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Part 3 - Final Report Format 
The  points below are to be  used a s  a guideline when completing your  final report. 

1. Outline the background to the project. 

Ineff'icicnt spray a~~plication continucs to posc a problcm arca for both tlie cotton and grains 
industries. For cotton, poor application can:- m a n  poor efficacy against pests; increase the 
quantity and frequency of pesticide use (often leading to the use of the "heavier" less 
selective chemistry); and increase off target drift onto sensitive areas. Poor application 
resulting in  off-target effecls impacts on surrounding rural and urban communities and 
industries. Fa i l~~re  to reduce tlie olT target irnpact will result in: 

damage to tlie "clean green " image of Australian Agriculture such as that caused by the 
recent rejection of beef by Korea. 
increased tension between tlie cotton industry and other priinary producers anti 

co~nmunity members. 
further Iialiy~er the industry's attempt to maintain use of all available pesticides and, 
bring f~~rt l ier  adverse publicity to tile industry. 

Poor application still occurs because growers and operators lack an understa~iding of current 
spray application teclinology and 1 or are failing to apply this technology. 
Ilnproving application performance depends on growers and operators; 

understanding tlie environmental conditions that reduce spray application efficacy using 
C '  standard equipment", 
understanding the impact of sprayer set up on tlie efficiency and effectiveness of spray 
applicalion, 
understanding why there is such a range in perfor-lnance bctween usel-s of similar 
cquipnient under similar conditions (or determine if tlie anecdotal range is real), 
having confidence that the applicatior of BMP g~~idclines to minimise drift will iiiaintain 
pesticide efficacy and, 
liaving the capacity to decide when conditions are not favourable for pesticide application. 
(ie ~understanding the limitations of the equipment under certain conditions) and 
iii,pIemeiiti~ig approp~-iate reliiedial action. 

Considerable research information exists 011 the issues of pesticide application efficiency and 
off-target ~novement. This work wliicli has been funded by statutory bodies and agribusiness 
is not readily accessible. The Best Management Practice manual provides a good framework 
for tlie analysis of pesticide related probleliis (Parkin 1999). Collation of existing mearch 
information, identification of definitive bench~narks and packaging it into an action learning 
format will assist growers and operators to benclilnark cxisting practice, identify areas for 
improvement, allow access to learning activities and information products to implement 
i~nprovelnent and achieve implclnentation of Best Management Practices for insecticide and 
herbicide application. 

2. List the project objectives and the extent to which these have been achieved. 

Ilnprove efficacy of pesticides by increasing tlie amount of s p y  reaching the target by 
reducing the losses due to evaporatiorl of spray before i t  reaches !he target. 
Reduce incidcnces of off target impact by reducing spray application under adverse 
envil-onmcntal conditions. 
Improve the pesticide application skills and knowledge of growers and operators. 
Increase tlie number of and use of ground rigs that al-e properly set up. 



Provide users and operators with information products detailing current research information. 
Examine and support information flows to aerial operators. 

3. How has your research addressed the Corporations three outputs: 
Sustainability, profitability and international competitiveness, andlor people and 
community? 
Sustainability 
Improved application of pesticides by ground rigs is crucial for effective operation of 
intlustry priorities such as IPM, AWM, IWM and UMP. Ground application of pesticides, 
using techniques developed and applied in  this project will reduce the amount of pesticides 
used and minimize the off-target impacts of those pesticide applications. A sustainable 
cotton induswy is one that minimizes its reliat~ce on chemical measures for the co~ltrol of 
pests and that when utilisiiig a chemical control measure, does so in a way that mini~nizes the 
amount being used and minimizes the off target effects. 

Profitability and international Competitiveness 
Efficient ground application of pesticides reduces tlic input costs of cotton production anti 
hetice improves profitability. In the Cotton Benchmark survey 2001 the most frequent 
response for using ground application was for "cost" reasons. 

People and Community 
This project equipped cotton industry personnel with skills acquired through the training 
provided via workshops and the CRC Cotton Production course and the intensive workshops 
for CRC Extension Team. 

4. Detail the methodology and justify the methodology used. 

Tlie major method used in the project was "hands-on action learning" workshops. This 
extension ~nethodology is well documented in extension literature as a very effective 
extension 111-ocess. Tlie focus in the first year of the project was to overcome the off target 
detections ofendos~~lfan.  The workshops liad to change the thinking of the whole industry in 
relation to the dmplet size being used for insecticide application. For years the push had been 
to use s~nal l  droplets but overnight the industry liad to embrace the concept of "medi~un" 
spray quality as determined by the NRA on the endosulfan label. This change was made at 
the start of the season leaving no time to validate the effectiveness of tlic label requirements 
on efficacy. Through the hands on workshops participants were able to determine for 
themselves how well the setup would work before they had applied any product. 
The cotton ber~chrnark sul-vey 2001 itlerltified workshops on spray application as on of the 
top three sources of information on spray setup. 



