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Figure 1 Changes in water use efficiency (WUE) as
affected by seasonal and physical changes
in soil and nutrient management. (Hatfield
et al., 2001)
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Table 1

Table 1 Use in breeding programs of markers that may influence water productivity.

Trait

Significance

Resistance to cereal cyst nematode (CCN)
Boron tolerance

Root lesion nematode

Anthesis-silking interval (ASI)

Rht1, Rht2, dwarfing genes

Rht8 dwarfing genes

Tin, tiller inhibiting gene

Competent root system

Competent root system

Competent root system

Enables overlap of anthesis and silking in water-limited maize
Select against to avoid short coleoptiles

Dwarfs shoot but not coleoptiles

Inhibition excess production of tillers in wheat

Source: Passioura (2006)
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Table 2 Gene transformation for increase water use efficiency.

LNWNEAT 41 1 91-100 (2556).

Genes  Gene Action Species Phenotype Reference
Adc Polyamine synthesis Rice Drought resistance Capell et al., 2004
SNAC1 Stomatal activity Rice Drought and salt tolerance Hu et al., 2006
WXP1  Epicuticular wax Alfalfa Drought resistance in main- Zhang et al., 2005
accumulation tained leaf water status and
delayed wilting
HVA1 Group 3 LEA protein gene  Wheat  Improved plant water status Bahieldin et al., 2005
and yield under field drought
conditions
P5CS Pyrroline carboxylate Soybean Drought resistance, high De Ronde et al., 2004
synthase (proline RWC, high proline
synthesis) (tomato)
PPO Polyphenol oxidases Tomato Drought resistance Thipyapong et al., 2004
suppression
P5CS Pyrroline carboxylate Citrus Osmotic adjustment and Molinari et al., 2004

synthase(proline synthesis)
(tomato)

drought resistance
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