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Summary 

Old Farm 
x Soil fertility is at, or close to, target levels.  
x Maintenance phosphorus/sulphur fertiliser is required for the next few 

years. 
x Some paddocks require capital inputs of phosphorus and potassium 
x While most paddocks have adequate to high potassium levels now, 

some maintenance K fertiliser will be required in a few years as soils 
are prone to leaching (confirm with next soil tests). 

x Check last time molybdenum and copper were applied. 
x Most of the property has been sown down to improved species. 
x There is an opportunity to improve winter pasture growth by selecting 

newer varieties of perennial grasses. 
x Urea or Gibberellic acid can be applied in winter to increase pasture 

growth rates.  

New Farm - “Tarara” 
x Despite assumed poorer fertiliser history, soil phosphorus and sulphur 

levels are at, or close to, target levels. Potassium levels are very high. 
x Maintenance phosphorus/sulphur fertiliser is required for the next few 

years. 
x Apply molybdenum and copper if not applied within last 7 years. 
x The new farm has poorer species composition and pastures may need 

to be renovated. Some paddocks had bracken which will be controlled. 
x The priorities are to lift the Olsen P (& apply moly/copper if required) 

and improve the grazing management (once the water supply is 
improved and fences are in).  After this has been done, the pastures 
can be assessed to see if the levels of clover and perennial ryegrass 
has improved to a desirable level. If not, then more ryegrass (& 
cocksfoot) will have to be sown. 
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Aim of the soil health & nutrient management plan  
The West Gippsland Catchment Authority “soil health” program made funding 
available to landholders in the area to increase their knowledge of soil health 
constraints, and improved grazing and nutrient management for their dryland 
pasture systems. In addition to participating in a local discussion group to 
study these topics, landholders had individual property management plans 
prepared which identified any constraints to pasture production on their farm, 
and outlined a 4-year nutrient management program. 

Property owners 
Bruce Whittaker & Jillian Staton. 

Property background 

Location 
1642 Walkerville Rd and 145 Illawong Crt , Tarwin Lower.  

Rainfall 
Long term average annual is 943 mm.   
Winter dominant rainfall pattern. 

Area 
The property consists of 85 Ha, which is in 2 separate blocks (Figure 1). The 
“Old farm” (45 Ha) is at 1642 Walkerville Rd and “Tarara” (40 Ha) at 145 
Illawong Crt (off Cape Liptrap Rd). 
 
On the new farm, the infrastructure (fences, yards, water) is still being 
developed and water supply is not reliable at present. Troughs will be fed from 
a new dam.  On the old farm, water supply, fencing and yards are all good. 

Land-classes and Soils 
The “Old farm” on Walkerville Rd is gently undulating country which is mainly 
sandy loams. The new farm, “Tarara”, has similar soils to the old farm, but is 
facing the coast and is more exposed. The new farm is thought to have a 
poorer fertiliser history. The light soils on both farms are prone to leaching of 
the more mobile nutrients such as potassium and sulphur. 

Enterprises 
Self-replacing cattle herd, calving in July/August.  

Stocking rate 
On the new farm, 40 cows/calves are the maximum number of stock that has 
been run. If these stock were carried for a full 12 months, this equates to 15 
DSE/ha (dry sheep equivalents). 
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On the old farm, 85 cows/calves are the maximum number of stock that has 
been run. If these stock were carried for a full 12 months, this equates to 28 
DSE/ha. 
 
The annual stocking rate varies for individual paddocks and from year to year 
with seasonal conditions. Most of cattle were sold off this year due to the dry 
conditions. The cows that were kept are running on the new farm. After the 
autumn break, cows with calves at foot will be purchased to restock. 
 
The average stocking rate for West Gippsland Beef farms participating in the 
Gippsland Monitor Farm program (DEDJTR 2012/13) is 23.3 DSE/ha, and the 
top 20% of Beef farms (across East and West Gippsland) are running 21.0 
DSE/ha. 

Pasture types  
There was quite a lot of bracken on the old farm when it was purchased 8 
years ago. The bracken has now been controlled. Lime was applied soon 
after purchase. Paddocks have been subdivided and pastures fertilised over 
that time. The old farm pastures consist of mainly of old stands (old varieties) 
of cocksfoot and sub clover, with varying amounts of perennial ryegrass 
(Figure 4). Some paddocks had patches of kikuyu or paspalum present. 
Weeds present were sorrel and flatweed. 
 
