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SOIL PIT SITE MAP

PIT - SAND OVER CLAY.
DOLCETTO

PIT - CALCAREQOUS.
SHIRAZ

PIT - LOAM OVER
BROWN CLAY.
CHARDONNAY

PIT - DEEP LOAM, NO
FLOOD.
CABERNET SAUVIGNON




SOIL TESTING STANDARDS

MIR - Aus Soil Texture

Std in H1
test

Comments

Influences physical and chemical properties of soil

Texture Critical Val

Loam

Sand

v
ECEC=CEC v Capacity of soil to hold exchangeable cations c.mol/kg 525
Dumas Total Carbon X Becoming the most widely accepted soil carbon % 1.0-2.0
Dumas Total Organic Carbon X measurement % 1.0-2.0
Soil organic Matter X A good indicator of soil health % 2-5
pH 1:5 Water v Suitable for mildly acid to alkaline soils pH 6.5-7.5
pH CaCl2 v Better for acid soils pH 5.5-6.5
Nitrate - N (2M KCI) v Readily available form of N mg/kg 20-50
- Ammonium - N (2M KCl) v Readily available form of N mg/kg 1.0-10
a Olsen Phosphorus Suited for mildly acid to alkaline soils. Well mg/kg 50-75
= calibrated to horticulture crops.
e Colwell Phosoh v Critical values change depending on soil type, "y S50 06 -
™ - - -
I owe ospnorus texture and PBI value mg/ke
= v Useful indicator to determine potential fertiliser
o5 PBI +Col P ] ' - 35-70
requirements and effectiveness of a P application
KCI Sulphur (5) X samples both organic and inorganic S forms mg/kg i 10-20
" Calcium v mg/kg | 800-2000 1400-2500 1550-2750
s Magnesium v An important component making up the ECEC mg/kg | 120-225  225-400 250-600
Lj - v calcula_tlon,_dlagnosmg soil s_tructural problems and me/ke 125250 225400 250-600
= i v nutrient imbalances. Testing for exchangeable
= Sodium acidity allows the lab to determine presence of mg/ke 15-70 15-120 | 15-160
g Exchangeable Aluminium v exch. Aluminium and hydrogen c.mol/kg| 0.2-0.5 0.2-0.5 0.2-05
“ Exchangeable Hydrogen v cmol/kg| 0.2-0.5 0.2-0.5 0.2-05
= Boron (B) v mg/kg 2.0-3.0
g Iron (Fe) v mg/k r 10-70
= Should be checked along with comparison against 8
bl \anganese (Mn) v tlssue tests mg/kg 1.0-10
g Copper (Cu) vy ’ mg/ke 1.0-2.5
[ Zinc (zn) v mg/ke 1.0-2.5
PRI Oxalate ext. Molybdenum X Good to know if fruit set has been a problem mg/ke 1.0-20
= Acid extr. Cobalt X Not critical but useful if also grazing animals mg/kg 1.0-2.0
5 @ Carbonate Fizz test rating p 4 If using the Dumas test for total organic carbon, this
rﬂ:.: E Total Inorganic carbon ) 4 testing suite is important to account for carbonates | % dry wt
= | Calcium Carbonate Equiv. X which may be present in the soil solution % dry wt
. < Competes with nitrate uptake. Excessive amounts
Chloride . L mg/kg 120 120 180
can limit vine water and nutrition uptake.
Salinity EC 1:5 v ds/m |0.025-0.15 0.04-0.25 0.05-0.4
A reliable way to check how salts are affecting plant OK Increasing  Sewvere
ECe V4 growth. ds/m <25 2.5-4 >4
Easily calculated when soil Ca, Mg and Na
SAR X Hy caleu - sol . 0-6
extractable cations are known
X indi i i ili No ideal value determined for
Duinas Total Nitrogen Useful indicator to detlermlne potential fertiliser % dry wt va
requirements viticulture yet
Expected available Nitrogen kg/ha
Cal:hon; Nitroganatio g § Both calculated using TOC (total organic carbon) & 15
Calcium v A good indication of excess cations in your soil % 60-80
= Magnesium v which may affect soil structure or nutrient % 10-20
[=]
= Potassium v availability. % 3-8
": Sodium v Used to indicate if soils have sodic properties % 0-6
5 Aluminsum 4 Acid soils onl % =
| Hydrogen v ¥ % 510
a Ca:Mg Ratio v A guide to soil's structure 2.0-8.0
& K:Mg Ratio v More important for pasture relating to grass tetany 0.1-0.5




