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Abstract 

Beef production in the Northern Tablelands region can be limited by soil fertility. This project 

trialed a number of nutrients (applied as products that have been shown scientifically to be 

beneficial) and other nutrients were chosen using local knowledge of those nutrients most 

likely to give a pasture response. Although this project wasn’t able to show significant 

differences between treatments and therefore not practical to calculate economics of the 

different treatments, the trends would indicate that the appropriate nutrients to individual 

properties should be applied to maintain production. Generally phosphorus, sulphur and 

molybdenum (occasionally selenium, cobalt and copper in livestock) were determined to be 

the most limiting factors to pasture and livestock production in the Northern Tablelands. 

Overall, the project has highlighted the need to identify the nutrients that are most limiting 

and then select the most appropriate product taking account of the availability of the 

nutrients within the products.  
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Executive summary 

Granite soils are low in fertility, particularly deficient in major nutrients and a range of trace 

elements essential for pasture growth and animal production. Over the past 10 to 15 years 

fertiliser prices have increased significantly and producer’s ability to pay has decreased. 

There is also the perception that the traditional fertiliser usage is not giving the response in 

both pasture and livestock growth rates that the producers have expected and presumably 

have been obtaining in the past. Producers are currently faced with the choice of a wide 

range of traditional and new products to address their soil fertility and pasture utilisation 

issues. This trial was developed to make comparisons between a number of nutrients and/or 

products. 

The first objective of the trial was to demonstrate an increase in pasture dry matter 

production and utilisation through more informed decision making and strategic investment 

in soil fertility treatments.   Five properties were selected to cover the major range of soil 

types, fertiliser histories, pasture types and rainfall throughout the district. While the results 

showed no scientifically significant differences between treatments, overall trends and 

significant differences have generally occurred positively with the traditional fertiliser 

products, suggesting that producers need to continue with a regular fertiliser program. 

Secondly, this trial aimed to determine an increase in the kilograms of beef produced per 

hectare as a result of increases in dry matter on offer and utilisation. However for the 

duration of this trial the area was primarily in a dry period that cumulated in the region been 

drought declared. This obviously reduced pasture growth and producer’s stocking 

capabilities and therefore the ability of this trial to determine outputs to meet this objective. 

Thirdly, the project aimed to build community knowledge on improving pasture growth and 

utilisation on the Northern Tablelands through better investment in soil fertility. This was 

achieved by holding two field days that included farm walks at demonstration sites that 

involved 54 producers. 

 
The project results indicate to producers across the region and into other regions, that there 

are no silver bullets or short cuts to fertiliser management in maintaining livestock 

production. But the information provided allows producers to make informed decisions about 

investment in soil fertility products for improved pasture production and utilisation. The trial 

does benefit local livestock producers with a number of key messages that are applicable to 

producers on a regional scale: 

1) Assess all factors involved in the livestock production system – soil chemical, physical 

and biological levels, pasture species, grazing management, livestock management, 

climate changes etc. 

2) Identify the nutrients that are most limiting and/or require maintaining for your enterprise 

stocking rate and then select the most appropriate product (taking account of the 

availability of nutrients within the products) to achieve this goal. 

3) Generally phosphorus, sulphur and molybdenum (occasionally selenium, cobalt and 

copper in livestock) are still the most limiting factors to livestock production. 

4) Always consider the economics – can you afford not to apply nutrients? 
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1 Background 

Over the past 10 to 15 years fertiliser prices have increased significantly and the livestock 

producer’s ability to pay has decreased. There is also the perception that traditional fertiliser 

use is not realising the response in both pasture and livestock growth rates that the 

producers have expected and presumably have been obtaining in the past. This has also 

been complicated by unfavourable dry/drought periods prevailing for the majority of the 

period. This reduces pasture growth and therefore the ability for visually assess responses 

to fertiliser inputs. Producers then question their traditional use of fertiliser and look towards 

alternatives. Unfortunately for the producer there is a plethora of products peddled 

throughout the market place with little or no independent scientific evidence to show that 

they produce the results claimed or the economics of using such products. 

