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Abstract 
New irrigation research is offering exciting options for growers to improve water use efficiency and 
yield through more precise scheduling and application technology. 
 
In February 2015, seven researchers travelled to three cotton regions (Central Queensland, the Gwydir and 
Macquarie Valleys), providing the opportunity for growers and consultants to hear about, question 
and see the latest Cotton Research and Development Corporation (CRDC)-funded irrigation 
research in action. 
 
A comprehensive evaluation of the tour was undertaken to provide feedback on current irrigation 
research and plans for its adoption, and emerging technologies.  In addition it provided a valuable 
forum for discussion of research gaps in scheduling and application information. 
 
 
Janelle Montgomery 
NSW Water Use Efficiency Technical Specialist, CottonInfo/Irrigation Officer, NSW DPI 
17 April 2015 
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Tour Information 

Background 
In June 2014, irrigation researchers met in Narrabri for IrriCOMM.  This workshop arose from discussion 
between CSIRO, CRDC and NSW DPI about irrigation research.  The tools that irrigators are using to 
manage their irrigations have not changed dramatically over the last 20 years – despite investment in, and 
resulting advances to, R&D.  The dominant tools being used by irrigators are capacitance based soil 
moisture measurement devices, and, more often than not, growers are making irrigation decisions based 
on their experience: years of irrigating and knowledge of their irrigation system, field, and soils, and most 
appropriate time to irrigate that crop under those specific circumstances.  
 
Researchers have been developing weather and plant based scheduling methods, however, uptake of these 
technologies by growers has been limited due to a lack of local readily available evapotranspiration data, 
suitable crop coefficients, and the complexity of plant based methods when applying this to large scale 
broad-acre cropping systems in a highly variable climate. 
 
The IrriCOM workshop enabled researchers to interact and discuss these issues, gaining a better 
understanding of current and future technologies and tools for irrigation management in cotton.  It was 
found that significant progress has been made with a variety of irrigation technologies and that much of 
the research was at a point where it was needing to be extended to the wider cotton community – hence 
the 2015 Cotton Irrigation Technology Tour evolved. 
 
The purpose of the 2015 Cotton Irrigation Technology Tour was to showcase the latest irrigation 
scheduling and automation field scale irrigation research.  New irrigation research is offering 
opportunities for growers to improve water use efficiency and yield through more precise 
scheduling and application technology. 
 
The tour was comprised of three field days: one at Emerald in Central Queensland; one at Moree in 
the Gwydir Valley; and one at Nevertire in the Macquarie Valley.  
 
The tour showcased the following technologies at each field day: 
 

• IrriSAT – Weather-based irrigation scheduling - Dr John Hornbuckle (CSIRO), Dr Janelle 
Montgomery (NSW DPI & CottonInfo NSW Water Use Efficiency Technical Specialist) 

• Canopy temperature sensors - Dr Onoriode Coast (CSIRO) and Dr Lance Pendergast (DAF 
and CottonInfo QLD Water Use Efficiency Technical Specialist) 

•  Scheduling with dynamic deficits - Dr Rose Brodrick (CSIRO) 
•  EM38 surveys - For soil-moisture measurements and the potential for future use - Jenny 

Foley ( QLD DERM) 
• VARIwise - Optimal, adaptive irrigation - Dr Alison McCarthy (NCEA) 
• Smart automation in furrow irrigation - Dr Malcolm Gillies (NCEA), Dr Jasim Uddin (NCEA), 

David Robson ( Rubicon) 
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In addition, the Gwydir field day was a collaborative event with Gwydir Valley Irrigators 
Association, and as such, it showcased three additional research trials: 
 

• Maximising yield under different row spacings – Auscott and Keytah, GVIA Grower Trial. 
• Sap flow meters and stem psychrometers – Dr Alec Downey, ICT. 
• Nitrogen loss pathways – Dr Ben MacDonald, CSIRO and Alice Devlin, CottonInfo. 

 
The tour was promoted heavily through the CottonInfo extension network and local media, 
promoting positive response from irrigators across the three valleys. A booklet was created to 
showcase each of the irrigation technologies for growers, with a focus on how the tools could 
directly benefit growers on farm.  
 
Copies of the field day flyers and programs are attached in Appendix 1. 

 

 The irrigation researchers, pictured on farm at the ‘Wills Rd, Emerald,’ trial site with  CottonInfo technical 
specialists Lance Pendergast and Ngaire Roughly and farm owner Cam Geddes.  Absent: Geoff Hunter, 
CottonInfo RDO, Emerald/Namoi. 
(LtoR: Back row – Cam Geddes, Jenny Foley, Onoriode Coast, Alison McCarthy, Rose Broderick, John Hornbuckle, 
Malcolm Gillies, Lance Pendergast, Jasim Uddin and Ngaire Roughly. Image Ruth Redfern 
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Participant Responses 
A comprehensive evaluation was conducted to provide evidence of changes in KASA (knowledge, 
aspirations, skills and attitudes) as a result of attending the field days.  Participants completed an 
anonymous feedback sheet at the end of each workshop.  The CottonInfo team members in attendance 
also completed a “silent witness” evaluation sheet which captured comments, questions and mood of 
participants throughout the field day. The evaluation templates are provided in Appendix 2. A total of 90 
evaluations were received over the three field days, where 173 people attended – a 52 percent response 
rate. 
 
The results of the evaluation are summarised in this section. 

Demographics 
There were a total of 173 participants registered and participated in the irrigation technology tour field 
days, including 67 growers, 39 consultants, 21 industry representatives (industry organisations, media and 
the rural finance sector) and 10 unknown as shown in Figure 1. Not all participants completed the 
evaluation feedback sheet, 90 sheets were returned (52 percent of participants), with their classification 
provided in Figure 2. The irrigators and consultants (106) who responded to the evaluation managed 
181,732 ha land developed for irrigated cotton production. 
 
 

 
 
 

Figure 1: Classification of evaluation respondents who attended the 2015 Cotton Irrigation Research Tour 
 

 

Event Publicity 
The participants heard about this field day mostly through CottonInfo and through conversations with 
friends, family and advisors as shown in Figure 2. 
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Figure 2: How participants heard about the 2015 Cotton Irrigation Technology Tour 
 
 

Field day aims and expectations 
Overall, participants indicated that the field days had met their aims and expectations. Over 90 percent of 
respondents either agreed of strongly agreed that their aims and expectations of the field day had been met 
as shown in Figure 3. 
 

 
 

Figure 3: Usefulness of the field days in meeting aims and expectations 
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Field day presentations 
Field day participants found the presentations to be of a high standard (Figure 4) and delivered at a level 
that field day participants could understand (Figure 5).   
 
Respondents were asked to provide suggestions on what improvements could be made to make the field 
days more useful to them. These comments are listed in Table 1. In summary participants wanted greater 
technical detail on each of the technologies and they felt that this type of information would be better 
presented indoors. 
 
 

 
 
Figure 4: Standard of presentations Figure 5: Presentation delivery 
 
 
Table 1: Responses from participants - How could we have improved the day to be more useful for 
you?  
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• Talk more about previous results and results so far in current trials 
• Would like more specific information on each topic 
• The day was useful but there are a lot of unanswered questions regarding new technologies 
• Ask speakers to repeat questions from audience before answering 
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• More question time, researchers can get carried away, want more specific data and take home 
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New knowledge gained 
 
Field day participants were asked if the field days improved their knowldege of each of the irrigation 
technolgies and how they could be used on their farms (Figure 6).  There was a resounding ‘yes’ to this 
question with 97 percent of particpants indicating that they had gained new knowledge as a result of 
attending the field days. 
 

 
 
Figure 6: Has this field day improved your knowledge of each irrigation technology and how it could be used on your 
farm?  
 

