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Trengove Consulting tissue test results

LD Ne. s

o Data from 2011 — 2019: 104 paired e, TR
samples = 2

62% of pairs had low P in the Lower
vigour sample
35% of pairs had low Mg in the lower
vigour sample
13% of pairs had low S in the Lower -
vigour sample . S
13% of pairs had low K in the Lower T e
vigour sample = |
7% of pairs had low Zn in the Lower = 8 E
vigour sample
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Ground truthing satellite NDVI with tissue testing —

Plant P content

0750- 0791 ka/ha 2651 ha
0730-0749katha 4377 ha
0710-0729kg/ha 3003 ha
0630-0709 ka/ha  24.22ha
0670-0683kaha  11.73ha
0.650 - 0669 ka/ha 7.54 ha
. 0.404-0639kghas 1741 ha

P =0.22%

P=0.41%

P=0.21%

P=0.21%




Soil pH mapping for improved decision

making




Soil pH Vs Satellite NDVI

Increasing pH
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Intermediate

Intermediate

Decreasing NDVI

750-783pH 2187 ha
I &7 120k i 0750 0791 kaths  2851ha
SNeEE e g 0730-0743kgha 4377 ha
0710-0729kghs  3003ha
0690-0709koha  24.22ha
670-0EB9kgha  11.79ha
650-0669katha  7.54ha
404-0B4Skgha 1741 ha

575-639pH  1341ha
B50-E74pH  1449ha
625-649pH  1832ha
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SOIL PH AND NDVI

Kybunga 2020

0,620 - 0.728 ka/ha
(600-0619katha 2346 hs
0580-0593kaha 3507 ha
0560-0573katha  333%ha
[] 0540-055%katha  2508ha
[0 0520-0539kaha  1532ha
0500-0513katha  11.24ha
0480-0433kgtha  952ha
[ 036-0473koha 1554k

750 7.70pH
75 748pH  4383hs

. 700-7THpH 0T ha
Soil pH

GEO-GMpH RIS

. AIB-EA8pH VT HMha
G062 g 1 ha

] 575-586pH 1343k

B s50-574pH TEThe
S5-5880H  S4Th [

[ S00-SMcH  480he

LR LR R ANGhs

NDVI 2019




SOIL PH AND NDVI

]
Brinkworth 2020

Bl 7750-8214 2858ha
. B 7.500-7.749 31.04 ha |
&' | p H []7250-7488 10.03ha 2
I 7.000-7248 &55ha_ | N DVI O 1 9

i 6750-6999 S544ha |
[Ti6500-6749 501ha |

Il 0.600-0.703 14.16 ha i
] 0.550-0.589 35.78 ha

I 0500- 0549 1548 ha

[]6250.6498 460 h3—| [l0450-0499 1300ha |

[ 16000-6249 4.30ha | 0.400-0449 192.08 ha

= 2233 2 :?23 2:: :a_]_ [ 0.350-0.399 2041 ha |
E - 2 L— " B

B 5250-5499 ©90ha | M 0.300-0.348 17.28ha

B 5000-5248 9.47ha_ | B 0.025-0299 553ha

B -1.519-4.999 10.66 ha



SOIL PH AND NDVI

T e
Yeelanna/Brooker 2020

Soil pH EM800-806 000ha NDVI 2020

[ 1750-799 1896 hal |
[ ]700-749 1856 ha| |
[ 1650-699 1875 hal |

[ ]600-649 1049h
[1550-599 141h
P 500-549 000h
Il Below 500 0.00h




Soil pH and nutrient availability
—
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Phosphorus buffering index (PBI)
o
o

1= | 4 5 6 7 8 9

Veris pH CaCl2 (0-10cm)

4 45 5 55 6 6.5 7H 7.5 8 85 9 95 10
p

Relationship between pH CaCl, and phosphorus
buffering index for a Yorke Peninsula farm
(y =15.3x%2 - 164.3x + 454.6, R = 0.721).