Workshop on endosulfan setup and banding at Warren 

Written sources also ranked in the top three in the sources used for changing sprayrig setup. 
The major focus for the project in this area was the rewrite for SPRAYpak and the "Spray 
Application Guide - Groundrig Operators". 

The other "top three" source of information was the consultant group. Consultants were key 
participants at all workshops and in many cases were pivotal in the organisation of the 
workshops. 

Current spray technology was field tested in setup-efficiency trials carried out in 
collaboration with other researchers and projects. Theses trials characterised the performance 
of a range of products with different sprayer setups. 

Extension Team Workshop 1999 



5. Detail results including the statistical analysis of results. 

Two examples of the trials conducted are included: 

Trial 1 Percentage NPV infection of larval collections 4 DAT with Gemstar at 375 
mL/ha using different nozzle types and their corresponding droplet densities and area 
fraction. 

Treatment 

Hollow cone Spraying Systems 
TXVK4 Q 4 bar and approx 4km/lir. 
iAvvrox rate 100 L/lia) 
~ I L  

"Spray Quality :  FIN^ 
110 Flat Fan Teejet XR 110" 015 
Q 4 bar & approx 8 km/lir 
(Approx rate 105 L/ha) 

. A  

*Spray Quality : FINE 
I I 0  Drili Guard Tceiet DG 110" 015 
@ 4 bar 6r approx 8 kmlhr. 
(Approx rate 105 L / h )  
' ! 'Spy Quality : MEDIUM 
110 Anvil Turbo Teejet 110' 015 
Q 4 bar & approx 8 km/lir. 
(Approx rate 105 L/lia) 
*Spray Q d i t y  : MEDIUM 
Air Induction Albuz TurboDrop 
110" 015 Q 4 bar & approx 8 km/hr. 
(Approx rate 105 L/ha) 

*Spray Quality: COARSE 

O/o NPV 
Infection 

3.5 t 2.9 a 

Mciins in  a column Sollowcd by the s;itiic lcltcl- arc no1 sigtiific;inily 
" :according to mailufacturers guidelines 

Droplet Density 
(droplets/cm2) 

Na 

Area Fraction 

l % NPV Infection for Various Nozzle Types. I 



Area Fraction as measured on 
Water Sensitive Paper. 

Trial Im~lications 
*Fan type nozzles used i n  this trial provided significantly higher levels of infection than a 
hollow cone nozzle applied at the same application rates and volumes (80% to 84% infection 
for fans verses 68% for the cone). 
.No significant differences in  the ievel of infection were seen between any of the fan type 
nozzles used in this trial (fine and previously medium spectrluns). 
*With Gc~nstarO the percenrage of the target covered with spray appeared to effect efficacy 
(infection) more than the ~iumber of droplets per square centimetre. 



Trial 5 Application parameters for Steward@ conducted in conjunction with B. Gordon 
(DPI/NHT funding) 

Treatmen 
Number 

Nozzle 
Type 

Hardi 110-01 
Flat Fan 

TX6 
Hollow Cone 

Teejet 
DG 110-02 

Drift Guard 
Flat Fan 

Teejet 
XR 8Oo-015's 

Flat Fan 

Pressur 
e 

(Bar) 

Fine / very 
i n  15.0 

Very Fine 15.0 

Medium 

Output 
(Llha) 

22.0 

Fine 22.0 



Steward Bloaray Inner Leave8 ODAT I 

110014.8 lX6Wow U311002 XR1100169 
h r  m e 4 8 b l v  3.6BBl 6-1 

Mub 1"- and R...",. 

Trial Implications 

*Field mortalities were not significantly different with different nozzle setups. 

.Bioassay results indicated no significant differences in mortality after 72 hours on leaves 
collected immediately after spraying, however higher levels of mortality were observed 
within the first 48 hours on leaves sprayed with a fine droplet spectrum as compared with a 
medium droplet spectrum. 

*.Bioassays conducted on leaves collected 3 days after spraying showed higher levels of 
mortality on leaves sprayed with a medium droplet spectrum than those sprayed with a fine or 
very fine droplet spectrum. 

6. Discuss the results, and include an analysis of research outcomes compared 
with objectives. 

Provide users and operators with information products detailing current research information. 

Improve eficacy of pesticides by increasing the amount of spray reaching the target by 
reducing the losses due to evaporation of spray before it reaches the target. 
Reduce incidences of off target impact by reducing spray application under adverse 
environmental conditions. 