Attempts have been made to get more perennial ryegrass into paddocks (eg. 
Valley paddock on top of hill) by over-sowing, but hasn’t been very successful. 
 
The new farm has poorer species composition and pastures may need to be 
renovated. Some paddocks had bracken which will be controlled. Most 
paddocks had sub clover present (not much white clover), very little perennial 
ryegrass or cocksfoot, a high percentage of fog-grass, sweet vernal and 
flatweed (Figure 2). This farm is thought to have had a poorer fertiliser history 
and was laxly grazed by previous owner, which would explain the dominance 
of less productive, poorer quality grasses fog-grass and sweet vernal. 

Grazing management  
Paddocks are rotationally grazed throughout the year.   

Producer objectives  
x Improve pastures to maintain/or improve stocking rates, stock nutrition 

and cattle growth rates  
x Aim to lift the stocking rate on the new farm from 40 cows/calves (15 

DSE/ha) to something similar to the old farm. 
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Figure 1. Aerial photo – location of blocks on 1642 Walkerville Rd (top) and 
145 Illawong Court, Tarwin Lower. (property area indicated by blue line). 
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Potential constraints to pasture growth 
 
The profitability and sustainability of livestock enterprises are affected by the 
amount of pasture grown over the growing season, the quality of the pasture 
and the way it is utilised by stock. 
 
Drivers of pasture growth are: 

x Rainfall 
x Ambient temperature/soil temperature 
x Soil - chemical properties, physical properties and biology 
x Pasture species present 
x Grazing management 

 
The drivers that are under the landholder’s control are of course, soil 
management (not soil type/texture), pasture species and grazing 
management.  The following sections outline what tests or observations were 
made to identify where there are opportunities to improve pasture growth and 
the associated management options. 

Soil tests 
Soil tests were taken for 5 paddocks in July 2015 on the old farm (Farm 1) 
and three paddocks on the new farm called “Tarara” (Farm 2). Samples were 
processed by the Incitec Pivot Laboratory, Werribee. A summary of the results 
is shown in Tables 1 and 2.  
 
Soil tests should be taken every 3-4 years to fine-tune the fertilise program. 
Tests should also be taken prior to pasture establishment to determine the 
most appropriate pasture species and the need for lime or gypsum or capital 
inputs of fertiliser.  
 
Tests undertaken on soil in a standard soil test reflect the chemical properties 
of the soil. They include: 

x soil nutrient availability/fertility (P, K, S, Ca,N)  
x cation exchange capacity (Ca, Mg, K, Na, Al) – the ability of the soil to 

retain nutrients 
x soil acidity/alkalinity (pH) 
x organic matter/ organic carbon  

 
Soil texture (loam, clay loam etc) is the main soil physical property assessed 
in a soil test. This aspect of the soil cannot be changed. Some of the chemical 
tests (i.e. Ca:Mg ratio, Na%, organic matter %) are used to indicate if there 
are physical /structure problems with soil. 
 
Soil biological activity is not measured in standard soil tests. However, soil 
biological activity can be optimised by having the soil in the desirable pH 
range, having good soil fertility (to promote pasture/root growth for biota to 
feed on) and maintaining good ground cover and organic matter. 
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A more detailed explanation of the importance of each parameter shown on 
the soil test report is summarised in Appendix 1. 
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Table 1. Soil test results for Farm 1 (Old farm) for July 2015. 
 
