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ABOUT THE PROJECT 
 
The Westernport Catchment Landcare Network (WPCLN) is pleased to report on the final 3 years of the 
“Healthy Soils, Stock & Pasture” project. This project was originally funded through the National Landcare 
Program & then through the Caring for Our Country initiative. The 1st year of the project involved setting up a 
pilot project at a beef farm at Vervale. The results that were gained from the pilot encouraged us to apply for 
further funding to expand the project to include an additional replicated trial site at Longwarry and an additional 2 
years of monitoring to June 2010. Another 4 farms also established pasture trial sites (not replicated) and were 
monitored for 2 years. An additional 3 years of funding was received through the “Healthy Soils – Linking Soil 
Carbon and Soil Acidification with Farm Management Practices” project to continue monitoring the 2 replicated 
trial sites until June 2013.  

 
THE PROJECT AIMS;  
 

 To assist beef and dairy farmers to understand and evaluate the effects that different fertilisers have on 
their soils health and on pasture productivity.  
 

 To measure & compare the effects that different fertiliser applications have on pasture & soil. Some of 
the tests include; pasture growth, nutrient levels of pasture, nutrition of pasture, soil chemistry, soil 
temperature, microbiological activity, water holding capacity, salt, compaction levels etc. 
 

 To provide information & data from the results gained in this project to assist farmers to make 
management decisions which will increase productivity, profitability and sustainability. 

 

THIS REPORT 
 
This report only focuses on results from the 2 replicated trial sites. Further information and results from the first 3 
years of the project for both the replicated trial sites and the 4 pasture trial sites can be found at 
http://www.wpcln.org.au/pages/reports 

 
 
THE FERTILISERS 
 
The project trialled a wide range of fertilisers on the 2 replicated trial sites. They include; Conventional blends, 
Chook Manure, Bulk Compost, Fish, TNN blends, Compost teas, Rock Phosphates, BioChar, Seaweed, 
Minerals, etc. with each site having a control to monitor against.  
 
We aimed to use a wide range of different fertilisers on each site to provide as much information and 
comparisons as possible. Many alternative fertilisers were trialled, as there is significant interest from farmers in 
these products, but very few pasture trials conducted to monitor their effectiveness. Most farmers like to know 
they will get a good response for the dollars outlaid, so this project has provided the opportunity to actually trial 
and compare a wide range of products alongside some of the more conventional fertilisers that are commonly 
used. 
 
 

THE PLOT LAYOUT 
 
At each of the two major trial sites, the seven soil treatments (one control and six fertiliser treatments) were 
replicated across 21 plots, with three plots assigned to each treatment in a completely randomised design. Each 
plot was a strip of dimensions 1.5m by 10m and pasture harvested when at grazing height (to replicate how a 
farmer would rotate stock). 
 
 

http://www.wpcln.org.au/pages/reports
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THE TESTING 
 
A wide range of testing & monitoring was undertaken throughout the project. The major tests included; 

 Soil tests - by SWEP (annual) 

 Microbiology - Bacteria, Fungi & Actinomycete by AgPath (every harvest for first 3 years & then 
annually) 

 Pasture growth – measured by electronic pasture meter by Landcare & by mowing, weighing & drying 
by AgPath (every harvest) 

 Plant tissue testing – by Norsearch (every alternate harvest) 

 Pasture nutrition – by FeedTest (every alternate harvest for first 3 years & then annually) 

 Soil water holding capacity – by AgPath (every harvest for first 3 years & then annually)  

 Compaction – by Landcare (every harvest for first 3 years & then annually) Major trial sites only 

 Soil temperature – by Landcare (every harvest for first 3 years & then annually)  

 Sap levels – by Landcare (every harvest for first 3 years & then annually)  
 

THE TRIAL SITES 
 
REPLICATED TRIAL SITES – (These 2 sites were tested for a wide range of parameters in both soil & pasture.) 

1. Vervale Beef Farm – This site is situated on a beef farm at Gunn Rd Vervale. This site is the original site 
for the pilot project with 6 years of data collected. This site is fenced off to prevent cattle access and the 
pasture is harvested by mower and catcher. The site is harvested when the grass is at grazing height. 6 
fertilisers are being trialled on this site against a control with 3 replicates for each type of fertiliser. 

2. Longwarry Beef Farm – This site is situated on a very large beef farm in Cathcart Rd, Longwarry. This 
site is also fenced off to prevent livestock access & the pasture is harvested as above. 5 years of data 
has been collected. 6 fertilisers are being trialled on this site against a control with 3 replicates for each 
type of fertiliser. 
 

 

THANKYOU 
There have been many individuals and businesses who have contributed to this project. We thank the 6 farmers 
who hosted the trial sites, and for allowing your farms to be used as demonstration sites for the benefit of the 
wider farming community. Thank you to those businesses who have donated product; Gerhard Grasser 
(Agrisolutions), Jim Armstrong (TNN), Twigg Group (Compost), P Ould Organic Rice Hulls, R & C Tylee & 
Labertouche Farms (Chook Poo), Gippsland Bulk Spreaders (Conventional), Dr Colin Young (Fair Dinkum),  and 
Roy Watson (Total Ag) 

 
 

RESULTS 
Vervale trial site 1 – p4-14 
Longwarry trial site 2 – p15-26 
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WHAT IS A HEALTHY SOIL? 
 
