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Heat — 2023 concerns

* Numerous enquiries about impact of heat on yield
« Some agronomists asked for formulae to estimate yield losses from hot days
« Many publications list statistical associations

* Interrogating DPIRD variety x TOS data
 focusing today on Mullewa and Merredin

« Other important considerations (factors that increase risk) and
potential trade-offs
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Critical yield phase (Temp. and radiation)
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Temperature response in wheat not intrinsic
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Response is not linear beyond
certain temperatures

High temperatures have varied
Impact on crop development

High temperature tolerance
Improves with high temperature

acclimation

Response changes with age of

wheat plant




Mullewa 2023
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Multiple sites — grain yield x flowering date

Merredin 2020 Merredin 2021 Merredin 2022 Merredin 2023
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Multiple sites — grain yield x flowering date
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Merredin 2023
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Merredin 2021 — Frost damage
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Mullewa 2023
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Shoot dry matter (TOS 1-4)
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Grains/m? increase in late August

AN

£

E 5000 ° . ¢ e 5-Apr
= o 8 ° ° e 19-Apr
° e 3-May

° * 0% ° e o . e 1/7-May
o

3-Jun 23-Jun 13-Jul 2-Aug 22-Aug 11-Sep 1-Oct
Flowering date

DPIRD Grains Industry Day dion.nicol@dpird.wa.gov.au



Grain weight decrease In late August

50.0
45.0
©40.0
5 35.0
()
= 30.0
=
@ 25.0
T 20.0
o
% 15.0
£ 10.0
5.0
0.0

e 5-Apr
e 19-Apr
e 3-May
e 17-May

3-Jun 23-Jun 13-Jul 2-Aug

Flowering date

22-Aug 11-Sep 1-Oct

DPIRD Grains Industry Day dion.nicol@dpird.wa.gov.au



ications

tress comp|

IN Si1ze X S

Gra




Grains/m? x Dry matter
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Are grain numbers lacking?
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Harvest index
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Crown rot — Merredin 2023
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Kununurra — heat tolerance nursery
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Kununurra — heat tolerance nursery
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—Wheat can still yleld In hot environments
If water and N available




Key messages

* There are no Intrinsic yield loss by temperature functions across
current wheat data

* Heat events are much less pronounced than frost and likely amplify
drought conditions

» Terminal drought (or even intermittent drought) remain consistent in
driving yield patterns in low rainfall wheat data

» Factors such as crown rot are likely to exacerbate losses from heat
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Tips for hot, drier conditions

 Plant avallable water Is king!
 Avoid later flowering times on shallow, drought prone soils

» Choose varieties with proven performance in good and bad
Seasons
 High yielding across stressed and favourable conditions
 Varieties relative screenings performance holds up
 Avoid varieties highly susceptible to crown rot

* Avoiding heat and terminal drought too much can lose yield
potential
 TOS x maturity

DPIRD Grains Industry Day dion.nicol@dpird.wa.gov.au IA



Th an k y O u Acknowledgements:

: Wheat agronomy team: Brenda Shackley, Jeremy Curry
dpirdwa.govau QOO O Technical officers: Melanie Kupsch (GE), Nihal Hewage
(ME), Helen Cooper (ES)

DPIRD Research Support units (Geraldton, Merredin)

Landholders: Messina’s at Mullewa, Merredin

Important disclaimer

The Chief Executive Officer of the Department of Primary Industries and Regional
Development and the State of Western Australia accept no liability whatsoever by reason of
negligence or otherwise arising from the use or release of this information or any part of it.

Copyright © State of Western Australia (Department of Primary Industries and Regional Development), 2023.

DPIRD Grains Industry Day dion.nicol@dpird.wa.gov.au






	Slide 1: Managing wheat in stressful environments  Putting heat and water stress in context
	Slide 2: Heat – 2023 concerns
	Slide 3: Critical yield phase (Temp. and radiation)
	Slide 4: Critical yield phase (Temp. and radiation)
	Slide 5: Temperature response in wheat not intrinsic
	Slide 6: Mullewa 2023
	Slide 7
	Slide 8
	Slide 9: Merredin 2021 – Frost damage
	Slide 10: Mullewa 2023
	Slide 11: Shoot dry matter (TOS 1-4)
	Slide 12: Grains/m2 increase in late August
	Slide 13: Grain weight decrease in late August
	Slide 14: Grain size × stress complications
	Slide 15: Grains/m2 x Dry matter
	Slide 16: Are grain numbers lacking?
	Slide 17: Harvest index
	Slide 18: Crown rot – Merredin 2023
	Slide 19
	Slide 20: Kununurra – heat tolerance nursery
	Slide 21: Kununurra – heat tolerance nursery
	Slide 22: Wheat can still yield in hot environments if water and N available
	Slide 23: Key messages
	Slide 24: Tips for hot, drier conditions
	Slide 25
	Slide 26