 
 

Analysis 

 
 
 

Units Fa
rm

 1
 

Sh
ed

 1
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 1
 

Sh
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 2
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B
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Target or 
desirable 

range 

Phosphorus -P   (Olsen) mg/kg 9 13 7 19 12  12- 15 

Potassium  - K   (Colwell) mg/kg 160 220 110 290 220  140 sandy loam 

160 clay loam 

Sulphur      - S   (KCl 40) mg/kg 11 17 8 23 19  8 

pH                  (1:5 water)  5.9 5.7 6.1 5.9 5.9  5.3 – 6.0 

pH                  (CaCl2)  5.1 4.8 5.3 5.0 5.1  4.6 - 5.3 

Salinity (EC)  (1:5 water) dS/m 0.14 0.18 0.10 0.21 0.18  < 0.15 dS/m loam 

<0.20 dS/m clay 

Soil Texture     sandy loam sandy loam sandy loam sandy loam sandy loam   

Organic Carbon   % 5.5 8.0 5.8 9.6 6.0  3 - 6%  
(normal - high rainfall) 

Nitrate mg/kg not 

requested 
NR  NR  NR  NR   

Ammonium mg/kg NR  NR  NR NR NR   

Phosphorus Buffering Index PBI 26 
(very low) 

41 23 68 30  Varies with soil  

Phosphorus   (Colwell) mg/kg 25 29 12 44 26   

Calcium           (Exch) meq/100g 13.0 12.0 13.0 13.0 13.0   

Magnesium      (Exch) meq/100g 2.6 3.1 2.2 3.2 2.6   

Sodium            (Exch) meq/100g 0.39 0.65 0.28 0.74 0.35   

Potassium       (Exch) meq/100g 0.41 0.57 0.28 0.74 0.57   

Aluminium       (Exch) meq/100g 0.1 0.1 0.1 0.1 0.1   

Calculations         

Sum of cations   (CEC) meq/100g 16.5 16.4 15.9 17.8 16.6   

Calcium/Magnesium ratio  5.0 3.9 5.9 4.1 5.0  2 - 6 

Sodium % of cations  2.4 4.0 1.8 4.2 2.1  < 6 % 

Aluminium % of cations   

<0.6 <0.6 <0.6 <0.6 <0.6 

 
 

< 20% (peren. rye, 
fescue &cocksfoot)                                   
< 10% (phalaris) 
<5% (lucerne) 

Trace elements         

Copper (DTPA) mg/kg 1.8 0.9 0.5 0.7 0.9  >0.6 

Zinc (DTPA) mg/kg 6.0 3.2 2.3 3.2 3.8  >0.8 

Manganese (DTPA) mg/kg 7.4 9.1 5.1 12.0 14.0  >3.0 

Iron (DTPA) mg/kg 180.0 280.0 76.0 320.0 74.0  Soil test not recom. 
for predicting iron def 

in plants 
Boron (HWS) mg/kg 0.8 0.9 0.6 1.0 0.7  >0.8 
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Table 2. Soil test results for Farm 2 (“Tarara”) for July 2015. 
 
 
 

Analysis 

 
 
 

Units Fa
rm

 2
  

B
ot

to
m

 

Fa
rm

 2
  

G
ul

ly
 

Fa
rm

 2
 

Sp
rin

g 
    

 
Target or 
desirable 

range 

Phosphorus -P   (Olsen) mg/kg 9 17 9    12- 15 

Potassium  - K   (Colwell) mg/kg 260 280 250    140 sandy loam 

160 clay loam 

Sulphur      - S   (KCl 40) mg/kg 14 10 14    8 

pH                  (1:5 water)  6.2 6.1 6.1    5.3 – 6.0 

pH                  (CaCl2)  5.3 5.2 5.2    4.6 - 5.3 

Salinity (EC)  (1:5 water) dS/m 0.22 0.16 0.18    < 0.15 dS/m loam 

<0.20 dS/m clay 

Soil Texture     sandy loam sandy loam sandy loam     

Organic Carbon   % 7.0 6.6 5.9    3 - 6%  
(normal - high rainfall) 

Nitrate mg/kg not requested NR  NR     

Ammonium mg/kg not requested NR  NR     

Phosphorus Buffering Index PBI 25 11 130    Varies with soil  

Phosphorus   (Colwell) mg/kg 21 27 27     

Calcium           (Exch) meq/100g 10.0 11.0 9.0     

Magnesium      (Exch) meq/100g 2.8 3.7 3.5     

Sodium            (Exch) meq/100g 0.74 0.48 0.83     

Potassium       (Exch) meq/100g 0.68 0.72 0.63     

Aluminium       (Exch) meq/100g 0.1 0.1 0.1     

Calculations         

Sum of cations   (CEC) meq/100g 14.3 16.0 14.1     

Calcium/Magnesium ratio  3.6 3.0 2.6    2 - 6 

Sodium % of cations  5.2 3.0 5.9    < 6 % 

Aluminium % of cations   

<0.7 <0.6 <0.7  

  < 20% (peren. rye, 
fescue &cocksfoot)                                   
< 10% (phalaris) 
<5% (lucerne) 