What is meant by soil health? Is it defined by N, P, K, or cation exchange capacity given in a soil test; the 
amount of pasture grown; or soil or grass colour, or smell of the soil or microbial analysis? In fact, soil health 
requires a balance of all of the above and more. A healthy soil is a dynamic relationship between the chemistry 
and the biology as determined by the environment. Recycling of organic matter requires a population of 
microbes and soil grazers for decomposition – a teaspoon of healthy soil can contain up to 1 billion bacteria 
(McDonald & Rodgers, 2010). That equals a mass of over 2 tonnes of livestock per ha. This means more tonnes 
per ha of livestock can be managed under the soil than above it! Most of this life is in the top 10cm of the soil. A 
challenge for farmers is to understand the functions of the soil populations and consider their role in improving 
farm productivity and sustainability. In fact, the relationships are so diverse and complex that recently Sylvain & 
Wall (2011) discussed the need for further studies concentrating on relationships between specific soil biota and 
vegetation of primary production.  
 
SO HOW CAN WE MEASURE IF A SOIL IS HEALTHY? 
 
A whole range of parameters must be considered to determine the health of the soil. Think of a healthy soil 
being like a jigsaw puzzle. The puzzle cannot be completed unless all the individual pieces are available. The 
puzzle pieces could consist of; soil analysis, plant health, soil biology, earthworms, weeds, legume nodulation, 
soil structure, animal health, plant analysis, carbon level, pH, water holding capacity, pasture species etc. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Healthy Soil Jigsaw Puzzle Example – Thanks to Chris Alenson 
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TRIAL SITE 1 VERVALE 
 

Summary of treatments at Vervale Trial site 1 

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Rock Phosphate 

 

FERTILISER APPLICATIONS VERVALE 
   

PLOT DATE PRODUCT  
RATE 
kg/ha 

$ per tonne 

(exc GST) 
 $ per ha  

1  CONTROL 

YEAR 1 Lilydale Lime  2000 $65  $             130  

YEAR 2 Lilydale Lime  2000 $58  $             116  

YEAR 3 Lilydale Lime  2000 $58  $             116  

YEAR 4 
Lilydale Lime  1000 $63 

 $             168  
Dolomite Lime 1500 $70 

YEAR 5 Gypsum 2100 $60  $             126  

YEAR 6 Kurdies Lime 2000 $65  $             130  

  Total for 6 years      $             786  

2 
CONVENTIONAL 

YEAR 1 

Lilydale Lime  2000 $65 

 $             277  

Muriate of Potash        160 $517 

Superfect                  114 $314 

Sulphate of Ammonia  24 $478 

Urea                            34 $514 

YEAR 2 

Lilydale Lime  2000 $58 

 $             202  Super Phosphate  160 $485 

Urea  11 $738 

YEAR 3 

Lilydale Lime  2000 $58 

 $             186  
Super Phosphate  57 $485 

Urea  8 $670 

Sulphate of Ammonia  45 $822 

YEAR 4 

Lilydale Lime  1000 $63 

 $             343  

Dolomite Lime 1500 $70 

Muriate of Potash        160 

$560 
Urea 20 

Sulphate of Ammonia  29 

Super Phosphate  103 

YEAR 5 

Gypsum 3200 $60 

 $             380  
Muriate of Potash        136 $500 

Urea 50 $700 

Super Phosphate  170 $500 

YEAR 6 

Kurdies Lime 2000 $65 

 $             309  

Dolomite Lime 300 $70 

Super Phosphate  100 $500 

Urea 40 $700 

Muriate of Potash        160 $500 

  Total for 6 years      $          1,697  
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3     
CHOOK POO 

