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Nozzles and how they work, affect on spray quality
Conditions for spraying — Surface Inversions
Targets, Products, Volume, Spray Quality Issues
Issues with Water Quality & Adjuvants

Nozzle Selection and things to think about
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Labels & Application (what’s new?)

Nozzles and how they work, affect on spray quality
Conditions for spraying — Surface Inversions
Targets, Products, Volume, Spray Quality Issues
Issues with Water Quality & Adjuvants

Nozzle Selection and things to think about
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New mandatory statements on labels may affect
your application technique and timing.

changes include;

Required Spray Qualities (changes to definition of coarse)
Defined Wind Speed Ranges

No-spray zones / down wind buffer distances
Additional Record Keeping (Federal Requirement)



SPRAY DRIFT RESTRAINTS

DO NOT apply with spray droplets smaller than a COARSE
spray droplet size category according to the “APVMA
compliance Instructions for Mandatory COARSE or larger
Droplet Size Categories” located under this title in the
GENERAL INSTRUCTIONS section of this label.

For ground application this wiii accept the ASAE 5572 or the
BCPC standard. For aircraft it will recognise appropriate
droplet size models and will accept the Dv 0.1 value for
coarse.



SPRAY DRIFT RESTRAINTS

Wind speed may change on some labels for ground
application, and extra warnings about inversions.

DO NOT apply when the wind speed is less than 3 or
more than 20 kilometres per hour as measured at the
application site.

DO NOT apply during surface temperature inversion
conditions at the application site



No Spray Zones

NO Spray Zones are Downwind Distances to:

e areas occupied by humans
* aquatic areas

e terrestrial vegetation
 livestock or pastures

MANDATORY NO-SPRAY ZONES
DO NOT apply if there are people, structures that people occupy or parks and recreation areas
within xxx metres downwind from the application area.

DO NOT apply if there are aquatic and wetland areas including aquacultural ponds, surface
streams and rivers within yyy metres downwind from the application area.

DO NOT apply if there are sensitive crops, gardens, landscaping vegetation, protected native
vegetation or protected animal habitat within zzz metres downwind from the application area.

DO NOT apply if there are livestock, pasture or any land that is producing feed for livestock within
uuu metres downwind from the application area.
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e Some labels will include instructions on record
keeping.

e These will be in addition to the State
requirements



MANDATORY LABEL INSTRUCTION
TO KEEP A SPRAY RECORD

Users of this product MUST make an accurate written record
of the details of each spray application within 24 hours
following application and KEEP this record for a minimum of 2
years. The spray application details that must be recorded
are:

1. date with start and finish times of application;

2. locations address and paddock/s sprayed,;

3. full name of this product;
4

amount of product used per hectare and number of
hectares applied to;

5. crop/situation and weed/pest;
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wind spee a an irection d ""lg app lication;
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e
air temperature and relative humidity during

application;

nozzle brand, type, spray angle, nozzle capacity
and spray system pressure measured during
application;

name and address of person applying this product.

*Additional record details may be required by the
state or territory where this product is used.
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* For Growers it is worth remembering that;

In the event that some product does move off target
and there is a claim for compensation against you,
your insurance may not cover you if you have
performed an illegal application by contravening a
label instruction.
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Nozzle Nomenclature
Nozzle Type Brand Name

Material
VisiFlo®
— 0.4 Gallon Per Minule nozzle capacity rated at 40 P3sI

110" Spray Angle



Ceramic Stainless Steel Brass

Superior wear life; Shainless Steel Good wear life; Good wear life; Poor wear fifie;
nighly resistant Very good wear fifie; excellent chemical good chemnical susceplible '
to abrasive and Qood durabdity and resisiance; ressstance; ooifice ko cormosion, |
comosie chemicals chemacal resistance durabde orifice suscepbble o especially
damage when | with fertilizers
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Spray Quality Charts

From the spraying systems nozzle selection guide, 2011

ST

TT11002-VP M M M M M M M
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Nozzle nomenclature (ISO): SPRAY QUALITY (e.g. M for MEDIUM)
Type: TT (for TurboTeejet) Colours assigned to spray qualities

(e.g. medium or coarse) ARE NOT
related to the ISO colours assigned to
Orifice Size: e.g. 04 indicate orifice size (e.g. 02 or 025).

Fan angle: 110 degrees




Even

Tapered Fan



Mechanism of Droplet Formation
(hydraulic pressure — fan type)







Examples of types of Nozzles that are available.

Pre-Orifice
mn'u::n.-al::-bl

W ‘iﬂi’ l.l,'

DG Nozz
XHR Mozzle TTH le

InjectonPre-Orifice
(remowabba)

TTI Mozzle
Al Mozzle

Injpecton Pre-Orifice

r :rmm-.raﬁbl

1!

TTle0 Nozzle AlXR Nozzle AlITTI6D Mozzle

Source: Teejet Catalogue 51M

*The simplest way to change
spray quality is to change
nozzle type.

*If you need to produce coarse
or very coarse spray qualities
then standard flat fans and
low drift nozzles may not be
suitable at reasonable
volumes.

*You will probably need to
look at anvil types or air
induction nozzles



What do fine, medium, coarse, very coarse
and extremely coarse spray qualities
actually look like ?

Outside Demonstration

(best done with some breeze)



Conditions

Travel speed Droplet Speed

Boom Height Air Inclusion

100 200 350 >450
Too small Too Big

Droplet Size

(microns)



Changing nozzle type shifts the curve,
less small droplets, but more big droplets

Conditions
Droplet Speed
Travel speed
Air Inclusion
Boom Height

% of
spray

volume

100 200 350 >450
Too small Too Big
Droplet Size

(microns)



Bigger droplets = fewer droplets
(but when is that important?)

Medium Droplets
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*More even deposition
*More sites for uptake
*Faster rate of evaporation
Less time for absorption

*Good for surface active
products, poorly translocated
products

Coarse Droplets
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*Less even deposition
*Less sites for uptake
*Slower evaporation
*More time for absorption

*Good for fully translocated
products



Droplet behaviour

Approximate Droplet Size Expected behaviour under
(microns) suitable spraying conditions.
Less than 50 microns Will evaporate quickly and will
typically be lost before reaching the
target.
Droplets 50 to 150 microns. Will move with the wind, hence present
VF some risk as they may move off target.

But are also very useful under good
spraying conditions.

Droplets less than 200 Considered ‘driftable’ because they

microns may reduce in size due to evaporation,
hence move with the wind.

Droplets > 250 microns Will typically fall due to gravity
Droplets over 350 microns Many may bounce or runoff without the
C addition of adjuvants, hence may not

be useful for spraying foliage (but do provide
good absorbtion for translocated products)

Droplets between Considered the MOST USEABLE
100 and 350 um fraction when spraying foliage.
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50% of volume
50% of volume

VMD = volume median diameter



New asabe s572.1
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Example Reference Graph
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Figure 1 - Sample reference graph developed from measuwements aver-
aged from three types of laser instruments. NOTE: To view figure in color
please go to hip:iwww.asabe.or gistandards/images/sh T2 images. tml



Summary
Fine spray quality approximately 40-50% susceptible
Medium spray quality approximately 20% susceptible
Coarse spray quality approximately 10% susceptible
Very Coarse quality approximately 5 % susceptible

Extremely Coarse spray quality approx. 3 % susceptible



How many sets of nozzles do you need?
(Broad-acre example).

Typical Application
Volume

Medium Spray Quality
(lower drift risk areas)

Coarse Spray
Quality

Extremely Coarse
Spray Quality
(higher drift risk areas)

Lower range

50 -60 L/ha
(Low stubble load)
to
70-80 L/ha

(High stubble load)

*Only where permitted on label:

Fully translocated
herbicides

Small to medium sized
targets.

Fallow Spraying

Fully translocated
herbicides such as
Glyphosate, MCPA.

andatory for 2,4-D,

Fully translocated
herbicides, medium
targets,

Very sensitive areas
or NIGHT SPRAYING

Higher range
70-80 L/ha
(Low stubble load)
to
100 + L/ha

(High stubble load/
dense crop canopy)

*Only where permitted on label:

Contact type products.
Small targets.

In crop spraying.
Penetration and

coverage in large &
broadleaf crops.

Good stubble
penetration.

Pre-emergent’s.
Fully Translocated
herbicides,

Some contact
herbicides at the
higher application
volumes.

|

Pre-emergent’s.

Medium sized targets
with fully translocated
summer fallow
herbicides.

Very sensitive areas
or NIGHT SPRAYING




What are suitable conditions for Spraying ?
(it really depends product, target & droplet size)

Critical Factors WEATHER
What the product label says is ESSENTIALS
MANDATORY FOR PESTICIDE
Wind Speed (depends on label) and APPLICATION
Wind direction e
Delta T (Temperature & Relative Mty e
Humidity)

Release Height & Speed (depending on s
spray quality)

Local weather effects (especially
night spraying)




If you can’t measure the conditions at the site

nf annliratinn vAr rnn"l' malka an infarmaoad
(W 4 | C||J|JII\¢G|LIUII, yuu wall III(JI\C ALl T1HITHIVITTIGCUA

decision about when to change setup or when
to stop

*Monitor and record conditions at least every
load.

*More often at night ..if the wind drops,

MARCH i

SPRAY EQUIPMENT
FACT SHEET

NORTHERM, SOUTHERN AND WESTERN REGIONS

WEATHER MONITORING EQUIPMENT FOR
AGRICULTURAL SPRAYING OPERATIONS

STOP spraying

NE

WIND GUST 9 mph
Ap Wind N at 19 mph,

GPS 8 sat 212726 E20

Temp 15 RH 43 Bar 29.5

/ ;| specWare Mobile &% o< 3:

Gust 25

View Log

SnapShot

Menu E

Photograph by Graham Betts
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 The maximum wind speed should not be above 20 km/h
and preferably around 15 km/h....

* Higher wind speed can be managed when we have a
canopy to catch the droplets, and with droplet size and

buffers (no spray zones) provided gusts are not too
strong.

° ... during the day a minimum of about 3-4 km/h is
essential to ensure the air moves and mixes, at night this
should be above 12 km/h for the whole time between
sunset and sunrise.



Wind Movement Over Different Surfaces
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Comments about angled nozzles and travel speed by
Professor Paul Miller NIAB-TAG (UK):

Speed?

Going slowly certainly helps boom stability, but timeliness
will suffer. Going beyond 15kph risks running into a new
set of problems. The faster the sprayer travels, the more
turbulence or "wake" it creates behind it. Small droplets
tend to be pulled into areas of high turbulence, creating
drift, and these areas also produce greater levels of
deposition on to plant targets.



Travel Speed

25
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Wind speed (km/h)

Effect of travel speed on spray drift. 30 km/h travel speed conducted using XR11002 tips applying
30 L/ha. 8 km/h travel speed done using XR8001 tips applying 50 L/ha.

