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1.0 AIM 
 
Can using a subsoiler extruder utilise farm waste, improve the profitability of growing tomatoes and reduce 
fertiliser use in a horticultural operation? 

 

2.0 BACKGROUND 
 

Wayne Phillips the developer of the New Horizon Subsoil Extruder approached Energy Farmers Australia in 

2012 with a view to using his machine in a series of trials aimed at subsoiling farm wastes like sheep and cattle 

manure and biochar into the soil as a form of fertiliser.  

 

Energy Farmers approached the Moora/Miling Pasture Improvement Group (MMPIG) and the North Stirling/ 

Pallinup Natural Resources (NSPNRM) to gauge their interest in being involved. There was no funding available 

at the time but both parties were interested and prepared to supply time, machinery and farm waste to the 

project with  Energy Farmers Australia suppling their time and biochar. 

 

In Miling, we applied the equivalent of 500kg/ha of sheep manure plus 1 tonne/ha of biochar. In Pallinup we 

made a mix of 220kg/ha of chook manure, 680kg/ha of sheep manure and 100kg/ha of biochar.  

 

Unfortunately, the trial was only running over one year and the results did not demonstrate that the subsoiler 

had a positive effect on grain yield and knowing what we know now about biochar, this is not surprising. Biochar 

at high rates can initially tax the soil of nutrients and the effects of biochar are not often seen in the first or even 

second year. The high-water rate of the subsoiler was also a concern.  

 

After discussions with Wayne we decided that the best application for the subsoiler would be in a horticultural 

context and through NACC’s Farm Demonstration Grants Program and Bao Duy Nguyen from Suncity Produce 

a demonstration in a tomato crop was setup. 

 

3.0 DEMONSTRATION SITE/S DETAILS 
 

Sun City Produce is located on the Allanooka Springs Road, approximately 5km east of Walkaway.  

 

The soil type is a deep salacious white sand, mildly acid pH though to alkaline, low organic matter and very 

leachable. The subsoil is dominated by sand to depths of at least 80cm, often highly leached with poor nutrient 

status and retention (Source: https://www.agric.wa.gov.au/mycrop/mysoil-pale-deep-sands-mid-west). 

 

Demonstration activities included the local sourcing of manure and compost and the production of biochar. 

Manure, compost and biochar were subsoiled to depth of approximately 300-400mm using the New Horizon 

Subsoil Extruder. 

 

Tomatoes were planted by Sun City Produce and managed as per their normal farming operation   During the 

harvest period, tomatoes were picked and weights recorded for each treatment. 
 
4.0 METHOD 
 
Trial Date: 19/7/2017 
 
Materials 

A mixture of cow manure and bedding material (straw) was sourced from cattle yards located in 

Moonyoonooka, Geraldton. To ensure that biosecurity was met, compost was sourced from Patience 

https://www.agric.wa.gov.au/mycrop/mysoil-pale-deep-sands-mid-west


Sandland in Geraldton. Woody biochar, originating from jarrah trees was purchased from Simcoa perations in 

Bunbury and poultry litter biochar was produced through Energy Farmers Australia’s pyrolysis kiln from poultry 

litter which was supplied by Chandala Poultry located in Gingin Western Australia. 

The Subsoiler was supplied by Wayne Philips from Avon Engineering in Northam 

 

Methodology  
Due to the nature of the subsoiler the methodology for working out the rates was very arbitrary as there is no 
way to tell what your application rate is. The application rates were based on weighing out each product into a 
20 litre plastic bucket and multiplying how many buckets we put into the subsoiler.  
 

 
Tom Vogan and Subsoiler showing the tyne spacing 

The bucket weight of each material was as follows:   

 Manure – 7kg 

 Compost -15.5kg 

 Woody Biochar – 10.5kg 

 Poultry Litter Biochar – 7kg 

  
Tom Vogan, Stanley Yowke and Callum Love filling 

buckets with biochar 

Inside extruder – agitation system 



As shown in the photo on the previous page the subsoiler had 2 tynes which were 1 meter apart enabling the 

delivery of the material into these 2 rows. This was perfect for this demonstration as the tomatoes are planted 

in twin rows with a 1 meter spacing. 

 

Each test row was 50 meters in length with a width of approximately 1 meter (standard tomato plantings) and 

after some test runs with only water in the subsoiler, we calculated that we would need 400 litres of water/row. 

Usually the delivery pump on the machine forces the liquid through the machine, down the tynes and into the 

soil. However, on the day, the delivery pump failed, and we had to rely on gravity to get the material into the 

ground. Hence the excessive water rate.  

 

We then mixed each material into the subsoiler. We did 

this by adding 400 litres of water into the subsoiler and as 

we agitated the water we added each material and then 

preceded to subsoil that material into the row at a depth of 

300-400mm. We did this 4 times, one for each product. 

