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THE JOINT FORCES OF CSIRO & SCION

Results so far
1. Height and diameter growth (Figure 1) and above-ground 

dry mass (Figure 2) reduced, particularly by water stress
2. Diameter growth also reduced by low nitrogen (N)
3. Defoliation appeared beneficial in terms of stem growth in 

the Low water+N treatment (Figures 1, 2)
4. No photosynthetic upregulation in response to defoliation 

unless abiotic stress was present (low water+/-N) (Figure 3)
5. Photosynthetic upregulation with abiotic stress, particularly 

in low water treatments
6. Increase in stomatal conductance (G) in response to 

defoliation when abiotic stress was present (Figure 4).
7. Photosynthetic upregulation not associated with foliar 

chlorophyll or N content (data not presented)
8. Greater CO2 uptake (A) per unit (G) in unirrigated trees 

(Figure 5).  Tight coupling of A and G in water-limited trees 

Results yet to come
• Below-ground dry mass (sample processing underway)
• Tissue carbohydrate and N concentrations (above/below 

ground) (sample processing underway)

Ongoing work
· Second defoliation · CO2 uptake (leaf and stem)
· Foliar defence mechanisms · Carbohydrate dynamics
· Soil N supply rates · Whole plant water use
· Soil water availability
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C. Height increment undefoliated
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Figure 1. Diameter and height increment of 
undefoliated and defolaited E. globulus grown with 
low or adequate water or N

Figure 2. leaf, stem and branch dry mass of 
undefoliated and defoliated E. globulus 5 
months after defoliation
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Figure 3. Light-saturated CO2 uptake of defoliated and 
undefoliated E. globulus grown either with adequate or 
low water and N

Figure 4. Mean leaf conductance of defoliated and 
undefoliated E. globulus grown either with adequate 
or low water and N

Figure 5. Relationship between leaf conductance and 
light-saturated CO2 uptake for E. globulus frown with 
low or adequate water and N

The Question
•Does abiotic stress influence a plant’s capacity to respond 
physiologically to defoliation?

•Carbon assimilation
•Carbohydrate stores
•Biomass allocation
•Nitrogen uptake and allocation
•Water relations
•Foliar defence mechanisms

The Treatments
•Plot level: Adequate or low water; adequate or low nitrogen
•Within-plot: defoliated or undefoliated

The Site
•Pittwater: SE Tasmania
•Average annual rainfall 550 mm
•Soil Aeolian sand A-horizon of 1.5 – 2 m depth over clay B 
horizon

Deliverables
� Prediction system for determining effects of pest attack on 

growth (CABALA forest health module)
� Capacity to produce risk profiles
� Management options for promoting recovery from pest attack
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