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Heat waves are occurring more

frequently in Australia

Canola yield is reduced
by heat waves during
flowering

Heat tolerance: genefic
Crop insurance against
global warming
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%QQGRDC Genomic analysis reveals large diversity
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ESRoRaTion in germplasm from India and China %am# AUSTRALIA

ACIAR/GRDC Project CIM-1999/072
“Qilseed Brassica improvement in
China, India and Australia™ (2004-2009)

GRDC project UM0045 “Expanding
Brassica germplasm base through

collaboration with China and India”
(2012-2017)
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At UWA Field Station:

Cool chamber

« Large screen-house for
plant growth

« Move to chambers for 7
days at first flower

 Cool chamber (25/15 °C)
 Heat chamber (32/22 °C)

« Temperature, ventilation,
irrigation & fertilization are
all centrally controlled

Large screen-house for growing plants
(350 m2 each, ambient temperature)
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» 324 genotypes

* 8 yield-related traits

X 2 freatments (Cirl vs Heat)
x 3 years (2020, 21 & 22)
X 2 seasons (Early vs Late)

X 2 heat tolerance index

using HSF \&J AUSTRALIA
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Ranking genotypes for heat tolerance
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High seed yield under
conftrol & heat stress (6)
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Trials 2020 & 2021:

12 lines x 3 treatments x

2-3 reps = 96 plots

Trials 2022 & 2023:

16 lines x 2 treatments x

3 reps = 96 plots

Treatments:
HO: No heat stress (Control)

H1: 8d heat stress from the
date of first flower

H2: 8d heat stress from the
date of 50% flowering '

Funded by GRDC: UWA1905 project
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2020 & 2021: 30 lines x 5 TOSs x 2 reps = 300 sample plots at 3-4 sites
48 lines x 3 TOSs x 2 reps = 288 sample plots at 4-5 sites
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in Leeton, NSW

Leeton, NSW: mean yield with 95% CI across three years.

Yield performances over three years

2.06 t/ha decrease

52 % 1

3.32 t/ha decrease

57 % 1
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Controlled env. vs Field env.
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GWAS analysis of heat
tolerance traits &
Candidate genes in
the regions

Heat shock proteins (HSP) or HSP
chaperones are highlighted in

red.

Physical map of Chr A0S & AQ9

A05

start
BnaA05g071800D7
BnaA05g07120D
BnaADSg07200D

i BnaAD5g07220D
- BhaA05g07240D

BnaA05g07260D
BnaAD5g07290D
BnaA05g07300D

b BnaAD5g07 350D
- BnaADSg07360D

BnaA05g07400D

qQSYM.STILE3
qQSNM.STILE4
qQSNM.STILE3
qQSYM.PC.E4
qQSNM.PC.E4
qQSYM.PC.E3
— gHeat.E3
gHeat E4

qHI.STILE4

- BnaA05g07490D
i BnaAD5g07500D-
I BhaADSg10940D
¢ BnaA05g10950D
{ BnaA05g10970D
I BnaA05910980D

BnaA05g11030D
BnaA05g11180D
end

HI.STIE3

A09
start

BnaA09g01220D
BnaA09g01230D

k- BnaAD9g01260D
- BnaADSg01270D
r BnaAD9g01280D
i BnaAD9g01310D
b BhaAD9g01330D
I BnaA0Sg01370D
i BnaAD9g01410D
jir BnaAD9g01440D
i BnaAD9g01450D
'r BnaAD9g01470D
BnaA09g01480D -
BnaA09g03630D -

BnaA09g03640D

o BnaAD9g03670D
fi- BnaA09g03720D
i BnaA09g03810D
j- BnaA09g03910D
- BnaA09g03950D -
(- BnaAD9g09200D
) BnaAD9g09260D
I BnaAD9g09270D

BnaA09g09280D

+ BnaAD9g09290D
t BnaAD9g09300D

BnaA09g09310D
BnaA09g09350D
BnaA09g09370D
BnaAl9g094 50D

i} BnaA09g09500D
I BhaA09g09520D ~
i BnaAl9g43260D
¢ BnaAD9g43300D
t BnaA09g43320D
[ BnaAD9g43440D

BnaA09g43450D
BnaAl9g43640D
BnaA09g43650D

end

BnaA09g01140D

BnaAD9g43710D -

qSYM.STILE2
qSNM.STLE2
qPNM STILE2

| qSWM . STILE3

qSNM.PC.E3
gSNM.PC.E4
L aSPM.PC.E4
qQSYM.PC.E3
gHeat E4

| qSyM STIE2




GRAINS RESEARCH
& DEVELOPMENT

&QQG RDC Heat-related gene domains

THE UNIVERSITY OF

WESTERN

across 40 Brassicaceae species & AUSTRALIA

THiaspl AVErSE I S ——
Thelingiela halophila I E— e —
Sisymbrium ifp e ——————
Sinapis avensis I E——— - &
Sinapis aba  — C s — -
Scivenkiefla parida : H
Raphanus salivus e e—— : ;
Raphanus ragharigrum T W — i
Maleolnia marilims |/ ————— e — L= H ;
Lephdium saffvun  m— ' : : —-—
Leavemrthia alabamica  me E———— i H i

Isalis fincloria ‘__
Hirschfaldia incana —
Evccdium syfiaciim s — _-l

Fruca vesicans ——_ q—— i -I

Erucasativa _ _ . —
Diptpehocapus shides - s—— - f—— .- i
Descurainia sophiides D E—— "

Crambe hispanica —_I—_*—
Cardamine hirgrfa  E———— e ———— i

Capsellarubels - ———

Capsella qrandfiora s s —— i E—

Brassics olvaces —I

Brassicanigra _'_-:
Brassicanapus !

B’asm;mwa ——

an'herarermﬁada - - _

Arabis alping e ———— :
Arabidopsis thalana e e— . —
Arabidops's suecic  —

Arabidopas hrda - —— ——
Aralrdopss hallen e — o ——

Aralfdopsis Fenoss  EEEE———— e E— -
Aethionema aralicum  EE———— ' ] H i
o 50 100 150 00
mdnal u DRARZ = DNAJAS DRAJET = DNAJE2 u DRAJBI3 m DNASCT
mONAJCHIDPHE  m DNAICES = DMAJCE u DNAJCD DNAICT u DHAICE
mHSP20 mHEPSOANDE  wHSPSOBTRAL HSPA1 BB HEPAY HSPASBIP

= DNAJCE

HEPBPFEST

The number and distribution
of DNAJ and HSP-related
gene domains across 40
Brassicaceae species



k]

High frequency of
gene duplication
in B. napus

DNAJ & HSP-related gene J
domains in B. napus
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