Changes in KASA (knowledge, awareness, skills and aspirations) 

Gains in understanding 
A summary of KASA changes from all three field days (Figure 7) indicated an overall increase in the level 
of understanding of each irrigation technology. Participants indicated that they knew least about Dynamic 
Deficits and VARIwise technologies.  However, these technologies also had the greatest increase in 
understanding. Participants had a fair understanding of Crop Canopy Sensors and EM38 prior to the field 
days, but again, there was an increase in understanding as a result of attending the field days. 
 
The results for individual regions, Emerald, Moree and Nevertire (Figure 8) show the technologies in 
which each region is most familiar and where greatest increases in knowledge occurred. For example, 
Emerald participants indicated a good knowledge of EM38, however there was a large increase in 
knowledge of all other technologies, indicating less knowledge about these before the field day. Whereas 
it would appear from the responses that Gwydir irrigators are more familiar with crop canopy sensors and 
dynamic deficits. 
 
A Silent Witness Observation sheet was completed for each technology at each event and presented in 
Appendix 4.  They include the questions asked and comments made during each presentation and provide 
further insight into changes in KASA and identify further extension requirements of the various irrigation 
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technologies, ie parts of presentations that they had difficulty in understanding or were further information 
was required. 

Need for further extension 
Participants were asked if they would like to see more extension of any of the irrigation technologies in 
their region (Figure 9). In particular, Emerald would like further extension on IrriSAT, canopy sensors, 
variwise and smart automation.  Whereas in Moree and Nevertire, the largest response for greater 
extension was for EM38, along with IrriSAT and Crop canopy temperature sensors. 
 
 

 
 
Figure 7: Average level of understanding of each irrigation technology before and after field days, total of three field 
days, where 1 is very basic and 5 is very good. 
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Figure 8: Percentage increase in level of understanding of each irrigation technology as a result of attending each field day (Emerald, Moree and Nevertire) and total increase 
across all three field days.
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Figure 9: Would you like to see more extension of any of the irrigation 
technologies in your regions? 
 
 
 
 
 
 
 

0

10

20

30

40

50

60

70

80

90

100

Yes No Yes No Yes No Yes No Yes No Yes No

IrriSat Canopy
Temperature

Sensors

Dynamic Deficits EM38 Soil
Moisture

Measurement

VARIwise:
Optimal,
adaptive
irrigation

Smart
automation in

furrow irrigation

%
 o

f r
es

po
nd

en
ts

Moree

0

10

20

30

40

50

60

70

80

90

100

Yes No Yes No Yes No Yes No Yes No Yes No

IrriSat Canopy
Temperature

Sensors

Dynamic Deficits EM38 Soil
Moisture

Measurement

VARIwise:
Optimal, adaptive

irrigation

Smart
automation in

furrow irrigation

%
 o

f r
es

po
nd

en
ts

Emerald

0

10

20

30

40

50

60

70

80

90

100

Yes No Yes No Yes No Yes No Yes No Yes No

IrriSat Canopy
Temperature

Sensors

Dynamic Deficits EM38 Soil
Moisture

Measurement

VARIwise:
Optimal,
adaptive
irrigation

Smart
automation in

furrow irrigation

%
 o

f r
es

po
nd

en
ts

Nevertire

Janelle Montgomery | CottonInfo | P 0428 640 990 | janelle.montgomery@dpi.nsw.gov.au | www.cottoninfo.net.au 

 
11 

 

http://www.cottoninfo.net.au/


 
 
 
 
 

 

Preferred method of extension 
Overall, for those technologies that participants indicated further extension was require, the preferred 
method of extension was field days and farm trials (over 76 percent of respondents).  Other suggestions 
for extension included an off-season seminar and workshop where more detail can be presented. 
 
 

 
 

Figure 10: Preferred extension method for irrigation technologies 
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The current level and likelihood of future adoption for each irrigation technology by field day participants 
is illustrated in Figure 11. The results for individual regions, Emerald, Moree and Nevertire are provided 
in Figure 12. 
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canopy temperature sensor (23 percent respondents) and dynamic deficits (16 percent respondents).   
 
The data points to a good deal of interest across all the technologies, with the participants intending to 
adopt ranging between 42 percent (VARIwise) and 80 percent (IrriSAT) of respondents. 
 
There is some variation in plans for adoption between regions (Figure 11).   
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Figure 11: Likelihood of adoption of irrigation technologies across all three regions 
 
 
 
The highest level of adoption in irrigation technologies indicated by Emerald field day participants was 
with IrriSAT (83 percent of respondents), crop canopy sensors and smart furrow automation (both 
50percent) as shown on Figure 12.   
 
For Moree, participants were most interested in adoption of IrriSAT (79 percent), EM 38 (69 percent) and 
crop canopy temperature sensors (56 percent).   
 
Narromine field day participants indicated interest in adopting crop canopy temperature sensors (81 
percent), IrriSAT (80 percent) and dynamic deficits (72 percent).   
 
While the highest level of adoption was indicated for the scheduling technologies, there was good interest 
in application technologies, around 42 percent of field day participants indicating they would adopt 
VARIwise and 46 percent adopting smart automated furrow technologies (Figure 11). 
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a) Emerald  b) Moree 
 
 
 
 
 
 
 
Figure 12: Are you likely to adopt any of these irrigation technologies on your farm 
 (or in your consultancy)? a) Emerald, b) Moree, c) Nevertire 
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Research and Development 
Participants were asked to rate the importance of irrigation research and development (R&D) to their 
consulting or farm business where 1 was very low and 5 a very high importance (Figure 13).  95 percent 
of respondents believed that R&D was very important to their business. 
 

 
 
Figure 13: Rate the importance of irrigation R&D to your business, where 1 is very low and 5 is very high. 
 
“There is discovery in all research; we’ve got to support it,” Joe Robinson, AFF. 
 

Further Research 
Field day participants were asked if there were other irrigation technologies that should be researched.  59 
percent of respondents believed there were other irrigation technologies that could be researched (Figure 
14).  A list of research needs is provided in Table 2.  The key areas mentioned for further research include 
alternative irrigation systems (bankless, centre pivot, lateral move and drip), soil moisture and plants 
based monitoring tools and automation. 
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Figure 14: Are there other irrigation technologies that you think should be researched further? 

 
Table 2: Irrigation research needs 
Research needs 
Commercial availability of crop sensors 
Relation to elevation, yield, EM etc 
Anything to aid water use efficiency 
Plant sap flow 
Automation, infiltration across field and length of run 
Imagery and overhead watering 
Drip/overhead  
Soil moisture probes - compare placement of sensors for best representative reading and installation 
variances (slurry vs direct), cross referencing other spatial mapping (EM data) to point specific (c-probes) 
and use of crop sensors. 
Canopy temp, row spacing and stem elongation 
Irrigation Automation 
PTB's and PTB automation 
Zim sensor and others 
Bankless channel 
Capacitance Probes for scheduling 
Bankless channel and continues studies on overhead sprinkler vs lateral WUE 
However some of the current research has a way to go 
Bankless v's LM vs CP vs labour on conventional.  Need costs and return on investment on funds 
invested.  Bankless automation. 
High Flows 
Flood  
Infiltration of applied water on different soils and application systems.  How important is a full profile in 
overhead irrigation. 
Application efficiency in overhead irrigation systems 
Keep going on automation 
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General Comments 
The evaluation provided an opportunity for field day participants to provide general comments regarding 
the field day or the research technologies.  A list of these comments is provided in Table 3. 
 
