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Foreword

Queensland Department of Agriculture and Fisheries is strongly committed to connecting grains
research and development results, from a range of research organisations, to growers in regional
Queensland. Our three regional agronomy teams based in Goondiwindi, Toowoomba and Emerald,
undertake regional testing and validation of a broad range of contemporary grain production
techniques and systems. Their purpose is to provide growers and advisors with best practice guidance
to apply to their farming enterprises. Our regional agronomy teams are meeting the constant challenge
of keeping up-to-date on grain production concepts and how those concepts can be tested regionally to
show productive and economic benefits to the local industry.

This is the 2016 edition of Queensland Grains Research and it continues to communicate many of the
key questions, underlying methodology and findings of the research achieved by our agronomists.
Awareness of the regional research being carried out, accessibility of results and acknowledgement
of the researchers who are leading the research, are key communication objectives of this edition.

We reinforce our approach of conducting statistically sound trials through the close integration and
support our regional agronomy team receives from the Department’s biometry team of experts in trial
design, analysis, efficient data capture and storage. This provides a framework of quality assurance to
all components of our trial program and ensures rigor in our findings.

This research is co-funded by the Grains Research and Development Corporation and emphasises the
importance of continuous investment throughout Australia’s grain producing regions. We would also
like to acknowledge the help of producers, advisers and agricultural supply chain businesses, such as
seed companies and local suppliers, who have contributed to the success of these trials.

Garry Fullelove

General Manager, Crop and Food Science
Department of Agriculture and Fisheries, Queensland
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The Grains Research and Development Corporation (GRDC) plays a vital role investing in research,
development and extension aimed at ensuring the enduring profitability of grain growers. The GRDC
is committed to collaborating with specialist teams to investigate and develop best practice advice
for growers that enhance productivity and profitability, and offers efficient, cost effective guidelines
for the use of inputs, as well as the management and control of pest and disease threats. This GRDC
investment, Queensland Grains Research—2016 Regional Agronomy publication, offers growers
actionable and relevant information in response to ongoing and emerging on-farm management
challenges.

Jan Edwards

Senior Regional Manager, North
Grains Research and Development Corporation
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We commend to you the information presented in this 2016 edition of Queensland Grains Research.
We trust it is informative, challenging, and leads to on-farm productivity improvements. We
welcome feedback as we continue to strive for continuous improvement in not only the research and
development we undertake but in how we communicate the work and its results.
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Research Facilities

The regional research trials reported here would not have been possible without the support of
dedicated Technical Officers and Operational Officers at the Department of Agriculture and Fisheries'
major research facilities across the grain region. Thanks to all those staff at the Hermitage Research
Station (near Warwick), the Leslie Research Facility (Toowoomba), the Bjelke-Petersen Research Station
at Kingaroy and staff based at the Queensland Agricultural Training College (Emerald) for their operation
of heavy plant and research machinery.

Biometry support

The DAF biometry team has provided the statistical analysis of the data presented in this report.
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Cereal agronomy research

The regional agronomy team’s cereal agronomy work is a broad portfolio which encompasses both
winter and summer agronomy trials, Australian Grain Technologies' phenology trials, Intergrain
pre-breeding trials and National Variety Trials (NVT). In 2016, 22 trials, were undertaken and managed
throughout the main grain growing regions of Queensland by agronomy teams based in Emerald,
Toowoomba and Goondiwindi.

Variety Specific Agronomy Packages (VSAP)

VSAP is a co-funded research program between New South Wales Department of Primary Industries
(NSW DPI) and the Grains Research and Development Corporation (GRDC). The Department of
Agriculture and Fisheries (Queensland’s component of the VSAP program), completed its second year
of trials in 2016; 12 trials planted across seven different locations throughout central and southern
Queensland.

The Queensland trial program consisted of three core trial designs:
1. Impact of time of sowing on phenology and physiology of 18 varieties of wheat.
2. Impact of population on the phenology and yield potential of six varieties of wheat.
3. Impact of nitrogen on the phenology and yield potential of five varieties of wheat.

Although there has been a considerable amount of agronomic research on these topics (populations,
nitrogen responses, variety differences), breeding programs continue to develop new varieties with
specific attributes, each with its own unique characteristics. Ongoing research through the VSAP
program is showing that new varieties with specific attributes can respond differently than older
varieties under similar production systems. These differences are leading to the development of new
agronomic management packages under commercial production systems.

Analysis of the accumulated trials across Queensland and New South Wales is showing that there

are consistent responses, particularly in relation to varieties and the effect N application can have on
yield and quality. Varietal response to changes in population has remained reasonably consistent and
generally the higher the population the better the potential yield result, particularly in a favourable
season. However yield response does vary from site to site and variety to variety, so understanding
varietal characteristics can greatly assist management decisions, particularly in a more marginal season
or a late planting.

Harvesting wheat population trials at Emerald

A wheat trial at Allora in the early vegetative (tillering) stage
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Time of Sowing (TOS) trials have shown distinct differences in variety responses in flowering and yield
and in some regions, response curves have been very pronounced and significant. Understanding and
managing the risk associated with frost has always been a critical management consideration. Data
from TOS sites indicate that there may be greater risk of heat stress at the end of the season by holding
on too long with the wrong maturities of wheat.

This was the final year for the VSAP work in this format. In 2017 the Queensland regional agronomy
team will be working with NSW DPI as part of the new GRDC/NSW DPI research project focusing on
winter grains agronomy right across Queensland and New South Wales.

Summer cereal research is ongoing with agronomy trials on maize and sorghum being undertaken in
Central and Southern Queensland in 2016 and again in 2017. Queensland Alliance for Agriculture Food
Innovation (QAAFI) is the lead organisation of the GRDC funded project, UQooo7s Tactical Agronomy for
Sorghum and Maize in the Northern Grains Region. Trials explored the effect of agronomic practices on
crop performance across the grain growing region of Queensland.

Key variables in both the sorghum and corn trials planted in 2016 were population, row spacing and
variety. Key outcomes from the trials showed that in Central Queensland, tillering for both sorghum and
corn was significantly less and they were significantly quicker to mature when compared to crops in
southern Queensland.

Climatic conditions played a big role in the trials performance, however both varietal and configuration
differences were observed in both regions. This indicates that varietal selection and spacial placement
may play a pivotal role in agronomic decisions into the future.
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Maize: measuring the effect on yield, quality and

plant structure when manipulating hybrid variety,

population and row spacing—Emerald

Darren Aisthorpe?, Daniel Rodriguez?, Katy Carroll* and James McLean? 9

‘Department of Agriculture and Fisheries
2Queensland Alliance for Agriculture and Food Innovation

RESEARCH QUESTIONS: What were the ideal agronomic configurations, for the |
season experienced, to maximise yield and optimise harvest index? What insights

does performance difference between configurations provide for future crops?