Fast travel speeds have three main effects on how spray behaves after it leaves the nozzle.
Faster speeds:

. increase sheet break-up and cause a finer, more drift-prone spray to be produced;
. cause the spray to stay aloft longer because it gets swept back due to air resistance;
. often require higher boom heights on uneven ground;

Thomas M. Wolf, Agriculture and Agri-Food Canada, Saskatoon Research
Centre, 107 Science Place, Saskatoon, SK, S7N 0X2, WolfT@agr.gc.ca +01 306
956 7635







Temperature at the surface drives
the formation of inversions

Day

From the surface,
temperature
decreases
with height

Warm surface

Night
From the surface,
temperature
increases

to the top of
the inversion

Inversion depth

Cool surface

SOURCE: GRAEME TEPFPER

AEPRINTED ALGUST 2018

SURFACE TEMPERATURE

INVERSIONS AND SPRAYING
FACT SHEET

NORTHERN, SOUTHERN AND WESTERN REGIONS
THE INFLUENCE OF SURFACE TEMPERATURE
INVERSIONS ON SPRAY OPERATIONS

In eooing night conditicne airbome pasticices can concentrate near the surface and unpracictable winds
can move droplets away from the tangst. Undsretanding weather conditiona can help spray sppiicators
avoid spray drift
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Typical daytime situation Typical Night time situation




* Through out a 24 hour cycle wind direction
and strength can vary greatly, depending on
where you are....



Synoptic winds, dominating during the daylight
hours — following the weather pattern




Late in the afternoon the landscape can be cut off
from the Synoptic Wind when the inversion forms

Synoptic Winds e—y  —> —_— —

Inversion

Under the inversion layer local

landscape effects and sea breeze
effects (within 300-400 km from
the coast) determine wind speed
and direction.




Effects of an inversion on a
whole of landscape scale

Synoptic
Wind—)—)—) — —

Local landscape effects and sea
breeze effects (within 300-400 km
from the coast)



©GraemeTepper
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Effects of an inversion on a
whole of landscape scale

Synoptic
Wind ——> ——>» —> — —

Inversion

Layer

Synoptic winds can be diverted by
ranges, or bank back from them

Sea breeze
circulation

Sea breezes will continue
while the land temperature
is greater than the ocean
temperature



© Graeme Tepper Graphics
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Drainage winds under the inversion layer will
typically be laminar (not turbulent).

Synoptic

Wind /y \

—_— — —

When the inversion is low and strong
cool air drainage will pool any airborne

chemical in the lowest areas

%K




Small droplets can become trapped
within the laminates and move towards
the lowest point in the catchment.

INVERSION LAYER

Airborne droplets or
vapour trapped within
the laminates.




Laminates, only visible due to the small water droplets
trapped within them (typically less than 30 microns)




Laminates, only visible due to the small water droplets
trapped within them (typically iess than 30 microns)




Millee Drift Study

o o 55h
Night vs Day Spraying :
Sprayed with a 36 m
FEb’ 2011 boom @ 22km/h
. . . AIXR -02 I
* Night Time Spraying S
50 L/ha
conducted around Coarse Soray
230am Quality
* Daytime spraying 20m high
Tower 80m X X X
conducted around downwind ||
rom edge o X
7 . 30a m sprayed area
X X X
X X X



Night vs Day (Feb 2011, Millee)

Wind Wind Temperature | Relative Stability
Speed Drrection (7} | (FC) Humidity Ratio
(kam/ bir) (%)
INight 116 19 255 b 026
Day 183 4 287 61 029

Proportion of spray still airborne 80 m downmawind from

sprayed area, up to 13m height

-1

=
in

=

gpray alrbome B0m downwind
[ oftotal amountapplied to 1eid)

Might




Wind Wind Temperature | Relative Stability
Speed Direction (°) | (°C) Humidity Ratio
(km/hr) (%)
Night 11.6 19 25.5 64 0.26
Day 18.3 4 28.7 61 -0.29
Deposit on Tower 80m downwind from sprayed field
18
14

Height (m)
o O

N

0.0

5.0

10.0

Deposit on string (% of applied rate)

m Night
m Day

15.0




Source: BOM, Australia.



Where are the low points on your
farm, in the catchment?

Source : Graeme Tepper
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Selecting the right delta T
conditions for spraying

preferred delta T conditions for spraying Conditions are marginal for ‘COARSFE’
or greater spray quality and
delta T conditions marginal unsuitable for ‘MEDIUM’

delta T conditions unsuitable for spraying or finer spray quality.

100
90
delta T
80 ) value (°C)
< 70 0 gy 2
= ) | 4
S 60
g 6
T
% - —e— 10
o 40 — 12
30 || — 14
— 16
20 — 18
— 20
10
0 5 10 15 20 25 30 35 40 45 50

Dry Temperature °C

Source: Nufarm Spraywise
NEVER SPRAY DURING A LOW-LEVEL INVERSION



Evaporation of water droplets

Droplet
diameter

Him

10

20

a0

40

=1l

5

100

150

200

200

500

1000

(estim ates based on Amsden, 1962)

T (°C)
RH (%)
AT =

Temperate: cool

16

EB

4.5

lifetime (=) fall dist, {m)

0.3 0.0004
3 ¢ o.oo7
2.5 0.03
4.4 0.11
6.9 0.26
16 1.3
28 o 2
53 21
111 67
251 338
694 2604
2778 41667

Temperate summer,
Dry sub-tropical

235

=

Fi

lifetime (=) fall dist. {m

o2 0.0003
o7 0.004
1.6 0.02
2.9 0.07y
4.5 0.17
10 0.85
18 Ry
40 14
71 43
161 217
446 1674
1786 26786

Humid tropical

lifetime (=)
0.8
£
A
I4E
21
47
e
158
S
51
2083
8333

30
249
1.5

fall dist. {m}
0.0013
0.020
0.10
0.32
0.78
2.96
by
B3
200
1013
7813
125000



We should make better use
of planning tools

Nufarm have the Spraywise
decisions website with planning
tools (subscription cost).

Syngenta have there Agricast
service available through their
website (free).



Lawrence 5 Day Forecast "
Sunrise: 04:52 Sunset: 18:10 +10 GMT, 0 DST. 3 November - 7 November
Grafton Res. Weather Station Distance: 19km SW from Lawrence, elevation 26m asl
Weather Forecast
Wednesday 0311 , Thursday 04411 . Friday 0511 ‘ Saturday 0611 ; Sunday 0711
100 papT = & ' 50
- ol ;EJ: 5; ;; i;:i ‘ ?’i I:;: 7 ; -
80T e - — — - 40 _,
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a3 16 0 8 16 ] 8 16 0 3 16 0 =] 16
_ __Cp_pyrig_m_@_%fngemal Agronomic Informstion Services
Wednesday Thursday Friday Saturday Sunday
03/11 04/11 05/11 06/11 07/11
Hours of the Day: 0-12 12-0 0-12 12-0 0-12 12-0 0-12 12-0 0-12 12-0
85 O L P P P S oo o
] ] 17% 1714 ] 1 b
Cloud cover (%) 46 70 86 82 81
Precipitation (mm)
0 0
Probability of Rainfall (%) 5 20

Terms & Conditions Privacy Statement Site Tips © 2010 Syngenta. All rights reserved.

SEARCH FOR O Advanced Search  Site Map  Web Mail Syngenta.com.au




Spraywisedecisions.com.au

o
Spraywlise DECISIONS Spray Planner

BETTERA DECISIONS. BETTER RESLULTS

Location : Horsham [-36.711,142.2]
Date : 21 /042010 10:00 AM (UTC +10)

Predctive dila was gererdled uing compuler micdeld, Tha & & guade ondy, [l doed ndld replice rédl-lime obisivaliond Good applcilon
onddnnd may nol equéele 1o good groweng condilons. Avod stresses =, Nodls, diy condilons el proe 10 and aller peslesde applcatan
fer aplimum resulls,

Spray Planner
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Guidelines for WIND SPEED, Delta T & SPRAY QUALITY

When Label Information on Application is Insufficient.

MEDIUM
Wind speeds

Conditions 4-20 kph
suitable for
that spray at 4 kph consistent for at
quality least 45 min before

spraying starts
Minimum
distance to
sensitive Greater than 1.5 km
areas

Delta T value 2-10

Delta T ....but only when targets
Values are not stressed

Label Guidelines Will Always Over-ride Any of the Information Provided Above.
Always avoid inversions and thermal activity.



WIND and Visual
Clues

Why it’s important to have air
movement

eYou need wind to get the air
mixing and moving

*No wind means that it is much
easier for the air to separate into
layers... that’s what happens under

an inversion

eEven when we do have some wind
present we can have unstable
conditions, such as late afternoons
and early evenings.

Neuiral

Height

4

Release point

Smoke or dust plume likely
behaviour in neutral condition

V.

Wind direction

qu b|e Smoke or dust plume likely
S\ behaviour in stable condition
N
>
K o
S o
- /
El & 4 Wind direction

n ,,._/i Release point , ==

U nS'I'lee Smoke or dust plume W

\ .
'\ Release point o =

behaviour in unstable condition

X

Wind direction

2 4

Source: BOM, Australia.
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* Timing and Conditions
* Nozzle Design (type, pressure & spray quality)
e Rate of Product & Adjuvant Selection

 Height above the target

 Boom Stability
* Machine Design



=
D
E)
p
O
N
N
M
L
®,
Q
~t
-




Nozzle Height for sagoncome.

NORTHERN, SOUTHERN AND WESTERN REGIONS
AUTO BOOM HEIGHT CONTROLLERS

m—
= :
ey SAING
mm Iy : 2 X
P ;

Double overlap at top of stubble or crop -

Fren——

. Introduction Importancs of maintsining
WPes O RSO0 e smdorabansa P hoight

*BOOM HEIGHT IS THE MOST COMMON MISTAKE MADE BY APPLICATORS



Boom Height is critical for drift
reduction

* Increasing boom height from 50cm to 70cm
will increase the drift potential by up to 4x.

* Doubling the boom height from 50cm to
100cm can increase drift by up to 10 X.

* This will undo the most of the benefits of
using most air induction nozzles



KEY QUESTIONS TO ASK ABOUT THE
APPLICATION PROCESS

What kind of target are we aiming at ?

What kind of droplets are most appropriate to
hit this target ?

What does the product do once it deposits on
the target ?



What is the actual
TARGET

What is the actual
target for our
application ?

That can depend on
how the product
works and how it
moves within the
plant




Guidelines for selecting Spray Quality When Label Information on

Application is Insufficient.

MEDIUM

Wind speeds
Conditions 4-20 kph
suitable for at 4 kph consistent for at
that spray least 45 min before spraying
quality starts

Delta T value 2-10
....but only when targets are

not stressed
Minimum
distance to Greater than 1.5 km
sensitive
areas

All targets

Targets

suited to this
spray quality

(reduced efficacy may occur
with contact products on fine
targets without increasing
application volume )

Label Guidelines Will Always Over-ride Any of the Information Provided Above.
Always avoid inversions and thermal activity.




