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1. Media Summary 
 

Increasing demands on growers’ time and lack of perceived value have seen patronage of events 
aimed at delivering extension messages on research, practice improvements and general information 
to improve vegetable industry businesses and production practices wane. Goodwill extended by 
growers to attend events gained through past experiences with the presenters only lasts so long, and 
without good quality, well-presented topics that are requested by growers, this situation will not 
improve. 

‘Continuing on-farm improvements through good practice demonstration and extension’ provided 
both on-farm demonstrations and off-farm extension activities designed to encourage grower 
participation and create some ownership of the discussions. Growers were surveyed for topics of 
interest and were able to influence forum locations, times and formats. The resultant field days, farm 
walks, workshops and information night were well attended and received.  

Surveys at the end of the project showed that 94 per cent of people who attended the event increased 
their understanding and knowledge of the topics presented. Most importantly, of the people who 
increased their knowledge, 100 per cent were able to introduce practice change to their business that 
they believe resulted in better outcomes for that business. 

Five case studies of farms that implemented practice change that improved the farm’s production and 
business were published and distributed to encourage other growers to make small changes on their 
own farms.   

Additionally, an online fertiliser calculator will be developed to assist growers in applying the most 
economic and environmentally-friendly fertiliser rates. It is anticipated that this calculator will be 
released on the Department of Agriculture and Food, Western Australia’s website by the end of 
March 2014. 
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2.  Introduction - Continuing on-farm improvements thr ough good 
practice demonstration and extension 

 

Effectively delivering research development and extension (RD&E) has become more difficult in the 

busy vegetable farming industries over the past 10 years. Financial and production pressures often 

take priority before engagement with RD&E providers, unless providing vital information to respond 

to crisis situations. 

 

While extension of emergency information has been well attended, patronage of extension events to 

assist the vegetable over the longer term has diminished. Building a rapport with growers and 

providing them with information on topics they are keen to learn more about, combined with some 

essential information has been one method that has resulted in more farmers attending events.   

 

Due to the stop-start nature of research and extension activities and costs associated with building and 

maintaining relationships, good research outcomes are only adopted by a small number of growers. 

Projects that enable and encourage frequent contact with growers in an economical way help to build 

relationships and provide an avenue to deliver information for continual improvement aimed at 

achieving better financial and environmental outcomes for the vegetable industry.  

 

The original aim of this project was to provide a longer-term focus on demonstrating good practice at 

five ‘good practice’ key industry demonstration farms that would encourage more growers to improve 

and remain profitable with a focus on soil health and nutrient application. As the project developed, it 

was clear that for industry engagement to be successful the growers preferred to have some ownership 

of the content.   

 

The project became fluid and iterative, focusing on providing forums for growers to learn about 

important topics of their choice. These opportunities were used to extend good information that was 

able to be used by the growers to improve their businesses and production.   
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3.  Technology transfer strategy and methodology/activities 

3.1. Demonstration sites 

Initially, demonstration farms were established with the focus of improving fertiliser and water use 

efficiency through using compost and other soil amendments. When it was clear that the interest in 

using compost at this time was limited, the project was renegotiated so that funding could still be used 

to provide benefit to growers.   

 

The initial five demonstration farms included five sites each with slightly different focuses and aims 

depending on the grower’s preference.  

 

Site 1  
The aim of this site was to assess the difference in crop and environmental performance of the use of 
compost in a leafy salad crop production system. Compost was applied to one area while another had 
none applied as a control. Several crops were monitored to measure any difference in crop 
performance or environmental impact. Catch can lysimeters were installed in two areas. 
Measurements on organic matter, carbon and biological activity were also done. 

 
Site 2  
The aim of this site was to demonstrate and case study the good practice approaches made to improve 
growing practices. Irrigation design and sprinkler performance were assessed. Several uniformity tests 
were done improvements made to the irrigation system.   
Following system improvements, evaporation based scheduling, soil moisture monitoring and nutrient 
monitoring were explained to the grower and support given for these practices to be implemented on 
farm. 
 
Site 3 
Improvement of irrigation systems, irrigation scheduling and improving record keeping was a key aim 
for site three. This was a struggling business with deficiencies in key business practices. 
Demonstrating improvements to the business through good on farm management leading to better 
business management was identified as useful for many vegetable growing operations.      
 

Site 4  
Numerous irrigation assessments involving sprinkler uniformity testing were done on the property and 
a recommendation of the most appropriate sprinklers to maximise the uniformity and performance 
have been made. A second initiative was to improve chemical practice on this farm.   
 

Site 5 
The aim of this site was to improve irrigation practices in a highly sensitive water use area. A full 
irrigation assessment was done and recommendation been made on how to improve the system 
performance. Crops were monitored using soil moisture probes, soil testing for N and catch can 
lysimeters to assess practice and irrigation. 
 

While work continued implementing changes and supporting practice change on farms over a range of 

subjects, the field walks, workshops and information sessions to extend knowledge became the focus.   
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3.2. Field days and workshops and extension articles 

Work on nominated demonstration sites and additional field work on other interest farms was 

incorporated into a number of field days undertaken on growers properties. Other content that 

provided benefit to the growers was also presented at the field days by various experts and consultants 

engaged for the events.   

  
More comprehensive work was limited to only the five nominated demonstration farms, and the 
growers at those sites supported the initiation of field days, provided locations for the events and 
encouraged other growers to attend. Each field day touched on the work done at the site, as well as 
providing an opportunity to deliver other useful knowledge through various grower experiences, 
expert speakers or project staff. Additional workshops were also held to review the subject matters 
covered and let growers discuss the usefulness of the content and the direction of the content for the 
next year of extension activities.   