Key findings

In-crop rainfall, particularly during flowering and grain fill is essential to maximise yield.
. For given conditions, the 1 m row spacing with 40,000 plants/ha population was the

most consistent yielding treatment across all varieties.

Hybrid variation with respect to water scavenging ability in drier conditions was evident.
Screening or measuring these genetic differences would be useful to better understand
these traits when selecting future hybrids for planting in dryland conditions.

Background

Traditional summer rainfall reliability has
diminished in recent years, so growers have
become more reliant on stored moisture. To
give greater security in crop production of both
sorghum and maize in a dryland scenario,
growers have widened row spacing and lowered
target populations to try manage the limited
water available in the profile. However, this
approach has caused issues including weed
management and capping of yield in higher
rainfall years.

To assess what configurations optimise yield
and harvest index, the Queensland Alliance for
Agriculture and Food Innovation(QAFFI) team
led by Daniel Rodriguez established a number
of trials across Queensland as part of the
UQooo7s - Tactical Agronomy for Sorghum and
Maize in Queensland and Northern New South
Wales, looking at the effect hybrid selection,
population and row spacing can have on hybrid
performance in a range of scenarios.

CRM- Comparative Relative Maturity is a maize
maturity comparison unit from the United States
based around days to maturity of the hybrid.
‘Relative’ is the key word, as the number may not

have any direct correlation to local conditions.

However it does give a simple way to compare
the maturity of various hybrids, as the larger the
number, the longer the maturity.

What was done?

The trial was planted at the Queensland
Agricultural Training College (QATC) on

18 February, 2016, on approximately 1770 mm

of water available to a depth of 1.2 m. The trial
was planted using BOSS TX45 double disc
parallelograms, and the seed metering unit was
a traditional slotted cone.

The trial design was as follows:

e Hybrids included Pioneer Seeds P1467
(CRM114), P1414 (CRM114), P1070
(CRM110), and Pac Seeds Pac 606 IT
(CRM114)

e Target populations of 20,000, 40,000
and 60,000 plants per hectare

*  Row spacing configurations of 1 m and
1.5m

A range of plant structure and phenology
assessments were made during the growing
period until the date of physiological maturity
(which occurred for all treatments by 31 May;
104 days after sowing). Plant measurements
included establishment counts, crop phenology,
biomass cuts, final yield and yield components.

Determinations of plant emergence and
phenology

After emergence the trial was thinned to
the target population. A second plant count
was conducted on 9 March with all target
populations being achieved.
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A section of all plots were hand cut on 8 June,
2016. Primary stems, stem ears, tiller stems and
tiller ears were separately collected, counted,
and threshed for their contribution to yield.

All plant material was then oven dried, and
weighed.

Due to approximately 50 mm of rain falling
between physiological maturity and the final
harvest date, we were unable to determine
residual values of plant available water (PAW )
numbers to calculate a water use efficiency
(WUE) for the treatments.

Given similar CRM values for all four varieties,
averaged across row spacing and plant
population treatments P1414, P1o70 and
Pac606IT reached 50% anthesis and silking

49 days after emergence, while P1467 took 53
and 54 days respectively (p<o.o5). However, it
was interesting to observe that there was larger
variability in flowering dates between hybrids
across the three plant populations in the 1.5 m
row spacing (Figure 1).

56

54

Days since planting
wu w
o N

SN
(o]

20

1.5m

Biomass production showed no statistical
difference between the 40,000 plants/ha and
60,000 plants/ha populations. There was a
significant difference (p<o.o5) between the two
higher populations and the 20,000 plants/ha
population. This was particularly evident

in the 1 m solid row spacing where the

20,000 plants/ha average population

was 4.6 t/ha, and the 60,000 and 40,000
configurations yielded on average 6.1 t/ha and
7.1t/ha, respectively. As an average across all
treatments, P1467 and P1414 both averaged
5.8 t/ha and both produced their highest
amount of biomass in the 40,000 plants/ha, 1 m
spacing configuration.

Tiller numbers were exceptionally low across all
treatments and hybrids with the average tiller
count across the whole trial being 0.036 tillers
per plant. The highest average tiller count for
a given treatment combination was o.11 tillers
per plant for the 20,000 plants/ha population
on 1.5 m spacing. The next was 0.063 tillers
per plant for the 20,000 plants/ha population
on the 1 m spacing. As a trend, tiller counts
reduced to nothing as population increased
beyond 40,000 plants/ha, irrespective of the
row spacing.

a
a a a a
b b b b °
W 1467
b b
m 1070
b
1414
606 IT
46
44
40 60 20 40 60

im

Pop ('000)/ha x Row Spacing
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Figure 2. Average yield across all trial configuration. Due to variability in the trial there are no statistically

different (P=0.05) results despite appearances

The trial had a very good start with adequate
subsoil moisture, and a non-limiting nutrient
situation to maximise yield potential. At

the time of silking, there were some clear
differences in visual biomass between hybrids
and populations. However, due to no rain from
mid-March onwards (pre-physiological maturity)
all hybrids were affected.

There was no significant statistical differences in
yield between treatments because of variability
across the trial (Figure 2). Visually, P1467
appeared to hold on much longer than the other
varieties in terms of leaf colour and appearance.
However, the warm dry conditions with no
in-crop rain during grain fill and a helicoverpa
attack during early to mid-ear fill, led to some
disappointing final yields.

Harvest index

Harvest index assesses how the different
treatments converted total biomass produced
into grain yield, the highest values of harvest
index are around 50%. The higher the harvest
index number, the better the conversion factor.
In maize the harvest index is highly sensitive
to stresses around flowering, so the dry warm
conditions, particularly during the grain fill
period, caused considerable variation and
limited correlation between yield and harvest
index for this trial (Table 1).

Table 1. Harvest index calculations based on total
yield and total biomass collected for each treatment

Treatments Pi1467 Pio70 Pig14 Pac Treat.

606 IT avg.
im 0.44 0.41  0.40 0.40 0.41
20,000 039 0.46 0.43 0.45 0.43
plants/ha
40,000 0.42 0.46 0.44 0.42 0.44
plants/ha
60,000 0.53 0.33 0.31 0.34 0.37
plants/ha
1.5m 038 0.42 0.39 0.39 0.39
20,000 039 0.42 0.48 0.43 0.43
plants/ha
40,000 037 0.43 0.40 0.27 0.37
plants/ha
60,000 0.37 0.40 0.21 0.44 0.37
plants/ha
Varietyavg. 0.41 0.42 0.39 0.40 0.40

Implications for growers

A trial like this highlights the challenges maize
faces in becoming established as a dryland crop
in Central Queensland.

The last significant rainfall was received

on 22 March (20 mm), with no additional
rainfall or irrigation received after that date.
Flowering/silking didn’t start for another

2-3 weeks and average daily maximum
temperatures throughout April and early May
during the peak water usage period for the

REGIONAL AGRONOMY NETWORK | 5



plants were consistently over 30°C. So despite
planting on a reasonable to good profile of
moisture with an excellent establishment,

the crop failed to achieve the yields that the
sorghum agronomy trial (page 7) achieved
planted under almost identical conditions.

