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Abstract 

Maintaining soil fertility and biological soil health in cropping ground is an important factor 

in ensuring that crops and pastures reach their potential in terms of yield and quality.  This 

study sought to understand the current biological condition of the soil resource in terms of 

both traditional soil testing and microbial soil testing. 

Irrigated crops are the largest income earners within the different farm enterprises on 

Mountford.  Due to the increased amount of cropping taking place at Mountford each year 

soil biology and health has slipped down the priority list.  The owners want to get a better 

handle on what the current status is and what practices actually improve the health of the soil 

both biologically and from a fertility perspective. 

With the increase in irrigation and cropping taking place, and the desire for higher live stock 

production, the reliance on synthetic fertilisers is increasing. The costs of these essential 

nutrient inputs is an important factor, and will become more so, as they are all a finite 

resource. Extremely high fertiliser prices were seen three to four years ago as a large result of 

high oil prices and it is inevitable that these levels of pricing will be seen again in the  future.  

Other downsides to the increasing use of fertilisers are the salt and heavy metals contained in 

some fertiliser products. 

In order to address this costly annual issue, alternatives need to be investigated to try and 

lessen the reliance on synthetic granulated fertilisers.  The project investigated other forms of 

available fertilisers, and their effectiveness in maintaining or raising annual production levels 

from all enterprises within the farming business.  Options such as type of break crop and crop 

rotation and their affects on soil biology were also measured and monitored.  This is a 

systems approach and not just about fertiliser versus soil amendment options. 

 

I hope that the information that has been collected, measured and collated here encourages 

more growers to understand the current status of their soil health; both chemical and 

biological.  Furthermore that it encourages them to look at all options available to them 

including synthetic fertilisers, soil amendments such as compost, poppy mulch and many 

others. Ideally these should be looked at before importing from interstate; where practical and 

cost effective. Those used in this trial were locally sourced. This trial assessed the benefits 

and attributes of these products and how best to utilise them in farming systems.  This report 

should also reinforce the subject of crop rotations and their importance in not only being a 

cash crop but their different abilities to add to farmers' arsenals for managing and improving 

soil health on the farm and in the paddock. It aims to provide a tool for farmers to better 

target their fertiliser and soil health applications to the requirements of individual paddocks 

or groups of paddocks, rather than a blanket approach.   
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Introduction 

This Biological Cropping Rotation Trial aims to understand current soil condition 

including fertility and biology and look at various practices and what their impacts are on 

soil health.  The project looked at methods/products to improve soil condition as well as 

crop type and break crop variety, using basic measurements which include microbial (soil 

microbial index measurements), chemical (soil fertility and organic carbon) and physical 

(penetrometer measurements).  Both crop/pasture yield/quality parameters were noted to 

provide a better understanding of how the different treatments affected these. 

Details about Mountford Property: 

Owner:  Hugh Mackinnon (Ph:0427911832) 

Contact: Charles Mackinnon (Ph:0402851622),  

Property Address: Mountford, Longford, TAS, 7301 

 Region: Central Northern Midlands 

Property Size: 1150ha 

Soil Types Found: Eastfield Association, Panshanger Sand, Brickendon Clay 

Land Capability Classes: 4 & 5 

Mountford property is a family owned farming business located in the Central Northern 

Midlands of Tasmania, established in 1832. The property is now heading towards its fifth 

generation within the Mackinnon family. 

Approximately 20 km from Launceston, it can be found on both sides of the Illawarra Rd 

between the country townships of Perth and Longford. 

Long term average rainfall figures are 680mm, although over the last 2 years the average 

has been 670mm. 
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Mountford Boundary Fences 
 

 

 



Biological Cropping Rotation Trial 2013 
 

 

 6 
 

 

 



Biological Cropping Rotation Trial 2013 
 

 

 7 
 

 

 

Farming enterprise (Background) 
Livestock: 

¶ Merino wool 

¶ Prime lambs 

¶ Cattle weight gain & agistment 

Cropping: 

¶ Onions 

¶ Poppies 

¶ Clover Seed 

¶ Grass Seed 

¶ Cereals 

¶ Fodder Crops 

¶ Lucerne 

¶ Peas 

¶ Pyrethrum 

¶ Poppies 

¶ Clover Seed 

¶ Grass Seed 

¶ Cereals 

¶ Fodder Crops 

¶ Lucerne 

¶ Peas 

¶ Pyrethrum 

 

Originally running a Corriedale flock in its beginnings, the sheep enterprise has changed 

over the years.  Polwarthôs were eventually introduced in, these then replaced by Merinos 

in the early Nineties, and now, the beginnings of a part cross bred flock to add further 

diversity. 