 

We had done some test runs with the machine 

beforehand, but it was difficult to get the speed and the 

time it took to empty the machine so that it emptied at the 

end of the row right and it was only after the 2nd run that 

we felt we had the rate correct. 

 

 

 

 

As our experience in subsoiling was limited to the wheat trials in 2012 we had very little experience in what 

would be the best application rates, so we tried to stick as much as possible to original trials.  

 

Application rates were as follows:  

Treatment 
# 

Treatment Weight of 
Material in 
Buckets  

Water 
L/Row 

# of 
buckets/row 

Kg/row Cost/Row 
$ 

1 Manure 7 400 10 70 10 

2 Compost 15.5 400 7 108 11 

3 Woody 
Biochar 

10.5 400 6 63 47 

4 Poultry Litter 
Biochar 

7 400 9 81 60 

5 Normal 
Farmer 
Practice 

     

 
Treatment 5 which was the control had no initial fertiliser with its only nutrition coming from what was 
fertigated during the growing season  
 
Sun City produce then preceded to plant tomato seedlings on the 17th August 2017.  
 
Tomatoes were planted 50cm apart in twin rows, each row is approximately 1 meter apart with a tractor 
spacing between each of the twin rows.  Two lines of T-Tape were run down each row to fertigate/irrigate the 
plants. Tomatoes were fertigated 3-6 time/day for 30 minutes and this was across all treatments 
 
A set of scales were set up at the end of the rows where the tomatoes were planted. During the harvest period 
which began on the 19th of November, the tomatoes were picked by hand and the weights for each row 
recorded.  
 
 

Subsoiled biochar 



 
Tomatoes in row with T-Tape             Bao Duy Nguyen and the weighing crate 
 

5.0 RESULTS 
 
Table 1: kilograms of tomatoes per row 

Treatments T1 T2 T3 T4 T5 

9/11/2017 25.3 33 32.5 32 33 

12/11/2017 55.5 60 54.5 56 62.5 

15/11/2017 44 42 43.5 42.5 43.5 

18/11/2017 108 114.5 102.5 122.5 88.5 

20/11/2017 150 149 157.5 214.5 187 

22/11/2017 111 95.5 103.5 81.5 102 

24/11/2017 60 42.5 65 69 60 

27/11/2017 178.5 190 182.5 188.5 183 

30/11/2017 93 108 107.5 93.5 145 

3/12/2019 50.5 66 56 48 61 

6/12/2017 106 120 122 118 119.5 

8/12/2017 81 91.5 108 112 113 

11/12/2017 67 69 59 69 89 

13/12/2017 77 75 70.5 69.5 92 

15/12/2017 39.5 38.5 49 33 54 

19/12/2017 17.5 19.5 22 22.5 34 

22/12/2017 14 13 12 15 18 

            

Yield kgs 1188 1227 1260 1291 1381 

 



 

 
6.0 CONCLUSION 
 
Overall the trial did not demonstrate any benefit from using the subsoiler. Treatment 5, the control, yielded 
higher than any of the other treatments at 1381kg/row. Treatment 4, Poultry Litter Biochar was the next best 
performer at 1291kg/row and Treatment 1, manure and straw the least, at 1188kg/row 
 
In a trial as limited as this there could be any number of reasons that the control was the higher yielder 
however, we have identified what we think are the top 3. 
 
Firstly, the design of the trial. Treatment 5 was down the slope to all the other treatments and because of the 
high fertigation rates, nutrients could have moved down the slope and not been available to the tomatoes in 
the upper part of the trial.  In hindsight it would have been good to use two controls, one higher up the slope to 
get an average. 
 
Secondly, the manure (T1) and compost (T2) treatments were the first treatments we put down and it did take 
us some time to get the speed (and hence the rates) right. The amount of material put down in these two rows 
would not be uniform down the row. It was not until we got to T3 that we believe we had the speed right. 
 
Finally, the biochar rates were very high and may have in fact “taxed” nutrients from the soil. Biochar is well 
known to have a high surface area and unless it is charged with nutrients by either composting or adding 
nutrients before laying down, it can remove nutrients from the soil. Once the biochar reaches a point of 
saturation it can then begin releasing nutrients to the plant. 
 
As highlighted in the graph, Treatment 1 (manure) & 4 (poultry litter biochar) did yield well early (up to week 5) 
however this did not continue through the season. We surmise that this might have been due to increased P 
levels (poultry litter biochar is around 2-3% phosphorus) and biochar acting to release P, giving the crop a 
boost.  Lukas Van Zwieten also found that biochar provides significant benefits to soil fertility, in particular, 
available soil P, pH and CEC. 
 
