
SOWING THE SEED FOR A BRIGHTER FUTURE

Welcome to the GRDC’s
HYPER YIELDING CROPS:
RESULTS AND AWARDS (SA)
What did we learn in year one? 
Which award paddocks came out on top and why?,  Di

Regional Project Partner:



• A GRDC Investment (over 4 years) – 2020 to 2024

• Applied research, development and extension project 
co-ordinated and led by Field Applied Research (FAR) 
Australia.

• Collaborating with the following project partners:

A national initiative striving to push crop yield boundaries in high yield 
potential grain growing environments.

HYPER YIELDING CROPS (FAR2004-0025AX) 

SOWING THE SEED FOR A BRIGHTER FUTURE



HYPER YIELDING CROPS
Hagley, 
Tasmania

Millicent, 
South Australia

Green Range, 
WA (2020) & 
Frankland 2021

Wallendbeen, 
NSW

Gnarwarre, 
Victoria

5 HYC Research Centres

SOWING THE SEED FOR A BRIGHTER FUTURE



• To screen for high yield potential cultivars 
suited to local environments.

• Appropriate agronomic management 
tactics – including paddock selection and 
preparation, canopy management, disease, 
weed and pest control, and crop nutrition 
strategies – will be explored to assist 
grower and adviser decision making. 

• Focus farms and HYC awards programme to 
encourage growers to become involved 
and enable a seeing-is-believing 
participatory approach.

SOWING THE SEED FOR A BRIGHTER FUTURE

Project investment



Nick Poole – FAR Australia

Septoria tritici blotch 
(STB) resistance –

what does it mean for 
management?



BEWARE!
Long latent period makes STB difficult to control

• A long latent period (250 0C days or 14 – 42 days) disguises disease 
advance. Optimum temp 15-20 0C 

• With STB infection in spring the crop appears to grow away from the 
disease, when clean leaves are already infected. But if it is wet infection is 
hidden by the long latent period. 

Use knowledge of thermal time for leaf emergence to better manage STB
• A wheat leaf takes approximately 110-120 Day 0C (Cd) to emerge.
• Therefore during stem elongation (as the top three leaves emerge) if 

conditions are conducive the disease will be approximately two clean 
leaves below the newest emerging leaf.  



What has been found and why is it 
important? 

•What has been discovered?

•Which fungicides are affected by this discovery?

•Why is it important?

•How can we adjust our management?



Strobilurin QoI Group 11 Resistance found in Septoria 
tritici blotch (STB) pathogen of wheat

1. The single step mutation (G143A) found in Southeast SA in the Septoria tritici
blotch (STB) pathogen population may reduce fungicide performance of QoI Group 
11 fungicides strobilurins over the next 2-3 years in the field.

2. In Europe (2002 – 2004) and NZ (2011 – 2013) the same mutation meant that 
after 3 years strobilurins did not control this disease. 

3. The strobilurin fungicides that we currently use for STB control are azoxystrobin 
(e.g. present Amistar Xtra, Radial Tazer Xpert) and pyraclostrobin (e.g. present in 
Opera). 

4. Note these actives will remain very effective against rusts but we may find that 
there effectiveness against STB reduces in the years to come.



We also know that are DMI Group 3 triazoles are 
already affected by reduced sensitivity (partial 
resistance) in the STB pathogen

1. From 2017 survey data (NSW DPI) in SE Australia we know that DMIs are affected 
by partial resistance but the effect on DMI efficacy is not equal amongst DMIs. 

2. Tebuconazole efficacy in research trials appears to have be more affected by 
reduced sensitivity mutations in the STB pathogen.

3. From research work conducted in the region where QoI resistance has been found 
DMIs were still very effective against STB in 2018 & 2019, particularly at higher 
label rates.



Epoxiconazole, prothioconazole cyproconazole were more 
effective than tebuconazole alone on STB (2018). 

Fungicide efficacy against STB   



Control of Septoria tritici blotch (STB) and leaf rust (LR) 
in wheat – cv Revenue, SA Crop Technology Centre, 
Millicent, 2019
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STB & leaf rust control –Influence of treatment on Yield 
t/ha – cv Revenue, Millicent, SA CTC Results 2019
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Key Points
• A long latent period (250 degrees C days or 14 – 42 

days) disguises Septoria tritici blotch (STB) advance in 
new leaves. 

