-thru
= Paramount

EE Z@St

Sustainable ICM

Surfactants - Organo silicones HLTA

Can you explain this? -
time for an
experiment....

Zest

Sustainabs ICM




Adjuvant Oils

Mineral Vegetable

= Cropspray 11E = Agropen
= Newman Cropspray Oil 11 E » Codacide
= BackRow * Logic

= Barramundi

= Contact Plus

= Grounded

= Sprayprover

Adjuvant Oils

-

Often cheaper solutions

Some risk on ornamentals, esp. in protected
crops

Very good use with pre-emergent herbicides

Methylated and Mineral oils useful with
insecticides

Can leave shiny deposits

Exposure to windy conditions can resultin
damage

Caution when fungicides based on minerals
used afterwards

.

Adjuvant Oils

HTA

Methylated
= Phase-Il
= Actirob B
= Zarado
= Addit
= Adigor
= Amber
= Saracen
= Toil

HTA

Without With
Codacide " 3 Codacide

] .. Dritablo | Redy
L fes i

siicks 4@

Spreads N,
Protects {\
off . Rainfastness ‘\

HTA

Notes

14



Utilities Adjuvants

* Addressed towards the sprayer operator

* These tend to be forgotten but make a huge
difference to product performance

+ Knowledge is required to utilise their
potential

* Most commonly used are Markers, Anti-

foaming agents, Tank cleaners Wikboota wates cordilones.  Wihen acking s walke
. i [ itioni h
+ Not recommended by agronomists often I, e o
up with the glyphosate, ammonium sulfate ties up
* Inornamentals concerns over the rendering the glyphosate  hard water ions, allowing
— useless. the glyphosate to be free,
ph attaching to a nitrogen,
glyphosate N, and

Zest

Sustainable ICM)

Utilities Adjuvants - water conditioners HLTA

Dissolved

Minerals in Hard et
Water e

Hard water has a high concentration of dissolved
minerals. Water gains the property of hardness as it
percolates through the soil profile and its parent
material dissolving the minerals present into their
constituent ions .

they are known as anions. Where
the jon carries a positive charge they are know as cations, and its the
presence of calcium (Ga*) and magnesium (Mg** ) that give the greatest
contribution 1o water hardness.

Many areas of the UK have a hard water supply, and these areas correlate
the UK. This is also.
the area that the greatest % of crop pratection products are used and why.
water hardness is so important to consider.

ZeST

Sustainable ICM

HTA

Notes




X-Fusion

Solutions of FLIPPER

FLIPPER

Utilities Adjuvants - water conditioners HTA

DE sANGOSSE

HTA

Notes

Water Hardness = 300 ppm CaCO3 equivalent

FLIPPER FLIPPER FLIPPER FLIPPER FLIPPER FLIPPER
(de-lonised (hard water (hard water + X-Change + X-Change + X-Fusion + X-Fusion
water) (200ppm {300ppm 0.1% v/v 0.25% v/v 0.1% v/v 0.25% viv
cacos
pH=9.62 equivalent)) equivalent)) pH =8.23 pH=7.24 PH=9.69 pH =9.83
pH=9.81 pH=9.71
Pob Suckling, ob @ desangosse oo uk
@.} et Wit
Sustainable KM

In soft water situation, ~10 —20% uplift in

@ Efficacy of Flipper against VASASD in apple
IP21NLDAP2P0O5 (IP21EURO3CRR} Internal

efficacy on Aculus schiechtendali fapple rust mite), count number of motile aduits on 20 leaves

efficacy of FLIPPER with the addition of Dynex /
X-Fusion Vs 1% FLIPPER solo

=208~ #50AA- . 40

ABBOTT (3n)

APPLICATION DATA
ARG BBCH 75 17 i)

FIELD, CROP DATA
MABSD [ELSTAR]

UNTREATED [VASASD)
MOTIE IWING
COUNT KUMBER (20 LEAF)

VERTMEC FUPPER  FLIPPER + DYNEX FLIPPER + DYNEX

05UHA THRUN DSHVV015%  075%WN+015 20AA: 380
v %V 50A: 341
12DAK 431

SUMMARY ﬁ

* There is no magic adjuvant for every purpose!

