
















































































MEASURING TRAVEL SPEED 

Most horticultural spraying is done at less than 5 km/hr, and speedometers 

are not accurate enough for this. Most tractors will have a tachometer 

which will indicate ground speeds in the various gears, but this should be 

used only as a guide. 

The best way is to measure the time taken to travel 100 m course. 

a) On a surface similar to that on which you will spray, use a tape 
measure to mark out 100 m with two canes. 

b) Select a gear and engine rpm (remember that you want 540 rpm at the 
PTO). 

c) Measure the time taken to travel 100 m travelling at the selected 
engine rpm, with the sprayer fitted to the tractor, and about half full 
of water. Start and stop the timing as the tractor knocks the canes 

over. 

d) The speed (km/ hr) = 360 
time to travel 100 m ( seconds) 

e) Record tractor registration, tyres fitted, gear and engine rpm used, 

ti me for 100 m, and the ground speed. 

Remember, applicat i on rate is inversely proportional to ground speed. That 
is, decrease ground speed 10 % and the application rate goes up 10 %. It 
pays to be accurate. 

COMMENTS 

The fans or some air-blast sprayers have a two-speed gearbox - remember to 
check which speed you are using. If your maximum ground speed is limited 
by something other than fan capacity, you may be able to use a lower fan 

speed. 

STEP TWO: VOLUME OF APPLICATION 

The application rate to use will be determined either 
program me for your crop or from the label on the chemical 
are now only concerned with the volume of carrier - usually 
much chemical. That comes later. 

from a spray 
container. We 
water, not how 

This step involves choosing nozzle 
for the particular application. 
commonly used for horticultural 
solid cone (using a disc and core). 

tips in their recommended pressure range 
Hydraulic nozzles are easily the most 

sprayers, and usually they are hollow or 

Some important characteristics in selecting a nozzle are : 

• 
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Flow rate • 
The higher the pressure, the higher the flow rate. 
rate the pressure must increase four times. 

To double the flow 
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• Material • 
The material the nozzle is made from determines 
therefore how quickly the flow rate increases, and 
produced changes, for any given pressure. 

• Pressure. 

the 
the 

wear 
droplet 

rate, and 
spectrum 

With hydraulic nozzles, higher pressure mea;is more small droplets are 
produced. For most disc and core nozzles optimum pressures will be in 
the range 1000-1500 kPa. Some sprayers rely on high pressures instead 
of air from a fan for spray penetration. These may operate at 
pressures up to 4500 kPa. 

The formula needed to calculate the required sprayer discharge rate, Q 
( litre/m in ) is 

Total sprayer output 
Q ( litres/min) = 

App lication rate (litres/ha) x row spacing (m) x speed (k m/h r) 
600 

For example, if the crop was kiwifruit with a row spacing at 4.5 m, and 

• Application rate (from spray programme) 
• Speed (measured) 

then Q = 2250 x 4.5 x 2.9 
600 

= 48.9, say 49 litres/min 

2250 I it re/ha 

2.9 km/hr 

This is the total flow from the pump to all the nozzles. For hydraulic 
agitation, the pu11p should also supply not less than 10% of the spray tank 
capaci ty, in litres/m in. For a 1000 litre tank the pump should supply 100 
litres/mi n plus the total flow to all the nozzles. That is, pump flow 
rate = 100 + 49 or say 150 litres/min. 

STEP THREE: NOZZLE SELECTION 

The sprayer may have up to 10 or more nozzles on each 
of spray delivered to various parts of the tree or vine 
be different, so nozzles must be selected to do this • 
total flow to each side is: 

D ischarge/side = 49 
2 

= 24.5 litres/m in 

side. The proportion 
by each nozzl e may 
In our examp le, the 

O ne recommendation is that 2/3 of the spray should go into the top 1/3 of 
the tree. The way to do this is set out below. 

