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Why water use dynamics?

• Purpose of irrigation is to maintain a favourable 
plant water status - transpiration seen as a 
beneficial water loss

• Understanding the principles of plant water 
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• Understanding the principles of plant water 
relations will aid in decision making regarding 
when to irrigate and when not to irrigate

• Modelling water use
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Groblersdal - ‘Delta’ Valencias

Moosrivier Moosrivier –– Schoeman BoerderySchoeman Boerdery
Rootstock Rootstock –– SwingleSwingle
Spacing Spacing –– 5.5 m x 2.75 m5.5 m x 2.75 m
Age Age –– 11 (planted 1997)11 (planted 1997)
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Groblersdal ‘Bahianinha’ Navels

Moosrivier Moosrivier –– Schoeman BoerderySchoeman Boerdery
Rootstock Rootstock –– CarrizoCarrizo
Spacing Spacing –– 6 m x 2 m6 m x 2 m
Age Age –– 6 (planted 2003)6 (planted 2003)
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Citrusdal – ‘Rustenburg’ Navels

Patrysberg Patrysberg 
Rootstock Rootstock –– TroyerTroyer
Spacing Spacing –– 5 m x 2.5 m5 m x 2.5 m
Age Age –– 16 (planted 1996)16 (planted 1996)
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Malelane – ‘Midknight’ Valencias

RiversideRiverside
Rootstock Rootstock –– SwingleSwingle
Spacing Spacing –– 7 m x 2.5 m7 m x 2.5 m
Age Age –– 17 (planted 1995)17 (planted 1995)
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Basal crop coefficients

‘Rustenburg’ Navels

‘Midknight’ Valencias
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Diurnal plant water relations

‘Eureka’ lemons
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Implications?

• Goal of irrigation scheduling – differentiate 
between 

– water stress is the result of high evaporative demands

– water stress is due to an inability of the soil to supply the 
required water
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• What is the predominant cause of “water stress” 
in citrus? 

• There is a maximum transpiration rate for citrus 
determined by hydraulic limits within the tree



Implications?

• Applying more water on hot and dry 
days will not increase transpiration 
but may have the opposite effect by:

– Reducing soil temperature

– Increasing root resistance (reduced 
oxygen in the soil)
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oxygen in the soil)

• But where does this resistance lie and 
why is this important?

• Rootstock choice
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