* Testing adjuvants on small scale is important

*+ Read product labels and adjuvant advise

+ Correct use of adjuvants require knowledge

+ Know the chemical characteristics of the water used for spraying

+ Regular checks with monitoring tools is essential to choose correct adjuvant

* Many adjuvants combine more than 1 benefit but not necessarily safe to crops
* Adjuvants are there to help you

Zest

Sustainable KM




Influence of plant and leaf
structures, crop canopies and

Ve
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densities, cropping situation, and water

quality used for spraying
Wayne Brough HTA

Notes

_ e

HTA

Influence of plant and leaf structures, crop
canopies and densities, cropping situation,

and water quality used for spraying
Wayne Brough, HTA

What | will cover ﬁ

» Plant and leaf structures and shapes

» Crop canopies and densities

» Cropping situation (protected vs outdoor)

» Impact of water quality used for spraying

..

Plant structure (phytomorphology) HTA

# Plant architecture varied and complex

» Designed to maximise leaf area exposed to

light and support mode of growth

» Often designed to shed excess rainfall

# Roots - important for uptake of PPPs applied

as drenches

» Stems - can be target for uptake of PPPs (e.g.

paclobutraz




Leaf structure

» Generally, a large surface area to absorb light

# Its upper surface is protected from water loss,
disease and weather damage by a waxy layer

#Veins for structure and water/nutrient

distribution

»Adapted to climate/stresses where the plant ™

HTA

Notes

Leaf structure HTA

Plant adaptation

Function ‘

Broad leaves

Provide a large surface area to absorb as much sunlight as possible.

Thin leaves

Provide a short diffusion@ pathway for gases to move into and out of cells,

Network of tubes (xylem
and phloem)

To transport water, mineral ions and glucose (food) around the plant.

Lots of chloroplast

Contain a green substance called chlorophyll, which traps energy from the sun for
photosynthesis.

Stomata Tiny holes found mainly underneath the leaf to allow gases to diffuse into and out
of the leaf. Each hole is a single stoma.

Guard cells Controls the opening and closing of stomata.

Midrib Provides strength throughout the leaf, keeping it upright and sturdy in the wind.

Petiole Attaches the leof to the stem.

Leaf structure (internal)

» Upper epidermis and cuticle layer- protection
» Palisade layer - photosynthesis
» Mesophyll - gas exchange into leaf from stomata

» Xylem and phloem - transport system

5 um




Leaf surface H%A

= All aerial plant parts are covered by a hydrophobic cuticle that limits the
bidirectional exchange of water, solutes and gases between the plant and the
surrounding environment.

* Epidermal structures such as stomata, trichomes or lenticels may occur on the

surface of different plant organs and play important physiological roles.

el
(Micrographs by V.Fernandez, 2010)  Adaxial surface of: (A) soybean; (B) maize; and (C) cherry leaf

e
HTA

Notes

Leaf cuticle - wax layer

» The cuticle is a protective layer that covers the plant and
separates it from the environment. In leaves this layer is
hydrophobic and consists of an insoluble membrane
submerged in solvent-soluble waxes. The cuticle of

+h,

leaves is

ht to have lved as an P
during the transition from aquatic to terrestrial habitats,
with its main function being to prevent excessive tissue
water loss, but it also provides protection against UV
radiation, being eaten, heat, mechanical stress, and
pollution. Epicuticular wax is a waxy coating which
covers the outer surface of the plant cuticle and is
thicker in plants from arid climates.