Let's say the sprayer has six nozzles per side, and we will use Spraying 
System disc and core nozzles at a pressure of 1500 kPa. 
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0/o of total Desired Actual Measured flow 

-----=---------1 
2 
3 
4 
5 
6 

--1 
'--~~~_,....~-8 

TOTAL 

flow for 
each nozzle 

10 

30 
30 

10 

10 

10 

-
-

100 

flow rate 
for nozzle 

2·45 
7•35 
7·35 

2·45 

2·45 

2·45 

-
-

24·5 

Note: • Tota I flow _ _ _______ ___,) 

per side 

• Total flow of the nozzles 
selected, according to the catalogue 

Tip size Core flow rate Left Right 

04 25 2·4 2·4 2·5 

05 46 7·4 6·9 6·8 
05 46 7·4 6·8 6·9 
04 25 2"4 2·5 2·4 

04 25 2'4 2·6 2·5 

04 25 2•4 2·5 2·5 

- -
- -
- - 24·4 23·7 23·6 

• The tot a I flow of the nozzles - - -----------------'------- ---' 
selected, measured. 

COMMENTS 

In this example, nozzle number 1 was selected to give 10 % of the total 
flow, nozzle number 2 was 30 %, and so on. The closest you can get to the 
desired flow rate is shown in the actual flow rate column. That is the 
flow rate each selected nozzle should give, at a pressure of 1500 kPa. The 
last two columns on the right show the measured flow rate for those nozzles 
once installed on the sprayer. There are several reasons why the measured 
flow rate may differ from the figure given in the spray nozzle catalogue. 
Most likely, your pressure gauge is a bit tired, or it is measuring the 
pressure near the pump, not back at the nozzles. The measured flow rate is 
important because that is what your sprayer is actually putting on. 

The example uses 10% for nozzle 1, 30 % for nozzle 2 and so on. These 
figures may not suit for your crop - you may want to blank off the top 
nozzle for example. The important thing is to decide where you think most 
of the spray should go, and use the method outlined to select the 
appropriate nozzle. By observing the results, perhaps using fluorescent 
dyes, or water sensitive paper to see the spray, you may then want to 
change the nozzle tips. If so, just repeat the above procedure. 
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STEP FOUR: CALIBRATION CHECK 

From our example, the total 
47 .3 I it res/ min. 

measured flow rate is (23.7 + 23.6) or 

Use this formula to calculate the actual application rate : 

Application rate = GOO x Measured flow rat'-e-=----­
Row -;pacing (m) x speed (km/ hr) 

= 600 x 47.3 
4.5 x 2.9 

= 2175 I it res / ha 

A calibration chart also allows you to check the sprayer's performance. 
First, operate the sprayer to make sure all the spraylines are full, and 
the pressure correctly set. Then fill the tank to a clearly defined mark, 
set the engine rpm to that used for the ground speed measurement, and spray 
out for the time taken to travel 50 m (STEP ONE). 

Refill the tank to the mark, and compare the figure obtained with that from 

the chart. 

In our example : 
Row spacing - 4.5 m 
Application rate= 2175 litres/ ha 
Volume delivered .(from chart) = 48 litres 

Minor adjustments to achieve this volume can be made by altering the 
pressure. Large adjustments should be made by using different nozzle tips. 

STEP FIVE: ADD THE CHEMICAL 

In this example, the actual application rate is 2175 I/ha; If the sprayer 
has a 1500 I tank, then there is enough for 1500 or 0.69 ha of spraying. 

2175 

If, for example, the label indicates that the chemical should be applied at 
3.4 kg/ ha, then you need: 

0.69 x 3.4 = 2.34 kg of product per tankful!. 

Remember to add the chemical in the correct manner. Any wetting agents can 
now be added also. 

