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This edition of Yield Prophet explores how the crops are performing during grain fill. It
includes information of plant available water presented at the Liebe Group Field Day on
the 9th September to show how the profile has dried over the last two weeks.

The Liebe Group

acknowledges the
support from the Season to Date and BOM Season Outlook

GRDC and the Ongoing dry weather keeps us in a decile 1 season at both Hyde’s site (Figure 1) and
Department of McAlpine’s site (Figure 2).
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The patchy rain that came early in the season rain at Nankivell's keeps this site at
Decile 2 (Figure 3).

Figure 3: Field Day Site at Nankivells - Season to Date
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Figure 4: BOM Season Outlook Sep-Nov
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National Seasonal Rainfall Qutlook: probabilities September to November 2010
Issued by the bureau of Meteorology 24th August 2010

The Bureau of Meteorology (BOM) has indicated a 60% chance of receiving median
rainfall for the 3 month period, September - November (Figure 4). This is really an
average amount of rain for this period. Good rain falling on the 1st September
recharged the profile (Figure 6, 8 and 10). This soil water gives the crop some
‘breathing space’ for the weather systems to move through until a useful one bearing
rain appears.

Plant Available Water (PAW)

The Plant Available Water for the 20th September in Figures 5, 7 and 9 shows how
quickly the profile is drying out when compared back to the 7th September (Figures 6, 8
and 10).




SITE Figure 5: Hyde’s Loamy Clay PAW 20t September
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Figure 7: McAlpine’s Sand PAW 20th September
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Figure 9: Nankivell’'s Red Loam PAW 20th September
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Figure 10: Nankivell's Red Loam PAW 7t September
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Projected Water and N Use
The crop on the loamy clay is able to extract sufficient water from this soil for the next 9
days without stress (Figure 11). A median water use of 1.1mm/day over the next 10
days, will supply the crop for up to 24 days at this rate where there is 27mm of PAW.
(The 1.1mm/d of water use is an approximation derived from the Evap + Daily Water
Use, which is transpiration). In reality the rate of water use slows down as the plant
stresses and wilts. The crop uses less, and the evaporation losses are reduced because
there is less water which is deeper in the profile.

Figure 11: Projected water use for the next 10 days for the crop on Hyde’s loamy clay

Mean projected crop performance and requirements for the
next 10 days assuming no rain and no added feriiliser.

Date Growth Evap Daily water Daily N Water available Water available N available
Stage (mm) use (mm) use (kg/ha) to roots above stress  to roots above crop  to roots (kg/ha)
threshold (mm) lower limit {mm)
20-Sep 72.3 0.2 1.1 0.6 8.2 241 239
21-Sep 72.8 0.2 1.1 0.5 7.0 22.9 234
22-Sep 732 0.2 1.1 0.5 5.8 2.7 23.0
23-Sep 736 0.2 11 04 47 20.6 226
24-Sep 741 0.2 1.0 0. 36 19.5 223
25-Sep 74.5 0.2 0.9 04 27 18.6 219
26-Sep 74.9 0.2 0.9 0.3 1.8 7.7 216
27-Sep 75.4 0.3 0.8 0.3 1.1 17.0 213
28-Sep 75.8 0.3 0.8 0.3 0.3 16.2 211
29-Sep 76.3 0.3 0.8 0.3 -0.6 15.3 20.8

The water available to roots above the stress threshold is the amount of PAW (mm) above one third of the total water holding
capacity of this soil. If the water values are below this stress threshold the water available to roots above the stress threshold will
be negative.
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Figure 12 show that the crop on the sand is using a lot of water. It will experience some
moisture stress in the next couple of days, although it is still able to draw its
requirements for the next 17 days (PAW 29mm/median water use of 1.7mm/d).

Figure 12: Projected water use for the next 10 days for the crop on McAlpine’s sand.

Mean projected crop performance and requirements for the
next 10 days assuming no rain and no added fertiliser.

Date Growth Evap Daily water Daily N Water available Water available N available
Stage  (mm) use (mm) use (kg/ha) to roots above stress  to roots above crop to roots (kg'ha)
threshold {mm) lower limit {(mm)
20-Sep 559 0.3 2.0 0.1 24 240 11.1
21-Sep 571 0.3 1.9 0.1 0.3 219 11.1
22-Sep 58.2 0.3 1.7 0.1 -1.5 201 11.0
23-Sep 59.3 0.3 1.6 0.1 -3.2 18.4 10.9
24-Sep 60.4 0.3 14 0.1 4.8 16.8 10.9
25-Sep 61.5 0.3 14 0.0 6.3 158.3 10.8
26-Sep 62.7 0.3 1.2 0.0 -1.5 14.1 10.7
27-Sep 63.8 0.3 1.2 0.0 8.7 12.9 10.7
28-Sep 65.0 04 11 0.0 9.6 121 10.6
29-Sep 65.8 0.3 1.0 0.0 -10.7 10.9 10.6

The water available to roots above the stress threshold is the amount of PAVW (mm) above one third of the total water holding
capacity of this soil. If the water values are below this stress threshold the water available to roots above the stress threshold will
be negative.