SHAPE & ARRANGEMENT

Leafshapes | — = @* =
== =% = |HA

it Favetse
e prere e L S T
Sy - - e
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Crop canopies HTA

» Flat

» Vertical/erect

» Row crop

» Bed formation

» Leaf wall area

. %
Crop canopies HTA

T
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« High PAR

« Little to no diffusion

+ Low natural air movement
* Quick cell division

+ Softer cell walls

* Thinner cuticle layer

* Rapid soft growth
+ Stomatal activity is much slower

* Potassium pump often is
compromised due to humidities

Cropping situation - Tunnel HTA

+ Cover material matters

*+ Good diffusion

+ More air movement

* Thicker cuticle layer

* Lower PAR

* Some far-red light excluded

« Wax layer often much less prominent
+ Stomatal activity better

* Potassium pump more regulated but
still an issue




Cropping situation HTA

Maximum PAR
Air movement
Thick cuticle layer

Morphological changes based on abiotic
pressure
Stomatal activity is fully activated

.

-

Potassium pump working to its
maximum

Red light exposure maximum

_e
Water quality and plant protection products HTA

Water Hardness

* The alkalinity of hard water can influence the efficacy of products

+ Wettable powders, mineral based and biopesticides can be affected
* Translocation of systemic products can be affected by hard water

+ The ideal pH of a spray solution to get maximum leaf absorption is to make it the
same as the leaf pH - 5.5-6.5

Water Temperature
+ Do not use water less than 10°C for spraying on plants
+ Using war ixing improves dissolvability but may not be best for the

_ e
Water parameters affecting PPP performance HTA

* pH
— Alkalinity - OH
— Acidity - H
+ Carbonate CaCO, /bicarbonate HCO;
+ Electrical Conductivity
* Turbidity

Ve
HTA

Notes




What is pH?
* The balance between the OH and H ions in solution.
e e
: R8> 1
0 H+ 7 OH 14
« Examples of low pH . Examples of high pH
hydrolisys hydrolisys
- i — Glyphosate
pymetrozine 24D amie
— Sulfonyl-urea . .
herbicides - Glufosinate-ammonium
. — Chloropiryfos
accane Bacillus thuringiensis

Clofentezine

e
HTA
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How does it work?
H+ H+ OH-
OH- e
OH OH
H+ HO\ H+OH-
OH- Hof N ) 0 \
H+ H+
H+
OH- OH-
He OH- H+

K
HTA

Carbonate/bicarbonate

+ Water hardiness
— Temporary - HCO3
— Constant - CaC03 and other positively charged metals (Mg, Fe)

* Actives affected by total hardiness
— 2,4Damine
— Glyphosate
— Fatty Acids
— Clethodim

e
HTA
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Electrical conductivity HTA
* Salt formulated products:
— Fatty acids
— Salts of glyphosate

— Amonium salts - glufosinate ammonium
* Positive (cations) Negative (anions)
Calcium (Ca++) Sulphate(SO---)
Magnesium (Mg++) Chloride(Cl-)
Sodium (Na+) Bicarbonate (HCO.-)

« EC<0.5 mS no effects

Turbidity HTA

+ Haziness of the water
— Related to high organic matter and soil content

+ Active ingredient with soil/organic matter binding potential:

- Glyphosate

—Diquat

— Pyrethrins

— Sulfunyl Urea herbicides(Chikara, Eagle and others)

Compromised performance HTA

¥ Mode of action

¥ Penetrating the insect cuticules
¥ Penetrating leaf structure

» Coverage

» Reduced persistence

» Slow activity




How to maintain performance?

« Water source knowledge
+ Monitoring water parameters regularly

* Knowledge of active substances and reading product labels
« Ifit doesn’t look right, its not right!