GENERAL COMMENTS 

The example described is for an air blast sprayer 
side. If your sprayer has more nozzles, or is a 
Massotti-type nozzles, the same procedure still 
has no fan, then the maximum forward speed will 
capacity, but all the other steps are the same. 
noz~le tips and other settings used. 

with six nozzles on each 
'fixed head' sprayer using 
applies. If the sprayer 
not be governed by fan 
Remember to record the 
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SUMMARY 

You will need these items 

• 
• 
• 
• 
• 

!\ small measuring cylinder (2 litre) and, a 10 litre bucket 
Tape measure (30 m) and two canes 
Stop watch 
Spray nozzle flow chart 
The label from the chemical container, (or your spray programme) • 

Check the sprayer for leaks, and see that the pressure gauge works. 

STEP ONE: 

STEP TWO: 

Check travel speed km/hr = ~~~~~~~3_6_0~~~~~ 
time to travel 100 m (sec) 

Decide on volume of application (chemical label or spray 
p rog r amne) • 
Decide on nozzle type and operating pressure. 
work out sprayer discharge rate 

Q ( I i t re/mi n ) = 
Application rate (l/m) x ro.N spacing (m) x speed {km/hr) 

600 

STEP THREE: Decide on the proportion of spray to be delivered to each part 
of the tree or vine. 
Select nozzle tips and cores to achieve this, using the nozzle 
flCMI chart. 
Measure the flow rate from the nozzles selected. 

SfEP FOUR: Use the calibration chart to check sprayer performance. 
Rerneni>er to use the actual application rate. 

STEP FIVE: Add the chemical - READ TI-lE LABEL. 
Add any wetting agents. 
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CALIBRATION CHART 

2 3 4 5 6 7 8 9 10 

Row Spacing (Metres) 

Example. A sprayer operating in a row spacing of 4.5rn at 
2175 {/ha should deliver 48 (' in a 50m run. 
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formulations 
and mixtures 

INTRODUCTION 

The preparation of an active ingredient in a form suitable for use is 
referred to as formulation. The main problem facing a formulation chemist 
is - how can a very small amount of active ingredient (eg 1 kg) be spread 
evenly over a large area (eg one ha), keeping in mind constraints such as 
cost, convenience, governmental regulations and market preference? 

TYPES OF FORMULATION 

For many years it was popular to dust solid finely ground pesticides onto 
foliage. Dust formulations are mixtures of finely ground active 
ingredients with an inert carrier such as talc or 
several disadvantages with this method however, and 

bent on i t e. There are 
aside from application 

as granules ( discrete dry particles), most pesticides are formulated for 
dispersal by spraying. Usually the carrier is water, but there is an 
increasing interest in the use of vegetable oils. 

There are five types of pesticide formulations in general use that are 
applied as sprays: 

WETTABLE POWDER (WP) 

Wettable powders are dry chemical powders that wet and disperse in the 
carrier. To ensure even application of this pesticide it needs to be kept 
constantly dispersed throughout the carrier by the agitation system of the 
sprayer. 

WATER DISPERSIBLE GRANULES (WDG) 

Water dispersible granules are d relatively new concept in 
formulation. They are in the form of little pellets, or prills 
wettable powders, quickly wet and disperse in the carrier. 

chemical 
and, like 

The main advantage of WDG is that they are virtually dust free, and 
therefore somewhat safer to handle than WP. 

FLOWABLE LIQUIDS (FL) 

Flowable liquid is a 
finely ground sol id 
concentrated pesticide 

type of pesticide formulation which consists 
particles mixed into a liquid carrier, 

is in the form of a liquid. 

of very 
i.e. the 
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AQUEOUS CONCENTRATE (AC) 

Aqueous concentrates are concentrated solutions of the active ingredient in 
water, so like the Fls the pesticide is in the form of a liquid. 

EMULSIFIABLE CONCENTRATE (EC) 

Emulsifiable concentrates are oil-like liquids that can be dispersed 

uniformly in a liquid carrier. 

To find out what type of formulation the pesticide is that you are going to 
be spraying, READ THE LABEL on the container. 