YEAR 1 
Lilydale Lime  2000 $65 

 $             243  
Broiler chook manure 7.5m3 15m3 

YEAR 2 
Lilydale Lime  2000 $58 

 $             259  
Broiler chook manure 7.5m3 19m3 

YEAR 3 
Lilydale Lime  2000 $58 

 $             259  
Broiler chook manure  7.5m3 19m3 

YEAR 4 

Lilydale Lime  1000 $63 

 $             311  Dolomite Lime 1500 $70 

Broiler chook manure  7.5m3 19m3 

YEAR 5 
Gypsum 2200 $60 

 $             275  
Broiler chook manure  7.5m3 19m3 

YEAR 6 

Broiler chook manure  7.5m3 19m3 

 $             279  Kurdies Lime 2000 $65 

Gypsum 100 $60 

  Total for 6 years      $          1,626  

4  COMPOST FISH 

YEAR 1 

Lilydale Lime  2000 $65 

 $             420  Compost  (Bulk) 13m3 22 m3 

Charlie Carp  2L/ha $2,000 

YEAR 2 

Lilydale Lime  2000 $58 

 $             442  Compost  (Bulk) 13m3 22 m3 

Charlie Carp  10L/ha $4,000 

YEAR 3 

Lilydale Lime  2000 $58 

 $             442  Compost 13m3/ha +  13m3 $22 

Charlie Carp 10litre/ha  10L/ha $4,000 

YEAR 4 

Lilydale Lime  1000 $63 

 $             494  
Dolomite Lime 1500 $70 

Compost 13m3/ha  13m3 $22 

Charlie Carp 10litre/ha  10L/ha $4,000 

YEAR 5 

Kurdies Lime 300 $65 

 $             346  Compost 13m3/ha  13m3 $22 

Charlie Carp 10litre/ha  10L/ha $4,000 

YEAR 6 

Kurdies Lime 2000 $65 

 $             456  Compost 13m3/ha  13m3 $22 

Charlie Carp 10litre/ha  10L/ha $4,000 

  Total for 6 years      $          2,600  

5   
TNN 

YEAR 1 

Trace lime  1000 $105 

 $             310  

FCMP  100 $490 

Urea Supreme  80 $985 

Sulphate of Potash  30 $770 

CSRF-13   9L/ ha $6,065 

YEAR 2 
2t/haTrace Lime  2000 $89 

 $             309  
FCMP 3421  200 $657 

YEAR 3 

Trace Lime 2000 $110 

 $             542  

Fulvic Acid  2.5L/ha $5,820 

Foliar spray minor elements  8L/ha $6,000 

Urea Supreme  78 $1,000 

Phosphorous with trace elements 104 $645 

Sulphate of potash  52 $1,194 

Formula 1  26 $2,000 

YEAR 4 

Trace Lime 1500 $110 

 $             484  

Urea Supreme  75 

$1,000 
P 100 

Sulphate of Potash  50 

Formula 1  25 

Number 6 Trace elements 10L/ha $7,250 

YEAR 5 

Trace Lime 1500 $89 

 $             318  FCMP 3461 200 $560 

Number 6 Trace Elements 10L/ha $7,250 

YEAR 6 

Trace Lime 1500 $89 

 $             323  
FCMP 100 $560 

Liquid N & P 10L/ha $6,000 

Number 6 Trace Elements 10L/ha $7,250 

  Total for 6 years      $          2,286  
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6  
ORGANIC 

YEAR 1 

Dolomite Lime (sprayable)  25 $550 

 $             361  

High Quality Compost  1000 $100 

Potassium Sulphate  20 $887 

Natural Mineral fertiliser + fish  350 $522 

Fish Spray  10L/ha $2,825 

Vitec Kelp Concentrate Spray 10L/ha $3,250 

YEAR 2 

Compost  1000 $100 

 $             380  

Natural Mineral fertiliser + fish  350 $560 

Potassium Sulphate  20 $1,150 

Fish Spray  10L/ha $2,825 

Vitec Kelp Concentrate Spray 10L/ha $3,250 

YEAR 3 

Super Fine Unimin Lime 50 $300 

 $             273  

Compost  1000 $25 

FishPhos  15L/ha $2,300 

Kelp  10L/ha $4,500 

All natural mineral Prill + fish 180 $850 

YEAR 4 
All natural mineral Prill + fish 350 $850 

 $             338  
Compost Tea 40L/ha $1,000 

YEAR 5 

Compost Tea 40L/ha $1,000 

 $             440  
All natural mineral Prill + fish 350 $850 

FishPhos  15L/ha $2,300 

Kelp  15L/ha $4,500 

YEAR 6 

Natural Mineral fertiliser + fish  350 $850 

 $             400  FishPhos Spray  15L/ha $2,300 

Vitec Kelp Concentrate Spray 15L/ha $4,500 

  Total for 6 years      $          2,192  

7       
ROCK PHOSPHATE 

YEAR 1 

Lilydale Lime  2000 $65 

 $             366  Super MP20 (MIN-PHOS)  350 $590 

Fulvic Acid  5 $5,950 

YEAR 2 

Lilydale Lime  2000 $58 

 $             443  Rock Phosphate 350 $850 

Fulvic Acid  5 $5,950 

YEAR 3 
Lilydale Lime  2000 $58 

 $             326  
Guano  300 $700 

YEAR 4 

Lilydale Lime  1000 $63 

 $             378  Dolomite Lime 1500 $70 

Guano 300 $700 

YEAR 5 
Kurdies Lime 2000 $65 

 $             340  
Guano 300 $700 

YEAR 6 

Kurdies Lime 2000 $65 

 $             361  Dolomite Lime 300 $70 

Guano 300 $700 

  Total for 6 years      $          2,214  

 
Summary of fertiliser applications 
 

A range of fertilisers/ameliorants were 
chosen and applied to the plots. The 
product was applied each year with all 
products generally applied together. 
Generally the supplier of the product 
chose the rates & types of product used 
after viewing the annual soil test results. 
Due to the low pH of the soil, large 
quantities of lime were applied as per soil 
test recommendations. Costs over the 6 
years (including limes) varied from 
$1626/ha for the chook poo to $2600/ha 
for the compost/fish. The control (lime & 
gypsum only) was $786/ha 
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TRIAL SITE 1 VERVALE 
Summary of pasture grown 
Pasture yield varied significantly between the plots. All figures are expressed as Tons/DM/ha utilised. During the first 3 years of the project the pasture 
was mown, caught & dried in an oven to measure yields. In the final 3 years of the project an electronic pasture meter “GrassMaster ll” was used to 
measure the pasture before it was mown off with a lawn mower. Cattle did not access the plots throughout the life of the project. The chook poo 
yielded over 65t pasture over the 6 years and the compost/fish yielded over 59t. The control yielded just over 50t. Rainfall was a contributing factor to 
growth over the years. The rainfall was calculated over the financial (not calendar) years with readings taken from BOM Longwarry site. Years 1 and 2 
were very dry and this impacted pasture production considerably. Year 4 was very wet and this also impacted pasture production over all plots. The 
timing of the rainfall in a given year had more impact on the trials than the total throughout the year. 
 

