Role of EM and gamma radiometric surveys in WA agriculture
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BACKGROUND

[ B N N
* EM and GR surveys conducted in WA since 2005

* Precision Agronomics pioneered soil surveys in WA

* VRT Solutions first acquired soil surveying equipmentin 2019 A
. IVRT
* Eachyearincreasing soil surveying equipment inventory \ SOLUTIONS ,‘
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Equipment:

VYRT
5 x dedicated soil survey vehicles SOLUTIONS ,
5 x Electromagnetic induction sensors -
5 x Gamma Radiometric crystals

3 x dedicated soil sampling vehicles

John Deere GPS equipment

8 (?) x Christies Engineering soil sampling machines
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“Core” team:

David Caporn
Jordan White
Michael Milverton
Ari Milverton
Sacha Zaccaria
Brett Williamson
Aidan Sinnott

Ceres Agronomy (Nicky Tesoriero)
Esperance Private Agronomy (Sean Randall)

Connections with many agronomists around WA Wheatbelt
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& Core Business

Soil surveys - EM, gamma radiometrics

PA Consultancy
Yield data
Biomass
Soil sampling
Soil results interpretation
Nutritional / agronomic advice
VR Prescription development

VR Prescription implementation
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Where?




Why?

N -

Scientific methodology

Statistical - not emotional

High resolution - soil variability management
Deep soil sampling and testing
Semi-permanent soil records to reference
Reduces seasonality, risk limitation
Optimises time / labour

Optimises inputs

Optimises resources — equipment / vehicles

VR maps tractor ready, easy user utilisation
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SOIL SENSORS : EM AND GAMMA RADIOMETRICS




EM — Electromagnetic induction

Influenced by:

Salt concentration
Clay content
Moisture

Metal
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GR -Gamma radiometrics

Influenced by:

Moisture

Gravel / rock concentrations
Soil texture/ clay content

* Mineralogy
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SOIL SAMPLING

BAILOS
BIGN1

GDALEOY

GDALED2 GDALEDG GDALEDT GDALEOS GDALEOS

GDALETZ GDALETS GOALE1D

GDALETT
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SOIL TESTING
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SOIL TEST RESULTS gg!VRT

