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Introduction and Objectives 

Knowledge on the range of natural climate variability and tolerance 
range of tree species to climatic stress is scarce in Africa. Stable carbon 
and oxygen isotopes from tree rings of  Anogeissus leiocarpus and 
Sclerocarya birrea from the sahel region in Burkina Faso (Fig 1) were 
measured: 

 a) to asses potential of stable isotopes in tree rings as climate proxies;  
b) to evaluate the long term performance of plants under a changing 
climate  and c) to asses their source of water 

Methods 

•stem disks were collected for tree ring width, δ13C  and δ18O 
analysis.   

•individual  δ13C  and δ18O series measurements were done 
(Fig 3  powder sample  preparation) using mass spectrometry.   

Fig 1.  
Study area: Burkina Faso  

Fig 4. δ18O (r = 0.53) and δ13C (r = 0.41) of S. birrea and A. leiocarpus follow a 
similar pattern, showing that external factors affect isotope fractionations in 
a similar way. However, δ13C of A. leiocarpus showed declining trend (R2 = 
0.34), and its δ18O more depleted than S. birrea, which might indicate 

increasing rooting depth with age.  

Fig 3: a) Cross-section of A. leiocarpus (evergreen), Combretaceae ; 
 b) Sclerocarya birrea (Dec), Anacardiaceae  
Arrows indicate annual growth boundaries characterized by paranchyma 
bands  and )  method of powder collection for stable isotope 
measurements 
 
 

Results 

The annual δ13C and δ18O patterns of A. leiocarpus and  S. birrea 
correlate negatively with  precipitation, PDSI (Palmer drought 
sensitivity index), and positive correlations with temperature (Fig. 5). 
δ18O of S. birrea showed strong correlations with climate parameters, 
while for A. leiocarpus δ13C is stronger. High temperature 
(evaporative demand) in drought years would cause stomatal closure 
and preferential loss of the light oxygen isotope  resulting  in high 
concentration of δ13C and δ18O, respectively. S birrea is more 
sensitive to climate variability. The strong correlation of δ18O with 
rainfall also indicates that S. birrea is using soil water (precipitation). 

Conclusions 

Both δ13C and δ18O signatures of A. leiocarpus and S. birrea 
showed climatic signals. The results highlight the potential of 
stable isotopes for reconstructing past climates and extreme 
events, determining water use efficiency and water sources 
and to evaluate resilience of species to climate variability. This 
will help to guide farmers to plant appropriate species while 
we promote on farm and landscape tree productivity. 
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Fig 5. correlation between A. leiocarpus and S. birrea δ13C and δ18O and 
climate parameters 
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