So that growers who did not attend the events could be exposed to the work, follow-up articles were 
published in the local industry magazine, WA Grower and other articles were published in the local 
and national irrigation industry magazines (see Appendix 1 for copies of all published articles). 

A survey was run at the final project wrap-up meeting/event and also by phone for growers who could 
not attend (see Appendix 2 for survey given to growers). The survey would act to gauge the level of 
improved knowledge, understanding and adoption of principles discussed during extension activities.  

To extend the practice change that occurred on the demonstration farms to a wider audience, case 
studies were written in a grower friendly format that were sent out with the industry magazine. As 
growers rarely read final reports, publishing case studies and using them as the basis of the final 
report seemed a logical output from the project.   

Additionally, an online fertiliser calculator is in development to assist growers in applying the most 
economic and environmentally friendly fertiliser rates. This calculator will complement the existing 
Vegetable Irrigation Scheduling System (VISS) which has seen significant improvements in water use 
efficiency where implemented. This nationally relevant tool will allow growers to enter their own 
fertiliser costs and assess the unit nutrient cost of fertilisers applied via a grower’s schedule.   

The calculator is intended to be used by all growers as an online tool. Fertiliser companies will be 
approached to provide specifications of their products, and growers will be able to add their own 
specifications into their profiles. Growers will be able to add fertiliser costs to calculate costs of a 
fertiliser program for crops grown.   

A simple table will be generated from a menu in which growers can select the number of applications 
a week and the number of weeks the crop will run. A drop-down menu with the grower’s fertiliser 
preferences will make for easy use.   

A summary in which the grower can label the crop type, bay, property and planting date can be saved 
or printed for future reference or audit purposes. This calculator will be released with the Department 
of Agriculture and Food, Western Australia’s website at the end of March 2014.    

  



6 
 

3.3. Case studies 
Case studies were well received in the field events and workshops, so were written up for 5 key 
improvements made on farms involved in the project. It was hoped that case studies showing the steps 
involved in an on farm change from recognition of an issue to practice change would help these 
becomes champions of these changes and help other growers relate to a similar situation on their farm. 

• Good practice irrigation on gourmet and baby leaf crops addressed irrigation system 
improvement and scheduling resulting in better crops and potential reduction in water and 
power use. 
 

• Records and comparisons key to improving vegetable production business discusses the 
need for business to plan, check the plan against the result and review the results to make 
informed decisions on both production, operational and administrative  areas of the 
business. 
 

• Turning theory into practice to improve scheduling of drip irrigation discusses the 
changes growers were supported to implement and how it affected their production 
following a previously successful research project into improving irrigation of tomatoes 
using drip irrigation  
 

• Good practice irrigation improves vegetable production is a case study of the process a 
grower was supported to do to make sure that the best decision was made on the upgrade 
of his existing irrigation system.   

 
• Good practice to improve chemical application and risks is a summary of the process this 

grower used to make necessary changes to improve his chemical practice when applying 
metham sodium.  It looks at operation aspects of effectiveness and application method 
and the realisation of the risk to this business when not correctly applying this chemical. 

4. Evaluation and measurement of outcomes - impact and adoption 
Surveys were given out to growers towards the end of the project to assess how the events that had 
been held have impacted or influenced those who attended (see Appendix 2). The survey was 
completed by groups of growers at the final workshop or over the phone. 16 growers in total 
completed the survey in full to be included in the final results.  
 
Although 16 growers was a small sample of the total number of growers who attended the workshops 
and field days over the project duration of three years, those who did complete the survey where from 
a wide range of areas and business types and so cover a good cross section of the industry as a whole. 
However, due to the small sample size, results cannot be overly conclusive as only limited 
information can be extracted from the surveys. It would be advisable in future work in this area that 
each grower is surveyed at each event in the form of feedback forms, to ensure all opinions are 
captured and included in the results of such a study. 
 
Of the 16 growers surveyed, 15 reported to have increased their level of knowledge on the subject 
being presented at the workshops attended. All growers who attended the workshops were aware of 
the follow up article in the WA Grower magazine, emphasising the importance of the magazine as an 
extension tool to transfer information and to reach those who may not have been able to attend the 
workshops. In future surveys, it will be important to delve further into whether growers are reading 
and extracting information from these articles, a question that was not covered in this study.  
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All but two of the 16 growers surveyed reported to have actively sought out further information on the 
topics of the workshop/field day they had attended in order to further increase their knowledge and 
understanding. 
 
Of the growers surveyed, 15 reported that they had trialled new practices as a result of attending the 
workshops or field days, and all 16 growers have now made changes that have become a standard way 
of doing things in there vegetable production operation. Every grower surveyed also agreed that these 
changes have resulted in lower input costs and/or a better crop. 
 
It was difficult for some growers to confirm that the changes then led to a better return or net profit 
due to fluctuations in prices received for the crops and other variables involved. However, all but one 
grower agreed that the practice change is likely to have resulted in a better environmental outcome 
within their vegetable production operation. 
 
The feedback from the growers in the surveys and from contact with growers following each event 
was consistently positive. Up to 35 growers were in attendance at some events and follow up 
communication with many growers was common to provide them with further information or 
contacts.  
 
Overall, approximately 50 growers across the region would have attended at least one field day or 
workshop throughout the project duration. Growers have expressed interest in continuing the 
workshops and field days into the future as a continued source of information, as well as a valuable 
networking opportunity for them to make contact with other growers and industry members. 
 