 

  

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Rock Phosphate 
 

Summary of rainfall 

 Year 1 2007-2008 

 Year 2 2008-2009 

 Year 3 2009-2010 

 Year 4 2010-2011 

 Year 5 2011-2012 

 Year 6 2012-2013 
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TRIAL SITE 1 VERVALE 
Summary of pasture grown 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 JULY-NOV 2013 TOTAL 

PLOT 1 2.62 10.47 8.10 6.86 11.58 10.53 9.18 59.33 

PLOT 2 3.74 11.14 9.06 8.23 12.22 11.53 9.20 65.12 

PLOT 3 4.55 14.06 11.73 9.53 12.55 12.71 9.72 74.83 

PLOT 4 4.10 11.34 9.32 9.23 12.45 12.89 9.85 69.18 

PLOT 5 3.55 10.14 8.58 6.97 12.51 12.24 10.21 64.19 

PLOT 6 3.32 9.65 7.92 6.77 11.39 12.00 9.42 60.47 

PLOT 7 3.46 8.56 8.43 7.06 12.16 11.87 10.11 61.66 

TOTAL T/DM/Ha GROWN ON ALL PLOTS PER YEAR 25.32 75.35 63.15 54.65 84.86 83.76 67.69 
 

Cost of pasture grown (cents/kg/DM) is a key consideration that 
farmers should use when determining the impact of using a particular 
fertiliser, as this has a direct correlation on farm profitability. The 
calculation used to determine the ‘cost of pasture grown’ was 
“Fertiliser cost divided by Pasture Grown”. The figures expressed 
here are quite low and this is due to the fact that all pasture was 
harvested (utilised) and then mown to a level of 1200kg/DM/ha. 
(achieving 100% utilisation). In a real farm scenario, 100% pasture 
utilisation is not possible as cows lay on the grass, excrete manure & 
urine on the grass & don’t graze 100% of the paddock to 
1200kg/DM/ha. MLA research suggests that good dairy farms are 
achieving utilisation rates of 65-70% and beef farms 40-60%. 
http://www.mla.com.au/mbfp/Pasture-utilisation  If we wish to 
correlate these results to a farm scenario, (estimate that 50% of the 
pasture was utilised), then we would need to double these costs. 
These rates still compare very favourably to any other feeds that can 
be purchased. i.e. grain at $250t & 90%DM costs over 27c/kg/DM. It 
should be noted that the “cost of pasture grown” must be used 
alongside other tools for measuring soil & pasture health and 
productivity. For example, the control (plot 1) grew the cheapest 
grass, however as only lime was applied there is the potential that 
we could have been ‘mining’ plot 1 for nutrients including 
phosphorus, nitrogen, sulphur, potassium and other elements. 
Therefore it is important to look at the soil tests & pasture 
composition to determine if our actions are having other undesired 
effects. 

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Rock Phosphate 
 

http://www.mla.com.au/mbfp/Pasture-utilisation
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TRIAL SITE 1 VERVALE 
Summary of pasture nutrition 
Each plot was monitored for pasture nutrition, sap levels and minerals in the plant (via tissue testing). Responses for Brix, Digestibility, Crude Protein 
(CP), Metabolisable Energy (ME) and Neutral Detergent Fibre (NDF) were analysed. Soil Treatment 3 (Chook poo) enhanced pasture digestibility, 
protein levels and metabolisable energy. There were no significant differences between plots for BRIX readings or for nutrients occurring within plant 
tissue. 
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TRIAL SITE 1 VERVALE 
Summary of soil parameters 
 
 
   

 
 
 

No differences of significance were noted between plots for; soil 
temperature (highs & lows), water holding capacity or compaction 
(penetrometer). Penetrometer results were highly variable depending 
on recent rainfall events. In dry conditions the penetrometer sometimes 
travelled to 15mm before resistance, whereas after heavy rainfall 
readings of over 500mm were common.  
 
Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Rock Phosphate 
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TRIAL SITE 1 VERVALE 
Summary of soil parameters – cont. 
   
 

 
 

 

 

 

Soil chemistry was monitored through annual soil tests at SWEP. Due 
to the large number of nutrients and minerals tested it is hard to 
summarise changes in a handout. The Vervale site had a very low pH 
(4.8 CaCl2) at the start of the project. Over the life of the project the pH 
was increased significantly. This would have had a flow on effect on 
pasture production as more nutrients become available when pH is 
increased from such a low base.  Olsen P was at an acceptable level 
(25) at the start of the project. This level was maintained on most plots 
throughout the 6 years; however there was a significant drop in the 
final year. It is not known what caused this drop as Total P remained 
fairly constant over the final year. It was noted that the Olsen P results 
dropped significantly at the Longwarry trial site in the final year, so 
perhaps there were other external unknown factors at play? Nitrogen 
results also increased throughout the project but fell away in the final 
year. Potassium levels decreased slightly on all plots except plot 5 
where an increase was noticed. Sulphur levels increased on all plots 
including the control.  
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TRIAL SITE 1 VERVALE 
Summary of soil parameters – cont. 

 

 
 

 
Summary of pasture composition 
 
Pasture composition was monitored and photographed on an annual basis. 
There were some slight changes in composition over time. Throughout the 
life of the project the pasture in plot 3 was denser and a darker green than 
other plots. During the first 2 years of the trial, plot 3 pasture species had a 
higher percentage of capeweed in it, but the capeweed disappeared over 
time particularly once the rainfall increased. Plot 4 had a wide diversity of 
species in it along with plot 5. Plot 1 had a higher percentage of low nutrition 
species including bent grass and sweet vernal throughout the trial.  
 
