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Hart 2021 calendar

HART FIELD DAY
September 21

Our main Field Day attracts over
600 visitors from all over the South
Australia and interstate.

Every half hour a block of eight
sessions are run simultaneously
with highly regarded specialists
speaking at each trial. A
comprehensive take-home Field
Day Book is included in the entry
fee.

This is Hart’'s main event of the
year.

Hart AGM
October 12

8am via Zoom

All welcome
Please register with Sandy on 0427 423 154

<3
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Getting The Crop In
March 10

8am — 12:30pm

At this annual seminar, industry guest
speakers from across the county cover

a wide range of topics, all relevant to
broadacre cropping.

Winter Walk
July 20
9am — 12pm

An informal guided walk around the
trial site; the first opportunity to inspect
the site post seeding, with guest
speakers presenting their
observations on current trials.

They are on hand to answer questions
and will also share their knowledge on
all the latest cropping systems and
agronomic updates.

Spring Twilight Walk
October 19
5pm followed by BBQ

Another informal opportunity to inspect
the trial site, this time just prior to
harvest, again with industry
researchers & representatives
presenting in the field.

This event is followed by drinks and a
BBQ in the shed - a great opportunity
to network.
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Our guiding principles

OUR PURPOSE

To deliver value to growers and make agriculture better
(in productivity, sustainability & community)

OUR VISION

To be Australia’s premier cropping field site, providing independent
information and enhancing the skills of the agricultural industry

OUR VAULES

Independence
in order to provide unbiased results
Relevance
to issues facing farmers
Integrity
in all dealings
Credibility
through providing reliable, quality information
Professionalism
in the management of the site and presentation of trials
Value for money
low cost of information to farmers
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Contact us in person...

Chairman Research & Extension Executive Officer
Ryan Wood Managers Sandy Kimber
0439 563 833 Sarah Noack | 0420 218 420 0427 423 154
Bek Allen | 0428 782 470 admin@hartfieldsite.org.au

Or find out more about us...
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The Hart site

The Hart field site (40 ha owned by the group) is managed as four quarters that are rotated each year.

In 2020, Quarter 2 hosted our trials.

Quarter 3 was sown with Tungoo oats and was cut for hay to tidy the site in preparation for 2021 trials.

Quarters 1 and 4 were sown with wheat as our commercial crop.
*Quarter 1 included a wheat variety demonstration strip.

e SHELTER BELT /
WASH DOWN BAY
FIELD LAB REVEGETATION AREA
TOILET
EVENTS SHED
[a)
S
Iio—i QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4
14 i | . 7
<]  Wheat variety strips 2020 Trial Site Tungoo oaten hay Scepter wheat

N

33°45'32."S

Cropping Systems trial 138°24'50.3"E
(since 2000) -33.759077,
138.413978

871 Hart Road, Hart
South Australia

Hart field site 2020 - Quarter 2.
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Hart commercial crop report

Matt Dare; Hart Field-Site Group

This season’s commercial crop was sown to Scepter wheat in Quarters 1 & 4 on May 29 (for more Q1
information, see next page).

Quarter 3 of the site and the car park (8 ha) was sown to Tungoo oats for hay on May 29 in preparation
for the 2021 trial site. Seed was kindly donated by local grower Jim Maitland. Also thanks to Rob
Wandel for rolling the hay.

Nitrogen was applied to Quarter 1 as 100 kg/ha urea on July 10 and was applied to Quarter 4 at
70 kg/ha on August 10. Thanks to Jim Maitland for spreading Quarter 1.

Russian wheat aphid has been present in the commercial crop and a selective insecticide was applied
recently with the broadleaf herbicide.

The commercial crop was harvested on December 9 by Justin Wundke and yielded 2.65 t/ha (H2).

The whole site was sprayed by Rob Wandel in early January for summer weed control.

Quarter 1 - 8ha Commercial wheat crop - wheat variety strips x 2 TOS

TOS1 TOS2
April 27, 2020 May 27, 2020
1.5 L/ha Glyphosate 520 g/L + 2 L/ha Glyphosate 520 g/L +
s . 100 ml/ha Striker + 210 ml/ha 100 ml/ha Striker + 160 ml/ha
Pray: SakuraFlow + 1% AmmSulfate v/v Dicamba750 + 3 L/ha Prosulfocarb
+0.25% L1700 v/v @ 100 L/ha + 2% AmmSulfate v/v +0.4% LI700
v/v @ 100 L/ha
Seeding date: April 27, 2020 May 29, 2020
Crop & Variety: wheat variety strips
Seeding rate: 75 kg/ha 100 kg/ha
Fertiliser: 75 kg/ha DAP
Post Em Spray: Spray ~ 5 ha early sown wheat varieties in Q1. 25 g Paradigm + 470 ml MCPA
June 26, 2020 LVE 570 g/L + 75 ml Dicamba 750 g/L + 0.5% Uptake Oil @ 85 L/ha
Post Em Nitrogen 100 kg/ha Urea spread on Q1 (7.43ha) by Jim Maitland
spread:

July 10, 2020

Spray ~ 3 ha late sown wheat varieties in Q1. 25 g Paradigm
+ 500 ml MCPA LVE 570 g/L + 200 g Pirimicarb + 500 ml Epoxiconazole

Post Em Spray: | g 59 Uptake Oil @ 85 L/Ha
August 26, 2020

Spray ~5 ha early sown wheat varieties in Q1. 200 g Pirimicarb
+ 500 ml Epoxiconazole

Quarter 2 - 8 ha 2020 trial site

Quarter 3 - 8 ha Oaten hay (2021 trial site & carpark)

Spray: May 27, 2020
2.0 L/ha Glyphosate 520 g/L + 100 ml/ha Striker + 2% AmmSulfate v/v
+ 0.4% LI700 v/v @100 L/ha

Seeding date: May 29, 2020  Crop & Variety: Tungoo oats (donated by Jim Maitland)
Seeding rate: 100 kg/ha Fertiliser: 50 kg/ha DAP

Quarter 4 - (incl. east of Crop systems trial) 10 ha Scepter wheat

Spray: May 27, 2020 - 2 L/ha Glyphosate 520 g/L + 100 ml/ha Striker + 160 ml/ha Dicamba 750 +
3l/ha Prosulfocarb + 2% AmmSulfate v/v +0.4% L1700 v/v @ 100 L/ha

Seeding date: May 29, 2020 Crop & Variety: Scepter wheat Seeding rate: 100 kg/ha

Fertiliser: 70 kg/ha DAP Post Em Nitrogen spread: August 10, 2020
70 kg/ha Urea spread

Post Em Spray: August 26, 2020 25 g Paradigm + 500 ml MCPA LVE 570 g/L + 200 g Pirimicarb
+ 500 ml Epoxiconazole + 0.5% Uptake Oil @ 85 L/ha
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Quarter 1 —more information

Wheat variety strips were sown in Quarter 1 on April 27 (Figure 1). In addition, Scepter and a strip of
Vixen was sown on May 29.

They were sown as a broad acre demonstration of a range of longer season wheat varieties better
suited to earlier (April) sowing in terms of maturity and flowering time.

Early sown variety strips established well in adequate available soil moisture. The later sown Scepter
experienced some moisture stress prior to August rain.

Quarter 1 layout

- (= - = X 0 )
2 s 3 3 § § § &
8 < [N I I e
0 S = v o
(79 0 - (8]
o E :-E
7))
Soil CRC
crop rotation
trial

TOS 1: sown  April 27, 2020
TOS 2: sown May 29, 2020

Figure 1. Wheat demonstration strips; varieties sown in 2020.

Thanks to seed company reps Josh Reichstein (Inter Grain), Dan Vater (AGT) and Col Edmondson
(Pac-Seeds) for organising seed for the variety strips in Quarter 1.

