
 

 

New technologies: Plant-based sensing for cotton 
irrigation  
 

1.  What is the project about?  
Plant-based sensing techniques including canopy temperature (CTS) and UAV thermal 
imaging (Fig. 1) can increase cotton yields while reducing labour and water costs1. These 
benefits are realized by matching the irrigations with crop water demand through 
continuous monitoring of plants. This project is testing and refining these technologies on 
commercial cotton farms to better understand how they can be most effectively used to 
improve water use efficiency and productivity for fully irrigated and partially irrigated 
cotton. 

 

 

2. How do canopy temperature sensors improve irrigation management? 

In previous research we monitored the canopy temperature on farms in different valleys where growers used their own experience 
and/or fixed soil moisture deficits to make irrigation scheduling decisions. The continuous measurements of canopy temperature 
showed that there were opportunities to optimize the timing of irrigations using the canopy temperature technology.   

As canopy temperature is a direct response of plant’s access to (or lack of) soil water (Fig. 2), continuous monitoring of canopy 
temperature provides real time information on a crop’s need for water that can be used to inform irrigation scheduling. Avoiding 
water stress and over watering improves farm profitability by increasing yield and water use efficiency. The canopy temperature 
infrared sensors (Fig. 3) being assessed in this project are affordable, easy to use and maintain, and can be a significant addition to 
the suite of tools available to growers for making important irrigation decisions.  
 
 
 
 

 

1Revell, G (2021) Responsive irrigation management with Canopy Temperature Stress (CTS) technology. SIP1 Case Study. 
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Figure 1: UAV thermal image showing spatial 
variability in crop water stress 

Figure 3: Infrared canopy temperature sensor 
monitoring crop stress in an irrigated cotton field 

Figure 2: Diurnal pattern of differences in canopy temperature 
caused by crop water status 



 

 

3. How does this research benefit irrigators? 
An assessment of the economic benefits of incorporating CTS technology into irrigation management found it has the potential to 

improve farm profitability2. 

The next steps are to ensure the technology is both practical and reliable at a commercial scale. Researchers are working closely 
with commercial growers and technology providers to further refine the methodology. Practical considerations being investigated 
include: 

1. Utility of multipixel canopy temperature sensors for early season irrigation decision making when standard canopy 
temperature sensors with single field of view cannot be used because of smaller canopies. 

2. Extending the utility of canopy temperature sensors for irrigation scheduling in limited water situations by developing new 
thresholds based on detailed research and on-farm trials.   

3. Testing CSIRO’s canopy temperature predictive algorithms platform for scheduling irrigations in advance. 
4. Assessing spatial variability of canopy temperature on larger commercial farms to determine the minimum number of 

canopy sensors required for effective and efficient irrigation scheduling. 
5. Integrating canopy temperature technology with existing tools including soil moisture probes.  

 

4. Key results to date 
• A review of different sensing options suitable for early-season irrigation scheduling identified a thermal sensing array 

MLX90640 (Melexis, Belgium) as the most appropriate sensor for broad scale capture of emergent cotton.  

• The ongoing trials conducted at CSIRO Narrabri using canopy temperature sensors showed peak flowering as the best time 
to apply an irrigation when water is available for a single irrigation only. These results are currently being validated through 
on-farm trials in different valleys in collaboration with the CottonInfo.  

• Results from a trial to montor spatial variability in canopy temperature on three cotton farms located near Maules Creek 
(Namoi), Wee Waa (Namoi) and Moree (Gwydir) are currently being analysed. Each farm was equipped with 9 or 10 canopy 
temperature sensors with two farms also instrumented with capacitance probes to monitor soil water..  

• CTS technology is available through Goanna Ag as part of its GoFieldPlus irrigation management system. The researchers 
involved in this project are working closely with Goanna Ag to streamline the process of providing growers the actionable 
data in real time and resolve any technical issues that are expected in the first year of commercial roll out of this product.  
 

For more information visit the Smarter Irrigation for Profit website and listen to the podcast or watch the webinar: 
https://smarterirrigation.com.au/plant-based-sensing-optimising-irrigation-timing-in-limited-water/ 
https://smarterirrigation.com.au/cottoninfo-webinar-canopy-temperature-sensors/ 
 
 
For further information on the project, contact:   
Dr Hiz Jamali, Project Leader T: 0477 366 618 E: Hiz.Jamali@csiro.au           

 
            

 

 
2 Revell, G (2021) Responsive irrigation management with Canopy Temperature Stress (CTS) technology. SIP1 Case Study 
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