ALL PROFILES

FP AG FP Ag Rural Services APAL l\
Customer: LHC Grape and Wine

Lkre s your M Sampling Date: 7/06/2023

Units Loam over Loamover Calcareous 5i1[i)ce::us Sand over Deeploam Deeploam
redclay brown clay sail clay flood water no flood
sand
MIR - Aus Soil Texture Sand  |Loamy Sand| Loamy Sand | Loamy Sand | Loamy sand | Silty loam | Silty loam
ECEC = CEC c.mol/kg 3.54 6.91 17.89 6.43 9.95 19.81 26.22
Dumas Total Carbon % 0.32 0.71 0.64 0.48 0.56 2.18 3.02
Dumas Total Organic Carbon % 0.32 0.71 0.38 0.36 0.56 2,18 2.86
Soil organic Matter % 0.55 1.22 0.65 0.62 0.96 375 4.92
pH 1:5 Water Y pHunits | 7.91 7.64 8.59 8.02 7.65 753 Sl
pH CaCl2 " pH units 7.18 6.9 8.01 7.42 7.34 6.78 7.11
Nitrate - N (2M KCl) mg/lkg 0 2 0 1.4 20 3.1 81
Ammonium - N (2M KCl) mg/kg 0 0 0 (1] 0 0] 23
Olsen Phosphorus mglkg 9.7 14 9.3 13 6.5 31 19
Colwell Phosphorus mg/kg 24 34 26 32 17 81 57
PBI +Col P 26 43 46 47 39 89 81
KCl Sulphur (5) mg/fkg 3.3 4.4 9.4 4.3 200 85 36
Calcium mg/kg 463 845 3110 828 1280 2690 3590
Magnesium mg/kg 108 251 220 207 287 487 697
Potassium mg/kg 84 a7 102 118 137 803 560
@ Sodium mg/kg 27.5 86.6 62.5 65.4 193 187 254
Exchangeable Aluminium mglkg 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Exchangeable Hydrogen c.mol/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Boron (B) mg/lkg 0.6 Q.77 0.53 0.55 1.2 1.8 1.8
Iron (Fe) mg/ kg 5.1 10 4.2 7.1 B 33 25
Manganese (Mn) mg/kg 1.9 T 2.9 5.6 5.2 a7 6
- Copper (Cu) mg/kg 0.5 2.3 0.67 11 1.6 1.6 3.2
Zinc (Zn) mg/kg 0.65 1.7 11 19 1.7 21 4.6
Oxalate ext. Molybdenum mglkg 0.31 0.63 0.38 0.62 0.59 13 11
Acid extr. Cobalt mg/kg 0.52 alal 0.55 0.84 0.94 1.8 1.4
Carbonate Fizz test rating MIL NIL Medium Low il Mil Low
Total Inorganic carbon % 0.26 0.12 0.16
Calcium Carbonate Equiv. % 2.2 1 13
Chlaride mg/lkg 22 28 27 25 110 32 60
Salinity EC 1:5 ds/m 0.049 0.083 0.13 0.1 0.45 0.12 0.21
ECe dS/m 1.1 1.9 29 24 10 11 A
SAR 0.30 0.67 0.29 0.53 1.27 0.87 1.02
Dumas Total Nitrogen % 0.043 0.072 0.049 0.059 0.068 0.17 0.24
Expected available Nitrogen kg/ha 26.3 36.3 28.2 27.6 33.0 57.2 63.8
Carbon: Nitrogen ratio 7.4 9.9 7.8 6.1 8.2 12.8 11.9
Calcium % 65.42 61.09 86.90 64.39 64.31 67.88 58.45
Magnesium % 25.12 29.87 10.12 26.49 23.73 20.23 21.87
" Potassium % 6.07 3.59 1.46 4.69 3.52 7.79 5.46
Sodium % 3.38 5.45 1.52 4.43 8.44 411 4.21
Alurminium % 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Hydrogen % 0.7 0.7 0.7 0.7 0.7 0.7 0.7
g Ca:Mg Ratio 26 2.0 8.6 24 27 3.4 31
: K:Mg Ratio 0.24 0.12 0.14 0.18 0.15 0.38 0.25




SAND OVER CLAY

Sand |
FP AAG FP Ag Rural Services Block: =ncovercay APAL iﬁ
" " Customer: LHC Grape and Wine Depth: 15-30

