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 Control      -P           -Ca            -K            -Mg           -N  

(all nutrients)  

Growth of annual ryegrass in topsoil from “Kia-Ora”, Bookham NSW  (1 Sep. 03) 

Why are we soil testing? 
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Response of clover-based pasture to phosphorus 
(Bookham , NSW - 2001/2003) 

Three reasons why there is no point  

exceeding the critical P value of your soil  
 

 (i)   no more pasture will be grown 

 (ii)  it takes more P-fertiliser to maintain high soil P concentrations 

(iii)  high P concentrations in soil mean greater losses to the environment 

 

Soil test value:  Colwell P (mg/kg) 
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* Relationship from the Better Fertiliser Decisions Project   Gourlay, Peverill, (Moody), et al.   

PBI  is used to predict the Colwell soil test value for near-max pasture growth 
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Soil test value:  Colwell P (mg/kg) 

Clover-based pasture (“Kia-Ora”, Bookham) 
 

Phosphorus Buffering Index  =  80;  predicted critical Colwell P = 32 
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Critical soil test values for clover-based pastures 
 

REFS:  Five easy steps…..   booklet    and/or  

             Making Better Fertiliser Decisions for Grazed Pastures in Australia booklet  

Phosphorus  - Colwell P test: 

Sulphur  -  KCl40 sulphate-S test: Critical S = 8 mg S/kg soil (all soil types) 
                 (an ideal range to target is 8-12 mg/kg) 

Potassium – Colwell K test & 

estimated* “Available K test”  

equivalent (for use with 2010-12  

MFS soil test results): 

 
* estimated from: Colwell-K =1.13 x Avail-K 

  based on information from Incitec-Pivot 

(NOTE: Phosphorus  - Olsen P test:        Critical P  = 15 mg P/kg soil (for all soil types)) 

PBI test result Critical Colwell P 
(mg P/kg soil) 
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Soil texture Critical Colwell K 
(mg K /kg soil) 

Est. critical  

Available K 
(mg K/kg soil) 

Sand 126 112 

Sandy loam 139 123 

Sandy clay loam 143 127 

Clay loam 161 142 



• fertilised native grass pasture 
 

• Colwell P ~20 mg/kg 

• 12–15 wethers/ha 
 

    Gross income:             $374/ha 

    Variable costs:               157 

    Fixed costs:     88 
 

• Net farm income:      $129/ha 

• unfertilised native grass pasture 
 

• Colwell P ~10 mg/kg 

• 6 wethers/ha 
 

    Gross income:             $185/ha 

    Variable costs:                 51 

    Fixed costs:     88 
 

• Net farm income:        $46/ha  

Source: Phil Graham, NSW Agriculture  (1993-2000) 

• fertilised native grass pasture 
 

• Colwell P ~20 mg/kg 

• 12–15   6   wethers/ha 
 

    Gross income:             $374/ha  $187/ha 

    Variable costs:               157           78 

    Fixed costs:     88           88 
 

• Net farm income:      $129/ha   $21/ha 



What to look at first in your soil test(s) 
 

 

Which lab did you use    
Visit: www.aspac-australasia.com/index.php?option=com_labproficiency&Itemid=126,  

to view the list of ASPAC-certified soil testing labs in Australia 

 

What is your soil type? 

 
Soil acidity:  pH too low?   =  Aluminium (Al) too high? 

 

 

Type of P test used 

PBI:  use it to predict critical soil test P 

P test values relative to targets 

 
Sulphur (S) test results 

 
Potassium (K) test results 

FOR MORE INFORMATION 

Look at the Five Easy Steps 

booklet or the Better Fertiliser 

DecisIons brochure available at: 

http://www.asris.csiro.au/ 

downloads/BFD/Making%20Bett

er%20Fertiliser%20Decisions 

%20for%20Grazed%20Pastures

%20in%20Australia.pdf 

http://www.aspac-australasia.com/index.php?option=com_labproficiency&Itemid=126
http://www.aspac-australasia.com/index.php?option=com_labproficiency&Itemid=126
http://www.aspac-australasia.com/index.php?option=com_labproficiency&Itemid=126
http://www.asris.csiro.au/


  

MFS soil test  

results 2012 



MFS used 2 “standard soil” samples to check the “lab” results 

Soil Test 
“basalt soil” “granite soil” 

2010 2011 2012 2010 2011 2012 

pH (CaCl2) 7.4 7.3 4.7 4.7 

Phosphorus buffering 

index 
130 160 58 59 

Predicted critical 

Colwell P (mg/kg) 
36 38 30 30 

Colwell P (mg/kg) 37 39 31 27 

Available K (mg/kg) 450 560 500 460 

KCl40 Sulphur 

(mg/kg) 
7.5 6.7 6.7 7.0 
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Soil Test 
“basalt soil” “granite soil” 

2010 2011 2012 2010 2011 2012 

pH (CaCl2) 7.4 7.3 4.7 4.7 

Phosphorus buffering 

index 
130 160 58 59 

Predicted critical 

Colwell P (mg/kg) 
36 38 30 30 

Colwell P (mg/kg) 37 39 31 27 

Available K (mg/kg) 450 560 500 460 

KCl40 Sulphur 

(mg/kg) 
7.5 6.7 6.7 7.0 

MFS:  internal standards 

450         560                   500       460 



Handling soil samples 

•  If soil samples cannot be analysed immediately, they are often dried at 40oC  

to stabilise them for later analysis 
 

•  MFS samples are collected over about a 2-week period.   