A self replacing Poll-Hereford herd was also a major part of the farming business up until 

about 2000.  

Weight gain of steers for the local abattoir has become an annual enterprise since 2005, 

with roughly 350 run for up to 100 days in the Autumn. Taking this stock on utilizes the 

available fodder crops grown after the cash crop harvests, giving a secondary income for 

the season from the cropping ground, whilst putting some organic matter back during 

growth, and as a green manure later on. 
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Irrigated crops are the major enterprises within the business these days, and with the 

introduction of centre pivot irrigation in 2001, they have increased the cropping 

opportunities available for the business. A medium intense rotation has always been 

aimed for on Mountford due to its slightly fragile soil types. Economics do though have a 

fairly large say when annual budgets and capital repayments are discussed, and cropping 

plans are made. 

More damaging crops such as onions are spread out through the rotation, only grown 

every 6-7 years. And break crops such as clover and grass seeds crops are kept for a two 

year minimum wherever possible. Green manure crops are used where ever possible 

annually to give back to soil, and direct drilling and minimum tillage are used where ever 

possible also. 

 

Bushland: 

Mountford has approximately 200ha of bushland and run country at the northern end of 

the property. 

The bush and run country is grazed by sheep, though only for a few months of the year. 

This 9 to 10 month break period allows for native pasture regrowth, and aid in bush 

regeneration. 

40 hectares of this has been fenced off for regeneration since 1985 which is not grazed at 

all. More areas of regeneration are planned to be fenced in the future years as funds 

become available 
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Trial Site Details: 

Site Name: Pivot 1, .  Soil types include Panshanger sand, Brickendon clay, Eastfield 

association and Brumby  Association. 

GPS Co-ordinates: 512287E/397640N 

Area Size: 50ha 

Pivot 1 historical land use/crop rotations 

2006 ï wheat, 2007 ï poppies, 2008 ïwheat, oat, lucerne, 2009 -  peas,  lucerne, 2010 ï  

oats-onions, lucerne, 2011 - tama. 
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DIAGRAMATIC SUMMARY OF 

PIVOT SITE Pivot 1 : 2010/2013 

2010:  West onions - tama   East top pasture, East bottom lucerne -tama  

 

 

 

 

2011:  Glaxo poppies 

top synthetic treatment 

 

middle poppy mulch 

 

bottom renew 

 

2012: West: poppies -" Super Huia" white clover seed.  East  (western half barley), (eastern half tama) 

 

2013:  

West "Super Huia" white clover     East" Barblanca" white clover 
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Treatment Description: 

Pivot 1 : 2011/2012 

¶ Synthetic fertiliser at a reduction of 20% of standard rate plus Poppy Mulch to be 

applied at standard application rates currently in the industry  ( 1 truck load 

approx 7t or 12 cubic metres delivered and spread Longford $150 + GST, this 

equates to 12cubic metres/acre or 30 cubic metres/Ha 

¶ Synthetic fertiliser regime based on crop type. Standard practice. 

¶ Synthetic fertiliser at a reduction of 20% of standard rate plus Renew compost to 

be applied at 10 cubic metres/Ha.  Renew has a bulk density of .5-.6.  Cost to 

Longford area is $45/cubic metre delivered + GST with each load holding about 

50 cubic metres.  Spreading is an added cost. $8/ cubic metre. 

¶ The above treatments will be over-layed by different crop types over a 2 year 

period. 

Note: The rates of poppy mulch and renew compost have been worked out on industry 

average, and also equates quite closely per Ha on $ value. 

Renew compost and poppy mulch were analysed to ensure that we knew what each batch 

contained.  (Refer Appendix 1)  We also needed to consider farmers accreditation for 

overseas and domestic markets such as Fresh Care and Global Gap accreditation.  These 

were addressed and documentation provided to the certifying body.  Particular attention 

was given to ease of use, application, and uniformity of each product.  These are all 

critical parameters when a farmer decides on potential use of different products. 