PESTICIDE COMPATABILITY 

There may be occasions when two or 
together. In th;s case it is important 

more pesticides are to be applied 
to ensure that there are no adverse 

changes in each pesticides activity or reaction on the host plant 
(phytotoxicity) when they are mixed 
are compatible. 

together, - i.e. that the pesticides 

If mixtures are to be applied, and knowledge on compatibility is 
unavailable, the following tests can be made: 

• Mix pesticides to be used in the same proportions (but smaller 

quantities) as the proposed mixture and observe the outcome. Look for 

curd I ing, coagulation, agglomeration, oiliness, or a breaking down of the 
solution which would indicate physical incompat i bi I it y. 

• If the physical appearance of the mixture appears 
so e of the mixture onto a small portion of the crop 
watch for phytotoxity (injurious to plant tissue). 

satisfactory, spray 
to be treated and 

As a general guide to compatibility: 

• Formulations 
compatible are 
form ul at ions. 

produced by 
gene -ally 

the 
best 

same 
used, 

manufacturer 
rather than 

and claimed to 
different sources 

• The same formulations are generally more readily compatible, 
wettable powders with wettable powders. 
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SEQUENCE FOR MIXING CHEMICALS INTO THE CARRIER 

If you are going to be spraying a number of chemicals at the same time it 

is essential that the different formulations be added to the carrier in the 

rig ht sequence in order to get the be st dispersion and uniformity in the 
tank mix. 

In first go the Wettable powders and = w Water dispersable granules 

then after 5ood strong Agitation = A 
add the flowable I iquids and/or aqueous L concentrates, the Liquids 

finally, the E mulsi fiable concentrates = E 
So, the key word to re nember is WALE when adding chemicals t0 the car rier 

to get the best mixing. 

\~ I X 1 r\I G PR 0 CE :) U R E 

First, the basic principles: 

-

Always follow label instructions about rnixing chemicals and rates for 
specific crops and soil types. 

i( eep your spray syste'TI tank, hoses, nozzles clean and in good 

operating con di ti on to ensure adequate flow. Clogging, leaks, or 

conta'Tiination (with 2,4-iJ I oil residue, grease, etc.) can res u It in 
downtime, erratic application, and poor perfor•nance. 

Use a coarse ;nesh suction screen in your spray syste•n. In the past, 
finer meshes were recommended but trials have shown that SO 'ne che'Tiicals 
mix much better if they are abl e to move through the screen and be sucked 
into the pu•np, where the action of the pump helps disperse them. A 
coarse screen will still adequately protect your pump while possible 
nozzle tip blockage should be prevented by the filter supplied with the 
nozzle assembly. But the best Nay to eli rninate ti:ne wasting blockages is 
to put only clean, well filtered carrier into the tank. 

ADDIN(~ CIH .l.AICALS 

The first step in ·naking up a tank •nix is to add carrier, usually water, to 
the clean, empty tank until it is 1/ -t full. It is best to start with a 1/ 4 
full tank all the time as this will take •naximum advant::ige of agitation. 

Befo r e adding any chemicals, get the agitation goin5 to where there is a 
ROLLING effect on the surface of the carrier in the tank. That doesn't 
•nean rippling (which •nay not be enough) and it doesn't ·nean boiling (which 
may c reate excess ive foam). 

Wettable powders and 
some kinds of liquid 
dispersed, and in order 

water dispersible granu l es especially 
fertilizers need good agitation to 
to get good agitation experience has 

if mixed with 
be uniformly 

shown that the 
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pump should be capable of circulating about 10 % per minute of tank 
capacity. But look for that 'rolling' effect, - it may mean more tractor 
throttle than idle speed or a simple adjustment to the pump but it will 
help give you the results you want. 

Now, in proper sequence: 

Add W chemicals. 
rhe WALE sequence starts here. Wettable powders or water 
dispersible granules are added to the tank first. Add all the W 
chemicals you need for this tank load at the rate you are using. 