Hart Trial Results 2020




The 2020 season at Hart; rainfall, temperature and

soil analysis

Rebekah Allen and Brianna Guidera; Hart Field-Site Group

The Mid-North had a promising start to the season receiving above average summer rainfall
(Figure 1). This meant there was an increase in stored soil moisture available leading into the growing
season (Figure 2).

Seeding at Hart commenced on April 20, utilising an optimal sowing window for early sown wheats.
The majority of Hart’s trial program was sown early to mid-May, with the final plots sown on May 29.

The site received above average rainfall during April, with 60 mm. Although there was an optimistic
start to the seeding program, well below average rainfall of 19 mm was received for May (Table 1)
affecting early crop establishment in some trials. Rainfall received on site for both June and July was
well under average, with a combined total of 38.4 mm. Temperatures were also mild during winter
months (Figure 3). These dry conditions resulted in many trials progressing quickly from early
vegetative stages to reproductive phases.

August rainfall relieved crops from both moisture and nitrogen stress with a total of 67.5 mm rainfall
(Figure 4). Above average rainfall was received in September and October, bringing Hart’s growing
season rainfall to a decile 7 with 336 mm.

Annual rainfall received was 503 mm, placing Hart at a decile 9 for the year. This was significantly
higher when compared to 2019 when an annual rainfall of 189.2 mm (decile 1) was recorded.

= | ong-term average
100 2020 _ 600
= Cumulative long-term average

90 | === Cumulative 2020

500

80
-
=
70 200 E
/E\ =
60 <
S =
= crs
= 50 300 =
S )
= =
§ 40 =
200 E
30 =
O

20
100
10
0 0
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Month

Figure 1. Hart rainfall graph for the 2020 season and long-term average. Lines are displayed
to present cumulative rainfall for long-term average (blue) and 2020 (red).
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Table 1. Hart rainfall chart 2020 (AgByte weather station and Mesonet).

January | February | March April May June July August [September | October |November [December
1 0 38 1.4 0 1.6 1.6 0 0 0 0 0 8.6
2 0 0 0 0 54 0.4 0 0 0 0 0 0.2
3 0 0 0.2 10.4 0 0.8 2.2 0 0 0 0 0
4 0 0 0 4 0 0 2.6 0 0 0 0 0
5 5.8 0 0 2.8 0 0 04 0 0 19.4 3.4 4
6 0 0 0 0 0 0 04 0 0 0 0 16
7 0 0 0 0 0 0 0 0 0 8.8 0 2.2
8 0 0 0 0 0.2 0 0 0 0.2 11.8 0 0.6
9 0 0 0 0.8 1 0 0 0 0.4 0.2 0 0
10 1.4 0 0 0 3.8 0 2.8 0 0 0 0 0
11 0 0 0 0 0.2 0 4 0 0 0 12 0
12 0 0 0 0 0 0 0.2 23 1.9 0 0 0
13 0 0 0 0 0 4.6 0.4 5 3.3 0 0.4 0
14 0 0.8 0 0 0 0 0.4 11.5 0 0 0 0
15 0 0.2 0 0 0 0 0 0 0.1 0 0 0
16 0 0 0 0 0 0 0 0 0 0 0 6.2
17 0 0 0 0 0 0 0 10.8 0 4.8 0 0
18 0 0 0 4 0 0 0 0 0 0 0 0
19 1.6 0 0 0 0 0 0 0 3.8 0 0 0
20 2.6 0 0 0 1.4 3.6 0 0 1.3 0 0 0
21 0 0 0 0 0.2 11.6 0 0 0.6 0 0 54
22 0 0 0 0 1.2 0.5 0 0 1 0 0 0.8
23 0.2 0 0 7.6 3.6 0.6 0 0 8 8 9.2 0
24 0 0 54 0 0 0 0.2 16 1.3 13.4 0 0
25 0 0 0 8.4 0 0.3 0 0 9.2 0 0 0
26 0 0 6 0 0 0 0 0.6 0 0 0
27 0 0 0 0 0 0 0.8 0 0 0.4 0 0
28 0 0 0 0 0 0 0 0.2 0 0 0 0
29 0 0 0.4 7.4 0 0 0 0 17 0 0.4 0
30 0 0 9.4 0.4 0 0 0 13.3 21.8 0 0
31 39.4 0 0 0 0 0 0.6 0 0
Montly total 51.0 39.0 7.4 60.8 19.0 24.0 14.4 66.5 62.0 89.2 25.4 44.0
GSR rainfall 60.8 79.8 103.8 118.2 184.7 246.7 335.9
Total rainfall 51.0 90.0 97.4 158.2 177.2 201.2 215.6 282.1 344.1 433.3 458.7 502.7
. Shifted -730 days = Site 'Hart FD AWS 48252, Probe *1', Depth 10 + 20 + 30 + 40 + 60 + 80 cm (Sum) *TC e
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Figure 2. Soil moisture probe summed comparison (80cm) for 2018 (top), 2019 (middle) and 2020

(bottom) at the Hart Field-Site.

Hart soil moisture data is free to view courtesy of Agbyte:
http://www.hartfieldsite.org.au/pages/live-weather/soil-moisture-probe.php
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Figure 3. Daily minimum and maximum daily temperature (°C) from January 1 to December 30 at
Hart in 2019 and 2020.

Table 2. Actual soil physical and chemical properties for the Hart field site, sampled April 24, 2020.
Note: Soil profile depth at Hart is 75-105 cm; however, below properties are to 30 cm only.

Sampling depth (cm)

Soil property Units 0-10cm 10-20cm 20-30cm T%?gopé(r);‘;le
Texture Loam Clay loam Clay loam  Loam - clay loam
Gravel % 0 0 0
Phosphorus Colwell  mg/kg 31 11 8
Potassium Colwell mg/kg 605 322 230
Available soil N kg/ha 53
Sulphur mg/kg 10 8.4 9.7
Organic carbon % 1.8 1.1 0.9
Conductivity dS/m 0.21 0.19 0.23
pH (CaCl?) 7.6 7.8 7.2
£5e
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Yield Prophet® performance in 2020

Brianna Guidera, Rebekah Allen and Sarah Noack; Hart Field-Site Group

Key findings

e Yield Prophet® predictions for wheat grain yield at Hart in 2020 were less accurate
when compared to previous years, predicting 1.93 t/ha above actual yield.

Although Hart had a wet spring finish, both moisture and nitrogen were limiting factors
to grain yield due to below average winter rainfall. Differences between the 20%, 50%
and 80% yield probabilities in the final simulation (October) were small.

Why do the trial?
Wheat growth models such as APSIM are highly valuable in their ability to predict wheat yield.

Yield Prophet® is an internet-based service using the APSIM wheat prediction model. The model relies
on accurate soil character information such as plant available water (PAW) and soil nitrogen (N) levels,
as well as historical climate data and up to date local weather information to predict plant growth rates
and final hay or grain yields.

This early prediction of grain yield potential means it can be used to directly influence crop input
decisions. No other tool is currently available to growers, which can provide information of this
accuracy at such a useful time of the season.

How was it done?
Seeding date May 1, 2020 Fertiliser May 1: 30 kg N/ha

Variety Scepter wheat @ 180 July 10: 20-40 kg N/ha
plants per square metre

Yield Prophet® simulations were run throughout the season to track the progress of wheat growth
stages and changes in grain yield predictions. This data was published for 8 sites across the
Mid-North in Hart's Hart Beat Newsletter.

The 20%, 50% and 80% levels of probability refer to the percentage of years where the corresponding
yield estimate would have been met, according to the previous 100 years of rainfall data.

Soil at the Hart field site ranges from a loam to clay-loam texture (0-30 cm) and provides moderate
infiltration and PAW (Table 1). The starting available soil N into Yield Prophet® was 63 kgN/ha.