Caveat* Not all high pH soils have high PBI, i.e soils with low carbonate,
some low pH soils do have high PBIl i.e soils with high Al and Fe,



Trengove Consulting P Agronomy 2019 — 2021
Improved Phosphorus prescription maps - beyond replacement P

Four paddocks with four trials = 16 trials

* Actually delivered 21 trials across 5 paddocks
* 2019: Bute and Koolunga
* 2020: Bute, Brinkworth and Kybunga

Sites selected using available data layers including

* Veris pH
* Satellite NDVI/SVI
* Grain yield

Treatments include P rates O, 5, 10, 20, 30 and 50kg/ha +
Biosolids or Chicken litter




Trial paddocks —
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Bute trial sites 2019

Site  Soil pH NDVI P:::;‘:::ep Pare colwell? P
He/L mg/Kg
5 Low Moderate/high Low 103 High 27  Marginal 20 Low
6 Neutral Moderate Moderate 106 High 63 High 50 Low
7 High Low High 22 Low 20 Low 71 Low/Moderate
8 High Low High 38 Low 19 Low 51 Low

2018 Satellite NDVI Sail pH 2018 wheat yield 2018 wheat yield 2017 lentil yield 2018 wheat yield
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Matching P rates with soil characteristics

o
- Koolunga 2019

pH) ite 2: PBI 141 (high pH) " Site 3: PBI 51 (low pH|

, Colwell 24 DGT P 21, Colwell 35

ite 1: PBI 126 (high

DGT P 1:

DGT P 56, Colwell 33



Yield and gross margin responses
N
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How do we extend this further?

Combine multiple data layers into a single P
response index

i.e. the pHnNDVI = pH/NDVI calibrated to P
content



Soil pH m— Satellite NDVI ] oHNNDVI

1000-2000ths 631 ha
900999 ha 467 ha
800-839tha  1074ha [
700-793tha  1880ha
600-B39ha  433Zha

500-5990ha  7143ha
R 519 ha




Relationship of ‘pHNNDV/I’ with key P

resBonse medasures
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P rate at max PGM (kg/ha)

40
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Soil pH + Satellite NDVI
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pHRANDVI (Soil pH/Narmalised NDVI)

1000-2000ths 631 ha
900999 1/hs 487ha
800-899tha  1074ha [
700-733Wka  1880ha
600-6%1ha  433Zha
600-5%3tha  7143ha
400-499t/ha S19ha []

pHNNDVI

) p Rate

150,00 - 200.00 kg/ha 282ha
12000 - 14999 katha 1.73ha
110,00 - 12999 kg/ha 224 ha
90.00-109.99 kg/ha 372ha

70.00 - 89.99 ka/ha 598 ha

50.00 - 59.39 ka/ha 1027 ha
30.00- 4399 kg/ha 1560 ha
10.00- 23 99 ka/ha 3072ha
B&19ha

. 0.00-39.99 ka/ha




Use grain yield and P replacement to

set minimum rate

150.00 - 200.00 katha 282ha
130.00 - 149,99 ka/ha 173ha
110.00-123 93 kg/ha 224 ha
90.00 - 109.99 kg/ha 372 ha
70.00 - 89.99 ka/ha 598 ha

; 50.00 - 63 33 katha 10.27 ha
L
L]
@

500-B16t/ha 3047 ha
470-499ha 4914 ha
440-463hs 5401 ha
410-433ha 1778 ha
380- 403 ha 6.61 ha
380-379ha 247 ha
304-3431/ha 0.77 ha

150,00 - 200.00 ka/ha 14.98 ha
130,00 - 149,99 kgtha 4,25 ha
11000-12999katha 11.01 ha
90.00 - 103.99 ko/ha 2883 ha
70.00-89.99 ka/ha 7296 ha
50.00 - 63,99 ka/ha 29006 ha
30.00 - 49,99 ka/ha 015 ha
10.00- 2339 kgtha 000 ha
Below 10.00 ka/ha 0.00 ha