Agitation breaks it up. 
Give those W chemicals a chance to wet and disperse in the 
carrier while maintaining the rolling action. Don't rush. You 
will be able to see when you have got good dispersal. Don't add 
other tank mix chemicals until complete dispersal has been 
.achieved. When the wettable powders or water dispersible 
granules are mixed in, add carrier to the tank to bring it up to 
90 % full. The agitation will re-distribute the W chemicals to 
obtain a uniform mixture. 

Add L chemicals. 
If you are going to use an L chemical, this is the time to add 
it. If you are not using a W chemical you can also put the L 
chemical in when the tank is only 1/ 4 full. 

Add E chemicals. 
The ernulsifiable concentrates go in last. Then top off your tank 
and, with agitation still going, go out and spray. 

RE-MIXING 

It's best to spray out all the mixture you have in your tank before mixing 
a second or third load. You don't want to change the concentration of 
chemicals in the tank mix or develop problems with the WALE sequence. 

Whenever you are getting ready for a new load, keep spraying until the tank 
is as close to empty as possible. Then go back and repeat the mixing 
procedure: tank 1/4 full, WALE sequence. 
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AGITATION 

Adding chemicals to the carrier, as described will help achieve good 

dispersal - if the agitation system works efficiently. 

The two main 'Tlethods of agitating spray tank contents are: 

a) Mechanical - rotating paddles 
b) Hydraulic part of the flow from the spray pump is returned to the 

tank. 

Mechanical agitation is not recommended, as when the tank is nearly e1npty 
the paddles may be only partly immersed, and mix in air to cause foaming. 
For hydraulic agitation systems, the best systems use a sparge pipe 
agitator, i.e. a pipe with a line of holes along its length giving a series 
of jets of liquid to scour the tank bottom. As a guide, the spray pump 
should be capable of returning to the agitation system 10 ~~ of the capac ity 
of the tank per minute, e.g., if the tank holds 500 litres, the pump should 
be capable of supplying 50 litres/mi nute to the agitation system in 
addition to the output to the spray noz z les. 

For good agitation, the tank shape is 
sharp angles or dead spots where spray 
of the agitation system. 

also impo rt ant there should be no 
mixture is isolated from the effects 
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surfactants 

Almost all chemicals used as pesticides must be combined with a liquid or 
solid carrier so that they may be uniformly distributed during application. 
Frequently other substances known as spray supplements are incorporated to 
improve the formulation, increase or decrease toxicity and enhance plant 
absorption. There is a very wide variety of pesticide formulations that 
have been derived for particular methods of application and this note looks 
at the major ones in use at present. 

PHYSICAL STATE OF PESflCIOES 

Pesticides may be applied in one or more states: 
Gases used as fumigants, solids applied as dusts or granules, suspensions 
or solutions for spraying. 

PESTICIDES AS SPRAYS 

The most common method of applying pesticides is as a suspension or 
solution. The principles underlying spray chemistry are complex and, as 
well as the properties of the sprayed surface, it is necessary to 
understand the properties of the liquid carrier and any substance added to 
ensure that the best use is made of the active ingredient. 

Formulations which are normally applied as sprays include: 

Emulsifiable Concentrates (EC). These are I iquid solutions that can be 
emulsified in water for fie Id application. Most agricultural E Cs consist 
of pesticide dissolved in organic sol vent with a sufficient emulsifier 
added to create an oi I-in-water emulsion when the con cent ration is added to 
water. 

Wettable Powders (WP). These are finally divided solids that can be 
readily suspended in water. WPs are employed if the solid concentrate is 
preferable to a liquid, or the solubility of the pesticide is so limited 
that it is impossible to formulate an economic solution or EC. Ingredients 
of the wettable powder usually consist of 25 to 90 % of active pesticides, 
surface active agents to ensure suspension and wetting in the liquid spray 
carrier, and the balance of the 100 ~~ consists of a diluent e.g. talc, 
kaolinite, bentonite or diatomaceous earth. Anti-foam and anti-coke agents 
are frequently added to wettable powder formulations. 

