
SOWING THE SEED FOR A BRIGHTER FUTURE

Hyper Yielding Crops Project  wheat research – NSW Crop Technology Centre, 
Wallendbeen, NSW, October 2020 

Importance of matching cultivar to 
environment 

Hyper Yielding Crops



SOWING THE SEED FOR A BRIGHTER FUTURE

What about the Riverine 
Plains?

Dr Kenton Porker FAR Australia



Collaborator sites (CWFS, 
NSW DPI)

MESW sites

(GRDC Management of Early Sown Wheat) 2017 - 2019 

Hart

Birchip

Wallendbeen

Horsham

Mildura

Wongarbon

Yarrawonga

Booleroo CentreMinnipa

Loxton

Sowing Targets 
1. Mar 15
2. Apr 5
3. Apr 15
4. May 1 (Scepter sown at optimal) 

Rankins Springs



Modelled optimal flowering period*
25 Sep – 2 Oct

Yarrawonga MESW 2017 – 2019 Field Data
17 Sep – 28 Sep

*Flohr et al (2017)

THE OPTIMAL FLOWERING Period is not a safe Window!!!
Know your environment - climate and risk profile

highly variable * stem frost, terminal drought



Winter wheats open up the planting 
Window

Different winter varieties are required 
to target flowering windows

Winter wheats are stable in flowering 
date – but cannot be manipulated 
with sow date
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• > 2.5 t/ha (5 sites in SA/Vic)

LSD P<0.05 
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Hyper Yielding Crops (HYC)  

SOWING THE SEED FOR A BRIGHTER FUTURE

Hyper Yielding Crops Project  wheat research – Late April sown
NSW Crop Technology Centre, Wallendbeen, NSW, October 2020 

Importance of 
matching cultivar to 

environment 
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Trojan
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TAKE HOME MESSAGES
• Highest yields for winter wheats come from April establishment 

• Yields of best early sown winter wheats are similar to Scepter sown in 
optimal window

• Flowering time cannot be manipulated with sowing date in winter wheats like 
spring wheat

• Different winter wheats are required for different environments. 

• Slower developing spring varieties are less suited to pre April 20 sowing



SOWING THE SEED FOR A BRIGHTER FUTURE

Winter Wheat is a 
different 

management system



High Plant 
Density 

~ 150 Plants/m2

Low Plant 
Density

~ 50 
Plants/m2

Mechanical 
Defoliation

Deferred NSeedbed N



Yarrawonga 2018
Sow dates;

19-Mar
03-Apr
16-Apr
30-Apr

MANAGING FROST RISK – DS BENNETT
SOW EARLY TO FLOWER LATE

-11°C!!!!!
(canopy temp)



Other Considerations:

• Early Sowing options for frosty landscapes – DS Bennett achieving similar yields 
as Scepter sown at its optimal time despite flowering “too late”

• Stripe Rust in Bennett will need to be monitored and managed

• Kittyhawk has superior testweights compared to Illabo

• Sowing opportunities (~70% of years at Yarrawonga)



WHERE DO WINTER WHEATS FIT IN CONJUNCTION WITH SPRING 
WHEATS IN SOUTH EASTERN AUSTRALIAN FARMING SYSTEMS? 

Enterprise Mixed farm Crop only

System fit Dual purpose Open sowing window Manage frost risk

Management Sow March & April
150 plants/m²

N at sowing

Sow April
>50 plants/m²

Topdress N @Z31

Sow April
>50 plants/m²

Topdress N @Z31

Environment <2.5 t/ha >2.5 t/ha <2.5 t/ha >2.5 t/ha

Cultivar (yield) Longsword DS Bennett Longsword DS Bennett DS Bennett

Cultivar (quality) Illabo Illabo
Kittyhawk

Illabo Illabo
Kittyhawk

NA
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Generating Hyper 
Yielding Barley – What 
does a Hyper Yielding 
crop look like

Kenton Porker, Nick Poole (FAR Australia)

HYC Results and Awards Evening



What does a hyper-yielding barley crop look like?

Grain Yield 
(t/ha)

Harvest 
Index (%)

Dry 
Matter 

t/ha
Heads/

m2
Grains per 

spike

Grain 
Weight 

(mg)

M-HRZ 8 >50 14.5 650 26 48
SE Australian 10 >50 18 600 32 50

TAS Spring 12 >50 22 800 28 55

What's different about these environments?
Is it different enough to change management? 

How can we hit these numbers?



Management and genetics go hand in hand to 
increase yields

• Increasing grain number potential, its survival and size will increase 
yields

• Trying to achieve 40 grains per spike
• Introduced 6 row for first time in Australia (in coordinated trials)
• Keep important leaves greener for longer – fungicides/genetics
• Keep crops standing and heads on the plant – PGR/genetics



Yields across all management interventions (n= 8 per cultivar per site

2020 HYC GxExM Series 

Cassiopee
WINTER

RGT Planet
Mid-quick spring

Rosalind
Very quick spring

What can we achieve with management?



