
CWFS Alternative pasture legumes in NSW Central West 

L.PDS.2102 

Very little demonstration of new feedbase options has 
occurred throughout the CWFS region of recent years with 
most efforts being devoted to annual cropping options, 
mainly dual-purpose cereals and canola. There is a small 
minority of farmers who have tried some of the alternatives, 
and a few have revisited the sub clover / medic scene that 
proved so successful for many years. While there is significant 
capacity for self-regenerating hard-seeded legumes in the CW 
of NSW, they are yet to be widely adopted. This is also true 
within our CWFS ‘footprint’ where producers have not 
extensively used these hard-seeded legumes although there 
is much interest from our members around this topic, 
particularly in regard to drought tolerance. This interest has 
been the impetus for this project which will showcase and 
demonstrate the most profitable and successful pastures in 
the low rainfall zone of central western NSW. Information generated from the project’s activities will 
allow producers to make educated decisions and encourage them to adopt new pastures and/or 
better manage existing pastures within their farming system. This will enable producers in areas with 
unproductive pastures and reduced soil nutrition to re-invigorate their pasture paddocks and 
reappraise their approach to pastures, ultimately increasing productivity and carrying capacity. 

This project is a three-year demonstration concluding at the end of 2023. There are three (3) sites: 
the grower paddock scale site north of Condobolin focusing on two hard seeded legumes biserrula 
and serradella; a species comparison at Condobolin ARAS sown over an old lime trial; and a species 
comparison at Gunning Gap. The range in sites allows for different soil types and climates to be 
assessed. The first year of the demonstration was focused on establishing the pastures, assessing 
biomass and allowing them to set seed. In the second year the sites will be oversown with a cash 
crop and grain quality will help determine the nitrogen benefit these pastures can provide, and the 
third year the sites will be assessed for pasture regeneration, establishment and production value. 
Seven (7) feed bases are used at the comparison sites at Condobolin ARAS and Gunning Gap (Table 
2), which include lucerne and a dual-purpose wheat as the local benchmark. 

Table 1: Site descriptions: locations, rainfall, soil analysis, farming system 
 Gunning Gap Condobolin North Condobolin 
Rainfall (YTD) 1009 mm 778 mm  
Soil type Red clay loam Red clay loam Red sandy loam 
pH (CaCl2) 0-10cm 5.1 Lime: 5.1  

Un-limed: 4.7 
4.6 

Colwell P (mg/kg) 0-10 cm 105 Lime: 21 
Un-limed: 17 

45 

Sulfur (mg/kg) 0-10 cm 3 Lime: 9.1 
Un-limed: 5.7 

3 

Figure 1: Biserrula flowering 



 

Table 2: Varieties included in the two species comparison sites 
Species Variety 
Biserrula  Kasbar 
French Serradella  Cadiz 
Bladder clover  Bartolo 
Annual medic  Cheetah 
Subterranean clover  Izmir 
Lucerne  Titan5 
Dual-purpose wheat  LongReach Kittyhawk 

 

Results 

 Establishment 

 
Figure 3: Condobolin ARAS plant establishment (plants/m2). Un-limed treatments represented by solid bars, limed 
treatments represented by lined bars. 

Plant establishment varied across species and lime treatment at Condobolin ARAS site. (Figure 3) 
Values ranged from 55 plants/m2 in un-limed annual medic to 27 plants/m2 in un-limed lucerne 
(Figure 3).  

 
Figure 4: Gunning Gap plant establishment (plants/m2). 
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Figure 2: Annual medic 



As with Condobolin ARAS site, Gunning Gap site had varied plant establishment. Values ranged from 
40 plants/m2 for dual purpose wheat to 16 plants/m2 for lucerne (Figure 4). Both sites suffered mice 
damage, even though baiting was undertaken twice post-sowing.  

At the grower site north of Condobolin self-regenerating biserrula took advantage of the early 
season rainfall and established early allowing for a late July grazing opportunity (Figure 9). The sown 
serradella established later and was varied in its germination due to delayed autumn rain and 
moisture variation across the paddock (est. 24 plants/m2) (Figure 5).  

  
Figure 5: Late germinated (LHS) and early germinated (RHS) French serradella cv. Frano, same paddock same day 29/7/21 

 Feed On Offer (FOO) 

 

Figure 6: Condobolin ARAS FOO (kg DM/ha). Un-limed treatments represented by solid bars, limed treatments represented 
by lined bars. 

There was a trend in feed on offer (FOO) at Condobolin ARAS, with higher FOO produced in limed 
treatment compared to un-limed (Figure 6). Biserrula and serradella are known for being more acid 
tolerant, however produced lower FOO than the annual medic and sub clover (NSW DPI pasture 
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establishment guide), however the higher FOO could be driven by the higher rainfall received this 
season. The lucerne variety is Titan 5 which is semi winter dormant, explaining the low FOO when 
these samples were taken in late winter/early spring.  