Sampie ID Sample Date Depth Minjcm] Depth Max{cm] Texture Soil K Colwelijppm] Soil P Colwelifppm] Soil pH CaCl SoilpH EC 3 \ 3 Mg K Na Soil Al Calljppm] Soil Clay %[%] Sod Sand %{3%] Soil Silt %[%] S- 2 Soil PBI
SAILD1 28/07/2023 0 10 556 73 78 0207 75.95 1067 1251 0024 911 128 1.5 008 02 22.03 6043 17.54 0.78 475
BAILD2 28/07/2023 0O 10 3N 6.1 6.7 0079 554 2269 15.12 0016 315 129 0.86 037 02 2287 6545 11.68 068 280
BAILO3 28/07/2023 0 10 236 36 54 6.5 0096 47.82 26.02 13.13 0036 193 1.05 053 049 023 1653 T0.34 13.13 0.55 212
8  Satellite Source 10 408 52 5.6 65 Q.097 5083 2725 1383 Q037 375 201 1.02 036 29.86 S6.76 13.37 0.59 471
B 10 426 3 54 6.6 0081 5274 24353 1531 0043 372 173 108 0458 0z 29.65 5632 1402 08 37.6
B Maohox w 10 306 30 5.5 64 Q1 5354 2146 1524 0037 267 1.07 076 045 19,65 €9.5 10.86 096 27.7
BAILU/ 2EUIAES O 10 303 4 53 59 0358 4793 23.76 1064 Q04 347 172 Q77 124 02 21.95 63.93 1412 1.0 330
BAILCE 28/07/2023 O 10 405 40 53 6.5 Q058 481 29.12 186 0042 285 15 115 034 02 29.75 55.95 143 087 33.0
BALLOY 28/07/2023 0O 10 63 53 59 0075 73.18 15.6 5.57 0072 197 042 015 008 025 19.74 7005 1021 054 251
BALLOZ  28/07/2023 0 10 83 54 6.1 0052 7561 1324 767 Q04 217 038 022 006 03 17.2 69.19 1361 an 164
BALLD3 28/07/2023 O 10 17 5.8 63 Q116 7437 1361 762 0024 2.7 05 028 04 02 14.18 T2.72 131 121 135
BALLOS  28/07/2023 O 10 32 56 63 0057 7539 1403 6.2 0024 231 043 019 oM 02 1242 79.65 7.93 053 184
BALLOS  28/07/2023 0O 10 7 59 6.6 0.082 €133 215 958 0.026 288 1.01 045 033 02 19.49 65.28 1523 oM 42
BALLOE  28/07/2023 O 10 49 5.7 Q119 5735 19.12 121 0054 174 058 034 032 052 16.87 73.33 98 0.69 217
BALLOT  28/07/2023 O 10 6.8 84 0363 37.68 35.15 £44 0043 924 862 158 5.04 02 387 46,59 14.7 0. 106.6
BIGNO1  28/07/2023 O 10 40 5.5 6.1 0071 €992 1685 797 0041 307 074 035 019 02 21.55 70.18 827 125 €36
BIGNO2  28/07/2023 0 10 6.0 67 0039 7846 133 443 0036 177 03 01 005 02 17.65 73.28 9.07 044 73
BIGNO3  28/07/2023 O 10 73 8.6 Q162 77.83 1153 892 0021 1222 181 14 025 02 16.44 66.5 16.76 067 1002
BIGNO4  28/07/2023 O 10 30 6.2 6.7 Q138 €7.58 1857 533 0021 342 094 027 041 02 18.14 7399 787 0.7 188
BIGNOS  28/07/2023 O 10 36 6.1 69 0074 56.04 2791 1045 0035 536 267 10 05 02 31.06 56.58 1234 0.88 548
BIGNOE  28/07/2023 O 19 77 82 0206 75.59 1355 €9 2024 1763 316 161 09 02 255 63.3 n2 o7 935
BIGNO7  25/07/2023 © 10 78 8.6 0197 7125 18.18 588 Q026 17.09 436 141 1.3 02 37.76 50.53 b Fral 079 177
BIGNOS 28/07/2023 O 10 46 52 59 0084 6564 1492 1132 0086 253 055 041 o1 02 185 74.59 1.9 Q.99 446
GDALEOT 28/07/2023 O 10 40 47 55 0053 4624 15.96 17.18 0344 113 039 042 016 185 1895 7534 588 118 483