The project had a significant effect on minimizing the off target movement of pesticides. 
Since the start of the project there has only been 8 samples with endosulfan 
concentrations above the export tolerance for beef (down from 229 in 1998199) 
(National Residue Survey 1995-2002) 
In addition the incidence of samples with reportable endosulfan residues has dropped 
from 21% in 199819 to 1-2% for the last three years. 

Improve eficacy of pesticides by increasing the amount of spray reaching the target by 
reducing the losses due to evaporation of spray before it reaches the target. 

The project confirmed the continued superior performance of flat fan nozzles (in relation to 
newer ingestion active insecticides). These nozzles help to overcome some of the off target 
losses associated with drift and evaporation compared to hollow cone nozzles. 

Use of flat fan nozzles for insecticide application is becoming the norm. More than 
85% of ground applications are camed out using flat fan nozzles. (Cotton benchmark 
Survey 2001) 



Sales of hollow cone nozzles liavc decreased witli an increase of flat fan types 
fcatured during tlie worksliops including tlrift reducing types (as proscribed on the 
endosulfan label), conventional flat tan s aiid twin jct types. 

Flat fan ~iozzles continue to outpcrlbrm IIollow cone nozzles 

Mediuni spray qual~ty produces equivalent control to fine quality 

Trends suggest that ~iiedi~un quality may be giving greater residual whilst fine quality 
 results in higher initial knockdown. 

T~xiitional ~iiethods of coverage iiieasuremcnt such as number of droplets per square 
centimetre may be less i~nportant then the area of tlie leaf covered by droplets. 

The issue of weather conditions and spraying was a focus at most workshops. Growers ancl 
applicators are more aware of the issues and monitoring conditions as part of all spray 
operations. 

Records are kept for 100% of spray applications. With 75% of respondents using the 
SprayLog. (Cotton bench11ia1-k Survey 2001) 
More than 4000 copies of thc SprayLog I-ecol-d book have been distributed in the last 
three years. 

Iiirlx-oi'e the pes/icicle crppliccrtion skil1.s N I K /  kno~~vleclge ofgrocver:~ crr~rl opercrtors. 
Provide irsc<r.s rind opercrro,:~ with ir!fi~i-ii~criioi~ / J ~ O ~ L ~ C / S  detcrilirrg cirrrent re.secrrc11 
iifonilurior~. 
More than 2000 cotton induslry personnel (including growers, spray opel-ators, consultants 
and S ~ I - a y  contractors) participated in spray application workshops conducted t h r o ~ ~ g h o ~ ~ t  all 
cotton growing areas. The worksl~ops were organised at a local level and dealt with a range 
of topics including setup for endosulfan: nozzle selection and setup; drift manageuiient; 
weather conditions and spray targeting. 

Most CRC Extension Team members attended one of the 2-3 day spray application 
workshops to build there skills i n  this area and to allow them to deal witli some spray issues 
in their own local areas. The Extension Team is a primary contact source at the local district 
level and a number of IDO's subsequently conductetl their spray application workshops. 

Wol-kshop effectivencss was evaluated using exit surveys. The evaluation of the workshops 
indicated that most people were very satisiried with the workshops and how they were 
conducted The following points were co~npiled from tlie evaluation of the three one day 
w o s k s l i o p ~ o ~ i d ~ ~ c t c d  in the Warren district and are indicative of the general responses 
rcceived. 

What did you like about the worksho~~? 
Informal and informative x 10 
Nozzle types, selectioii. pro's and con's discussed X 5 
Small group size x 4 
Relaxed atmosphere, allowing everybody some input/good co~nmunication both ways 
x 3 



Seeing different nozzle setups X 3 
Broad range ofs~~bjectslcovered all topics well X 2 
Very useful info from a bloke rhar knows, useful practical info 
Wcll presented 
Gootl audience participarion 
Interesting inter- discussion 
Able to discuss whatever we liked 
G[.. . . dss roots level 
Demo with sprayers on water seusitive paper 
Options for conditions 
Gootl review of water rates and drift inanagcment 
Well infortiled on all issues 
Efficacy work interesting 

What sueeestions do vou have for improvement in the future? 
No Rain X 2 
Shorter 
Keep the up to date trial work maybe i n  tlie liandout notes X 2 
Follow witli night check with fluoro dye 
Continue running these worksliops witli updates on new technology 
Trial data on twi11,jet 015 
Don't invite Tucky 
Too many field days happening (3 this week), suggested amalgamation 

What other information or exercise wonld you like to have seelundertaken in this 
workshor~? 