Accordingly the project objectives were to: 

1) demonstrate an increase in pasture dry matter production and utilisation through more 
informed decision making and strategic investment in soil fertility treatments  

2) demonstrate an increase in the kilograms of beef produced per hectare as a result of 
increased dry matter on offer and utilization 

3) effectively engage at least 80 beef producers in project communication activities  
 

2 Method 

The project consisted of 5 properties located in the northern part of the NSW Northern 

Tablelands (Deepwater, Tenterfield, Liston & Wylie Creek [the latter amalgamated in the last 

year]). They were selected (Granite Borders Landcare in consultation with NSW DPI 

Agronomist and Liston and Tenterfield Landcare groups) to cover the major range of soil 

types, fertiliser histories, pasture types and total average annual rainfall throughout the 

district. To this effect soil types covered were a brown clay loam (granite), sandy loam (blue 

granite), brown/grey sandy clay loam (granite), grey clay (“trap”) and a grey loamy sand 

(coarser granite). Fertiliser histories ranged from annually fertilising with 125 kg/ha single 

superphosphate to no fertiliser in the last 15 years. Pasture types varied from improved 

introduced species on the better fertilised properties, through improved naturalised species, 

introduced tropical grass/temperate legume species to improved native species as the 

fertiliser history declined. Annual average rainfall ranged from approximately 825mm to 

1100mm. 

A total of 17 different nutrients/products were used in different combinations to make 36 

diverse treatments across all sites with 20 common treatments over the 4 main sites (Wylie 

Creek had 4 common treatments) including a control (nil fertilizer). Plot size was 5 m long x 

2 m wide with randomized treatment allocation within each of the 3 replications.  Treatments 

were only applied by hand, once at the beginning of the trial. This occurred between 

October/December 2011.  
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Products/nutrients used were as follows: 

Product    Description    Rate/ha  Cost/ha ($) 

Single Superphosphate  traditional fertiliser containing 8.8% total P; 125 kg/ha 54.38 

    8.6% available P; 11% sulphate S; 20% Ca 

Molybdenum Superphosphate traditional fertiliser as above plus 0.05% Mo 125 kg/ha 63.13 

Muriated Potash   fertiliser supplying potassium 50% K  50 kg/ha  35.75 

NTS Guano
TM 

Granules  fossilized seabird droppings; total P ~12% 250 kg/ha 284.50 

    Ca 25 – 30%; C 6.5%; particle size 2 – 5mm 

NTS Soft Rock
TM

   colloidal calcium phosphate; total P 8 – 9%; 350 kg/ha 280.00 

    soluble P 0.83%; Si 15 – 25%; K 0.7%; 

    Ca (as phosphate) 19.3%  

BioAgPhos   reactive phosphate rock treated with microbes 80 kg/ha  38.40 

    total P 12%; available P <6%; sulphate S 1% 

    Ca 27% 

Gypsum    contains sulphate S 10 – 15%; Ca 12.5 – 19% 80 kg/ha  12.00 

NTS Dia-Life
TM  

 micronised diatomaceous earth; silicon 12.5%; 2 litres/ha 27.46 

    silica >25%; B 0.7%  

NTS Stabilised Boron Granules
TM 

active min. 90%; humic acid 40% min.; effective  20 kg/ha  67.94 

    B (as B2O3 dry basis) 3%
 

   

NTS Soluble Humate Granules
TM

 humates from brown coal; water soluble K 10 kg/ha  29.71 

    humate min. 70%; K (dry basis) 8.5%); solubility  

    85%; moisture 15% 

Compost    Mara Seeds compost N 1.88%; P 2.66%;  200 kg/ha  25.00 

K 1.54%; S 0.64%; C 20.5%; Ca 8.65%  & 5 t/ha  625.00 

Biochar    made & supplied by Mara Seeds; composition 5 t/ha  3000.00 

    unknown     & 10 t/ha  6000.00 

Cement    used as a source of silicon; silica 21% (SiO2) 100 kg/ha 45.00 

Feedlot manure   sourced from Rangers Valley Feedlot; P 0.21% 5 t/ha  190.00 

    N 1.5%; K 0.49%; S 0.11%; Ca 0.65%; OC 18.7% 

NatraMin Cal S    Bio active mineral fertiliser; total P 0.06%;  400 kg/ha 154.00 

    S 5.8%; K 2.0%; Si 17.3%; Ca 10.7% plus some 

    trace elements 

Urea    source of N 46%    125 kg/ha 85.25 

         & 250 kg/ha 170.50 

Charcol    source of carbon and other nutrients;  5 t/ha  n.a. 