Uptake, Mode of Action
& Coverage Requirements

(what does the product do once it lands on the target ?)

Surface Active / Contact
Translaminar (only into the leaf)
Partially Translocated (up only)
Fully Translocated (rwo-way)

Soil App lied (root uptake or shoot
uptake ?)

BAY 2012

IN-CROP HERBICIDE USE
FACT SHEET

NORTHERN, SOUTHERN AND WESTERN REGIONS

APPLICATION CONSIDERATIONS FOR
IN-CROP HERBICIDE USE
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Examples

Uptake

Translocation

Site of
Action

Metabolism

Mixing

clodinafop-
propargyl Variable Not with Adjuvants required, Good coverage
(FOPS) diclofop- Slow Slow Selective with Group | critical, Sensitive to plant stress, rapidly
methyl grasses selects for resistance
haloxyfop-R ACCase-grass - -
tralkoxydim meristem Adjuvants required, Good coverage
sethoxydim Variable Not with critical, Sensitive to plant stress,
i i degrades rapidly in sunlight, Avoid hard
(o) Slow Slow Selecvewin | Sroe® ® water - partcularly I igh i
clethodim grasses . p : y if higl
bicarbonate, rapidly selects for
resistance
imazamox Not with Very reliable, rapidly selects for
imidazolinones | imgzethapyr | Moderate | Phloem / Xylem Selective Group A (Dims) resistance, soil pH important for
residues (increase with low pH)
Acetolactate . .
lumetsulam . . Very reliable, rapidly selects for
sulphonamides f Moderate | Phloem / Xylem synthase- Selective Mixable y T picly i .
metosulam meristem resistance, limited soil residual
chlorsulfuron Very reliable, rapidly selects for
sulfonylureas | Metsulfuron | poderate | Phloem / Xylem Selective Caution with resistance, soil pH important for
triasulfuron Group | residues (increase with high pH)
Small weeds only for post emergent
. application, Bare soil for pre-emergent
o atrazine, Soil and . ) PP R . P . g
triazines o . Xylem Selective Not with Group A| application requires sunshine for good
simazine foliar . . .
foliar activity, organic matter and
Photo-system Il moisture determines soil activity
L _ Soil and i .
triazinones metribuzin ol Xylem Selective | Notwith Group A As above
oliar
itriles bromoxvnil Soil and Limited Selecti Mixable Small weeds only. Good coverage and
y foliar elective robust rate essential
Crop selectivity Level of control is reliant on even soil
endimethalin . by separation of | OK with Grou incorporation soon after application;
dinitosnilines |0 ) Soilonly | Almost none vsep P P ppiication;
trifluralin crop seed from L. volatile - lost to atmosphere if not
) herbicide covered especially in moist soil.
Formation of
cell walls Non volatile at lower temps,
moderately persistent, some movement
i . L. . OK with Group | . M p. ’ .
benzamide | propyzamide Roots Limited xylem Selective in low OM soils, breaks down by light if

L.

on soil surface, broken down by
microorganisms.




Examples

Uptake

Translocation

Site of
Action

Carotenoid bio-

Metabolism

Mixing

diflufenican
F ‘f f, Foliar / soil Limited synthesis (PDS) Selective Mixable Good coverage is important
picolinafen L
inhibitor
oxyfluorfen . - Chlorophyll
G yiluorf Foliar Limited orophyll / Selective MCPA Works better under warm conditions
carfentrazone Photosystem Il
o Mixable - not Organic matter and clay content
pyrasulfotole . Limited - phloem HPPD inhibitor - . . . . determines soil activity. Good coverage
H isoxaflutole Foliar / xyl feads to Selective |with trifluralin / is important. Precept & Velocity best in
. isi . i i
Xy em bleachlng propyzamide P Y . Y
sunny conditions.
2,4-D.... MCPA .... dicamba .... . . . Reliable in most environments, do not
. Foliar and . . . Mixable with ) )
I fluroxypyr .... clopyralid .... .. | Phloem / Xylem | Growing points Selective . mix well with Group A (Fops), except
, some soil Group A (Dims) e
picloram Topik
Soil and
2,2-DPA foliar Absorbed by Selectl\.le by . Tr|alla.te works b.etter V\.n.th .
, . . Inhibits fat separation of . incorporation. Lost via volatilisation
J molinate depending| coleoptile and . .. Compatible . .
. ) production herbicide from under higher temperatures and moist
triallate on emerging shoots

herbicide

crop seed

soil.




Examples

Uptake

Translocation

Site of
Action

Metabolism

Mixing

Good with soil
applied herbicides.
If tank mixed with

translocated

Good coverage required, poor control of
large weeds. Rapidly absorbed by
leaves. Avoid water with high clay

l paraquat Foliar only Limited Photosystem | | Non selective | herbicides the (murky) and organic matter content.
rapid action can | pysty leaves. Control improves when
re,duce applied on cloudy days or later in
effectiveness of "
partner herbicide. atternoon.
. . Avoid muddy and hard (Ca, Mg &
M glyphosate Foliar only | Phloem / Xylem EPSPS Non selective Yes ) 4 ( &
bicarbonate) water. Dusty leaves.
Good coverage required. Best under
. . .. Glutamii . warm temperatures and high humidity.
glufosinate Foliar only Limited uramine Non selective Group A 5 g . y
synthetase Poor control of large grasses. Residues
on plastic
Applied to bare soil. Absorbed through
. Pre- L Inhibitor of cell . R
o isoxaben Limited . Selective Yes shoots and roots of germinating
emergent wall production R
broadleaf seedlings
Bleacher - stops Very slow acting compared to
a amitrole Foliar Phloem / Xylem | caretenoid Non selective Yes glyphosate. Mobile in soil but rapidly
synthesis degraded.




Guidelines for selecting Spray Quality When Label Information on

Application is Insufficient.

MEDIUM

Wind speeds
Conditions 4-20 kph
suitable for at 4 kph consistent for at
that spray least 45 min before spraying
quality starts

Delta T value 2-10
Minimum ....but only when targets are
distance to not stressed
sensitive
areas Greater than 1.5 km
All targets

Targets (reduced efficacy may occur

with contact products on fine
targets without increasing
application volume )

suited to this
spray quality

Product
Modes of
Action suited
to this spray
quality

Contacts
Translaminar
Translocated

Systemic

Label Guidelines Will Always Over-ride Any of the Information Provided Above.
Always avoid inversions and thermal activity.
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pplication Volumes

Typical Application
Volume

Medium Spray Quality
(lower drift risk areas)

Coarse Spray
Quality

Extremely Coarse
Spray Quality
(higher drift risk areas)

Lower range

50 -60 L/ha
(Low stubble load)
to
70-80 L/ha

(High stubble load)

*Only where permitted on label:

Fully translocated
herbicides

Small to medium sized
targets.

Fallow Spraying

Fully translocated
herbicides such as
Glyphosate, MCPA.

andatory for 2,4-D,

Fully translocated
herbicides, medium
targets,

Very sensitive areas
or NIGHT SPRAYING

Higher range
70-80 L/ha
(Low stubble load)
to
100 + L/ha

(High stubble load/
dense crop canopy)

*Only where permitted on label:

Contact type products.
Small targets.

In crop spraying.
Penetration and

coverage in large &
broadleaf crops.

Good stubble
penetration.

Pre-emergent’s.
Fully Translocated
herbicides,

Some contact
herbicides at the

higher application
volumes.

|

Pre-emergent’s.

Medium sized targets
with fully translocated
summer fallow
herbicides.

Very sensitive areas
or NIGHT SPRAYING
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placement of
product

site of uptake
translocation from
point of uptake

Translocation of various
herbicides groups?
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Group L

s : L

Ll
nmno

itors of photosynthesis
at photosystem |

Bipyridyls (paraquat, diquat)

* Contact herbicides activated by
sunlight - minimal translocation if
cells destroyed (there is some
translaminar movement at night).

* Destroy cell membranes and disrupt

photosynthesis,

* Thorough coverage required, older
plants with well established roots will
probably recover.

D¢

broadleaves, however penetration is favoured by Coarse ar‘él'.&,
large grasses, cereals and stubble.



Inhibitors of tubulin formatio

Trifluralin, Pendimethalin
(dinitroanalines)

Soil applied- incorporated

Very limited, if any translocation (to
apical meristem)

Shoot elongation and lateral root
formation (cell division) are inhibited

Inhibition of enzymes or uncoupling of
oxidative phosphorylation

Roots appear to be pruned, roots and
coleoptiles may grow thicker

Grass shoots may turn red or purple
(phosphorus deficiency symptoms)

Broadleaves may have swollen and
cracked hypocotyls

application volume is important.

L 5
\

Deposition onto soils and penetration through stu b s fave
droplets, evenness is important with non-mobile and non-vo

Vi

)

avourec

N

N




Group C

Photosynthesis Inhibitors
(inhibit photosystem II)

Benzothidiazoles (basagran) contact only.

Nitriles (bromoxynil), contact, little if any
translocation,

Phenyl-pyrazidines (tough) contact

Triazines (atrazine, simazine, gesagaurd etc),
soil applied, root absorbed, xylem
transported to the leaves.

Triazinones (sencor) soil acting,
NO downward movement, chemical

concentrates in leaves, stems, shoots
Substituted Ureas (diuron) similar to
triazines (xylem only),

Selectivity varies, bromoxynil mostly due to
number of growing points exposed, others
by deactivation of metabolite.

T ;
= ‘l k -

(s

Retention and evenness is favoured by Medium droplets, parti _ "1;,_
broadleaves, penetration is favoured by Coarse droplets, particular v
cereals and stubble.

n large grasses,



Group A
Lipid Inhibitors

(inhibit the enzyme acetyl CoA carboxylase)
‘Fops’ & ‘Dims’

Block the formation of lipids in the
shoot (meristem) and roots of
GRASSES, broadleaves are tolerant to
this group.

Absorbed into foliage & move in the
phloem to areas of new growth

Symptoms slow to develop, first
symptoms may be on growing points,
but can differ widely

Can cause crop injury when used with
oils and adjuvants

Possible antagonism when mixed with
auxin type herbicides (2,4-D, Dicamba, QU SHsaa! AN
less with MCPA) ORI AT
Retention and evenness is favoured by Medium drople\t‘%ﬁ'%i‘ icular
broadleaves, penetration is favoured by Coarse droplets, particul?ﬁ
cereals and stubble.




Group B
ALS Inhibitors

(inhibit the enzyme acetolactate synthase)

Imidazolinones (spinnaker),
Sulfanamides (broadstrike),

Sulfonyl Ureas (Ally, glean, logran)

All can inhibit formation of specific
branched chain amino acids.