The results of the survey of the 16 growers sampled were positive and consistent across the board. 
However, due to limited numbers of growers completing the survey compared to the total number of 
growers that across the duration of the project, it is difficult to extrapolate and assume that other 
growers who attended the events would have had a similar experience. General feedback and 
discussions with growers post workshops/field days were positive, with many growers contacting the 
project leaders for further information, however in future it would be recommended that a more 
formal method of receiving feedback be established to quantify the impact the extension methods are 
having on growers in the field. 
 
We know from the survey results that change has been achieved on 15 out of 50 – or 30% – of farms 
as a result of demonstrations and workshops held as part of the Good Practice project.  There is 
evidence through general discussion with other growers (not officially surveyed) that this figure is 
likely to be greater, with growers implementing new technology and best practice methods to a range 
of areas within their operation. 

5.  Discussion 

5.1. Demonstration sites 

 

Demonstration farms established in the early stage of this project with the aim of improving fertiliser 

and water use efficiency using compost and other soil amendments were not as popular as anticipated. 

Modifying the project’s focus to deliver information in different formats that resulted in good 

practices throughout the farm business was well received by the growers.   

 

Several events including field walks, workshops, information nights and meetings provided forums to 

extend information chosen by the growers and selected by the project team. This approach proved 

successful in increasing attendance and highlighted that with good content delivered at times and in 
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formats to suit growers, they are more responsive and more likely to be influenced by the 

presentations.   

 
Assisting growers along the path of change management from attitudinal, aspirational, increased 
understanding and knowledge to implementation and practice change is a process that requires 
support. Through this fluid approach and relatively flexible project scope, staff were able to work in 
groups and one-on-one to help support practice change on-farm.  
 

5.2. Field Events, Workshops and information evenings 
Over the duration of project VG 10082 a number of field days, workshops and information sessions 
were run in order to extend good practice ideas and information to vegetable growers. Growers from a 
wide range of areas attended different events to hear from a number of guest speakers as well as 
growers sharing their experiences. Discussions and panels were held after each event to give those in 
attendance the opportunity to ask questions, share their views and learn more about the topics. 
 
The following events were held as part of VG 10082 from 2011-2013: 
 

1. Plant Pathology information night/workshop – September 2011, Wanneroo 
2. All Things Soil field walk – November 2011, Gingin 
3. All things Irrigation field walk – May 2012, Myalup 
4. Good Practice Chemical Use information night/field walk – July 2012, Myalup & Wanneroo 
5. Carbon & Nitrogen Management and IPM in vegetable production information night –  

August 2012, Wanneroo 
6. Irrigation systems, Operation and Technology workshop – December 2012, Carabooda 
7. IPM workshop with Paul Horne – May 2013, Wanneroo 
8. Presentation of case studies and Wrap meeting – Aug 2013, Wanneroo 

 
A collection of articles published in the WA Grower magazine and Irrigation Australia Overflow 
publication are provided in Appendix 1 of this report. These articles summarise the events held and 
demonstrations undertaken to share the information with all growers including those who were not 
able to attend the events. Many of these articles were also published in Vietnamese to ensure growers 
with Vietnamese as their first language could also benefit from the content. 
 

5.3. Case studies 
Writing the case studies seemed to be an effective way of summarising the work that made a 
difference to the grower on their farm.  It allowed reflection of what had been done successfully and 
what had not been able to achieve.  It also provided a good media format that could be used for 
extension during and after the project.   

 Often final reports are never read by growers, whereas shorter case studies that are published in or 
with the Grower Magazines or sent out with industry mail are more likely to be seen.  Writing the 
case studies was not an initial task for the project, but is believed to be a valuable extension tool.  
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5.4. Project Recommendations  
Funding to continue this extension method would allow continuing engagement with growers on the 
Swan Coastal Plain and may provide a template for other regions and service providers working with 
the vegetable industry.  

Regular surveying and discussions conducted through extension events such as those reported in this 
project gives an opportunity for extensive feedback to funding bodies as well as peak industry bodies, 
making such a project a efficient and effective use of industry funds.   

A more structured and rigorous feedback and evaluation approach would be recommended in future 
projects to gauge a more accurate understanding of the changes made and adoption of best 
practices/new technology by growers.  

It is recommended that funds be provided for further work on the Swan Coastal Plain and similar 
extension projects throughout vegetable growing regions of Australia.  
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7. Appendix 1 – Case Studies 

Case Study 1 – Good practice irrigation on gourmet and baby leaf crops 
Rohan Prince from the Department of Agriculture and Food and a farmer at Pearsall, north of Perth, 
undertook an irrigation assessment of a property in Wanneroo. The farm produces ‘leafy’ greens, 
including lettuce, baby spinach and leafy herbs.   

This farmer participated in the project to find ways to reduce his costs and believes it is necessary to 
“change practices to save money, by reducing inputs”. Considering water is the most important input, 
this farmer believes improving water use should be the first priority for annual horticulture 
enterprises.  

A major issue was the difference in pressure from one end of the farm to the other, resulting in uneven 
watering and difficulty in scheduling irrigation reliably. Pressure dropped from 260kPa close to the 
shed to as low as 80kPa at the far end of the farm. After discussion, it was identified that the issue was 
a result of a larger volume pump being installed after the original pump stopped working.   

Increasing the size of the pump was intended to increase the area irrigated,  which it did, but the larger 
volume of water increased the speed the water moved through the pipe causing increased friction and 
therefore pressure loss. The pump was therefore operating at the lower end of the pump efficiency 
curve. 

The options were downsizing the pump or upsizing the mainline. Replacing the existing 100mm 
mainline with a larger 150mm main would have required shutting down production, re-plumbing the 
valves and laterals and would have been costly and time consuming.   

