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The sites being modelled in 2013 are:

. Red loamy duplex (Jibberding No956) - Keith Carter - East Wubin

. Red Clay (Dalwallinu No414) - Harry Hyde - Dalwallinu

. Yellow Deep Sand (Buntine No613-YP) - Mike Dodd - West Buntine.
The following two sites will be included in the next report

. Acid Yellow Sandy Earth (Buntine No437)- Long Term Research Site

. Duplex sandy gravel (Wongan Hills No487) - Matt Sewell - Wongan
Hills

KEY FINDINGS

. A root constraint like acidity or compaction will halve yield on a yellow
sand

. Crops sown mid May could be flowering by 12th September
. Control weeds early and save limited soil moisture.

. Nitrogen levels vary significantly, do some subsoil nitrate testing to
find out.



HOw IT WORKS

Yield Prophet is a web based interface for the agricultural production simulation model (APSIM). It uses
real-time information from the paddock to simulate how the crop is growing. By using historical rainfall
records it can determine probabilities of how a crop may vyield.

This provides a forecast of the chance of achieving a certain yield at any point in time during the season.
From this we can match inputs to these yield potentials. The accuracy of the forecasts depends highly on
the soil type characterisation. The model does have limitations (it cant model weeds and diseases) and
the information presented is designed to only be used as a guide to help understand soil water and
Nitrogen dynamics.

The model is based on a well managed crop and therefore is a useful indicator of yield potential given soil
water and inputs.

TERMINOLOGY

The following terms are often used in the yield prophet reports:

Plant Available Water (PAW) — Amount of water that is potentially available to the plant (shaded area).
Soil Plant Available Water (Soil PAW) — Same as PAW.

Current Crop Plant Available Water (PAW) - The soil water currently accessible to the roots determined
by the current rooting depth.

Crop Lower Limit (CLL) - the amount of water remaining after a particular crop has extracted all the
water available to it from the soil.

Drained Upper Limit (DUL) — Amount of water the soil is able to hold after drainage has finished.

Plant Available Water Capacity (PAWC) — The difference between the upper water storage limit of the
soil (DUL) and the lower extraction limit of the crop, also know as the size of the bucket.

RAINFALL FOR YIELD PROPHET SITES 2013

In the above table rainfall totals are heavily influenced by March falls.

Yeaf 2013 2012 2013 2012 2013 | 2012 2013

Site Year to Date March | March April April May May

Keith Carter, Wubin 75.5 47 28.5

Harry Hyde (Dalwallinu Met) 83 0.8 39.8 1.4 2.6 6 40.6

Long Term Research Site 82.5 26 6 50.5
Mike Dodds, Buntine 57.5 35 10 44

Matt Sewell (Wongan Hills Met 92.9 1.4 40.8 7.4 7.5 20.1 44.6

Yield Prophet Report - June 2013



SRR RIEe RED CLAY AT DALWALLINU

Farmer: Harry Hyde How to interpret this graph: Figure 1 shows the probability of achieving a
particular yield. The green line is the achievable yield from current nitrogen in the
Location: Dalwallinu  soil whereas the blue line is achievable yield if nitrogen was not limiting.

Soil An 80% probability is the yield achieved in the 20 lowest yielding years out of the
Characterisation: past 100 seasons. For the red clay at Dalwallinu there is a 80% chance of a
Red clay 3 t/ha yield.
Accumulated Grain Yield Outcome
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Figure 1: Predicted grain yield for red clay at Dalwallinu on 6th of June depending on
nitrogen.
CROP DETAILS
Sowing date: 20 May
[he Season So Far - Growing ceason Rainfall Deciles i
Crop Type: Wheat 400 ~ e
— Dacilad
H . — Actual
Variety: Wyalkatchem E 300
Fertiliser: 70kg/ha =
MAP TE £ 200
o
e 100
0 .

