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Who am I?
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From Bundaberg

Parents farmed 64ha Sugarcane/tobacco/fresh beans

QAC 1985/86

Soil Con Research Emerald 1987-1994

Conservation cropping systems and nutrition

Ag Branch Bundaberg 1995 – Current

Sugarcane farming systems / soil health / sustainability

UQ Gatton 2005/6

All, Some or None of what I am about to expose you to 

will work in your farming system
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When we started our research activities as part of the Sugar Yield Decline Joint 

Venture the sugar industry had gone off it’s rails
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Cane 

Monoculture

Cane after

rotation

Field Evidence of Yield Decline

Rotation Work Fumigation Work
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Sugarcane root growth in soil from different histories +/- fumigation
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Untreated

Fumigated

Monoculture Pasture Rainforest

Only sugarcane 

soil was 

responsive to 

fumigation. We 

were dealing 

with cane 

specific 

pathogens?
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Bundaberg site
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Legume rotations grew as much cane a 1,000 kg/ha methyl bromide 
soil sterilisation 
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 Sugar yields for different crop 

histories  
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Legumes significantly improve soil biology

8

No. nematodes/200 ml soil

After cane After legume

Lesion 49 14

Reniform 309 23

Stubby root 9 1

Spiral 199 28

TOTAL 566 66

Bacterial feeders 1905 6997

Fungal feeders 1258 1958

TOTAL 3163 8955

Beneficial/Pests 6:1 136:1
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Soybean and peanut rotations
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Soybean and peanut rotations 

improved sugarcane productivity 

by 49-36% with 59-94kg N/ha 

less N fertiliser
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Large impact on grower viability
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Treatments with the same letter are NOT statistically different P=0.05

Error bars are +/- SE of treatment mean

Linkage to Prosper 2050

Profitable, productive and 

sustainable primary industries
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Crop rotations were only part of the solution

• Organic matter retention is extremely important as it drives microbial 
activity – The goal is developing soil suppression to adverse biology. Dr G 
Stirling was heavily involved in this project.

• Reduced tillage is important as the biology that drives suppression is 
easily disrupted by aggressive tillage.

• If we can’t control traffic (constrain traffic to traffic zones) then we are 
locked into the ‘tillage treadmill’

11
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This a story about the soil & soil health

Soil health = chemical, physical and biological
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The “New Farming System” has 4 
key components
Grain legume rotations

Reduced Tillage

Controlled traffic

Trash retention



Queensland Government

Cane grown on 1.5m rows.

Harvester on 1.8m centres

Why control traffic?
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This is a story about machinery driving agronomy
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Data driven constraint – Soil Structural Degradation
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I would argue that most districts have 

no idea of how massive their soils 

are. We are growing sugarcane in a 

‘bonsai’ pot 
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How much traffic at cane harvest?

A typical harvester operation can cut 1000 Tonne / day 

On 1.5m rows this operation results in 372 TonneKm/ha 

In the grains industry the equivalent operation results in 52 

TonneKm/ha 
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Controlled traffic = altering row configuration. 
What was the impact on yield?
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The challenge of bringing principles together in a 
farming system

19

Thresher Wheel

Peanut bed
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Can you tell where the thresher drove???
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Controlled traffic and min till go hand in hand

If you don’t drive on the bed you’re a long way in front!
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There are solutions you just have to look for them
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Most current work – cycling from cane to 
legumes and back to cane
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Large scale tillage trial
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Cycling from cane to legumes and back 
again with as little tillage as possible

0

0.5

1

1.5

2

2.5

3

3.5

4

0

10

20

30

40

50

60

70

Full Tillage (T1) Coulter Rip + Wavy Coulter (T2/5) Bed Renovator + Wavy Coulter
(T3/6)

Ti
m

e 
ta

ke
n 

(h
rs

/h
a)

Fu
el

 u
se

d 
(L

/h
a)

Tillage Inputs - Cane to Soybean

Fuel Time

a bc

a

b c



Queensland Government

Alternative tillage gear
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Cycling from cane to legumes and back 
again with as little tillage as possible
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Cycling from cane to legumes and back 
again with as little tillage as possible

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

0

5

10

15

20

25

1st Rotary 5 Tyne Ripper 2nd Rotary Para Plough Wavy Coulter
T2

Bed Reno Single Tyne
Ripper T5

Para Plough
T5

Ti
m

e 
(H

rs
/h

a)

Fu
el

 u
se

 (L
/h

a)
Individual implements - soybean-cane

Fuel Time

ab c c de de
e

f



Queensland Government

32

We have contributed significantly to getting the industry back on 

track!
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However, horticulture is part of our farming 
system too!
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Does this fit intensive vegetable farming system?

Cane Trash Raked for Removal – Will interfere with fertiliser additions
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OM Removal
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Reduced Tillage? Operations (may not be entire list)

•Rotary hoe * 2

•Square plough

•Rotary hoe

•Rip

•Power harrow

•Rotary hoe with fertiliser bin and bedformer

•Lay plastic mulch
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Plastic mulch laid and Jap Millett sown
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Example from a single event
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Treatment effect on soil loss
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Treatment effect on economics

Treatment effect on capsicum economics
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What is left in the soil at harvest?

Treatment effect on soil NO3 status at harvest
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There are no problems – only solutions

The challenge is real, balancing productivity, profitability and positive 

environmental outcomes.

Having good agricultural practitioners embedded in RD&E programs is 

key to realising these goals
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