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Glenmore – Will Murray 
Can legumes be successfully established through 
minimal cultivation on previously unimproved land? 

 
Double sprayed – autumn and spring 
Expt 1: 2.5 t/ha lime – lucerne lupins Caucasian clover 
Expt 2: 5 t/ha lime –  lucerne lupins Caucasian clover 
 
Single spray – spring 
Expt 3: - no lime lucerne lupins Caucasian clover 
Expt 4: - no spray – 3 species – nothing survived!   



Soil testing 
• A hole 3 m deep and sampled every 0.5 m. 

• pH increases and aluminium decreases after first 0.5 m 



Glenmore 

Browntop  
dominated pasture 

Also: 
Poa pratensis 
Haresfoot trefoil 
Sweet vernal 
Suckling clover 
White clover 
Hawkweed 









Establishment DM Production
(%) (mg/plant)

Herbage treatment:
Live 26 50
Dead 37 600
Burnt 34 320

SE 4.3 32

Pre-sowing treatment - lupins 45 DAS 
(Wangdi et al., 1990) 



Lime x legume experiments sown in Nov 2011 & 2012) 
  

Plot Rep Legume

1 1 Russell lupin
2 1 Russell lupin

3 1 Russell lupin

4 1 Caucasian clover

5 1 Caucasian clover
6 1 Caucasian clover

7 1 Lucerne
8 1 Lucerne

9 1 Lucerne

10 2 Caucasian clover

11 2 Caucasian clover
12 2 Caucasian clover

13 2 Russell lupin
14 2 Russell lupin

15 2 Russell lupin

16 2 Lucerne

17 2 Lucerne
18 2 Lucerne

19 3 Caucasian clover
20 3 Caucasian clover

21 3 Caucasian clover

22 3 Lucerne

23 3 Lucerne
24 3 Lucerne

25 3 Russell lupin
26 3 Russell lupin

27 3 Russell lupin

Experiment 1 Experiment 5 Experiment 3 Experiment 4

Sown Dec 2012
Lime x Legumes

Autumn & spring herbicide and burn off 
(sown Nov 2011)

2.5 t lime/ha 5.0 t lime/ha
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Spring herbicide 
(sown Nov 2011)

No lime



Trial site – drilled 15 Nov 2011 



Glenmore 

A range of establishment success 

•Kill the browntop 

• Species –         
sowing rate, growth 
form, growth rate, 
inoculation 

• Drill depth variable 

• Variable soil – 
yellowing of leaves 



Large variation- lucerne 



No Lime - Lucerne 







Caucasian clover 



Lupins 





25 Sept 2012 



25 Sept 2012 



25 Sept 2012 



31 Oct 2012 



31 Oct 2012 



9 Nov 2012 



9 Nov 2012 
Caucasian clover 



10 Dec 2012 
Lupin 0 t lime/ha 



10 Dec 2012 
Lucerne 2.5 t lime/ha 



11 Dec 2012 
2.5 & 5.0 t lime/ha 



31 Jan 2013 
2.5 & 5.0 t lime/ha 



1 Feb 2013 Lupin 2.5 t lime/ha 



1 Feb 2013 Caucasian 5.0 t lime/ha 



7 Mar 2013 



0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

Cc Luc R Lupin 

Spring herbicide  
0 t lime/ha 

Full herbicide & burn  
+ 5 t lime/ha 

M
ac

hi
ne

 h
ar

ve
st

 (t
 D

M
/h

a)
 

Lime and pre-sow treatments and sown legume 

Sown legume Clover Grass Other 

Cc Luc R Lupin Cc Luc R Lupin 

Full herbicide & burn  
+ 2.5 t lime/ha 



y =  - 0.95x + 0.60 
R² = 0.30 

y =  - 0.65x + 0.44 
R² = 0.16 

y =  - 0.27x + 0.23 
R² = 0.28 
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Glenmore – 2012 

Success - but can we get more consistency? 