West          East 
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Paddock Programme over the trial 

demonstration two year period 

2010 The break crop of tama was sprayed out and cultivation was one pass with a lemkin 

cultivator 

2011:Drilling of poppies was done by Glaxo using an agro drill.  Field officer was Mark 

Tate 0407099150. 

2012:  The poppies were harvested and the western side was drilled with a super huia 

white clover seed crop. Contractor for drilling was Charlie Hooper from Springland 

Agriculture 0409 809302. This was drilled using a single disc EXL warrior airseeder. 

The eastern half after poppy harvest was direct drilled with an annual ryegrass and a 

forage cereal- barley, drilled  by Springland Agriculture. In spring 2012 the eastern pivot 

sector was planted with onions for Webster Fresh, field officer Tim Smallbon 0448 

984877.   

The break crops of barley and annual ryegrass were used to provide weed control prior to 

sowing of the next crop in the spring time and also for winter grazing for livestock.  At 

the same time the break crop should have provided some organic matter back into the 

soil. 
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NRM Demo Site ñMountfordò (Pivot 1) Poppy Planting 2011 

¶ Crop: Poppies  

¶ Area: 50ha 

¶ Slug Baits Applied @ 5kg/ha (17-10-11) 

¶ Synthetic Fertiliser applied at Planting on all areas @ 200kg/ha 

¶ 50kg extra spread on top section to increase fertiliser rate to 250kg/ha 

¶ Synthetic Fertiliser Blend: 14:16:11 + 50kg boron/tonne 

 

Differences including soil type and susceptibility to wind erosion resulted in some areas 

being direct drilled (as marked) and some areas being conventionally sown. 
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NRM Demo Site ñMountfordò (Pivot 1) (October 2011) 

Application to Pivot 1 poppy crop. 

Application 

Date 

Product Application Rate 

26/10/11 Command 500ml/ha 

 Asulox 2Llha 

 Lemat 100ml/ha 

   

15/11/11 Starane Advance 900ml/ha 

   

28/11/11 Reglone 700ml/ha 

 Deluge 400ml/ha 

   

2/12/11 Phos Acid 2L/ha 

 Penncozeb 2.5kg/ha 

 Sumagic 500ml/ha 

 Uptake 300ml/ha 

   

5/12/11 Urea 75kg/ha 

   

13/12/11 Penncozeb 2.5kg/ha 

 Phos Acid 2L/ha 

 Moddus 1L/ha 

   

18/12/11 Ultimate 4.5mls/ha 

 Pulse 200mls/ha 

   

20/12/11 Urea 75kg/ha 

 

 

Charles in trial site Jan 2012.  Poppies at green capsule stage. 
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NRM Demo Site ñMountfordò (Pivot 1) (Dec 2012) 

Application to P1 West clover ( this was sown after poppy crop): 

Application Date Product Application Rate 

14/4/2012 Broadstrike 25g/ha 

 Raptor 45g/ha 

 Activator 200mls/ha 

   

7/4/2012 Broadstrike 25g/Ha 

 Bromicide 200 700mls/Ha 

 Agritone 750 300mls/Ha 

 Activator 100mls/100L of 

water 

   

7/6/2012 Sequence 500mls/Ha 

 Uptake oil 500mls/Ha 

   

3/9/2012 Broadstrike 25g/Ha 

 Bromicide 200 1.5L/Ha 

 Agritone 750 1.5L/Ha 

 Activator 100mls/100L of 

water 

   

25/9/2012 Sprayseed 2.5L/Ha 

 Stomp 1L/Ha 

   

19/1/2013 (dessicated prior to 

harvest) 

  

23/1/2013 winrowed paddock   

30/1/2013 harvested paddock Yield 750kh/Ha cleaned  

 

Application to P1 East( barley western side, tama eastern side (refer diagram): 

Application Date Product Application Rate 

4/4/2012 Agritone 750 1.3L/Ha 

 Kamba 500 280mls/Ha 

 Activator 100mls/ha 
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20th March 2013 LHS showing germinated barely RHS showing newly drilled clover. 

(From top of paddock looking down towards road). 

 

When the eastern half was in tama (east) and barley(west) both quarters were rotationally 

grazed utilising electric fences from May until the end of June with 600 ewes .  In August 

2012 it was noted that the  barley was quite wet and had been grazed hard.  Good growth on 

ryegrass.  When given the choice stock did tend to favour grazing the barley hard over the 

ryegrass.  The clover by August had put down a good root system. 

