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Optimum flowering period limited by abiotic stresses
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Optimum flowering period limited by abiotic stresses
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* More Genotype (phenology)?
* Climate Change?
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Climate change in Australia

Temperature anomaly (°C)

Australia’s climate has warmed

since national records began in 1910.
The oceans surrounding Australia
have also warmed.
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More frost stress even warmer climates

a. Minimum temperature (°C y'1} ‘1 b: Number of frost days (d y'1)
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APSIM Next Generation

Inputs

* Climate
e Radiation
e Temperature
e Rainfall
e Evaporation
* Soil
e Depth
e Water holding capacity
* Management
e Genotype/Crop
e Sowing dates
e Fertiliser application
e |rrigation
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Simulation setup for OFP

» 77 sites across grain regions

* (Canola model in APSIM NG

* Weather data from SILO from 1940 to 2023

* Drop off predictions before 1957

* Selected soil profiles

* Sowing from 15 March to 15 July

e 152 cultivars parameterised in Canola Phenology Project with whole genomic
SNP

* Without resetting initial soil water, nitrogen at sowi

* Enough nitrogen fertilisation without limitation

e See Lilley et al. 2019 for details




Predict phenology with genomic prediction and
crop growth model

Optimization

Random forest -
Genotypic APSIM NG Observed

SNP Dataset parameter
values

phenology

Genome wide SNPs » 3 parameters for vernalisation time vs e Green Bud
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Predict phenology with genomic prediction and
crop growth model
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Canola yield is limited by frost and heat stress

APSIM
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Calculations of Optimum Flowering Period

Average flowering time and frost/heat stressed yield
e over certain year range

Period more than 95% of maximum vyield

For all cultivars and each cultivar
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Red point for optimum flowering time

* Blue ribbon for optimum flowering period
 Ribbon width as OFP span




Optimum flowering period with genotypic variations

* Genotypic variations represented
by cultivar phenology

 Maximum yield varied by sites and
cultivars

* OFP varied by sites and cultivars

e Later OFP with lower maximum
yields

600 -

400 ~

200 -

Average yield (kg/ha)

(=]
i

(o]

o

L=
1

condo

merredin

ongerup

4004 #2=

200 ~

0=

01-Jul

01-Aug 01-Sep 01-Oct 01-Ne¢-Jul 01-Aug 01-Sep 01-Oct 01-

Average flowering

O



Genotypic variation of OFP Mid-Point

O-P.lA é&h

 Red diamonds in Lilley 2019
* Blue triangles for all cultivars
* Gray circles for each cultivar
* Size varied by cultivar
number

 OFP from early July to October
* Big variation of OFP among
cultivars
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Genotypic variation of OFP Mid-Point
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Varied Potential Yield vs OFP

Yield ratio (kg/ha)
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Varied Potential Yield

Adaptive cultivars can achieve >95%
potential yield of all cultivars

Cultiver number _

0 50 100 150

Less adaptive cultivars in QLD,
north NSW, north/south WA, TAS
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Temporal trends of OFP

* OFP is calculated in 20 years moving windows from 1957 to 2023
 Temporal trends of OFP mid-point and span is calculated as linear regression
« Significance is tested with time-serial auto-correlation (Santer et al. 2000)
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Temporal trends of OFP .. —
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Temporal trends of OFP
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Take home message and future works

* OFP varied by cultivars (phenology) and environments, but can
be treated as site specific attribute to maximise potential yield

* Climate change has significantly impacted on OFP for some sites.
Recent climate should be used in the future works

e Calculate OFP for new cultivars in NVT for canola, wheat and
barley
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