
Soil sampling guidelines
Sue Briggs – Agronomist / Service Specialist CSBP Lab



Representative soil sample for analysis

Gourley & Weaver (2019),  A guide for fit for purpose soil sampling, Fertiliser Australia

• Remember: You will be making fertiliser decisions on a 5 – 50 g sample. 

• The greatest source of error in any soil testing service relates to the soil sampling technique.

NO3/NH4 – 20g
P/K – 10g
S – 5g
pH/EC – 50g
OC or TOC – 5g
Excats – 15g



Take home messages for a representative soil sample

Have a clear objective of why you are sampling

Make it repeatable:
• GPS the sample location - record it electronically and share that with the grower.
• Sample at the same time of the year – depends on the agricultural industry 

Sampling:
• Sample depth to adhere to interpretation guidelines of the agricultural industry – or region.
• Take an appropriate number of cores for a representative sample – take more than required – sub-

sample before sending



Take home messages for a representative soil sample

Sample location
• Talk to the grower
• Use the technology available 

Sampling handling
• Clean equipment and hands
• Storing and sending it to the laboratory – keep it cool or air dry before sending

Laboratory
• Same lab – develop a relationship with the Lab – question lab methods, conduct repeats



Why are you 
sampling?



Why sample

Predictive: 
• improve fertiliser decision making by 

measuring plant available nutrients and 
soil constraints.

• Results are benchmarked against 
interpretation guidelines.

Monitoring:
• Assess the trends of soil nutrient levels 

over time.
• Monitor soil nutrient trends can help 

inform fertiliser decisions.

Diagnostic:
• Problem-solving - determine the reason 

for poor growth in the paddock.
• Collect soil and plant samples from good 

and poor areas.
• Also consider the physical characteristics 

of the soil texture, soil depth, structure

Compliance:
• Provide soil analytical data to aid 

environmental risk assessment.
• Test requirements differ from agricultural 

testing.

Gourley & Weaver (2019),  A guide for fit for purpose soil sampling, Fertiliser Australia



Develop a sampling strategy

Gourley & Weaver (2019),  A guide for fit for purpose soil sampling, Fertiliser Australia

Consider:
• How often you will sample – 

every year, every 3 years.

• Number of paddocks – every 
paddock, a portion of the farm.

• Sample depth 

• What time of the year

• What nutrients to analyse



What information is 
being used to identify a 

sampling site?



Identifying sampling location

• Use the grower’s knowledge – check if any soil engineering has been done

Desktop assessment of soil variability
• Elevation/fuel usage data from the tractor
• Google Earth
• Electronic Magnetic (EM) survey
• Available Water Capacity
• Imagery – NDVI, NDRE
• Soil data layers – gamma radiometric or other layers publicly available sites 
• Yield maps
• Protein maps 



Available Water Capacity

From soil and landscape grid of Australia



NDVI 
Imagery





Yield Maps





Sampling pattern used for nutrient testing

Zig zag

Gourley & Weaver (2019),  A guide for fit for purpose soil sampling, Fertiliser Australia

Transect Cluster

Grid Random



Representative sample - How many cores to collect 

Gourley & Weaver (2019),  A guide for fit for purpose soil sampling, Fertiliser Australia



Sample depth
Medium 
Slope A

Medium 
Slope B

Depth 0 -? 0 -10
Phosphorus 

Colwell mg/kg 37 14

Potassium Colwell mg/kg 274 161

Sulfur mg/kg 4.8 3.3
Conductivity dS/m 0.130 0.072

pH Level (CaCl2) 4.6 4.4
pH Level (H2O) 5.2 5.0

Exc. Aluminium meq/100g 0.388 1.012

Exc. Calcium meq/100g 5.06 1.81

Exc. Magnesium meq/100g 0.83 0.39

Exc. Sodium meq/100g 0.05 0.05
Exc. Potassium meq/100g 0.53 0.26

ECEC (calculation) meq/100g 6.858 3.522

Al% % 5.7 28.7



Areas to avoid – predictive or monitoring 

Visible
• 20m from current and new fencelines, gates, treelines, dams, troughs
• Stock camps, feed-out areas, and stock tracks
• Fertiliser/lime dump areas if known
• Headlands
• Poorly drained areas 
• Cut and fill areas
• Areas of poor growth or excessively good growth ie Dung and urine patches. (if the 

reason for sampling is to determine fertiliser requirements)
• Headlands



Sample handling

When analysing Nitrogen & Carbon options for sample handling

• Air dry 400C
• Keep cool
• Rapid high temperature heat 1050C



NIR and MIR spectra
Method: Rayment & Lyons 6B4a&b
Units: % 
A dried and finely ground (< 0.5mm) sample is 
loaded.  The instrument (or its associated computer) 
will integrate the spectral signals with calibration 
equations.
NIR – Near Infrared reflectance spectra
• Shorter wavelength band - 750 – 250nm
• Used for analysis of plant, forages and grains
• Well suited to field scanning

MIR – Mid Infrared reflectance spectra
• Wavelength bands from 2500 to 25000um
• Potential to predict soil chemical, physical and 

mineralogical properties.

Test - MIR Indicative coefficients of 
determination (R2)

TOC 0.94
Carbonate % 0.95
Particle size % sand 0.93
Particle size % silt 0.87
Particle size % clay 0.86
pH (Ca) 0.88
Bulk density 0.67
Exchangeable Ca 0.89
Exchangeable Mg 0.88
Exchangeable K 0.73
Exchangeable Na 0.80

Source: Merry & Janik, CSIRO



NIR & MIR

Comments:

• Relies on calibration against laboratory sample results.  Therefore, it can only be as good 
as the data set used.

• Large sample numbers are required for the calibration set. So, it is costly to set up a 
machine that will produce quality results.

• Calibration sets unique to each machine.

• Each soil type or variation of a soil type requires a calibration set.

• You are still required to take the soil sample and send to a laboratory.
 



$20 million for technology to help farmers store carbon

• Use NIR technology
• Scan the intact soil core back at their lab
• Used in a cotton nitrogen trail on vertosols soils 
• Needs a calibration set for each soil type
• Multiple devices used – they keep updating devices to align with new technological 

advances

• Use MIR technology
• From the mining industry



Contact details:
Phone: 0428 115 905
Email: sue.briggs@csbp.com.au



v



Biomass – NDRE (Red Edge)

• Normalised Difference 
Red Edge (NDRE) 
provides a more accurate 
solution for measuring 
biomass and vegetation 
late in the season.

• Used after canopy closure 
or high biomass crops 
and pastures.

• Uses the Red Edge part of 
the spectrum to detect 
changes in chlorophyll 
content within the leaf 
and through the plant 
canopy.



Compare biomass by season



Compare by location



Create zones from the biomass imagery



Zones – Add / edit   Create prescription files





View results and set target nutrient levels



Graph results overtime
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