1 1 1 | 1 1 1
Apr1 May1 Jun1 Jull Augl Sep1 Octl Nov1 Dec1 Jan1 Feb1

Figure 2: Rainfall to date for Dalwallinu (green line) compared with historic records.
Decile 1 is the lowest 10% of annual rainfalls ever recorded
Decile 9 is the highest 20% of annual rainfalls ever recorded.
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RED CLAY AT
DALWALLINU

Plant Available Water
Capacity (size of
bucket): 164mm

Total water available:
53mm

Current water
available to roots:
16mm

Current rooting
depth: 263mm

Total Nitrogen
Status: 294 kg/ha

SoiL WATER AT DAWALLINU

What is the water stress threshold? When the soil is holding less than one third
of its capacity (the bucket is less then one third full) the roots find it difficult to
extract water and become stressed. Our crop has 2.1mm available to it before
the roots become stressed. The model tells us that the plant at the two leaf
stage uses 0.1mm of water per day and 0.3mm of water evaporates in the sun
(table not presented).

Using this calculation the plant will become stressed if it does not receive extra
rain in 5 days.

Current Distriution of PAW

Water (Volumetric %)
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PAW =Plant Available Water
CLL =Crop Lower Limit or Wilting Point
DUL = Drained Upper Limit or Field Capacity
PAWC =Plant Available Water Capacity
Current Crop PAW = Soil water currently accessible to the roots down to the current rooting depth
Soil PAW = Total accessible soil water in the soil profile

Figure 3: Soil water budget on red clay at Dalwallinu as of 6th of June.

SOIL NITROGEN AT DALWALLINU

Our research indicated that the roots on this red clay can reach a maximum of
900mm (which is shallow compared to a yellow sand which can reach
1800mm). A lot of nitrogen is located deep in the soil out of reach of the roots.
Even so there is a lot of Nitrogen present in this soil from mineralization or
nitrogen applied in previous seasons and the host farmer has not applied any
Nitrogen up front at seeding for 2013.

Current distnbution of soil nitrogen (kg/ha)
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Nitrogen Budget

Initial N status @ 30-Apr 306 kg/ha
Mineralisation since 30-Apr -20 kg/ha = 500
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De-nitrification since 30-Apr 0 kg/ha
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Current N status: 234 kgiha I Nirogen —+= Current rooting depth
—+—Final rooting depth

Current Crop Available N = 18 kg/ha
Total Soil N = 294 kg/ha

Figure 4: Soil nitrogen budget on red clay at Dalwallinu as of 6th of June.
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SITE DESCRIPTION

Farmer: Keith Carter
Location: East Wubin

Soil
Characterisation:
Red loamy duplex

Accumulated
Rainfall 2012: 75mm

Plant Available
Water Capacity (size
of bucket): 138mm

Total water
available: 33mm

Current water
available to roots:
11mm

Current Nitrogen
Status: 108kg/ha

CROP DETAILS

Sowing date: 23 May
Crop type: Wheat
Variety: Grenada

Fertiliser: Agstar
extra 65 kg/ha

UAN 50L/ha

RED LOAMY DUPLEX AT WUBIN

The graph below indicated there is a 80% chance of obtaining a 2 t/ha yield on
this soil given the current nitrogen available to the plant which received 50 L/ha
of liquid Nitrogen at seeding.

Grain Yield Qutcome

Actual yeld with avaiabkle nitrogan
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Figure 5: Predicted grain yield for a red loamy duplex at Wubin on 6th June
2013. The green line is yield probabilities given current nitrogen applied where
as the blue line in yield if nitrogen was unlimited.
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Simulated and Predicted Crop Growth Stage

G511 G512 G513 G514 G515 G516
emergence 2nd leaf 3rd leaf 4th leaf Sth leaf Bth leaf
1st tiller early tillering mid tillering late tillering
Predicted
Earliest 30-May 8-Jun 15-Jun 2-Jun 28-Jun S-Jul
Median 30-May S-Jun 16-Jun 24-Jun 2-Jul 10-Jul
Latest  30-May 11-Jun 20-Jun 30-Jun B-Jul 17-Jul
‘ & %
V -~
b ]
-
G530 G531 G532 G537 G539 G545 G555 GSE5 G575
end of 1st node 2nd node flag leaf flag leaf  mid booting mid head mid mid dough
tillering fully emenged emergence flowering fill
Predicted
Earliest 18-Jul 21-Jul 25-Jul 3-Aug T-Aug 15-Aug  24-Aug 2-Sep 20-Sep
Median 25-Jul 28-Jul 1-Aug 11-Aug 16-Aug 23-Aug 3-Sep 12-5ep 30-Sep
Latest  1-Aug 2-Aug B-Aug 19-Aug 24-Aug 1-5ep  13-3ep 22-5ep 8-Oct

