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Abstract:

The ongoing enrichment of the atmosphere with carbon dioxide has led to the widespread
assumption that plant growth and net primary production may increase, given that CO2 is a
rate limiting factor for plant photosynthesis. CO2 is the staple-food of the planet, so more
should  be  welcome,  disregarding  its  greenhouse  effect.  In  this  presentation,  I  will
challenge the theory behind such reasoning. It will be shown that photosynthesis is rarely
limiting plant growth at  ecosystem scale.  Rather basic stoichiometric  rules of life  (the
availability of essential chemical elements other than carbon), and the greater sensitivity
of  tissue  formation  to  environmental  constraints  compared  to  the  sensitivity  of  CO2

assimilation,  prevent  a  priority  of  photosynthesis  over  growth control  at  current  CO2

levels. In fact, I will show that photosynthesis is mostly under control of carbon demand
from growing  tissues.  These  'carbon sinks'  can incorporate  carbon only  to  the  extent
nutrients permit and temperature and moisture facilitate. Environmental stresses such as
those by drought or low temperature affect meristematic activity (tissue formation, sink
activity)  long  before  they  severely  constrain  the  photosynthetic  machinery  (source
activity).  As a result, such stress conditions commonly cause an overshooting of plant
carbon reserves, rather than carbon starvation, at least in the short and mid term. Current
models of plant and ecosystem carbon uptake are prioritizing source control,  while in
reality, we are living in a world of sink control, because soil nutrients are finite, heavily
competed for, and stress is acting first on sinks rather than source activity. This insight is
well established in the agricultural literature, but did not make its way to models and the
ecological research community. Elevated concentrations of CO2 are thus, unlikely leading
to faster growth or higher productivity, except if all other contraints of plant growth are
removed (as may be possible in horticulture). I will also touch upon another avenue, along
which rising CO2 could affect plant life: its effect on stomatal control of transpirational
water loss. These effects may be substantial at leaf level, but tend to disappear at 



ecosystem scale in many cases. Plant responses to ecosystem scale CO2-enrichment in
natural  settings  confirm  sink  control  over  source  activity.
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