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Understanding soils for sustainable vineyard management – affordable 
testing 

September 2024 

Langhorne Creek Grape and Wine conducted a soil pit and soil testing field day in September 2024. 
During the soil field day, we trialled some affordable alternatives for measuring soil carbon and soil 
biology.  The two kits that were demonstrated on the day, MicroBIOMETER® and Solvita®, are 
explained below and other test options are included from p5. The commentary in this document is 
sourced and quoted from references as outlined on page 9. 

Contents: 

• MicroBIOMETER® Kit      p1, Reference 2, 8. 
• Solvita® Test       p4, References 2, 6, 7. 
• SoluSAMPLER       p5, Reference 3, 4, 5. 
• Potassium Permanganate for soil C    p7, Reference 1. 
• Bury your undies      p7, Reference 9. 
• References       p9 

 

microBIOMETER® Kit 

The microBIOMETER® kit comes with enough substrate to do ten (10) soil microbiology tests.  The kit is 
very easy to use, and the results are available within 20 minutes of collecting the soil.   Replacement 
substrate is available to purchase which makes the test quite cheap.  At the time of our testing, we 
purchased the kit for $280 (AUS) and it contained 10 tests, with refills priced at $190/10 tests. 

 

 

Seeing Healthy Soil 

The microBIOMETER® is effective for analysing the microbial biomass in any soil-based growing 
medium as well as compost and compost teas. 
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As a rule of thumb, soil under 200 µg/g is low in microbial biomass, 200-400 µg/g is fair, 400-600 µg/g 
is good, and 600 µg/g plus is excellent. 

Microbial biomass rises and falls naturally throughout the year, so a benefit of microBIOMETER® is the 
ability to test multiple times over the course of a season. This dynamic microbial flux is what we want 
to see from a healthy soil. 

Field example taken at the soil pit workshop 

Data recorded in the field using the MicroBiometer® 

Grower Total 
Microbial 
biomass - 
Carbon 

Ratio 
Fungal: 
Bacteria 

% Fungal % bacteria  

Sand over clay 
Test 1 

613 ug C/g 1.0:1 51 49 Excellent 

Sand over clay 
Test 2 

586 ug C/g 1.1:1 52 48 Excellent 

Loam over 
brown clay 

538 ug C/g 0.9:1 47 53 Good 

Deep loam, no 
flood 

494 ug C/g 1.0:1 49 51 Good 

Calcareous 
site 

425 ug C/g 0.5:1 35 65 Good 

 

Example of the Read out on the MicroBiometer® APP 

 

Interpretation 

What is a good level of microbial biomass Carbon (MBC)? There is no one answer. The level of MB you 
can reach is dependent on soil organic matter (SOM.). Soil organic carbon (SOC) is a large part of soil 
organic matter, but SOM is a mixture of Carbon (C), Nitrogen (N), Phosphorus (P), Sulphur (S) and all 
the other minerals that microbes and plants need. 
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There are 2 types of SOM: Stable SOM, often referred to as humic matter; and Fresh SOM. Fresh SOM 
is composed of SOM material recently released from Stable SOM and any fertilizers, amendments or 
litter. You can compensate for low stable SOM by providing lots of fresh SOM. The key to the efficacy 
of fresh SOM is that it needs to be nutrient balanced*, i.e. it needs the correct balance of C, N, P and 
S. That is where understanding soil chemistry and using the right additives comes in. 

Think of SOM as your credit reserve. In spring, the plant starts to grow and puts out exudates that 
stimulate the microbes to multiply. But these multiplying microbes need more than the sugars that 
the plant supplies, they need the N, P, S and micro-nutrients that are in SOM. 

Fungi to Bacteria ratio information (The food web and Soil health) 

The ratio of fungi to bacteria is characteristic to the type of system. Grasslands and agricultural soils 
usually have bacterial-dominated food webs – that is, most biomass is in the form of bacteria. Highly 
productive agricultural soils tend to have ratios of fungal to bacterial biomass near 1:1 or somewhat 
less. Forests tend to have fungal-dominated food webs. The ratio of fungal to bacterial biomass may 
be 5:1 to 10:1 in a deciduous forest and 100:1 to 1000:1 in a coniferous forest. 

* Organisms reflect their food source. For example, protozoa are abundant where bacteria are 
plentiful. Where bacteria dominate over fungi, nematodes that eat bacteria are more numerous than 
nematodes that eat fungi. 

* Management practices change food webs. For example, in reduced tillage agricultural systems, the 
ratio of fungi to bacteria increases over time, and earthworms and arthropods become more plentiful. 