Move in the xylem and phloem to areas
of new growth, has root and shoot

uptake. Can be soil or foliage applied.
Kills a wide range of weeds

Selectivity may be lost when crop
stressed

9 \ '. &
3 " ,
) X /. {

: ) /‘v’ g ; A ‘v & o }
A ".“!.‘ 2 "‘ % n,_‘ . )
Retention and evenness is favoured by Medium dropl _.-‘;in.*—,;_,*. y:onlarger

broadleaves, penetration is favoured by Coarse droplets, ﬁat:t'ité arlyiin large grasses,

cereals and stubble.



Group |

disruptors of cell growth

Benzoic acids (dicamba),
Phenoxy acetic acids (2,4-D, MCPA),
Pyridines (starane, tordon)

* Most post emergent, broadleaf control

 Upset hormone balance and cell growth
(multiple sites in plant).

* Move in xylem and phloem to areas of
new growth. Primarily absorbed through
foliage, but roots possible

* Pyridines have greater soil activity, act as
general growth inhibitors, especially to
the roots.

droplets, as the product stays in solutions longer.




Group M

inhibitors of EPSP synthase

Phosphorus Compounds
(Glyphosate)

Glyphosate is an organic acid
formulated as an amine salt

Post emergent, non-selective

Acts on an enzyme pathway to
disrupt the production of 3 essential
amino acids.

Moves freely, mainly in the phloem,
some say xylem as well (some up &
all the way DOWN ), no soil
activity.....probably the most mobile
of all herbicides once in the plant...if
plant not stressed.




What is good coverage ?

...that depends on the mode of action.

Fine,
45L/Ha
88drops/cm
8.5% covered
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Medium,
45L/Ha

32 drops/cm
8.5% covered
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Coarse, 45L/Ha

35drops/cm
9.3% covered
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Double Overlap top of stubble or crop
(narrower spacing = allows reduced boom height)




SUMMER FALLOW SPRAYING

FACT SHEET

NORTHERN, SOUTHERN AND WESTERN REGIONS

IMPLICATIONS FOR NOZZLE SELECTION AND SPRAY
QUALITY FROM RECENT TRIAL RESULTS
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IN-CROP HERBICIDE USE

FACT SHEET

NORTHERN, SOUTHERN AND WESTERN REGIONS

APPLICATION CONSIDERATIONS FOR

IN-CROP HERBICIDE USE
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% Control

Percentage control of barnyard grass (4 tillers-flowering) and
sowthistle (4-8 leaf) using 800mL/ha Roundup CT
in 50L/Ha or 70 L/Ha @ 20 km/h

977983 o953 96 953967 967993 g53 o4

100
90 -
80

91 90

70 -
60 -
50
40 A
30

O B.Y.Grass

B Sow Thistle

20
101 0o o

Untreated TT 11002 Minidrift ~ TTI02 @4 TT 110025  Minidrift  TTI025 @
Control @ 4 barM (IDK) 02 @ bar XC @ 4.5 bar (IDK)025 @ 4.5 Bar XC
(50L/Ha) 4 Bar C (50L/Ha) M (70L/Ha) 4.5BarC (70L/Ha)
(50L/Ha) (70L/Ha)

Nozzle type, Pressure & Spray Quality & Application Volume




% Control

Percentage control of barnyard grass (4-6 leaf) and sowthistle (2-4leaf) using
800mL/ha Roundup CT in 50L/Ha or 800mL/ha Sprayseed 70 L/Ha @ 16-18 km/h

100 -
90
80

97,0 983 977 1000975 1000983 979 100.0 993 100.0 g57 -

70

60
50
40

30
20

10 -

0.0 0.0

Untreated
Control

ROUNDUP ROUNDUP ROUNDUP  SPRAYSEED SPRAYSEED SPRAYSEED

50L/ha TT02 50L/ha 50L/ha TTI02 70L/Ha TT025 70L/Ha Airmix

@4barM  Mnidrfit (DK) @4 bar XC @ 4.5Bar M 025 @ 4.5 Bar TTJ025 @ 4.5

TT02 @ 4 bar C
C

Nozzle type, Pressure & Spray Quality & Application Volume

70L/Ha

Bar C

O Barnyard Grass
B Sow thistle
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SUMMER FALLOW SPRAYING

S Glunhocate/Phonovv Miyv ve Snrovceod®
Ul,r’llv-’“bl—l 1 ] 'll—llvl\’ FTVIIIN VI Jrll M,J\-\-M V4
60 L/ha vs. 90 L/ha using a range of nozzle types.
Mintaro, S.A. Feb,2012 Mid-Afternoon

(Delta T = 14.5-15.5)

SpraySeed Glyphosate
Water Rate Nozzle Type and Size Spray 7o dessioation Sﬂﬁt?ﬁg

(L/ha) Quality 16 24 16 24

DAT DAT DAT DAT

Untreated Control 0.0 0.0 0.0 0.0
TurboTeejet TT11002-VP (forward) M 87.5 92.5a 27.5 | 72.5ab
Teedet AIXR11002VP C 88.8 98.0a 30.0 78.8a
60 L/ha TurboTwinJet TTJ60-11002VP C 88.8 94.0a 30.0 | 68.8ab
Teedet AITTJ60-11002VP C 92.5 93.8a 27.5 | 70.0ab

TurboTeejet Induction TT111002-VP XC

(alternating forward and backward) 72.5

Untreated Control 0.0 0.0 0.0 0.0

TurboTeejet TT110-025-VP (forward) 92.0 94.5a | 23.8 [esibN

TeeJet AIXR110025-VP 89.5 95.5a 25.0 | 68.8ab

90 L/ha TurboTwinJet TTJ60-110025VP 85.0 95.5a 38.8 | 72.5ab

Teejet AITTJ60-11002VP 94.8 96.8a 18.8
TurboTeejet Induction TTI1102-VP

(alternatig\g forward and backward) XC 86.0 . 21.2
LSD (0.05) 8.6 5.9 8.3 11.5

O|I0|0|IZ




[ ] [ ] [ ]
Morning vs Late afternoon Application
Muntadgin, W.A. Mid Morning Application Muntadgin, W.A. Late Afternoon Application
5th February 2013, 5th February 2013,
14 DAT, for three weed species, 14 DAT, for three weed species,
40 L/ha vs 60 L/ha for various Spray Qualities & Nozzle Types. 40 L/ha vs 60 L/ha for various Spray Qualities & Nozzle Types.
Roundup (700 ml) + Garlon 600 (70 ml) + Ken-ester LV 680 (480 ml) Roundup (700 ml) + Garlon 600 (70 ml) + Ken-ester LV 680 (480 ml)
100 1 . 100 -
00 | BMint Weed 90 - EMint Weed
80 @Melon 80 - = @Melon
70 A DOKerosene 70 - =
Grass OKerosene Grass
o 60 60 |
0
50 | %50 -
40 40 -
30 A 30
20 20
10 10 A
0 - 0 -
TT 110-| AIXR |TTI110-| TT 110-| AIXR |TTI 110- TT 110-| AIXR |TTI110-| TT 110-| AIXR |TTI 110-
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York, W.A. Night & Day Time Applications 8th March 2013,
Paddy Melon Efficacy @ 26 DAT for various Spray Qualities, & Nozzle Types

40 L/ha vs 60 L/ha: Roundup (400 ml) + Garlon 600 (50 ml) + Ken-ester LV 680 (300 ml),

B Night
Time
Spraying

ODay Time
Spraying

TT 110-025
@ 200 kPa (C)

40 L/ha

AIXR 110-02
@ 400 kPa (C)

40 L/ha

TTI110-015 TT 110-03 AIXR 110-025 TTI110-02
@ 700 kPa (XC) @ 300 kPa (C) @ 500 kPa (C) @ 700 kPa (XC)

40 Liha 60 L/ha 60 L/ha 60 L/ha
Night vs Day
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Kellerberrin, W.A. Day Time Application 3rd March 2013,
on Paddy Melon & Toad Rush, 30 DAT,
40 L/ha vs 60 L/ha for various Spray Qualities & Nozzle Types
Roundup (400 ml) + Garlon 600 (50 ml) + Ken-ester LV 680 (300 ml) .
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BToad
Rush
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@ 200 kPa 02 @ 400 |015 @ 700|@ 300 kPa 025 @ 500|@ 700 kPa
kPa (XC) | (C) kPa(C) | (XC)

Kellerberrin, W.A. Night Time Application 17th March 2013,
on Paddy Melon & Toad Rush, 20 DAT,
40 L/ha vs 60 L/ha for various Spray Qualities & Nozzle Types
Roundup (400 ml) + Garlon 600 (50 ml) + Ken-ester LV 680 (300 ml).
100
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kPa (C) | kPa(C) | kPa (XC) (©) kPa (C) (XC)
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Kellerberrin, W.A. Day Time Application 3rd March 2013,
on Paddy Melon & Toad Rush, 30 DAT,
40 L/ha vs 60 L/ha for various Spray Qualities & Nozzle Types
Roundup (400 ml) + Garlon 600 (50 ml) + Ken-ester LV 680 (300 ml) .
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Kellerberrin, W.A. Night Time Application 17th March 2013,
on Paddy Melon & Toad Rush, 20 DAT,
40 L/ha vs 60 L/ha for various Spray Qualities & Nozzle Types
Roundup (400 ml) + Garlon 600 (50 ml) + Ken-ester LV 680 (300 ml).
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Kellerberrin, W.A. Day Time Application 3rd March 2013,
on Paddy Melon & Toad Rush, 30 DAT,
40 L/ha vs 60 L/ha for various Spray Qualities & Nozzle Types
Roundup (400 ml) + Garlon 600 (50 ml) + Ken-ester LV 680 (300 ml) .
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Kellerberrin, W.A. Night Time Application 17th March 2013,
on Paddy Melon & Toad Rush, 20 DAT,
40 L/ha vs 60 L/ha for various Spray Qualities & Nozzle Types
Roundup (400 ml) + Garlon 600 (50 ml) + Ken-ester LV 680 (300 ml).
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025 @ 200| 02 @ 400 015 @ 700/@ 300 kPa025 @ 500/@ 700 kPa
kPa(C) | kPa(C) | kPa(XC)| (C) kPa(C) | (XC)




Comments about angled nozzles and travel speed by
Professor Paul Miller NIAB-TAG (UK):

Angled Nozzles?

Angling nozzles will also generate horizontal spray
movement but again care is needed to control the
risk of drift by keeping the boom as low as
possible. The minimum boom height will be lower
when nozzles are angled than when they are
directed straight down. Alternating angled nozzles
also reduces drift when compared with those all
angled forwards or backwards.