GDALEOZ 28/07/2023 0 10 52 59 Q072 77.04 1327 5.16 0053 2. 036 014 007 190 25802 077 15.62 79.07 a3 054 263
GDALED3 28/07/2023 O 10 81 3t 52 60 0061 7014 12.05 11.19 0074 163 028 026 008 1.0 34423 032 17.02 7331 766 067 225
GDALEQ4 28/07/2023 0 10 106 42 5.2 59 0077 T1.56 1276 949 0079 196 035 026 009 122 32859 02 17.81 7246 273 ¢ 438
GDALEDS 28/07/2023 0 10 &5 18 55 0039 5713 1498 9.98 0273 103 027 018 005 96 27732 o7 1474 7364 1163 0.8 349
GDALEDE 28/07/2023 0O 10 &3 39 5.7 Q141 5916 19.72 729 0.082 219 0.73 027 043 138 067 21.66 66.4 1184 1.06 518
GDALEO7 28/07/2023 0 19 73 33 5.2 58 aos 71.09 15.65 612 Q04 209 046 018 017 230 046 16.46 T0.48 13.06 095 299
GDALEOE 28/07/2023 O 10 a7 5.8 64 Q048 7258 17.02 674 0014 226 033 021 1 0 2113 02 1254 8256 49 261 203
GDALEO9 28/07/2023 © 10 363 - 62 69 Q132 4275 3987 945 0041 475 443 105 084 261 02 29.03 60.74 1022 107 559
GDALE10 28/07/2023 0O 10 413 5.7 65 0088 47.66 328 1434 0053 369 254 1.11 035 52 4,520, 029 28.39 64.69 6.92 135 345
GDALE11 28/07/2023 0 10 105 2 52 63 0072 €0.81 219 74 0061 222 08 027 03 52 027 151 T4.78 101 0.76 144
GDALE12 28/07/2023 0 10 378 5.8 6.8 0099 49.18 3147 122 0032 456 2859 104 075 32 02 26.88 56.0 17.13 125 332
GDALE1Z 28/07/2023 0 10 53 58 029 5932 23581 10.79 Q036 51 203 092 044 75 51607 02 2991 56.22 1358 113 459
GDALE14 28/07/2023 0O 10 9 B4 TA 0136 5649 3207 4.66 0035 995 565 082 1.6 34 0z 27.3 5835 1435 os 51.6
GDALETS 28/07/2023 O 10 { 52 61 Q.178 4656 2725 712 Q038 229 134 035 09 311 18300 022 15.76 8017 407 07 178
GDALEIE 28/07/2023 0 10 35 6.0 6.6 032 506 2476 1108 Q036 697 344 154 191 169 4 0.2 36.23 34.32 944 0.92 0.1
GDALE1T 28/07/2023 0 10 32 58 6.1 2551 2724 26.26 4.65 0051 58 559 099 886 3053 416138 02 2485 €6.0 915 .88 423
GDALE1E 28/07/2023 O 12 5.6 61 0592 4403 2809 E64 0059 464 296 07 218 419 1 067 26.87 7.58 554 082 384
KURRO1  28/07/2023 © 10 48 51 57 0151 762 1216 B21 Q104 218 037 025 0.4 486 059 21,63 664 1497 113 428
KURRD2 28/07/2023 0© 10 . 5.2 5.8 0074 7804 1238 619 0072 172 028 014 005 200 029 16.37 715 613 o 197
KURRO3  28/07/2023 © 10 20 25 68 46 0065 6357 9.8 7.35 0221 142 02 0315 005 137 24498 145 1952 .21 9.28 108 341
KURRO4  28M07/2023 O 10 20 25 53 58 0131 7627 14.75 47 0.046 243 047 015 0.09 614 25249 053 18.75 6647 14.78 1.06 214
KURRDS  28/07/2023 © 10 30 30 129 31 48 0206 6673 1416 1132 0107 198 042 033 013 979 43815 o7 2249 6a.72 .79 093 208
KURRDE  28/07/2023 O 10 40 3.0 108 35 5.0 57 0116 7211 ‘:52 7.62 0.098 227 041 024 0.13 404 4129 0.69 _’.‘..‘_2 €8.5 1128 1.16 25.1
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DATA INTERPRETATION - PRESCRIPTION DEVELOPMENT |

