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Is climate (change) affecting your productions?



This is what is going on in Australia…

.. I will tell you a story ..



Impacts on the ornamental 
horticulture industry are severe

Platanus acerifolia
London planetree, 
Richmond 9th Jan. 2018

Banksia serrata
Old Man Banksia, Sydney  
10th Mar. 2019



48.9 ˚C
(120˚F)



Measured in W. Sydney on 10th Feb. 2017, 14:00 AEDT, Air T = 40.7 °C, 32% RH



Almost 10% of street trees 
experienced canopy damage

Multi-million $ damage to tree assets

Tabassum et al., 2021



Helping Australia’s horticultural 
industry adapt to climate change

KEY ISSUES

1. Inability to forecast climate 
change impacts

2. Need for long-term planning, 
market diversification

3. Increase resilience and 
opportunities for growers



https://citrusvariety.ucr.edu/

Do you love diversity?

Which one is ‘climate ready’?



Australia’s ornamental
horticulture sector 

Some 3,000-5,000 cultivated species, varieties, etc

Australia has some 20,000 native species



We built an evidence base from
multiple data streams

Bioclimatic models to estimate areas of climatic 
suitability for each species under a changing 
climate in 2030, 2050 and 2070.

Trait database that includes information for >2500 
species & cultivars on species’ attributes (biology, 
tolerances, site context, hazards)

Successes &
Failures 

Survive 
& Thrive

Species 
attributes and 

bioclimatic 
suitability



Bioclimatic models = estimated areas of climatic 
suitability for each species under a changing climate 
in 2030, 2050 and 2070.

SUITABLE
MARGINALLY SUITABLE
UNSUITABLE

Xian et al., 2022. Will citrus geographical indications face 
different climate change challenges in China? Journal of 
Cleaner Production, Volume 356, 1 July 2022, 131885



This module accessed success and 
failures of urban tree plantings in 
relation to local conditions as well as 
variables such as planting and 
management techniques.

12 ’Living 
Labs’ were 
established 

across 
Australia

Successes &
Failures 

Survive 
& Thrive

Species 
attributes and 

bioclimatic 
suitability



This module subjected a sample of 
113 species to controlled heatwave 
and drought conditions in 
glasshouses to assess the abilities 
of different species to withstand: 
 Drought tolerance
 Heat tolerance
 Plant stress indicators 

Successes &
Failures 

Survive 
& Thrive

Species 
attributes and 

bioclimatic 
suitability



We built simulated drought
and heatwave effects



Lilly pilly
(Syzygium wilsonii)

Heat sensitive

Spurflower (Plectranthus
argentatus)

Drought sensitive



https://citrusindustry.net/2022/05/23/high-summer-temperatures-take-a-toll-on-trees/

University of Florida 
Institute of Food and 
Agricultural Sciences 
(UF/IFAS). Anirban 
Guha &  Christopher 
Vincent

+ heat interactions with 
huanglongbing (HLB) disease and 
altered transpiration and leaf cooling

https://citrusindustry.net/2022/05/23/high-summer-temperatures-take-a-toll-on-trees/


We built a climate-ready 
species selection tool

https://whichplantwhere.com.au



• >2500 species, cultivars and 
varieties

• Climate suitability in relation to 
postcode

• Information on environmental 
tolerances, appearance, uses

• Calculates canopy area and 
planting diversity of your 
chosen species palette

• Calculates shade, carbon and 
biodiversity value of your 
chosen species palette





- Refine bioclimatic models to include considerations about yield, etc. -
> more and better data collection

- Include interactions with 
climatic conditions for main 
pests and pathogens

https://californiacitrusthreat.org/pest-disease/

- Single data streams (climate models, ecophysiology, field 
experiments) are not enough, if not integrated.

What did we learn?



aossola@ucdavis.edu
@lessandrOssola

Questions?Thanks to Aaron Dillon &
Deborah Pagliaccia for inviting

and our partners …

mailto:aossola@ucdavis.edu
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