Table 3: Further feedback from field day participants 
Further Feedback 
Thankyou for an informative interactive day 
Great day, thank you 
Very valuable day, well done! Will come again! 
Bit hard to hear some speakers 
Good variety - well done. Lots of land holder involvement in organising, good attendance 
Still struggling to get some growers to irrigate on time.  Down the track would probably adopt automation 
All these tehcnologies have a place. Probably need to have a more reliable use for the data (eg temp 
sensors) before extending it 
Well Done! 
Talks of this nature need to be indoors 
Very interesting, learned a lot about cotton and its irrigation challenges. 
Great work 
Thankyou for an informative interactive day 
Great day, thank you 
 
 

Post field day evaluation material 

Emails and phone calls 
A number of emails and phone calls from field day participants were received.  A selection is provided 
below: 
 
 
 
Louise Gall <lou.gall@gvia.org.au> 
 

12 Feb 
 

  
 

to Alice, me, Zara, Ruth, Jane 
  
Ladies, 
Some good feedback. I have also had other calls from consultants and growers, one in particular who 
had not been to a field day for a number of years. 
Thank you all for your contribution to the day. 
 Kind Regards 
 Lou Gall 
Project Officer and Regional Facilitator 
Gwydir Valley Irrigators Association 
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From: George Truman [mailto:george.truman@lls.nsw.gov.au]  
Sent: Thursday, 12 February 2015 11:21 AM 
To: lou.gall@gvia.org.au 
Subject: Thanks for a great day 
Hi Lou. 
Well done to you and you team and all those involved with setting up etc. 
Thanks for organising a good informative day - was good opportunity for me to meet some of the 
researchers and talk to some agronomists and others. 
Was good program with lots of good info from researchers and obviously there is that type of interest in 
the valley given the turn out. 
Even finished bang on 2.30!! 
Thanks again 
George 
George Truman I Senior Land Services Officer - Mixed Farming Systems 
North West Local Land Services 
PO Box 546 |35-37 Abbott Street | Gunnedah NSW 2380 
T: +61 2 6742 9213 | F:+61 2 6742 4022 
M:  0428 165923 
E: george.truman@lls.nsw.gov.au 
W: northwest.lls.nsw.gov.au 
 
 
SMS: “Thanks for Wednesday (Moree Fieldday), great day – bloody interesting. Joe Robinson AFF. 
 
 
Sam <sam@agromaxconsulting.com.au> 
 

22 Feb 
 

  
 

to me 
  
Hi Janelle, 
Good workshop the other day. 
Sorry didn’t get to catch up at the irrigation tech meeting at Moree the other week. 
I was wondering if I could get more info in the irrisat workshops with John and yourself? Would be keen 
to attend 
 Also I was wondering if you had the website where John said we could get the satellite imagery from 
google I think for free….? I tried theirrisat_cloud.appspot.com and couldn’t get it loaded? 
Cheers, 
Sam 
Agromax Consulting                            
Office: 108 Bulls Rd, Garoo NSW 2340                                    
Sam Mobile: 0417729031 
Email: sam@agromaxconsulting.com.au 
  
 

Janelle Montgomery | CottonInfo | P 0428 640 990 | janelle.montgomery@dpi.nsw.gov.au | www.cottoninfo.net.au 

 
18 

 

http://www.cottoninfo.net.au/
mailto:george.truman@lls.nsw.gov.au
mailto:lou.gall@gvia.org.au
tel:%2B61%202%206742%209213
tel:%2B61%202%206742%204022
mailto:george.truman@lls.nsw.gov.au
mailto:george.truman@lls.nsw.gov.au
http://northwest.lls.nsw.gov.au/
http://irrisat_cloud.appspot.com/
mailto:sam@agromaxconsulting.com.au


 
 
 
 
 

 
Anthea 
Mcclintock <anthea.mcclintock@trade.nsw.gov.au> 
 

6 Mar 
 

  
 

to #PI, Abigail, Luke, Rebecca 
  
Hello All 
When you have a spare moment, do have a read through Janelle's DPI active article below.  The excellent 
booklet prepared as part of this tour (see link in article) presented research info to growers with some 
great key questions:  

• What is the research/technology?  
• Why do I want to adopt this?  
• How will it benefit me?  
• Why is this important?  
• How do I set this up on my farm?    
• Who do I ask for more info?  

The booklet and the tour were so well organised.  Thanks for posting this Janelle and thanks to you and 
others in the team who helped make it a successful tour.  
Kind regards, Anthea 
Anthea McClintock  |  Leader Water Policy, Planning and Development |  Agriculture NSW  
NSW Department of Primary Industries | Locked Bag 21 |  Kite St | ORANGE | NSW | 2800 
 

Post Tour CottonInfo Review  
A review of the 2015 Cotton Irrigation Tour was held at a fortnightly CottonInfo Teleconference (20 Feb 
2015).  A summary of the discussion points is provided below. 

• Better without whiteboard – felt it caused a disconnection between the group as not all participants 
could view information in the whiteboard. 

• Practical demonstration was great eg EM 38. 
• Leaving space for social time is important at field days. 

o On the way out to the first Moree field site, the bus was pretty quiet, but between trial sites 
the bus was really noisy with great loud lively discussion between people on the bus. 

• Lacking practical examples of the benefits of each of the technologies.  Eg adoption of crop 
canopy sensors, what is the likely improvement in yield, WUE and profitability. 

o Need to develop a case study on each of the technologies. 
• Good attendance, possibly as not much cotton in this season, irrigators have more time, relevant 

topic. 
• Needing more information and research relating to cotton agronomic response to water 

management and manipulation. 
• Good idea to follow up on automation with proposed tour to Rubicon and southern farmers that 

have already implemented automation on farm. 
• Have more chairs and possibly hold presentations indoors. 
• Two sites in one day at Moree field day made logistics more complicated, went overtime and had 

to serve lunch during final speakers presentations which was not ideal. 
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Actions as a Result of Attending the Irrigation Research Tour 
 

• Andrew Greste from Waverley, Wee Waa is looking at automation.  He contacted Janelle 
Montgomery and David Robson, Rubicon and was interested in seeing farms with a similar layout 
with permanent siphons.  Contact details of a farm in St George where they have permanent 
siphons were provided and Andrew was planning on contacting the irrigator.   

 
• Emails from researchers: 

 
On 23 February 2015 at 14:16, FOLEY Jenny<Jenny.Foley@dnrm.qld.gov.au> wrote: 
 
Heath Estens (Moree Irrigator) is going to get an EM38. David Thompson (Crop Consultant) is also 
very interested ...and Stuart MCFayden (Crop Consultant, Moree) is purchasing one too (see 
email forwarded to you). 
Cheers 
Jenny 
 
Jenny Foley 
Senior Scientist (Soil Hydrology) 
Email: jenny.foley@dnrm.qld.gov.au 
 
From: Stuart Mcfadyen [mailto:stuart.george.mcfadyen@gmail.com] 
Sent: Monday, 23 February 2015 12:50 PM 
To: FOLEY Jenny 
Subject: EM38 reseller? 
 
Hi Jenny, after your presentation at the Moree irrigation technology field day I have been asked 
to get a quote for an EM 38 and a couple add on's. Could you tell me where I could purchase one, 
is there an Australian reseller? I did a quick search yesterday but struggled to locate one. 
Thanks for your help on this, 
Stuart Mcfadyen 
 

Uddin Md 
Jasim <Uddin.MdJasim@usq.edu.au> 
 

13 Feb 
 

  
 

to me, Malcolm, Rod, peter.moller 
  

Hello Janelle, 
Thanks for organising such an successful event. We had an brief discussion in last day at Trangie 
with Tony (Quigley farms) who  had expressed his interest to modify his existing 
furrow irrigation to some extent  in some fields with the automation technology in order to save 
the water. We will follow up with him. 
  