Trace elements         

Copper (DTPA) mg/kg 1.0 1.4 0.5    >0.6 

Zinc (DTPA) mg/kg 4.7 7.3 3.1    >0.8 

Manganese (DTPA) mg/kg 5.6 9.9 4.3    >3.0 

Iron (DTPA) mg/kg 170.0 60.0 450.0    Soil test not recom. 
for predicting iron def 

in plants 
Boron (HWS) mg/kg 1.0 0.8 1.2    >0.8 
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Soil test interpretation and fertiliser requirements  
The recommended fertiliser program for the next four years, for the paddocks 
tested, is summarised in Table 3. 

Phosphorus (P) 
Where Olsen phosphorus levels are very high, there is the option to not apply 
P fertiliser for 1-3 years, depending on the level.  
Where Olsen phosphorus levels are in the desirable range, maintenance rates 
of P fertiliser have been recommended. Maintenance rates of phosphorus (kg 
P/DSE) are based on the soil’s phosphorus buffering index (or soil texture if a 
PBI not available) multiplied by the stocking rate carried to give kg P/ha. 
For example:  

x If a sandy loam has a maintenance P requirement of 0.6 kg P/DSE.  

x If stocking rate is 28 DSE/ha. 

x Maintenance P rate is (0.6 x 28) = 16.8 kg P/ha 
Where Olsen P levels are below the desirable range, capital rates of fertiliser 
have been recommended. These are rates in addition to the normal 
maintenance fertiliser. For clay loams (or soils with a high PBI), an extra 10 kg 
P/ha is need to shift the Olsen P by 1 unit. For sandy loams (low PBI) an extra 
7 kg P/ha is need to shift the Olsen P by 1 unit. 
Single superphosphate (abbreviation SSP) contains 8.8% P and 11% S, and 
is usually applied where P and S are required. If only P is required, high 
analysis P products, like Double Super (16.8% P, 4.0% S) or MAP (21.9% P, 
1.5% S, 10% N) or DAP (20.0% P, 1.6% S, 18% N) can be used. These 
products contain very little S. These products can be cheaper than SSP due 
to lower transport /spreading costs.  

Potassium (K) 
Where Colwell P levels are above the target level, no potassium fertiliser has 
been recommended. Where Colwell P is marginal or low, a potassium 
fertiliser such as muriate of potash (MOP contains 50% K) has been 
recommended.  
 
Note:  

x Cutting hay can remove large quantities of potassium from a paddock 
(around 15 kg K/ 1 tonne hay cut). 

x Potassium is a more mobile nutrient in the soil than phosphorus. Sandy 
soils are at risk of potassium leaching down the profile, hence losses 
can occur and some potassium inputs may be required periodically, 
even if hay is not cut. 

Sulphur (S) 
Where KCL40 S levels are above the target level, no maintenance sulphur 
fertiliser may be required. In this situation, there is the option to use high 
analysis P fertilisers (which contain very little sulphur). 
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Where KCL40 S is marginal or low, sulphur fertiliser has been recommended. 
This is usually in the form of single super phosphate (SSP). 
Note:  

x Sulphur is a more mobile nutrient in the soil than phosphorus. Sandy 
soils are at risk of sulphur leaching down the profile, hence losses can 
occur and some sulphur inputs may be required on a regular basis.  

Alternative fertilisers 
Alternatives to the common granular inorganic products, mentioned above, 
can also be used to supply nutrients to pastures. Chicken litter and composts 
have a range of nutrients in them and also contain organic matter, but they 
can also be highly variable in their composition and cost per tonne spread. If 
considering using an alternative product, it is important to get an analysis 
done on the product to determine if it will supply the nutrients you require at 
an acceptable cost. 