• Strobilurin QoI Group 11 (e.g. azoxystrobin, 
pyraclostrobin) resistance has been found in the STB 
pathogen in Southeast SA (Millicent).

• Until we know how widespread the QoI resistance 
mutation is in the STB population, make sure if you are 
using mixtures with Group 11 chemistry that the Group 
3 DMI partner (e.g epoxiconazole, prothioconazole) is 
at rate that would control STB on its own.

• For More information: https://afren.com.au https://youtu.be/5W_fuynzVvc



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 at 
the end of the season?

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?



What does your crop look like at Z30, and the start of 
the critical period (1st September)



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

MRZ Autumn Sown



RGT Planet - 28th April Sown
GS30 (Onset of Stem Elongation) - 29th Jun

Photo source: Kenton Porker



Flag 
minus 1
(GS33)

1cm

Photo source: Kenton Porker
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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



Genetics and management are improving

CTC

Rosalind

(quick 
spring)

RGT Planet 
(spring 
control)

Best Spring 
Alternative

Best 2 Row 
Winter

Best 6 Row 
Winter

SA TOS11 8.3 8.7 9.7 AGTB0245 7.4 Newton 7.1 Pixel

SA TOS21 8.9 9.6 9.8 Laureate 7.3 Cassiopee ---

Vic2 8.3 7.8 8.2 GSP1727-B 8.4 Madness 8.5 Pixel

WA1 4.8 4.6 4.9 Laperouse 3.9 Urambie 2.9 Pixel

Tas (spring)1 9.2 10.4 11.4 Laureate --- ---

1sites received one PGR, 2 sites received 2 PGR.
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Millicent HYC 2020 Results: Manage your crop so that it is intercepting 90 – 95% radiation with green leaves 
by the start and duration of the critical period (before flag leaf emergence)





Strengthening the winter barley agronomic system

PGR, Delayed N, Grazing



PGRs buy time at harvest 
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Delayed sowing and grazing also works



What about seeding rates and nutrition? 
Limited responses in 2020

60 seeds/m2 ~ 320 seeds/m2 ~ 



60 Seeds/m2

But look at them now!!!!!!



Winter story is far more successful in wheat

But yields were still optimised at the may 
planting date in 2020



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



 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.



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



FAR Australia SA Crop Technology Centre 2020 
Location for GRDC  SA HYC Project (courtesy of the Gilbertson family)

HYC Wheat Results –
Performance of mid May 
sowing at Millicent
Nick Poole FAR Australia 

HYC Results and Awards Presentation 

18th August, 2021 



So how did wheat perform from 
mid May sowing under different 

management?

SOWING THE SEED FOR A BRIGHTER FUTURE

Low Input, High Seed Rate Standard Input High Input
Plant pop’n: 300 seeds/m2 180 seeds/m2 180 seeds/m2

Seed treatment: Vibrance/Gaucho Vibrance/Gaucho As standard + Systiva
Basal Fertiliser: 12 May 100kg MAP 100kg MAP 100kg MAP

Nitrogen*: 29 July 87 kg Urea (40 N) 87 kg Urea (40 N) 87 kg Urea (40 N)
11 August 87 kg Urea (40 N) 87 kg Urea (40 N) 87 kg Urea (80 N)
2 September 87 kg Urea (40 N) 87 kg Urea (40 N) 87 kg Urea (80 N)

Total N Applied: 120 N 120 N 160 N

PGR**: GS30    --- --- Mod. 100ml + Errex 650ml
GS32 --- --- Mod. 100ml + Errex 650ml

Fungicide*: GS31-32 --- Opus 500ml Prosaro 300ml
GS39 Radial 840ml Radial 840ml Radial 840ml
GS59-61 --- --- Opus 500ml



So how did winter wheat perform 
from mid May sowing?