 
Figure 7: Gunning Gap FOO (kg DM/ha). 
 

At Gunning Gap, the highest FOO was produced by annual 
medic at over 14 t DM/ha and the lowest was sub clover on 
1209 kg DM/ha (Figure 7). Biserrula grew well at Gunning 
Gap, producing over 5 t DM/ha. 

Apart from sub clover and DP wheat, all species grew more 
FOO at Gunning Gap, compared to Condobolin. The higher 
FOO at Gunning Gap would be attributed to higher rainfall, 
better soil conditions in less acidity and higher soil nutrition 
(Table 1).  

 

 
Figure 9: Moogenilla angus females grazing on early established biserrula (29/7/21) 
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Figure 8: French serradella flowering 



 Economics 
 
See appendix for further information on the calculations, DSE grazing days and full gross margin 
(GM) tables (Table 6, Table 7, Table 8).  

Table 3: Gross margin for Condobolin ARAS site 2021 
Lime treatment Pasture species GM $/ha 
- Lime A. medic  $ 1,249.49  
- Lime Bladder clover  $ 597.55  
- Lime Biserrula  $ 223.88  
- Lime DP Wheat  $ 899.81  
- Lime F. serradella  $ 284.35  
- Lime Lucerne -$ 266.26  
- Lime Sub clover  $ 1,438.86  
+ Lime A. medic  $ 1,435.81  
+ Lime Bladder clover  $ 833.48  
+ Lime Biserrula  $ 269.98  
+ Lime DP Wheat  $ 1,574.80  
+ Lime F. serradella  $ 397.63  
+ Lime Lucerne -$ 266.26  
+ Lime Sub clover  $ 1,817.76  

 

Table 4: Gross margin for Gunning Gap 2021 
Pasture species GM $/ha 
A. medic  $ 6,442.12  
Bladder clover  $ 1,325.58  
Biserrula  $ 1,561.98  
DP Wheat  $ 370.53  
F. serradella  $ 702.78  
Lucerne -$ 266.26  
Sub clover -$ 308.26  

 

 
In 2021 the highest GM for Condobolin ARAS was limed sub clover on over $1800/ha (Table 3) and 
the lowest GM was achieved by both lucerne treatments as neither were grazed during 2021 due to 
the variety’s winter dormancy. The highest GM for Gunning Gap was produced by annual medic on 
almost $6500/ha and this was driven by the exceptionally high biomass produced. The lowest GM 
was produced by sub clover as it did not produce enough biomass to be grazed.  

Discussion/summary 

2021 started with a very early break with good rainfall but followed with a very dry autumn which 
had many growers in the Central West concerned for the season ahead. This disrupted and delayed 
sowing plans with many producers waiting for a rainfall event to sow into moisture to lessen the 
mice impact.  

Pasture establishment fared well across Condobolin sites, but lower than target plant establishment 
(Table 5) at Gunning Gap in four of the seven species planted. Gunning Gap did suffer high mice 
pressure which would have negatively impacted germination and establishment. Even with low 
establishment, Gunning Gap did produce more FOO than Condobolin ARAS in five (5) out of seven 
(7) species planted. The biomass produced by the annual medic was significantly higher than any 
other species and it appeared to take full advantage of the favourable growing season conditions. 
When establishing new pastures, especially those containing a legume, consideration needs to be 
made about the soil conditions. Phosphorus above 34 Colwell P, sulfur above 8 mg/kg and pH (CaCl2) 
above 5.5 in the 0-10cm soil depth should be aimed for to ensure good establishment and 
productive pastures (Hazelton + Murphy 2016). Our three (3) sites met some of those limits (Table 1) 
but could still do with improvement to encourage productive pastures.  



Some of the pasture species in 
2021 result in negative GM, and 
this is driven by low FOO and the 
high residual biomass target that 
has been set to ensure the best 
seed-set and pasture 
establishment possible. In these 
cases where not enough biomass 
has been grown grazing has not 
been calculated for in the GM. 
Lucerne was in its lower 
production phase when biomass 
cuts were taken and would be 
expected to meet grazing 
conditions during the summer 
months. These GM figures are also 
driven by exceptionally high 
livestock prices and reflect the prices of 2021 and should be adjusted accordingly. Nonetheless, 
pastures have demonstrated themselves to be a profitable option in 2021 and it will be interesting 
to see the benefits these provide to the following cash crop in 2022 and how well they regenerate in 
2023. 

CWFS would like to thank their team for doing their very best during another challenging season and 
Sinderberrys of Carrawatha, Hodges of Pleasant View, Condobolin DPI for hosting sites. Thank you 
also to MLA for funding this PDS, AusWest Seeds for donating seed for the demonstrations and 
Belinda Hackney for her support of the project.   