3000 - 49 99 kgtha 15.60 ha
1000 - 2999 ka/ha 072 hs
0.00 - 3.59 ka/ha B819ka |

{0 ||




Economic sensitivity analysis

P rate to optimise economic return

Decile 1 Grain prices: Wheat (APW1) - $214t, Barley (F1) - $165

MAP ($/t) PHNNDVI Soil DGT P
10 12 >150 100 50 30 <20
$500 19 28 | 4 16 28
13 19 12 2
10 14 9 16 24
710 7 12 18
5 7 5 9 13

Decile 5 Grain prices: Wheat (APW1) - $275t, Barley (F1) - $230
MAP ($/t) pHNNDVI Soil DGT P
8 10 12 >150 100 50 30 <20

$500 16 26 36 | 6 20 34
15 26

10 18 25
12 21 31

7 13 19
10 18 25

6 10 15
4 8 12 8 14 21

Decile 9 Grain prices: Wheat (APW1) - $332t, Barley (F1) - $293
MAP ($/t) pHNNDVI Soil DGT P
8 10 12 >150 100 50 30 <20

$500 20 31 42 | 9 23 37
12 21 31 18 31

9 16 24 14 25 36
7 13 19 12 22 31
6 11 16 10 18 26




Case Study — Crystal Brook
N

Soil pH (CaCly) Satellite NDVI pHNNDVI Previous grain yield
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Case Study — scenario sensitivity
pHNNDVI _ Sario1 X Scen._amz - Scenario 3 f Scenanoait N
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Decile 9 0-200
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Decile 9 750 50-200 90
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Next steps

1 SAGIT funded project TC221 —
field trials planned for 2021-2023

o Further validation of P response prediction based
on spatial data.

o Testing in a broader range of production
environments and soil types.

o Determining best practice long term management
of high P response sites.




Take Home Messages

Wide range in optimum P rates measured within the
same paddock

Readily available spatial data layers are showing
good ability for predicting P responses

Improved prescription maps, beyond replacement P,

A4

can be produced for fertiliser application

\ "4




Chicken Litter 2019 — 5t/ha @ 0.8%P
—
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Biosolids 2020 — 5t/ha @ 1% P

Bute Brinkworth
29 2.70
28
250
3 27 5 o
- 25 - __
2 = 2.10 ./
Lo4 X 2 °
= £1.90
5 23 X %
o 22 C170@®
21
2.0 1.50
0 10 20 30 40 50 0 10 20 30 40 50

Papplied (kg/ha) Applied P (kg/ha)



Chicken Litter 2021 — 6.25t/ha

=
1 2021 trials

Chicken litter P content

= 1.2% @Ciyrl Brook 25 @Spolding 29 BHart33 XCRCL XSpCh XHaCl
Chicken litter applied ::

- 6.251'/h0| _ §4:o e e T
75kg P/ha

Chicken litter applied 5 T:

with 15kg P/ha starter o e e e

MAP = total of P rate (kg P/ha)
90kg P/ha



Alternative mapping techniques

Mundunney Road Triangle: Soil Test Longmire pH 2019
Phosphorous (P) H CaCiz

pH CaCi2

sceeee

P

@B

G

ERNICES

[ AGTECH

FOUR PRECISION AG SPECIALIETE

Client: < Unassigned Client > B 70.0-1030ppm 11 pts. Client: Longmire, Darren "EM7soo-g3es
Pa&'!“dodt: h!lmlm?gg%d'ﬁiﬂue Elc00-5009ppm  3pts |55 7.000 - 7.498
ame: triangle p 500-59.9 T [ 5,500 6.999
Type: Soil Test =4007439m 14§ Name: pti CaCiz 6000 - 6,499
Date: 11/02/2020 L Date: 27052019 g g
[E1300-39.9ppm  20pts. Wit 4493 [ 55005989
[1200-29.9ppm 29pts Max: 8365 [ 5000 - 5499
Bl 10.0-19.9ppm  12pts Avg: 6127 4.500-4.999
[l Below 10.0ppm  Opts B ¢ 4534488




