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the influence of xylem functional traits on tree growth in two forests 
dominated by two of the most common species in the mountain ranges of 
the Great Basin of North America. First, our initial hypothesis of a dif
ferential control of hydraulic safety vs. efficiency on BAI in response to 
varying climatic conditions was not confirmed. While the temporal 
distribution of climatic sensitivity of parameters related to hydraulic 
efficiency and safety pointed toward a prioritization of safety in the 
more drought-exposed species, P. flexilis, xylem specific conductivity 
still exerted a stronger control on annual stem basal area increment in 
both species. Hence, we concluded that regardless of the strength of the 
efficiency vs. safety tradeoff at the xylem anatomical level, hydraulic 
conductivity can outcompete safety in determining stem growth even in 
water-limited environments. With specific regard to the Great Basin of 
North America, our data suggest that P. flexilis might be favored under 
warmer/wetter environmental conditions, thanks to its tighter control of 
Ks on BAI. On the other hand, P. longaeva might still prevail under 
warmer/drier climatic scenarios, thanks to its peculiar xylem hydraulic 
structure and relatively lower climatic sensitivity. Our study, conducted 
in natural conditions, is therefore consistent with the results of common 
garden experiments (Smithers et al., 2021), and highlights the need to 
include field-based observations of trait-growth relationships in vege
tation models (Simeone et al., 2019). It also demonstrates the potential 
of functional traits derived from xylem anatomy as a diagnostic tool for 
forest ecosystem health and functioning and as a promising way to 
better understand climate-growth relationships and to forecast the 
species’ growth plasticity in water-limited environments under future 
climate change scenarios. 
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Bates, D., Mächler, M., Bolker, B., Walker, S., 2015. Fitting linear mixed-effects models 
using lme4. J. Stat. Softw. 67, 1–48. 

Beguería, S., Vicente-Serrano, S.M., Reig, F., Latorre, B., 2014. Standardized 
precipitation evapotranspiration index (SPEI) revisited: parameter fitting, 
evapotranspiration models, tools, datasets and drought monitoring. Int. J. Clim. 34, 
3001–3023. 

Berkelhammer, M., Still, C.J., Ritter, F., Winnick, M., Anderson, L., Carroll, R., 
Carbone, M., Williams, K.H., 2020. Persistence and plasticity in conifer water-use 
strategies. J. Geophys. Res. Biogeosciences 125 e2018JG004845.  

Biondi, F., Qeadan, F., 2008. A theory-driven approach to tree-ring standardization: 
defining the biological trend from expected basal area increment. Tree-Ring Res. 64 
(81–96), 16. 

Borghetti, M., Gentilesca, T., Colangelo, M., Ripullone, F., Rita, A., 2020. Xylem 
functional traits as indicators of health in mediterranean forests. Curr. For. Rep. 6, 
220–236. 

Bryukhanova, M., Fonti, P., 2013. Xylem plasticity allows rapid hydraulic adjustment to 
annual climatic variability. Trees 27, 485–496. 

Bunn, A.G., Salzer, M.W., Anchukaitis, K.J., Bruening, J.M., Hughes, M.K., 2018. 
Spatiotemporal variability in the climate growth response of high elevation 
bristlecone pine in the white mountains of California. Geophys Res Lett. 45, 
13,312–313,321. 

Bunn, A.G., Korpela, M., Biondi, F., Campelo, F., Mérian, P., Mudelsee, M., Qeadan, F., 
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Islam, M., Rahman, M., Bräuning, A., 2019. Long-term wood anatomical time series of 
two ecologically contrasting tropical tree species reveal differential hydraulic 
adjustment to climatic stress. Agric. For. Meteorol. 265, 412–423. 
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