SOWING THE SEED FOR A BRIGHTER FUTURE

 Management Level (Yield t/ha) 

Cultivar Low Input 
High Seed Rate 

Standard Input High Input Mean 

Trojan (spring) 7.51 mno 7.94 k-n 8.37 f-k 7.94 

Scepter (spring) 6.93 pq 7.97 j-n 8.04 i-m 7.65 

Nighthawk (facultative) 8.17 g-k 8.57 e-i 8.71 efg 8.48 

Anapurna (winter) 9.50 cd 9.40 d 10.60 a 9.83 

RGT Acrocc (winter) 8.39 f-k 8.71 efg 9.96 bc 9.02 

Catapult (spring) 6.68 q 7.45 nop 8.14 h-l 7.42 

Beaufort (spring) 8.66 e-h 8.97 de 9.02 de 8.88 

Rockstar (spring) 8.13 h-l 8.51 e-j 8.79 ef 8.48 

Zanzibar (spring) 7.61 l-o 8.74 ef 10.05 ab 8.80 

Cobra (spring) 7.34 op 7.89 k-o 7.93 k-n 7.72 
         
LSD Cultivar p = 0.05 0.32 t/ha P val  <0.001 
LSD Management p=0.05 0.52 t/ha P val 0.007 
LSD Cultivar x Man. P=0.05 0.55 t/ha P val <0.001 

 

1.25 – 2.0 t/ha advantage to 
feed wheats (winter and 
spring) over best milling wheat 
– Growing milling wheat has to 
offset value of the yield 
difference  ($312 – 500/ha at 
$250t for feed 

Note the differences in 
response to input

- Zanzibar (feed) 2.5 t/ha

- Rockstar (milling) 0.66t/ha



Influence on protein?

SOWING THE SEED FOR A BRIGHTER FUTURE

Hyper Yield Crops Project  barley research Protocol 3 – SA Crop Technology 
Centre, Gnarwarre, Victoria, October 2020 

Management Level (Protein %)

Cultivar Low Input

High Seed Rate

Standard Input High Input

Trojan (spring) 12.8 cd 12.7 de 13.0 c

Scepter (spring) 12.8 cd 12.8 cd 13.1 c

Nighthawk (facultative) 12.2 f-i 12.3 fgh 12.3 fg

Anapurna (winter) 11.1 o 11.7 klm 12.0 i-l

Acrocc (winter) 11.3 no 11.6 mn 11.7 lm

Catapult (spring) 12.2 f-i 12.2 f-i 12.4 ef

Beaufort (spring) 11.9 j-m 12.0 i-l 12.0 h-k

Rockstar (spring) 12.0 g-j 12.0 i-l 12.1 g-j

Zanzibar (spring) 12.1 g-j 12.0 h-k 12.0 h-k

Cobra (spring) 14.7 a 14.4 b 14.7 ab

LSD Cultivar p = 0.05 0.18 % P val <0.001
LSD Management p=0.05 0.19 % P val 0.065
LSD Cultivar x Man. P=0.05 0.32 % P val 0.028

Proteins of milling wheats not 
significantly different under high 
input at 160 kg N/ha.

Standard input most cost 
effective for milling wheats 
sown mid May based on two 
fungicides (GS31 & 39) and 
120kg N/ha



Large differences in cultivar 
resistance to Septoria

SOWING THE SEED FOR A BRIGHTER FUTURE



So how did winter wheat perform 
from mid May sowing?

SOWING THE SEED FOR A BRIGHTER FUTURE

Hyper Yield Crops Project  Wheat research Protocol 3 – SA 
Crop Technology Centre, Millicent , SA  October 2020 
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Observations of grain yield of spring 
(Scepter & Trojan) and winter wheats 
grown in two separate trials on the 
same site approximately one month 
apart (t/ha) – sown 12 May. 



So how did winter wheat perform 
from mid May sowing?

SOWING THE SEED FOR A BRIGHTER FUTURE

• During 2020 at Millicent the feed wheats (both spring and winter germplasm) were outyielding the 
milling wheats by 1 – 2t/ha when sown on 12 May.

• Further north in the region we would expect the yield difference to narrow.  

• The surprise result was that the yields of longer season winter wheats RGT Accroc and Anapurna were 
greater sown in 12th May than mid April. Flowering sweet??

• Standard management based on 2 fungicides (GS31 & 39), no PGR and 120N as opposed to high input 
(4 fungicides, 160N and PGR) was the most cost effective management for the milling wheats.