2020 HYC GEM Series 

Management lever depended on cultivar, 
Victoria is a nice example to zoom in on



Southern HRZ Autumn Sown

Vegetative SE - Flowering Grainfill

Apr     May     Jun     Jul    Aug    Sep    Oct    Nov    Dec    Jan    Feb

2. Manage your crop so that it is intercepting 
90 – 95% radiation with green leaves by the 
start of the critical period (before flag leaf 
emergence)

1. Flower during the 
optimum period

Crop Physiology rules for the Med - High 
Rainfall Zone

Vegetative SE - Flowering Grainfill

Riverine Plains Autumn Sown



Genetics and management are improving



Nationwide % Fungicide Response in RGT Planet –
4 Sites and Mean - HYC trials 2020 

SOWING THE SEED FOR A BRIGHTER FUTURE
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Untreated 1 Spray GS31 2 Spray GS31 + GS49 Systiva (seed trt) f.b. 2 Spray GS31 + GS49

Impact of a 
second foliar 
spray apparent 
across all sites 
except WA

Where do we use 
our SDHIs that offer 
foliar disease 
control?

1. As a seed 
treatment (Systiva)?
Or
2. In crop 





 Good disease management is essential in all regions when yield potential is higher due to spring 
rainfall! 

 Genetics and management of barley are improving and screening for high yielding germplasm with 
good genetic resistance (and standing power) is central to HYC research.

 Key foliar fungicide timings for barley disease control to protect the top four leaves are GS31 (1st

node), GS39-49 (flag leaf – 1st awns emerging). Flag-1 is the most important leaf to protect in 
barley.

 Where possible look to minimize the use of fungicide application and where possible minimize the 
use of QoI (Group 11) and SDHI (Group 7) applications to one per season.



Yield  = 11.42t/ha 
Protein = 13.3%
TestWeight = 65.9kg/hL
Retention = 98.5%
Screenings = 0.4%

Laureate Barley 
Sown 1st September (Hagley) 

Current HYC national benchmark



Grains Research and Development Corporation (GRDC)

A    Level 4, East Building, 4 National Circuit, Barton, ACT 2600 Australia

P    PO Box 5367 Kingston, ACT 2604 Australia

T    +61 2 6166 4500

F    +61 2 6166 4599

www.grdc.com.au

@thegrdc

Thank you to GRDC and collaborating colleagues



Defining Grain Yield
HYC Awards Vic/NSW

John Kirkegaard (CSIRO), Kenton Porker (FAR), Nick Poole (FAR), Jon Midwood (TechCrop)



Maximum 
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How should we think about yield?
Potential Yield - Under best practice water and climate 

are the only factors limiting crop growth.

MANAGEABLE 
CONSTRAINTS
sowing date, 

nutrient, abiotic, 
biotic stresses

Award 2: 

% of potential 
= exploitable yield gap 

Award 1: 

Actual Farm 
Yield



The HYC Awards Community
Lets close the yield gap 

and raise the yield frontier together
(get closer to 100% of potential yield)



The HYC 
Yield 

Potential 
(PyHYC)

1. Temperature and solar 
radiation light during the 

critical period 

2. Water use efficiency 
model

3. Solar radiation and 
conversion to yield (Harvest 

Index)

4. Soil water holding 
capacity

Output

Black Box assumptions
published methods

HYC Yield Potential Calculation - Built on the 
fundamental principles of crop growth

Inputs:



FloweringReproductiveVegetative

* Modified based on (Rawson et al., (1988))

Duration of critical period

Grainfill

Potential yield is primarily determined by growth during 
the critical period (photothermal quotient)

28 days before flowering*
Sum of Light

Sum of Temperature
Assumes water 

non limiting



In high rainfall zones the PTQ may limit yield potential as often as water 
supply to the crop (coastal, cloudy areas) – This is not likely in Riverine Plains

Rutherglen Vic
Bom Data: 1957 - 2020
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Water limited yield frontier (WUE) – Aspirations 
Most likely to be water limited

Average 
7.55 t/ha 

10th Percentile 
3.3 t/ha 

90th Percentile 
11.07 t/ha 

Rutherglen BOM data (1956 – 2020)



Other factors considered in HYC Yield Potential
• Soil water holding capacity – soil type/rooting depth/incident 

rainfall
• Growing season solar radiation and harvest Index –

conversion of dry matter to grain yield (Harvest Index of 55%)



FloweringReproductiveVegetative

*modified by (Rawson et al., (1988))

Duration of critical period

Grainfill

Other manageable factors (including heat and frost 

stress) lower actual yield not yield potential

Assumes water 
non limiting



The HYC Community
Lets close the yield gap 

and raise the yield frontier together
(get closer to 100% of potential yield)



HYC AWARDS 2020 Report







HYC 
AWARD 
REPORT 

Detailed soil test analysis (0 – 10cm)

Agronomy benchmarks

Key cost comparisons

Analysis of yield components

Grain nutrient benchmarking









WHERE WE ARE TODAY AND WHAT WE 
SHOULD BE THINKING TOMORROW?

Focus is currently on dealing with 
specific problems

• Weed control – Ryegrass and Wild radish

• Fungicides for control for disease

• Nitrogen rates and timings

• Not much focus on soil structure and rooting 
depth

• Yield expectations are conservative based on 
historic results

What we should be thinking?