Some of the soil tests results (see Appendix 1) did prove interesting.  
 

 pH of all treatments were higher than in the control, the highest being 8.2 (in water) of T3 &T4, the 
biochar treatments followed closely by the T1, the manure at 8.1. This is opposed to the control of 6.9. 
The Simcoa biochar has pH of 8.5 and the poultry litter biochar we have produced has a pH of 9.28. 
Biochar has been reported as having a liming effect, particularly at high rates and this study could 
confirm this. Hass Et al  

 Organic carbon (OC) was higher in all treatments, the highest being T1 and T4 both at 0.6% as 
opposed to the control at 0.3%. Whether this rise in OC is significant and of any value is questionable 
however, if this was the case there could be potential to generate carbon credits under the emissions 
reduction fund that includes biochar.  
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 Sulphur levels are also higher in T4 at 32mg/kg as opposed to the control at only 8mg/kg 

 P values were significantly higher in T1 (35mg/kg) and T4 (46mg/kg) than the control (15mg/kg). Both 
these products are manure based and naturally higher in P. In addition, NO3-N rates are almost 
double across all treatments compared to the control. K levels however were reduce in both T3 & T4 
at 19mg/kg and 17mg/kg respectively compared with the control at 27. This is consistent with studies 
carried out by Raave et al who found that activated carbon which is very similar to biochar, prevents 
the leaching of NO3−-N and P and increases soil water retention ability, and thus it is beneficial for 
light-textured soils. 

 
Some issues we had on the day included:  

 Manure mix blocking up pump - too much straw with the manure and as pump drives are 
disconnected and the machine relies on gravity, if the material is too thick it won’t run down to the 
delivery tubes. 

 There was a lot of organic material in the soil (old tomato plants and weeds which blocked up the two 
tines 

 Another issue was the high amount of water that we had to use to get the material to flow down the 
delivery tubes. 400 litres per row is unsustainable. This could be down to the pump not working 
correctly but we have spoken to the manufacturer of the machine and he acknowledges that this is an 
issue and is working on a solution.  

 
In conclusion, although the results of this trial did not report an immediate benefit to the farmer, the soil 
analysis did point to some positives, particularly the impact biochar application had on P and N retention. It 
would be interesting to continue to measure this trial to see the long- term benefits. 
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Appendix 1 – CSBP Soil Analysis 
 

 
Treatment • 1 • T2 • 3 • 4 • 5 

Lab Number UHS18007 UHS18008 UHS18009 UHS18010 UHS18011 

Sample Depth: 0-30 cm 0-30 cm 0-30 cm 0-30 cm 0-30 cm 

pH 7.1 6.7 6.9 7.0 6.0 

[1:5 soil/CaCl2] {4B1} > > > > OK 

pH 8.1 7.4 8.2 8.2 6.9 

[1:5 soil/water] {4A1}      

EC 0.125 0.146 0.192 0.260 0.076 

[1:5] (dS/m) {3A1} OK OK OK > OK 

OC 0.6 0.4 0.5 0.6 0.3 

[W&B] (%) {6A1} << << << << << 

NO3-N 16 15 12 15 7 

[KCl] (mg/kg) {7C1c} Marginal Marginal Marginal Marginal Low 

NH4-N 0 0 0 1 0 

(mg/kg) {7C1a}    Low  

P 35 17 26 46 15 

[Colwell] (mg/kg) {9B1} Low Low Low Low Low 

PBI+ColP 8 2 7 9 3 

{912a} << << << << << 

K 26 30 19 17 27 

[Colwell] (mg/kg) {18A1} Low Low Low Low Low 

S 10 13 19 32 8 

[KCl-40] (mg/kg) {10D1} Marginal Marginal Marginal Sufficient Marginal 

Ca - exch 2.92 2.25 1.63 1.92 0.70 

(cmol/kg) {15A1}      

Mg - exch 0.74 0.14 0.46 0.38 0.14 

(cmol/kg) {15A1}      

K - exch 0.05 0.04 0.02 0.03 0.05 

(cmol/kg) {15A1}      

Na - exch 0.72 0.48 1.18 1.36 0.35 

(cmol/kg) {15A1}      

Al - exch 0.033 0.038 0.028 0.034 0.054 

(cmol/kg) {15A1}      

Mg - % of CEC 16.5 4.7 13.8 10.1 10.6 

[EMP (calc)] OK OK OK OK OK 

Na - % of CEC 16.2 16.3 35.6 36.7 27.1 

[ESP (calc)] >> > >> >> > 

ECEC 4.47 2.95 3.31 3.72 1.29 

(cmol/kg) {15J1} OK OK OK OK OK 

Ca/Mg ratio 4.0 16.3 3.6 5.1 5.1 

{15} > > > > > 

 
 
 



Appendix 2 – Biochar Analysis  
pH PH EC Total 

C 
CN 

Ratio 
Total 

N 
P K 

 
(H2O) (CaCl2) (mS/cm) % 

  
% % 

Poultry Litter 
Biochar 2016 

9.28 8.05 4.5 28.4 14.11 2.0 0.95 1.64 

Simcoa Char  7.0 26.0 98     

 