Results

The first simulation on June 22 predicted wheat sown on May 1 would yield 4.35 t/ha in 50% of years.
In 20% of years the same crop would yield 5.15 t/ha, and in 80% of years, 2.95 t/ha (Figure 1). The
50% vyield prediction in June and July was high due to above average April rain and moisture stored
in the profile (Figure 2).

With well below average rainfall for May, June and July and stored moisture used by the crop by the
August 19 prediction, wheat grain yield was reduced to 2.85 t/ha in 50% of years (Figure 2). By this
date, 66 mm of rainfall had been received since the first simulation in June. Growing season rainfall
totalled 168 mm. Plant available water had decreased to 33 mm (Figure 3), which reduced crop N
uptake.
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After receiving above average rainfall in late August, the simulation on September 2 predicted a grain
yield of 3.55 t/ha in 50% of years. The final simulation on October 21 predicted a grain yield of 4.45
ttha in 50% of years, 455 t/ha in 20% of years and 4.40 t/ha in 80% of years
(Figure 1). This increase in predicted grain yield was attributed to high rainfall received late in the
season (late August — October). Growing season rainfall was close to the long-term average for Hart
at 300 mm and PAW at 78 mm (Figure 2). The yield predictions reflected the wet finish to the growing
season.

Scepter wheat at Hart in 2020 yielded below the 50% predicted yield at 2.52 t/ha. The differences
between the simulation and actual yield can be attributed to the inability of the model to predict yields
under a dynamic season of wet-dry-wet conditions reducing actual N uptake, crop access to soll
moisture and utilising these for growth. Across the district, many growers also noted varieties matured
quicker when compared to previous seasons.

A model of predicted and actual yields at Hart over nine years (2012-2020) shows that there is a
moderate to strong correlation between Yield Prophet® predictions and observed yields. Over nine
years, 77% of yields at Hart were close to those predicted by Yield Prophet® (Figure 3).
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Figure 1. Yield Prophet® predicted yields at 20%, 50% and 80% probabilities at Hart, 2020.
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Figure 2. Growing season rainfall (GSR) and plant available water (PAW) on simulation dates at
Hart in 2020.
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Figure 3. Relationship between Yield Prophet® predicted yields and observed yields at Hart across nine
seasons (2012 — 2020). Predicted yields have been generated from August simulations.

Acknowledgements

The Hart Field-Site Group would like to thank Andrew Cootes, Daniel Neill, Justin Wundke, Rob Dall,
Kelvin Tiller, Damien Sommerville, Anthony Pfitzner and the Mid North High Rainfall Zone Group for
providing weather data and paddocks for soil sampling in 2020, which allows us to run these
simulations in our Hart Beat newsletters.

Hart Trial Results 2020




HART BEAT - yield predictions through the growing

season for 8 Mid-North sites

VIEW & SUBSCRIBE
HART ON THE HART
WEBSITE
BEAT The HART BEAT newsletter, first
F

, 1 _ introduced in 2009, is an initiative of
ulations for 8 sites acro ‘fihe‘r-NrI,ofg the Hart Field-Site Group.

It is aimed at providing farmers and
agronomists with regular updates
of current and predicted crop and
soil conditions as a season
progresses.

We believe it will assist in making
informed choices on the need for
additional nitrogen and fungicide
applications.

The Yield Prophet® simulations

HOW you catt ‘acce‘{ss more - | @Bl featured are not a crystal ball but
BT ) i , ISYE  provide a realistic prediction of the
Hart ?e?search in 20204 I8 available soil water and nitrogen

status of your crop.

Current (and historical) editions are
ISSUE 54 all available online now, for free:

e October 21, 2020 H i
.......... www.hartfieldsite.org.au

Hart Trial Results 2020




Interpretation of statistical data

The results of replicated trials are presented as the average (mean) for each of the replicates within a
treatment.

Authors generally use ANOVA, in which the means of more than one treatment are compared to each
other. The least significant difference (LSD P<0.05), seen at the bottom of data tables gives an
indication of the treatment difference that could occur by chance. NS (not significant) indicates that
there is no difference between the treatments. The size of the LSD can be used to compare treatment
results and values must differ by more than this value for the difference to be statistically significant.

So, itis more likely (95%) that the differences are due to the treatments, and not by chance (5%). Of
course, we may be prepared to accept a lower probability (80%) or chance that two treatments are
different, and so in some cases a non-significant result may still be useful.

Interpretation of replicated results: an example

Here we use an example of a replicated wheat variety trial containing yield and grain quality data
(Table 1). Statistically significant differences were found between varieties for both grain yield and
protein. The LSD for grain yield of 0.40 means there must be more than 0.40 t/ha difference between
yields before that variety’s performance is significantly different to another. In this example Trojan is
significantly different to all other varieties as it is the only variety followed by a superscript (a). Scout,
Mace and Cosmick are not significantly different from each other and are all followed by a superscript
(b) as they all yielded within 0.4 t/ha of each other.

Similarly, for grain protein a varieties performance was significant from another if there was more than
0.9% difference in protein. In the example, Arrow contained a higher protein level compared to all
other varieties which were not different to one another.

Where there are no significant differences between treatments, NS (not significant) will be displayed
as seen in the screenings column (Table 1).

Table 1. Wheat variety grain yield, protein and screenings from a hypothetical example to illustrate
interpretation of LSD.

Variety Grain yield Protein Screenings
(t/ha) (%) (%)
Arrow 3.50°¢ 10.32 0.2
Cosmick 3.98° 8.4b 1.0
Mace 3.75b¢ 9.1b 0.5
Scout 4.05P 8.9v 0.9
Trojan 4.772 8.4b 0.4
LSD (P<0.05) 0.40 0.9 NS
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Disclaimer

While all due care has been taken in compiling the information
within this manual the Hart Field-Site Group Inc or researchers
involved take no liability resulting from the interpretation or use of
these results.

We do not endorse or recommend the products of any
manufacturers referred to. Other products may perform as well or
better than those specifically referred to.

Any research with un-registered products and rates in the manual
does not constitute a recommendation for that particular use by the
researchers or the Hart Field-Site Group Inc.
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Comparison of wheat varieties

Rebekah Allen; Hart Field-Site Group

Key Findings
e The average wheat grain yield at Hart this season was 2.5 t/ha.

e The highest yielding AH varieties were Emu Rock, Vixen, Devil, Rockstar, Mace,
Scepter, LongReach Scout, Hammer CL Plus and Catapult ranging between 2.49 —
2.77 t/ha.

Sheriff CL Plus and Chief CL Plus were the highest yielding APW varieties, yielding
2.50 t/ha and 2.82 t/ha respectively.

Grain test weight and screenings across all varieties averaged 83.1 kg/hL and 2.8%.

Why do the trial?
To compare the performance of new wheat varieties alongside current industry standards.

How was it done?

Plot size 1.75mx10.0m Fertiliser DAP (18:20) + 1% Zn + Impact @ 80 kg/ha
Seeding date May 6, 2020 Easy N (42.5:0) 80 L/ha on June 18, 2020
Location Hart, SA Easy N (42.5:0) 50 L/ha on August 5, 2020
Harvest date November 26, 2020

The trial was a randomised complete block design with three replicates and 18 wheat varieties. This
trial was managed with the application of pesticides to ensure a weed, insect and disease-free canopy.
All plots were assessed for grain yield (t/ha), protein (%), test weight (kg/hL) and screenings (%). The
in-season nitrogen budget was managed to target a wheat grain yield of 2.5 t/ha.

Results and discussion

Wheat grain yields at Hart this season ranged from 1.86 — 2.82 t/ha across all varieties with a trial
average of 2.5 t/ha (Table 1). The highest yielding Australian Hard (AH) varieties were Emu Rock,
Vixen, Devil, Rockstar, Mace, Scepter, LongReach Scout, Hammer CL Plus and Catapult.