HTA

HTA

Notes

Summary

Active ingredient  Optimum pH Notes
24d StableatpH45te7
Abamectin 6.0-7.0
Acetamiprid Unstable at pH below 4 and above T
Azadirachtin 30-70
Bacillus thuringiensis 6 Unstable at pH above 8
Bifenazate <1
Captan 5 PH5 =32 hrs; pH 7 =8 hrs; pH 8= 10 min
Chlorathalonil 6.0-7.0 ‘Stable over awide range of pH values
Chlorpyrifos
Clofentezine
Cypermethrin
Dicamba Stableat pH5-6
Fenhexamid 5565
Flonicamid 4Dto60
Fosetyl-aluminium 8 Stable atpH 4.0 to .0
Glufosinate-ammanium 55
Glyphosate 56
Lambda-cyhalothrin 65 Stable at pH5-9
Wyelobutanil Not affected by pH
Faraguat Mot stable at pH above 7
Pymetrozine 7.0-9.0 (degrades at low pH)
Spinasad 6 Stable at pH5 -7

32h 8hours 10 minutes 2 minut
63d 35d 15d
34h 4.5h
3sh

200d

s




Commonly used adjuvants with e
different crop protection product HTA

types - insecticides, fungicides, herbicides.
Selchuk Kurtev, Zest Sustainable ICM

Notes

ZeST

Sustainable ICM
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Commonly used adjuvants with

different crop protection product types

- insecticides, fungicides, herbicides.
Selchuk Kurtev, Zest Sustainable ICM

What | will cover HTA

» Insecticides

» Fungicides

» Herbicides

» PGRs

Insecticides HTA

+ Small target = smaller droplets and better coverage
* 80% of the Insecticides are with contact mode of action

+ Requirement for fast acting and complete kill

+ Applied to crop canopies in the rapid growth stage and during flowering

* Mostly liquid formulations but few in solid formulation - Mainman, Aphox,
Mainspring

+ Some insecticides can be damaging to crops at different stages - Decis Protech,
Batavia, Spruzit and others

* Bio-insecticides exclusively with contact mode of action

Z2est

Sustainable lCM
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Insecticides - oils

+ QOil adjuvants carry arisk i
+ Mainly used in autumn winter time

+ Pest morphology changes

+ Some anecdotal evidence of virus
reduction

+ Mainly with contact mode of action
+ Can leave oily deposits
* High concentrations

NEWMAN CROPSPRAY 11-E

L=

DES

FAS

Sustainatie (M.

o e
Insecticides - super spreaders HTA

Pure and diluted versions

Many of the diluted can have phytotoxic wiien
effects

Cost indication provides clues about the
purity

Many adjuvants not on the list entry!
Many claim insecticidal effect

Some can cause foaming

2est

Sustainable M

Insecticides - water conditioners and HJLTA
stickers

» Weather conditions related
+ Some anti-transpirant effect

« Water conditioning adjuvants are mostly
safe

* More expensive but effective
* Can have issues with incompatibilities

- =
===
=
S

2est

Sustainable M




Insecticides - non-ionic and

* Mostly safe with some RIEODUCTION

concerns over tank cleaning (
effects - WETCIT

WETCIT 45 20 UyanT

* Use in main season when
soft growth present

+ Do not leave overnightin
tank

Sustainable IO

Ve
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Fungicides HTA

« Many DO NOT require adjuvants, especially liquid formulations

* Contact mode of action products will need an adjuvant unless otherwise stated

* Water conditioners are not popular but are very useful

* Tank mixture issues with fungicides is a big problem

* Non-jonic wetters and supper spreaders are recommended

* Plant leaf morphology is very important

* Root zone applications often fail due to target zone moisture levels

* Water volumes are crucial in here, especially where high water volumes are used
Many fungici ire adjuvant at all time to aid penetration - CAA

Zest

Sustainable 1M

Fungicides - go to products
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Herbicides ﬁ

* Most unknown area of all PPP in ornamentals

+ Mainly water conditioners and spraying aids - stickers, acidifiers, markers, drift
reducers

* Forapplications over crops - DO NOT USE ADJUVANTS!
+ Pre-emergent herbicides on seed beds benefit from a sticker adjuvant
+ Total weed control products MUST always be with an adjuvant

+ Where volatile active substances are used stickers can reduce volatility and crop
damage

* Oil based adjuvants tend to be used mostly as enchancers

Zest

Sustainable ICM)
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Notes

Herbicides - go to products

Zest

Sustainable [CM)