Level of Control Accross the whole plot of Canaray Seed (4-6 Tillers) from 2 trials:
Trial 1 Using Sprayseed @ 0.8 L/ha (14 DAT) LsD 5% 1.8. Trial 2 Roundup Dual Salt @ 1L/ha (15 DAT) LSD 5% 6.4

April 2011, Kalkee, Victoria.
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Effect of 2 adjuvants types on weed control using a sublethal rate of Roundup CT @
500mL/Ha with C @ 50L/Ha and XC @ 70 L/Ha
Wee Waa December 2007

90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0 -

0.0

75.0 76.3 73.8 76.3
65.0

% control

Untreated Control  @50L/Ha,Hardi C@50L/Ha,Hardi C@50L/Ha,Hardi X@ X@ X
(unsprayed) Minidrift 02(IDK) Minidrift 02 (IDK) Minidrift 02 (IDK) 70L/Ha,Teejet TTI 70L/Ha,Teejet TTI 70L/Ha,Teejet TTI
@3.5bar+no  @3.5bar+hasten @3.5bar+bs1000 025@4bar+no 025@4 bar + 025 @4 bar +
wetter added (500mL/100L) (100mL/100L) wetter hasten bs1000
(500mL/100L) (100mL/100L)

Nozzle, Spray quality, Application volume & Adjuvant




% Control

Percentage control of barnyard grass (4 tillers - flowering) and
sowthistle (4-8 leaf) using 500mL/ha Roundup CT
in 50L/Ha +/- adjuvants @ 20 km/h

100 - 917
883 900 883 883
90 - 817 833 867 g1y 833 850 850
80 @ BYG
70
60 - m Sow thistle
50
40
30 -
20
10 60 o0
0
untreated M inidrift M inidrift M inidrift TTI2@4 TTI2@ 4 TTIO2@ 4
control (IDK)1002 @ (IDK)1002 @ (IDK)11002@  bar XC 50 bar XC 50 bar XC 50
4 barC 4 barC 4 barC L/ha no wetter L/ha0.5%v/v L/ha0.%v/v
50L/hano  50L/ha05%  50L/ha 0.1% hasten BS 1000

wetter V/V Hasten V/V BS 1000
Nozzle type, Pressure & Spray Quality & Aduvants added




Trial Results presented by Jason Sabeeney of Syngenta at the 2008
GRDC Northern Region Updates (Spray Seed and Axial)

Figure 3: % Annual Ryegrass Control with Spray Seed, 1.2L/ha, 22 DAA, Paskeville, SA, 2007
Spray Quality: Fine (F), Medium (M), Coarse (C), Very Coarse (VC), Extremely Coarse (XC). Nozzle Type: Teelet XR
(XR), Teelet Drift Guard (DG), Turbo Teelet (TT), Turbo Twinjet (TTJ), Hardi MiniDrift (MD), Hardi INJET (INJ), Teelet Al
(Al), Turbo Teelet Induction (TTI), Teelet (AIXR). Nozzle Size: 01, 015, 02, 025, 03. Spray Volume: 40L/ha (40L), 80L/ha
(80L).
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Trial Results presented by Jason Sabeeney of Syngenta at the 2008
GRDC Northern Region Updates (Spray Seed and Axial)

Figure 4: % Annual Ryegrass Control with Spray Seed, 1.2L/ha, 22 DAA, Harcourt, Vic, 2007
Spray Quality: Fine (F), Medium (M), Coarse (C), Very Coarse (VC), Extremely Coarse (XC).
Nozzle Type: Teedet XR (XR), Teedet Drift Guard (DG), Turbo Teedet (TT), Turbo Twinjet (TTJ),
Hardi MiniDrift (MD), Hardi INJET (INJ), Teedet Al (Al), Turbo Teedet Induction (TTIl), TeeJet
(AIXR). Nozzle Size: 01, 015, 02, 025, 03. Spray Volume: 40L/ha (40L), 80L/ha (80L).
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Trial Results presented by Jason Sabeeney of Syngenta at the 2008
GRDC Northern Region Updates (Spray Seed and Axial)

Figure 5: % Annual Ryegrass Control with Axial, 250mL/ha, 70 DAA Paskeville, SA, 2007
Spray Quality: Fine (F), Medium (M), Coarse (C), Very Coarse (VC), Extremely Coarse (XC).
Nozzle Type: Teedet XR (XR), Teedet Drift Guard (DG), Turbo Teedet (TT), Turbo Twinjet (TTJ),
Hardi MiniDrift (MD), Hardi INJET (INJ), Teedet Al (Al), Turbo Teedet Induction (TTIl), TeeJet
(AIXR). Nozzle Size: 01, 015, 02, 025, 03. Spray Volume: 40L/ha (40L), 80L/ha (80L).
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Trial Results presented by Jason Sabeeney of Syngenta at the 2008
GRDC Northern Region Updates (Spray Seed and Axial)

Figure 6: % Annual Ryegrass Control with Axial, 250mL/ha, 56 DAA Harcourt, Vic, 2007
Spray Quality: Fine (F), Medium (M), Coarse (C), Very Coarse (VC), Extremely Coarse (XC).
Nozzle Type: Teedet XR (XR), Teedet Drift Guard (DG), Turbo Teedet (TT), Turbo Twinjet (TTJ),
Hardi MiniDrift (MD), Hardi INJET (INJ), Teedet Al (Al), Turbo Teedet Induction (TTIl), TeeJet
(AIXR). Nozzle Size: 01, 015, 02, 025, 03. Spray Volume: 40L/ha (40L), 80L/ha (80L).
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| Spray

V & ¥

Quality a

n

pplication Volumes

Typical Application
Volume

Medium Spray Quality
(lower drift risk areas)

Coarse Spray
Quality

Extremely Coarse
Spray Quality
(higher drift risk areas)

Lower range

50 -60 L/ha
(Low stubble load)
to
70-80 L/ha

(High stubble load)

*Only where permitted on label:

Fully translocated
herbicides

Small to medium sized
targets.

Fallow Spraying

Fully translocated
herbicides such as
Glyphosate, MCPA.

andatory for 2,4-D,

Fully translocated
herbicides, medium
targets,

Very sensitive areas
or NIGHT SPRAYING

Higher range
70-80 L/ha
(Low stubble load)
to
100 + L/ha

(High stubble load/
dense crop canopy)

*Only where permitted on label:

Contact type products.
Small targets.

In crop spraying.
Penetration and

coverage in large &
broadleaf crops.

Good stubble
penetration.

Pre-emergent’s.
Fully Translocated
herbicides,

Some contact
herbicides at the

higher application
volumes.

|

Pre-emergent’s.

Medium sized targets
with fully translocated
summer fallow
herbicides.

Very sensitive areas
or NIGHT SPRAYING




Where do the droplets need to land?

At Time of Spraying

TO LAND
DROPLETS
HERE

F :
EASY TO LAND
DROPLETS
HERE

Photo: W Campbell, 2012



Effect on coverage from stubble- 75 liters Medium-
Daiwallinu May 2012- Knockdown investigation on Ryegrass- Bill Campbell, Nufarm, WA

ﬁ_

Agrotop AM 110-01 at 2.2 bar with handboom

No stubble Plus stubble



Combined date- with and without stubble effect

May 2012- Knockdown investigation on Ryegrass

Nufarm

—

Controlling of smallrye grass with Group M and L chemistry - % Control 31 DAT
East Dalwallinu, Bill Campbell- Mufarm, David Scholz, Elders, May 2012
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increased interception
by one side of the

Droplet - plants.
TOP I N : :
Velocity | “ydroplet * increased shadowing
\ traject . .
VW | |draectory behind standing stubble

 increased dust

* increased displacement
of droplets by the tyres

Photo by Simon Rogers (éprayed @ 33 km/h C/VC)
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Area fraction on Water Sensitive Paper
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18 km/h, 60 L/ha, 50cm spacing
AIXR 02 @ 4 bar (small end of Coarse)
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Area fraction on Water Sensitive Paper

26 km/h, 60 L/ha, 25cm spacing
AIXR 015 and 02 @ 2.5bar (very coarse)
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31 km/h, 60 L/ha, 25cm spacing

AIXR 015 and 02 @ 4 bar (small end of coarse)

Area fraction on Water Sensitive Paper
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Results from a single trial

evaluating efficacy in standing stubble
(Awnless Barnyard Grass & other weeds) Narrabri - 2014

North 1 wind direction at application |
Direction of sprayer travel <

Strip length 166m x 12m Subsamples 4 m x 25 cm, row spacing 33 cm
Strip 7 UTC
Strip 6 6 5 TTJ60 025 27 kph 4 3 2 1
Strip 5
Strip 4 6 5 TTI1025 27 kph 4 3 2 1
Strip 3 6 5 TTJ60 20 kph 4 3 2 1
Strip 2

strip 1




Application

Trt Rate Nozzle speed Volume

No. Type and size
1 Weedmaster DST 1L/ha AIXR02 20 kph 50 L/ha
2 Weedmaster DST 1L/ha TTI102 20 kph 50 L/ha
2 Weedmaster DST 1L/ha TTJ602 20 kph 50 L/ha
4 Weedmaster DST 1L/ha TT1025 27 kph 50 L/ha
5  Weedmaster DST 1L/ha AIXR025 27 kph 50 L/ha
6 Weedmaster DST 1L/ha TTJ6025 27 kph 50 L/ha
-

Untreated Control
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Table 1 Barnyard grass - Counts per m2 27 DAT - Distance Downwind from Wheel Track
Sampling Zone % Reduction*
3 m from wheel track 39 b 16.5%
50 cm from wheel track 2.4 a i
Centre boom 2.8 a
Fprob - cov <.001
F Prob - Tment <.001
LSD 0.755

* Untreated control omitted from analysis, Percent reduction in efficacy calculated on weed numbers

Table 2 Barnyard grass - Counts per m? 27 DAT - Nozzle Effect

Nozzles Nozzles - No UTC % Reduction
AIXR 26 a |AIXR 28 a
TTI 37b |TTI 1 3.7 b 12.0%
TTJ60 24 a | TTJ60 25 a
UTC 3.2a *
Fprob - cov <.001
F Prob - Tment 0.019 F Prob - Tment 0.008
LSD 1.013 LSD 0.775

Percent reduction in efficacy calculated on weed numbers



Table 3 Barnyard grass - Counts per m? 27 DAT - Distance from wheel track x Application Speed

Interaction

Sampling Zone 20 kph % Reduction* 20 kph 27 kph

3 m from wheel track 42 Db 26% Centre boom 35a

50 cm from wheel track 21a $ 50 cm from tyre 2.7 a i
Centre boom 2.1a 3 m from tyre 35a
Fprob - cov <.001

F Prob - Tment 0.02

LSD 1.071

* Untreated control omitted from analysis, Percent reduction in efficacy calculated on weed numbers
Table4  Wireweed - Counts per m? 27 DAT - Nozzle Effect

Nozzles % Reduction*
AIXR 0.48 a

TTI 0.96 b i 33%
TTJ60 0.37 a

Fprob - cov <.001

F Prob - Tment 0.012

LSD 0.41

* Untreated control omitted from analysis, Percent reduction in efficacy calculated on weed numbers
Table 5 Yellowvine - Counts per m? 27 DAT - Distance Downwind from Wheel Track

Sampling Zone % Reduction*
3 m from wheel track 0.426 b 42%

50 cm from wheel track 0.181 ab $ 29%
Centre boom 0.004 a

Fprob - cov <.001

F Prob - Tment 0.037

LSD 0.323

* Untreated control omitted from analysis, Percent reduction in efficacy calculated on weed numbers
Table 6  Total Weeds - Counts per m? 27 DAT - Nozzle Effect

Nozzles % Reduction*
AIXR 33a

TTI 48 b $ 13%
TTJ60 3.8 a

Fprob - cov <.001

F Prob - Tment <.001

LSD 0.718

* Untreated control omitted from analysis, Percent reduction in efficacy calculated on weed numbers



Table 7 Total Weed Population - Counts per m? 27 DAT - Distance from wheel track x Application
Speed Interaction
sampling zone.speed 20 kph % Reduction* 27 kph |% Reduction
3 m from tyre 47 b 10% 32a
50 cm from tyre 41a <€ > 41a
Centre boom 35a € > 43Db 9.4%
Fprob - cov <.001
F Prob - Tment 0.007
LSD 1.005

* Untreated control omitted from analysis, Percent reduction in efficacy calculated on weed numbers

N

tera

ct

on

S.