Night show witli UV dye in  small groups X 2 
More broadacre advice for ground rig not just cotton 
Spray rig set-up (Accepting that this was unable to happen due to weather conditions) 
Manual more related to workshop topics- lielps i n  note taking 
More information, from maybe diff'erent contractors on different spray applicatioli 
and nozzle setups for bancl spraying etc 
Have a look at patterns for different nozzles 

The use of ground application to apply insecticides to cotton is increasing rapidly. One major 
supp1ie1- of self propellecl sprayers has delivered more than 75 new machines to cotton areas 
over tlie last three years. This equates to an increase in capacity of 30,000 ha of spraying per 
day using consel-vative calc~~lations. There are more Llian ten brand names of sprayers found 
in  cotton production. 



7. Provide an assessment of the likely impact of the results and conclusions of 
the research project for the cotton industry. Where possible include a 
statement of the costs and potential benefits to the Australian cotton industry 
and future research needs. 

This PI-oject has lielped the cotton inclusmy retain endosulfan and as result forestalled further 
reslsictio~x on other products used by tlie intlustsy. The reduction in the incidences of off- 
target impacts of pesticides has improved tile standing oftlie industry within the comm~inity. 

The training provicled to the indus[ry personnel will help to minimise future because they 
have the skills to dove their own prohleiiis. 

8. Describe the project technology (eg. commercially significant developments, 
patents applied for or granted licenses etc). 

9. Provide a technical summary of any other information developed as part of the 
research project. Include discoveries in methodology, equipment design, etc. 

10. Detail a plan for the activities or other steps that may be taken; 

(a) to further develop or to exploit the project technology. 

Thc publication SPRAYpak will be a continuing resource for the industry. 

(b) for the future presentation and dissemination of the project outcomes. 

Most outcomes of tlie lxoject reside in tlie public domaiii and as sucli are available for future 
dessimination 

11. List the publications arising from the research project. 

Spray Application Guide - Groundrig Operators 

Spray record keeping book :"SpmyLog" 

SPRAYpak Cotton Growers' Spray Application Handbook 2"" Edition 

"Spray Rig Perfornimce in Targeting Pests under Dense Canopies" in Narrow Row Cotton 
Conference Griffitli. 

"Spraying Agricultural Chemicals" - i l l  Auslsaliaii Dryland Cotton Procluction G~iide 

"Pesticide Application Guidelines" Worltsliop Proceedings 

12. Are changes to the Intellectual Property register required? 

NO 
.. 



Part 4 -Final Report Plain Englisl~. Sumnary  
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More tlla~i 2000 cotton inclustry pel-io~mel (including growers, spray operaton, consultants 
and spray contractors) participated in  spray application workshops conducted tliroughout all 
cotton growing areas. The workshops were organised at a local level and dealt with a range 
of topics including setup for endosulfan; nozzle selection and setup; drih management; 
weather conditions and spray targeting. 

Most CRC Extension Team members attended one of the 2-3 day spray application 
worksliops to build there skills in this area and to allow them to deal with sonic spray issues 
in  their own local areas. Tlie Extension Team is a primary contact source at the local district 
level and a number of IDO's subseque~~tly cor~ducted their spmy application worksliops. 

Key indicatol-s of the success of the project include: 

The worksliops dealing with setup for endosulfan had to change the thinking of the whole 
inclustry i n  relation to the droplet size being used for insecticide application. For years the 
push liad been to use slnall droplets but overnight the industry had to embrace the concept of 
"medium" spray quality. 

Since the start of the project there has only been 8 saliiples with endosulfan 
concentrations above the export tolerance for beef (down fio~ii 229 i n  1998199) 
(National Residue Survey 1995-2002) 
The incidence of sa~i~ples  wit11 reportable endosulfan I-esidues has dropped from 21% 
to 1.2%. 

Tlie project confirmed the continued superior performance of flat fan nozzles (in relation to 
newer ingestio~i active insecticides). These nozzles help to overcome some of the off target 
losses associated with drift and evapoi-ation coliipared to hollow cone nozzles. 

Use of flat fan nozzles for illsecticicle application is becoming the norm. More than 
85% of ground applications are carried out using flat fan nozzles. (Cotton benchmark 
Survey 2001) 
Sales of hollow cone nozzles have decreased with an increase of flat fan types 
fcat~ued during the worksliops including drift reducing types ( as proscribed on the 
endosulfan label), conventional flat f a n  s and twin jet types. 

The issue of weather- conditions and spraying was a tbcus at niost workshops. Growers and 
applicators are more aware of the issues and monitoring conditions as part of all spray 
operations. 

Records are kept for 100% of spray applications. With 75% of respondents using the 
SprayLog. (Cotton benchmal-k Survey 2001) 
More than 6000 copies of the SprayLog record book have been distributed in the last 
three yea]-S. 