    2 grades used; analysis not available  & 10 t/ha   

SITE SOIL TYPE SOIL TEXTURE DOMINATE PASTURE TYPE HISTORY (last 10 years) TREATMENTS No.'s

  Tenterfield 1   Blue granite   Sandy loam   Biannual rye/fescue + annual grasses   Intermittent superphosphate, short term forage cropping   1,2,3,4,5,6,7,8,9,10.11,12,12,14,15,16,17,18,19,20,22,26,27

  Tenterfield 2   Granite   Brown/grey sandy loam   Paspalum, fescue, cocksfoot, white clover   Regular topdressing 125 kg/ha single superphosphate   1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22

  Deepwater   Trap (podsolic)   Grey clay loam   Native - redgrass, annual lovegrass, microlaena   No fertiliser on regular basis   1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24

  Liston   Blue granite   Brown clay loam   Fescue, cocksfoot, ryegrass, white clover   Regular topdressing 125 kg/ha superphosphate, lime 8 yrs ago   1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20

  Wylie Creek   Medium granite   Grey loamy sand   Rhodes, digit, lucerne, white clover   Topdressing approx. once every 4 yrs   1,2,5,13,23,24,27,28,29,30,31,32,33,34,35,36,37

TREATMENT TREATMENT TREATMENT TREATMENT TREATMENT TREATMENT TREATMENT TREATMENT

No. No. No. No.

1 Nil Fertiliser (control) 11 Dia-Life 20 S Superphosphate + Potash + Boron + humate + Dia-Life 29 Biochar (low rate) + S Superphosphate

2 S Superphosphate 12 Boron granules 21 Feedlot Manure 30 Biochar (low rate) + Compost (high)

3 Mo Superphosphate 13 Boron granules + S Superphosphate 22 Feedlot Manure + additive 31 Charcol 1 (low rarte)

4 Compost (high rate) 14 Cement + S Superphosphate + Boron 23 Cal S 32 Charcol 1 (high rate)

5 Compost (low rate) 15 BioAgphos + Gypsum 24 Cal S + S Spuerphosphate 33 Charcol 2 (low rate)

6 Compost (low rate) + S Superphosphate 16 Humate granules 25 Urea (low rate) 34 Charcol 2 (high rate)

7 Biochar (low rate) 17 Humate granules + S Superphophate 26 Urea (high rate) 35 Charcol 1 (low rate) + S Superphophate

8 Biochar (low rate) + S Superphosphate 18 Potash 27 Biochar (low rate) 36 Charcol 2 (low rate) + S Superphosphate

9 Guano 19 Potash + S Superphosphate 28 Biochar (high rate) 37 Charcol 2 (low rate) + Compost (high rate)

10 Soft Rock 
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Herbage mass harvesting interval varied depending on the seasonal conditions at each site 

with 2 sites receiving 3 harvests during 2012 (summer, winter, spring), one site 2 harvests in 

2012 (autumn, winter) and 2 sites had one harvest each (summer 2012 and winter 2013).  

All sites (except Tenterfield 1 due to early termination) were tested for soil nutrient status 

and selected sites (improved pasture [Tenterfield 2] v’s native pasture [Deepwater] were 

tested for biological aspects.  The tests for nutrient and biological aspects were collected 

with a coring tool collecting 15 cores of 0 – 10cm depth from each replication of the 

treatment, then the 3 replications bulked for each treatment.  The sampling was undertaken 

towards the end of the project period (2013) to ascertain if the application of nutrients 

through the treatment were effective in raising the nutrient and biological levels in the soil. 

The comparison is achieved through comparing the original levels as indicated in the control 

treatment (nil fertiliser) with that obtained under each different treatment.  

Herbage mass was primarily calculated through hand cutting of 2 quads/plot, air dried and 

weighed for all 3 replications. Initial harvest of 2 sites (Liston and Tenterfiled 1) herbage 

mass was calculated by harvesting with a lawn mower a strip of each plot, weighed, sub 

sampled and dried to calculate dry matter percentage which is used to calculate overall 

herbage yield per plot. After each harvest the sites were allowed “free access grazing” by 

livestock for 30 to 40 days followed by complete exclusion of livestock until next harvest 

date. Data analysis was undertaken using anova (single factor) system to an LSD of <0.05 

significance.  