Lime (Calcium carbonate) 
Where pH (CaCl2) is in the desirable range and the aluminium level is low and 
harmless for the pasture species being grown (or intended to be sown), no 
lime has been recommended. However, the soil pH and aluminium levels 
should be monitored over time as soils may be slowly acidifying and lime may 
be required in the future.  
 
Where pH (CaCl2) is below the desirable range and the aluminium level is 
elevated or high, lime has been recommended. Rates of lime are based on 
what increase in pH is required (to lift pH into the desirable range for the 
pasture species to be grown) and the soil texture. Heavier soils need more 
lime, to change the pH, than sandy soils. 

Gypsum (Calcium sulphate) 
Sodium levels greater than 6% in clay loam and clay soils can cause soil 
dispersion (surface sealing) which can reduce rainfall infiltration and seedling 
emergence.  These soils may be responsive to gypsum. The calcium in the 
gypsum displaces the exchangeable sodium from the clay particles and the 
increased calcium improves the soil structure. Soil dispersion could be a 
bigger issue at the pasture establishment phase than for established 
pastures. 
 
Soils with high sodium levels may or may not be saline (i.e. have a high EC 
dS/m). Gypsum can also be applied to very saline soils to reduce surface salt 
levels and help with establishment of salt tolerant species. In some cases, 
lime is applied to saline soils as an alternative source of calcium, to displace 
the sodium from the clay. The proximity to a source of gypsum versus lime 
(and cost of transport) can be a factor affecting the choice of ameliorant. 

Nitrogen 
Nitrogen is not applied as a maintenance fertiliser but can be used tactically in 
late autumn, to fill a winter feed gap, or in early spring to boost silage/hay 
cuts.  
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Nitrogen can be used at sowing, in addition to phosphorus fertiliser, to 
improve pasture establishment. Pastures and crops can be sown with MAP or 
DAP.  

Trace elements 
Molybdenum and copper are usually deficient in this district and are required 
every 6-7 years. The need for trace elements should be confirmed with a leaf 
analysis or fertiliser test strips if in doubt. Soil tests are a guide only. 
Rates of molybdenum are 50g/ha per application and copper 1-2 kg/ha per 
application.   
Boron deficiency is less common, but the need for boron should also be 
determined by with a leaf analysis or fertiliser test strips. 

Timing of application 
Phosphorus, sulphur and potassium fertilisers are generally applied in late 
summer –early autumn and prior to the autumn break. This ensures the 
fertiliser will be there to optimise the autumn-winter pasture growth.  
It is important to maintain at least 70% ground cover in flat country and 90-
100% ground cover in hill country, to reduce the risk of soil erosion.  This will 
also prevent loss of any spread fertiliser if heavy rain (thunderstorms) occurs. 
Care should be taken to avoid spreading fertilisers too close to waterways to 
prevent contamination of water. 
If high rates of potassium are required in one year, then the fertiliser can be 
split over 2 applications in autumn and spring. This can reduce the risk of 
nutrient leaching in very sandy soils.   
Nitrogen can be applied tactically in May-early June to increase pasture 
availability in winter or can be applied in late August-September to boost 
spring growth for fodder conservation.  
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Table 3. Fertiliser recommendation for next four years* 

Paddock Comment 2016 2017 2018 2019 
Farm 1 
Shed 1 

Capital phosphorus, 
then maintenance P.  
Sulphur adequate. 
 
Potassium adequate 
 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 
 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP) 
 
 
25 kg K/ha  
(50 kg/ha MOP) 
Alternatively, apply 
240 kg/ha 4&1 

Farm 1 
Shed 2 

Maintenance 
Phosphorus & 
Sulphur 
 
Potassium adequate 
 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 
 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
25 kg K/ha  
(50 kg/ha MOP) 
Alternatively, apply 
240 kg/ha 4&1 

Farm 1 
Valley 

Capital phosphorus  
 
Sulphur adequate 
 
Potassium marginal 
 
 
 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
30 kg K/ha  
(60 kg/ha MOP) 
 
Alternatively, apply 
300 kg/ha Super 
Potash 4&1 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
30 kg K/ha  
(60 kg/ha MOP) 
 
Alternatively, apply 
300 kg/ha 4&1 

Farm 1 
Lake 

Maintenance 
Phosphorus & 
Sulphur 
 
Potassium high 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

Farm 1 
Back 

Maintenance 
Phosphorus & 
Sulphur 
 
Potassium adequate 
 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 
 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
25 kg K/ha  
(50 kg/ha MOP) 
Alternatively, apply 
240 kg/ha 4&1 

Farm 2 
Bottom 
 

Capital phosphorus, 
then maintenance P.  
Sulphur adequate. 
 