After speaking to a certified irrigation professional a decision was made to run a second 100mm 
mainline along the end of the beds, joined in several points and straight after the pump.   

Adding the extra pipe effectively halved the velocity of the water and therefore significantly reduced 
the loss to friction. Lower friction resulted in higher flow from the pump and allowed an extra line of 
sprinklers to be run. Where seven lines had run, now eight were running with less pressure variation 
reducing pumping costs by one eighth or 12.5%. 

Further reductions in pumping time were possible following improvement to sprinkler uniformity. An 
initial catch-can test performed on the old Raindrop butterfly sprinklers showed they were operating 
below the recommended standards. The distribution uniformity (DU) was only 68.5% and the Co-
efficient of Uniformity (CU) was 73.7% with a mean application rate (MAR) of 17.4 millimetres per 
hour, compared with a minimum standard of 75% DU and 85% CU.  

This was caused by a combination of factors including lower than recommended operating pressures, 
old worn nozzles, sprinkler risers of different heights, and risers not being completely vertical.  

Figure 1 shows a surface map of the irrigation testing performed with the old Raindrop sprinklers. The 
more areas of a similar colour to the average application, the more evenly the water has been applied. 
The water application within the bay tested ranged from 9 to 32mm/h.   
 
It was decided that a new sprinkler should be sourced and tested with a more appropriate jet size to 
accommodate the flow of the pump and the number of lines wanting to be run at one time.  
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 Rain Drop Sprinklers
140 kPa DU 68.5%, CU 73.7%
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Figure 1 Surface map of mm application (legend to the left of graph) from sprinkler testing of 
Raindrop sprinklers operated at 140kPa 
 
Based on the flow at the water meter and the required flow to run the desired numbers of sprinklers, 
two possible nozzles were considered. These were tested on separate occasions with vertical risers at 
similar height and both resulted in even pressure throughout the laterals to each sprinkler.  
 
The most efficient jet was selected for installation throughout the property. Jets in this sprinkler are 
interchangeable, so testing different combinations was not difficult. Figure 2 displays that the 
application rate ranges from 14 to 20mm/h and is clearly more even than the old Raindrop sprinklers. 
MAR is similar but the irrigation uniformity is far better. 

Over the warmer months, better uniformity of application has reduced the need to over-water the crop 
to compensate for a poor sprinkler pattern. The grower reports that he can now account for every 
minute of watering in his production. The improvement from the initial test of 73.6 to 93% DU has 
saved up to 27% of the water needed to achieve even irrigation. This is 16 minutes per hour less 
watering or 47,730L/ha/h of irrigation.  
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Reduction in runtime by up to 27%  to account for uneven watering patterns by changing the 
sprinklers combined with the 12.5% from increasing the mainline size resulted in a pumping cost 
saving of as much as 40%.  

This significant decrease in power costs helped recoup the investment in improved irrigation over the 
growing season. When combined with the potential for more even crops and better production the 
choice to improve this irrigation system on this farm was clearly a good one to make.  

Not only has there been a reduction in pumping costs, but the grower has found that he is less likely to 
exceed his water allocation while ensuring best quality production. He has also been able to increase 
the area that he crops each year with that same water allocation. 

Sprinkler with Jet B
160 kPa DU 93.5%, CU 93.8%

MAR 17.9 mm/hr

19

17

15

19

19

18

20

20

16

18

18

1 2 3 4 5
1

2

3

4

5

8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 

 
Figure 2 Surface map  of water applied from sprinkler B in mm (legend to the left of graph) 
operated at 160kPa 
 
Summary 
Through some minor maintenance and small investment, irrigation uniformity was significantly 
improved on this property. Recovering the cost has come from improved crop evenness and savings in 
fertiliser and electricity costs from pumping.  The added benefit is taking the pressure of the water 
licence and allowing the farmer to grow more crops with the water savings.  
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Case Study 2 – Records and comparisons are key to improving the businesses 
Many vegetable farmers work long hours, have to move quickly to keep up and make decisions on the 
fly. For one farmer who was finding it hard to remain profitable, the key was to slow down. 

A leafy crop grower north of Perth was struggling to produce consistent good quality produce and 
therefore struggling financially. After trying many different approaches including increasing the 
number of lines he grew, growing larger areas and working longer hours, he became involved in the 
Continuing on-farm Improvement activity through the Good Practice Project.   

Looking at the grower’s business, the first issue identified was the lack of records. While some of the 
information was in this grower’s head, none was written down on how he grew his crops from year to 
year - when he had planted and harvested crops, how much it was costing him to grow a crop and how 
much he needed make from that crop to make a profit. 

Without the records from year to year, decisions like when to decrease and increase plantings going 
into and coming out of winter became difficult and were risky to the business.  If the wrong decision 
was made he might have far too much produce, or worse, no produce that could jeopardise his 
relationship with the company he supplied. 

Following a business course arranged by the Good Practice team the grower started to realise that he 
needed more information to make good decisions. Vegetable farming is a lot more than just growing 
the produce, and more extensive records than just how to grow the crops were needed.    

This grower sat down and worked out how much it was costing to grow each line and how much he 
made from each line.  

After careful analysis and discussions with his accountant, he realised that one of his biggest lines, 
Chinese cabbage, was not profitable. The amount of money he was spending on crates to transport the 
cabbage and the other inputs such as labour, fertiliser and electricity to irrigate and then cool the crop 
after harvest, meant he was just breaking even for a huge amount of work.   

Alternatively, he identified that one of his smaller lines that was always in demand was making good 
profits. He decided to inform the company he supplied that unless he could get an increased price for 
the Chinese cabbage he would not be able to supply it. The supplier raised the price, but lowered the 
volume, which suited the grower as it meant the line became profitable. 