It is known that maize is more sensitive to
stresses than sorghum, particularly around the
critical stages for grain number determination
at flowering, and this season was a perfect
example of that.

Manipulating planting time to ensure time of
flowering and grain fill occurs during a wetter

or cooler flowering period may play a role in
optimising production. However, picking such a
time is not easy, when other considerations such
as frost risk for a later planting date or a lack

of moisture in the profile for an early summer
plant, both of which are significant issuesin a
dryland farming system.

Despite the hard finish the crop experienced,

on average, across all varieties, the

40,000 plants/ha 1 m treatments all performed
better than the lower 20,000 plants/ha
population treatments. Equally it appears that
the 1 m row spacing configuration performed

far more reliably than the wider 1.5 m
configuration in the dry conditions, with the
possible exception of the 20,000 plants/ha

1.5 m (2.2 t/ha) which just managed to exceed
20,000 plants/ha 1 m (2 t/ha) for average grain
yield. This trial has just been repeated in 2017
and the combined analysis of the two seasons of
results will be reported in the next edition of this
publication.

mm Daily rainfall mm
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Trial details

Location: Field 5 Block 24 at QATC, Emerald

Crop: Maize

Soil type: A cracking, self-mulching, Grey
Vertosol, in excess 1.5 m deep, with an
estimated water holding capacity of
approx. 230-240 mm of water, with no
crop residue on the field. At the time
of planting, there was 170 mm of water

available to 120 cm of depth

In-crop
rainfall:

121.8 mm of rainfall (Figure 3) (48.2 mm
of which fell post physiological
maturity) so effective rainfall would
have been 74 mm + 25 mm irrigation on
18 March 2016 over the growing period

Fertiliser:

There was 180 kg/ha of nitrogen
available in the soil at planting. In
addition 30 kg/ha Granulock Z® was
applied at planting and 150 kg/ha

of nitrogen applied on 3 March 2016
in-crop when plants were at the 4-6 leaf
stage
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Figure 3. Weather data for trial site
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RESEARCH QUESTIONS: What were the ideal agronomic configurations, for the

season experienced, to maximise yield and optimise harvest index? What insights R s ¥

does performance difference between configurations provide with respect to future

crops?

Traditional summer rainfall reliability has
diminished in recent years, so growers have
become more reliant on stored moisture, rather
than in-crop rainfall. To give greater security in
crop production of both sorghum and maize in
a dryland scenario, growers have widened row
spacing and lowered target populations to try
to better manage the limited water available in
the profile. However, this approach has caused
issues also, including weed management and
capping of yield in better years.

To assess what configurations optimise yield
and harvest index, the Queensland Alliance for
Agriculture and Food Innovation (QAAFI) team
lead by Daniel Rodriguez established a number
of trials across Queensland looking at the effect
hybrid selection, plant population and row
spacing can have on hybrid performancein a
range of scenarios.

The trial was planted at the Queensland
Agricultural Training College— Emerald on

17 February, 2016, with approximately 200 mm
of water available to a depth of 120 cm. The
trial was planted using BOSS TX45 double disc
parallelograms, and the seed metering unit was
a traditional slotted cone, rather than a vacuum
precision planter.

The trial design was as follows:
e  Hybrids: MR-Buster, MR-Apollo, Pacific
MR 43 and MR-Bazley
e Target populations: 40,000, 60,000 and
80,000 plants per hectare
e  Row spacing configurations: 1 m ‘solid’
and 1 m ‘skip row’

Establishment and populations were good,
however spacing between plants was not as
uniform as hoped. Plant counts were conducted
on 2 March with all target populations being
achieved or exceeded. MR-Apollo tended to
achieve the highest average establishment
populations, regardless of the target.

Head emergence and flowering dates were
recorded for all treatments. The high population
MR-Bazley treatments were the first to flower

at around 49 days after planting and the low
population MR-Apollo was the last to finish
flowering at 54 days after planting.

A range of plant structure and phenology
assessments were made during the growing
period including; date of head emergence

and flowering, final leaf numbers and date of
physiological maturity (which had occurred for
all treatments by 16 May; 89 days after sowing).

REGIONAL AGRONOMY NETWORK | 7



A section of all plots were hand cut on 7 and

8 June, 2016. Primary heads, tiller heads,
primary stems and tiller stems were all
collected. All plant material was then dried to
remove moisture and weighed and/or threshed
to calculate estimated yields and biomass
production from the trial. Rain delayed the
mechanical harvest of the plots until 12 July, no
lodging was evident.

Unfortunately, due to the amount of rain which
fell between physiological maturity and the
final harvest date in 2016, we were unable to
collect any meaningful harvest plant available
water (PAW) numbers to calculate a water use
efficiency (WUE) for the treatments.

A considerable amount of data was collected
from this trial, for the purpose of the QAFFI

led Tactical Agronomy project, which is then
compared to how southern trials performed. This
report highlights some key observations from
the Emerald trial.

MR - Apollo 53.51 a
PACIFIC MR 43 50.77 b
MR - Bazley 49.95 C
MR - Buster 49.72 C

Rows without a common letter in column 3 are significantly different (P=0.05)

55
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43
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MR-Apollo was the slowest of the hybrids to
flower, followed by Pacific MR 43. There was
no significant difference between MR-Bazley
and MR-Buster in terms of days to flowering.
Interestingly, there was a significant difference
(P=o0.05) in flowering date between the row
spacing configurations, (Figure 1), with the
single skip on average being quicker to

flower than the 1 m solid layout, regardless of
population.

Biomass production was as expected with
80,000 plants per ha treatments averaging

the highest amount of biomass per hectare
(10.4 t/ha) followed by 60,000 (9.3 t/ha)
followed by 40.000 (8.5 t/ha), each statistically
different from the other.

Tiller counts did show a difference (P=0.05)
between the number of tillers on MR-Apollo
and Pacific MR 43 which was less than those
observed on MR-Bazley and MR-Buster across
all treatments. Tiller counts also consistently
reduced as populations were increased with
each population having a significant difference
(P=0.005) from the other.

It is important to note that tiller numbers

were generally low anyway, with 40,000 solid
treatments having the highest average tiller
count of 0.4 tillers per plant and the highest row
density of 80,000 single skip only averaging
0.14 tillers per plant across treatments.

H Apollo

mMR43

Single Skip

Treatment ('000 plants/ha)
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B Average of Main stem % of total yield - 1m
Average of Tiller Contribution to yield % - 1m

The low tiller counts correlate with the
contribution of tillers to total average yield of
each treatment. Despite having reasonable
moisture, at least until grain fill, there was only a
small percentage of the yield from any treatment
which came from the tillers in this particular
trial. Even varieties which tend to have a higher
tillering ability such as MR-Buster still only had
at most a 15% contribution to yield, at the lowest
population density of 40,000 solid.