Lkve o, your dfeé{ Sampling Date: 7/06/2023 Barcode: 110535177

Level Found cmol/kg meg/L

MIR - Aus Soil Texture

ECEC =CEC cmolfkg 5.00-25.0 | 485

Dumas Total Carbon %4 1.00-2.00 0.56
Dumas Total Organic Carbon % 1.00-2.00 0.56
Soil organic Matter % _
pH 1:5 Water h pHunits  6.5-7.5 7.65
pH CaCl2 " pHunits  5.5-6.5 7.34
w Mitrate - N (2M KCI) mg/kg 20-50 20
f Ammonium - N (2M KCI) mg/kg 1.0-10 0
:;l'l Olsen Phosphorus mg/kg 15-40 6.5
= Colwell Phaspharus mg/kg 40-60 17
R 51+ col P 35.0-70.0 39
Z KCl Sulphur (5) mg/kg 10-20 200
- Calcium mg/kg  800-2000 1280
.é Magnesium mg/kg  120-225 287
S - otassium mg/kg  125-250 137
R Sodium mg/kg  15.0-70.0 193
g Exchangeable Aluminium mg/kg 1845 0.02
= Exchangeable Hydrogen c.mol/kg 0.2-05 <0.1
Boron (B) mg/kg 2.0-3.0 1.2
Iron (Fe) mg/kg 10-70 3]
Manganese (Mn) mg/kg 1.0-10 5.2
Copper (Cu) mg/kg 1.0-25 1.6
Zinc (Zn) mg/kg 1.0-25 1.7
Oxalate ext. Molybdenum mg/kg 1.0-2.0 0.59
Acid extr. Cobalt mg/kg 1.0-2.0 0.54
Carbonate Fizz test rating Mil
Total Inorganic carbon %
Calcium Carbonate Equiv. %4
Chloride mg/kg 15-180 110
Salinity EC 1:5 ds/m  0.04-0.25 0.45
ECe ds/m 0.1-2.5 10
os Nz
5 Dumas Total Nitrogen S 0.1-0.5 0.068
:::j' Expected available MNitrogen kg/ha
'E Carbon: Nitrogen ratio 20-30
. Calcium % 68.0-72.0
Magnesium % 12.0-15.0
':415; Potassium %4 5.00
il Sodium % 0.5-6.0
R A/ uminium % 0.4-5.0
Hydrogen % 0.2-5.0
Ca:Mg Ratio 2.0-8.0

K:Mg Ratio 0.1-0.5




LOAM OVER BROWN CLAY

Loam over

FP AG FP Ag Rural Services Block: brown clay APAL m
" Customer: LHC Grape and Wine Depth: 15-30
Australion Precision Ag Laboratory

re ;u\yoaf r Sampling Date: 7/06/2023 Barcode: 110535119

MIR - Aus Soil Texture
ECEC = CEC

Units

c.mol/kg

Desired .
Level Found c.mol/kg meq/L
Level

Loamy Sand

5.0025.0 (1681 ]

Dumas Total Carbon % 1.00-2.00 0.71
Dumas Total Organic Carbon % 1.00-2.00 0.71
Soil organic Matter %
pH 1:5 Water ¥ pHunits  6.5-7.5 7.64
pH CaCl2 Y pHunits  5.5-6.5 6.9

v Mitrate - N (2M KCI) mg/kg 20-50 2

; Ammonium - N (2M KCl) mg/kg 1.0-10 0

:'_'. Olsen Phasphorus mg/kg 15-40 14

% Colwell Phasphorus mg/kg 40-60 34

? PBl +Col P 35.0-70.0 43
KCI Sulphur (5) mg/kg 10-20 4.4
Calcium mg/kg  800-2000 845
Magnesium mg/kg 120-225 251
Potassium mg/kg 125-250 97
Sodium mg/kg  15.0-70.0 86.6
Exchangeable Aluminium mg/kg 1.8-45 0.02
Exchangeable Hydrogen cmol/kg  0.2-0.5 <0.1
Boron (B) mg/kg 2.0-3.0 0.77
Iron (Fe) mg/kg 10-70 10
Manganese (Mn) mg/kg 1.0-10 5.5
Copper (Cu) mg/kg 1.0-2.5 2.3
Zinc (Zn) mg/kg 1.0-2.5 1.7
Oxalate ext. Molybdenum mg/ke 1.0-2.0 0.63
Acid extr. Cobalt mg/kg 1.0-2.0 1.1
Carbonate Fizz test rating NIL
Total Inorganic carbon %
Calcium Carbonate Equiv. %
Chloride mg/kg 15-180 28
Salinity EC 1:5 ds/m 0.04-0.25 0.083
ECe ds/m 0.1-2.5 1.9
oo [osi
Dumas Total Nitrogen % 0.1-0.5 0.072

o Expected available Nitrogen keg/ha '