In the same analysis of his business he realised the amount of money he was spending on labour was 
an issue. Many of his lines were harvested by hand and required many hours of labour to pick, bunch 
and pack.   

Some of his lines were already mechanically harvested and seeded which reduced the labour 
component considerably. By concentrating on increasing the markets of his mechanically-managed 
crops he could reduce his labour and become more profitable.   

At the same time the grower was improving his business decisions we realised his growing decisions 
had to improve. He asked for help to improve the nutrition and irrigation of his crops.  A systematic 
approach to improving his practices was worked through to improve his efficiency and therefore his 
profitability. 
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The first steps involved improving his irrigation to a standard that meant he could schedule it. 
Irrigation uniformity testing was done and by changing nozzle sizes a more uniform wetter pattern 
was achieved. 

The second step involved keeping records of evaporation, irrigation and monitoring soil moisture to 
see what worked best on the crops on his farms. Fine-tuning for crops that had irrigation 
recommendations  and working out requirements for crops that had little or no information. 

Next was recording the fertiliser applications and soil nitrogen and the growth that resulted. With this 
information the grower was better able to match his fertiliser application to the plant requirements. 
This was one of the most important records for this grower to keep. By knowing how much fertiliser 
he was applying for different plantings throughout the year he could clearly see how crops sped up 
and slowed down with the day length and weather and was better able to forecast when he needed to 
increase or lower his application rates.   

He was able to develop fertiliser programs for several periods for several crops throughout the year. 
Additionally, what proved useful to this grower was gaining a better understanding of unit rates of 
individual elements.  

The project team developed a spreadsheet that he would enter in his program and the prices he would 
pay per tonne or kilogram of product. The spreadsheet would show the units of nitrogen, potassium, 
phosphorus, sulphur and several other elements within the fertilisers, the price spent on each fertiliser 
and the total program.    

Working out the units of each nutrient proved important. With so many products on the market and 
problems with sourcing the same one all the time, the spreadsheet allowed him to find suitable 
substitutes or alter his program while maintaining the same rates of weekly units of nutrient.   

The spreadsheet was popular with others also and will be developed into an online tool. In 
conversations the grower commented that since he has been involved in the project he keeps records 
of everything and as a result his business is on the up and up. He has become more profitable and is 
farming in a more sustainable way. 

Summary 
With the rapid pace of the vegetable industry, people often forget that keeping good records and 
reflecting on what has been done can help plan a better path for the future. By slowing down enough 
to have a look at his business as well as how the crops were being grown this grower realised he was 
working hard for very little reward.   

With some minor changes to his operations and major changes to how he kept and used records, he is 
now a more profitable sustainable grower. 
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Case Study 3 – Turning theory into practice to improve scheduling of drip irrigation  
Turning theory into practice change often takes many years with incremental steps along the way 
from knowledge and attitude to actual practice. This case study describes the adoption of evaporation-
based scheduling using drip irrigation, the support needed and the result for the farmers involved.  

Following HAL project VT10001 to develop good practice irrigation for drip irrigation, four growers 
were keen to try implementing the methods developed but requested some support. The Continuing 
Good practice through on-farm demonstration seemed the perfect fit. 

Changing the way the growers irrigated their crops, although shown to work in the previous project, 
was still a huge leap of faith and would need to be refined to work on commercial scale farms with 
multiple crops and varying irrigation systems.   

Most of the growers were familiar with the vegetablesWA evaporation SMS that provides daily 
evaporation and forecasting, but were unsure of how to use the information. Another resource 
available was the Vegetable Irrigation Scheduling Service (VISS), a web-based irrigation calculator 
that once set up had the capacity to email the irrigation requirements for your farm to you.  

The theory being extended to growers was that using the previous 24 hours evaporation and looking at 
the forecast for the day, you could replace the water used by the crop to minimise excess drainage of 
water and leaching of nutrients and still produce good crops. Support in the form of irrigation 
assessments, advice and soil moisture monitoring service was provided to reassure the growers the 
new practice was not causing stress and crop losses.   

Two of the growers preferred to work with the SMS being sent to their phone and a table that showed 
the stage of the crop down one side and the amount of evaporation to replace along the other. It was as 
simple as looking where the two columns intersected and that was the water requirement for the day. 

The other two  were interested in trying the VISS that required the application rate of the drip tape and 
the planting date to be entered online, after which they would be emailed the daily run times and 
water requirement based again on the crop growth stage and evaporation. 

Through the previous project, all the growers learnt the importance of providing even irrigation to the 
crop to avoid excess watering in some areas and under-watering in others.   

Application uniformity of the drip tape was tested and when necessary some adjustments were made. 
Two of the systems were quite uniform with variation of flow rates less than 10%. These growers did 
not have to make changes to their irrigation setups to be able to schedule efficiently.   

Due to slopes and long drip lines some modifications to the other growers’ properties were necessary. 
One of the irrigation systems took 12 minutes to charge the drip lines from the bottom to the top of 
the shift. When the required irrigation was as short as 20 minutes and the number of shifts was as 
many as seven per day, then a large amount of water over the season was being wasted. This was due 
to the water being able to drain from the sub-main after the valve through the drip tape once the shift 
had finished.   

A solution was found that reduced the time required to charge the lines to 2 minutes. Pressure check 
drain valves on each take-off form the sub main, set at the operating pressure of the drip line would 
only open once the mainline pressure had built up and would shut down once the shift changed, 
preventing the water draining out of the sub main.    
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This immediately reduced the run times required to irrigate evenly on this property. Over a 20 week 
crop with an average of four shifts a day this immediately saved 90 hours pumping time and over 4.5 
ML of water per hectare of crop. 