Flowable Formulations are two phase concentrates that contain solid or 
I iquid pesticides suspended in a liquid. Although usually water, the 
suspending I iquid can be any liquid capable of maintaining a stable 
concentrate which is further capable of solution or suspension in water. 

Soluble Powder - is one that is directly and rapidly soluble in a carrier 
I iquid. 
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Water Dispensible Granule (WDG) similar to wettable powders but usually 
have less inert and more dispersing and wetting agent, and all ingredients 
are blended together. 

Controlled Release (CR). The active ingredient is held in the polymet 
matrix. This results from a comb i nation of active ingredients, adjuvants 
and polymers with the mixture being extruded as granules or ribbons. The 
rate of release of the pesticide is controlled by formulation techniques. 
These preparations which are relatively new in the market place all allow 
chemicals to be used at lower rates as the life of the chemicals is 

extended. 

Ultra Low Volume (UL V) formulations consist of active ingredients that may 
be liquid or solid dissolved in a solvent wh i ch is able to be appl i ed to 
the target at low volumes. These formulations are often applied without 
dilution and the carrier does not evaporate. 

PESTICIDES AS DUSTS 

The formulation 
ground carrier. 
phyto-tox icity, 
formulations. 

is a mixture of finely ground pesticide mixed with a finely 
The disadvantages are the economics, toxicity and 

the wash-off problems and the development of suitable 

PESTICIDES AS GR A NULES 

From 1 to 50 % concentration of active ingredient of the 
granules, compressed granules or impregnated granules. 
dusts where placement is often difficult, granules can 
proximity to the crop to be protected. 

OTHER FORMULATIONS 

pesticide as coated 
In contrast to 

be pl aced in close 

For specific purposes, pesticides can be formulated for application as 
fumigants, aerosol/sprays, or foams. 

IMPORTANT FEATURES OF PESTICIDES AS SPRAYS 

By far the most common method currently utilised for the application of 
pesticides is as liquid sprays and there are various features of pestic i de 
sprays which are important if the most effective use is to be made of the 
materials. 

SPRAY SUPPLEMENTS 

These are substan c es which are added to the pesticide solution/ suspension 
to enhance toxicity, assist emulsification, increase spreading properties, 
promote leaf retention and penetration and/or perform other functions. 
Certain sprays reduce the interface tension and are known as surface agents 

or surfactants. 

Surfactants -
water and oil 
between them. 
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surfactants bind two or more incompatible phases such as 
in more intimate contact by modifying interfacial forces 

The main types of surfactants are non-toxic, anionic, and 
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cationic. The most commonly used 
manufacturers recommendations should 
ineffective results a re to be avoided. 

are the non-ionics, however, the 
be followed if crop damage or 

There are various types of spray supplements including: 

• Emulsifiers which are used to maintain the stability of 
This means that the pesticide particles remain dispersed as 
stable emulsion and do not coalesce together. 

an emulsion. 
droplets in a 

• Sticking Agents are utilised to increase spray adherence and reduce run 
off during spraying. 

• Anticaki ng Agents are used to prevent solid pesticide formulations from 
forming aggregates and crusting. 

• Penetrating Agents are any substances that assist the absorption of the 
pesticides into the treated surfaces such as plant or insect cuticle. 

WETTING AND SPREADING AGENTS (SURFACTANTS) 

The effectiveness of most pesticides is dependant upon contact with the 
target surface. The addition of a wetting agent to a pesticide mixture 
increases contact by improving the spreading properties of spray mixture on 
the cuticle of plants or insects. 