 

3 Results and discussion 

Treatment application was in late 2011 in relatively improved seasonal conditions throughout 

that summer/autumn period. Mid to late 2012 and early 2013 seasonal conditions 

deteriorated limiting the responses likely from the treatments.  

 

Soil types varied considerably from medium/coarse granite through to fine/blue granite and a 

trap/ podsolic soil – in other words from a sandy loam to a clay loam. The fertility of the soils 

varied in their phosphorus buffering index (PBI) and levels of phosphorus (P) and sulphur (S) 

– critical P levels as indicated by the PBI varied from 25 mg/kg to 80 mg/kg, P levels from 23 

mg/kg (lowest critical P levels) to 35 mg/kg (highest critical P levels) and S levels 2.8 to 8.4 

mg/kg. The levels of P in particular and S to a lesser degree, correlated reasonably well with 

the cooperators fertiliser history. Given the above soil indicators it was envisaged that a 

response to the applied treatments was not unreasonable (see table above). 

SITE SOIL TYPE SOIL TEXTURE HISTORY (last 10 years) Phosphorus PBI Sulphur pH OC Nitrate B

(Colwell) (KCl40) (CaCl2) (%) (mg/kg) (mg/kg)

  Tenterfield 2   Granite   Brown/grey sandy loam   Regular topdressing 125 kg/ha single superphosphate 27 100 8.4 4.9 3.2 9.6 0.41

  Deepwater   Trap (podsolic)   Grey clay loam   No fertiliser on regular basis 23 59 6.3 5.3 3.2 2.5 0.48

  Liston   Blue granite   Brown clay loam   Regular topdressing 125 kg/ha superphosphate, lime 8 yrs ago 35 480 5.1 5.1 3.9 7.6 0.55

  Wylie Creek   Medium granite   Grey loamy sand   Topdressing approx. once every 4 yrs 25 19 2.8 6.2 1.0 11.0 0.34

SOIL BASE LEVEL DATA (indicated by control plot)
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Herbage mass harvests were aligned with autumn, winter and spring seasons (table above). 

An analysis (at P <0.05) of the herbage mass data overall at each site indicated no 

significant difference (F value does not exceed F critical value) between any of the 

treatments. However at 3 sites a small significant difference did appear between treatments 

within a harvest.  At the Tenterfield 1 (figures 1 and 2) site the difference appeared in 

harvest one with Urea 250 kg/ha followed by Biochar and Urea 125/ha. The rest of the 

treatments were relatively similar to each other. Tenterfield site 2 (figures 3 and 4) saw 

significant differences appearing in harvest 3 where potash, guano, biochar + single 

superphosphate, humate + single superphosphate, biochar and single superphosphate 

being similar at the highest yields. The Deepwater site (figures 5 and 6) also resulted in 

significant differences appearing in harvest 3 with the treatments of highest yields being 

biochar + single superphosphate, potash + single superphosphate, biochar, and cement + 

single superphosphate + boron. There was no significant differences detected (at P <0.05 

level) at the other sites. (figures 7, 8 and 9). 

 

 
 

Figure 1. Tenterfield site 1 - Herbage yields showed no significant difference between treatments 

either overall (average), harvest 2 or harvest 3.  A significant difference did appear in harvest 1 – see 

figure 2 below. 

SITE YEAR Annual HARVEST DATES

Month S O N D J F M A M J J A Average

Tenterfield 1 2011/12 Actual 33.0 72.5 71.4 58.8 142.7 162.4 57.8 52.2 15.1 36.0 47.1 5.4   20.2.12; 24.8.12

2012/13 Actual 42.2 83.6 110.1 75.2 34.6 95.5 30.4   13.11.12

Average 50.5 76.6 85.8 104.7 115.3 94.4 80.4 47.1 48.5 50.5 53.9 43.4 852.1

Tenterfield 2 2011/12 Actual 31.0 73.0 62.6 100.6 307.2 176.4 45.8 59.2 18.4 57.8 35.0 4.6   5.3.12; 7.8.12