There were no statistically significant changes

to yield contribution no matter what population
or row spacing configuration was used in

this trial, although there was a strong trend
indicating that lower population and row density
treatments (solid treatments) had higher tiller
counts than higher population or density
treatments.

Grain weight was affected significantly (p=0.05)
with both the main stem and the tiller stem;
40,000 populations always had larger seed
(30.6 mg/grain) than 60,000 populations

(28.7 mg/grain), which were always larger

than 80,000 populations (27.5 mg/grain).
MR-Apollo (30.1 mg/grain) and MR-Buster (29.4)
were the significantly larger seeded varieties
(p=0.05) in this trial on the main stem although
statistically there was no significant difference
between them. Tiller heads were similarly
affected, reducing from 29.7 to 27 mg/grain as
population increased (p=0.05) from 40,000 to
60,000, however there no difference statistically
between the 60,000 and 80,000 grain weights
on the tillers.

B Average of Main stem % of total yield - Single Skip
Average of Tiller Contribution to yield % - Single Skip

The trial had a very good start with good subsoil
moisture, and a non-limiting nutrient situation
to maximise yield potential. However, a hot dry
finish (pre-physiological maturity) did test the
treatments and despite the high population
80,000 solid treatment on average coming

out on top, there was no statistical difference
between it and the 60,000 treatment nor was
there a statistical difference between varieties
across all treatments.

80 5107 a 8o solid 5570 a

60 5048 a 60 solid 5371 ab

40 4239 b 60 single skip 4725 bc
80 single skip 4645 bc
40 solid 4316 cd
40 single skip 4161 d

Rows with different letters are significantly different to other rows (p=0.05)

Harvest index assesses the efficiency of biomass
to convert to grain. The higher the harvest

index number, the better the conversion factor.
Table 3 gives a breakdown of all the treatments
and their harvest index, and also gives an
average harvest index number for all population
treatments and all varietal treatments.
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1 m solid

40,000 0.54 0.48 0.46 0.45 0.48
60,000 0.47 0.59 0.57 0.55 0.54
80,000 0.48 0.47 0.52 0.57 0.51
Single skip

40,000 0.51 0.47 0.55 0.53 0.51
60,000 0.52 0.50 0.57 0.55 0.54
80,000 0.45 0.43 0.46 0.55 0.47
Variety 0.49 0.49 0.52 0.54 0.51
average

The overall average harvest index for the trial
was 0.51, however, there were treatments within
the trial which were far more efficient than
others. The two quicker varieties, MR-Bazley
and MR-Buster, had the higher harvest index for
this scenario and when analysing the treatment
summary it was clear that the 60,000 treatment
was the most efficient for both row spacing
configurations. However, in the solid planting
configuration, 80,000 was more efficient than
40,000. Interestingly, this is reversed in the skip
row configurations.

It was disappointing that we were unable to get
usable harvest water numbers before all the rain
that was received just before harvest. General
observations match with the harvest index
numbers which indicate that despite having
good starting water profile, the crop set up for

a bigyield, but the lack of good follow-up rain

at or before flowering and grain fill meant that
particularly the high population treatments were
not able to finish the job.

At a broader level, what has been highlighted

is the need to understand hybrid attributes to
better match with seasonal conditions to achieve
market specifications. For example, in a tough
year with a lower profile of water, MR-Apollo at
40,000 solid may give a higher harvest index,
larger seed, and minimal tillers, however that
configuration will never maximise yield, if good
in-crop rain comes, when compared to a higher
population and or a higher tillering variety.

Another point of interest was the effect of in-row
density on grain size and yield. It was apparent,
despite very similar populations, that there was

10 | QUEENSLAND GRAINS RESEARCH - 2016

a drop (although not statistically significant) in
yield and a reduction in grain size, compared

to the 1 m solid equivalent at all population
levels. This raises the question that if technology
allowed, what effect would narrower spacing

(50 cm), precision spaced seed have at the same
density per hectare. Would it further improve
seed size and increase weed competition as
well? Could we plant higher populations of low
or non-tillering varieties and still maintain larger
seed size without compromising yield potential?

The Grains Research and Development
Corporation and Queensland Alliance for
Agriculture and Food Innovation, and the team
working on Tactical Agronomy for Sorghum
and Maize (UQooo75), Queensland Agricultural
Training College (QATC), and Pacific Seeds.
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Darren Aisthorpe
Department of Agriculture and Fisheries

T
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RESEARCH QUESTION: What effect will altering the time of sowing of wheat varieties

from varying maturities have on phenology and yield?

Optimising planting date for any wheat variety
is a critical factor in achieving maximum

yield potential. There is a wide range of slow,
medium and quick maturity varieties available
on the market for growers to select from. Each
variety comes with their own unique agronomic
advantages and disadvantages across a range
of agronomic factors such as disease tolerance,
physiological attributes, harvestability, and
milling qualities of the delivered grain.

Understanding how varieties perform under a
range of environmental conditions and planting
dates will allow growers to better balance the
regional risks of frost and heat stress related
yield loss. The trial in Emerald was designed to
better understand how time of sowing affects
the phenology and potential yield of a range of
varieties within the Central Queensland (CQ)
region.

The trial was planted at the Queensland
Agricultural Training College (QATC)—Emerald,
using a cone planter equipped with Boss TX 45
parallelograms with double disc openers on

50 cm row spacings, with a target population of
1,000,000 plants per hectare.

TOS1 16/03/2016 158
TOS 2 13/04/2016 159
TOS 3 11/05/2016 147
TOS 4 15/06/2016 172

The eighteen varieties in order of maturity from
slowest to quickest (2017 Queensland wheat
varieties guide) were:

EGA Eaglehawk®, Strzelecki®, EGA Gregory®,
LongReach Lancer®, EGA Burke®, Sunguard?®,
Baxter®, LongReach Gauntlet®, Mitch®,
Kennedy®, Viking®, LongReach Crusader®,
Elmore CL Plus®, Suntop®, LongReach Spitfire®,
Sunmate®, Condo® and LongReach Dart®.

In-crop measurements included establishment
counts, head emergence, 50% anthesis and
head height assessment.

Due to the wide range of maturities and planting
dates, plot harvest took place as soon as
possible after plots ripened. This resulted in

ten separate harvest events between 6 July and
27 October. Some of the early plots were hand
cut because of adverse weather conditions
during July 2016. All grain was weighed and
tested for moisture, protein, screenings,
test-weights and seed size.

REGIONAL AGRONOMY NETWORK | 11



Starting and finishing gravimetrics were taken
on all Suntop® treatments to get a measure

of water use efficiency (WUE) differences for
different Time of Sowings (TOS).

