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cambium activation, activity, and dormancy on temperate 
trees, where temperature stands out as the main factor finely 
tuning cell division, expansion, and differentiation. The total 
carbon fixed during cambium activity depends on the num-
ber of cells produced, type of cells and cell-wall characteris-
tics (Fig. 1). For instance, a higher number of cells requires 
more carbon allocation for cell-wall construction. Likewise, 
fibers and tracheids have considerably thicker walls than the 
parenchyma requiring more carbon. Even the same types of 
cells like the tracheids receive additional deposition of cell 
walls in the latewood, increasing wood density (Begum et al. 
2017) and the amount of carbon fixed there.

Begum et al. point out that earlier initiation of cambium 
activity along with the delayed cambium dormancy have 
the potential to enhance the role of trees as carbon sinks 
and pools. These processes are induced by increasing the 
number of days above a certain threshold of temperature and 
keeping this temperature for a longer time. This is exactly 
what is expected during global warming. Naturally, a higher 
carbon allocation does not only require a longer period of 
cambium activity that results in a greater number of cells, 
but also depends on the qualities of these cells. The experi-
ments reviewed by Begum et al. show a clear increase in 
the active period of the cambium, as well as changes in cell 
composition and cellular properties.

Increasing the number of cells is not enough to increase 
the capacity of carbon sink of trees. If trees produce more 
cells with thinner walls, the overall result is a decrease in 
wood density, probably leveling off the carbon sink capacity 
of trees or even reducing it. Indeed, a lower wood density 
has been reported for different species with higher growth 
rates (Chave et al. 2009). This reduction in wood density is 
a result of changes in the proportional composition of cells 
in the wood, as well as the presence of thinner walls. One 
side effect of increasing the growth of trees is that they may 

Forests worldwide are key players in the terrestrial carbon 
cycle, where trees assimilate atmospheric carbon and allo-
cate it during growth. By doing so, not only trees act as 
important terrestrial carbon sinks, but they are also large 
carbon pools mostly represented by the wood tissues from 
branches, stems, and roots (Mahli et al. 2011). These organs 
are a result of the secondary growth undertaken by the 
cambium activity. This meristem formed by delicate and 
thin-walled cells produces, through cell division, expan-
sion and differentiation, a denser tissue mostly composed 
of cell walls. Between 42 and 61% of the dry mass of this 
tissue is pure carbon (Thomas and Martin 2012). Therefore, 
cell walls are the main carbon pools of trees (Locosselli 
and Buckeridge 2017), which in woody tissues have a long 
residence time proportional to the longevity of tree species 
(Galbraith et al. 2013).

Such large carbon sinks are essential to control the rising 
concentrations of atmospheric  CO2, which in turn mitigates 
the effects of climate change. To keep global warming under 
1.5 °C by 2100, we will need to adopt negative emission pro-
cedures like afforestation, among others (Fuss 2017). This 
is only possible because forests assimilate and allocate large 
amounts of carbon in different organs, including the wood 
tissues through cambium activity (Fig. 1). It is important to 
note that climate itself is the main driver of cambium activ-
ity and, consequently, of carbon allocation in wood parts of 
trees. How climate modulates cambium activity, and its cel-
lular products are scrutinized by Begum et al. in this issue. 
In their review, the authors carefully go through the steps of 
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reduce their longevity affecting the residence time of carbon 
in trees, which is, in fact, one of the most important factors 
determining forests carbon budgets (Körner 2017).

These controls of meristematic activity are probably 
more important than photosynthetic activity for forest car-
bon pools. It is well reported in the literature that environ-
mental limitations, such as temperature, act first on the sink 
activities of meristems, rather than on source activities like 
assimilation (Fatichi et al. 2014). Therefore, all the informa-
tion about cambium activity summarized by Begum et al. 
should, at some point, be incorporated in the dynamic global 
vegetation models that are mainly based on source activities 
(Fatichi et al. 2014). This issue becomes more challenging 
in tropical forests, where the climate influences on cambium 
activity and its derivatives are less defined. Temperature, 

water availability, day length, or even a combination of them, 
may influence cambium activity depending on the character-
istics of each species (e.g., Marcati et al. 2008; Krepkowski 
et al. 2011; Bosio et al. 2016). This is especially important, 
considering its high biodiversity, about 50,000 tree species 
(Slick et al. 2015).
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Fig. 1  Schematic view of carbon stored in wood tissues per year 
according to the characteristics of cambium activity and its products. 
*Depending on the cellular composition of the xylem from conifers 
and eudicots
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