 
 
 
 
 
 

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Rock Phosphate 
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TRIAL SITE 1 VERVALE 
Summary of soil microbiology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The microbiology was measured every harvest during the first 3 
years of the trial and then on an annual basis over the final 3 years 
of the trial. Bacteria and fungi can be used as environmental 
indicators to describe the biology of the soil, but they can be 
influenced by many factors including soil type, type of fertiliser, 
crop rotation, cultivation, climate, time of the year to name a few 
(Sarathchandra et al. 2001; Ge et al. 2008; Fan et al. 2011; 
Marshall et al. 2011). It is therefore difficult to separate the effects 
of farming from other factors. The microbiology results for this 
project were carried out by culturing methods only. Therefore it 
must be acknowledged that the results given do not measure the 
total microbial population but only those that can be counted by 
the limited methods used. Colony Forming Units (CFU’s) were 
measured as the mean of the total biological counts of CFU’s; the 
units being 10*6/10g of soil. As this number can be difficult to work 
with statistically, the numbers have been converted to the 
Logarithmic (Log) mean of total biological counts of CFU’s, which 
creates a smaller number to work with, and so is easier to 
statistically analyse. The microbiology counts were very low during 
the first 3 years of the trial. Once the drought broke, and the soil 
moisture levels increased, the microbiology levels increased by a 
huge factor. Plots 3, 4 and 5 had continually higher levels of 
microbiology than the other plots.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Rock Phosphate 
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TRIAL SITE 1 VERVALE 
Summary of soil microbiology – cont. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data from total biological count colony forming units indicated 
generally high CFU counts on plot 3 across both sites, particularly 
immediately following application. Statistical analysis revealed no 
significance difference between fertiliser applications and CFU counts. 
This indicates that many other factors may also drive CFU’s of micro-
organisms. Despite this, it should be noted that plot 3 gave the highest 
average fungal count. The bacteria count was very similar over all 
plots whilst the actinomycete count was highest on plots 1, 4 and 6. 

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Rock Phosphate 
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TRIAL SITE 2 LONGWARRY 
 

Summary of treatments at Longwarry Trial site 2 
1 = Control 2 = Conventional 3 = Chook Poo 4 = Compost / Charlie Carp 
5 = TNN 6 = Organic 7 = Biochar/Conventional 

 

FERTILISER APPLICATIONS LONGWARRY  
 

 
 

PLOT DATE PRODUCT  
RATE 
kg/ha 

$ per 

tonne 
$ per ha 

 

A  
CONTROL 

YEAR 1 Lilydale Lime  400 $58 $23 
 

YEAR 2 Lilydale Lime  300 $58 $17 
 

YEAR 3 Lilydale Lime  500 $63 $32 
 

YEAR 4 Gypsum 900 $60 $54 
 

YEAR 5 Gypsum 800 $60 $48 
 

  Total for 5 years     $174 
 

B 
CONVENTIONAL 

YEAR 1 

Lilydale Lime  400 $58 

$258 

 
Muriate of Potash  160 $931 

 
Urea  9 $738 

 
Sulphate of Ammonia  97 $822 

 

YEAR 2 

Causmag  45 $878 

$129 
 

Muriate of Potash  22 $1,160 
 

 Sulphate of Ammonia  78 $822 
 

YEAR 3 

K-Mag 50 $1,000 

$204 
 

Muriate of Potash  160 
$591  

 Sulphate of Ammonia  100 
 

YEAR 4 

Gypsum 400 $60 

$129 
 

Urea 50 $700 
 

Muriate of Potash  140 $500 
 

YEAR 5 

Magnesium Sulphate 80 $1,000 

$272 
 

Sulphate of Ammonia  140 $800 
 

Muriate of Potash  160 $500 
 

  Total for 5 years     $992 
 

C   
CHOOK POO 

YEAR 1 
Lilydale Lime  400 $58 

$166  
Broiler chook manure 7.5m3  19m3  

 
YEAR 2 Broiler chook manure  7.5m3  19m3  $143 

 

YEAR 3 
K-Mag 30 $1,000 

$173  
Broiler chook manure  7.5m3  19m3  

 

YEAR 4 
Gypsum 200 $60 

$155  
Broiler chook manure  7.5m3  19m3  

 

YEAR 5 
Magnesium Sulphate 50 $1,000 

$193  
Broiler chook manure  7.5m3  19m3  

 
  Total for 5 years     $830 
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D  
COMPOST FISH 

YEAR 1 

Lilydale Lime  400 $58 

$349 
 

Compost  13m3  22 m3  
 

Charlie Carp  10L/ha $4,000 
 

YEAR 2 
Compost  13m3 $22 

$326  
Charlie Carp  10L/ha $4,000 

 

YEAR 3 

Lilydale Lime  400 $63 

$351 
 

Compost 13m3 $22 
 

Charlie Carp  10L/ha $4,000 
 

YEAR 4 

Gypsum 400 $60 

$351 
 

Compost  13m3 $22 
 

Charlie Carp  10L/ha $4,000 
 

YEAR 5 

Gypsum 400 $60 

$351 
 

Compost  13m3 $22 
 

Charlie Carp 10L/ha $4,000 
 

  Total for 5 years     $1,728 
 

E   
TNN 

YEAR 1 

Trace Lime  125 $89 

$273 

 
FCMP  60 $657 

 
Urea Supreme  80 $1,293 

 
Sulphate of Potash 100 $1,194 

 

YEAR 2 

Tracelime    500 $110 

$314 

 
Fulvic Acid  2L/ha $5,820 

 
Foliar spray minor elements  8L/ha $6,000 

 
Urea Supreme  60 $1,000 

 
Phosphorous with trace 

elements 
80 $645 

 
Sulphate of potash  40 $1,194 

 
Formula 1  20 $2,000 

 