Results

Seed germinations were tested and seed
weights measured of each variety prior to
planting. Seed germination percentage
ranged from 75% to 97% (average 89%) and
seed size ranged from 21,700 seeds/kg to
40,650 seeds/kg (average 27,850 seeds/kg).
This translated to an average planting rate of
48.8 kg/ha (36 kg/ha to 63 kg/ha).

Three days after planting TOS 1, temperatures
reached 40°C, which made conditions difficult
for emerging seedlings, and population counts
reflected this. Equally for TOS 4, in excess of
40 mm of rain fell reasonably quickly just after
planting which again caused surface sealing _
and crusting, once again limiting establishment of rain
(Figure 1).

Both variety and time of sowing had a significant

S 1,000,000 effect on days to flowering (50% anthesis) at
< the Emerald site (Figure 2 and Appendix). Within
= 800,000 . .
5 a time of sowing treatment, the gap between
% 600,000 the first variety to flower and the last to flower
& 400,000 changed considerably between sowing dates.
2 500000 Generally the slower varieties tended to have
C 'y
= . slightly less variation in days to flowering in
10s1 Tos2  Tos3  Tosa4 this year’s trial between TOS dates, although
still significant, while the medium and quicker
Figure 1. Average plants established across all maturity varieties showed greater variation in
varieties for each time of sowing. TOS 1 and 4 were days to flowering across the four sowing dates.

both significantly affected by weather variables
around their individual sowing dates

130
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Figure 2. Average days to flowering (50% anthesis) for all varieties across all TOS dates. Least Significant
Difference (LSD) for varieties with a TOS is 3.57 days, LDS for different TOS dates is 3.6 days; (P=0.05)
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Plant height, and as such biomass production
did vary significantly (Figure 3) both between
varieties and TOS events for most varieties.
Varieties such as LongReach Spitfire® and EGA
Burke® showed some of the greatest variation in
height between planting times, while LongReach
Dart® or Longreach Lancer® showed the least
variation.

There was a trend that yield increased in line
with plant height for TOS 1. This was related
to the quick maturing varieties, producing a
very limited number of tillers and matured
very quickly in the hot conditions. The slower
varieties however hung on longer, produced
more tillers and biomass, to flower in cooler
conditions and generally tolerated the early
hot conditions better than the quicker, earlier
flowering varieties.

Flowering Date
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Yield variation across the varieties and across
the TOS events was significant. Sowing date
was the most significant factor that drove yield
variation (Figure 4 and Appendix).

Despite a milder season and more in-crop rain
than 2015, starting plant available water (PAW)
was similar and there wasn’t a big difference in
maximum daily temperatures between the two
years (Figure 5), however there was a difference
in solar radiation.

When you compare flowering temperature and
final yield for both years (Figure 6), 2015 had a
stronger trend than was seen in 2016 towards
higher yields at cooler maximum daytime
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temperatures. Both however support that cooler
temperatures at flowering and grain fill do give
higher yields.

The difference in accumulated monthly solar
radiation, particularly between February and
August also appeared to have an influence.
A comparison of accumulated solar radiation
(kWh/m?) from sowing date to 50% anthesis
(Figure 7) shows a trend toward higher yields
with lower solar radiation accumulation.

Varietal performance varied according to
planting dates, with certain maturities
performing better or worse depending on the
planting window (Figure 8). The longer season
varieties perform better when planted earlier
and quicker varieties will outperform them in
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later planting dates. In TOS 1 anything with a
similar maturity to Mitch® or slower performed
significantly better than the quicker varieties,
whereas in TOS 4 the reverse was true.

The protein levels indicate that nitrogen was not
limiting yield within the trial (Figure 9). As yields
increased between TOS dates, protein levels did
drop, however TOS 4 did not increase in protein

as much as expected despite much lower yields

compared to TOS 2 and 3.

Screenings for the first two TOS dates were
excellent with all varieties comfortably slipping
in below the 5% receival standard (Figure 10). In
TOS 3 some slow varieties did slip over the 5%
threshold, indicating heat stress at the end. By

TOS 4, none of the varieties were able to achieve
the 5% screenings level. These results correlate
well with weather conditions during grain fill.
The last significant rain before harvest was
received in mid-July, a week before TOS 3 began
flowering, and nearly seven weeks before the
first of the varieties from TOS 4 began flowering.
TOS 4 also suffered temperatures climbing
quickly during grainfill.

If a mid to late March planting window presents,
only long season varieties should be considered.
By delaying planting to mid-April, a wider range
of medium and quicker maturing varieties can

be used and additional frost management
strategies could be implemented. Those with
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country not prone to frost, medium to longer
maturity varieties such as Mitch®, LongReach
Lancer® or EGA Gregory® are recommended.

If frost risk is minimal and usually occuring in
July or early August, there is potential to opt

to flower before the coldest weather arrives.
Quicker varieties such as Suntop®, Condo?®,
LongReach Spitfire® and Elmore CL Plus® have
the ability to flower quickly and still yield in a
mid-April plant. Planting in mid-April, varieties
will not suffer from heat stress as much and
consequently tend to tiller more, increasing yield
potential.

By mid-May, the trials are showing that only a
medium to quick variety should be considered
unless a late July/early August frost is a
significant concern. Seasonal conditions in
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2016 suited the May plant, however it is rare to
received so much rain in June and July in CQ, so
that should be taken into consideration when
reviewing these results.

Heat stress will have a significant impact on
yield potential of a mid-June plant. If planting
wheat, only opt for the quickest maturity
varieties. An early to mid-August spring planting
may be a more profitable use of a stored profile
of water in this situation.

Time of sowing will have a significant effect

on final yield result, with the mid-April plant
consistently out yielding other planting dates.
This planting window is not without significant
frost risks, but significant yield bonuses are
there for the taking by choosing the right variety
of wheat with a maturity and disease package
that suits your particular conditions.
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Trial details

Location: Field 5, Block 20 at QATC, Emerald
Crop: Wheat

Soiltype:  Grey Cracking Vertosol with a water
holding capacity in excess of 230 mm

TOS 2 heads emerging while TOS 1 is approaching harvest
in the background

In-crop Starting plant available water was

rainfall: measured down to 9o cm at the
time of planting (Table 1). 50 mm of
irrigation was applied on 4 April, 28
April and 28 May to ensure suitable
planting water for each TOS. There
was no further irrigation after that
time however we did receive 272 mm
of rain on station between 16 March
and 27 October 2016 (Figure 11)

Fertiliser: Starting N on the site was 133 kg/ha,
an additional 50 kg/ha of urea was
applied at planting between the
four planting rows of the machine.
30 kg/ha of Granulock Z® was also
applied with the seed at planting

EGA Eaglehawk® was significantly slower than the other
varieties, even for the late planting
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Figure 11. Weather data for the trial site
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Table A1. Days to flowering (50% anthesis)

