
Plant phenomics at  
Western Sydney University

APPN is a coordinated national network of nine research 
infrastructure nodes hosted by renowned plant research 

organisations across Australia. We provide open access 
to state-of-the-art plant phenotyping technologies, 

underpinned by multidisciplinary expertise and FAIR 
data principles, to enable research excellence and 

innovation, and to accelerate research output.

APPN is funded through the Australian  
Government’s National Collaborative  

Research Infrastructure Strategy (NCRIS).
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Advancing sustainable food systems and climate-resilient crops

The APPN Node at Western 
Sydney University offers a range of 
specialised controlled environment 
facilities to enable advanced 
phenotyping research in vegetable, 
tree, grain and pasture crops. By 
precisely controlling temperature, 
light, atmospheric carbon dioxide 
concentration, humidity, nutrients, 
and irrigation for individual 
experiments,  researchers isolate 
specific growth responses and 
correlate them to phenotypic and 
genetic traits.

•	 National Vegetable Protected 
Cropping Centre (NVPCC) – 
greenhouse facility designed to 
support research and industry partners 
in developing sustainable food systems 
through high-value, low-emission crops 
within a circular economy framework.

	 The centre showcases innovations 
in vertical cropping, smart glass 
technology, automated hydroponics, 
and integrated robotics.

•	 Pastures and Climate Extremes 
Facility (PACE) – allows researchers 
to simulate future climate scenarios to 
predict crop productivity, quality, and 
resilience. Researchers can ‘stress-test’ 
crops by exposing them to conditions 
such as increased rainfall, drought,  
high temperatures, or a combination  
of factors.

•	 Whole Tree Chambers (WTC) – a 
unique array of twelve, fully enclosed 
controlled environments designed 
for trees up to nine meters tall, 
where researchers can manipulate 
environmental factors such as air 
temperature, soil moisture, CO₂ 
levels, and humidity to optimise crop 
production or study the effects of 
climate changes.
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Technical Details
Greenhouse
Our greenhouses offer control of 
ambient temperature, fertigation, 
atmospheric CO2 and sunlight (through 
filters, shades and supplemental LED 
lighting) and include:
•	 8 x tall greenhouse bays for vertical 

crops.
•	 8 x standard greenhouse bays with 

benches and controlled irrigation 
options.

•	 4 x PC2 greenhouse bays with 
benches and options for controlled 
irrigation.

Pastures and Climate Extremes Facility
•	 6 x poly tunnel shelters (48 x 8 x 4.6 m 

high) with automated irrigation
-   each shelter has eight 4 x 4 m plots
-   each plot has four 2 x 2 m subplots

•   2 x infrared heater arrays for crop & 
soil warming per shelter

Whole Tree Chambers 
•	 12 enclosed chambers (3.25 m 

diameter x 9 m high, ~53 m3 total).
•   Automated control of carbon 

dioxide concentration, humidity & 
temperature to +/-6 °C ambient.

•   Measurement of net exchange of CO2 
and H2O vapour (evapotranspiration) 
at 15-min resolution.

•   Ability to isolate root environment 
from above-ground environment.

Portable Physiology instruments
•	 LI-COR LI-600 & 600N porometer/ 

fluorometer systems
•	 LI-COR LI-6800 gas exchange & 

chlorophyll fluorescence systems  
with optional:
-	 Small light source set up
-	 Fluorometer head set up
-	 Lighted Large Leaf/Conifer  
	 Chamber Package
-	 Lighted Small Plant Chamber  
	 attachment

Imaging Services
•	 3D-Multispectral plant phenotyping: 

Phenospex Traitfinder for non-
destructive, high-quality 3D scanning 
to capture detailed plant morphology 
and physiological traits

•	 Portable plant phenotyping: 
	 Hiphen Literal equipped with high-

resolution RGB and multispectral 
sensors for use in field and controlled 
environments.
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