Regards, 
 Jasim 
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• Campbell Muldoon, cotton consultant Macquarie Valley & Mike Stone (Consultant, Moree) is 

very interested in using the IrriSAT technology, keen to go to IrriSAT workshop in July. 
 

• Tony Quigley, Irrigator, Macquarie Valley. “It’’s good to get the science from the labs and from 
the researchers into the field.  It’s the only way that growers will get confidence that it has some 
use to them, and get them introduced to it.  Especially where they can demonstrate the research, 
like the EM38 right there in te field. It allows you to envisage what it might be able to do in your 
business”. 
 

• Campbell Muldoon, Consultant, Macquarie Valley. “I came along to the see the latest research 
that was happening.  I was pleasantly surprised, there are some very good projects, some I had a 
bit of basic information, but was able to get more in depth (information), and I want to explore 
some of those further”. 
 

• As a result of the interest in EM38 during the 2015 Cotton Irrigation Tour and further requests for 
information from consultants and irrigatros, Qld DERM (Jenny Foley) is organising a 2 day 
workshop “Measuring Soil Water Using EM38 Technology to be held 20-21st July 2015, 
Toowoomba. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
• John Smith, RDO Darling Downs would like to hold a similar event looking at some of the 

scheduling technologies at 3 pre-season field days across the Darling Downs in September 2015. 
 

• IrriSAT workshops will be held in Griffith, Narromine, Moree and Emerald in July. Over 10 
consultants and growers indicated interest in attending these workshops during the Irrigation 
Research Tour. 
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• An Irrigation Automation Tour is being organised.  A draft itinerary is being developed in 

conjunction with Rubicon to showcase the latest automation technology.  It will involve a Rubicon 
Factory to field tour.  Once the itinerary is developed and invitation will extended to cotton 
irrigators to gauge interest before a final tour plans are completed. 
 

• 31st March 2015 Warwick Waters, Program Manager, CottonInfo held a forum to examine how 
cotton profits could be increased by $500/ha.  This forum arose out of the Irrigation research tour 
to examine what the potential improvements in profitability could be expected through the 
adoption of irrigation technologies. 
 

Communications 

Field Day Booklet 
A field day booklet was produced and includes a summary of each technology.  It has been published on 
the CottonInfo webite. 
 

• Montgomery, J., Redfern, R & Trindall, J. (eds)  2015.  2015 Cotton Irrigation Technology Tour, 
http://www.cottoninfo.com.au/publications/cotton-irrigation-technology-tour-booklet. 

 
A number of communications have been developed post field day.  A list is provided below with hard 
copies included in Appendix 3. 

Media – Magazine, newspaper and website articles 
• CRDC website article: http://www.crdc.com.au/content/irrigation-tour-takes-research-farm-

growers-17-february-2015 
 

• Foley, J. 2015. Measuring soil water using an EM38, Australian Cotton Grower, Volume  36, No. 
2 April – May 2015 pg 30-33 . 
 

• Gall, L. 2015. A successful Gwydir Field Day, Border News, Monday 2nd March  2015. 
 

• Gall, L. 2015.  Irrigation Technology Tour a great success, North West Magazine, 23rd February 
2015. 
 

• Gall, L. & Lyon, N. 2015. Gwydir Irrigation technology tour.  Cotton and Grains Outlook, 
February 2015, pg 10 http://resources.farmonline.com.au/qcl/ACG/201502/3dissue/index.html. 
 

• Jensen, M. & Redfern, R. 2015. Taking Research to Growers, CRDC Spotlight on Cotton R&D, 
Autumn 2015. http://www.crdc.com.au/sites/default/files/pdf/SpotAut15_8%20WEB2.pdf . 
 

• Montgomery, J & Redfern, R. 2015. Irrigation tour takes research on-farm to growers.  Article 
published in the Sustaining the Basin Update Bulletin No. 23. 
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0005/558671/Update-Bulletin-23.pdf 

 
• Montgomery, J. 2015.  2015 Cotton Irrigation Technology Tour – A research and development 

partnership, DPI Active 06/03/15. 
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• Pendergast L & Lyon, N. 2015. Emerald homes in on water use. Cotton and Grains Outlook, 
February 2015, pg 10 http://resources.farmonline.com.au/qcl/ACG/201502/3dissue/index.html. 
 

• Redfern, R.  2015. Irrigation tour media alert: “Cotton irrigation technology tour  - Leading 
irrigation researchers take technology to Central QLD,  Gwydir and Macquarie cotton growers” 
 

• Redfern, R. 2015. Cotton technology tour takes irrigation researchers on farm, Australian Cotton 
Grower, Volume  36, No. 2 April – May 2015 pg 34-35. 
 

• Thomas, A . 2015. Irrigation tour takes research on-farm to growers at Nevertire, Warren Weekly 
 

• Thomas, A. and Lyon, N. 2015 Irrigators Nevertire. Cotton and Grains Outlook, March 2015, pg 
10 http://resources.farmonline.com.au/qcl/ACG/201503/3dissue/index.html 

 

Social Media 
• Twitter – a number of tweets related to the event were sent from members of the CottonInfo team.  

A selection is provided in Appendix 3. 
• A selection of photographs of the event are available on-line 

https://www.flickr.com/photos/cottoninfoaust/sets/72157651143095398/ 
 

Video 
Completed: 

• 2015 Cotton Irrigation Technology Tour “The Flying Drs” 
Producer:  Stuart Bray 
Editor: Nick Lee  
Background: Overview of the 2015 Cotton Irrigation Technology Tour including a selection 
of interviews with researchers, consultants and growers. 
Duration: 4’ 
Proposed Dissemination: 

• Posted on CottonInfo website 
• Transcript and audio available to develop fact sheets, newspaper stories, radio stories 

etc. 
• 2015 Cotton Irrigation Technology Tour  - Nevertire Field Day 

Producer:  Stuart Bray 
Editor: Nick Lee  
Background: Footage and still photographs capturing the essencse of the Nevertire, Cotton 
Irrigation Technology Field Day. 
Duration: 2’ 
Proposed Dissemination: 

• Amanda Thomas, RDO, CottonInfo Macquarie Valley will distribute through her 
networks. 

• Posted on CottonInfo website 
• Paul Grundy is currently developing short videos to showcase each irrigation technology. 
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Conclusion 
The 2013 Cotton Irrigation Technology Tour was a successful capacity building activity.  The first 
initiative of its kind for the cotton industry, the 2015 Cotton Irrigation Technology Tour took seven 
CRDC funded irrigation-specific researchers to Emerald, Moree and Nevertire in mid-February to 
showcase their research and technologies.  The tour provided irrigators and consultants with the 
opportunity to hear first-hand from researchers about their technologies and how they could be applied on-
farm.  
  
Importantly, the evaluation material collected during the tour found that the field day participants 
increased their awareness and understanding of the irrigation scheduling and application 
technologies.    There is currently a small level of adoption of each technology across the cotton industry, 
in particular, canopy temperature sensors and dynamic deficits.  The evaluation shows significant 
interest in current irrigation research, with participants indicating future adoption of the showcased 
technologies. 
 
The field day participants indicated interest in further extension of the technologies in the form of field 
days and on-farm trials.  Greater technical detail is also sought, ideally during an indoor workshop. 
 
This tour was an example of how the CottonInfo team can connect growers and researchers, not only to 
provide an avenue for growers to learn about the latest irrigation research, but for researchers to receive 
feedback about their current and future irrigation research. 
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irrigation technology tour

Information when you need it

2015
cotton

	 Emerald       		     	   Moree 				   Nevertire
     	      10 Feb			        	      11 Feb				        12 Feb

The 2015 cotton irrigation 
technology tour will visit Central 
QLD, the Gwydir Valley and the 
Macquarie Valley in February. 

