
Undergraduate level Notes 



“Rationale” Behind CAM 
 

 In addition to the benefits experienced by C4 plants 
(see C4 Photosynthesis resource), CAM entails a 
number of other advantages under certain 
environmental conditions. 

 

 Amongst these is the reduction in water loss via the 
stomata, as the stomata are opened when 
evapotranspiration is lowest (i.e. temperatures are 
lower and atmospheric vapour pressures are higher), 
namely at night. 

 

 

 

 



Disadvantages of CAM 
 

 Like C4, CAM entails an energetic cost which prevents 
it being advantageous over C3 in cool, well-watered 
climes. 

 

 Requires water – is NOT, as is often asserted, an 
adaptation for completely dry environments, despite 
its prevention of water loss, as storage of the acids 
requires water. Succulent CAM plants are not sacks of 
water but sacks of acid. Thus, they require a regular, if 
infrequent, wetting. 



Morphological and Physiological 
Adaptations of CAM Plants 

 

 Succulent plants, euphorbs and cacti that have CAM tend to 
share a suite of morphological characteristics related to the 
same ecological factors that favour their having CAM. 

 

 Given that most CAM plants live in semi-arid environments 
with little other vegetation, the “scarcity-accessibility” 
hypothesis suggests a strong herbivory threat. This favours 
the reduction of leaves to spines for defence, thus, in cacti, 
the enlarged stem becomes the photosynthetic organ. 



Morphological and Physiological 
Adaptations of CAM Plants 

 

 In some plants, e.g. Opuntia (prickly pear), the fleshy 
stems become flattened in one direction forming 
cladodes. 

 

 CAM itself demands a certain level of succulence – that 
acidic liquid must be stored somewhere.  



Geographical Distribution 

Redrawn from Crassulacean Acid Metabolism Analysis of an Ecological 
Adaptation, Volume 30, M. Kluge, I.P. Ting. 



Phylogenetic Distribution 
 Found in over 16,000 species. 

 

 Not just angiosperm species but also ferns and some 
gymnosperms. 

 

 Is found in terrestrial and aquatic species. 