Herbicides - glyphosate! ﬁ

Acidifies water reducing Max 51t/ 1000 &
phytotoxic risks. Normal rate 1.5 1t/ 1000 It
TRANSACT Acidifying it yatanit G-nalﬂlpuxpnqnag']uvm!md o
Wellet | product Fecliicr 11t/1000 1t
Improves coverage. Add to tank last,

- Zest

Sustainable [CM)




HTA

Notes

PGRs

Mostly all with adjuvants,
especially those applied to crop
canopy

Avoid using silicon based
adjuvants due to phytotoxicity
Avoid using oil formulations
Penetrats and spreaders are
advisable to use

For outdoor use consider using
sticke

Sustainable ICH

General guidelines HTA

ANSWER

ABCGM
RHLLLNGAZ Sorme adnvents requined for some products.
DEKOP No adjuvants recommended

Insecticie Groupe

1A, 18,28, 34,5,6,7, 10, 11, 12, 13, 1B, 224, 28 | Adjuvants required for some products in some applications

2A,7,8, 15, 16, 17, 18,20, 21,24, UN No adjuvams recommended

an, 08 Aduvants mostly recommended

Fungicido Groupe

12,4, 0,11, 33, M1, M2, M7, MO Aduvants required for some products n some appications
3,40, M3 Adiuavnts recommendad in many siuations
5.7.8,12, 13, 14, 17,20, 28, 28, M, M5, M7 No adjuvants recommended

Plant growth reguiators Adiuvants recommended in many situations

Zest

Sustainable ICM
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General guidelines HTA

Adjuvants

50-250 mi / 1000,
Use low rerte 1o sicert with
and increase as requt

Where high levels of foam are

" | Tank toaming reduction. bl b areni d;

Drift reduetion.

Contact insecticides.
fsp-—:ﬂnuuh?"’mm Broadleaved herbicides. 11/ 1000 1t

' Contact harbicidea such Add 1o tank last.
Usewhere surtace weting et

Afier tank uss. 51t/ 10001
ing difticult Avasct contact with the
rbicides. | concen! 3

ALL CLEAR EXTRA Tank cleanar. Good at ramavs
rasidues like the SU he:

ezt 25 1t/

Dt weeds.
Wes Dun Norenal rate 7.5/ 1000 1t
uptake of foliar nutmients.
eNviROWET o super wanar. [ Improve coverage on 1251/100
o hairy Jores. =
Improves weting, covarage
‘and rinfastness. Use in difficult weather conditions.
On wey lecrved weeds.| 12511/ 10001
o Add 1o tank last.
B recsction. Diiicu sergret coverce.

2 - Reducee the risk of iank .
KANTOR Aids systemic product uptaks. 4 15107/ 1000 1t Z
agont Mix competibility ol e [

Sustainable [CM




SUMMARY ﬁ

» READ THE LABELS - PESTICIDES AND ADJUVANTS!

» Using lower concentrations of adjuvants poses lower risk

» Always test on small plots first

» Single purpose adjuvants tend to be safer to crops

» Caution with distributor agronomist

» Adjuvants are there to aid not to perform MAGIC!
juvants for over top of crop

Ve
HTA

Notes

NURSERY PRODUCTION
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How to choose the correct adjuvant e
and when you should consider use of HTA

adjuvants. Correct tank mixing sequences
Selchuk Kurtev, Zest - Sustainable ICM

Notes

Z@St

Sustainable ICM
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HTA

How to choose the correct adjuvant and

when you should consider use of adjuvants.

Correct tank mixing sequences.
Selchuk Kurtev, Zest Sustainable ICM

What | will cover ﬁ

» Adjuvant purpose - Utilities or Activating?

