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@ 1t isn’t easy being a canola seedling...

Canola | Wheat __

true leaf—_

Seed size 2-4mg 35-50 mg LYROCY,
Seed Mostly Mostly e &
composition  oil starch seed ___

root . s

Germination Epigeal Hypogeal ~A

Canola Wheat

https://groundcover.grdc.com.au/crops/oilseeds/canola-establishment-under-the-scope



@ And it is getting harder

Rainfall decile ranges

- Highest on record

Very much
10
above average
8-9 Above average
4-7 Average
2-3 Below average
1 Very much
below average

- Lowest on record

Reduced in-season rainfall in the last 20 years
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@ But there are new opportunities

Southern Cross, WA
(pre-2000 and post-2000)
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More stored soil moisture at depth in some years



@ Current varieties are unsuited to deep sowing

Emergence from deep sowing

Credit: Andrew Fletcher, CSIRO
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@ Does hypocotyl length limit deep sowing?

]» Hypocotyl

Figure credit: Carl Davies
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@ Australian varieties have short hypocotyls
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@ Field-validating the long hypocotyl trait QQQGRDC

Eight field sites in Australia in 2021 and 2022

* 3000 seeds per site hand-sown at
2 cm and 5 cm depths

e 20 international varieties (same
seed source, same size)

e 5 current Australian varieties
* Regular emergence counts
* Final biomass at 4-leaf stage




Best Best
Australian international
variety variety

Boorowa 2021



@ All the best emergers had long hypocotyls

Emergence ratio (5cm vs 2cm)
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® Longest hypocotyl varieties
were all from overseas

® Shortest hypocotyl varieties
were all historic Australian

We need to bring long

hypocotyl genes from
overseas into Australia




@ Long Hypocotyl Canola project: Aims &QQGRDC

Hypocotyl length (cm)
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Crossing parents
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Transfer long hypocotyl genes
into Australian background

Confirm the value of long
hypocotyls in field experiments

Understand how hypocotyl length
interacts with temperature,
moisture, etc

Provide Australian-adapted, long
hypocotyl germplasm & marker
tools to breeders



Crossing strategy
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Selecting long hypocotyl BC1 plants % &QQGRDC
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@ Identifying long hypocotyl genes =
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@ Impact of temperature on hypocotyl growth &QQ
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@ Harnessing wild Brassica diversity

Identifying gaps in seed collections

itat suitability
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@ Flowering time calculator

@ Canola Flowering Calculator

Helping you optimise your canola program

Learn more about this tool >

Choose your scenario below to get started
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Which variety should | sow? When should | sow?

(I know my intended sowing date) (I know my variety)
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% Average hypocotyl length by country (# accessions)

Australia (100)
China (18)
Japan (15)

Canada (21)
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@ Simulating field conditions in the lab

Shoot section

Manipulate conditions above seed

Soil surface —- - -
Soil Seed Environment
Soil type Variety Temperature
: Moisture Size Disease
Soil above seed - Variables g density ~ Maternal ~ Herbicide
Strength Coleoptile
Depth Hybrid

Fertiliser Novel genetics

Seed depth

Soil below seed

Credit: John Kirkegaard, AJ Haddis, Laura Goward, CSIRO



0.5 1.5 2.5 3.5 4.5 55
kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm?

* Regiment XC sown in
3.8cm diameter PVC
tubes in Geraldton sand

e 2cm & 5cm depths

* Emergence scored 21 DAS

Credit: John Kirkegaard, Laura Goward, CSIRO



What influences hypocotyl growth? @ QQQGRDC
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\ " Long vs short hypocotyl
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= Sandy vs loamy soils

= Light vs medium soil
strengths

T\ * Large vs small seeds
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