= Carbon: Nitrogen ratio 20-30

B Calcium % 68.0-72.0

”.: Magnesium % 12.0-15.0

;-‘9" Potassium % 5.00

bl Sodium % 0.5-6.0

R ~/uminium % 0.4-5.0
Hydrogen % 0.2-5.0

& Ca:Mg Ratio 2.0-8.0

E K:Mg Ratio 0.1-0.5




DEEP LOAM, NO FLOOD

FPO

~AG
LJbre- ;M\WM

Extractable N-P-K-5

S

Extractable Cation

DTPA Traces

Mit

Exch. Cation %

Ratios

FP Ag Rural Services
Customer: LHC Grape and Wine
Sampling Date: 7/06/2023

Units

| :
Block: Deep loam - no flood
Depth: 15-30

Barcode: 110535180

APAL I\

Desired ;
Level Found c.mol/kg meq/L

Level

MIR - Aus Soil Texture Silty loam
ECEC = CEC cmol/kg 5.00-25.0 | 2622 |
Dumas Total Carbon % 1.00-2.00 3.02
Dumas Total Organic Carbon % 1.00-2.00 2.86
Soil organic Matter % m
pH 1:5 Water A pH units 6.5-7.5 7.71
pH CaCl2 Y pHunits  5.5-6.5 7.11
Nitrate - N (2M KCl) mg/kg 20-50 81
Ammonium - N (2M KCI) mg/fkg 1.0-10 2.3
Olsen Phosphorus mg/ke 15-40 19
Colwell Phosphorus mg/kg 50-75 57
PBI +Col P 35.0-70.0 31
KCl Sulphur (S) mefkg =~ 10-20 36
Calcium mg/kg  1400-2500 3590
Magnesium mgfkg  225-400 697
Potassium mg/kg 225-400 560
Sodium mg/kg  15.0-70.0 254
Exchangeable Aluminium mg/fkg 1.8-45 0.02
Exchangeable Hydrogen c.mol/kg  0.2-0.5 <0.1
Boron (B) mg/kg 2.0-3.0 1.8
Iron (Fe) mg/fkg 10-70 25
Manganese (Mn) mg/fkg 1.0-10 6
Copper (Cu) mg/fkg 1.0-2.5 3.2
Zinc (Zn) mg/kg 1.0-2.5 4.6
Oxalate ext. Molybdenum mg/kg 1.0-2.0 1.1
Acid extr. Cobalt mg/kg 1.0-2.0 1.4
Carbonate Fizz test rating

Total Inorganic carbon %

Calcium Carbonate Equiv. %

Chloride meg/kg 15-180

Salinity EC 1:5 dS/m 0.04-0.25

ECe ds/m 0.1-2.5

SAR 0-6

Dumas Total Nitrogen % 0.1-0.5

Expected available Nitrogen kg/ha

Carbon: Nitrogen ratio 20-30

Calcium % 68.0-72.0
Magnesium % 12.0-15.0
Potassium % 5.00

Sodium % 0.5-6.0
Aluminium % 0.4-5.0

Hydrogen % 0.2-5.0

Ca:Mg Ratio 2.0-8.0

K:Mg Ratio 0.1-0.5




CALCAREOUS

FP.AG

f&myur

FP Ag Rural Services

Customer: LHC Grape and Wine
Sampling Date: 7/06/2023

Level

Calcareous soil
Block:

Depth: 15-30
Barcode: 110535122

Level Found c.mol/kg  meg/L

APAL I\

MIR - Aus Soil Texture Loamy Sand
ECEC=CEC cmol/kg 5.00-25.0 _
Dumas Total Carbon %4 1.00-2.00
Dumas Total Organic Carbon % 1.00-2.00 0.38
50il organic Matter % _
pH 1:5 Water b pHunits  B.5-7.5 8.59
pH CaCl2 Y pHunits  5.5-6.5 8.01