The change in irrigation timing was significant with all growers. One grower was previously applying 
three to four 1.5 hour shifts changed to applying five to six 30 minute shifts. Another who was 
applying a maximum of six to seven 1 hour shifts reduced them to a maximum of 35 minutes.   

The soil moisture monitoring from before and after the practice change was evidence that the growers 
had changed the way they were applying water and clearly showed a reduction of deep drainage.   

The setup of the soil moisture sensors was three probes, one measuring the top 15cm, one the next 15 
to 30cm and one below the root zone at 30 to 60cm. 

The rise and fall and the slope of the lines of graph from the soil moisture probes is an indication of 
the amount of the drainage from one profile to the next.  

The time between movements of the different lines shows the time water takes to drain from one 
profile to the next. By understanding these graphs the growers were able to tailor their irrigation to 
achieve little drainage and retain nutrients within the root zone, or alternatively confirm a leaching 
event to remove salts from the root zone of the crop. 

Examples of these graphs are shown in Figure 1 old practice and Figure 2 new good practices. The 
vertical gridlines represent 9am each day and the horizontal gridlines the percentage soil moisture. 
The blue line is measurements taken in the top 15cm, the green line taken from 15 to 30cm and the 
orange line is measurements from 30 to 60cm.   

In sand, it is not unexpected to see large rises in the top 15cm (blue line), with smaller movements in 
the 15 to 30cm profile indicating some water is being used by the crop or held in the zone above.   

If the rise and fall in each profile was at a similar time and intensity as in Figure 1, this would indicate 
significant drainage past the first zone. The individual movements of the orange profile indicated a 
significant amount of water from each irrigation event was passing the root zone and leading to 
drainage. In Figure 2, the very small movement on the 30 to 60cm zone (orange line) indicates that 
only a very small amount of water has made it past the first and second depths as a result of the 
combined irrigation over the day, not individual events. This pattern indicates low drainage and 
efficient use of water. 
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Figure 1.  Soil moisture graph showing original pattern of irrigation.  Movements can be seen is 
each profile, 0-15, 15-30cm and 30-60cm indicating water is passing each profile with each 
irrigation event beyond.  
 

Figure 2. Soil moisture graph showing more controlled irrigation with little movement of water 
in the deeper profiled of the soil, using evaporation-based scheduling and soil moisture sensors 
to fine-tune irrigation 
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On following up with each grower who had tested the new scheduling, they were asked if the crop had 
been any better or worse and if they believed they had used any more or less water.  

The first grower, who generally had slightly lower yields than the others, commented that he had 
definitely used less water and had his best crop in a long time. The second and third growers who had 
both been under pressure for exceeding their water licences commented that they had not lost any 
yield and that they had used 30 to 40% less water, which had eased the pressure from the water 
license regulator. 

The fourth grower said that he had used less water, but what he had noticed most was he needed to 
reduce his fertiliser use to account for the lower levels of drainage and leaching of nutrients from the 
root zone. 

Another tool that was used to demonstrate the lower levels of drainage was dye. Blue dye was put on 
to about 10 drippers and the grower was asked to run his irrigation as he would normally run it for the 
next 24 hour period. After 24 hours a trench would be dug along the drip line where the dye had been 
placed. The dye was carried to the depth the water had reached as the combined effect of irrigations 
over the day. Previously, only a single irrigation event was tested with the dye. By running the test for 
24 hours, monitoring the soil moisture with logging soil moisture sensors then comparing the depth of 
the dye to the soil moisture sensors, the growers learned two things.   

Not all water from each irrigation was being used by the plants and some had drained past the depth 
the crop could use it easily. 

Water movement could be clearly seen on the soil moisture graphs. This increased confidence in the 
scheduling method and the use of soil moisture probes to fine-tune irrigation. 

For practice change to continue economic benefit would need to be shown. Based on the electricity 
saving from reduced pumping time and fertiliser saving, the increase in profit was as much as much 
$3000 a hectare per season.  If the water saving meant more crop could be grown, an additional 30 to 
40% of area grown may result in an extra $30,000 per hectare per season.  

This benefit most growers acknowledged was that they had reduced the pressure from the water 
regulators and had more water to grow other crops throughout the year, meaning they could make 
more profit.   

Summary 
The early adopters who had been willing to try a different crop management technique required 
support to implement the practice change and to understand the concept. Each grower had small 
issues to work through to be able to incorporate this new practice into their existing business. After 
the first season all saw benefits to their business. 
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Case Study 4 – Good practice irrigation improving production 
This farmer produces summer carrots and winter potatoes on about 60 hectares of land 50 kilometres 
south of Perth. The owners recently saw the need to improve irrigation performance as they increase 
their reliance on applying fertiliser through the irrigation system.   

With the farm established over 30 years ago when water was not seen as such a scarce resource, 
irrigation system layout was generally based on pipe length or machinery wheel spacings. This 
resulted in lateral spacing of between 15 and 16 metres and sprinkler spacing of between 13 and 14 
metres.  

Moving laterals and sprinklers is a costly and time consuming exercise, and for a farm with little 
down time between crops was not a realistic option to improve sprinkler uniformity. With that in 
mind, a series of catch-can testing sessions of sprinklers was done to match performance 
characteristics to the existing spacing. 

Four different brands of sprinkler with different nozzles were tested under regular operation in a range 
of wind conditions. Forty catch-cans in each of the four test areas were placed evenly between two 
laterals and the width of one sprinkler. Tests were run for a minimum of 30 minutes and the volume 
received in the catch-can recorded. Performance was assessed by calculating the distribution 
uniformity (DU) and co-efficient of uniformity (CU). 