Alternative mapping techniques

Ilco-79pH
[s55-59pH
R s50-54pH
[Jas-48pH
Bl:0-44pH
[ Bclow 4.0 pH

180 - 297 ppb
155 - 178 ppb
130 - 154 ppb
105 - 128 ppb
80 - 104 peb

30 - 54 ppb
20 - 20 ppb

Bl 70131 mokg
[]55- 69 mgikg
[ 40 - 54 mgikg
[ 125-39 mgikg
Bl 10 - 24 mgikg
- Below 10 mgkg




Sampling strategy: Veris, Tha, 2ha
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8.00 -
7.50 -
7.00 -
E.50 -
E.00 -
5.50 -
5.00 -
4.45-

B.23pH
7.99pH
7.49pH
E.99 pH
E.49pH
5.99 pH
5.49 pH
499 pH

Above 7.99
7.50 -
7.00 -
£.50 -
£.00 -
5.50 -
5.00 -
4.60 -

7.93
743
£33
£.43
5.33
5.43
433

Above 7.933
-7.939
-7.439
-6.933
-E.439
-5.939
-5.439
-4.939

4.06 ha
21.31 ha
1267 ha
16.51 ha
21.65 ha
24.97 ha
18.06 ha

4.46 ha

0.00 ha
17.78 ha
15.06 ha
16.31 ha
24.56 ha
23.87 ha
17.57 ha

417 ha

]

0.00 ha
1770 ha
21.67 ha
24.50 ha
2333 ha
20.43 ha
16.23 ha

141 ha




Predicting spatial P response

EROOECOm NECEC.

150,000 - 297.000
130.000 - 149.939
110.000 - 123.933
30.000 - 103.933
70.000 - 39.939
50.000 - £9.939
23.000 - 43.939

20,000 -
70,000 -
B0.000 -
50.000 -
40,000 -
30,000 -

120,000
¥9.999
£39.939
53.933
43,333
39.999

0.000 - 29.9339

3320 ha
12.05 ha
15.08 ha
26.20 ha
28,66 ha

8.68 ha

1.85 ha

250 ha
779 ha
N.56 ha
13.68 ha
2949 ha
2453 ha
9.76 ha




MATCHING P RATES WITH SOIL CHARACTERISTICS

Phosphorus rates — PGM vs Replacement

WP rate at max GM  OP rate at replacement

40

35
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~
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Responsive Not Responsive Not Responsive Not Responsive Not Responsive Not

Responsive Responsive Responsive Responsive Responsive

Koolunga Bute 19 Brinkworth Bute 20 Kybunga



Soil pH stratification

Yorke Peninsula

Sampl
aTDp ©| oo 999 992 1001 | 1004 993 1003 | 1000 995 998 997 991 996
VerispH| 4.7 4.93 5.14 5.15 5.21 5.92 6.31 6.59 6.95 7.05 8.02 8.07 8.07
Depth
0-5cm 5.7 5.4 6.2 5.4 5.2 6.1 5.9 6.6 6.3 6.3 7.4 7.5 7.5
5-10cm 49 5.0 5.2 5.0 45 5.0 6.3 6.1 6.6 7.1 7.6 7.7 7.7
1015cm | 44 56 43 43 49 5.1 73 6.1 7.2 75 7.7 7.8 7.7
15200m | 4.9 49 48 46 47 5.7 7.6 6.3 7.8 7.7 7.6 7.7 7.7
Ave 0-10cm| 5.3 5.2 5.7 5.2 49 5.6 6.1 6.4 6.5 6.7 7.5 7.6 7.6
Ave 0-20cm| 5.0 5.2 5.1 48 48 5.5 6.8 6.3 7.0 7.2 7.6 7.7 7.7

T B Lime incorporation —

D 26 27 28 29
Veris pH 4.6 5.99 6.5 6.25
Depth . ,
0-5cm 5.6 5.6 6.4 6.2 R
5-10cm 4.6 4.7 6.4 6 I ppl n g
10-15cm 4.4 4.6 7 6.7 . . : :
Ripping + inclusion plates
v
Ave 0-10cm 5.1 5.2 6.4 6.1 .
Spading, Plozza
Ave 0-15cm 49 5.0 6.6 6.3

Deep cultivation/disc
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