 

 

 

Majority of the soils tested on the day were 1:1 ration of Fungi: bacteria.  See the table above for all the 
readings. 
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Solvita®Low-Level CO2 Detector Probe for soil 

Soil CO2 as measured with Solvita® is a unique test in which microbes themselves generate the 
result. (In contrast, normal soil testing relies on extractions and calibrations to interpret results.) 
Solvita® therefore relates to soil health by providing a direct measure of soil biological response. This 
also achieves the goal of measuring respiration with minimal soil disturbance. 

Additionally, CO2 released by soil has direct significance for plant growth due to photosynthesis. 
Crops consume large quantities of CO2 daily which is converted into basic sugars. While it is 
customary to state that the CO2 comes from the air, it comes originally from the soil, and thus healthy 
soils can deliver more CO2 to crops. Here are some interesting facts: 

• The quantity of CO2 which crops take up compares closely to the amount of CO2 which a soil 
can produce. 

• If plants don’t have enough CO2 available for assimilation, then CO2 could be a “limiting 
nutrient.” 

  

Photos above: Example of the soil test taken on the field day and checking the reading.  

 

Field test results 

The soil tested at Langhorne Creek using the Solvita® test gave a reading of 3.5-4 on the colour chart 
indicating a CO2-C range of 40-70 mgC/KgSoil/day ppm which is a medium value.  One sample was 
lower at 2.5 which equates to 35mgC/kgSOil/day. 
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Charts above and below: the charts show the ranges of ppm CO2 or variance associated with each 
major colour change corresponding to the visual colour chart. 

 

 

SoluSAMPLER solution analysis 

A soluSAMPLER was installed at the Loam over Brown Clay site:  It gives a quick indication of the 
nutrient levels in the soil.   

SAMPLING  
• Vacuum is created using a syringe  
• Vacuum is left for at least 4 hours 
• Soil water is drawn in through ceramic tip  
• Soil Water is stored in device  
• Water can then be extracted using a syringe 
• Water is then tested on portable meters. 
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How can a SoluSAMPLER be used?  

• Used to track salt, nutrient levels and soil pH  
• Assists in interpreting salinity trending data   
• Portable electrical conductivity (EC) meter and nitrate strips can be used in field 
• Samples can be sent to a Laboratory for analysis 

 

SoluSAMPLER values from the tested site: 

• Conductivity 892 uS/cm 
• pH- 7.2 
• NO3 – 16ppm 
• Ca – 52ppm 
• K – 44ppm 
• Na – 1100ppm (this will be rechecked; appears to be very high, check soil test data.) 
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All the data collected via the soluSAMPLER can be compared to the soil test results.  Soil test results 
will be more accurate.  

 

Potassium Permanganate reading of soil carbon 

Readers are referred to the fact sheet: 
https://vro.agriculture.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_potassium-permanganate 

 

Bury your Undies 

What are the steps? 

Whether you're on crop, range or forestland, the quick and dirty way to test your soil health is by 
"planting" a pair of new, cotton underwear in the site you're curious about. 

1. Plant a pair of new, 100% cotton underwear. Start when the temperature of the soil is warm enough 
that the microbes wake up. If you wait too long and it isn't under irrigation it can get too dry and not 
much happens. 

2. Wait at least 60 days. This gives the soil microbes time to do their magic! 

3. Record your results by taking a “planting” (before) photo and a “harvest” (after) photo along with 
the location. 

You can show your neighbours and other producers just how healthy your soil is.  

Microbial Action: 

Your undies won't break down in just any soil. Healthy soil contains billions of microbes that consume 
the cotton. In fact, one teaspoon of healthy soil contains more microbes than there are people on the 
planet. In addition to chowing down on organic matter like cotton, they also help soil resist erosion, 
cycle nutrients, and store water. 

Soil microbes are your best friends. The hungry microbes in your soil need food, shelter, and variety to 
thrive. 

You can take care of your microbial friends by following these four steps: 

1. Avoid soil disturbance wherever and whenever possible. 

2. Maximize soil cover with living plants and residue. 

3. Maximize biodiversity by growing a variety of plants and managed integration of livestock. 

4. Maximize living roots in the soil throughout the year. 

Some tips: 

• To plant the undies, use your shovel or spade to slice into the soil about a foot deep. Bend the 
shovel enough to place the briefs in the space and straighten them out from top to bottom - no 
one likes bunched undies. This minimizes soil disturbance of the test. 

• When finished planting, elastic waistband is above ground. 

https://vro.agriculture.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_potassium-permanganate
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• If it is dry when you bury the briefs, add water to the sites. Use non-treated water (chlorine and 
other chemicals are designed to kill microbes). 

• Compare undies buried in different land uses. Compare undies buried in the same land uses 
under different management systems such as fields with and without cover crops, with and 
without spreading manure, with and without no-till seeding history, with and without earth 
worms. 
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