Changes to procedure 

A small test strip of TM 21 was added by the grower into the trial design and did not form 

part of the monitoring site! 
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27th April 2012 Eastern half of pivot. 

Charles on LHS in barley (West) and Adrian on RHS in tama (East). 
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¶ East: Onions planted 15/10/12 with Field Fresh 

Cultivation: one pass with deep cultivator+ power harrow bed-former 

Fertiliser: 3T/ha Dolomite, Pre Spread 9.14.17  @ 450kg/ha + copper sulphate @ 5kg/Ha + 

Zinc sulphate @ 10kg/Ha, sown 200kg Triple Super 

Irrigation: Lots!! 

Application to P1 East Onions: 

Application Date Product Application Rate 

1/10/2012 Glyphosate 3L/ha 

 Stomp 700mls/ha 

 Chlorpyrifos 700mls/Ha 

   

23/10/2012 Stomp 1.55L/Ha 

 Totril 200mls/Ha 

   

10/11/2012 Tramat  

   

15/11/2012 Totril 700mls/Ha 

 Tribunil 700g/Ha 

   

20/11/2012 Status 500mls/Ha 

 Uptake oil 500mls/Ha 

 Chlorpyrifos 700mls/Ha 

   

Topdress fertiliser 50/50 MOP /SOA 200kg/Ha 

   

9/12/12 Totril 500mls/Ha 

   

6/12/2012 Filan  1kg/Ha 

 Penncozeb 2.2kg/Ha 

 Grocal 5L/Ha 

 Bond 100mls/100L 
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NRM Demo Site ñMountfordò (Pivot 1) (Jan 2013) 

Application to P1 West: white clover (variety super huia; not for harvest just grazing) 

Application Date Product Application Rate 

17/1/2013 Sprayseed 3L/Ha 

 Activator 100mls/100L of 

water 

   

Late July 2013 Valor 30g/Ha 

   

Early October 2013  5.5.25 250kg/Ha 

 

Application to P1 East: white clover(variety  Barblanca; seed production crop for Midlands 

seeds). 

Application Date Product Application Rate 

5/2/2013 started watering   

   

28/8/2013 Broadstrike 25g/Ha 

 Raptor 45g/Ha 

 Uptake oil 500mls/100L of 

water 

   

Early September 2013 Buttress  1.3L/Ha 

   

22/10/ 2013 Bromicide 200 1.4L/Ha 

 Buttress 3L/Ha 

 Uptake oil 500mls/100L of 

water 
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METHOD  

Measurements of the following parameters were taken: 

¶ Agvita "Complete - Lab22" soil chemistry 

¶ Soil structure using ñSoil structure scorecard for sandy loam and loam textured 

topsoils in Tasmaniaò written by Bill Cotching 

¶ Soil depth (Penetrometer) 

¶ Microbial  

 

Soil sampling: 

Soil was sampled randomly throughout the plots and was made up of 30 subsamples each.  

These tests were taken to a depth of 10cm.  Samples were not collected from urine or dung 

patches, in gateways, on fence lines, areas of high traffic etc. 

Best practice sampling techniques were used and samples were stored out of direct sunlight 

while out in the field until they reached the lab. 

The samples were sent to Agvita in Devonport for analysis of the following; 

Total carbon (%), Total Nitrogen (%),C/N ratio, organic matter , pH (water), pH (cacl2), 

electrical conductivity (EC) ds/m, ESI, Chloride (mg/kg), P saturation ratio (PSR), 

phosphorus (mg/kg), potassium (mg/kg), sulphur (mg/kg), calcium (mg/kg), magnesium 

(mg/kg), sodium (mg/kg), cation exchange capacity, calcium (%), magnesium (%), potassium 

(%), sodium (%),total acidity (%), aluminium saturation (%), base saturation (%), ca/mg 

ratio, K/Mg ratio, zinc (mg/kg), iron (mg/kg), manganese (mg/kg), copper (mg/kg), boron 

(mg/kg). 

Microbial sampling was undertaken and samples were sent to Microbial Laboratories 

Australia. 