Local cotton growers are invited to 
field days in Emerald, Moree and 
Nevertire. 

Meet with the industry’s leading irrigation 
researchers to learn about innovative irrigation 
scheduling and automation technology, 
including:

•	 IrriSAT - Weather-based irrigation 
scheduling - Dr John Hornbuckle (CSIRO)

•	 Canopy temperature sensors - Plant 
based scheduling - Dr Onoriode Coast 
(CSIRO)  

•	 Dynamic deficit scheduling - Dr Rose 
Brodrick (CSIRO)

•	 EM38 - Soil-moisture monitoring - Jenny 
Foley (QLD DNRM)

•	 VARIwise - Optimal, adaptive irrigation - Dr 
Alison McCarthy (NCEA)

•	 Smart automation in furrow irrigation 
- Dr Malcolm Gillies (NCEA), Dr Jasim Uddin 
(NCEA), David Robson (Rubicon).

Hear about the practical application of 
innovative irrigation technology on cotton 
farms. 

TOUR DATES:

CENTRAL QLD (EMERALD) - TUESDAY 10 FEB
Wills Rd, Emerald 
8:30am–1:30pm

GWYDIR (MOREE) - WEDNESDAY 11 FEB
Joint field day with CottonInfo & Gwydir Valley 
Irrigators Association
‘Auscott’ & ‘Red Mill’, Moree 
7:45am–2:30pm

MACQUARIE (NEVERTIRE) - THURSDAY 12 FEB 
‘The Wilgas’, Nevertire
8:30am–1:30pm

For more information or to RSVP, contact:

•	 Janelle Montgomery - 0428 640 990
•	 Central QLD: 

Lance Pendergast - 0448 601 842
•	 Gwydir: 

Alice Devlin - 0427 207 167 or 
Lou Gall - 0427 521 498

•	 Macquarie: 
Amanda Thomas - 0417 226 411



Information when you need it

2015
cotton

The 2015 cotton irrigation 
technology tour will visit Emerald 
on Tuesday 10 February for the 
Central QLD irrigation field day. 

Meet with the industry’s leading irrigation 
researchers to learn about innovative irrigation 
scheduling and automation technology, 
including:

•	 IrriSAT - Weather-based irrigation 
scheduling - Dr John Hornbuckle (CSIRO)

•	 Canopy temperature sensors - Plant 
based scheduling - Dr Onoriode Coast 
(CSIRO) 

•	 Dynamic deficit scheduling - Dr Rose 
Brodrick (CSIRO)

•	 EM38 - Soil-moisture monitoring - Jenny 
Foley (QLD DNRM)

•	 VARIwise - Optimal, adaptive irrigation - Dr 
Alison McCarthy (NCEA)

•	 Smart automation in furrow irrigation 
- Dr Malcolm Gillies (NCEA), Dr Jasim Uddin 
(NCEA), David Robson (Rubicon).

Hear about the practical application of 
innovative irrigation technology on cotton 
farms. 

Details:
Date: 
Tuesday 10 February 2015
Time:
8:30am to 1:30pm
Location: 
Wills Rd, Emerald
Catering:  
Morning tea and lunch provided. You are 
invited to join the researchers for lunch at the 
Mayfair Tavern, Emerald following the field 
day. 

RSVP:
For more information or to RSVP, 
contact:

•	 Lance Pendergast, CottonInfo 
0448 601 842
lance.pendergast@daff.qld.gov.au

•	 Ngaire Roughley, CottonInfo
0477 394 116
ngaire.roughley@daff.qld.gov.au

Central QLD (Emerald) field day - Tues 10 Feb 2015

irrigation technology tour

mailto:lance.pendergast%40daff.qld.gov.au?subject=
mailto:ngaire.roughley%40daff.qld.gov.au?subject=


gwydir valley

Leading irrigation researchers and grower-led research 
coordinators will discuss the practical application of 
new technologies and trial results, including irrigation 
scheduling, automation and system design. Topics 
include: 

•	 Maximising yield under different row spacings 
- Auscott and Keytah, GVIA grower trial.

•	 IrriSAT - Weather-based irrigation scheduling - Dr 
John Hornbuckle (CSIRO)

•	 Canopy temperature sensors - Plant based 
scheduling - Dr Onoriode Coast (CSIRO) 

•	 Dynamic deficit scheduling - Dr Rose Brodrick 
(CSIRO)

•	 EM38 - Soil-moisture monitoring - Jenny Foley (QLD 
DNRM)

•	 VARIwise - Variable rate irrigation and fertigation - 
Dr Alison McCarthy (NCEA)

•	 Smart automation in furrow irrigation - Dr 
Malcolm Gillies (NCEA), Dr Jasim Uddin (NCEA), 
David Robson (Rubicon).

•	 Nitrogen loss pathways - Ben Macdonald (CSIRO)
•	 Sap flow meters and stem psychrometers - Alec 

Downey (ICT)

Hear about the practical application of innovative 
irrigation technology on cotton farms. 

Details:
Date: 
Wednesday 11 February 2015
Time:
Meet bus at Moree Racecourse at 7:45am, 
for an 8am sharp departure and 2:30pm 
return.
Location: 
The bus will travel to ‘Auscott’ and ‘Red Mill’, 
Moree
Catering:  
Morning tea and lunch provided. 

RSVP:
For more information or to RSVP, 
contact:
•	 Lou Gall, GVIA  

lou.gall@gvia.com.au
0427 521 498

•	 Alice Devlin, CottonInfo 
alice.devlin@cottoninfo.net.au
0427 207 167

•	 Janelle Montgomery, CottonInfo  
janelle.montgomery@dpi.nsw.gov.au
0428 640 990

Moree - Wednesday 11 February

irrigation technology field day

GVIA and CottonInfo invite you to attend the 2015 Gwydir Valley irrigation field day. 

The field day is a combined event incorporating the 2015 GVIA grower-led trials, CRDC projects and the 
CottonInfo 2015 cotton irrigation technology tour.

Gwydir Valley Irrigators Association Inc.
458 Frome St, PO Box  1451, Moree, NSW 2400



Information when you need it

2015
cotton

The 2015 cotton irrigation 
technology tour will visit Nevertire 
on Thursday 12 February for the 
Macquarie irrigation field day. 

Meet with the industry’s leading irrigation 
researchers to learn about innovative irrigation 
scheduling and automation technology, 
including:

•	 IrriSAT - Weather-based irrigation 
scheduling - Dr John Hornbuckle (CSIRO)

•	 Canopy temperature sensors - Plant 
based scheduling - Dr Onoriode Coast 
(CSIRO) 

•	 Dynamic deficit scheduling - Dr Rose 
Brodrick (CSIRO)

•	 EM38 - Soil-moisture monitoring - Jenny 
Foley (QLD DNRM)

•	 VARIwise - Optimal, adaptive irrigation - Dr 
Alison McCarthy (NCEA)

•	 Smart automation in furrow irrigation 
- Dr Malcolm Gillies (NCEA), Dr Jasim Uddin 
(NCEA), David Robson (Rubicon).

Hear about the practical application of 
innovative irrigation technology on cotton 
farms. 

Details:
Date: 
Thursday 12 February 2015
Time:
8:30am to 1:30pm
Location: 
‘The Wilgas,’ Nevertire
Catering:  
Morning tea and lunch provided. You are 
invited to join the researchers for lunch at the 
Nevertire Hotel following the field day. 