Table 8 Total Weed Population - Counts per m* 27 DAT - Speed x Nozzle Interaction
speed.nozzle AIXR TTI TTJ60 % Reduction
20 kph 3.0 a 49 a 44 b 16%
27 kph 1 3.6 a 1 4.8 a i 3.2a
Fprob - cov <.001
F Prob - Tment 0.047
LSD 1.014

Notes: Means followed by the same letter do not significantly differ (P > 0.05). Only significant results are
presented. Percent reduction in control is relative to the best result and is calculated using the difference between the

best and worst value divided by the total.
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What can improve deposition
around the wheels?

Higher clearance sprayers
Front mounted booms (up to 22 km/h)
Wheel track Nozzles (for knockdowns)

Narrower nozzle spacing (25cm vs 50cm), at least
adjacent to the wheels

Higher Application Volumes
Slower travel speeds
Mud guards & tread patterns?



into standing stubble ?

A cross wind (wind direction is a big factor)

Nozzles at the smaller end of the Coarse spectrum
Narrower nozzle spacing (25cm vs 50cm)

Higher water rates (>60L/ha, 80L/ha better!)
Minimising boom height (but must be at least double overlap)
Slower travel speeds



Other things

When selecting your
nozzles and products,

iAdjuvants

] . Q ) Oils, surfactants and
especially adjuvants athor SIRDYGs ARENOcais
- X : Revised 2012 edition
‘i f‘.';"'\
: N
...think about the ey
impact that may have 2N

on the droplet size and
drift potential?
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Adjuvants / Formulation affect Spray Uniformity

& droplet size by changing the sheet

Glyphosate

Source : FRI, New Zealand



Adjuvants - effect on spray quality

What is the key message on this graph ?

Ground application — 20 km/h, 200 kPa Water + adjuvants

45
40
35
30 -

B Water
B Chemwet (0.25%)

S \vr&a

mLi700 (0.25%)

25 -
20 -

15 -
10 -
5,
0,

%vVvol.<141 microns

XR11002 TT11002 AM11002

Source : Droplet Spectrum Analysis conducted for Nufarm by CPAS, 2003



Tank mix - 0.5% 2,4 D — 9 kph wind speed

Dv0.5
% <150 um
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Source : C-PAS GRDC Project UQ 00032

2.75 bar pressure



VMD (um)

5.0 bar pressure

Nn77la calartinn with 2 4 D — hich nrocciirn
UZZIC STCICCLLiUN Willl £,57 v gl Preosurc
Tank mix - 0.5% 2,4 D — 9 kph wind speed
800 60
700 - 1 50
600 - 40
500 - | £
> |1 Dv0.5

400 - . + 30 § o
300 - XC 1 20 Y [ %o < 150 um
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100 -+ T 10
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Source : C-PAS GRDC Project UQ 00032
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pH (solubility, alkaline hydrolysis, stability)

SPRAY WATER QUALITY
FACT SHEET

H a rd n e S S NORTHERM, S0UTHERN AND WESTERN REGIONS

WATER QUALITY FOR SPRAYING OPERATIONS
(Calcium, Magnesium, Bicarbonates)
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~ L
MIl
 pHis a Logarithmic scale (10 x between units)

Acid 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Alkaline

T

Unstable Alkaline Hydrolysis
Tank Mixes changes solubility
Poor droplet contact angle

 High pH’s, due to the increased solubility of some salts tends to make
problems with hardness even worse.
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Mainly due to the presence of Calcium

and Magnesium in the water, these are
positively charged ions (cations)

+ + @ +
many products, like glyphosate are

negatively charged and will bind with the
cations.

MARCH MY

SPRAY WATER QUALITY
FACT SHEET

HORTHERM, SOUTHERN AND WESTERN REGIONS
WATER QUALITY FOR SPRAYING OPERATIONS
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GLYPHOSATE RESPONSE TO DECREASING THE pH OF THE SPRAY
SOLUTION

Disassociation States

At pH 8 - 12, net charge: -3
O O
|l ||

‘0-C-CH,-N-CH,-P-0O

H O
At pH 4 - 8, net charge: -2
O O
|l ||

‘0-C-CH,-N-CH,-P-0O . R

H OH




GLYPHOSATE RESPONSE TO DECREASING THE pH OF THE SPRAY
SOLUTION

Dissociation State, continued
At pH 2.3 - 4, net charge: -1
7 n
‘O-C-CH,-N-CH,-P-0OH

H OH

Extremely low pH (<2), net charge: O
i i
HO-C-CH,-N-CH,-P-OH

H OH > RO
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Nozzle

Examples & Pressure

Types Images Main Uses Ranges Drift Control:
oz, Mostly used for in-crop spraying
. — or for products requiring a medium spray Teedet® DG 2 - 4 bar, Poor
Pre-orifice quality. Larger orifices may produce HARDI ISO LD 1.5 - 5 bar Mod t
coarse spray qualities at lower pressures Teedet® TT 1 - 6 bar to Moderate.
(for sprayers with limited pressure best above 2 bar
e.g. < 3 bar maximum)
Low | Mostly used fqr fallow spraying and some HAzg:c:tSog m:wﬂlil)?@RlFT
Pressure in-crop spraying. Most produce a coarse TeoJot® AIXR Moderate
Air | spray qqallty, but some can produce a Lechler IDK to
Induction g medium spray quality at higher 2-5o0r6 bar, Good
pressures. best above 3 bar
High Good for fallow spraying with fully H;(;eéﬁﬁ JAI\ElT
Pressure translocated products and for Lechler ID. . Good
Air pre-emergent applications. >_8bar ’ to
Induction Good drift control, mostly coarse tovery |t 41,5ve 5 bar, never Very Good
coarse spray qualities. below 3 ba,r
Extended Not legal for many herbicide applications. Hardi F,
Range Lqrger orlflce_s may be swtable_for some Teedet® XR VERY POOR
Flat Fans foliar qpp!lcatlon_s where.a medium spray 1-1.5barto
quality is required at higher volumes. 4 or 5 bar




How many sets of nozzles do you need?
(Broad-acre example).

Typical Application
Volume

Medium Spray Quality
(lower drift risk areas)

Coarse Spray
Quality

Extremely Coarse
Spray Quality
(higher drift risk areas)

Lower range

50 -60 L/ha
(Low stubble load)
to
70-80 L/ha

(High stubble load)

*Only where permitted on label:

Fully translocated
herbicides

Small to medium sized
targets.

Fallow Spraying

Fully translocated
herbicides such as
Glyphosate, MCPA.

andatory for 2,4-D,

Fully translocated
herbicides, medium
targets,

Very sensitive areas
or NIGHT SPRAYING

Higher range
70-80 L/ha
(Low stubble load)
to
100 + L/ha

(High stubble load/
dense crop canopy)

*Only where permitted on label:

Contact type products.
Small targets.

In crop spraying.
Penetration and

coverage in large &
broadleaf crops.

Good stubble
penetration.

Pre-emergent’s.
Fully Translocated
herbicides,

Some contact
herbicides at the
higher application
volumes.

|

Pre-emergent’s.

Medium sized targets
with fully translocated
summer fallow
herbicides.

Very sensitive areas
or NIGHT SPRAYING




An example of trying to find a suitable nozzle with a 36m

@ 50cm nozzle spacing & automatic rate controller
( USING A STANDARD NOZZLE CHART FOR 50CM NOZZLE SPACING)

e Suppose | wanted to do a summer fallow spray for
broadleaves & grasses with Roundup Attack and
Amicide Advance 700 at a total volume of 75L/Ha with
an average speed of 18 km/h.

* | have a few heavy patches and a couple of trees in
the paddock, so | expect my speed might drop down
several km/h.

What nozzle/s could | use ?



speed (km/h)

nozzle size

o1

015

02

025

pressure

flowrate

8 10 12 14 16 18 20 22 24 | 26 28 30
(bar) | (Wmin/nozze)

2 0.32 48 38 32 27 24 21 19 17 16 15 14 13
3 0.39 59 | 47 39 33 29 26 23 21 20 18 17 16
4 0.45 68 54 | 45 39 34 30 27 25 23 21 19 18
5 0.5 75 60 50 43 38 33 30 27 25 23 21 20
6 0.55 83 66 55 | 47 41 37 33 30 28 25 24 22
7 0.59 89 71 59 51 44 39 35 32 30 27 25 24
2 0.48 72 58 | 48 | 41 36 32 29 26 24 22 21 19
3 0.59 88 70 59 50 44 39 35 32 29 27 25 23
4 0.68 101 | 81 68 58 51 45 41 37 34 31 29 27
5 0.75 113 | 90 75 64 56 50 45 41 38 35 32 30
6 0.83 124 | 99 83 71 62 55 50 45 | 41 38 35 33
7 0.89 133 | 106 | 89 76 66 59 53 48 | 44 | 41 38 35
2 0.64 96 77 64 55 | 48 43 38 35 32 30 27 26
3 0.78 117 | 94 78 67 59 52 47 43 39 36 33 31
4 0.90 135 | 108 | 90 77 68 60 54 49 | 45 | 42 39 36
5 1.00 150 | 120 | 100 | 86 75 67 60 55 50 | 46 43 40
6 1.10 165 | 132 { 110 | 94 83 73 66 60 55 51 47 | 44
7 1.18 177 | 142 | 118 | 101 | 89 79 71 64 59 54 51 47
2 0.80 120 | 96 80 69 60 53 48 44 | 40 37 34 32
3 0.98 146 | 117 | 98 84 73 65 59 53 | 49 | 45 | 42 39
4 1.13 169 | 135 | 113 | 96 84 75 68 61 56 52 48 45
5 1.25 188 | 150 | 125 | 107 | 94 83 75 68 63 58 54 50
6 1.38 206 | 165 | 138 | 118 | 103 [ 92 83 75 69 63 59 55
7 1.48 221 | 177 | 148 | 126 | 111 | 98 89 80 74 68 63 59
2 0.96 144 | 115 | 96 82 72 64 58 52 48 | 44 41 38
3 1.17 176 | 140 | 117 | 100 | 88 78 70 64 59 54 50 47
4 1.35 203 | 162 [ 135 | 116 | 101 | 90 81 74 68 62 58 54
5 1.50 225|180 | 150 | 129 | 113 | 100 | 90 82 75 69 64 60
6 1.65 248 | 198 | 165 | 141 | 124 | 110 | 99 90 83 76 71 66
7 1.77 266 | 212 | 177 | 152 | 133 | 118 | 106 | 97 89 82 76 71
2 1.28 192 | 154 | 128 | 110 | 96 85 77 70 64 59 55 51
3 1.56 234 | 187 | 156 | 134 | 117 | 104 | 94 85 78 72 67 62
4 1.80 270 | 216 | 180 | 154 | 135 | 120 | 108 | 98 90 83 77 72
5 2.00 300 | 240 | 200 | 171 | 150 [ 133 | 120 [ 109 | 100 [ 92 86 80
6 2.20 330 | 264 | 220 | 189 | 165 | 147 | 132 | 120 | 110 | 102 | 94 88
7 2.36 354 | 283 | 236 | 202 | 177 | 157 | 142 [ 129 | 118 [ 109 | 101 | 94