wn Mitrate - N {2M KCI) mg/kg 20-50 0

:': Ammonium - N (2M KCI) mg/kg 1.0-10 0

% Olsen Phosphorus mg/kg 15-40 9.3

= Colwell Phosphaorus mg/kg 40-60 26

E PBI+Col P 35.0-70.0 46

3 KCl Sulphur (S) mg/kg " 1020 9.4

- Calcium mg/kg  800-2000 3110

S vagnesium mg/kg  120-275 220

ITE Potassium mg/kg  125-250 102

F-Rl Sodium mg/kg  15.0-70.0 62.5

g Exchangeable Aluminium mg/kg 1845 0.02

= Exchangeable Hydrogen cmolfkg 0.2-0.5 =0.1
Baoron (B) mg/kg 2.0-3.0 0.53
Iron (Fe) mg/kg |~ 10-70 4.2
Manganese (Mn) mg/kg 1.0-10 2.9
Copper (Cu) mg/kg 1.0-2.5 0.67
Zinc (Zn) mg/kg 1.0-2.5 1.1
Oxalate ext. Molybdenum mg/kg 1.0-2.0 0.38
Acid extr. Cobalt mg/kg 1.0-2.0 0.55
Carbonate Fizz test rating Medium
Total Inorganic carbon %4 0.26
Calcium Carbonate Equiv. %4 2.2
Chloride mg/kg 15-180 27
Salinity EC 1:5 ds/m  0.04-0.25 013
ECe ds/m 0.1-25 29
o5 [ossin

5 Dumas Total Mitrogen % 0.1-0.5 0.045

F:_" Expected available Mitrogen kg/ha

'E Carbon: Nitrogen ratio 20-30

. Calcium % 68.0-72.0

‘C Magnesium % 12.0-15.0

'11-9: Potassium % 5.00

e Sodium % 0.5-6.0

IR A uminium % 0.4-5.0
Hydrogen %4 0.2-5.0

a Ca:Mg Ratio 20-8.0

E K:Mg Ratio 0.1-0.5




SOIL SCORE CARD

1. Groundcover

Less than 50%

50% to 70%

More than 75%

groundcover (plants |groundcover (plants |groundcover (plants 3
dead or alive; stubble)|dead or alive; dead or alive;
2. Evidence of soil Fewer than two types |Two to five types of |More than five types
biological activity of soil organisms soil organisms of soil organisms .
3. Soil colour Grey Light Dark |
(predominant colour (yellow/red/brown) |(red/brown/black)
4. Soil pH (water) (use |pH 5.0 or lower; pH5.0-6.0; pH7.5- [pH6topH 7.5
most extreme pH greaterthan pH 8.5 8.5 7
value from top
5. Soil texture (take |Soil texture abruptly |Soil texture isthe |Soil texture gradually
the soil texture from |changes from the top [same throughout becomes heavier 1
the top and sub soil) [soil (e.g. sandy loam) |the profile down the profile
to the subsoil (e.g.
6. Top soil depth Top soil less than 10  [Topsoil greater than [Topsoil greater than
cmdeep 10 cm deep 10 cm deep il
overlaying a pale
7. Soil structure Poor soil structure. Some visible Crumbly top soil. Soil
Soil is dominated by [crumbly structure. |forms stable
large soil clods that Few pores visible aggregates 3
are hard or crusty,few
cracks/holes, no pores
8. Soil compaction Soil is hard; Penetrometer Penetrometer easily
penetrometer will not |penetrates with penetrates beyond 2
penetrate the soil difficulty to less 15em
9. Soil stability Unstable structure; Evidence of slaking; |Maintains structure;
(slaking and aggregates break aggregates break aggregates remain )
dispersion) down and disperse; |down; no milkiness [intact. No swelling of
milkiness of water of water clay particles
SCORE

Site 1 Site2 Site3




SOIL TESTS & MATERIAL SUPPLIES

PH testing

Fizz testing

Solusampler

K-Permanganate — organics

Infiltration testing (auger available from LCGW
office)

Respiration testing (Solvita) - biological
activity

Microbiometer - biological activity

Soil sausaging (physical properties)
Dispersion

Solusampler

Soil Temperature

The Meter Man

David & Elaine von Pein
Queensland, Australia

Ph: (07) 4635 7065

M: 0428 987 117

E: dvp3@bigpond.com
www.themeterman.com.au

Solvita - Soil Life Test
Woods End Labs
E: solvita@woodsend.com

Links:

Angas Bremer Soils Book -
http://www.angasbremerwater.org.au/soils _book.php
Salinity management interpretation guide -
https:/ylonghornecreek.com/wp—
content/uploads/2024/09/Salinity-book-WEB-updated-
2013.pdf

e Eurofins APAL - https://www.apal.com.au/ContactUs.aspx
e Testfor Active Carbon -

https:/ /vro.agriculture.vic.gov.au/dpi/vro/vrosite.nsf/page
s/soilhealth_potassium-permanganate

What is soil microbiology -
https://www.landscape.sa.gov.au/mr/land-and-
farming/support-for-land-managers/soil-extension-
officer/what-is-soil-microbiolgy (explains Solvita® and
microBIOMETER® tests.)



