Growth, defense and photosynthetic responses of two Eucalypts raised under high nitrogen load and elevated CO2 
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Eucalypts grow fast and produce considerably biomass, even at low soil fertility. Like other plants, eucalypts are supposedly have dynamic respond to environmental changes, e.g. higher CO2 level, warmer air temperature, nitrogen deposition, etc. Therefore, growth and photosynthetic responses of two eucalypts to different CO2 and nitrogen levels were examined. 

Seedlings of Eucalyptus urophylla, (U) and hybrid of E. deglupta x E. camadulensis (H) were grown in 6 phytotron chambers at two different levels of CO2, 380 and 760 µmol mol-1 from January to May 2010. (NH4)2SO4 and balanced-nutrient were added to half numbers of plants at each chamber. The gas exchange rates were measured and subsequent to photosynthetic measurements, leaf mass per area (LMA, g m-2), content of nitrogen and secondary metabolites (SM) in leaves were determined.

Nitrogen load significantly increased plant growth, leaf N and C, phenolics of both species. It also increased the net photosynthetic rate at growth CO2 concentration (Agrowth), photosynthetic nitrogen use efficiency (PNUE), and photosynthetic water use efficiency (WUE). Supposedly, nutrient balanced at nitrogen-added seedlings had kept them to retain the nitrogen used efficiency of photosynthetic system. 

Elevated CO2 significantly increased Agrowth and WUE; however there was no difference in plant growth and PNUE of both species. Ghannoum et al. (2010) that reported elevated CO2 did not enhanced two eucalypts growth, despite enhancing their photosynthetic rate. We noticed that significant interaction between elevated CO2 and N addition for Agrowth at H, but not at U. Therefore, effect of elevated CO2 on Agrwoth was strengthened by N application at H while it was independent in U. Regarded higher CO2, the contents of SM (i.e. total phenolics and condensed tannin) were lower at U and higher at H as compared to that under low CO2 concentration. Higher photosynthetic performance under elevated CO2 did not enhance the growth, then hybrid H probably allocated assimilates more to produce higher amount of SM. However, the same trend did not found at U, supposedly assimilates were stored in other forms, e.g. starch.
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Figure 1.  Effect of nitrogen load and elevated CO2 on photosynthetic rate at growth CO2 concentration (Agrowth) of E. urophylla and hybrid (E. deglupta x E. camaldulensis) 
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