2012/13 Actual 29.6 62.6 63.2 84.2 304.4 180.2 134.8 63.4 35.8 94.8    1.11.12; 12.3.13

Average 134.6 117.8 93.6 72.4 77.9 48.4 45.0 39.4 39.2 66.2 100.8 114.0 941.7

Deepwater 2011/12 Actual 63.8 99.0 134.4 66.6 112.4 127.2 36.2 60.2 40.2 63.2 4.8   7.3.12; 6.8.12

2012/13 Actual 25.8 58.0 112.8 159.2 216.8 118.4 53.4 51.2 29.6 120.0 34.2   5.3.13

Average 107.6 84.2 66.6 38.1 45.1 50.2 51.6 43.8 49.8 73.9 83.9 99.3 794.7

Liston 2011/12 Actual 50.6 122.8 80.6 128.0 304.0 180.8 100.4 109.4 37.0 93.2 65.2 2.0   16.2.12

2012/13 Actual 25.2 51.4 96.0 113.2 456.6 232.2 63.8 150.2 52.6

Average 159.0 158.1 125.4 61.5 85.9 64.5 44.2 47.9 45.9 88.7 117.8 123.3 1122.1

Wylie Creek 2012/13 Actual 18.8 45.8 49.4 40.4 210.2 128.0 130.2 49.0 28.0 71.0 52.0   7.5.13

Average 112.9 110.0 88.4 52.7 51.9 46.5 46.5 33.8 40.1 64.2 71.5 103.9 827.2

Harvest month

RAINFALL
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Figure 2. Tenterfield site 1 - Harvest 1 shows a significant difference in herbage yield to the treatment 

Urea at the high rate (250 kg/ha) from all other treatments. Biochar and Urea (125 kg/ha) were also 

significantly higher yielding than the rest of the treatments. 

 

 

 

 
 

Figure 3. Tenterfield site 2 – Herbage yields overall (average), harvests 1, 2 and 4 showed no 

significant differences between treatments, although there was a trend to applying nutrients. Harvest 

3 did show significant differences to some treatments – see figure 4 below. 
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Figure 4. Tenterfield site 2 – Harvest 3 shows a significant difference between potash, Guano, 

Biochar + S Super, Humate granules + S Super, Potash + S Super and S Super compared to the rest 

of the treatments. 

 

 

 
 

Figure 5. Deepwater site – Herbage yields did not show any significant differences for harvest 1, 2 

and overall (average). There was a significant difference appearing in harvest 3 – see figure 6 below. 
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Figure 6. Deepwater site – Herbage yields for harvest 3 showed significant differences for the 

treatments of Biochar + S Super, Potash + S Super, Biochar and Cement + S Super + Boron 

compared to the other treatments. 

 

 

 
 

Figure 7. Liston site – herbage yields showed no significant differences between treatments at P < 

0.05 level. 
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Figure 8. Wylie Creek site (treatments incorporated) – herbage yields showed no significant 

differences between treatments at P < 0.05 level. 

 

 

 
 

Figure 9. Wylie Creek site (treatments surface applied) – herbage yields showed no significant 

differences between treatments at P < 0.05 level. 
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One of the better indicators to improved soil nutrition particularly with P and S is the amount 

of legume present in the pasture. A visual estimate of the content of white clover in each 

treatment was undertaken over 3 sites. Clover content is greatly influenced by seasonal 

conditions, soil nutrition and grazing management. The highest white clover content was 

found in the highest rainfall and fertiliser history site (Liston) that is managed by strategic 

grazing where it grazed down to 50  - 75cm and rested until herbage mass reaches above 

2500 kg/ha. The results (figure 10) could not be statistically analysed, but visually there were 

no significant difference between treatments. However there is an indication of a trend, 

showing a clover response to P, S, K, Mo and B. Local knowledge of the area would support 

this trend.  

 

 

 
 

Figure 10. Clover yield estimates – indication of trend showing a response to Phosphorus, Sulphur, 

Molybdenum and Boron from all sites. Biggest response occurred at the highest rainfall and fertiliser 

history site. 