Potassium high. 
 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 
 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP) 
 
 
- 

Farm 2 
Gully 
 

Maintenance 
Phosphorus & 
Sulphur 
 
Potassium high 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP)  
 
 
- 

Farm 2 
Spring 
 

Capital phosphorus, 
then maintenance P.  
Sulphur adequate. 
 
Potassium high. 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 

24 kg P/ha 
(250 kg/ha SSP)  
 
 
- 

17 kg P/ha 
(190 kg/ha SSP) 
 
 
- 
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Figure 2. Jillian Staton and Jenny O’Sullivan (WGCMA) in the Stockyard paddock on 
the new farm on Illawong Crt. The pasture consists of fog grass, sweet vernal, 
flatweed and sorrel with some sub clover. The paddock has quite a lot of rank feed 
due to its previous management of light grazing.  (photo: February 2016). 

 

  
Figure 3. Sub clover plant from a paddock on the new farm, showing some small 
nodules (photo: February 2016). 

 

 
Figure 4.  “Valley” paddock on the old farm on Walkerville Rd. The pastures on this 
farm were generally very good and were mainly composed of cocksfoot and sub 
clover, with minimal weed content.  (photo: February 2015). 
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Pasture species 
Many paddocks on the old farm have been sown down (not sure how long 
ago) to perennial ryegrass and cocksfoot. The new farm has poorer species 
composition and pastures may need to be renovated. There are opportunities 
to improve winter pasture growth rates of existing good pastures and to 
establish newer varieties in areas to be renovated.  
There are newer perennial grass varieties available which have superior 
winter growth to the old cocksfoot (i.e. Porto, Currie) and old perennial 
ryegrass (i.e. Victorian) such as Avalon, Banquet, One 50 or Base ryegrass. 
At the time of inspection (February) it was too early/too dry to fully assess the 
amount of sub clover in paddocks but most paddocks on the old farm had 
some sub clover present. There was not much white clover present. The sub 
clover samples we dug up appeared to be have some nodules (Figure 3). 
Once you get more rain in autumn, you can assess the amount of clover 
present and check if the clover is nodulating properly. If there is a lack of sub 
clover or failure of sub clover to produce nitrogen (in the nodules) this could 
indicate a moly/copper deficiency.  If the pasture is nitrogen deficient the 
winter growth rates of the perennial grasses will be severely limited.  
Healthy sub clover (and white clover) should provide the biggest supply of 
nitrogen to the pasture, but urea can be used to top up soil N at key times in 
the year. Urea can be applied in May to boost winter growth rates of improved 
perennial grasses or can be used in early spring to boost hay yield.  
Gibberellic acid (GA is a natural plant hormone) can be applied in winter to 
increase pasture growth rates. This product can be applied to perennial 
ryegrass at the rate of 20g/ha. 

Species options for paddocks planned to be renovated 
Pasture mix for well drained, sandy loam soils - Option 1 

x Riverina and Leura sub clovers (8kg/ha) PLUS  
x Nomad/Prestige White clover (1kg/ha) PLUS 
x Base AR37 or Banquet II or One50 Perennial ryegrass (12 -15 kg/ha) 

Perennial ryegrass varieties like Base (AR37), Banquet II (Endo 5) and One 
50 (AR37) are all late flowering varieties, which have very good winter growth, 
good feed quality late in the spring and contain safe endophytes.  
 
An old and very persistent variety of ryegrass is Victorian. Victorian is still a 
very popular variety (particularly in lower rainfall areas) but it has poorer 
winter growth and contains the wild endophyte capable of causing ryegrass 
staggers. It is quite possible this variety may have been sown on your farms. 
 