An acceptable level of efficiency is considered to be greater than 75% DU and 85% CU. Results 
ranged from 63% to 79% DU and 75% to 88% CU. 

Using DU to calculate the scheduling coefficient (SC) showed an improvement from 1.58 to 1.26. 
Improving DU from 63% to 79% therefore has the potential to reduce the need for extra watering by 
up to 55%, or total water saving of more than 20%. 

The difference in evenness of water application can be seen by looking at the surface map from the 
catch-can testing. The green colour shows the average application rate on the map, therefore the 
greater area of green the more even the application. Orange and red indicate lower water than average 
and the blue-purple indicates higher than average irrigation.   

The time taken by the growers to do the testing really shows the value they place on irrigation.   

“Irrigation for delivering water and fertiliser to the plants as evenly as possible is essential when you 
want to grow a good even crop,” the grower commented. “And now that we fertigate most of our 
nutrients, the irrigation is even more important.” 

The decision to change the farm’s 2000 sprinklers was an informed decision made through testing 
which not only showed the best sprinkler, but also highlighted differences in in-field performance of 
different brands of sprinklers.   

It is important to test sprinklers in field conditions before a large purchase is made. In this case, not 
only was the retailer happy to be involved in the testing, but an irrigation company representative also 
helped with the testing and measurement of the catch-cans. 

The second improvement was the use of pressure regulators. Another issue on some parts of the farm 
was the difference in pressure in laterals within irrigation shifts and drainage of the laterals, therefore 
air in the system was causing damage to the sprinklers on start up. This was due to additions to 
sections of irrigation over the years, elevation changes, and incorrect initial irrigation design.   
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To improve this without major site works, pressure regulators with built-in check valves were used. 
The framers first mapped the pressure of each lateral in the problem area of the farm to make sure the 
pressure regulators should work at the desired pressure. Once the flow and desired pressure and 
sprinkler type were known, the regulators were selected and installed on a shift.   

“The difference was immediate,” the grower said. “The water now starts up and shuts off immediately 
once the shift changes. There are no more leaking sprinklers and the pressure is even from end to 
end.”   

With thousands of litres contained within the lateral lines on farm, a significant amount of water is 
being saved on a daily basis through reducing the losses on start-up and shut down.   

These modifications have come at significant cost, but the growers believe that these improvements to 
their farm are an investment which will be repaid over a couple of years through reduced pumping 
time and fertiliser, combined with a more even crop and improved yields.  

The time that the farmers invested into the improvements, although small, was one of the most 
valuable contributions. For them to see the difference in the catch-cans and the pressure of different 
laterals really hit home the benefits that could be made by improving things on their farm.  

The other important factor was the irrigation industry’s willingness to assist in the testing process and 
obtain the correct sprinklers and fittings required to do the testing correctly.   

 

 

Figure 1 Surface maps from catch-can irrigation testing showing below-standard DU and CU 
(left) and  acceptable levels (right).  Mm application shown in legend to the left of sprinkler A 
graph. 
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Figure 2 Catch can layout of during the sprinkler testing.  

 
Summary 
Through a small investment of time, the growers have improved irrigation performance and practice 
on their farm. While the investment for 2000 sprinklers and pressure regulators was significant, the 
return on that investment can be seen through reduced pumping cost, less wear and tear on the system 
from air, and more even crops resulting in better pack-outs. Good practice is considering the most 
basic inputs and making sure they are working as intended. 
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Case Study 5 – Good practice to improve chemical application and risks  
The soil fumigant Metham sodium is used on many vegetable farms in Western Australia. Several 
changes in the conditions in its registration over the years had seen some growers not applying the 
chemical as now directed on the product label.   

While the vast majority of vegetable farmers are very diligent in their operations, several incidents 
have raised concerns that farmers at putting themselves at risk of fines under environmental and safety 
laws.   

The label on chemical products registered by the Australian Pesticides and Veterinary Medicines 
Authority is not only intended to minimise waste and cost through providing correct instruction of the 
rates and application chemicals, but also to protect users and the environment from harm. 

It is a legally-binding document that the purchaser and user agree to follow through the purchase and 
use of the product. 

When identified that Metham sodium was not being used correctly, a workshop was held to inform 
growers through continuing on-farm improvements through good practice.   

One farmer, unaware he was applying the chemical incorrectly, realised that not following the label 
was a huge risk to his business that might result in crop not being accepted by his markets and danger 
to his workers. An incident with the chemical would be sure to result in financial stress and the 
possibility of the grower leaving the industry. 

Identifying safety of his staff, produce, and business as the highest priority, he also saw that he might 
be able to improve the effectiveness of the chemical by changing to the recommended method of 
application. 

When the grower looked he found no available off-the-shelf solution appropriate for his farm. 
Through discussions with the manufacturer and looking at reference papers on the use of the product, 
he and his business partner set about designing a purpose-built fumigation rig.  

Through the design period the grower identified all the possible issues using a new method and tried 
to overcome these. One criticism of applying Metham as suggested on the label was the speed of 
application. Previously allowed methods were much quicker, although not as safe. The new method 
would take slightly longer but was acceptable because it was considered more effective.    

Other concerns were that when applying Metham sodium under the ground, it was hard to tell if it was 
working, if the nozzles were being blocked, and that the correct rate was being applied to the soil.   

To test the effectiveness of the chemical the grower did two tests. Oats were sown prior to the 
Metham being applied in strips along the test area. Where Metham had been applied the oats did not 
emerge from the soil. This showed that the Metham gas still moved up though the profile when 
applied at about 20cm using tynes with sprays nozzles behind them.   