RSVP:
For more information or to RSVP, 
contact:

•	 Amanda Thomas, CottonInfo 
0417 226 411
amanda.thomas@cottoninfo.net.au

•	 Janelle Montgomery, CottonInfo 
0428 640 990
janelle.montgomery@dpi.nsw.gov.au

Macquarie (Nevertire) field day - Thurs 12 Feb 2015

irrigation technology tour

mailto:amanda.thomas%40cottoninfo.net.au?subject=
mailto:janelle.montgomery%40dpi.nsw.gov.au?subject=


Emerald Program 
MC: Ngaire Roughley, Development Extension Officer (Cotton), QDAFF, 
CottonInfo  

 

Time Presentation Presenter 

8:00 Researchers arrive at Wills Rd Ngaire: Attendance sheet 

8:30 – 8:40am Welcome & Introduction Lance Pendergast / Jane 
Trindall 

8:40 – 9:00am IrriSAT – Weather-based 
irrigation scheduling 

John Hornbuckle 

9:00 – 9:20 am Canopy Temperature Sensors Onoride Coast  

9:20 – 9:40 am Scheduling with dynamic 
deficits 

Rose Broderick 

9:40 – 10:00 am EM38 surveys - For soil-
moisture measurements and 
the potential for future use 

Jenny Foley 

10:00 – 10:30 am Morning Tea Lance/ Ngaire 

10:30 – 10:50 am VARIwise - Optimal, adaptive 
irrigation 

Alison McCarthy 

10:50 – 11:15 am  Smart automation in furrow 
irrigation 

Dr Malcolm Gillies, Jasim Uddin,  

11:15 – 11:30 am Evaluation and discussion of 
technologies 

Facilitated discussion 

Jane 

LUNCH 12:30 Mayfield Tavern  Lance 

 
  



Moree Program  
MC: Lou Gall, Gwydir Valley Irrigators Association 

Time Presentation Presenter 

7:30am–8:00am Meet at race course for bus to Auscott Janelle: Attendance sheets, 2 in each bus.  Must 
be filled out before getting off bus at Auscott. 

8:30 – 8:40am Welcome & Introduction Jane Trindall & Zara Lowien 

8:40 – 9:10 am GVIA Row spacing trials Lou Gall / Owen Berry / Nick Gillingham 

9:10  - 9:30 am EM For soil-moisture measurements 
and the potential for future use 

Jenny Foley 

9:30 – 9:50 am IrriSAT – Weather-based irrigation 
scheduling 

John Hornbuckle 

9:50 – 10:00 am Plant based irrigation scheduling Alex Downey 

10:00– 10:20am Canopy Temperature Sensors Onoride Coast  

10:20– 10:30am Scheduling with dynamic deficits Rose Brodrick 

10:30– 10:40am Evaluation and discussion of 
technologies 

Facilitated discussion 

Janelle 

10:40–10:45am MC Lou Gall to wrap up and thank 
Auscott 

 

10:45–10:55am Morning Tea and walk through trial  

10:55– 11:20am Board buses and travel to Red Mill via 
MILO 

 

11:20–11:30am Intro to Red Mill and background to 
involvement in trial work and 2014/15 
operations 

Ray Fox/Toby Seccombe/Alice 

11:30–11:50am Nitrogen Loss Pathways Ben McDonald/ Alice Devlin 

11:50– 12:00am Bus to second site  

12:00–12:20pm VARIwise - Optimal, adaptive irrigation Alison McCarthy 

12:20– 12:50pm Smart automation in furrow irrigation Dr Malcolm Gillies, Jasim Uddin, NCEA, David 
Robson, Rubicon, Peter Moller, Rubicon 

12:50 – 1:00pm Evaluation and discussion of 
technologies 

Facilitated discussion Janelle 

1:00 – 1:10pm MC Lou Gall to Wrap up.  Thankyou’s  

1:00 – 2:00pm LUNCH   BBQ Lunch 

2:00 – 2:30pm bus to racecourse by 2:30pm  

2:30 – 3.30pm Afternoon with AFF and others Morten 
Plains  

 

4:00pm Charter flight leave Moree  

 



Nevertire Program  
MC: Amanda Thomas, Regional Development Officer, CottonInfo  

 

Time Presentation Presenter 

8:00 Researchers arrive at The 
Wilgas 

Amanda: Attendance sheet 

8:30 – 8:40am Welcome & Introduction Amanda and Janelle 

8:40 – 9:00am IrriSAT – Weather-based 
irrigation scheduling 

John Hornbuckle 

9:00 – 9:20 am Canopy Temperature Sensors Onoride Coast  

9:20 – 9:40 am Scheduling with dynamic 
deficits 

Rose Broderick 

9:40 – 10:00 am EM38 - For soil-moisture 
measurements and the 
potential for future use 

Jenny Foley 

10:00 – 10:30 am Morning Tea Amanda/Janelle 

10:30 – 10:50 am VARIwise - Optimal, adaptive 
irrigation 

Alison McCarthy 

10:50 – 11:15 am  Smart automation in furrow 
irrigation 

Dr Malcolm Gillies, Jasim Uddin 

11:15 – 11:30 am Evaluation and discussion of 
technologies 

Facilitated discussion 

Janelle 

LUNCH – 12:30 Nevertire Hotel  
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2015 Cotton Irrigation Technology Tour Evaluation 

 
We would appreciate your comments on the field day you have just attended Emerald  Moree Nevertire 

 
 Disagree Agree 
1) The field day met your aims and expectations.  1 2 3 4  5 

2) The presentations were of a high standard.         (None) 1  2 3 4         5 (All) 

3) The presentations were at a level I could understand    (None) 1  2 3 4         5 (All) 

4) How could we have improved the day to be more useful for you? 

___________________________________________________________________________________ 

___________________________________________________________________________________  

 

5) Has this field day improved your knowledge of each irrigation technology and how it could be used 
on your farm?  
 Yes   No 
 
6) Please rate your level of understanding of each irrigation technology (where 1 is very basic and  
    5 is very good) before and after the field day. 

 
IrriSat Basic Very Good 
 Before the field day 1 2 3 4 5 
 After the field day 1 2 3 4 5  
 
Crop Canopy Sensors 
 Before the field day 1 2 3 4 5 
 After the field day 1 2 3 4 5  
 
Dynamic Deficits 
 Before the field day 1 2 3 4 5 
 After the field day 1 2 3 4 5  
 
EM38 Soil Moisture Measurement 
 Before the field day 1 2 3 4 5 
 After the field day 1 2 3 4 5  
  
VARIwise: Optimal, adaptive irrigation 
 Before the field day 1 2 3 4 5 
 After the field day 1 2 3 4 5  
   
Smart automation in furrow irrigation 
 Before the field day 1 2 3 4 5 
 After the field day 1 2 3 4 5  
 



 
 
 
 
 

 
7) Would you like to see more extension of any of the following technologies in your region?   

IrriSat……………………………………………………… Yes No 

Crop Canopy Sensors…………………………………… Yes No  

Dynamic Deficits………………………………………….. Yes No 

EM38 Soil Moisture Measurement……………………… Yes No 

VARIwise: Optimal, adaptive irrigation…………………. Yes No 

Smart automation in furrow irrigation…………………… Yes No 

If yes, what is your preferred extension method? (tick) 

field day  farm trials    fact sheet    video  Other________ 

 

8) Are you likely to adopt any of these irrigation technologies on your farm (or in your consultancy)? 