 

 

Soil nutrient levels were ascertained through soil testing laboratory (Incitec Pivot). An 

analysis could not be undertaken because of the bulking of replications. However there are 

certain trends that can be drawn from the data as explained below, which is supported by 

local knowledge and previous independent trials done in the past. 
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Figure 11. Deepwater site – soil tests for phosphorus (P) indicated higher levels of P where the 

treatments contained an available form of P in the product. No such trend could be assumed with the 

nitrogen (nitrate) soil tests. 

 

 
 

Figure 12. Tenterfield 2 site – no great trend for phosphorus (P) presumably because the background 

levels of phosphorus were much higher compared to the Deepwater site. 
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Figure 13. Liston site phosphorus and nitrogen levels did not appear to follow any trends due to 

treatments. 

 

Biochar (with or without single superphosphate) consistently ranked in the higher levels of P. 

Obviously this could be coincidental but it does indicate that more research maybe required.  

The data indicates a trend that those products with the highest levels of P usually resulted in 

the higher soil P levels. No trend could be determined using nitrogen levels. Of the sites 

where visual estimates were taken of clover presence, the level of clover did not seem to be 

related to nitrogen levels. This may be due to the low levels of clover recorded. 

 

 

 
 

Figure 14. Wylie Creek site showed a trend in increasing soil P levels by applying those 

treatments/products that contained P 

 

Other soil nutrients levels did not reveal any useful information. Not unexpected is the boron 

(B) levels at all sites, which is below optimum.  Even when boron was added to treatments it 

did not significantly raise soil boron levels (plant tissue testing is a better indicator). 
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Figure 15. Tenterfield 2 site – Boron levels well below optimal, with the other characteristics (pH, S, 

OC) falling within or close to the optimal range. Addition of Boron in the treatments did not increase 

soil levels. 

 

 

 
 

Figure 16. Deepwater site – Boron levels well below optimal, with the other characteristics (pH, S, 
OC) falling within or close to the optimal range.  Addition of Boron in the treatments did not increase 
soil levels. 
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Figure 17. Liston site – pH and organic carbon levels are above critical levels, but both sulphur and in 

particular boron levels are below optimal levels. Treatments did not appear to influence soil levels of 

the particular soil characteristics. 

 

 

 

 
 

Figure 18. Wylie Creek site – soil pH was within optimal levels, but sulphur, organic carbon and boron 

levels were below desired levels. Treatments did not appear to influence soil levels of the particular 

soil characteristics. 

 

Soil biology was also investigated at 2 sites (Tenterfield 2 and Deepwater) to ascertain if any 

treatment had any effect on biological levels. Tests were for bacteria (total and active), fungi 

(total and active) and mycorrhizal colonization (figures 19, 20, 21, 22). Again it was not 

possible to detect significant differences between treatments but it is possible to detect 

trends. The treatments that had the highest P levels and/or organic matter were the 

treatments that tended to have the highest total bacteria and although not as strong in 

trending, active bacteria followed similar lines. The fungi levels, both total and active, did not 

appear to follow any trends with the different treatments. 
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Figure 19. Tenterfield site 2 – a trend appears to occur with an increase in bacteria and fungi levels in 

the treatments that contain phosphorus. 

 

 

 

 

 
 

Figure 20. Tenterfield site 2 – mycorrhizal levels tended to be higher in treatments that contained 

phosphorus. 
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Figure 21. Deepwater site – bacteria and fungi levels trended towards higher levels in treatments that 

contained phosphorus. 

 

 

 
 

Figure 22. Deepwater site  – mycorrhizal levels tended to be higher in treatments that contained 

phosphorus. 

 

 

4 Economics 

A pasture growth response to a nutrient needs to be assessed against the economics of 

applying the nutrient. In this project no direct measurement of livestock production was taken 

to establish the economics, but an attempt has been made to make meaningful 

extrapolations from the pasture dry matter data collected. 

In the following extrapolations for the purposes of determining the economics, the 

assumption used is that 1 dry sheep equivalent (DSE) consumes approximately 1 kilogram 

of pasture dry matter. Gross margin values are the latest as supplied by the NSW 

Department of Primary Industries on the NSW DPI web site (July 2014)*.  
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The trial sites, where statistically significant differences occurred between treatment, and 

were of sufficient quality to run the 3 livestock enterprises selected for the economic 

comparisons (all sites were suitable for running cattle but not all for sheep). At the 

Tenterfield site 1 (harvest 1), where Urea 250kg/ha was significantly higher yielding, the 

increase in stocking rate was 2.8 DSE/ha at a cost of $170.50/ha which for the 3 selected 

livestock enterprises is not economical. Nor are the biochar or the Urea 125kg/ha treatments 

at the present day costs even though they both had significantly higher dry matter yields 

than the control (nil fertilizer). 