• Optimise capture of water, light & nutrients

• Crop canopy size, structure and longevity

• Resilience of our cropping systems

• It’s not all about the weather! Consider 
management, timing and attention to detail

• Raise the expectations of yield potential both 
water and light limited.
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CROP DEVELOPMENT AND 
RELATIONSHIP WITH YIELD

Metric

Sowing date

Top 30%
Yield: 7.4 t/ha

21 April 2020

Remaining 70%
Yield: 5.3 t/ha

12 April 2020
1 March 2020*

Mid Flowering

Harvest

17 Oct 2020
30 Oct 2020*

8 Dec 2020 13 Dec 2020
20 Dec 2020*

11 Oct 2020

* Award paddocks from Sth Tablelands 



CROP DEVELOPMENT AND 
RELATIONSHIP WITH YIELD

Average sowing 
date:
31 March

Average GS65:
20 October

Optimum start 
flowering :
28 Sept (Y’wonga) 
10 Oct (Sth T’lands)



SOWING AND IN CROP GRAZING 
MANAGEMENT AND RELATIONSHIP WITH YIELD

Metric

Row Width

Tine seeders (%)

In crop grazing

Top 30%
Yield: 7.4 t/ha

241mm

50%

50% Grazed

Remaining 70%
Yield: 5.3 t/ha

251mm

100%

75% Grazed



CROP MANAGEMENT AND 
RELATIONSHIP WITH YIELD

Metric

N applied (kg N/ha)

Number of applic’

Cost of N / tonne yield

P applied (kg P/ha)

K applied (kg K/ha)

Top 30%
Yield: 7.4 t/ha

150

4

$31/t

20

0

Remaining 70%
Yield: 5.3 t/ha

116

3.5

$35/t

20

0



CROP AGRONOMY AND RELATIONSHIP 
WITH YIELD

Metric

Fungicides ($/ha)

Fungicides ($/t)

Number of applic’

Head Fungicide

Top 30%
Yield: 7.4 t/ha

$25.5

$3.5

2.3

25%

Remaining 70%
Yield: 5.3 t/ha

$18

$3.4

1.9

11%



SOIL FACTORS AND RELATIONSHIP 
WITH YIELD

Metric

pH (CaCl)

Soil Org carbon (%)

Colwell P (mg/kg)

Colwell K (mg/kg)

Top 30%
Yield: 7.4 t/ha

5.3

1.5

49

278

Remaining 70%
Yield: 5.3 t/ha

5

1.6

62

210



SOIL FACTORS AND RELATIONSHIP 
WITH YIELD

Metric

Soil Texture

Available Water 
capacity to 100cm

GSR (1 April – 31 Oct)

Top 30%
Yield: 7.4 t/ha

50% Clay,

25% CL, 25% Loam

133 mm

384 mm

Remaining 70%
Yield: 5.3 t/ha

10% Clay,

40% CL, 50% Loam

126 mm (134 mm*)

419 mm (598 mm*)

* Award paddocks from Sth Tablelands (incl 1 more month GSR) 



YIELD COMPONENTS AND 
RELATIONSHIP WITH YIELD

Metric

Dry Matter (t/ha)

Harvest index 

Head count (m2)

Grains per head

Grains per m2

1000 grain weight

Top 30%
Yield: 7.4 t/ha

16

51.7%

445

40

17,735

45.3

Remaining 70%
Yield: 5.3 t/ha

12.1

46.5%

384

50

19,200

42.3



GRAIN NUTRIENTS AND RELATIONSHIP 
WITH YIELD

Metric

Grain N

Grain P

Grain K

Grain S

Grain Cu

Grain Zn

Top 30%
Yield: 7.4 t/ha

2.1

0.29

0.5

0.14

4.1

18.3

Remaining 70%
Yield: 5.3 t/ha

2.0

0.31

0.46

0.14

3.0

18.8

Critical 
Values

1.9

0.3

0.5

0.17

2.5

21



Highest HYC Award 
Yield in NSW

Damien Schneider

7.31t/ha crop of
Trojan wheat

85% of 8.60 t/ha 
potential



Highest % of Potential 
Yield in NSW at 86.4% 
of 7.77 t/ha

Craig Marshall from 
Rennie NSW

6.71t/ha crop of 
Sceptre wheat



Highest HYC Award 
Yield and highest % of 
Potential Yield in Nth 
VIC at 104.4% of 7.26 
t/ha

Jock Binnie from 
Bungeet VIC

7.58t/ha crop of 
Sceptre wheat



WHERE TO FROM HERE?

JOIN ONE OF THE INNOVATION GROUPS IN NSW/NTH VIC
AND GET INVOLVED IN CROP WALKS, IN PADDOCK 

DISCUSSION AND FOCUS TRIALS
PLUS

HYC WHEAT AWARDS FOR 2021
Growers, advisers and others wishing to become involved in the HYC project can contact 
their respective state project officer:

NSW – Kate Coffey from Riverine Plains kate@riverineplains.org.au

or Jon Midwood of TechCrop, jon@techcrop.com.au
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