YEAR 3 

NK+ 20L/ha $3,100 

$227 
 

Liquid S 10L/ha $9,200 
 

Number 6 Trace Elements 10L/ha $7,250 
 

YEAR 4 

Trace Lime  500 $110 

$295 
 

FCMP 3461 200 $650 
 

Number 6 Trace Elements 15L/ha $7,250 
 

YEAR 5 

FCMP 100 $560 

$189 
 

Liquid N & P 10L/ha $6,000 
 

Number 6 Trace Elements 10L/ha $7,250 
 

  Total for 5 years     $1,298 
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F 
ORGANIC 

YEAR 1 

Compost   100 $100 

$380 

 
Potassium Sulphate  20 $1,150 

 
Natural Mineral fertiliser + fish  350 $560 

 
Fish Spray  10L/ha $2,825 

 
Vitec Kelp Concentrate Spray 10L/ha $3,250 

 

YEAR 2 

Unimin Superfine Lime   25 $300 

$220 

 
Compost   1000 $25 

 
Natural Mineral fertiliser + fish  100 $850 

 
Potassium Sulphate  20 $1,150 

 
FishPhos Spray  15L/ha $2,300 

 
Vitec Kelp Concentrate Spray 10L/ha $4,500 

 
YEAR 3 Natural Mineral fertiliser + fish  350 $850 $298 

 

YEAR 4 

Compost Tea 40L/ha $1,000 

$228 

 
Natural Mineral fertiliser + fish  100 $850 

 
FishPhos Spray  15L/ha $2,300 

 
Vitec Kelp Concentrate Spray 15L/ha $4,500 

 

YEAR 5 

Natural Mineral fertiliser + fish  350 $850 

$400 
 

FishPhos Spray  15L/ha $2,300 
 

Vitec Kelp Concentrate Spray 15L/ha $4,500 
 

  Total for 5 years     $1,526 
 

G  
BIOCHAR 

CONVENTIONAL 

YEAR 1 
Lilydale Lime  400 $58 

$223  
Biochar 10000 $20 

 

YEAR 2 

 Causmag    69 $878 

$199 

 
Muriate of Potash  38 $1,160 

 
Sulphate of Ammonia  75 $822 

 
Urea 6 $670 

 
Super 57 $485 

 

YEAR 3 

K-Mag 50 $1,000 

$187 

 
Muriate of Potash  114 

$545 

 
Sulphate of Ammonia  75 

 
Urea 5 

 
Super 57 

 

YEAR 4 
Gypsum 600 $60 

$73  
Urea 50 $700 

 

YEAR 5 
Urea 70 $700 

$129  
Magnesium Sulphate 80 $1,000 

 
  Total for 5 years     $811 
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TRIAL SITE 2 LONGWARRY 
 

 
Summary of fertiliser applications 
 

A range of fertilisers/ameliorants were chosen and 
applied to the plots. The product was applied each year 
with all products generally applied together. Generally 
the supplier of the product chose the rates & types of 
product used after viewing the annual soil test results. 
Fertiliser costs were significantly lower on the Longwarry 
trial site as lower quantities of fertilisers/ameliorants 
were required due to higher nutrient levels and a higher 
pH. It should also be noted that the Longwarry trial site 
has 5 years of data, as only the Vervale site was 
included in the 1 year pilot project. Total costs over the 5 
years varied from $811/ha for the Biochar/conventional 
application to $1728/ha for the compost/fish. The control 
was $174/ha. The use of Biochar in this project was one 
of the first pasture trials in Australia to trial Biochar. 

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Biochar / Conventional 
 

Left Compost                 Above Biochar 
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TRIAL SITE 2 LONGWARRY 
Summary of pasture grown 
Pasture yield varied significantly between the plots. All figures are expressed as Tons/DM/ha utilised. During the first 2 years of the project the pasture 
was mown, caught & dried in an oven to measure yields. In the final 3 years of the project an electronic pasture meter “GrassMaster ll” was used to 
measure the pasture before it was mown off with a lawn mower. Cattle did not access the plots throughout the life of the project. The chook poo grew 
the most pasture and yielded over 47t pasture over the 5 years and the control yielded just over 43t. Rainfall was a contributing factor to growth over 
the years. The rainfall was calculated over the financial (not calendar) years with readings taken from BOM Longwarry site. Year 1 was very dry and 
this impacted pasture production considerably. Years 3 and 4 were very wet and this also impacted pasture production significantly. Water logging 
was a major problem as ther plots were inundated for considerable lengths of time. Surface drainage was conducted at the start of year 4. The 
improved drainage increased pasture growth rates significantly. Pasture growth was monitored from July-Nov 2013 and most plots have grown nearly 
as much pasture in those 5 months compared to the previous year! 

 

 

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Biochar / Conventional 

 

Summary of rainfall 

 Year 1 2008-2009 

 Year 2 2009-2010 

 Year 3 2010-2011 

 Year 4 2011-2012 

 Year 5 2012-2013 
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TRIAL SITE 2 LONGWARRY 
Summary of pasture grown – cont. 