The Tenterfield site 2 (harvest 3) had a number of treatments that had significantly higher 

dry matter yields. The most economical treatment above control (nil fertilizer) was potash 

returning an extra $227/ha for young cattle and $243/ha for growing out steers. Single 

superphosphate and Humates + Single superphosphate treatments returned an extra $286 

and $165/ha respectively for young cattle and $306/ha and $180/ha under growing out 

steers. Potash + Single superphosphate treatment increased the gross margin by $528/ha 

for young cattle and $564/ha for growing out steers. Guano only slightly increased the gross 

margin by $14/ha for growing out steers. The other 2 treatments that had significantly higher 

yields than the control, contained biochar which made those treatments uneconomical. 

Deepwater site (harvest 3), there were 3 treatments that were significantly higher yielding 

than the control (nil fertilizer). Two of those contained Biochar and hence are uneconomical. 

The treatment that showed an improvement in gross margins was the Potash + Single 

superphosphate treatment with a $53/ha increase under the young cattle enterprise and 

$59/ha for growing out steers. 

Note that these increases in gross margins only occurred for one of the harvests at the trial 

sites. Over the length of the project there was no significant difference between treatments, 

although a trend could be interpreted that where single superphosphate was applied a better 

gross margin appeared.  

Although the length of the project was such that “rundown” could not be ascertained, it is a 

factor that needs to be considered when assessing the need to continue applying 

phosphorus (P) and sulphur (S) (in this case single superphosphate). As the trial sites had 

relatively high soil P and S levels this would account for the little response from the 

application of single superphosphate. 

INCREASED COST

STOCKING STEERS STEERS GROW OUT 1st X EWE/TERMINAL

RATE 15 - 20 mth 240 to 420 kg MEAT SIRE

(DSE/ha) ($/ha) GM/DSE $23.34 GM/DSE $24.71 GM/DSE $24.49

Tenterfield 1 (harvest 1)

Urea 250 kg/ha 2.8 170.5 (105.15)$              (101.31)$                    (101.93)$                        

Tenterfield 2 (harvest 3)

Potash 11.3 35.75 227.99$               243.47$                     240.99$                          

S Superphosphate 14.6 54.38 286.38$               306.39$                     303.17$                          

Humate + S Superphosphate 10.7 84.09 165.65$               180.31$                     177.95$                          

Potash + S Superphosphate 26.5 90.12 528.39$               564.70$                     558.87$                          

Guano 12.1 284.50 (2.09)$                  14.49$                       11.83$                            

Biochar 27.3 3000.00 (2,362.82)$          (2,325.42)$                (2,331.42)$                     

Deepwater (harvest 3)

Potash + S Superphosphate 4.6 54.38 52.98$                 59.29$                       58.27$                            

Biochar 3.8 3000.00 (2,911.31)$          (2,906.10)$                (2,906.94)$                     

Biochar + S Supephosphate 5.4 3054.38 (2,928.34)$          (2,920.95)$                (2,922.13)$                     

SITE/TREATMENT

PARTIAL BUDGET GROSS MARGIN /ENTERPRISE
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* Gross margins are from the Farm enterprise Budget Series: December 2012. Average feed requirements 

for - grow out steers is 7.97 DSE’s; young cattle 15 – 20 mths is 18.96 DSE’s. Gross margins for – grow 

out steers $24.71/DSE; young cattle 15 – 20 mths $25.49/DSE. 

 

5 Conclusion 

The objectives may not have been met but the project has been highly beneficial to the local 

livestock producers with a number of messages being applicable to producers on a much 

wider basis. Trends, and where significant differences did occur, have generally occurred 

positively with the traditional fertiliser products, suggesting that producers need to continue 

with a regular fertiliser program. A producer comment at the last field day supported this in 

the statement “the best and fattest cattle in the saleyards usual comes from those blokes 

that regularly topdress with super” (Grant Johnston, Tenterfield).  