IrriSat……………………………………………………….. Yes No Already adopted 

Crop Canopy Sensors……………………………………. Yes No Already adopted 

Dynamic Deficits………………………………………….. Yes No Already adopted 

EM38 Soil Moisture Measurement……………………….Yes No Already adopted 

VARIwise: Optimal, adaptive irrigation………………….. Yes No Already adopted 

Smart automation in furrow irrigation……………………. Yes No Already adopted 

 
9) Are there other irrigation technologies that you think should be researched further?                                            
 Yes  No 

If yes, what are they and why? ________________________________________________________ 

_________________________________________________________________________________ 

 
10) Rate the importance of irrigation R&D to your business (where 1 is low and 5 is very high) 
 Low importance Very high importance 
 1 2 3 4 5  
 
11) How did you hear about this field day?  Tick 

Friend/family/other farmer  Advisor    Media eg radio  CottonInfo      

Other  please specify____________________ 

 
12) How would you classify yourself?  Tick 

Grower/Farm Manager     Farm Staff    Consultant   Retailer      

Agency       Other ______________ 

 
13)  How much land do you have developed (manage, if consultant) for cotton irrigation? ________ ha 

 
Any further feedback________________________________________________________________ 

Thank you 



 
 
 
 
 

 
Reflection/Observation Guidelines and template  

 
The purpose of this template is to assist in structuring observations and reflections by group 
facilitators or silent witnesses about group meetings and processes to capture impacts as they 
occur, and to identify areas for improvement. 
 
This template should be used during the meeting by a silent witness or immediately after the 
meeting or event by the facilitator. 
 
 
Please fill out one sheet for each technology: 
 

1) IrriSat  
2) Crop Canopy Sensors   
3) Dynamic Deficits  
4) EM38 Soil Moisture Measurement  
5) VARIwise: Optimal, adaptive irrigation  
6) Smart automation in furrow irrigation 
7) Evaluation Session 

  



 
 
 
 
 

 
Observation Template: Irrigation Technology Tour 

 
Date: 
 

Location: Number of participants:  
 
 

Reason for the event/meeting:  
 
 
Client groups represented: 
 
 
 
Mood of the meeting (e.g. positive, negative, agitated, cautious etc) also record any 
significant body language (e.g fidgety, asleep, closed body position, animated): 
 
 
 
Questions asked: 
 
 
 
 
 
 
 
 
 
 
 
Comments made: 
 
 
 
 
 
 
 
 
 
 
Information requested: 
 
 
 
Resultant actions or follow up needed: 
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Information when you need it 
 
 
 
 
 

Media Alert                  29 January 2015 
 

Cotton irrigation technology tour  
Leading irrigation researchers take technology to Central QLD,  

Gwydir and Macquarie cotton growers 
 
The Australian cotton industry’s leading irrigation researchers will go on-farm in February to 
demonstrate new and emerging irrigation technologies to cotton growers. 
 
The 2015 Cotton Irrigation Technology Tour will visit Central QLD (Emerald), the Gwydir Valley (Moree) 
and the Macquarie Valley (Nevertire) from Tuesday 10 February to Thursday 12 February, and will 
feature eight of the industry’s key irrigation researchers. 
 
The tour aims to highlight the advances and practical benefits of each technology for optimising yield 
and water use efficiency across the three valleys. It will showcase some of the innovative technologies 
available to growers: from sensing and satellite imagery to assess crop stress, to optimising and 
automating irrigation applications.  

 
Central QLD (Emerald) field day 
Date: Tuesday 10 February 
Time: 8:30am to 1:30pm 
Location: Wills Road, Emerald 
Contact: Lance Pendergast, CottonInfo (0448 601 842), Ngaire Roughley, CottonInfo (0477 394 116) 
 
Gwydir Valley (Moree) field day (with Gwydir Valley Irrigators Association) 
Date: Wednesday 11 February 
Time: 7:45am to 2:30pm 
Location: ‘Auscott’ and ‘Red Mill’, Moree 
Contact: Lou Gall, GVIA (0427 521 498), Alice Devlin, CottonInfo (0427 207 167), Janelle Montgomery, 
CottonInfo (0428 640 990) 
 
Macquarie Valley (Nevertire) field day 
Date: Thursday 12 February 
Time: 8:30am to 1:30pm 
Location: ‘The Wilgas’, Nevertire 
Contact: Amanda Thomas, CottonInfo (0417 226 411), Janelle Montgomery, CottonInfo (0428 640 990) 

 
The tour is being run by CottonInfo, the cotton industry’s joint extension program, with support from 
CottonInfo partner Cotton Research and Development Corporation (CRDC), the researchers and their 
research organisations: NSW DPI, QLD DAFF, QLD DNRM, CSIRO and NCEA. In addition, the Gwydir 
Valley field day is being run in conjunction with the Gwydir Valley Irrigators Association. The research 
showcased in the tour is funded by CRDC and the respective research organisations.  

 
Ends. 
For more, contact: Ruth Redfern, CottonInfo communications manager, 02 6792 4088 or 0408 476 341.  
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Silent Witness Observations 
 

IRRISAT Location: Emerald, Moree, Nevertire 
Mood of the meeting (e.g. positive, negative, agitated, cautious etc) also record any 
significant body language (e.g fidgety, asleep, closed body position, animated): 
 
Engaged, good eye contact, relaxed and interested 
Positive, interested 
Attentive 
 
Questions asked: 

• How often are images taken? 
• How far back does the data go? 
• What sort of network does this area have? DO weather maps stop at the Border? 
• Given use of probes, is there a way to integrate Cloudy day impact on satellite). 
• Questions on data? Ownership/use, what constraints, protect privacy (could 

organisations like Greenpeace access it? 
• Can you re-cap on Kc.  How do your account for irrigation/row system? 
• Can cloud cover be an issue? 
• Is there issues with NDVI at high biomass/with crop development? (Less sensitivity 

after full canopy closure since Kc is driven by sunlight interception). 
• If a crop is waterlogged, it’s not performing so will NDVI be affected? 
• Are you using drones to get data on a daily basis? (NDVI doesn’t change a lot in 2 

weeks, what does change is the ETo and we measure this with weather stations). 
• Can we look at the data retrospectively? 
• Are you running IrriSAT over local trials? What are you seeing re the difference in 

Kc? 
• Is it commercial? (Not yet, demonstrating the technique, anyone can look at 

website). 
• Interval between sat data is fairly long.  May not be picking up info quickly enough 

for growers.  Can the time interval be decreased? 
• CPLM on figure vs low deficit irrigation? 
• How do you get NDVI? Straight line? 
• 30m x 30m pixel, is it small enough to show differences? 
• Is Kc measured at field scale 

 
Comments made: 

• Won’t replace probes, but value add 
• “Measuring crop water use if difficult.  Having a site specific Kc is a great 

advantage.  Being able to estimate crop water use is very powerful stuff” Rose 
Brodrick CSIRO. 

 
 
  

55 
 



 
 
 
 
 
 

Observation/Silent Witness Template 
 

CROP CANOPY TEMP 
SENSORS 

Location: Emerald, Moree, Nevertire 
 

Mood of the meeting (e.g. positive, negative, agitated, cautious etc) also record any 
significant body language (e.g fidgety, asleep, closed body position, animated): 
 
A bit nervous, fairly engages, a few people asking questions  
Engaged and interested 
Positive and intrigued, engaged.  Lots of discussion 
 
Questions asked: 

• There are a few canopy sensors being used, How many and where? 
• How do you structure data collection from a field? 
• How many observations per field? 
• How critical is the distance between the canopy and the sensor? (Full canopy, 

doesn’t matter, close early in season, Lance moved them up three times during the 
season). 

• How are you determining critical values (accumulated stress time).  One of the key 
components is accumulated stress time – work has established trigger point and 
that’s when you need to irrigate.  The trigger will change through the season.  First 
square to cut-out is most interesting. 