 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
PASTURE GROWN T/DM/Ha 

 

 
YEAR  1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 JULY-NOV 2013 TOTAL 

PLOT 1 4.79 9.14 7.74 9.88 11.53 11.39 54.46 

PLOT 2 6.04 9.35 7.15 8.75 12.12 12.31 55.73 

PLOT 3 7.03 11.88 7.66 7.97 13.23 12.49 60.27 

PLOT 4 5.38 10.55 7.89 8.95 12.88 12.60 58.25 

PLOT 5 5.86 9.58 8.08 10.39 12.18 11.80 57.88 

PLOT 6 4.99 9.24 7.56 10.14 13.14 11.28 56.35 

PLOT 7 5.25 9.11 7.93 10.28 12.53 12.62 57.72 
TOTAL GROWN T/DM/Ha 
ON ALL PLOTS PER YEAR 39.35 68.83 54.01 66.36 87.62 84.48 

 
Cost of pasture grown (cents/kg/DM) is a key consideration that 
farmers should use when determining the impact of using a particular 
fertiliser, as this has a direct correlation on farm profitability. The 
calculation used to determine the ‘cost of pasture grown’ was 
“Fertiliser cost divided by Pasture Grown”. The figures expressed 
here are quite low and this is due to the fact that all pasture was 
harvested (utilised) and then mown to a level of 1200kg/DM/ha. 
(achieving 100% utilisation). In a real farm scenario, 100% pasture 
utilisation is not possible as cows lay on the grass, excrete manure & 
urine on the grass & don’t graze 100% of the paddock to 
1200kg/DM/ha. MLA research suggests that good dairy farms are 
achieving utilisation rates of 65-70% and beef farms 40-60%. 
http://www.mla.com.au/mbfp/Pasture-utilisation  If we wish to 
correlate these results to a farm scenario, (estimate that 50% of the 
pasture was utilised), then we would need to double these costs. 
These rates still compare very favourably to any other feeds that can 
be purchased. i.e. grain at $250t & 90%DM costs over 27c/kg/DM. It 
should be noted that the “cost of pasture grown” must be used 
alongside other tools for measuring soil & pasture health and 
productivity. For example, the control (plot 1) grew the cheapest 
grass, however as no nutrients were applied there is a high likelihood 
that we could have been ‘mining’ plot 1 for nutrients including 
phosphorus, nitrogen, sulphur, potassium and other elements. 
Therefore it is important to look at the soil tests & pasture 
composition to determine if our actions are having other undesired 
effects. 

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Biochar / Conventional 

 

Plot 3 grew yielded the highest 
DM/Ha and also the lowest cost 
pasture (exc control). Year 1 and 3 
were low yield years due to 
drought (year 1) and water logging 
(year 3). Year 5 and the current 
year yielded exceptionally well. 
This is due to improved drainage 
at the site. 

http://www.mla.com.au/mbfp/Pasture-utilisation
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TRIAL SITE 2 LONGWARRY 

Summary of pasture nutrition 
Each plot was monitored for pasture nutrition, sap levels and minerals in the plant (via tissue testing). Responses for Brix, Digestibility, Crude Protein 
(CP), Metabolisable Energy (ME) and Neutral Detergent Fibre (NDF) were analysed. Plots 3 and 4 enhanced pasture digestibility, protein levels and 
metabolisable energy. There were no significant differences between plots for BRIX readings or for nutrients occurring within plant tissue. 
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TRIAL SITE 2 LONGWARRY 

Summary of soil parameters 
 
 
   

 
 
 

 

No differences of significance were noted between plots for; soil 
temperature (highs & lows), water holding capacity or compaction 
(penetrometer). Penetrometer results were highly variable depending 
on recent rainfall events. In dry conditions the penetrometer sometimes 
travelled to 15mm before resistance, whereas after heavy rainfall 
readings of over 500mm were common.  
 
Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Biochar / Conventional 
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TRIAL SITE 2 LONGWARRY 

Summary of soil parameters – cont. 
   
 

 
 

 

 

 

Soil chemistry was monitored through annual soil tests at SWEP. Due 
to the large number of nutrients and minerals tested it is hard to 
summarise changes in a handout. The Longwarry site had a good pH 
(5.7 CaCl2) at the start of the project. Over the life of the project the pH 
increased slightly on all plots. Plot 7 (Biochar) increased pH 
significantly after application and then dropped slightly over time. Olsen 
P was at a high level (39) at the start of the project. This level was 
maintained on most plots throughout the 5 years with the exception 
being plot 1 which decreased significantly over the life of the project. It 
is not known what caused the drop in P over the final year on all plots 
as Total P remained fairly constant over the final year. It was noted that 
the Olsen P results dropped significantly at the Vervale trial site in the 
final year, so perhaps there were other external unknown factors at 
play? Nitrogen results also increased throughout the project but fell 
away in the final year. Potassium levels remained constant on all plots 
except plot 7 (significant increase) & plot 6 (significant decrease). 
Sulphur levels increased significantly on all plots including the control.  
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TRIAL SITE 2 LONGWARRY 

Summary of pasture composition 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Biochar / Conventional 
 

Pasture composition was monitored and photographed 
on an annual basis. There were some slight changes in 
composition over time. Throughout the life of the project 
the pasture in plot 3 and 4 were denser and a darker 
green than other plots. Plot 4 had a wide diversity of 
species in it along with plot 5.  
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The microbiology was measured every harvest during the first 3 
years of the trial and then on an annual basis over the final 3 years 
of the trial. Bacteria and fungi can be used as environmental 
indicators to describe the biology of the soil, but they can be 
influenced by many factors including soil type, type of fertiliser, 
crop rotation, cultivation, climate, time of the year to name a few 
(Sarathchandra et al. 2001; Ge et al. 2008; Fan et al. 2011; 
Marshall et al. 2011). It is therefore difficult to separate the effects 
of farming from other factors. The microbiology results for this 
project were carried out by culturing methods only. Therefore it 
must be acknowledged that the results given do not measure the 
total microbial population but only those that can be counted by 
the limited methods used. Colony Forming Units (CFU’s) were 
measured as the mean of the total biological counts of CFU’s; the 
units being 10*6/10g of soil. As this number can be difficult to work 
with statistically, the numbers have been converted to the 
Logarithmic (Log) mean of total biological counts of CFU’s, which 
creates a smaller number to work with, and so is easier to 
statistically analyse. The microbiology counts were very low during 
the first 2 years of the trial. Once the drought broke, and the soil 
moisture levels increased, the microbiology levels increased by a 
huge factor. Plot 3had continually higher levels of microbiology 
than the other plots.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TRIAL SITE 2 LONGWARRY 
Summary of soil microbiology 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Biochar / Conventional 
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TRIAL SITE 2 LONGWARRY 
Summary of soil microbiology – cont. 
 