Figure 6: Predicted growth stage based on historical weather information for
Wubin and growth patterns of a mid season wheat.
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RED LoAMY DUPLEX AT
WUBIN

Plant Available Water
Capacity (size of
bucket): 138 mm

Total water available:
33mm

Current water
available to roots:
11mm

Current rooting
depth: 209mm

Total Nitrogen
Status: 108 kg/ha

Liebe Group
supported by:

GRDC

Grains
Research &
Development
Corporation

SoiL WATER AT WUBIN
The roots currently have access to 11mm of water and used 0.1mm of water per day
at this early stage. The model predicts that 0.3mm of water is evaporating per day
due to our sunny weather.
The crop is soon to grow into some good stored water as indicated by the shaded
blue area in the graph below.

Current Distrioution of PAW
Water (Volumetric %)
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PAW = Plant Available Water
CLL = Crop Lower Limit or Wilting Point
DUL = Drained Upper Limit or Field Capacity
PAWC = Plant Available Water Capacity
Current Crop PAW = Soil water currently accessible to the roots down to the current rocting depth
Soil PAW = Total accessible soil water in the soil profile

Figure 7: Soil water budget on red loamy duplex at Wubin as of 6th of June.
The shaded blue area indicated water currently stored in the soil.

SoiL NITROGEN AT WUBIN

This soil has a total of 108 kg/ha of nitrogen present and the roots are currently
accessing 38 kg/ha of nitrogen.

At the beginning of the season soil tests showed there were 90 kg/ha of N present in
the soil, the host farmers has since added another 30 kg/ha more so nitrogen is not
limiting at this site. According to the model mineralisation since April has been
negative, so 11kg/ha of nitrogen is been made unavailable to plants and is being
used by micro organisms instead. No leaching has occurred so far.

Current distribution of soil nitrogen (kg/ha)
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Figure 8: Soil water budget on red loamy duplex at Wubin as of 6th of June. The
shaded blue area indicated water currently stored in the soil.
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SITE DESCRIPTION

Farmer: Mike Dodd

Location: Buntine
Marchagee Rd, West
Buntine

Soil Characterisation:
Yellow deep sand

Accumulated Rainfall
2013: 88.5mm

Plant Available Water
Capacity (size of
bucket): 136mm

Total water
available: 44mm

Current water available

to roots: 3mm

Current Nitrogen
Status: 113 kg/ha

CROP DETAILS

Sowing date: 29 May
Crop type: Wheat

Variety: Emu Rock

Fertiliser Applications:

35 kg/ha Agflow extra

15kg/ha Muriate of
Potash

60 L/ha flexi-N

COMPACTION AND ACIDITY HALVES YIELD

The Yield Prophet program allows us to run hypothetical situations based on
real weather and soil information. For example we can see how a constraint
such as acidity is impacting yield. In the example below we assume the
Yellow deep sand west of Buntine was acidity and therefore roots could only
grow to a depth of 60cm rather then the 1.8 meters of soil they can currently
explore. When rooting depth is reduced yield potential is halved and water
and nitrogen goes unused (see below).

Unconstrained soil Acidic soil rooting depth
Rooting depth of 1.8m 0.6m.
Plant available water 44mm 30 mm
Nitrogen available 113 kg/ha = 60 kg/ha
Yield (80% chance) 1.8t/ha 0.6 t/ha

Grain Yield Outcome

Hoctusal yeld with avaiabla nitrogan
“igld whan nitregan non limting from todey foreeard
aaaaaaaaaaaaa “field when nitregen non limting (potental)

1007 o i
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0 R j .
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Figure 9: Yield outcome for unconstrained soil with rooting depth of 1.80m.