Long-term yield data (Table 2) shows that the varieties Scepter and Scout have consistently yielded
above the trial average over five seasons. Newer varieties Vixen, Devil, Rockstar and Catapult have
also performed well across multiple seasons of evaluation at Hart.

Sheriff CL Plus and Chief CL Plus were the highest yielding Australian Premium White (APW)
varieties, yielding 2.50 t/ha 2.82 t/ha respectively. Long-term yield data for the APW varieties trialed
at Hart is variable. Nighthawk, Cutlass and Trojan are longer season spring wheats and historical data
shows Cutlass and Trojan have performed well in three out of five seasons. Newer varieties still need
further evaluation across a range of season at Hart.

Wheat protein levels for all varieties ranged between 10.3% and 13.1%. All AH varieties were below
AH1 receival standards (>13%) with APW and ASW varieties meeting protein requirements (>10.5%).
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The soil available nitrogen at Hart pre-seeding was 53 kg N/ha (0-60 cm) after oaten hay in 2019.

The nitrogen budget consisted of an additional 70 kg N/ha applied at seeding and throughout the
growing season, targeting a grain yield of 2.5 t/ha. Grain yield potential was impacted by a dry winter
profile; however, it is likely that the late application of nitrogen in August increased grain protein with
spring rainfall of 177 mm.

Grain test weights averaged 83.1 kg/hL across all varieties, ranging between 81.3 — 84.8 kg/hL. All
varieties were above 76 kg/hL (minimum required for maximum grade). Trial screenings were also low
with all varieties below 5%.

Table 2. Long-term wheat variety performance at Hart (expressed as % trial average).

Grain
% trial average yield
(t/ha)
Quality Variety 2016 2017 2018 2019 2020 2020
Ballista’ (RAC2598) 2.38
Catapult® 97 107 2.68
Devil® 104 109 2.74
Emu Rock® 99 98 104 104 2.77
Grenade CLPlus® 96 95 110 2.33
AH Hammer CL Plus® 106 2.66
Mace" 94 102 9%5 | 95 100 2.49
Rockstar 104 108 2.70
Scepter® 106 111 113 106 101 2.52
LongReach Scout? 103 107 107 107 106 2.65

Vixen®

Chief CL Plus®

Cutlass® 104
APW  LongReach Trojan®® 113

Nighthawk®
Sheriff CL Plus®
ASW  Razor CL Plus® 103 104 109 98 2.45
Unclass LPB15-2485 98 98 2.45
Trial average yield
(t/ha) gey 3.87 3.83 2.13 1.50 2.50
Sowing date May 10 May 8 May 14 May 15 May 6
Apr-Oct rain (mm) 356 191 160 162 336
Annual rain (mm) 485 331 224 189 503
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Early sown winter and awnless wheats

Sarah Noack, Rebekah Allen & Brianna Guidera; Hart Field-Site Group

Key Findings

e This season, highest yields were achieved from early May sowing with Scepter and
Catapult at 3.03 and 2.92 t/ha, respectively.

Long season spring and winter wheats were unable to match the yield of Scepter
sown in its optimal window at Hart this season.

Breeding line LPB18-7982 was the highest yielding (2.66 t/ha) awnless variety trialed.

Why do the trial?
Early sown winter wheats

The recent GRDC ‘Management for Early Sown Wheats’ investment had a number of outcomes for
low-medium rainfall farmers in the southern region. Some of the key learnings were
(Porker et al 2019):

e For sowing prior to April 20, winter varieties are required, particularly in regions of high frost
risk.

o Winter wheats will not progress to flower until their vernalisation requirement is met (cold
accumulation) whereas spring varieties will flower too early when sown early. The longer
vegetative period of winter varieties also opens opportunities for grazing.

o Winter wheat varieties allow wheat growers in the southern region to sow much earlier than
currently practiced, meaning a greater proportion of farm can be sown on time.

From 2017—2019 at Hart, this project demonstrated winter varieties flowered within a period of 7-10
days across all sowing dates, whereas spring varieties were unstable and ranged in flowering dates
over one month apart. Across three seasons, the mid developing winter wheats such as lllabo and
Kittyhawk were best suited to achieve the optimum flowering period of September 15-25 for Hart.

During the three years of this investment an early break was not received (that is, all plots were
irrigated with 10 mm to achieve germination). The aim of the trial this season was to evaluate winter
and spring wheats under field conditions prior to Anzac Day (April 25) and early May if rainfall was
received.

Awnless wheats

A management tactic to reduce wheat production risk in frosty areas is the use of awnless varieties.
These dual-purpose wheats can be grazed, made into hay in frost events or taken to grain yield.
Breeding investment into awnless varieties has been limited over the past decade. Orion, the most
commonly grown awnless variety in the Mid-North, was released over 10 years ago. Growers are
seeking new awnless varieties with hard classification to given them a hay-cutting option without awns,
but a hard wheat option when the season is right. The aim of this trial was to evaluate new awnless
wheat varieties from the LongReach Plant Breeding compared to current commercial standards.
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How was it done?

Plot size 1.75mx10.0m Fertiliser DAP (18:20) + 1% Zn + Impact @
Seeding date TOS 1 — April 20 80 kg/ha at seeding
TOS 2 - May 6 TOS 1 Urea (46:0) @ 100 kg/ha
June 19 + Easy N (42.5:.0) @ 50 L/ha
Location Hart, SA August 5
Harvest date November 26, 2020 TOS 2 Urea (46:0) @ 100 kg/ha
July 10 + Easy N (42.5:0) @ 50 L/ha on
August 5

The trial was a split plot block design with three replicates and nine wheat varieties. Varieties were
selected based on development speed and newly released / bred lines (Table 1). The trial was
managed with the application of pesticides to ensure a weed, insect and disease-free canopy.

Awnless varieties were assessed for dry matter production (t/ha) by sampling 4 x 1 m sections of row
at watery ripe (GS71) for each variety. Plant samples were oven dried at 60°C for 48 hours and
weighed. All plots were assessed for grain yield (t/ha) and quality.

Table 1. Summary of wheat varieties, including development and quality.

Variety R(;Ig:rse Company Development Quality Awnless
lllabo 2018 AGT Mid-fast winter AH N
DS Bennett 2018 Dow Mid-slow winter ASW Y
Nighthawk 2019 LRPB Very slow spring APW N
Catapult 2019 AGT Mid-slow spring AH N
Denison 2020 AGT Slow-very slow spring APW N
Orion 2010 LRPB ASFT Y
LPB18-7982 2022 (?) LRPB Mid-slow spring* ? Y
LPB18-7946 2021 (?) LRPB Slow spring* ? Y
Scepter 2015 AGT Fast spring AH N

*provisional development rating

Results and discussion
Winter wheats

This season, highest yields were achieved from early May sowing with Scepter (optimal sowing
window) and Catapult at 3.03 and 2.92 t/ha, respectively. The remaining winter and long season spring
wheats were unable to match the yield of Scepter sown in its optimal window (Table 2). This is in
contrast to previous years at Hart, where lllabo (winter wheat) and Nighthawk (very slow spring wheat)
were able to match Scepter yields (Porker et al. 2019). This season, varieties, in particular winter
wheats matured 7-10 days earlier than normal in the Hart area. Daily temperatures in May and June
were slightly cooler (see ‘The 2020 season at Hart; rainfall, temperature and soil moisture’; page 13
of this publication) and vernalisation was saturated earlier than expected, resulting in flowering times
outside the optimal window.

Grain yields were also lower at Hart in 2020 compared to previous year’s research. A faster maturing
variety such as Longsword may have been better suited to this season.

Despite this outcome, previous research (>20 trials) has shown the best performing winter wheats can
yield similar to the fast-developing spring variety Scepter sown at the optimal time (Porker et al. 2019).
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Table 2. Dry matter (t/ha) and grain yield (t/ha) for wheat varieties trialed at Hart, 2020. Numbers
appended by different letters within the grain yield columns are different from each other.