Samples are held at 4oC in a frig until dispatched to the IPL lab for analysis   

-  does this affect the results ? 

Soil Test 
 Paddock:  Swan Swan#2 

Jim Litchfield  
(collected early; held in frig) 

Stuart Burge 
(collected before dispatch) 

pH (water)  

pH (CaCl2) 

5.4 

4.7 

5.7 

4.7 

Phosphorus buffering index 120 100 

Predicted critical Colwell P (mg/kg) 35 33 

Colwell P (mg/kg) 29 32 

Available K (mg/kg) 310 290 

KCl40 Sulphur (mg/kg) 6.3 3.8 
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General features of the Monaro soils 
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P-fertility index 
 

(Colwell P / critical Colwell P)  
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MFS soils club  -  soil testing history 

Year 2010 2011 2012 2013 

Total No. of paddocks 

on main soil types 

tested 
96 247 479 

BASALT SOILS 31 94 198 

GRANITE SOILS 48 121 206 

SHALE/SLATE SOILS 17 32 75 

plus:    “OTHER” SOILS 42 
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MFS soils club  -  soil testing history 

Year 2010 2011 2012 2013 

Total No. of paddocks 

on main soil types 

tested 
96 247 479 

BASALT SOILS 31 94 198 

GRANITE SOILS 48 121 206 

SHALE/SLATE SOILS 17 32 75 

plus:    “OTHER” SOILS 42 

Area analysed:  ~500 x  ~50ha   =   25,000 ha    

Total value of the data set:  ~500 x $60   =  $30K  
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Conclusions from 2010-2012 data: 

Basalt soils 
     19% below optimum for P 

                           82% below optimum for S 

                           Adequate to high K levels 

Granite soils 

                         61% below optimum for P 

                           78% below optimum for S 

                           26% below optimum for K 

                           Some soils may benefit from lime 

Shale soils 

                         79% below optimum for P 

                           83% below optimum for S 

                           47% below optimum for K 

                           Some soils may benefit from lime 

Bottom line:  within these soil groups, paddocks can differ considerably 

                        -   get to know your own soil  ! 

17% P & S deficient 

55% P & S deficient 

24% P, K & S deficient 

69% P & S deficient 

36% P, K & S deficient 



“Silvermere” via Taralga  (PBI 300) 
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Potassium & sulphur deficient soil 



0 

20 

40 

60 

80 

all 

nutrients 

all 

+ 

lime 

Pasture 

growth 

rate  

(Sep-Oct 2002) 

(kg/ha/day) 

Subclover-based pasture (“Kia-Ora”, Bookham) 

50% 
21% 



 Control      -P           -Ca            -K            -Mg           -N  

(all nutrients)  

Growth of annual ryegrass in topsoil from “Kia-Ora”, Bookham NSW  (1 Sep. 03) 
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Paddock name
soil 

type

pH (1:5 

CaCl2)

Aluminiu

m 

Saturatio

n

PBI
Colwell 

P

critical 

Colwell 

P

P-fert 

index

Potassium 

(estd 

Colwell K)  

critical 

Colwell 

K

K-fert 

index

Available 

Potassium

Sulfate 

Sulfur 

(KCl40)

critic

al S

S-fert 

index

% CEC mg/kg mg/kg mg/kg mg/kg mg/kg
Craig Mitchell Cherry Tree granite 4.4 9 58 23 30 0.8 328 140 2.3 290 8.5 8 1.1
Craig Mitchell Darceys Flat granite 4.7 3 53 36 29 1.2 294 140 2.1 260 18 8 2.3
Dave Mitchell Top Currawong Crk granite 4.5 8 58 34 30 1.1 249 140 1.8 220 5.7 8 0.7
John Jefferys Mck 2 Poor granite 4.3 15 42 16 28 0.6 68 140 0.5 60 5.1 8 0.6
Max Stewart TOWN grante 4.9 5 25 27 26 1.0 51 140 0.4 45 2.7 8 0.3

Ian Sellars Bullock Paddock shale 4.4 11 38 7 28 0.3 90 140 0.6 80 1.2 8 0.2
Ian Sellars Tombong shale 4.3 28 71 14 31 0.5 98 140 0.7 87 1.8 8 0.2
John Auer Gutta Hut - E Fence Ridge shale 4.7 3 53 8 29 0.3 170 140 1.2 150 3.1 8 0.4
John Jefferys THN shale 5.1 2 73 32 31 1.0 57 140 0.4 50 6.8 8 0.9

P-fert index  =  current Colwell P / critical Colwell P 

 

K-fert index  =  current Colwell K / critical Colwell K 

 

S-fert index  =  current KCl40-S / critical KCl40-S 

Multiple nutrient limitations -  difficult decisions ? 



Paddock soil fertility trends 
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Paddock soil fertility trends 
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Soil tests that are 

not taken correctly 

 will not give you 

an accurate result. 
 

See page 6 of the  

“Five easy Steps..”  

booklet 

How to take soil tests properly 



“Five Easy Steps” booklet and tool available for download from: 

www.mla.com.au/nutrients 