2013 research 

• Monitor 0 2.5 and 5 t lime effects. 
• Spray (autumn 2012) new area –  
• lucerne, lupin and Cc with different 

lime rates (0, 0.5, 1, 2, 4 t/ha) 
• Different species – lotus (pH<5.2), 

balansa (water logging)  
• Lupin sowing (2, 4, 8, 12, 16, 32 kg/ha) 

Expt. 6a 6b 
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Preparation for sowing – spring 2012 



Establishment DM Production
(%) (mg/plant)

Sowing depth (cm): 
0 25 330
1 35 350
2 40 300
3 29 310

SE 5 37

Lupin establishment 45 DAS 
 (Wangdi et al., 1990). 



10 Dec 2012 - Flexiseeder  



10 Dec 2012 Flexiseeder in action 



7 Feb 2013 



7 Feb 2013 Lucerne & Lupin sown Dec 2012 



7 Mar 2013 Lucerne and lupin sown Dec 2012 
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Legume × lime 2012 experiment 

Data collected on 7/03/13, three months after sowing-  
lime improved lucerne and clover nodulation (P ≤ 0.002) 



Legume × lime 2012 experiment 

Photo taken 10/03/13 - three months after sowing 

2 t lime/ha 2 t lime/ha 1 t lime/ha 



Genotyping the isolated bacteria from 
Russell lupin nodules 



• Genotypic characterization was conducted on the 60 bacteria isolated 
from the lupin nodules (from both inoculated and bare seed) 
 

• 20  different genotypes were identified 
 
 
 
 
 
 
 
 
 
 
 

Next step:  
What is the activity?  
Do they fix N? 
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Genotype frequency (%) of the isolated bacteria  
from lupin nodules



plot Rep Sow Rate Lupin
1 1 32 Blue 1 37
2 1 32 Russell 2 38
3 1 12 Russell 3 39
4 1 12 Blue 4 40
5 1 16 Blue 5 41
6 1 16 Russell 6 42
7 1 4 Blue 7 43
8 1 4 Russell 8 44
9 1 2 Russell 9 45
10 1 2 Blue 10 46
11 1 8 Russell 11 47
12 1 8 Blue 12 48
13 2 12 Russell 13 49
14 2 12 Blue 14 50
15 2 2 Russell 15 51
16 2 2 Blue 16 52
17 2 16 Blue 17 53
18 2 16 Russell 18 54
19 2 8 Blue 19 55
20 2 8 Russell 20 56
21 2 32 Blue 21 57
22 2 32 Russell 22 58
23 2 4 Blue 23 59
24 2 4 Russell 24 60
25 3 12 Russell 25 61
26 3 12 Blue 26 62
27 3 32 Russell 27 63
28 3 32 Blue 28 64
29 3 4 Russell 29 65
30 3 4 Blue 30 66
31 3 8 Russell 31 67
32 3 8 Blue 32 68
33 3 16 Blue 33 69
34 3 16 Russell 34 70
35 3 2 Blue 35 71
36 3 2 Russell 36 72

3 t lime/ha 0 t lime/ha

Experiments 6a & 6b 
Lime x sow rate x lupin variety 



7 March 2013 
SR 2 kg/ha 
Plots 15-16 (Rep 2) 



7 March 2013 
SR 4 kg/ha 
Plots 29-30 (Rep 3) 



7 March 2013 
SR 8 kg/ha 
Plots 11-12 (Rep 2) 



7 March 2013 
SR 16 kg/ha 
Plots 17-18 (Rep 2) 



7 March 2013 
SR 32 kg/ha 
Plots 27-28 (Rep 2) 
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Lupins - to date 

• Autumn and spring herbicide (burn) 
• Sow in warm soil temperatures after fallow 

(December) 
• Sow at 10 – 20 mm depth 
• Sow at 8 kg/ha with cocksfoot + Cc  
• Inoculate  
• Fert 50 kg ha S Super/yr 
• Graze in establishment year (post- 

flowering ) 
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Adapted from Bonoma (1985) and Crookston (1994) 
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Error bars are lsd(0.05) for the legume effect on % emergence) 
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Lime Pre-treatments and sowing treatments 

Sown legume White clover Advent clovers Grass Other Bare 
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Legume × lime 2012 experiment 

Data collected on 7/03/13, three months after sowing  
Interaction effect of species × lime on sown legumes height (P ≤ 0.001) 
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