 

 

 

 

 

 

 

 

 

Figure 10: Assessing nodulation in biserrula (LHS) and lucerne (RHS) 29/7/21 
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Appendix  

Assumptions  
Economics calculated at $250/t grain and grazing at $1.13/sheep grazing day (i.e. $5/kg LW for a 
sheep growing at 225g/day and eating 1.5 kg biomass/day).  

The purchase of livestock and animal husbandry costs are not included in these calculations.  
Contractor rates are used paddock input calculations and should be adjusted to each grower’s input 
costs.  
A wastage of 30% and destocking target of 1200 kg DM/ha for the legume pastures are included in 
the GM calculations.  
 
Table 5: Seed weight, seed rate and establishment ranges (sources NSW DPI Temperate perennial pasture establishment 
guide and NSW DPI Winter crop variety sowing guide 2020) 

Plant species   Bare seed weight 
(seeds/kg) 

Seed rate 
(kg/ha) 

Plant establishment 
(plants/m2) 

Annual medic 260,000 5-10 30-60 
Bladder clover 526,000 3–5 30–50 
Biserrula 1,000,000 0.5–2 20–80 
Dual purpose wheat 34,800 40-60 100-150 
Serradella 196,000 4–6 20–30 
Lucerne 1,456,000 4–6 20–30 
Sub clover 120,000 2–6 12–18 

**Plant establishment is calculated using 25% establishment pasture and 85% germination and establishment in wheat 

Table 6: Estimated income and variable costs 
Item Income $/unit (t, hd) Variable Costs ($/ha) 

A. medic 
 

-$ 288.26  
Bladder clover 

 
-$ 288.26  

Biserrula 
 

-$ 323.26  
DP Wheat  $250.00  -$ 589.12  
Serradella 

 
-$ 368.26  

Lucerne 
 

-$ 266.26  
Sub clover 

 
-$ 308.26  

Grazing value/ sheep grazing day  $1.13  
 

 

http://www.evergraze.com.au/library-content/feedbase-planning-and-budgeting-tool/index.html


Table 7: Gross margin (GM) table for Condobolin ARAS site including calculation inputs 
Lime 
treatment 

Pasture species Total biomass  
(kg DM/ha) 

Wastage + residual 
target (kg/ha) 

Available biomass  
(kg DM/ha) 

Grazing  
(DSE days/ha) 

Grazing value 
($/ha) 

Grain value 
($/ha) 

GM $/ha 

- Lime A. medic 4630 2589 2041 1361  $ 1,537.75    $ 1,249.49  
- Lime Bladder clover 3394 2218 1176 784  $ 885.81    $ 597.55  
- Lime Biserrula 2752 2026 726 484  $ 547.14    $ 223.88  
- Lime DP Wheat 3590 2277 1313 875  $ 988.93   $ 500.00   $ 899.81  
- Lime F. serradella 2952 2086 866 578  $ 652.61    $ 284.35  
- Lime Lucerne 598 Ungrazed 0 0  $          -     -$ 266.26  
- Lime Sub clover 5027 2708 2319 1546  $ 1,747.12    $ 1,438.86  
+ Lime A. medic 4984 2695 2289 1526  $ 1,724.07    $ 1,435.81  
+ Lime Bladder clover 3841 2352 1489 993  $ 1,121.74    $ 833.48  
+ Lime Biserrula 2839 2052 787 525  $ 593.24    $ 269.98  
+ Lime DP Wheat 4870 2661 2209 1472  $ 1,663.92   $ 500.00   $ 1,574.80  
+ Lime F. serradella 3167 2150 1017 678  $ 765.89    $ 397.63  
+ Lime Lucerne 680 Ungrazed 0 0  $           -     -$ 266.26  
+ Lime Sub clover 5746 2924 2822 1881  $ 2,126.02    $ 1,817.76  

 
Table 8: Gross margin (GM) table for Gunning Gap site including calculation inputs 

Pasture  
species 

Total biomass 
kg DM/ha 

Wastage + residual 
target (kg/ha) 

Available biomass 
(kg DM/ha) 

Grazing (DSE 
days/ha) 

Grazing value 
($/ha) 

Grain value 
($/ha) 

GM ($/ha) 

A. med 14477 5543.2 8934 5956  $ 6,730.38    $ 6,442.12  
Bladder clover 4775 2632.4 2142 1428  $ 1,613.84    $ 1,325.58  
Biserrula 5289 2786.8 2503 1668  $ 1,885.24    $ 1,561.98  
DP Wheat 2112 1833.6 278 186  $ 209.65   $ 750.00   $ 370.53  
F. serradella 3745 2323.6 1422 948  $ 1,071.04    $ 702.78  

Lucerne 1531 Ungrazed 0 0  $         -     -$ 266.26  
Sub clover 1209 Ungrazed 0 0  $         -     -$ 308.26  

 