Clean gloves were worn prior to the start of sampling.  To take the samples a spade was used 

to scrape off the top 5cm of soil and a 15cm hole was dug.  The sub sample from one face of 

the hole was taken from top to bottom.  The sub sample was placed in a clean container that 

was large enough to hold all the sub samples for the combined sample. A total of 5 were 

taken in each treatment plot.  The combined sub samples were mixed thoroughly.  A 70ml 

soil sample jar was filled with the mixed soil, with the sides being gently tapped to settle the 

soil into the jar. The soil volume was level with the top of the jar before the cap was applied.  

The samples went directly into an esky on ice and were then taken back to the office, frozen 

and then sent to the lab in an express post parcel. 

 

 



Biological Cropping Rotation Trial 2013 
 

21  

 

General Microbiology Tests (for soil, compost, liquids, etc.) 

Test F1 ï Microbiology Suite 

This test can identify and quantify the biomass of 10 different groups of microbes in a 

sample, and provides  detailed information in assisting in managing soil microbiology to 

increase the microbial health and productivity of the soil. 

Unlike many other agricultural microbiology tests, the CIAAF test uses molecular markers 

unique to each different species of microbe to accurately measure what and how many 

microbes are in the actual soil samples.  The measurements are taken directly from the 

sample sent in. 

The microbial groups measured in Test F1 are: 

¶ Total microorganisms 

¶ Total bacteria 

¶ Total fungi  

¶ Prokaryotes  

Á Pseudomonas 

Á Actinomycetes 

Á Anaerobic bacteria 

Á Gram positive bacteria 

Á Gram negative bacteria 

¶ Eukaryotes   

Á Protozoa 

Á Mycorrhizal fungi (VAM) 

Two useful ratios are also included in the report: 

¶ Total: Anaerobic bacteria 

¶ Fungi: Bacteria 

The report also includes the CIAAF Microbial Diversity Indicator, a measure of the microbiological 

diversity, or species richness, present in the sample. 

The mass of 7 nutrients held in the biomass in the sample were also reported: 

¶ Nitrogen 

¶ Phosphorus 

¶ Potassium 

¶ Sulphur 

¶ Calcium 

¶ Magnesium 

 

 

 

 

 

http://www.ciaaf.com.au/soil-microbiology-testing/tests/test-f1/
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Results: 

The treatments in this trial were not replicated hence no statistical analysis could be carried 

out on the results.  The main objective was to determine if there is any evidence to justify 

further investigation into the treatments.  

 

Note: On graphs red horizontal line represents initial soil analysis results sampled 6/9/2011) 

 

 

 

The carbon levels in all treatments were quite erratic.  The carbon levels did increase in P1 

Synthetic 1.33 (14/1/2012) to P1 East Western Side Synthetic 2.33 (26/8/2013).  Except for 1 

treatment P1 west poppy mulch (26/8/2013) all other poppy mulch treatments had an increase 

in soil carbon from (14/1/2012) test. 
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¶ Due to the high mobility of nitrate and seasonal fluctuations (very wet late winter, 

early spring of 2013) in nitrogen levels it is hard to draw any conclusions from the 

results.   

¶ In practice one only needs to look at crops this season- to visually see that lots of 

leaching has occurred. 

¶ It is important to remember that as poppy mulch is not a composted product it does 

use N out of the ground to help finish its breakdown process before becoming 

available to the plant. 

¶ It is interesting to note that only 5 treatments increased from initial N level in the soil.  

While the trial was being conducted we did have quite wet winter/spring periods 

which may have leached at higher rates than normal.  It is also interesting to note that 

the clover crops being legumes did not show a greater % of N, this may just be due to 

the fact that more time was needed for mineralization to occur.  Another explanation 
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may have been with clover having perhaps a less fibrous root system compared with 

ryegrasses more N may have leached through the profile. 

¶ Given the very wet conditions at time of last sampling in August 2013, this may have 

masked the differences we might have expected to see in available N and S.  The 

organic forms may have needed more time to break down and accumulate nutrients. 

 

 

 

 

 

Initial C:N ratio on 6/9/2011 was 9.84.  It is difficult to find any real trends in these results.  

What was interesting was that initially the synthetic treatments did appear to have higher C:N 

ratios when compared to other treatments.  By the time all treatments had been sown to 

clover (both 1st and second year), for the final sampling on 26/8/2013 all C:N ratios were 

above the initial test results.  Regardless all results would be categorised in the "normal" 

range. 
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