• When will they be commercially available? 
• Where do we find the hardware? 
• Where to find the regional stress thresholds? 
• Does it matter what way you point the sensor? 
• Position of the sensor, does it matter? 
• How far from the leaf? (30cm to 1m – higher the larger field of view) 
• Are there precursors of prediction? 
• What is the optimum temp for the plant? 
• This year being milder, does the model account for hotter/milder seasons? 
• One grower had used canopy sensors but hasn’t seen real value yet as he hasn’t 

been able to make sense of the data. 
• Is there a difference between crop temps between irrigation systems? 
• Potential for many sensors and average data for crop? 
• Thermal imaging camera v’s biotic, how does it compare? 
• What is the relationship between soil deficit and canopy temperature? (Canopy 

temp increases as soil deficit decreases). When soil dries out, canopy temp roses to 
match air temp. 

• What is the tipping point? Break point for yield is 29oC (whole season), optimum 
temp. 

• How often do we see 32oC? 
• Sensor placement? Minimum of 3 per paddock, site them in the field the way you 

site your c-probe (eg majority soil type) 
• How high in the canopy are the sensors? 
• How high before canopy closure? 
• Are you seeing improvements in WUE? b/ML (didn’t measure actual water, just 

number of irrigations.  Measured water this year, some small savings. 
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Comments made: 

• “I’m interested in these scheduling tools, such as canopy temperature sensors to 
give me more confidence with my scheduling decisions” Glenn Price, Mungindi 
Irrigator. 

• In terms of what we have seen, we are using proxy to measure soil moisture.  When 
we learn how to use the scheduling and application systems exciting gains to be 
made. 

• I would have them situated with the soil moisture probes.  The site chosen is very 
important. 

• Last year scheduling quite complex and time consuming.  Thing it taught me is 
visual assessment of the crop is not as accurate as I thought it to be.  The ease of 
the decision and the results are similar. 

• Plant October, confidently using temp sensors by December.  Before this, some 
bare earth.  Need to account for this.  Higher thresholds. 
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Observation/Silent Witness Template 
 

Dynamic Deficits Location: Emerald, Moree, Nevertire 
Mood of the meeting (e.g. positive, negative, agitated, cautious etc) also record any 
significant body language (e.g fidgety, asleep, closed body position, animated): 
 
Positive 
Engaged and interested 
Positive and inquisitive.  Interested, questioning. 
 
 
 
Questions asked: 

• Where you up to are in the decision support network around this? (A tool is in 
development). 

• Are you integrating the scheduling technologies? 
• Are we backing temperature sensors?  Is it the most reliable, cheapest, easiest? 
• What’s the plan for adoption/extension of the research? 
• Have you tried to correlate rainfall predictions? Temp, ETo and RH predictions are 

good, rainfall predictions not so good. 
• Are you considering root depth/size of the bucket?  As well as temperature you look 

at the size of the bucket.  Ie where plant roots are getting water.  Use in conjunction 
with canopy temp sensors. 

• Do you use a c-probe or dig roots? 
• Wider row spacing not accessing any more water? 
• Yield/management/strategy if it doesn’t rain. 
• Row spacing, area & rain? 

 
Comments made: 

• It’s like diagnosing your sick child?  You need to know their temp, how were they 
yesterday? Ambient temp etc 

• Biggest area of help is the forecast. 
• Just by pushing the irrigation back a few days we captured some rainfall and saved 

an irrigation. 
• One of the practical difficulties is managing an irrigation system on a farm – is the 

practical issues of trying to irrigate within a time period.  Getting water around the 
farm in a way that doesn’t hurt the crop in another sense, if it rains, knowing when 
to start again.  

• Soil Moisture probe important, canopy temp gives feedback instantly. 
• Need to work together and integrate research. 
• Stress every day that we can do nothing about.  Hot extreme temps, low 

evaporative demand, might rain. 
• 7 day forecast is improving the prediction for irrigation date. 
• Most people are dynamic.  This research is just quantifying conditions under which 

irrigations can be moved. 
• IrriSAT can be used for ETo 
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Observation/Silent Witness Template 
 

EM38 Location: Emerald, Moree, Nevertire 
Mood of the meeting (e.g. positive, negative, agitated, cautious etc) also record any 
significant body language (e.g fidgety, asleep, closed body position, animated): 
 
Engaged and interested 
Positive and inquisitive 
 
Questions asked: 

• There was to be a service for free EM38 surveys.  Is that service still available? 
• Can it tell you where to core? 
• Do they require calibration (referring to old ones owned by Dept.)? 
• Do they require regular calibration? 
• How many cores are required for initial calibration? (6 cores at each soil moisture 

content need extremes, wet and dry range). 
• Do you have to have a different calibration for different soil types? (yes, texture 

differences and salinity levels). 
• What’s the sphere of influence?  Is it affected by your body? 
• Seeing an effect of temp on c-probes, does it affect EM readings (yes, very temp 

sensitive.  You’ll have seasonal variations.  Neil Huth has developed tables for 
different regions where you apply a multiplier/factor to your reading back in the 
office. 

• What’s the potential to replace c-probe? 
• How much does it cost? 
• What depth does it sense to? 
• How many cores and what size cores are needed for calibration? 
• Is there a body of calibration over different soil types? 

 
Comments made: 

• You can build a farm calibration if uniform soil types.  A day’s work, but have 
calibration for a lifetime. 

• EM 38 really interesting, every grower should have one. 
• To look at root zone soil water, we use EM38. 
• Biggest disadvantage is you have to be out there.  Biggest advantage is you can 

measure the variability across the whole field. 
• It will tell you how much water you have lost and how much to apply. 
• Used in dairy for variable N application. 
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Observation/Silent Witness Template 
 

VARIwise: Optimal 
adaptive irrigation 

Location: Emerald, Moree, Nevertire 
 

Mood of the meeting (e.g. positive, negative, agitated, cautious etc) also record any 
significant body language (e.g fidgety, asleep, closed body position, animated): 
 
Small number engaged.  Unfortunately lunch was provided during this season so a number 
were lost. 
Positive and interested 
 
Questions asked: 

• Do you find the infiltration characteristic of the soil?  Do they change with moisture? 
• Sometimes if you are late, cracks can extend your run time with the same amount of 

volume – can the model take that into account? 
• What inputs does the strategy need? (Soil moisture and weather data). 
• What is the model that you use? 
• How much better was your crop to the growers – b/ML, yield? 
• Is there an optimum flow rate and advance rate? 
• Much difference in how long you run siphons for? 
• How small a field can be managed? 
• How flash are the cameras that you use? 
• Do you need a lot of computing support 

 
Comments made: 
Benefits really lie in variation in soil per field. 
Can use fruit count if imagery technology isn’t available. 
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Observation/Silent Witness Template 
 

Smart automation in 
furrow irrigation 

Location: Emerald, Moree, Nevertire 
 

Mood of the meeting (e.g. positive, negative, agitated, cautious etc) also record any 
significant body language (e.g fidgety, asleep, closed body position, animated): 
 
Small number engaged.  Unfortunately lunch was provided during this season so a number 
were lost. 
Positive and interested 
 
Questions asked: 

• How do you see it working on a hill farm? 
• What are the potential water savings? 
• Can you manipulate heights? 
• What is the paddock sensor sensing?   IN the furrow or in the soil? 
• What do you see as the major thing for upkeep with the system? 
• Can you vary the size of the pipe? 
• Why aren’t we using fluming? 
• Are you seeing water usage cut prior to the end of the furrow?  Sensor placement? 
• What about uniformity between rows? 
• In the Moree set-up, how many furrows per siphon? 
• What is the ROI?  Is there an increase in yield? 
• Do you need advance probes in every bay? 
• How do you get the rotobucks to marry up with the small PTB’s? 
• Is the biggest issue maintenance? 

 
 
Comments made: 
Discussion in field re practicality of how to achieve uniformity. 
What has been the take-up with bankless channels? 
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