» Plant morphology and crop growth

» PPP specific adjuvant needs

» Utilities adjuvant choice

» Ta

Adjuvant purpose HTA

v Most important consideration

v Legality of the use of the WHAT
adjuvant with the PPPs

v Crop risk considerations IS MY

v’ Spray equipment, water PURPOS
volumes and spray quality

v Water quality and spraying




Plant morphology and crop growth H—'LTA

v Most important consideration

v Legality of the use of the
adjuvant with the PPP

v Crop risk considerations

v’ Spray equipment, water
volumes and spray quality

v Water quality and spraying
conditions

e
HTA

Notes

PPP specific needs HTA

v READ THE LABEL AND OFF LABEL! |,
v’ Formulation of the product
v Active substance nature!

il iz 8
v Mode of Action and Group ] fnt

P
@ sl




PPP specific needs .
THIOPRON" . HIA
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PPP specific needs

v' Water conditioning
v Know your water parameters
v Stability and miscibility

Zest

Ststainable ICH

Utilities adjuvant choice

v’ Single purpose adjuvants are easy to use
v Multi-purpose adjuvants are risky

v Often too many benefits = poor result 2

v Many require good knowledge of
chemistry

Zest

Sustainable [CM
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Utilities adjuvant choice HTA

Utilities adjuvant choice HJ"]!)—D\

BENEFIT: Quick absorption and higher application efficiency

FAZN

Sustainable iCM




Utilities adjuvant choice

d

Ul b 3
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U =

100 Micron 400 Micron

|
§
:
g
s

“ size and quantity of droplets for  yaemews, 2000;
the same volume of liquid. Hardi, 2003

Zest

Sustainatis ICM.

Tank mixing and sequence HTA

TANK MIXING BEST PRACTICE

Suspension concentrate (SC) formulations are a solid active ingredient dispersed in water and/or other
solvents. Prior to use, it is recommended for SC praducts to be thoreughly agitated by vigorous shaking
of the container. For optimum product performance please follow the guidelines below and adhere to the
DALES guidance for tank mixing.

@O0

1. Shake full container 2. Empty % of the 3. Close and shake 4, Empty the rest of 5. Triple rinse the
vigarously before container into the up the rest of the the container into. container, drain
opening. tank container. the tank. and dispose of

appropriately

according to the
recommendations

)

Sustainable 1M

HTA

Notes

Tank mixing and sequence HTA
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SUMMARY

» PURPOSE?

» LOCATION OF TARGET ?

» PLANT MORPHOLOGY AND CROP GROWTH ?

> CROP SITUATION ?

» PLANT PROTECTION PRODUCTS ?

» TIMING OF APPLICATION AND WEATHER CONDITIONS
» WATER QUALITY AND SPRAY QUALITY

» TANK MIXING AND SEQUENCE

» APPLICATION AND WATER VOLUME

_ e
HTA
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Notes

NURSERY PRODUCTION
Zest-ICM

Q, 0333005 0067

4 nurseryproduction@hta.org.uk




e
Appendix HTA

1.
2.
3.
4.
5.
6.
7.
8.

Adjuvant - Search (pesticides.gov.uk)

De Sangosse - Slug Experts - Complementary chemistry and molluscicides
Master tank mix adjuvants to push pesticide performance » Interagro (UK) Ltd
Attune Agriculture: Water vs. Surfactant vs. Ampersand Adjuvant (youtube.com)
Introducing Elasto G5 - how adjuvants can work for you (youtube.com)
WhatAreAdjuvants.pdf (apparentag.com.au)

Agricultural Adjuvant & Spray Additives - Intracrop

AdjuvantWhitepaper.pdf (chsagronomy.com)



https://secure.pesticides.gov.uk/adjuvants/Search.aspx
https://www.desangosse.co.uk/
https://www.interagro.co.uk/master-tank-mix-adjuvants-to-push-pesticide-performance/
https://www.youtube.com/watch?v=POEcX0ciMNw
https://www.youtube.com/watch?v=YuIQuZW669g
https://apparentag.com.au/documents/data/WhatAreAdjuvants.pdf
https://intracrop.co.uk/adjuvants-additives/
https://www.chsagronomy.com/-/media/MicrositesV2/Other%20Files/CHS%20Agronomy/Other/AdjuvantWhitepaper.pdf
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