The crop on the red loam (Figure 13) has 11mm of PAW available to it. The rate of use
in this crop has slowed to 0.7mm/d which means the crop will hang in for another 15
days.

Figure 13: Projected water use for the next 10 days for the crop on Nankivell’s red loam.

Mean projected crop performance and requirements for the
next 10 days assuming no rain and no added fertiliser.

Date Growth Evap Daily water Daily N Water available Water available N available
Stage (mm) use (mm) use (kg/ha) to roots above stress  to roots above crop to roots (kg/ha)
threshold {mm) lower limit {(mm)
20-Sep 594 0.2 0.6 0.0 -9.8 9.3 20.0
21-Sep 60.6 02 06 0.0 -10.6 85 200
22-Sep 617 02 05 0.0 114 77 19.9
23-Sep 62.8 0.2 0.5 0.0 121 7.0 19.9
24-Sep 64.0 02 05 0.0 127 6.4 19.9
25-Sep 65.0 02 04 01 133 58 19.8
26-Sep 65.8 02 04 01 138 53 197
27-Sep 66.6 02 04 01 -14.2 49 197
28-Sep 67.4 0.2 04 01 -14.5 4.6 19.6
29-Sep 682 02 0.3 01 147 4.4 19.5

The water available to roots above the stress threshold is the amount of PAW (mm) above one third of the total water holding
capacity of this soil. If the water values are below this stress threshold the water available to roots above the stress threshold will
be negative.

It is interesting to note that the Daily N use is low in the sand and red loam soils which
have less available N (Figures 12 and 13) compared to the loamy clay (Figure 11). The
sand and the red loam are expected to experience moisture stress sooner, so less N
will be seen by the crop, and because crop growth is limited by stress, the N demand
drops.

N Budgets and Distribution
The N budgets are presented in Figures 14 to 16 and show the lower levels of N in the
sand and red loam soils. The distribution of N shows how the crop on the loamy clay
(Figure 17) can still access good levels of N. Interestingly, a significant portion of lies N
below the root zone at this site. There are lower levels of N in the root zone on the sand
and red loam, as seen in Figures 18 and 19.
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Figure 14: Hyde’s N Budget.

Nitrogen Budget
Initial M status @ 24-May 124 kg'ha
Mineralisation since 24-May -4 kg/ha
M applications 31-May: 11 kg'ha
21-Jul: 16 kgha
. kg'ha
© kg/ha
> kg'ha
Total M in plant 75 kg'ha
De-nitrification since 24-May 0 kg/ha
Leaching 0 kg/ha
Current N status: 12 kg/ha

Figure 15: McAlpine’s N Budget.

Mitrogen Budget
Initial M status @ 24-May 81 kg'ha
Mineralisation since 24-May -18 kg'ha
M applications 28-May: 6 kgha
12-Jul: 12 kgha
. kg'ha
. kg/ha
> kg/ha
Total M in plant 57 kg'ha
De-nitrification since 24-May 0 kg/'ha
Leaching 0 kg'ha
Current N status: 23 kg/ha

Figure 16: Nankivell’s N Budget.

Nitrogen Budget
Initial N status @ 24-May 48 kg'ha
Mineralisation since 24-May -8 kg'ha
M applications 31-May: 36 kg'ha
15-Jul: 9 kg'ha
. kg'ha
. kg/ha
. kg/ha
Total M in plant 64 kg/ha
De-nitrification since 24-May 0 kg/ha
Leaching 0 kg'ha

Current N status: 20 kgfha
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Figure 17: Hyde’s N Distribution.
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Figure 18: McAlpine’s N Distribution.
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Figure 19: Nankivell's N Distribution.
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Grain Yield Outcomes
These remain the same as those generated for the Spring Field Day. The model

predicts there is enough water available on the loamy clay at Hyde’s to yield 2.2t/Ha
from this point. (Figure 20).

Figure 20: Hyde’s Clay Loam Grain Yield Outcome.
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The yield curve is also flat on the sand, suggesting the crop will yield 1.8t/Ha if the
season finish is decile 1 (probability =90%). With a decile 5 finish to the season
(average) the yield will be in the order of 1.9t/Ha. (Figure 21).

Figure 21: McAlpine’s Sand Grain Yield Outcome.

Grain Yield Qutcome

Actual yield with available nitregen

----------- Yield when nitrogen non limitin otential

100 g, T TERen s noninns (et

“6? 30_______»;,____ 4______.._____+_____<______;L_____4; _____________________

E 60_ """ ':f""'\ """ r=-=-=-" T-TTT° 1——————:r """ 'i """""" TTTTTT T
= E P

(1] e v A A
= 40 i H :
bl i . H

L 20t AN

0 | | | | | | | | I

0 1 3 4 5 6 7 8 9 10

Yield (t/ha)

Figure 22 shows the red loam site to have enough water to yield just over 1t/Ha

(Probability = 100%). If a decile 5 finish (probability = 50%) were to be received then a
yield of 1.2t/Ha is predicted.

Figure 22: Nankivell's Red Loam Grain Yield Outcome.
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