Condo® 61 hi 55 i 74 ef 79 i
LongReach Dart® 66 efg 55 i 72 f 79 i
Sunmate® 56 j 55 i 72 f 81 hi
Suntop® 51k 55 i 72 f 85 fg
LongReach Crusader® 62 h 57 hi 76 e 84 gh
LongReach Spitfire® 68 def 57 hi 76 e 79 i
Elmore CL Plus® 63 gh 60 gh 76 e 85 gh
LongReach Viking® 58 ij 62 fg 84 d 91 de
EGA Burke® 62 h 63 fg 82 d 89 de
Kennedy® 68 de 63 fg 76 e 85 efgh
Mitch® 62 h 63 fg 84 d 90 de
Baxter?® 64 fgh 65 ef 81 d 88 ef
LongReach Gauntlet® 61 hi 67 e 84 d 89 de
Sunguard® 63 fgh 67 e 84 d 88 ef
LongReach Lancer® 74 € 78 d 89 ¢ 94 ¢
EGA Gregory® 70 d 8 ¢ 90 ¢ 92 cd
Strzelecki® 91 b 99 b 104 b 98 b
EGA Eaglehawk® 131 a 130 a 116 a 107 a
LSD for same TOS 3.57

LSD for different TOS 3.60

Table A2. Average yield (kg/ha)

Condo® 2729 ef 5032 ghi 5953 a 2514 abcd
LongReach Dart® 1670 h 4311 j 4796 de 2097 efg
Sunmate® 1464 h 4596 j 5702 ab 2739 abc
Suntop® 2978 e 5375 defg 5901 a 2747 abc
LongReach Crusader® 3007 € 5084 fgh 5218 ¢ 2389 cdef
LongReach Spitfire® 1628 h 4660 ij 5348 bc 2483 abcde
Elmore CL Plus® 2761 ef 5066 gh 5636 ab 2695 abc
LongReach Viking® 2558 fg 5202 efg 5632 ab 2034 fgh
EGA Burke® 2318 g 5562 bcde 5674 ab 2671 abc
Kennedy® 2535 fg 5865 bc 5915 a 2822 a
Mitch® 4726 ab 6955 a 4981 cde 1791 gh
Baxter® 3729 «cd 5493 cdef 4741 de 1873 gh
LongReach Gauntlet® 3582 d 5556 bcde 4697 e 1651 h
Sunguard® 4095 C 5265 efg 5126 cd 2277 def
LongReach Lancer® 3723 cd 5885 b 5321 bc 2407 bcdef
EGA Gregory® 3787 «d 5731 bcd 4959 cde 2793 ab
Strzelecki® 4992 a 5475 def 4264 f 1826 gh
EGA Eaglehawk® 4592 b 4729 hij 3342 g 1044 i

LSD for same TOS 394

LSD for different TOS 411
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Andrew Erbacher
Department of Agriculture and Fisheries

RESEARCH QUESTION: What effect will altering the time of sowing of wheat varieties

from varying maturities have on phenology and yield?

This trial is a repeat of the work done in 2015,
reported in Wheat varieties and the effects of
different planting dates-Goondiwindi*. All of the
varieties grown in Queensland are spring type
wheats, with minimal vernalisation requirements
for anthesis to occur. In the 2015 trial the date
of anthesis of a given variety was determined

by the date of which it was planted. This trial
also showed that days to anthesis and grain
yield reduced for later planted crops, which
suffered heat stress during anthesis and early
grain-fill. As a frost free season maximum yields
were achieved by planting early. The absence of
frost in this trial and heat stress suffered by the
slowest maturing varieties in the first planting
date led to the decision to include an extra early
planting date in the 2016 trial, with the 2", 3™
and 4™ planting dates is 2016 similar to the
three dates used in the 2015 trial.

CliMate suggests that at Goondiwindi, flowering
should occur after 21 July for a 1in 10 year

frost risk, but before 19 September fora 1in 10
year heat stress risk. The ideal flowering date
where heat stress and frost risk are lowest is

30 August.

1 Regional Research Agronomy Network (2015). Queensland Grains Research 2015,
Department of Agriculture and Fisheries, Queensland.

The site was under a centre pivot on an alluvial
soil on the Weir River, allowing the opportunity
for supplementary irrigation to ensure planting
opportunities on the required date, which

was necessary for the first two planting dates.
Predicta B tests revealed no pathogens that
would impact wheat yield. The trial was planted
with double discs on 25 cm row spacing and a
target population of 1 million plants per hectare.

Eighteen varieties were planted on four different
times of sowing (TOS) at four week intervals:

e 4 April(TOS 1)

e 26 April (TOS 2)

o 24 May (TOS 3)

*  4)uly(TOS 4)

The varieties grown in order of increasing
maturity from slow to quick were (2017
Queensland wheat varieties guide): EGA
Eaglehawk®, Strzelecki®, LongReach Lancer®,
EGA Gregory®, LongReach Gauntlet®, EGA
Burke®, EGA Wylie®, Baxter®, Sunguard®, Mitch?®,
Elmore CL Plus®, Viking®, Kennedy®, Suntop®,
LongReach Spitfire®, LongReach Crusader®,
Sunmate® and LongReach Dart®.
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2016 had a warm, dry autumn, followed by a
cool wet winter and spring. A total of 16 frosts
(below 0°C at head height) were measured after
head emergence of the earliest variety.

The greatest influence on grain yield and
quality in this trial is the date at which anthesis
occurred (Figure 1). Planting quick maturing
varieties early in this season has subjected
them to reduced yields due to frost. This yield
reduction was 40 kg for each day that anthesis
occurred before the last frost (21 August). From
23 September average daily temperatures
consistently exceeded 30°C, and consequently
there was a yield penalty of 100 kg for every
day after this date that anthesis occurred. The
late anthesis date also resulted in increased
screenings, as a result of heat stress. This trend
from late flowering is consistent with what

was observed in the 2015 trial, however in that
season the effects of heat stress were noticeable
from 10 September. Temperature stress had

no effect on yield for varieties flowering in
September and varieties also achieved their
longest days to anthesis during this period
(TOS 3, Table 1).

A hot and dry April required TOS 1 to be dry
sown and irrigated up. Sixteen of 18 varieties
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developed very quickly from TOS 1 with days

to 50% anthesis 35 days quicker than the May
planted crop (Table 1). This increased the effect
of planting date on anthesis date, and as a result
TOS 1 flowered in June and was subjected to
seven frosts during this critical period.

Kangaroos ate the developing heads of this

early crop, so yield was not able to be measured
for those 16 varieties. Strzelecki® and EGA
Eaglehawk® appeared to have been less
influenced by the early heat, having their longest
days to anthesis from the early planting date,
and therefore flowering at a more appropriate
time of 2 August and 1 September respectively.

