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Drought tolerance of tree seedlings and relationships of their functional traits and survival

under a drought experiment
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ABSTRACT

Climate change crisis, especially droughts which have intensified; thus, the need for forest restoration
projects to focus more on species selection. As insufficient water stresses seedlings; therefore, it impacts their
growth and survival after planting. The objectives of this study were to evaluate the drought tolerance of nine
native deciduous tree species under controlled conditions and to investigate relationships between 10 studied
functional traits and the tolerance ability. Seedlings of nine studied species were tested under drought conditions
for four months. After 113 days, only Afzelia xylocarpa and Bombax ceiba survived in a no water treatment.
The studied species were classified into 4 groups using 10 functional traits. 4. xylocarpa and B. ceiba were
grouped with other species that expressed a high value of tissue density and roots respectively. No correlation
between survival time and studied traits were found. Further investigation of functional traits at different stages
of plant growth in both field and controlled conditions will enhance our understanding of selecting suitable

species for forest restoration in the face of uncertain climate change conditions.
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aauandluy Table 1

Trait Unit Significance Reference
Leaf traits
Leaf mass fraction (LMF) gg’ Photosynthesis and nutrient Poorter et al., 2012
Leaf area ratio (LAR) em’g’ Light capture and carbon gain Lusk, 2002
Leaf dry matter content (LDMC) % Leaf nitrogen content and soil fertility Hodgson et al., 2011
Specific leaf area (SLA) em’g’ Photosynthesis and growth rate Adler et al., 2014
Stem traits
Stem dry matter content (SDMC) % Resource acquisition and support tissues (tissue Quintero-Vallejo et
toughness) al., 2015; Zhang et
al., 2017
Stem density (SD) gem” Mechanical properties of wood and correlated Hacke et al., 2001
with cavitation resistance
Root traits
Root length per unit leaf area cmem” Resource uptake relative to transpiring Eavis and Taylor,
(RLLA) 1979; Tani et al.,
2003
Root length per unit plant mass cmg’ Growth rate, light relative to biomass Reich et al., 1998;
(RLPM) investment Alameda et al, 2012
Root dry matter content (RDMC) % Root tissue density relative to growth rate Birouste et al., 2014
Specific root length (SRL) cmg-] Resource uptake relative to biomass investment Laliberte, 2016
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