Grain Yield Outcome
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Figure 10: Yield outcome for constrained (Acidic) soil with rooting depth
of only 0.6m
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IMPACT OF ACIDITY ON BUNTINE SAND

Current Distribution of PAW
Water (Volumetric %)
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Figure 11: Comparing acidic to non acidic soil in terms of available soil water on
Buntine sandplain . Brown line indicate maximum rooting depth. Dashed brown line
indicated current rooting depth as of 6th June 2013. Shaded blue area is soil water.

Current distribution of soil ntrogen (kg/ha)
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Figure 12: Comparing acidic to non acidic soil in terms of available nitrogen on
Buntine sandplain. Brown line indicates maximum rooting depth. Dashed brown
CSIRO line indicated current rooting depth as of 6th June 2013. Shaded red area is
Nitrogen.
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Of the sites reported in this document the red clay at Dalwallinu is showing the highest yield potential
(80% chance of 3t/ha) which is a reflection of the high water holding capacity and nitrogen of that soil.

COMPARING THE SITES

Yellow Sandi  Yellow Sand/ Red Clay i Loamy Duplexi Wubin
Buntine Acidici Buntine Dalwallinu
Size of the water 136 mm 100 mm 164mm 138 mm
bucket
Water available to 3 mm 3 mm 16mm 11 mm
roots
Soil nitrogen 113 kg/ha 60 kg/ha 294 kg/ha 108 kg/ha
Predicted Yield (80% (1.8 t’/ha 0.6 t/ha 3 t/ha 2 t/ha
probability)
COMPARING TO 2012 RESULTS
Yellow Sandi  Red loamy Red Clay i Red Loamy Acid sandy
Buntine duplexi Dalwallinu Duplexi Wubin earthi Wubin
Goodlands
Crop type and Wheat: Mace Wheat: Mace Wheat: Mace Barley: Buloke = Wheat:
variety sown 10th June sown 22nd June  sown10th June sown 5th May Magenta sown
10th May
Predicted yield 1 t/ha 0.8 1.1 t/ha 1.1 t/ha 0.9t/ha
Actual yield 1.9 t/ha 0.32 t/ha 2.5t/ha 1.9 t/ha 1.2 t/ha

WHY THESE RESULTS?
. Yield prophet is a learning tool for understanding soil, water and nitrogen its not to be used predict
whole paddock yields.

. The computer model can not take into account weeds and disease

. The red clay at Dalwallinu yielded a lot higher then expected. Possibly because the plants could
obtain more water and nitrogen than the model predicted was possible. In the model we restricted
root growth to 60cm because of alkalinity at depth however in reality the roots could have got

deeper then this.

. The computer model is representative only of a 1 meter area of the paddock. It does not allow for
changes in soil across the paddock.
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CONCLUSION

The predicted yields in some of these reports are similar to those run in 2012, in
particular some of the sowing x variety reports were run similar to those last
year. The model highlights some of the limitations on different soil types
throughout the region. The soil type classification gives you a guide to plant
available water and the plants rooting depth. There will be variation within many
paddocks as soil type and subsoil constraints change. There are some major
variations to stored soil nitrogen by soil type and rotation. Of particular note the
fallow land on red clay at Dalwallinu has very high levels of nitrogen stored.

The western part of the region has in general received useful opening season
rainfall. The Eastern part of the region has received limited or very limited rainfall
so far, we hope rain comes to those that have missed out so far.

Early weed control, will be very important to control any germinating grasses and
broadleaf weeds not controlled by the pre emergent used.

Consider applying variable rates of nitrogen on some trialstrips to enable a yield
comparison at harvest. Do a low rate, an average rate and a high rate.

The availability of Nitrogen to plants is finally determined by plant final rooting

depth. Seasonal conditions will affect final plant root depth and the amount and

timing of rainfall received over the length of the growing season. In the case of
Harry Hyde’'s site there is at |l east half
final rooting depth.

Close monitoring of weeds given limited moisture is particularly critical. There is

wide variability in the region with a wide range of rainfall. Cereal crops sown dry

or early are at Z14 and weeds if not already controlled are growing rapidly.

Where your farm fits into the Yield Prophet sites and your local knowledge will

still have a major affect on follow up nitrogen.

ACKNOWLEDGEMENTS
Grains Research and Development Corporation, CSIRO and the host farmers.

Yield Prophet Report - June 2013