Variety Aprili20 |  May6 April 20 | May 6
Dry matter (t/ha) Grain yield (t/ha)
Catapult 2.13def 2.92ab
Denison 1.91¢f 2.43bcd
lllabo 1.65f 2.009%f
Scepter 1.65f 3.032
Nighthawk 2.28¢de 1.970def
DS Bennett 4.23 3.88 2.19¢de 2.25¢0de
LPB18-7982 4.49 4.31 2.020ef 2.6430¢
LPB18-7946 4.27 4.81 1.98def 2.044ef
Orion 4.46 4.03 2.06def 2.00¢def
NS LSD (P<0.05) 0.50

Awless wheats

Dry matter production at the watery ripe (GS71) cutting stage ranged from 3.88 t/ha to 4.49 t/ha for all
awnless varieties. The new awnless varieties did not improve dry matter production compared to
DS Bennett and Orion.

At harvest, LPB18-7982 was the highest yielding (2.66 t/ha) awnless variety when sown in early May
(Table 2). This variety was similar yielding to Scepter and Catapult at this time of sowing. LPB18-7982
is derived from a Scout and Yitpi cross and preliminary data shows it has similar maturity to Tojan /
Catapult. All other awnless varieties DS Bennett, Orion and LPB18-7946 yielded similarly at
2.00 —2.25 t/ha.
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Comparison of barley varieties

Brianna Guidera and Sarah Noack; Hart Field-Site Group

Key Findings
Barley yields for all varieties trialed at Hart in 2020 ranged from 2.84 — 3.56 t/ha.

Fathom, RGT Planet, Leabrook and Laperouse were the highest yielding varieties.

All malt varieties met Malt 1 receival standards for protein (%), test weight (kg/hL),
screenings (%) and retention (%).

All feed varieties trialed met the requirements for BAR1 (F1) receival standard this
season.

Why do the trial?
To compare the performance of new barley varieties against the current industry standards.

How was it done?
Plot size 1.75m x 10.0 m Fertiliser Seeding: DAP (18:20) Zn 1% +

Seeding date May 6, 2020 Impact @ 80 kg/ha
June 18: Easy N (42.5:0) @ 80 L/ha

August 5: Easy N (42.5:0) @ 50 L/ha

Harvest date November 9, 2020
Location Hart, SA

The trial was a randomised complete block design with three replicates of 12 barley varieties. The trial
was managed with the application of pesticides to ensure a weed, insect and disease-free canopy.
Plot edge rows were removed at harvest and only the four remaining rows were harvested and used
to calculate grain yield. All plots were assessed for grain yield, protein, test weight (kg/hL), screening
(with a 2.2 mm screen) and retention (with a 2.5 mm screen).

Compass was re-sown by hand on May 21 due to low seedling emergence from a poor-quality seed
source. Yield and quality data was not analysed for this variety.

Results and discussion

Grain yield

RGT Planet was the highest yielding malt variety at 3.53 t/ha. All other malt varieties yielded similarly
with the exception of Spartacus CL, Scope CL and Commander which were lower yielding this season
(Table 1). Historic yield data from Hart shows Compass, La Trobe and RGT Planet have performed
similar or better than the trial average over a number of years (Table 2). The long-term data also
shows Spartacus CL has generally out yielded Scope CL over the past five years.

For the varieties currently pending malt accreditation, Leabrook, Laperouse and Beast were all high
yielding at 3.40, 3.34 and 3.15 t/ha respectively. Long-term data for these varieties is not available.
Maximus CL was lower yielding at 3.03 t/ha (Table 1). This is the second season of evaluating
Maximus CL at Hart and in both years it has yielded similar to Spartacus CL.
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Fathom was the highest yielding feed variety trialed at 3.56 t/ha. Rosalind yielded close to the trial
average at 3.19 t/ha (Table 1). Historic data shows that both varieties yield well at Hart across a range
of different seasons (Table 2).

Grain quality

The protein content for all malting varieties was within Malt 1 receival standard range of 9-12%, with
protein contents ranging from 9.9% to 11.7%. Spartacus CL, Commander and Scope CL had the
highest protein contents (Table 1). Feed varieties Rosalind and Fathom had protein contents of 10.3
and 9.8% respectively. All varieties pending malt accreditation also contained protein levels within the
Malt 1 receival standard (Table 1).

Test weights across the trial ranged from 65.2 kg/hL to 69.3 kg/hL. All malting varieties had acceptable
test weights for Malt 1 standards. Commander had the highest test weight of malting varieties at 68.2
kg/hL. Feed varieties Rosalind and Fathom were above test weight requirements for BAR1 (F1)
receival (Table 1). All varieties pending malt accreditation also had test weights higher than 65 kg/hL
(minimum required for maximum grade).

Screening levels were low this season. All varieties (malt and feed) contained screening levels less
than 5.0% which met Malt 1 (<7%) and BARL1 (F1) (<15%) receival standards.

Retention in all malting varieties were greater than the minimum of 70% for Malt 1 receival (Table 1).
Similarly, varieties pending malt accreditation had retention values greater than 70%.
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Retention levels varied among the malt varieties ranging from 52.0 — 88.4%. A large number of
varieties fell below 70% required for Malt 1 including; GrangeR, LaTrobe, Navigator, RGT Planet and
Scope (Table 1). In contrast Commander, Compass and Spartacus CL all had high retention levels
along with Maximus CL (pending malt accreditation).

Table 2. Long-term barley variety performance at Hart for 2016 — 2020 (expressed as % of trial average).

Grain
% of trial average yield
(t/ha)

Quality Variety 2016 2017 2018 2019 2020 2020

Banks 103 99
Fathom® 3.56
Fleet®

Feed Hindmarsh®
Keel
Rosalind®

Commander®
Compass
GrangeR®

La Trobe &
Navigator

RGT Planet®
Scope CL®
Spartacus CLI

Malt

Beast 3.15
Pending malt Laperouse® 3.34
accreditation  Leabrook® 3.40
Maximus CL (IGB1705T)®» 102 3.03

Average yield (t/ha) 4.62 4.36 2.86 2.25 3.18
Sowing date May 10 May8 May14 May1l5 May6
April - Oct (mm) 356 191 160 162 355
Annual rainfall (mm) 485 331 224 189 503
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Comparison of durum varieties

Rebekah Allen; Hart Field-Site Group

Key findings

All durum varieties yielded similarly at Hart this season with a trial average of 2.10
t/ha.

Grain test weights were high ranging between 81.5 — 84.8 kg/hL.

Grain protein levels were below DR1 standards averaging 12.4% across all varieties.

Screening levels for all durum varieties were below 5%.

Why do the trial?
To compare the performance of new durum varieties alongside current commercial standards.

How was it done?

Plot size 1.75mx10.0m Fertiliser DAP (18:20) + 1% Zn + Impact @ 80 kg/ha
Seeding date May 6, 2020 Easy N (42.5:0) 80 L/ha on June 18, 2020
Harvest date November 26, 2020 Easy N (42.5:0) 50 L/ha on August 5, 2020
Location Hart, SA

The trial was a randomised complete block design with three replicates and six durum varieties. This
trial was managed with the application of pesticides to ensure a weed, insect and disease-free canopy.
All plots were assessed for grain yield (t/ha), protein (%), test weight (kg/hL) and screenings (%).

The newest durum varieties in this trial were Bitalli (AGTD088), Westcourt (AGTD090) and DBA
Artemis (UAD1154197). These varieties were also included in Hart’'s 2019 durum variety trial as pre-
commercial material, prior to their release later the same year.

Results and discussion

No yield differences were observed for durum varieties at Hart this season. The average durum grain
yield for all varieties was 2.10 t/ha (Table 1).