WATER SPRAY MIXTURE 

0 
NO SURFACTANT PLUS WATER/SPREADER 

A major current problem is the selection and use of wetting agents. Many 
pesticides are formulated with sufficient surfactant (wetter) to prepare 
the tank mix for pesticide application. However, some pesticide 
formulations require the addition of the surfactant for most effective 
retention on the target. It is important that the label recommendations be 
read in relation to this matter. Very clear directions a.-e given on each 
pesticide label concerning the surfactant requirements for particular 
targ et situations and/or spray mix requirements. 
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MIXTURES OF PESTICIDES 

Some difficulties arise when two or more pesticides are mixed together for 
application to a particular target. Management of this situation requires 
that the tank mix of this pesticide be used to test the concentration of 
wetting agent and determine the appropriate amount for addition and the 
amount of surfactant required by gradually increasing the concentration of 
water in samples of the spray mix until the target when dipped in the 
mixture is completely wet. The concentration at which complete wetting 
takes place is too high and should be reduced by 5 % for the tank mix. Care 
should be taken to utilise a new piece of target each time the level of 
wetter is being examined and to wear appropriate protection clothing so 
that the operator is not in anyway contaminated during this operation. 

0 V E R USE 0 F SU R FACT ANTS ( W ET T E RS) 

One of the most commonly encountered problems resulting in a reduced 
effectiveness of pesticides is the over use of surfactants. It is very 
important that the manufacturer's recommendations concerning the use of 
these materials be strictly adhered to. Many failures of products have 
resulted because of overuse of surfactants leading to excessive run off of 
the sprayed solution. If in doubt use too little rather than too much, 
don't be part of the "glug mentality" adding surfactant by the number of 
glugs from the container, rather that the proper, carefully measured 
amount. 

J. HARDEN 
QUEENSLAND AGRICULTURAL COLLEGE 
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new developments 
and techniques 

INTRODUCTION 

Advances in 
Improvements 
efficiency or 
in both areas. 

pesticide application technology are constantly being made. 
and developments are usually to achieve either improved 
increased safety for the operator, while some have benefits 

Improved efficiency 'Tleans using less chemical, or taking less time for the 
job, both of which reduce costs. This note picks out some of the more 
significant advances, describing them in some detail, and indicating how 
they increase the safe and efficient use of pesticides. 

ELECTROSTATIC SPRAYING 

Research into the relationship between spray droplet size and chemical 
efficacy suggests that different droplet sizes are required for different 
types of target. For example, it has been suggested that droplets in the 
range 100 um to 150 um a re best for weed control. When using herbicides 
however, the risk of drift is vitally important, and droplets no smaller 
than 250 um are used even though they may not be as efficiently collected 
by leaf surfaces. 

Instead of relying on large droplets (250 urn or bigger) and gravity, 
electrification of spray droplets and the use of electrical force fields to 
achieve better deposition is now being looked at. The use of charged 
sprays to enhance deposition through electrostatic prec1p1tation is already 
widely used in industry, for example, in paint spraying. The disadvantages 
of cost, and the cumbersome nature of the associated equipment are now 
being overcome, so that agricultural application of the technique are 
becoming possible. There are many problems still to be solved however, and 
at present no electrostatic sprayers which demonstrate significant 
improvement in spray deposition are commercially available. 

One of the more promising systems is the Electrodyn, a rnachine which uses 
electrostatic forces to generate the droplets, but it requires special oil 
based formulations. Other systems being developed are based on spinning 
disc droplet generators, while some use the conventional hydraulic nozzle. 
However, the poor droplet spectrum of the hydraulic nozzle results in many 
droplets being too large to be significantly affected by electrostatic 
forces, so that overall improvement in deposition is lirnited. 

Continued developments in this field will result in electrostatic sprayers 
becoming widely available, but the technique should not be regarded as one 
which will completely replace the more conventional techniques presently 
used. 
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MICROELECTRONICS 

Developments in microelectronics have enabled the 
aids to the operator. The nozzle output on a 
efficient operation of the machine. Checking the 
messy business by hand, but nozzle flow monitors 
make the job quick and easy. 

introduction of various 
to the sprayer 

output 
are now 

is vital 
is a tedious and 

available which 

Various devices are also available which give the operator warnings of 
under or over dosing, and some compensate automatically for changes in 
ground speed to maintain a constant application rate. 