  

 
 
 
 

Data from total biological count colony forming units indicated 
generally high CFU counts on plot 3 across both sites, particularly 
immediately following application. Statistical analysis revealed no 
significance difference between fertiliser applications and CFU counts. 
This indicates that many other factors may also drive CFU’s of micro-
organisms. Despite this, it should be noted that plots 7, 3 & 2 gave the 
highest average fungal count. The bacteria count was higher on plot 3 
plots whilst the actinomycete count was highest on plot 2. 

Summary of treatments  

 1 = Control 

 2 = Conventional 

 3 = Chook Poo 

 4 = Compost / Fish 

 5 = TNN 

 6 = Organic 

 7 = Biochar / Conventional 
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TRIAL SITE 1 VERVALE 
 

Microbes & their influence on plant & soil health. 

 

Dr Mary Cole, Agpath P/L., 105 Gunn Road, Vervale, 3814. 

agpath@dcsi.net.au 

 
"The nation that destroys its soil, destroys itself." 

--- Franklin Delano Roosevelt. 
 
 

Most research on soils as part of their influence on plant growth is carried out on the top 10cm 

because that is the region that can be affected most easily both chemically and physically. Plant 

feeder roots are in this region. Most aeration, microbes and decomposing animals and insects 

function in this surface soil. 

 

Non-synthetic products may present viable options for soil and plant health in preference to, or in 

conjunction with, synthetic chemicals such as super phosphate. Readily available products have 

been trialled, such as mixes of chicken manure, compost, rock phosphate, fish emulsion, liquid 

seaweed, and fulvic acid all with lime as pH adjustment. Short-term costs of these alternative 

products may be higher, but long-term soil improvement and less need to make additions annually, 

make the overall economics favour the alternatives. 

 

The Vervale and Longwarry replicated research sites are endeavouring to consider parameters that 

will place hard data based on sound science before farmers eventually providing options for their 

own properties.  

 

Soil research is not easy so the results presented can only show trends for the products tested, on the 

soil types selected, under the climatic conditions that have been experienced for the 6 years of the 

trials. However, the trends will be scientifically sound. 

 

The Vervale experimental site is reclaimed land with acidic organic peaty clay soil over gritty clay; 

light in texture with good drainage; with organic matter content between 10 and 20%.  The 

Longwarry experimental site is Magnesic grey and yellow Kurosols. 
 

 

 

 

Ref: Victorian Resources Online –Map database. 

 

 

 

 

 

 

mailto:agpath@dcsi.net.au
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ROLE OF BACTERIA, FUNGI AND ACTINOBACTERIA (ACTINOMYCETE) IN SOILS. 

 

 

Soil microflora have enormous diversity because fungi, bacteria, actinobacteria, algae, protozoa, and 

micro-animals can be found in any soil. The relative proportions of each group are influenced by the 

environment that surrounds them. Fungi tend to predominate in acid forest soils and bacteria in 

more water logged muddy soils. Actinobacteria represent the least numerical count, however, algae 

and actinobacteria are pioneer colonisers after catastrophic events such as volcanic eruptions. They 

make soil by degrading rock and larva especially if the area is wet. 

 

The continued presence and increased diversity of this complex population depends on available 

food sources, generally found as organic matter from decaying plants and animals under damp 

conditions. The organic matter is generally around 1-3% by weight in a soil. The organic matter 

dissolves in ground water but is not necessarily available to microbes or plants. 

 

Micro-organisms compete with one another for available food sources and one group may 

predominate if a regular source of food favoured by them is made available on a regular basis as in 

fertilisation of agricultural land with synthetic chemicals.  

 

In a natural undisturbed system much more diversity occurs in balance with the food sources 

available throughout the annual cycle of seasons. Organic/biodynamic/permaculture concepts of 

land use provide a soil environment closer to a natural system than does monoculture agriculture. 

 

Broad acre farming that now plants crops into pasture grasslands, allows for fallow without burning 

of stubble and uses farming methods that increase soil organic matter and, as a result, soil microbial 

activity, are finding increased quality and quantity of crop with increasing fertility of their farmland 

soils.  

 

The recycling of waste products (e.g. mulching residues from cropping; composing manure from 

intensive farming) back into the cropping land is now seen as both economically viable and 

ecologically sustainable particularly in Australia where our soils are thin and ancient. 
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Disclaimer; All results in this handout are collated in good faith and reported from the Vervale Trial site and Longwarry Trial 
site. The Western Port Catchment Landcare Network cannot guarantee that the results obtained from these trial sites will be 
able to be replicated on another property due to large variables between different soil types, fertility levels, rainfall and farm 
management practices. Landholders are able to access additional data at www.wpcln.org.au or by contacting Peter Ronalds 
on 0402 650382 or pronalds_cec@dcsi.net.au   

© Westernport Catchment Landcare Network 2013 

 

http://www.wpcln.org.au/
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