Long-term yield data shows that DBA Aurora, DBA Spes and Westcourt continue to perform well at
Hart across multiple seasons (Table 2). DBA Aurora, DBA Spes, DBA Vittaroi, DBA Artemis and Bitalli
were also present among the top ten performing varieties for the Mid-North 2020 National Variety
Trials (NVT) at Spalding and Mintaro.

Grain protein levels for all varieties ranged between 12 — 12.7%.
Grain test weights were high for all durum varieties, averaging 84 kg/hL.

Screenings were below 5% for all durum varieties complying with DR1 receival standards. Bitallli and
DBA Artemis had the highest level of screenings at Hart this season and were 24% (Table 1).
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Table 1. Grain yield (t/ha), protein (%), test weight (kg/hL) and screenings (%) for durum varieties at Hart
in 2020. Values shaded within each column show the highest performing varieties.

Variety Grain yield ) % of Pro“tein ) % of Test weight ) % of Scre?nings ] % of
tha site average % site average kg/hL site average % site average

Bitalli 217 103 12.0 97 83.2 100 44 154
DBA Aurora 222 105 123 99 83.8 100 28 101
DBA Vittaroi 2.08 99 126 102 84.8 101 15 54
DBA Spes 2.18 103 125 101 83.2 100 2.7 97
Westcourt 2.32 110 122 98 84.7 101 14 50
DBA Artemis 1.66 79 127 103 81.5 98 40 143
DR1 receival standards 213.0 >76 <5%
Site Average 210 100 124 100 84 100 3 100
LSD (P<0.05) ns ns 1.4 1.5

Table 2. Long-term durum variety performance at Hart (expressed as % trial average).

% trial average Graz;?hgl)eld
Variety 2016 2017 2018 2019 2020 2019
Bitalli 99 103 2.17
DBA Aurora () 102 100 102 103 106 | 222
DBA Vittaroi 104 96 99 2.08
Hyperno @ 101 96 95 95
Saintly . 8 100 90 97
DBA Spes 102 2.18
Westcourt (P 2.32
DBA Artemis 95 1.66
Trial average yield t/ha 4.08 4.24 231 2.63 2.10
Sowing date May 10 May?9 May 15 May 15 May 6
Apr-Oct rain (mm) 356 191 160 162 336
Annual rain (mm) 485 331 224 189 503

Acknowledgements

The Hart Field-Site Group would like to acknowledge AGT and The University of Adelaide for
providing durum seed to conduct this trial.

Hart Trial Results 2020




Comparison of lentil and field pea varieties

Rebekah Allen; Hart Field-Site Group

Key findings
Lentil grain yields ranged between 1.50- 1.74 t/ha, with a trial average of 1.62 t/ha.

The average grain yield for all field pea varieties at Hart was 1.38 t/ha with yields

ranging between 1.15 and 1.55 t/ha.

New lentil and field pea varieties at Hart in 2020 performed similar to current industry
standards.

Why do the trial?

To compare the performance of newly released pulse varieties; PBA Kelpie XT and GIA Leader (lentil)
and GIA Kastar and GIA Ourstar (field pea) alongside current commercial standards.

How was it done?

Plot size (field pea) 20mx10.0m Fertiliser DAP (18:20) + 1% Zn + Impact
Plot size (Lentil) 1.75m x10.0 m @ 80 kg/ha

Seeding date May 18, 2020

Field pea harvest date  October 10, 2020

Lentil harvest date November 12, 2020

Location Hart, SA

Each trial was a randomised complete block design with three replicates and six varieties. Both trials
were managed with the application of pesticides to ensure a weed, insect and disease-free canopy.
All plots were assessed for grain yield (t/ha).

Results and discussion
Lentil

The average grain yield for lentils at Hart was 1.62 t/ha (Table 1), with a range of 1.50 t/ha — 1.74 t/ha.
Lentil variety grain yields were similar with no single variety out yielding another.

Field pea

Field pea grain yields ranged from 1.15 — 1.55 t/ha (Table 1), with a trial average of 1.38 t/ha. Visual
plant height differences were observed at flowering through to harvest (Figure 1). Newly released
varieties GIA Kastar and GIA Ourstar yielded similarly to current commercial standards this season.
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Table 1. Average grain yield for lentil and field pea varieties (t/ha) at Hart, 2020.

Field pea Gral;lhé/lleld Lentil Gra'l[;]hileld
GIA Kastar® 1.35 PBA Kelpie XT® 1.74
GIA Ourstar® 1.54 PBA Hallmark XT> 1.57
Kaspa® 1.55 PBA Hurricane XT 1.50
PBA Oura® 1.40 PBA Highland XT> 1.64
PBA Butler® 1.30 PBA Jumbo2® 1.71
PBA Wharton®® 1.15 GIA Leader® 1.58
Average grain yield 1.38 Average grain yield 1.62
LSD (P<0.05) NS LSD (P<0.05) NS

Figure 1. (L-R) Kaspa, GIA Ourstar, PBA Oura, PBA Butler, PBA Wharton and GIA Kastar.
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Comparison of oat varieties including

imidazolinone (IMI) tolerant variety

Brianna Guidera and Sarah Noack; Hart Field-Site Group

Key findings

e Kingbale produced similar or slightly lower hay yields compared to Wintaroo at Hart
across two seasons.

¢ Kingbale grain yields matched or exceeded Wintaroo at Hart in 2019 and 2020.

Why do the trial?

The firstimidazolinone (IMI) tolerant oat variety Kingbale was released by InterGrain in 2019. Kingbale
offers hay growers flexibility in their rotation and can be used where IMI residues are of concern from
previous crops. A Sentry® (imazapic and imazapyr) registration has been submitted to APVMA for
pre-emergent use only, with earliest potential registration for use in oaten hay production in March
2021. Preliminary data suggests Kingbale has similar agronomic and disease characteristics to
Wintaroo. The trial aim was to assess the performance of Kingbale against the commonly grown oat
varieties Mulgara and Wintaroo in the Mid-North.

How was it done?

2019

Plot size 1.75m x 10.0 m Fertiliser Seeding: DAP (18:20) @ 75 kg/ha

Seeding date May 30, 2019 July 10: Easy N (42:5:0) @ 55 L/ha

Location Hart, SA

Harvest date November 27, 2019

2020

Plot size 1.75m x 10.0 m Fertiliser Seeding: DAP (18:20) + Impact @

Seeding date May 6, 2020 80 kg/ha

Location Hart. SA June 18: Easy N (42:5:0) @ 80 L/ha
' August 5: Easy N (42:5:0) @ 50 L/ha

Harvest date November 14, 2020

The trial was a randomised complete block design with three replicates and three varieties. The trial
was managed with the application of pesticides to ensure a weed, insect and disease-free canopy.
Biomass cuts were taken at watery-ripe stage (GS71) by cutting 4 x 1 m sections of row at 15 cm
(‘coke can’) height per plot and hay yields (t/ha) were determined. Feed test values from the same trial
in 2019 were provided by Balco. Quality parameters including acid detergent fibre (ADF), neutral
detergent fibre (NDF), crude protein (CP), water soluble carbohydrates (WSC) were measured. Grain
yields were recorded at harvest.
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Results

Hay yields

Mulgara and Wintaroo had the highest hay yields at 3.21 and 3.09 t/ha respectively this season.
Kingbale produced lower biomass at 2.63 t /ha (Table 1). Throughout the season Kingbale was visually
shorter than Mulgara and Wintaroo. Data from 2019 also showed in a low-rainfall year
(189 mm annual) Kingbale produced less dry matter than the commonly grown variety Yallara, and
yielded the same as Wintaroo (Table 1). Similar trials conducted in the medium rainfall zones of
Western Australia have also found Kingbale either matched or was slightly lower yielding compared
to Wintaroo (Agrifutures 2020). These results demonstrate Kingbale is capable of matching Wintaroo
yields and also provides the additional benefit of IMI tolerance, therefore giving greater rotation
flexibility. This was expected as Kingbale is a close derivative of Wintaroo.

