
Mid Lachlan Landcare - Soils for the Future Field Day - 23 June 2021 

Despite the risk of rain a soils field day was held at Phil and Dom Townsend’s farm ‘Glenbrook’. 

Thanks must first go to Phil for letting us on Glenbrook, digging the pits and having a great shed area 

for us to get together. Hope it has been dry enough for him to fill in the pits since the field day. 

 

There was great start to the day with many of the landholders already involved in the project and 

some new comers interested in the project. Thanks to Stuart McDonald for arranging the much 

appreciated morning tea and lunch on a chilly day to ward off the cold. 

 



The group of local farmers attending had the expertise of Ian Packer and Andrew Wooldridge to help 

guide them through the messages to be read from the exposed soil profiles. To beat the rain the first 

pit was inspected and boy what a great pit. The soil was a typical non calcic brown soil (Red 

Chromosol) common in the Canowindra Soil landscape. Thanks to MLL soil samples were analysed at 

the surface and in the top of the clay layer (50 -60 cms).  

The first thing to identify in a soil pit is the layers (horizons), how thick they are and the texture i.e. 

how much sand, silt and clay is in the soil. For this soil type the surface 2 layers were a fine sandy 

loam and the clay layer was a well-structured red medium clay. 

 

 For those that can interpret soil tests this was a classic result 

showing a low Cation Exchange Capacity (natural fertility) in 

the surface and much higher in the clay layer where most of 

the natural nutrients are for plants. 

The soil organic matter (SOM) was low at the surface due to 

the long history of cropping. Phil and Dom are now on a path 

to improve SOM with minimum tillage and stubble retention. 

As there was good soil structure in the clay layer there was 

plenty of good drainage and no accumulation of salts 

(salinity) and carbonates at depth. A good indicator of this 

good drainage was the large Yellow Box trees. The 

implications for the Townsends winter cropping dominated 

farming program was that this good drainage capped their 

effective ‘bucket’ for storing water. In a non-seasonally 

distributed rainfall area that can mean the potential for water 

loss from the system is greatest when no plants are growing. 

The test did however show the soil was acid (pH) in the 

surface with a high Aluminum (Al) percentage which is not 

desirable for plant growth. This was however not an issue at 

depth where the pH was very good and no Al. This acidity in 

the surface would need to be monitored across the paddock 

and how deep it was in the profile. However it can be readily  



fixed with lime application to increase the pH which will nullify the high Al % in the Cation Exchange 

Capacity (CEC) complex. 

The nitrogen, phosphorus and sulphur figures show there has been a good history of fertiliser 

application. 

 

Inspection of the soil structure showed there is a hard pan or compaction zone at about 10 to 15 

cms from machinery and old cultivation practices. If these are too severe they can limit root growth 

particularly when dryish and can prevent good water infiltration and cause waterlogging in the 

surface layer. Deep ripping was discussed as a solution but it must meet all the criteria such as soil 

type, compaction depth and width and machinery to be used. Individual paddocks would have to be 

looked at to determine if ripping would be practical. 

 



 The second pit was dug at the bottom of the slope. The 

soil was obviously very different to the first pit. The soil 

layer had a white layer (bleached) underneath the 

topsoil. The next layer was a poorly structured heavy 

yellow clay. The most surprising thing was the pH trend 

which was slightly acid at the surface but rapidly became 

alkaline in the clay layer. This was due to the mild 

salinity (sodium) and the presence of calcium carbonate 

which had both precipitated in the clay layer which was 

very impermeable. This was evident from the soil test. 

Another tell-tale indicator for salinity was the clear 

water that had begun to fill the hole since it was dug 

with no rainfall. 

 

A description of this soil is a yellow solodic (yellow sodosol). This can be derived from the cation 

exchange figures it can be seen the exchangeable sodium is 37% and the exchangeable magnesium 

is 43%. Sodium greater than 6% is considered sodic and the high magnesium percentage makes it 

even more sodic. Another measurement worth noting is the Ca:Mg ratio. If it is one or less (0.4 in 

this soil) then there will be dispersion and structural issues. Another simple way of testing for 

sodicity is observing the behavior of a small soil sample placed in distilled water. If a soil is sodic the 

water will become milky after a while. The soil from the first pit did not disperse. 

One observation was the behavior of roots in the soil. They did not like exploring the deeper sodic 

layers as this layer would be hostile to roots due to soil chemistry becoming toxic especially when 

wet and the salinity levels. Also in wet years this soil would become waterlogged and anaerobic for 

root growth. However in drier years there would be a free water for crop growth which was evident 



from the water in the bottom of the pit. Therefore in the drier years the crop yield would be higher 

than in wet years. 

 

There was a compaction layer identified but deep ripping of this soil would not be recommended 

due to the presence of the white spew layer with no structure and would run back together when 

wet.  

The benefit for looking at two distinctly different soils was due to their places in the local landscape.  

The first pit was mid slope and the second at the bottom of the slope. This situation is widely 

replicated on farms in the MLL region. When discussing why so much water was available at the 

bottom pit, reference was made to the large catchment that fed the area. Ideas were discussed as to 

how to minimize leakage from the catchment including longer season crops, perennial plants, and 

cover crops.  

One surprising factor in both pits was the low level of macropores formed by macrofauna such as 

worms and ants. This can be built up with an increased supply of food (crops and pastures) and a 

better environment by improving the soil health and structure which the Townsends are working on. 

They now have a disc seeder to sow crops into high levels of stubble in addition to their Conservapak 

.  

 



Over lunch, school was in, with Ian Packer reinforcing some of the key attributes the local soils hold. 

Also guiding the group on where to find particular indicators amongst the generic soil tests that 

most producers would be familiar with. 

 

The group was also given the opportunity to bring along soil samples from their own farms for 

analysis. Texture, pH, water stability and aggregation along with colour and smell were all readily 

identified attributes that were compared in the soils from across the MLL region. 

 

 

While the soil pits were still open the opportunity was taken to introduce some MLL staff to the 

information to be gleaned from a soil pit. This was useful for some of those present who had not 

previously been guided through the details to be found in a soil profile. 

 



 

 

This may be all very technical but it does show that an awful lot can be gleaned from a soil test and 

jumping in a soil pit. Although knowing the nutrient level from a soil test is important so too are all 

the other numbers. Also nothing beats having a look at a soil profile and doing some simple paddock 

tests along with observation of how deep roots go and if there are worms and ants running around. 

The list seems endless but it is exciting (maybe only to some) to really understand what is happening 

at depth and maybe the traditional surface soil test does not tell us what is really going on with 

respect to plant growth and improving soil health. 

 

 

 

 

 

 