AUTOMATIC METERING & MIXING OF CHEMICALS 

Closed pesticide application and metering systems are devices that 
automatically measure the concentrated chemical from a holding tank on the 
sprayer and mix it into the carrier liquid in the sprayline. These systems 
range from the simple ground driven or electric pump that transfers the 
chemical from the holding tank, to complex devices that monitor and adjust 
the performance of the sprayer so that the correct appl i cation rate is 
maintained over a wide range of conditions for one or more chemicals. 

THE ADVANTAGES OF THE SYSTEM ARE : 

• Operator safety 

In conventional spraying the operator has to prepare tank mixes with the 
associated risks of accidental splashing, spillage or inhalation of the 
concentrate. In terms of the overall hazards involved in applying 
agricultural chemicals those connected with the filling and mixing 
operation are perhaps the most significant. A closed system ensures that 
the operatc1r does not come into contact with the concentrated chemical so 
these risks are minimised. 

• More efficient use of chemical 

Because the chemical is being automatically measured into the carrier 
liquid it is possible to adjust the rate at which it is being dispensed to 
accommodate changes in ground speed. This means the desired application 
rate per hectare can be maintained, even though ground conditions force a 
change in travel speed, and therefore the chemical is always being applied 
at its most efficient rate. 
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• Reduction in environmental hazards 

Most chemicals have a limited life once mixed with the carrier liquid and 
must be discarded if not used soon after mixing. A closed application and 
metering system, which does not mix the chemical until it is being 
applied, significantly reduces the potential for waste and pollution caused 
by the dumping of tank mixes. This may be necessary if spraying is held up 
for any length of time. 

The system available at present can achieve most of 
only for chemicals in liquid formulations. Research 
this to wettable powders. 

INFORMATION TECHNOLOGY 

these requirements but 
is going on to extend 

If to spray, when to spray, what to spray and how to spray are all 
important decisions. Good decisions can save money, bad decisions can cost 
money. Good decisions are based on good information but it is becoming 
more ditticult to keep up with all the available information, and to ensure 
that the information being used is the latest and best. Advances in 
information technology - particularly in the area of teledata systems -
offer the means to collect the information, for it to be regularly updated, 
and for it to be made more accessible to the end user. In NZ, the local 
MAF adviser will be able to access data on chemical useage via the MAF 
computer network. In order to ensure that information is relevant to the 
particular end users situation, systems are also being set up to gather 
data on the outcome when any particular chemical is used. 

For maximum effectiveness not only must the right chemical be applied at 
the right rate, but timing, and local climatic conditions must also be 
right. It is important to record the condition at the time a spray 
application was made, for example, the chemical used, the pest or weed 
being sprayed, chemical rate and water rate used, surfactant use and 
quantity the climatic and soil conditions, and finally the result obtained. 
Collecting this type of information and making it available to other users 
encourages efficient chemical use. 

The greater use of consultants to offer a complete plant protection service 
to the farmer or grower is another development. These people can use the 
information to the best advantage. 
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NZ AGRICULTURAL ENGINEERING INSTITUTE • 
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Lincoln College 
~· Rukuhia 

Currently working in these fields: 
• Energy farming for transport fuels 
• Tractor selection and operation 
• Horticultural mechanisation 
• Water resources , irrigation 
• Farm waste management 
• Tractor safety frames 
• Conservation Tillage [ 
• Fertilizer spreading 
• Frost protection 
• Crop spraying 
• Fencing 

For further information contact: 
Extension Officer, 
N.Z.A.E.I., Lincoln College, Canterbury. 

Better Engineering in Agriculture 
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