Grain yields

Grain yield for Kingbale was the same or higher than other commercially available oat varieties trialed
at Hart in 2019 and 2020. In 2019, Kingbale grain yields were the same as Wintaroo and lower than
Yallara, however, yields were low ranging from 0.5-0.9 t/ha (Table 1). In 2020, Kingbale had the
highest grain yield of 2.23 t/ha followed by Wintaroo at 2.08 t/ha and Mulgara 1.98 t/ha.

Hay quality

The 2019 hay quality results again showed Kingbale performed similarly to Wintaroo. Across the
various feed quality parameters; acid detergent fibre (ADF), crude protein (CP), water soluble
carbohydrates (WSC) and neutral detergent fibre (NDF), results were the same for both varieties
(Table 1). In all cases except CP, Yallara performed differently. Yallara had a high WSC % compared
to Kingbale and Wintaroo. WSC % is an important parameter for the export market and higher values
are desirable. As found in this trial, when WSC % increases, fibre content decreases (Table 1) and
palatability increases (Department of Agriculture and Food 2017). Domestic markets place emphasis
on the nutritional value of hay such as CP. Levels of >8% CP are sought after (Department of
Agriculture and Food 2017) which all varieties exceeded.

Table 2. Grain, hay yields (t/ha) and hay quality data at Hart in 2019 and 2020.

Grain Dry Acid Crude | Water soluble Neutral
Variety yield matter detergent protein | carbohydrates de;[c?br?eent

(t/ha) (t/ha) fibre (%ADF) | (% CP) (% WSC) (%NDFom30)
2019
Kingbale® 0.542 2.312 29.70° 8.80 16.90 23.10°
Wintaroo® 0.592 2.602 29.10° 9.80 11.202 22.60°
Yallara®® 0.91° 3.57° 25.002 9.00 34.50° 16.4082
LSD (P<0.05) 0.17 0.55 3.00 NS 5.90 4.20
2020
Kingbale® 2.23¢ 2.632
Mulgara®® 1.982 3.21°
Wintaroo 2.08° 3.09°
LSD (P<0.05) 0.04 0.41
g
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Summary

Across two seasons of trials, Kingbale hay and grain yields were similar compared to Wintaroo.
Kingbale provides a new option for growers to include oats in their rotation where IMI residues are of
concern. In the future (pending current APVMA application) there may also be a registration for the
use of Sentry® (imazapic and imazapyr) pre-emergent only.
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Management options for producing oaten hay

Brianna Guidera?l, Courtney Peirce?, Kenton Porker?, Sarah Noack!, Rebekah Allen*
IHart Field-Site Group, 2South Australian Research & Development Institute (SARDI)

Key findings

e The 2020 season was challenging for oaten hay at Hart with spring rainfall arriving
too late to benefit hay yields, falling when most grower’s hay was already cut.

Higher hay yields were achieved from early May sowing, the same trend experienced
in the 2019 season.

Slower developing oat varieties adapted poorly to Hart conditions in both 2019 and
2020.

Hay yields ranged from 2.3 — 3.5 t/ha with Brusher, Carrolup, Yallara, Wintaroo and
Durack were the highest yielding varieties.

Plant height at cutting date was strongly correlated with hay yield but had no effect
on grain yield.

Responses to N were different for hay yields compared to grain yield

Nitrogen applied at 30 kg N/ha was sufficient to produce the highest hay yield;
90 kg N/ha was sufficient to produce the highest grain yield in a N responsive soil.

All varieties except Vasse met the export hay recommendations for Neutral Detergent
Fibre (NDF) and Water Soluble Carbohydrates (WSC).

Background

The National Hay Agronomy (NHA) trial is a four-year investment by AgriFutures Australia. The project
was developed to address current knowledge gaps in the Australian export fodder industry and aims
to reduce barriers to adoption of new varieties and agronomic practices. Georgie Troup from the
Department of Primary Industries and Regional Development (DPIRD) in WA leads the project with
support from the South Australian Research and Development Institute (SARDI), Agriculture Victoria,
New South Wales Department of Primary Industries (NSW DPI) and grower groups such as Hart Field-
Site Group and Birchip Cropping Group.

Trials across Western Australia, South Australia, New South Wales and Victoria commenced in 2019
and will be completed in 2021. The aim of the core field research program is to develop new
management guidelines for oat growers, based on field experimentation on oat variety selection,
nutrition, time of sowing management and their impact on hay yield, quality and returns.

Why do the trial?

To update guidelines that optimise variety selection, seeding date and in-crop nutrition requirements
for export oaten hay in South Australia.
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How was it done?

Plot size 1.75mx10.0m Fertiliser Seeding: DAP (18:20) + Impact @
Seeding date May 6, 2020 & 60 kg/ha
May 25, 2020 In-season application rates of N,
Harvest date November 14, 2020 supplied as urea (see management
treatments below)
Location Hart, SA Starting soil
nitrogen 53 kg N/ha (0-60 cm)

Management treatments
e Two times of sowing (TOS), early May (TOS 1) and late May (TOS 2).

e Nine oat varieties, listed below.

e Three N rates: 30, 60 and 90 kg N/ha. Yallara, Mulgara and Wintaroo received additional
treatments of 10 kg N/ha, 120 kg N/ha and 150 kg N/ha, acting as N deficient and rich plots.

¢ Nitrogen treatments were applied as a split of two thirds at seeding and one third at tillering.
This aimed to achieve good early vigour, plant establishment and thin stems.

e The Harttarget seeding rate was 320 plants/m?; all seeding densities were adjusted depending
on grain weight to ensure the target seeding rate.

Varieties grown at Hart in 2020 were: Brusher, Carrolup, Durack, Koorabup, Mulgara, Vasse, Williams,
Wintaroo and Yallara. Vasse, a long-season variety, was selected to replace Forester in the trial due
to poor performance of Forester in low-rainfall conditions at Hart in the 2019 season. For varietal
information, refer to the 2019 Hart Trial Results Book.

Plant development was tracked by regularly monitoring growth stages from mid-booting and when the
top florets were at the watery ripe growth stage (GS71), hay cuts were taken from each plot (4 x 1 m
rows, 15 cm off the ground). Samples were dried immediately at 60°C for two days preserving hay
quality before hay yields were calculated. The samples were then ground to <1 mm and various hay
quality parameters analysed by NIR. Additionally, Normalised Difference Vegetation Index (NDVI),
used to measure canopy cover and crop health (higher NDVI values indicate less exposed soil and
greener vegetation), was tracked during the season and plant height (from the base of the plant to the
bottom of the panicles) was measured at the cutting date. The trial was managed to ensure the canopy
was weed, insect and disease-free.

Results and discussion
2020 season

Hart experienced a wet season, receiving a decile 7 growing season rainfall (GSR) of 335 mm and a
decile 9 annual total of 503 mm. This was higher rainfall compared to 2019, during which 162 mm
GSR and 188 mm annual rainfall was received.

However, in 2020 it was not only the total rainfall but when this rain was received that determined hay
yield and quality. Higher than average rainfall during summer and April meant stored soil moisture was
available to the crop at seeding.

Below average rainfall was received in May and this continued throughout winter with a June/July
combined rainfall of 38 mm. The trial presented symptoms of water and N stress such as red leaf
tipping, dull colouring and an overall lack of vigour and biomass during this dry winter period.
Concurrently, warm conditions caused rapid progression through plant growth stages, resulting in
varieties which normally have a spread in cutting date all reaching watery ripe on the same date.
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Time of sowing 1 plots reached the watery-ripe stage over a short time period, beginning with Durack
and ending with Vasse 15 days later in mid-September. However, all varieties except Vasse reached
watery-ripe nine days after Durack.