Spray Quality Information for Selected Nozzles

Teejet Al Bar Hardi ISO Injet Bar
20]25[30[35] 40 [45[50]55[6.0[7.0]8.0 3.0 | 40 | 50 | 6.0 | 7.0 | 8.0
01 Not available in this size 01
015 XC | XC | XC | XC 015
02 XC | XC | XC | XC 02
XC | XC | XC | XC 025
XC | XC | XC | XC
TurboTeejt Bar Hardi ISO Bar
Induction (TTI) Minidrift
20125]130[35/40[45[50[55]|60]65]7.0
015 XC | XC | XC | XC | XC | XC | XC 015
02 XC | XC | XC | XC | XC 02
025 XC | XC | XC | XC | XC 025
XC | XC | XC | XC | XC
XC | XC | XC | XC | XC
AIXR Teedet Bar Hardi ISO LD Bar
20[125[30[35]|40]|45]|50]|55|6.0 1.5 [ 20 | 25 | 3.0 | 40 | 5.0
015 M| M[M| M 015 M M M M M M
02 M | M 02 M M M M M M
025 XC | XC 025 M M M M
XC | XC M M
XC | XC | XC M
TurboTeejet Bar Hardi ISO F-110 Bar
1.0[15](20[25[30|35|40]|45|50]|55]6.0 1.5 [ 20 | 25 | 3.0 | 40 | 5.0
015 M| M[M[M|M F F F F 015 M F F F F F
02 M M| M| M| M| M| M F 02 M M F F F F
025 MMM M| M| M| M| M 025 M M M M F F
M MM | M| M|[M M M M M M M
XC M| M|[M M M M M M M




A W08 e o el o e

Worar QRO workieg W voR

Development Corporation

Girains Research &

GRDC

NOZZLE SELECTION GUIDE

Girains Research &

WSRO working &0 you

RD

. i
3| B o= e
g | E & SHEEES
n Eles o
3 m L
w_ M. mml _.._En_:.....- ERww
m - P [ (e
5 [ EEEEEEEEEEEEERE
m E = EERE EERER
FlE 0 _._“
4 mT gl=
g &I
jL &1l
I ..m.vl_ M
m § [Estiom :
HHES |
L F _j .WH
W mt = m
Bi B2 (R | efes m
% mmr ummm ﬁmmm M
HIEEEEREEEEEEERERE :
Bl Eoal| e i 2
m
MR,
m m .” '.III.I IR R 1L | | | | | e Mm
HCE i | "
| U2 @ | eles | BRp !
IHSIE i | W.
2y a L
FlaEjo | efts || H i I
._ .M. Mi!lll _HHI... =| =|=|= .mmmm === = =|=| =|= mm.
_. M m ’Illll e e e e sl 2 B8 B = | | e e === == =|=| =| == W.M
_ w. m '...._..._.. e ke | e ke T 2 | e e e El O S =|=| = == == .._mm”
HIEREEEEEEEEEEREEEEEEEEEEE m
B [ @ | i




Nozzle Spacing on the Boom: Average App“cation Spray Quality
Number of Nozzles Speed Volume Required
on the Boom: (km/h) (L/ha)

Speed & Spray Quality: Compare up to Three Nozzle Size and Pressure Choices for the selected L/ha

Give an Example of a HIGH PRESSURE AIR INDUCTION nozzle

Pressure 2 3 4 5 6 7

Speed

Orifice Size Pressure (BAR) Name of the Nozzle Chosen

Spray
Quality

Give an Example of a LOW PRESSURE AIR INDUCTION nozzle

Pressure 2 3 4 5 6

Speed

Orifice Size Pressure (BAR)

Name of the Nozzle Chosen

Spray
Quality

Give an Example of a PRE-ORIFICE or XR FAN nozzle

Pressure 1 5 5 2 3 4 5

Speed

Orifice Size Pressure (BAR)

Name of the Nozzle Chosen

Spray

Quality

Select ONE of these nozzles and determine what the minimum speed and controller settings should be for this nozzle

Suaaested Minimum . . Calculate the Total Flowrate (L/min) through the boom
Name of Nozzle Chosen = p Determine M’Tmun; S’; eed (km/h) at the minimum pressure
t rt
ressure from the nozzle cha = (L/min/nozzle @ min. pressure X the no. of nozzles on the boom)




speed (km/h)

nozzle size

o1

015

02

025

pressure| flowrate | g | 44 | 45 | 14 | 16 {(18 20 | 22 | 24 | 26 | 28 | 30
(bar) (L/min/nozzle) N/

2 0.32 48 | 38 | 32 | 27 | 24 | 21 | 19 | 177 | 6 | 15 | 14 | 13

3 0.39 50 | 47 | 39 | 33 | 29 |26 | 23 | 21 | 20 | 18 | 17 | 16

7 0.45 68 | 54 | 45 | 39 | 34 ||30 | 27 | 256 | 23 | 21 | 19 | 18

5 05 75 | 60 | 50 | 43 | 38 (|33 | 30 | 27 | 25 | 23 | 21 | 20

6 0.55 83 | 66 | 55 | 47 | 41 [137 | 33 | 30 | 28 | 25 | 24 | 22

7 0.59 80 | 71 | 59 | 51 | 44 [139 | 35 | 32 | 30 | 27 | 25 | 24

2 0.48 72 | 58 | 48 | 41 | 36 ||32 | 29 | 26 | 24 | 22 | 21 | 19

3 0.59 88 | 70 | 59 | 50 | 44 [139 | 35 | 32 | 29 | 27 | 25 | 23

4 068 | 101 | 81 | 68 | 58 | 51 ||45 | 41 | 37 | 34 | 31 | 29 | 27

5 075 | 113| 90 | 75 | 64 | 56 ||50 | 45 | 41 | 38 | 35 | 32 | 30

6 083 | 124 | 99 | 83 | 71 | 62 ||55 | 50 | 45 | 41 | 38 | 35 | 33

7 089 | 133 | 106| 89 | 76 | 66 ||59 | 53 | 48 | 44 | 41 | 38 | 35

2 0.64 96 | 77 | 64 | 55 | 48 [|43 | 38 | 35 | 32 | 30 | 27 | 26

3 078 | 117 | 94 | 78 | 67 | 59 I,#32 47 | 43 | 39 | 36 | 33 | 31

7 090 | 135|108 | 90 | 77 | 68 |¥60 | 54 | 49 | 45 | 42 | 39 | 36

5 700 | 150 | 120 | 100 | 86 | 75 60 | 55 | 50 | 46 | 43 | 40

/6N 110 |165| 132|110 94 | 83 ] 73 )\ 66 | 60 | 55 | 51 | 47 | 44

7 J[ 118 el e{—oed 79 U71 | 64 | 59 | 54 | 51 | 47

2 080 | 120] 96 | 80 | 69 | 60 48 | 44 | 40 | 37 | 34 | 32

098 | 146 | 117 | 98 | 84 | 73 59 | 53 | 49 | 45 | 42 | 39

( 2 )| 113 lessolas6- 43106 75 ) 68 | 61 | 56 | 52 | 48 | 45

=" 125 | 188 150 | 125 | 107 | 94 75 | 68 | 63 | 58 | 54 | 50

6 138 | 206 | 165 | 138 | 118 | 103 | 92 | 83 | 75 | 69 | 63 | 59 | 55

148 | 221 | 177 | 148 | 126 | 111 80 | 80 | 74 | 68 | 63 | 59

2 \[ 096 114471506 | 82 | 720 f/ 64 | 68 | 52 | 48 | 44 | 41 | 38

3 J| 117 [ 176 | 140 | 117 | 100 | 88\ 78 J 70 | 64 | 59 | 54 | 50 | 47

135 | 203 | 162 | 135 | 116 | 101 81 | 74 | 68 | 62 | 58 | 54

5 150 | 225 | 180 | 150 | 129 | 113 | 100 | 90 | 82 | 75 | 69 | 64 | 60

6 165 | 248 | 198 | 165 | 141 | 124 | 110 | 99 | 90 | 83 | 76 | 71 | 66

7 177 | 266 | 212 | 177 | 152 | 133 | 118 | 106 | 97 | 89 | 82 | 76 | 71

2 128 | 192 | 154 | 128 | 110 ] 96 | 85 | 77 | 70 | 64 | 59 | 55 | 51

3 156 | 234 | 187 | 156 | 134 | 117 | 104 | 94 | 85 | 78 | 72 | 67 | 62

4 780 | 270 | 216 | 180 | 154 | 135 | 120 | 108 | 98 | 90 | 83 | 77 | 72

5 2.00 | 300 | 240 | 200 | 171 | 150 | 133 | 120 | 109 | 100 | 92 | 86 | 80

6 220 | 330 | 264 | 220 | 189 | 165 | 147 | 132 | 120 | 110 | 102 | 94 | 88

7 236 | 354 | 283 | 236 | 202 | 177 | 157 | 142 | 129 | 118 | 109 | 101 | 94




Nozzle Spacing on the Boom: Average App“cation Spray Quality
Number of Nozzles Speed Volume _ Reiquired _
on the Boom: (km/h) (L/ha)
Average Speed:

Compare up to Three Nozzle Size and Pressure Choices for the selected L/ha
Give an Example of a HIGH PRESSURE AIR INDUCTION nozzle