To test the spread of the sprays, a channel was dug across the field and the tynes moved through the 
soil until in the channel. The spray pattern was assessed using water to see if the spread was adequate 
from behind the tyne. 
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Through careful examination of the label, the grower also noticed that the volume of water used to 
apply the chemical could be increased, meaning larger spray nozzles could be used behind the tynes 
which resulted in less risk of blockage. 

The grower also identified decanting the Metham as a safety hazard. He designed his rig to minimise 
any risk of spillage of the chemical making it safer for the operator of the machinery. An onboard 
water tank allowed any flushing of the rig to be done in the field not around the shed. This again 
minimised the risk of accidental exposure of other staff not wearing personal protection equipment. 

Following development of the equipment the grower agreed to do a video to help educate other 
growers to the risk, not only to workers’ safety and environmental responsibility, but all the issues 
surrounding food safety and the potential financial risks of not applying chemicals as per label 
requirements. The video was shown at a follow-up workshop and was by far the most popular topic 
that night.   

The good practice was not only using the chemical as per the label instructions, but identifying all the 
potential effectiveness issues, safety issues and business issues and addressing them prior to full 
development of the machinery. 

The operator of the rig commented that he felt a lot safer being able to apply Metham using this rig 
and that it had expanded the hours he could apply Metham. He continues to say that the weather did 
not matter as everything was underground and no fumes released.   

An additional benefit was the reduction in water required to apply the chemical. With a roller sealing 
damp ground there was no longer need to maintain irrigation for long periods of time to prevent gas 
from travelling off-site. 

Summary 
Through good practice the farm reduced their business risks, increased the effectiveness of a chemical  
being used, reduced unnecessary water use, and increased the hours of operation and the safety to all 
staff on the farm.  These are all good outcomes for the business. 

For the farm to agree to make the video that showed that they had not been using the chemical 
appropriately and the steps involved to work out how to use the chemical correctly was brave.  He 
challenged other growers to make to right choice when it comes to chemical use and documents his 
attitudes and thought process that would lead to better use of the chemical and remove the risks of 
misuse from his farm.   Through documenting his challenge he has become a champion for good 
chemical practice.   



25 
 

 

Figure 1 Custom built Metham sodium application rig 

 

Figure 2 Behind the buried tynes that create space for the spray nozzles to apply the chemical, a 
flat bar levels the soil before the heavy roller seals the soil to prevent loss of gasses. 
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Figure 3 The closely spaced tynes, spraying water, in a demonstration of how the chemical is 
evenly sprayed into the soil  
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1 For each grower at your table, please write down the approximate area for each Grower's Farm 

in acres or Ha . Note, each grower is allocated a letter of the alphabet which will be used for 

all questions.  Providing your name is optional please circle

   Grower A,     Name                                                                                                              ac   /  ha

  Grower B,      Name                                                                                                                ac   /  ha

   Grower C,    Name                                                                                                               ac   /  ha

    Grower D,   Name                                                                                                              ac   /  ha

    Grower E,    Name                                                                                                              ac   /  ha

     Grower F,  Name                                                                                                             ac   /  ha

please circle

2 In addition to this meeting, have you attended another good practice event?                                       

If Yes, please write your Grower letter (A,B,C,D,E,F) next to the events you attended Yes  / No

September 2011, Pathology night , Wanneroo Tavern

November 2011,  All things Soil - Field Walk Gin Gin 

May 2012,  All things Irrigation- Field Walk Myalup 

July 2012,  Good Practice Chemical Use Myalup or Waneroo 

Aug 2012, Workshop on carbon & nitrogen management in vegetable production & IPM Control 

for Brassica Cropping 

 Dec 2012, Irrigation Systems, Operation & Technology, Carabooda

May 2013, Implementing IPM for vegetable Cropping 

3 Who  noticed the followup article in the WAGrower magazine following the event.

4 Which of these events present information that changed your level of knowledge on the subject 

presented

September 2011, Pathology night , Wanneroo Tavern

November 2011,  All things Soil - Field Walk Gin Gin 

May 2012,  All things Irrigation- Field Walk Myalup 

July 2012,  Good Practice Chemical Use Myalup or Waneroo 

Aug 2012, Workshop on carbon & nitrogen management in vegetable production & IPM Control 

for Brassica Cropping 

 Dec 2012, Irrigation Systems, Operation & Technology, Carabooda

May 2013, Implementing IPM for vegetable Cropping 

The next three questions try to gauge the level of change that each grower experienced

5 Who looked for more knowledge on a topic from the field after the field days/workshops and 

information sessions. Please list grower letter

6 Who trialled changing the way they did some practices on farm as a result of the field 

days/workshops and information sessions

7 Who made changes that have now become the standard way of doing things 

8 Which grower believes the pratice changed resulted in lower input cost or a better crop. 

9 Who thought the lower cost or better crop resulted in a better return or net profit? 

10 Which growers thought the pratice resulted in a better environmental outcome. Please write 

down grower letter

11 For the group please write down some subjects that you would like some help to understand 

better or want to learn more about.

Swan Coastal Plain Project Survey and Evaluation 

Please write down your Grower letter for each event that 

changed your knowledge about the subject presented

Please write your Grower letter (A,B,C,D,E,F)

Please write your Grower letter (A,B,C,D,E,F)

Please write your Grower letter (A,B,C,D,E,F)

Please write your Grower letter (A,B,C,D,E,F)

Please write your Grower letter (A,B,C,D,E,F)

Please write your Grower letter (A,B,C,D,E,F)

Please write your Grower letter (A,B,C,D,E,F)