Soit pH CaCl
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= Polynomial
M2 =0.742
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DATA INTERPRETATION - PRESCRIPTION DEVELOPMENT\M

(B) EM 150 vs Soil K Colwell[ppm]

® Soil K Colwell[ppm]

= Polynomial
r"2 = 0683

Data from:
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DATA INTERPRETATION - PRESCRIPTION DEVELOPMENT “

Soit Na %{%]
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[A) EM 150 vs Soll Na %[%]

PRESCRIPTION  'RT
DEVELOPMENT

I 400.000 kg/ha 1690.79 ha 34.96 %
I 800.000 kg/ha 1868.37 ha 38.63 %
o ! - -~ - 1,200.00 kg/ha 745.15 ha 1541 %
B I 1.600.00 kg/ha 364.1 ha 7.53 %
= B 2.000.00 kg/ha 168.21 ha 3.48 %
Activity Date: 08/02/2024
Min: 400.00 kg/ha
Max: 2,000.00 kg/ha
Mean: 823.75 kg/ha
Standard Deviation: 422.23 kg/ha
Mode: 800.00 kg/ha
Coefficient Of Variance: 51.26 %
Area: 4,836.78 ha

Total: 3,984,188.80 kg
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PRESCRIPTIONS DEVELOPMENT -
TRACTOR READY
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TRACTOR READY - APPLIED

| 21 | =

| BOUNDARY LIMIT
| I Field Boundary
14 (L)
¥

Rx Gypsum

Dealer: VRTS I 400.000 kg/ha 79.21 ha 22.45%

Grower: Harwood Farms [ 800.000 kg/ha 96.07 ha 27.23 %

Farm: Harwood 1,200.00 kg/ha 76.51 ha 21.69 %

Field: Hillside I 1.600.00 kg/ha 61.02 ha 17.30 % ;
I 2.000.00 kgrha 39.97 ha 11.33 % i Okggao
Activity Date: 08/02/2024 GrPsOM || w=
Min: 400.00 kg/ha
Max: 2,000.00 kg/ha
Mean: 1,071.26 kg/ha
Standard Deviation: 520.46 kg/ha
Mode: 800.00 kg/ha : i

\‘ Coefficient Of Variance: 48.58 % aaca woneeo

Area: 352.73 ha || BOUNDARY AREA
Total: 377,923.04 kg JIRY g 222e

AREA REMAINING
269.73 ha
| DISTANCE TRAVELLED
| 88.2 km




VRTS - Precision Ag cheatsheet

(based on over 10 years experience)

VR lime (soils (EM and/or GR))
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VRTS - Precision Ag cheatsheet

VR lime (soils (EM and/or GR))

VR gypsum (soils (EM))
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VRTS - Precision Ag cheatsheet

VR lime (soils (EM and/or GR))

VR gypsum (soils (EM))

VRK (soils / yield) - (80 / 20)
(IVRT: |
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VRTS - Precision Ag cheatsheet

VR lime (soils (EM and/or GR))

VR gypsum (soils (EM))

VRK (soils / yield) - (80 / 20)

VRP (soils / yield) - (60 / 40)
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SOLUTLONS ’




VRTS - Precision Ag cheatsheet

VR lime

VR gypsum
VR K

VRP

VRN

(soils (EM and/or GR))
(soils (EM))

(soils / yield) - (80 / 20)
(soils / yield) - (60 / 40)

(opportunistic / biomass)
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VRTS - Precision Ag cheatsheet

VR lime (soils (EM and/or GR))

VR gypsum (soils (EM))

VRK (soils / yield) - (80 / 20)
VRP (soils / yield) - (60 / 40)
VRN (opportunistic / biomass)

Deep tillage / soil amelioration (EM and GR combo!)
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VRTS - Precision Ag cheatsheet

VR lime

VR gypsum

VR K

VRP

VRN

Deep tillage / soil amelioration
Routine soil monitoring

On-going evaluations

(soils (EM and/or GR))
(soils (EM))

(soils / yield) - (80 / 20)
(soils / yield) - (60 / 40)
(opportunistic / biomass)
(EM and GR combo!)
(approx. 4 years)

(strip appns / treatments)
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VRTS - Precision Ag cheatsheet

VR lime

VR gypsum

VR K

VRP

VRN

Deep tillage / soil amelioration
Routine soil monitoring

On-going evaluations

(soils (EM and/or GR))
(soils (EM))

(soils / yield) - (80 / 20)
(soils / yield) - (60 / 40)
(opportunistic / biomass)
(EM and GR combo!)
(approx. 4 years)

(strip appns / treatments)
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