Pasture mix for well drained, sandy loam soils - Option 2 

x Riverina and Leura sub clovers (8kg/ha) PLUS  
x Nomad/Prestige White clover (1kg/ha) PLUS 
x Base AR37 or Banquet II or One50 Perennial ryegrass (3 kg/ha) 
x Yarck cocksfoot (3 kg/ha)  
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For paddocks that have good clover but low percentage of perennial ryegrass 
or cocksfoot, you can over-sow/drill in new ryegrass seed. Paddocks need to 
be well grazed before-hand, and should aim to sow around the time of the 
autumn break. 
 
If you wish to introduce more cocksfoot, you would need to spray out the 
existing pasture first prior to sowing. Cocksfoot is not as vigorous a seedling 
as ryegrass, and will be outcompeted by the weeds if they are not controlled 
first. 
 
The steps for undertaking a full pasture renovation are:  

x Wait for autumn break and good germination of weeds. 
x Spray paddock with high rate of glyphosate to kill all weeds.  

Add an insecticide, for red-legged earth mite control, to the tank mix. 
Due to presence of flatweed and some sorrel, you may need to add a 
low rate of Dicamba to the glyphosate. Dicamba has a plant back 
period of 7 days if used at the low rate (check label). 

x Direct drill pasture mix with 50 kg/ha DAP – 3 to 7 days later 
(depending on herbicides used).  

x Don’t apply potash fertiliser with the seed – apply muriate of potash 
either before sowing or afterwards. 

x Monitor new pasture for insects and weeds. 
x Can give paddock a quick, light graze once seedlings are well 

anchored and around 10-15 cm high. 
 
 
 
 
  



 17 

Grazing Management 
Grazing management is a powerful tool that can be used to: 

x increase pasture growth rates (especially in winter) 
x increase winter carrying capacity manipulate pasture 

composition/reduce weeds 
x improve perennial grass (& lucerne) persistence 
x maintain ground cover 
x improve pasture utilisation 

On this property, a rotational grazing system is already in place with the cattle 
herd.  On the old farm, the infrastructure is in place to manage the rotation 
very well, and cattle only spend a week in each paddock.  
There is the potential to improve the grazing management on the new farm 
(once the infrastructure is in place) to lift the pasture growth rates in winter, 
improve utilisation and ensure sown perennial grasses persist.  
Research has shown that compared with continuous grazing, rotational 
grazing can allow stocking rates increases of 10-30% to be achieved, 
depending on system used. A simple system using 4 paddocks in the rotation 
can lift carrying capacity by 10-20% and a system using eight or more 
paddocks can lift carrying capacity by 20-30%. 
Rotational grazing allows plants to be rested between grazings.  This allows 
them to replenish their carbohydrate reserves in their tiller bases (in crown of 
plant), improve the size of the root system and produce more leaf area for the 
next grazing event.  Over time the perennial plants increase in size which 
increase total pasture (kg DM/ha) grown over the year, will provide better 
ground cover and reduce invasion of weeds.  
The length of the rest period varies with the time of the year. The best 
indicator to use, to decide when a pasture is ready to graze, is the number of 
leaves per tiller that have regrown on the perennial grass. The target for 
perennial ryegrass and fescue is 3 leaves per tiller and for phalaris and 
cocksfoot it is four (Figure 5). 
Some typical rest periods for paddocks, between grazing, as a guide are: 

x Autumn   - 30-40 days 
x Winter     - 40-50 days 
x Spring     - 18-22 days (OR can set stock for calving) 
x Summer - 70 + days (depends if get rain or not) 

Grazing a paddock for a week or less, will reduce the risk of re-grazing the 
newly emerging shoots (which start to grow 2-3 days after initial grazing) and 
this will also improve the overall pasture growth rates. 
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Figure 5. Leaf stage is an indicator of when perennial grasses are ready to 
graze. Phalaris (left) has 4 live leaves per tiller and perennial ryegrass has 

three.  
  

Source:Prograze Source: Watson 
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Appendix 1: Parameters tested in a standard soil test 
& their importance to plants and soils 
 
Phosphorus (P) 
Available phosphorus is measured using the Olsen or Colwell test. 
Phosphorus is an essential macro nutrient for plants being a constituent of 
nucleic acids, cell membranes and the energy carrying compound ATP. 
 