The late April planted wheat (TOS 2) was again
planted in warm conditions, so was seven days
earlier to anthesis than the 2015 trial. The bigger
impact between the two seasons was the fact
that frosts occurred 30 days later in 2016 than
the 2015 season.

TOS 4 varieties had shorter period to anthesis
than TOS 2 and TOS 3. This reduction in days to
anthesis has allowed some of the quick maturing
varieties to flower late inside the ideal window,
producing similar yields as their earlier TOS,

but with increased screenings due to the heat
stress.
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Table 1. Days required for wheat varieties to reach
50% anthesis for the four planting dates

Variety TO0OS1 TOS2 TOS3 TOS4

1 April 26 April 24 May 4 July
Average 82d 103 b 120a 90 c
LongReach Dart® 590 d 8 b 105 a 82c¢c
Sunmate® 64 d 8 b 107 a 83c¢c
Suntop® 68 d 99 b 109 a 88 c
Elmore CL Plus® 69 d 100 b 109 a 89 ¢
LongReach Spitfire® 71d 99 b 107 a 87 ¢c
LongReach Crusader” 71 d 101 b 107 a 84 ¢
Kennedy® 73d o5 b 106 a 88 ¢
Viking® 74 d 106 b 109 a 91 ¢
EGA Burke® 74 d 99 b 107 a 90 ¢
LongReach Gauntlet* 76 d 105 b 113 a 92 ¢
Baxter® 77d 99 b 110 a 86 ¢
Sunguard® 8 d 102b 110a 91¢
LongReach Lancer® 81 d 104 b 117 a o95c¢c
Mitch® 82 c 106 a 120a 91b
EGA Wylie® 8 ¢ 105 b 10a 90 c
EGA Gregory® 103 b 104 b 112 a 93 ¢
Strzelecki® 1217a 115 b 115 b 96 ¢
EGA Eaglehawk® 150 a 133 b 126 ¢ 104 d

LSD for different TOS: 4.53
LSD for same TOS: 4.42

Letters indicate significantly different days to anthesis for varying planting dates within
avariety.

Implications for growers

This trial demonstrated a yield benéefit for
matching the planting date with the length to
maturity of a variety to maximise yield potential.
With the presence of multiple frosts in this
season there was a greater benefit to delaying
flowering than observed in the 2015 trial,
however the yield penalty for delaying flowering
later than ideal has had a much greater impact.

Both this trial and the 2015 trial have achieved
the best yields by flowering around 30 August,
which is the date CliMate indicates both heat
stress and frost risk are lowest. However
variation in the window around this date
between the two seasons reinforces the benefit
of using a combination of varieties with varying
maturity and multiple planting dates to spread
the risk of frost and heat stress.

All varieties will mature faster if planted late

in the season, but once planting dates are
delayed such that flowering within the ideal
window is not possible, maximum yields would
be achieved by planting the quickest maturing
varieties available.
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Trial details

Location: Goondiwindi
Soil type: Black Vertosol
Crop: Wheat
Previous crop: Chickpea

PAW: 60, 65, 80 and 140 mm

In-crop rainfall:

330, 315, 300 and 225 mm
Fertiliser: 30 kg/ha Granulock Z®

Nitrogen: 320 kg N/ha

Establishing wheat, with more advanced TOS in the
background

Varieties in various stages of head development in TOS 4
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T
A

RESEARCH QUESTION: What effect will altering the time of sowing of wheat varieties

from varying maturities have on phenology and yield?

The Hermitage Research Station site, located
8 km east of Warwick on the Southern Darling
Downs, is typified by reliable rainfall and long
cold winters with up to 20 frosts per year,
whereas late season heat stress is less severe.

The trial paddock was long fallowed from
sorghum in 2014/15 and had 150 mm of plant
available water (PAW) after watering up the first
time of sowing (TOS). Predicta B tests did not
reveal any pathogens that would impact wheat
yield.

Twenty varieties were planted on three different
TOSs at four week intervals. The timing was
based on a traditional mid—June planting,
with an earlier and later planting opportunity.
Planting dates were:

o 17 May (TOS 1)

J 14 June (TOS 2)

e 22]uly(TOS3)

The varieties in order of increasing maturity from
slow to quick (2017 Queensland wheat varieties
guide) were: EGA Eaglehawk®, Suntime®,
LongReach Lancer®, EGA Gregory®, LongReach
Flanker®, LongReach Gauntlet®, EGA Burke®, EGA
Wylie®, Baxter®, Sunguard®, Mitch®, Elmore CL
Plus®, Viking®, Kennedy®, Suntop®, LongReach
Spitfire®, LongReach Crusader®, Sunmate®,
Condo® and LongReach Dart®.
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The average of all varieties showed no difference
in days to anthesis (GS65) between TOS1 and
TOS2 (Table 1). Only nine of the 20 varieties
tested had reduced days to anthesis in this
period, of which included the six slowest
varieties. In contrast all varieties were
approximately three weeks quicker to anthesis
for TOS3 than TOS2.

The average grain yield of all varieties was not
significantly different between the three times
of sowing. This average response was evident in
14 of the 20 varieties tested, with six varieties
measuring a significant difference between any
of the planting dates.

The majority of the varieties with no significant
yield difference for different planting dates were
the quick and main season varieties. LongReach
Dart® was the only variety to have a significant
yield increase from TOS1 to 2. This would be
attributed to a cold period with two consecutive
frost days on 18 August, coinciding with head
emergence.

At the traditional main season planting date
(TOS2) there was little variation in yields
between the varieties (Table 1). For the early
planting date (TOS1) the slow maturing varieties
(Mitch®, EGA Gregory®, LongReach Lancer®,

EGA Eaglehawk® and Suntime®) were able to
take advantage of the longer growing season
and increase their yield, whereas there was

no advantage for planting the faster maturing
varieties early.



Average 116a 113a 91b

LongReach Dart® 107 104 83
Condo® 107 105 84
Sunmate® 109 110 88
Kennedy® 110 110 88
LongReach Spitfire® 110 106 85
LongReach Crusader® 110 106 86
Elmore CL Plus® 112 114 90
Baxter® 112 109 89
LongReach Gauntlet® 113 115 92
EGA Burke® 115 111 91
Suntop ¢ 116 114 89
EGA Wylie® 116 113 91
Viking® 117 116 91
LongReach Flanker® 118 116 92
Sunguard ¢ 118 112 93
Mitch® 121 113 93
EGA Gregory® 121 115 93
LongReach Lancer?® 122 118 97
Suntime® 124 117 96
EGA Eaglehawk® 138 128 102
LSD for same TOS 2.5

