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Evaluation of the sub-soiler 
demonstration sites 
INTRODUCTION 

The demonstration of a sub-soiler machine developed through the Victorian Department of Primary Industries was undertaken 
at two of the demonstration farms during June 2012. The concept of the sub-soiler is to place manure and other composted 
products into deeper soil layers resulting in a much greatly enhanced root growth into layers which were reasonably hostile to 
roots. The aim is for the changes to become permanent as this is effectively deepening the topsoil. In Victoria responses have 
been seen up to 13 years following subsoil modification.   

The objectives of this component of the project were to:  

• Trial and demonstrate the sub-soiler to see if it can work in a range of SE soils 
• Trial a range of local products which maybe available 
• Monitor the effects of the sub-soiler in terms of yield response and soil changes 

 

 

 

 

 

 

 

 

  

Top left: the sub-soiler machine and tractor 

Bottom right: tines of the sub-soiler in the soil 

Bottom left: loading organic matter into the sub-soiler 
hopper 
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METHODOLOGY: 

Two sites were established with no replication due to the difficulty in establishing the sites. 

Lillecrapp Site 

The Lillecrapp site was established on a sand over clay soil with the subsoil material largely being placed in the bleached A2 
layer of the soil. This soil has poor root growth under the topsoil layer from around 10-15 cms. Treatments at this site were 
20t/ha Neutrog (representing composted chicken manure), 20t/ha lucerne pellets (representing organic matter), 10t/ha gypsum, 
sub-soiler ripping only and combinations of. Assessment included dry matter cuts performed during spring 2012.  
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Schinckel Site 

The Schinckel site was established on a shallow sandy loam over dispersive clay where waterlogging was a problem. The subsoil 
material was place into the clay layer on this site which was the layer targeted by the Victorian DPI staff who came over to assist. 
Treatments at this site were 20t/ha Neutrog (representing composted chicken manure), 20t/ha lucerne pellets (representing 
organic matter), 20t/ha composted chicken manure, 10t/ha gypsum, sub-soiler ripping only, deep winged plough and 
combinations of. Assessment included visual observations and harvesting of the oat crop in December 2012. In June 2013 an 
assessment was made of the Neutrog plot to determine whether the composted manure was still present.  
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RESULTS:  

Lillecrapp Site 

Early in the season after pasture establishment no response was observed, although some rabbit damage occurred to the 
lucerne plots – see Photograph 1 

However later in the season and particularly early in spring large growth response were observed in the ryegrass, particularly on 
the Neutrog (chicken manure) sub-soiler treatment and Lucerne pellet sub-soiler treatment and combinations. The response can 
be seen in Photograph 2 below 

 

Photograph 1- Rabbit damage to         Photograph 2 Response to sub-soiler treatment of chicken manure 
Lucerne plot 

Yield responses for the treatments monitored are presented in figure 3 below as were of the order of 50% increase in dry matter 
production. Note, no response to gypsum was observed.  

 

Figure 3- Yield responses to sub-soiler treatments 
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Schinckel Site 

No visual responses were observed during the growing season at this site. Conditions on site were moist in autumn, became 
waterlogged in winter and then dried out very early in spring. The plots were harvested although the harvester was not able to 
harvest the Neutrog plot as it became bogged in the rip lines. The results are presented in Fig 4 which highlights the lack of 
response.  

 

Fig 4 – Response in kgs/plot length to sub-soiler treatments 

DWP- deep winged plough, C- control, Sheep- sheep manure, Lucerne- Lucerne pellets 

The Neutrog (chicken manure) pellet site was investigated in June 2013 to see why it did not respond. On inspection much of 
the pelletised chicken manure was still present- an analysis of this compared with the adjoining clay is shown in Table 1 below, 
and very few roots were observed in this layer. This highlights that this layer has considerable fertility remaining and the Neutrog 
is largely un-decomposed (see photo 1).  

 

Photograph 1- Showing the relics of the Neutrog still intact amongst  
the clay layer 12 months after application.   
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Table 1 – Effect of Neutrog on clay 

Treatment Units Clay 
only 

Manure 
+ Clay 

Ammonium Nitrogen mg/Kg 3 100 

Nitrate Nitrogen mg/Kg 12 844 

Phosphorus Colwell mg/Kg 10 638 

Potassium Colwell mg/Kg 217 908 

Sulphur mg/Kg 11.4 1330.5 

Organic Carbon % 0.64 2.27 

Conductivity dS/m 0.075 0.021 

pH Level (CaCl2) pH 5.2 6.6 

pH Level (H2O) pH 6.2 7 

DTPA Copper mg/Kg 0.62 2.04 

DTPA Iron mg/Kg 66.23 61.45 

DTPA Manganese mg/Kg 1.15 19 

DTPA Zinc mg/Kg 0.43 19.34 

Exc. Aluminium meq/100g 0.249 0.113 

Exc. Calcium meq/100g 7 11.59 

Exc. Magnesium meq/100g 6.59 7.35 

Exc. Potassium meq/100g 0.56 1.86 

Exc. Sodium meq/100g 1.26 1.55 

Boron Hot CaCl2 mg/Kg 1.86 2.97 

Chloride mg/Kg 12.2 40.4 

PBI  139.5 133.9 

Dispersion Index  11 0 

 

DISCUSSION: 

These two sites were undertaken on demonstration farms as part of the ESH project. Two other SE sites were established on 
deep sand and sand over clay sites as part of the MacKillop soils project and both these sites had good responses.  

The best explanation for the lack of response on the Schinckel site is that by ripping the manures etc into the clay into a groove 
the treatment area of the site was susceptible to waterlogging during winter and then with the 2012 dry spring dried out before 
roots became active in this area of the profile. The soil analysis indicated very high levels of fertility remain in the part of the clay 
where the chicken manure has been applied. 

The other 3 sites all had good responses to pasture including ryegrass and Lucerne and wheat grain. The intent of these 
treatments is to examine them over the long term and to see if responses can be achieved over 10 years or more leading to 
permanent change in the soil. 
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RECOMMENDATIONS: 

1. Follow up monitoring of pasture growth is required on both sites during 2013 and over the next few years- both have been 
sown with pasture species this year. 

 

Author: Brian Hughes RSSA with assistance from G Childs, A Harvey, G Kew 7/8/2013 

 

 

 

 

 

 