Treatments from TOS 2 plots matured within seven days, again beginning with Durack and ending
with Vasse in late September. All varieties but Vasse were at the watery-ripe stage four days after
Durack. From August to the end of October, 209 mm was received which relieved plant stress and
assisted grain fill.

Hay and grain yields

Time of sowing

Early May sowing resulted in higher hay yields (3.4 t/ha) compared to mid-May sowing (2.7 t/ha).
Visually, TOS 2 plots appeared smaller and had less biomass than TOS 1 plots during the growing
season. TOS 1 plots were advantaged by having greater access to the early season rainfall which fell
prior to seeding. Despite the late rain it was still too late to favour TOS 2, likely because they failed to
accumulate enough biomass and were too stressed in the drier period of June and July to recover
significant biomass yield.

Variety

Hay yields across the trial ranged from 2.3 to 3.5 t/ha. Brusher, Carrolup, Yallara, Wintaroo and Durack
were the highest yielding varieties (Table 1). These varieties, with the exception of Durack, are mid-
maturing and consistently yielded well at Hart because they are well suited to shorter, drier and warmer
seasons. Vasse, a long-season variety replacing Forester in 2020, was low yielding. It also flowered
in the boot and presented with poor head emergence at cutting date. This was also observed in several
varieties at Hart in 2019 due to the hard finish to the season (lack of rainfall and warm temperatures).
This indicates that Vasse and other longer season oat varieties are not well suited to the Hart
environment.

Grain yields ranged from 2.12 to 2.87 t/ha. Vasse, Williams, Koorabup and Yallara were high yielding
(Table 1). This is similar to 2019 in which Brusher, Mulgara and Wintaroo had high hay yields. Higher
hay yields did not necessarily correlate to higher grain yields and this is likely a reflection of rainfall
timing. Fast developing varieties were most efficient at producing biomass prior to flowering under dry
conditions and favoured high hay yields, while late rainfall favoured grain development in slower
developing varieties post flowering. For example, despite having the highest hay yields, Brusher had
the lowest grain yields. This suggests the early to mid-maturity of Brusher was advantageous for hay
yields resulting in higher biomass but was too fast to take advantage of the spring rainfall and convert
it to grain. In contrast, Williams, Koorabup and particularly Vasse, with their slower development
speed, were able to use the additional spring rainfall and convert a larger proportion of their biomass
into grain yield in the post flowering period.
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Table 1. Hay and grain yields (t/ha), Neutral Detergent Fibre (NDF) and Water Soluble Carbohydrate (WSC)
contents of hay at Hart in 2020. Values shaded blue in the same column are not statistically different.

Variety Hea//kyl/;()eld Graa?hgl)eld N(%F V\{)/SOC
Vasse 2.32 2.8¢ 53.8¢ 15.32
Williams 2.9° 2.9¢ 50.2¢f 21.2°
Koorabup 2.9° 2.99 50.19€f 23.5¢
Mulgara 3.0 2.4¢ 49, 3cde 23.9¢
Durack SN 2.30¢ 50.9f 21.4°
Wintaroo 3.2bed 2.1 48.9¢d 24.1¢
Yallara 3.2bcd 2.8¢ 47.43 25.9d
Carrolup S 2.4° 47.6%° 25.94
Brusher 3.5¢ 2.12 48.7°¢ 25.94
LSD (P<0.05) 0.39 0.15 1.24 1.09
Sowing date

May 5 3.50 2.6 49.8 24.3P
May 25 2.72 2.5 49.5 21.72
LSD (P=0.05) 0.44 NS NS 2.03

Nitrogen management

Hay vyield response to N fertiliser rate was significant but of little consequence in practical terms this
season. Across both TOS treatments, rates up to 30 kg N/ha resulted in yield response, increasing
the average hay yield from 2.7 to 3.3 t/ha. At all rates above 30 kg N/ha, there was no response to
increased N applications (Table 2). The low response to N fertiliser rates can be explained by the lack
of in-season winter rainfall limiting crop N uptake.

Grain yields were maximised by higher rates of N (Table 2). Plots treated with 90, 120 and
150 kg N/ha had the highest grain yields and 10 kg N/ha resulted in the lowest yields. Therefore, while
applying above 30 kg N/ha did not benefit hay yields, higher N rates were required to achieve the
highest grain yields. Despite this outcome, in an economical sense the costs of applying high rates of
N would have outweighed the income from grain yield gains in 2020.

Table 2. Hay and grain yields (t/ha) for nitrogen treatments at Hart in 2020. Values shaded blue in the same
column are not statistically different.

N rate Hay yield Grain yield
(kg/ha) (t/ha) (t/ha)
10 2.78 2.32
30 3.2° 2.4b
60 S 2.5¢
90 3.2b 2.54
120 3.2b 2.6%
150 3.1° 2.6°
LSD (P<0.05) 0.05 3.13

42 Hart Trial Results 2020 i

>
i ]



Crop vigour

Overall plant height was short in 2020, due to mid-season water and N stress. Crop height
measurements taken at hay cutting showed TOS 1 was taller than TOS 2 (Figure 1). Nitrogen rate did
not affect crop height. Vasse and Williams were the shortest at 46 cm and 49 cm respectively and
Brusher was the tallest at 66 cm. Plant height was strongly correlated to hay yields, accounting for
55% of yield variation in this trial (Figure 1). As plant height increased, the hay yield also increased.
Therefore, at Hart in 2020 and in low to medium rainfall zones where lodging is unlikely to affect the
crop, taller plants and earlier sowing benefited hay yields.

NDVI measurements taken at hay cutting showed differences between N rates. The average NDVI
value increased from plots treated with 10 kg N/ha to 30 kg N/ha, then again from plots treated with
30 kg N/ha to 60 kg N/ha. Rates above 60 kg N/ha did not result in NDVI increases (Figure 2). This
indicates that rates up to 60 kg N/ha resulted in greater biomass density and more green foliage
however rates above 60 kg N/ha gave no additional benefit. Nitrogen accessibility to plants is heavily
reliant on rainfall therefore seasonal conditions may have caused this result.
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Figure 1. Relationship between plant height (cm)  Figure 2. NDVI response to nitrogen rates at Hart
and hay yield (t/ha) at Hart in 2020. in 2020. Measurements were taken on cutting
date. Error bars represent LSD.
Hay quality

Neutral detergent fibre (NDF) was different between varieties, ranging from 47.4% in Yallara to 53.8%
in Vasse (Table 1). All varieties were below the export hay threshold of <57% (AEXCO 2016). As
NDF% increases, the amount of dry matter consumed by animals generally decreases (AEXCO 2016)
therefore higher values such as seen in Vasse may be less desirable than lower values such as seen
in Yallara and Carrolup. Time of sowing did not affect NDF%.

Water soluble carbohydrates (WSC) content varied between varieties and ranged from 15.3 to 25.9%.
Brusher, Carrolup and Yallara had the highest WSC content, and Vasse had the lowest (Table 1).
Vasse did not meet the minimum of 18% WSC recommended for export quality hay (AEXCO 2016).
Both sowing date treatments met export market requirements. TOS 1 had a higher WSC content than
TOS 2. WSC content affects palatability and higher contents are favourable (DPIRD 2016) therefore
earlier sowing and/or growing one of the listed high-performing varieties was suitable at Hart in 2020.
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Implications for growers

e [n 2019 and 2020, the oat varieties Brusher, Carrolup, Yallara, Wintaroo, Durack and Mulgara
had high hay yields in the Hart environment.

e Across two seasons, early May-sowing resulted in higher hay yields than late-May sowing as
a result of access to soil moisture and early rainfall in challenging seasons.

e Low rates of N fertiliser (up to 30 kg N/ha) provide the most hay yield benefit in dry years or
years with a dry winter. The outcomes in a higher rainfall year are expected to favour higher
N rates.
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