Phosphorus Buffering Index (PBI) 
PBI is a measure of how strongly the soil holds onto phosphorus and is an 
indicator of how efficiently applications of phosphorus fertiliser will be at 
maintaining available phosphorus to plants. For example, a low PBI indicates 
that good plant responses can be obtained from small applications of P 
fertiliser, and less maintenance fertiliser will be required to maintain the soil 
Olsen P.  
 
Potassium (K) 
Exchangeable potassium is measured using the Colwell test. 
Potassium is an essential macro nutrient for plants being required for 
photosynthesis, translocation, cellulose formation, enzyme activities, and 
stomatal control. 
 
Sulphur (S) 
Available sulphur is measured using the KCl40 or CPC test. 
Sulphur is an essential macro nutrient which is used in the formation of amino 
acids, proteins, and oils. It is necessary for chlorophyll formation, promotes 
nodulation in legumes, helps develop and activate certain enzymes and 
vitamins, and is a structural component of two of the 21 amino acids that form 
protein. 
 
pH  
pH is a measure of the soils acidity or alkalinity. Two tests are used to 
measure pH, they are, 1:5 water and CaCl2. 
 
The pH affects availability of certain nutrients in the soil. At low pH (acid), the 
trace element molybdenum can become less available to plants. Conversely 
aluminium and manganese become more available when pH water drops below 
5.5, and these elements are toxic the plants. They restrict root development 
reducing the plants ability to take up nutrients and water. At high pH (alkaline) 
the trace element boron can become unavailable. 
  
Soil pH also affects the soil biology. For example, earthworms and rhizobia 
bacteria (that allow legumes to fix nitrogen) prefer soil pHwater in the range 5.0-
8.0.  
 
Salinity/Electrical conductivity (EC) 
Salinity is measured by the electrical conductivity of the total salts in the soil.  
High salt levels produce a drought-like effect on plants, as salt prevent plants 
taking up water. It can lead to reduced pasture growth and death of plants if 
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the salt level is high enough. Different plant species have different salinity 
tolerances. Salinity can be caused by high water-tables, poor drainage or 
flooding from sea water (in coastal, swamp areas).  
 
Soil texture 
Soil texture describes the amount of sand, silt and clay particles in a soil. Soil 
texture cannot be changed. The proportion of sand, silt and clay in a soil 
influences water infiltration, water and nutrient retention, and the amount of 
organic matter/carbon that can be built up. 
 
Organic Carbon(C)  
Organic carbon plays a role in soil structures (small particles of organic matter 
and humus holds soils aggregates together) and provides a food source for 
micro-organisms. Soils with low levels of organic matter/carbon can ‘slake’ 
(aggregates fall apart when wet) which prevent good infiltration of rainfall. 
 
Cations 
The level of exchangeable cations (positively charged elements) - Calcium 
(Ca), Magnesium (Mg), Sodium (Na), Potassium (K) and Aluminium (Al) – are 
all measured individually. Several calculations are then done (see below).  
 
Sum of cations 
This is the sum of Ca, Mg, Na, K and Al in a soil.  
The sum of cations (or cation exchange capacity) reflects how well the soil 
can retain nutrients and make them available to plants. 
Clay soils naturally have a higher sum of cations than sandy soils. The sum of 
cations can be increased slightly in sandy soils by improving the organic 
matter. 
 
Calcium/Magnesium ratio 
Calcium is a vital nutrient for plants and fortunately calcium deficiency is rare 
in Australian soils. Calcium also plays an important role in soil structure. 
Calcium holds soil particles into aggregates (with pore spaces for air and 
water movement) more effectively than magnesium or sodium. Magnesium or 
sodium can cause dispersion. So it is desirable to have a soil with higher 
exchangeable Ca than Mg or Na. The ratio of Ca to Mg gives an indication if 
there might be soil structural problems. 
 
Sodium % of cations 
Sodium contents greater than 6% of the cation exchange can cause 
dispersion in clay loams and clay soils. Dispersion is where the surface of the 
soil seals up when wet (forms a hard crust) and this prevents rainfall 
infiltration.  
 
Aluminium % of cations  
Aluminium is toxic to plants if present at high enough levels for the particular 
species. Al restricts root development reducing the plants ability to take up 
nutrients and water.  

 