Pressure 2 3 4 5 6 7

Speed

Orifice Size Pressure (BAR) Name of the Nozzle Chosen

Spray
Quality

Give an Example of a LOW PRESSURE AIR INDUCTION nozzle

Pressure 2 3 4 5 6

Speed

Orifice Size Pressure (BAR)

Name of the Nozzle Chosen

Spray
Quality

Give an Example of a PRE-ORIFICE or XR FAN nozzle

Pressure 1 5 5 2 3 4 5

Speed

Orifice Size Pressure (BAR)

Name of the Nozzle Chosen

Spray

Quality

Select ONE of these nozzles and determine what the minimum speed and controller settings should be for this nozzle

Suaaested Minimum . . Calculate the Total Flowrate (L/min) through the boom
Name of Nozzle Chosen = p Determine M’Tmun; S’; eed (km/h) at the minimum pressure
t rt
ressure from the nozzle cha = (L/min/nozzle @ min. pressure X the no. of nozzles on the boom)




ozzle spacing in (rr enter

speed (km/h)

nozzle size

o1

Oo15

02

025

pressure

flowrate

8 10 12 14 16 18 20 22 24 26 28 30

(bar) (L/min/nozzle)
2 0.32 48 27 24 21 19 17 16 15 14 13
3 0.39 59 33 29 26 23 21 20 18 17 16
4 0.45 68 39 34 30 27 25 23 21 19 18
5 0.5 75 43 38 33 30 27 25 23 21 20
6 0.55 83 47 41 37 33 30 28 25 24 22
7 0.59 89 51 44 39 35 32 30 27 25 24
2 0.48 72 41 36 32 29 26 24 22 21 19
3 0.59 88 50 44 39 35 32 29 27 25 23
4 0.68 101 58 51 45 41 37 34 31 29 27
5 0.75 113 64 56 50 45 41 38 35 32 30
6 0.83 124 71 62 55 50 45 41 38 35 33
7 0.89 133 76 66 59 53 48 44 41 38 35
0.64 96 55 48 43 38 35 32 30 27 26
¢) 0.78 e 6 59 52 47 43 39 36 33 31
0.90 135 68 60 54 49 45 42 39 36
5 1.00 150 | 120 | 100 86 75 67 60 55 50 46 43 40
6 1.10 165 | 132 [ 110 94 83 73 66 60 55 51 47 44
7 1.18 177 | 142 | 118 (R 101 89 79 71 64 59 54 51 47
Z 2 jb 0.80 S ReTal 80 69 60 53 48 44 40 37 34 32
0.98 146 | 117 73 65 59 53 49 45 42 39
4 1.13 169 | 135 [ 113 96 84 75 68 61 56 52 48 45
5 1.25 188 | 150 | 125 | 107 94 83 75 68 63 58 54 50
6 1.38 206 | 165 | 138 | 118 [§ 103 92 83 75 69 63 59 55
1.48 221 177 | 148 | 126 § 111 98 89 80 74 68 63 59
2 0.96 82 72 64 58 52 48 44 41 38
1.17 176 | 140 | 117 78 70 64 59 54 50 47
4 1.35 203 | 162 | 135 | 116 | 101 90 81 74 68 62 58 54
5 1.50 225 | 180 | 150 | 129 | 113 | 100 90 82 75 69 64 60
6 1.65 248 | 198 | 165 | 141 124 | 110 99 90 83 76 71 66
7 1.77 266 | 212 | 177 | 152 | 133 | 118 | 106 97 89 82 76 71
2 1.28 192 | 154 | 128 | 110 96 85 77 70 64 59 55 51
3 1.56 234 | 187 | 156 | 134 | 117 | 104 94 85 78 72 67 62
4 1.80 270 | 216 | 180 | 154 | 135 | 120 | 108 98 90 83 77 72
5 2.00 300 | 240 | 200 | 171 150 | 133 | 120 | 109 | 100 92 86 80
6 2.20 330 | 264 | 220 | 189 | 165 | 147 | 132 | 120 | 110 | 102 94 88




Spray Quality Information for Selected Nozzles

Teejet Al Bar Hardi ISO Injet Bar
20[25[30[35]| 40 [45]/50[55[6.0/7.0]8.0 30 | 40 | 50 | 6.0 | 7.0 | 8.0
01 Not available in this size 01
015 XC | XC | XC | XC 015
02 XC | XC | XC | XC 02
XC | XC | XC | XC 025
XC | XC | XC | XC
TurboTeejt Bar Hardi ISO Bar
Induction (TTI) Minidrift
40145]50|55]|6.0[65]70 15 1 20 | 25 | 3.0 | 40 | 50
015 XC | XC | XC | XC | XC | XC 015 M M
02 XC | XC | XC | XC | XC 02 M
025 XC | XC | XC | XC | XC 025 M
XC | XC | XC | XC | XC C
XC | XC | XC | XC | XC
AIXR TeelJet Bar Hardi ISO LD Bar
5516.0 1.5 1 20 | 25 | 3.0 | 40 | 5.0
015 015 M M M M M M
02 02 M M M M M M
025 025 M M M M
M M
M
TurboTeejet Bar Hardi ISO F-110 Bar
50]55(6.0 15 120 | 25 | 30 | 40 | 5.0
F|F|F 015 M F F F F F
M| M| F 02 M M F F F F
M| M| M 025 M M M M F F
M| M| M M M M M M M
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Typical Application Volume

Medium Spray Quality
(lower drift risk areas)

Coarse Spray Quality

Extremely Coarse
Spray Quality
(higher drift risk areas)

Your Lower range

(Low stubble load)

(High stubble load)

*Only where permitted on
label:

Fully translocated herbicides
Small to medium sized
targets.

Fallow Spraying
Fully translocated
herbicides such as
Glyphosate, MCPA.
Mandatory for 2,4-D,

Fully translocated
herbicides, medium targets,
Very sensitive areas or
NIGHT SPRAYING

Your Higher range

(Low stubble load)
To

(High stubble load/
dense crop canopy)

*Onlv where nermitted on
only where permitiec on

label:

Contact type products.
Small targets.

In crop spraying.
Penetration and coverage in
large & broadleaf crops.

4

Good stubble penetration.

Pre-emergent’s.

Fully Translocated
herbicides,

Some contact herbicides at
the higher application
volumes.

Pre-emergent’s.

Medium sized targets with
fully translocated summer
fallow herbicides.

Very sensitive areas or
NIGHT SPRAYING




speed (km/h)

nozzle size

01

01.5

02

TOO LOW

03.5

flowrate

pressure
(L / min 6 8 10 12 14 16 22 24 26 28 30 32
(bar) Inozzle)
2 0.32 64.0| 48.0| 38.4| 32.0| 27.4] 24.0 17.5| 16.0| 14.8| 13.7| 12.8] 12.0
3 0.39 78.0( 58.5| 46.8| 39.0( 33.4| 29.3| 26.0| 23.4| 21.3| 19.5| 18.0| 16.7| 15.6| 14.6
4 0.45 90.0( 67.5| 54.0| 45.0( 38.6| 33.8| 30.0| 27.0| 24.5| 22.5| 20.8| 19.3| 18.0| 16.9
5 0.5 100.0{ 75.0] 60.0| 50.0| 42.9| 37.5| 33.3| 30.0| 27.3| 25.0( 23.1| 21.4 20.0| 18.8
6 0.55 110.0| 82.5| 66.0| 55.0| 47.1| 41.3| 36.7| 33.0| 30.0| 27.5| 25.4| 23.6| 22.0| 20.6
7 0.59 118.0| 88.5| 70.8| 59.0| 50.6| 44.3| 39.3| 35.4| 32.2| 29.5 27.2| 25.3| 23.6 22.1
2 0.48 96.0| 72.0| 57.6| 48.0| 41.1| 36.0| 32.0| 28.8| 26.2| 24.0] 22.2| 20.6[ 19.2| 18.0
3 0.59 117.0| 87.8f 70.2| 58.5| 50.1| 43.9| 39.0( 35.1| 31.9| 29.3| 27.0| 25.1| 23.4| 21.9
4 0.68 135.0{101.3| 81.0} 67.5| 57.9| 50.6| 45.0f 40.5| 36.8| 33.8| 31.2| 28.9( 27.0| 25.3
5 0.75 150.0{ 112.5| 90.0| 75.0( 64.3| 56.3| 50.0( 45.0| 40.9| 37.5 34.6| 32.1| 30.0( 28.1
6 0.83 165.0{123.8| 99.0| 82.5| 70.7| 61.9| 55.0( 49.5| 45.0| 41.3| 38.1| 35.4 33.0| 30.9
7 0.89 177.0{132.8| 106.2| 88.5| 75.9| 66.4| 59.0( 53.1| 48.3| 44.3| 40.8| 37.9| 35.4| 33.2
2 0.64 128.0| 96.0| 76.8| 64.0| 54.9| 48.0( 42.7| 38.4| 34.9| 32.0| 29.5| 27.4| 25.6| 24.0
3 0.78 156.0{117.0] 93.6| 78.0| 66.9| 58.5| 52.0( 46.8| 42.5| 39.0[ 36.0| 33.4( 31.2| 29.3
4 0.90 180.0{ 135.0{ 108.0| 90.0| 77.1| 67.5| 60.0[ 54.0| 49.1| 45.0| 41.5| 38.6( 36.0| 33.8
5 1.00 200.0( 150.0/120.0{ 100.0| 85.7| 75.0| 66.7| 60.0| 54.5| 50.0| 46.2| 42.9| 40.0| 37.5
6 220.01165.0] 132.0{ 110.0] 94.3| 82.5( 73.3| 66.0| 60.0| 55.0| 50.8( 47.1| 44.0| 41.3
7 236.0(177.0|1141.6(118.0(/ 101.1| 88.5| 78.7| 70.8| 64.4| 59.0| 54.5| 50.6| 47.2| 44.3
2 224.01168.0] 134.4(112.0] 96.0| 84.0 61.1] 56.01 51.7| 48.0| 44.8| 42.0
3 1.37 273.01204.8| 163.8( 136.5| 117.0| 102.4 91.0( 81.9] 74.5| 68.3| 63.0( 58.5| 54.6| 51.2
4 1.58 315.0(236.3|189.0( 157.5/ 135.0/ 118.1[ 105.0| 94.5| 85.9| 78.8| 72.7| 67.5| 63.0| 59.1
5 1.75 350.0]262.51210.0{ 175.0{ 150.0{ 131.3| 116.7| 105.0f 95.5| 87.5| 80.8| 75.0f 70.0| 65.6
6 1.93 385.0]288.8|231.0( 192.5( 165.0| 144.4| 128.3| 115.5[ 105.0| 96.3| 88.8| 82.5| 77.0| 72.2
7 2.07 413.0(309.8|247.8|206.5(177.0| 154.9| 137.7| 123.9| 112.6| 103.3| 95.3| 88.5| 82.6| 77.4
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