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Depends on amount of dry material produced.
Approximate values (healthy crop):

Cowpeas:Cowpeas: Sunn Sunn 
hemp:hemp:
Sunn Sunn 
hemp:hemp:

Velvet Velvet 
beans:beans:

± 1-3 t DM/ha ± 5-9 t DM/ha ± 7-10 t DM/ha

@ 2 2 % N = @ 2 5 % N = @ 2 3 % N =@ 2.2 % N = @ 2.5 % N = @ 2.3 % N = 

44 kg N/ha 175 kg N/ha 195 kg N/ha

Roughly 30-50% of the N in green manures becomes 
available to the plant crop; therefore

Cowpeas:Cowpeas: Sunn Sunn Sunn Sunn Velvet Velvet Cowpeas:Cowpeas: hemp:hemp:hemp:hemp: beans:beans:
7-33 kg N 38-113 kg N 48-115 kg N

is available to the crop,
Equivalent to roughly

*Based on Urea: R9390/ton

R143 - R674* R776 - R2306* R980 - R2347*
per hectare

Equivalent to roughly
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It’s apparent that the biomass produced affects 
the amount of N fixed:

VS

Aus study suggests ± 50 % legume N fixed, 50 % 
scavenged from soil. (Varies)
Release of N from green manure crop is notRelease of N from green manure crop is not 
immediate
Some inorganic N (~ 20 to 40 kg N/ha) should be 
applied soon after planting cane to ensure 
continuous N supply.  
Adequacy of N supply in cane crop should beAdequacy of N supply in cane crop should be 
monitored by early leaf sampling.
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Effect on Nutrients?Effect on Nutrients?

Incorporated Surface Mulch / Standing
Rapid N mineralisation & 
movement down profile

Slow N mineralisation & 
movement down profile

Potential for N to move below 
cane root zone before cane 
can use it (leaching; acidity)

More time for cane to use 
legume N – most remains < 110 
cm by 136 days after mulching

Cane yield not compromised 
by surface mulch or standing 

crop

Cane yield tended to be slightly 
lower than in mulched / 

standing treatments (NS)

Detrimental effects on soil 
macrofauna

Strategy of minimum tillage 
conserves soil biota

cropstanding treatments (NS)
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4ppm

T3 (cane 63 d.o.)T1 (GrM termination)
2ppm

T2 (just before cane)
20ppm

Inc
4ppm

Inc
2ppm

Inc
20ppm

SurfaceSurface Surface

To maximise plant crop N utilisation:
Establish cane crop soon after the 
cover cropcover crop
Retain cover crop on surface to slow 
down mineralisation.
Try to reduce tillage as much as 

iblpossible.
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Sunn Hemp, 10-15 t DM/ha

Courtesy Chris Norris,  Booker Tate Ltd

Courtesy Chris Norris,  Booker Tate Ltd
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Courtesy Chris Norris,  Booker Tate Ltd

Courtesy Chris Norris,  Booker Tate Ltd
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Courtesy Chris Norris,  Booker Tate Ltd

Planting: semi-mechanical
Covering: mechanical

Courtesy Chris Norris,  Booker Tate Ltd
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N rates after legumes:
Cut plant crop N by asCut plant crop N by as 
much as 100 % after 
healthy legume
Starting to recommend 
cutting R1 N rates by 
h lf ( l l f l )half (early leaf sample)
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E.g. Garside & Bell, 2007, Bundaberg 
(3 other sites too). Why?

Plant R 1 R 2 R 3
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Legume
Crop Kill

Plough 
out / 

Replant

P P

Legume

Plough 
out / 

Replant

Crop Kill

P R1

Cane
Replant

P R1

Longevity of yield response into later ratoons = 
associated with the very positive effects of the break 

on the immediate plant crop.

Crop Rotation or Green Manure?Crop Rotation or Green Manure?
•• Excellent at fixing N (3Excellent at fixing N (3--6 % N in 6 % N in stoverstover; more in whole ; more in whole 
plant before harvest)plant before harvest)
•• 3 ton grain yield ~ 9 t 3 ton grain yield ~ 9 t stoverstover (350 kg N/ha!)(350 kg N/ha!)
•• Gross profit margins : R2 000 Gross profit margins : R2 000 -- R8 000/haR8 000/ha
•• Susceptible to nematodes, rust, stem rot & various Susceptible to nematodes, rust, stem rot & various 
insectsinsects
•• Not as forgiving as commonly used green manure Not as forgiving as commonly used green manure 
crops (soils, moisture)crops (soils, moisture)

Photo: Michiel Smit

•• Soybeans can be grown as a green manure, but require Soybeans can be grown as a green manure, but require 
more management input than ‘traditional’ more management input than ‘traditional’ GrMGrM crops.crops.
•• Preferable to grow soybeans, with good Preferable to grow soybeans, with good 
management, as a cash crop; and stick to traditional management, as a cash crop; and stick to traditional 
choices for green manures.choices for green manures.
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P and K not added by green manures but they can 
make these nutrients more plant-available.

Phosphorus: Potassium: Others:Phosphorus:
Sesbania, Crotalaria,
Vigna, Canavalia –

Nakapraves et al., 2002

Sunn hemp,
tomato, velvet bean 
– Berry & Rhodes 2007

Potassium:
Buckwheat – K 
availabilty up by 50% 
- Dodds, 1927

Oats, sunn hemp,
tomato – Berry & 
Rhodes 2007

Others:
pH, Ca, Mg, S –
Nakapraves et al., 2002

Ca, Mg, S – Berry & 
Rhodes, 2007

Ca more available 
after Bidens pilosa

Soil samples should thus be taken after killing the green   
manure crop for fertilizer recommendations.

Berry & Rhodes, 2007 Rhodes, 2007 after Bidens pilosa.
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Green manures 
improve soil health,

increase nutrient 

Green manures 
improve soil health,

increase nutrient 
availability, and 
Increase yields,

thereby leading to more 
sustainable sugarcane

availability, and 
Increase yields,

thereby leading to more 
sustainable sugarcanesustainable sugarcane 

production
sustainable sugarcane 

production


