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Cotton and irrigated wheat crop rotations

Outline

Synergies between irrigated wheat and 
cotton production
– what happens in the soil (vertisols)

Recommendations 2008



Cotton and irrigated wheat crop rotations

Drive soil productivity

Cotton – Cotton
conventional tillage

Cotton – Cotton
Permanent beds

Cotton – Wheat
Permanent beds
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Cotton and irrigated wheat crop rotations

Protect structure in the topsoil
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Cotton and irrigated wheat crop rotations

Use the subsoil

November 1995
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Cotton and irrigated wheat crop rotations

Greater nutrient cycling
Nutrient kg/ha N P K S

Wheat stubble

Fertilised wheat 165 20 193 15

Unfertilised wheat 94 15 138 11

Cotton stubble

Fertilised wheat 145 12 89 30

Unfertilised wheat 108 9 61 21



Cotton and irrigated wheat crop rotations

Farming systems trials
1990s – high fertility wheat vs low fertility wheat

Higher wheat yields

Similar cotton yields

Similar gross margins

Recently

06/07 – cotton yield +2 b/ha

07/08 – similar yields



Cotton and irrigated wheat crop rotations
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Soil Water Content (%), 1/Nov/2007. ACRI long term rotation trial.
1 week after cotton planting and watering up.
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Cotton-Vetch-Cotton
Cotton-Cotton
Cotton-Wheat (stubble incoporated)-Cotton
Cotton-Wheat (standing stubble)-Vetch-Cotton
Estimated Cotton Lower Limit

Change soil–water interactions

+ 0.2 ML



Cotton and irrigated wheat crop rotations

0

20

40

60

80

100

120

20 25 30 35 40 45

Soil Water Content (%) 28 Dec 2007. ACRI long term rotation trial.
After 100 mm rainfall - starting with 27 mm on 4 Dec, finishing w ith 26 mm on 23 Dec
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Cotton-Vetch-Cotton
Cotton-Cotton
Cotton-Wheat (stubble incoporated)-Cotton
Cotton-Wheat (standing stubble)-Vetch-Cotton
Estimated Cotton Lower Limit

Change soil–water interactions
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Cotton and irrigated wheat crop rotations

Synergies in summary

Topsoil is more resilient to tillage
Greater use of nutrients and water in the 
subsoil
Greater infiltration of rainfall and irrigation
Slower evaporation of topsoil moisture

Potential for higher cotton yields, 
particularly in hot seasons
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Recommendations 2008



Cotton and irrigated wheat crop rotations

Recommendations 2008

Spend time in your crop



Cotton and irrigated wheat crop rotations

Recommendations 2008

Monitor and record key growth stages
Z31 / first node / start of jointing / start of 
stem extension

Z49 / flag leaf fully emerged / awn peep

Z65 / anthesis 50% / mid flowering

Trigger points for key management decisions

End of season analysis



Cotton and irrigated wheat crop rotations

Recommendations 2008

Follow the southern 
principles

Based on sound science

Validated by 2,500 fields



Cotton and irrigated wheat crop rotations

Recommendations 2008

Use Wheatcheck 
Systematic

How many of the ‘checks’ 
are achieved?

Spreadsheet available



Cotton and irrigated wheat crop rotations

Recommendations 2008

Irrigation Scheduling 
Visual cues are too late

Probes?

ETo and Crop Coefficients



Cotton and irrigated wheat crop rotations

Recommendations 2008

Start thinking about options for stubble Start thinking about options for stubble 
managementmanagement

Capture rainfall through the summer fallowCapture rainfall through the summer fallow

Contain nutrients worth $$$$$$$$$Contain nutrients worth $$$$$$$$$

Harvest optionsHarvest options

Plan crop rotationPlan crop rotation



Cotton and irrigated wheat crop rotations

Cotton–Wheat crop rotations

Healthier soil = a bigger buffer

Nutrient availability
Soil-water availability
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