LSD for different TOS 3.2

6329 ns 6000 ns 5704 ns
4975 j 6781 ab 6140 abcd
5778 fghi 5897 cdef 6370 ab
6772 bcd 6131 bcde 6419 ab
6375 cdef 5657 defg 5426 efgh
6095 defghi 6716 ab 5511 defgh
5790 fghi 5960 cdef 5737 bcdef
6394 cdef 6367 abcd 6361 abc
5368 ij 5309 fg 4858 h
6366 cdefgh 5612 efg 5680 cdefg
5622 hij 5167 ¢ 5259 fgh
6729 bcde 6378 abc 6048 abcde
5638 ghij 5315 fg 5096 fgh
6713 bcde 5922 cdef 5985 abcde
6332 defg 5827 cdefg 5536 defg
6646 bcde 5816 cdefg 5459 defgh
7027 bc 5713 cdefg 5455 defgh
6067 efghi 5907 cdef 5677 cdefg
7124 b 6670 ab 6492 a
7957 a 7079 a 5535 defgh
6814 bcd 5770 cdefg 5034 gh
693

870

Values with common letters are not significantly different within a TOS. Differences need to be greater than the LSD to be significant (p=0.05)

Only one variety (Suntime®) measured a
significant yield reduction by delaying sowing
from TOS2 to TOS3. However, for this late
planting date (TOS3) the quicker maturing
varieties tended to achieve the highest yields
(Table 1).

Soil water was measured for EGA Gregory® at
planting and harvest of each of the three TOS.
When combined with in-crop rainfall it showed
the water use efficiency (WUE) increased for
T0S3, with 12 kg/mm for TOS1 and 2, and

13.5 kg/mm for TOS3. This difference in WUE is
the result of a 70 mm storm shortly after TOS2
was planted, which was largely un-utilised due
to runoff.

Four of the five varieties that measured
significant yield reductions for later planting
date were all slower maturing varieties that had
reduced days to anthesis for each of the three
TOS. This could be attributed to the warming
temperatures later in the season accelerating
development and therefore reducing yield. While
only one variety suffered yield reduction as a
result of frost in this trial, the Australian CliMate
model shows there is a high likelihood of frost
for early flowering crops in this area.

While the average of all varieties tested suggest
there is no yield difference for planting date in
this climate, varieties do need to be selected for
their most appropriate planting window in order
to maximise yield potential. Reference guides
such as the Queensland Wheat Varieties Guide
are a good source of information for deciding the
best planting window for individual varieties.
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T
A

RESEARCH QUESTIONS: Can changing target population or row spacing have a
significant effect on the phenology and yield potential of wheat? If so, are there any

clear varietal differences that can be used to optimise yield potential?

Previous research on optimum plant
populations in Queensland and New South
Wales has consistently indicated an established
population of 1 million plants per hectare is
optimum for maximising yield. In addition,
research conducted in Central Queensland (CQ)
from 2002-2004 by Spackman, Reid, et al.!
concluded that “When yield exceeds 2.5 t/ha,
yield loss of 0.3-0.5 t/ha is likely with rows
wider than 25 cm and the yield loss is likely to
be higher in 5o cm than 37.5 cm rows.”

In 2015, the initial Variety Specific Agronomy
Packages (VSAP) trial in CQ explored the
relationships between different wheat varieties,
time of sowing and plant population on yield.

It was planted on 50 cm row spacing, in line
with current grower practice within the region.
Results showed that the average yield across
varieties for the mid-April time of sowing (TOS)
plant was 4.1 t/ha and for the mid-May plant
3.3 t/ha. The trials also indicated that there was
no strong relationship between population and
yield once plant populations exceeded 600,000
plants per ha.

1 Central Queensland Sustainable Farming Systems 'Project Update' Newsletter, March
2005, page 8

1000 seed weight (g) 36 42
Seeds/kg 27778 23981
Seed Germ 79% 97%

These observations did not support previously
reported research outcomes and raised two
questions which required further exploration.

1. Why didn’tyields increase in line with
populations?

2. What was the impact of the wide rows
on yield given previous research shows
that yield losses occurred on wide rows
when yields exceeded the benchmark of
2.5 t/ha.

The trial was planted at the Queensland
Agricultural Training College (QATC) - Emerald
on 12 May 2016 using a cone planter equipped
with Boss TX 45 parallelograms and double disc
shanks that can plant on both 25 cm and 50 cm
row spacing. Starting plant available water was
147 mm down to 90 cm.

The varieties (Table 1) were standardised across
all southern Queensland sister sites. LongReach
Gauntlet® replaced Kennedy® from the 2015
variety list. Target populations were 300 000,
600 000, 900 000 and 1.5 million.

46 40 43 39
21739 25000 23256 27067
86% 88% 91% 86%
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Establishment counts were conducted on 23 May
2016, counting 1 m x 4 rows per plot for both
spacing configurations. In-crop measurements
included head emergence, 50% anther
appearance and head height assessment.
Harvest took place on 10 October 2016 and all
grain was weighed and tested for moisture,
protein, screenings, test weights and seed size.

Significant differences were measured in plant
establishment for most of the population x row
spacing configurations, with, only the 50 cm
900,000 target population and the 25 cm
600,000 target population treatments not
significantly different from each other (Table 2).
The average difference in established plants
between the wide row configurations and narrow
row configurations was 75%.

25 1,500,000 1,367,900 a
50 1,500,000 1,081,500 b 79%
25 900,000 937,500 c
50 900,000 703,100 d 75%
25 600,000 655,000 d
50 600,000 472,300 e 72%
25 300,000 305,000 f
50 300,000 230,400 g 76%

Letters different to each other denote a statistically difference in the values (P<0.05)

A significant difference in establishment
between varieties (Table 3) did not correlate
with the germination tests pre-plant (Table 1).
LongReach Dart® and LongReach Spitfire®
had the best average germination across all
treatments, while Suntop® had the lowest
(Table 3).

LongReach Dart® 780,000 a
LongReach Spitfire® 750,000 a
LongReach Lancer® 740,000 ab
LongReach Gauntlet® 700,000 bc
EGA Gregory® 680,000 cd
Suntop® 650,000 d

Treatments with different letters indicate a significant difference in established popula-
tions (P<0.05)
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Significant differences in average days to flower
were measured (Table 4). The quickest varieties
were LongReach Dart® and Suntop® followed by
LongReach Spitfire® and EGA Gregory®.

EGA Gregory® 91.78
LongReach Spitfire® 81.19
Suntop® 78.56 C
LongReach Dart® 78.25 C

Plant population significantly impacted on days
to flower of two varieties (LongReach Lancer®
and LongReach Gauntlet®). The mean days to
flower of LongReach Lancer® was reduced by
nine days from the low population to the high
population while LongReach Gauntlet® was
reduced by four days. No other varieties showed
any significant trends.

LongReach 30 89.52 a
Gauntlet® 60 88.14 ab
90 86.75 b
150 83.97 C
LongReach 30 95.02 a
Lancer® 60 93.04 b
90 91.06 o
150 87.11 d

Population had a significant and consistent
effect on yield, however yield increase did
change significantly between varieties. The
greater the increase in yield (Table 6) for every
additional 100,000 plants/ha established, the
more respons