• This was not the case with the feed wheats which gave 1t/ha responses to higher input.



Defining Grain Yield
HYC Awards Vic/NSW

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



Maximum 
Potential yield
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Attainable

Yield

Actual
Yield

G
ra

in
 Y

ie
ld

 

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 highly likely in lower SE

Millicent
Bom Data: 1957 - 2020
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Millicent 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)



Highest HYC Award 
Yield in SA

James Fitzgerald from 
Hatherleigh with a 
10.59 t/ha crop of
Accroc wheat

99.3% of 10.67 t/ha 
potential



Highest % of 
Potential Yield in SA at 
99.3% of 10.67 t/ha. 

2nd highest % of 
potential nationally!

James Fitzgerald from 
Hatherleigh

10.59 t/ha crop of 
Accroc wheat



HYC 
AWARD 
REPORT 

20 page report with over 50 comparative 
metrics with wheat paddocks in your region

Crop and paddocks details

Detailed annual inputs record

Growing season weather – Rainfall, 
temperature and radiation

Actual v 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 25%
Yield: 9.7 t/ha

19 May 2020

Remaining 75%
Yield: 8.0 t/ha

12 May 2020

Mid Flowering

Harvest

24 Oct 2020

8 Jan 2020 10 Jan 2020

28 Oct 2020



CROP DEVELOPMENT AND 
RELATIONSHIP WITH YIELD

Average sowing 
date (red line):
14 May

Average GS65 
(black line):
25 October

Optimum start 
flowering :
15 Oct (Millicent)
7 Oct (Bordertown) 



SOWING AND IN CROP GRAZING 
MANAGEMENT AND RELATIONSHIP WITH YIELD

Metric

Tine seeders (%)

Stubble burnt

Stubble incorp’

Reefinated

Top 25%
Yield: 9.7 t/ha

100%

0%

100%

67%

Remaining 75%
Yield: 8.0 t/ha

100%

50%

50%

12%



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 25%
Yield: 9.7 t/ha

140

4

$26/t

36

0

Remaining 75%
Yield: 8.0 t/ha

139

4

$25/t

20

3



CROP AGRONOMY AND RELATIONSHIP 
WITH YIELD

Metric

Fungicides ($/ha)

Fungicides ($/t)

Number of applic’

Head Fungicide

Top 25%
Yield: 9.7 t/ha

$55

$5.6

3.7

100%

Remaining 75%
Yield: 8.0 t/ha

$57

$7

3

50%



SOIL FACTORS AND RELATIONSHIP 
WITH YIELD

Metric

pH (CaCl)

Soil Org carbon (%)

Colwell P (mg/kg)

Colwell K (mg/kg)

Top 25%
Yield: 9.7 t/ha

7.1

4.4

60

860

Remaining 75%
Yield: 8.0 t/ha

7.2

3.5

36.4

724



SOIL FACTORS AND RELATIONSHIP 
WITH YIELD

Metric

Soil Texture

Available Water 
capacity to 100cm

GSR (1 April – 30 Nov)

Top 25%
Yield: 9.7 t/ha

33% Clay,
67% C. Loam

165 mm

520 mm

Remaining 75%
Yield: 8.0 t/ha

25% Clay,
75% C. Loam

161 mm

504 mm



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 25%
Yield: 9.7 t/ha

21.7

51%

655

36

23,397

41.6

Remaining 75%
Yield: 8.0 t/ha

21.1

51%

590

31

18,372

40.9



GRAIN NUTRIENTS AND RELATIONSHIP 
WITH YIELD

Metric

Grain P

Grain K

Grain S

Grain Cu

Grain Zn

Grain Mn

Top 25%
Yield: 9.7 t/ha

0.29

0.45

0.14

3.2

15.7

11.3

Remaining 75%
Yield: 8.0 t/ha

0.30

0.46

0.14

4.2

22.1

14.9

Critical 
Values

0.3

0.5

0.17

2.5

21

21



WHERE TO FROM HERE?

JOIN ONE OF THE INNOVATION GROUPS IN SA 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:

SA – Jen Lillecrapp jen@brackenlea.com

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