 

The project has also highlighted the need to identify the nutrients that are most limiting and 

then select the most appropriate product taking account of the availability of the nutrients 

within the products. Although phosphorus (P), sulphur (S) and molybdenum (Mo) are 

generally the most limiting nutrients on the Northern Tablelands soils, there is now a need to 

be mindful of other nutrients including both macro and micro nutrients. Potassium was 

identified at one site with a significant response in dry matter recorded. Of the micro 

nutrients Boron tested below optimal levels at all sites. As one of the trial cooperators (Paul 

Donnelly, Tenterfield) commented - “I was happy with the trial but unfortunately a dry period 

hit, not allowing for any results. But after rain I could see a response to trace elements. So 

from the trials I’ve learnt that I should be looking closer at trace elements”.  

 

The economics should always be considered before embarking on a fertiliser program. 

Although this project wasn’t able to show significant differences between treatments over the 

total length of the project and therefore not practical to calculate economics, the trends 

would indicate that the appropriate nutrients should be applied to maintain production. As 

one member (Rod Dowe, Tenterfield) of the group said “we need this type of work to 

continue to help us producers make the right decisions”. Another participant (James Meade, 

Warwick) at the last field day also made a pertinent comment in saying “great work as it 

gives me a clearer picture as to what I should be doing and will now use fertiliser on a more 

regular basis to maintain profitable production”. 
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Jeff Lowien presentation on trial at field day in Tenterfield NSW 

 

 

6 Take home messages 

 There are no silver bullets or short cuts to fertiliser management in maintaining 

livestock production. 

 Assess all factors involved in the livestock production system – soil chemical, 

physical (water infiltration, penetration etc.) and biological levels (calico strips, ground 

cover etc.), pasture (composition, types, growth etc.), grazing management, livestock 

management (parasites, health, regular weighing etc.), climate changes etc. 

 Identify the nutrients that are most limiting and/or require maintaining for your 

enterprise stocking rate and then select the most appropriate product (taking account 

of the availability of nutrients within the products) to achieve this goal. 

 Generally phosphorus, sulphur and molybdenum (occasionally selenium, cobalt and 

copper in livestock) are still the most limiting factors to livestock production. 

 Always consider the economics – can you afford not to apply nutrients? 
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7 Appendix 1 – media release? 

Tenterfield Landcare Group – Winter 2014 Newsletter 
 
Fertiliser Field Day a Success  
 
 

 Tenterfield Landcare Group and Granite Borders Landcare held a successful fertiliser 
field day on Saturday the 24th May with 32 landholders attending. Well known ex DPI 
District Agronomist Jeff Lowien along with his trusty assistant and wife Karen came 
to Tenterfield to present results of a long running trial on fertilisers conducted in the 
district funded by Meat & Livestock Australia (MLA).  

 Above - Field day participants look over the fertiliser trials plots on Paul Donnelly’s 
property  

 Trials have been conducted on 4 properties to assess the benefits and economics 
involved in application of a range of nutrients. The field day was a chance to inspect 
2 trial sites that had treatments applied over 2 years ago. Landholders were provided 
with sheets on the analysis of the data collected with Mr Lowien providing on site 
interpretation of the results.  

 While therewere no significant differences in the scientific data, an interesting trend 
showed that bio-char increased yields and would be a nutrient treatment worth 
considering. Further investigation on a larger scale trial would establish whether the 
high cost of bio-char would be offset by the potential benefits to pasture growth and 
soil fertility.  

 Above (from left) - Jeff Lowien highlights the findings from the trials, Rod Dowe 
amongst others enjoying a catch-up afterwards at the Landcare office, the group 
observing the fertiliser plots.  

 Seasonal conditions over the last few years were also highlighted by the landholders 
who hosted the trials as a factor that would have possible impacts on the results 
through different pasture species having different tolerance to seasonal variability. 
Also highlighted by Mr Lowien is that grazing management practices are critical in 
obtaining the best out of your pastures.  

 Rod and Margret Dowe, who both attended the day, said “we both enjoyed the day 

and it was good to see that the grass roots Landcare movement is alive and well”. 

Their take home message from the day was that “you need to know and understand 

your soils to establish what are the limiting nutrients and there are quite a lot of 

alternatives available to experiment with”. 


