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Tree growth response to drought partly depends on light requirement

in a tropical forest of Central Africa
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OBJECTIVES
BecauseBecause (i)(i) studiesstudies onon annualannual treetree growthgrowth responseresponse to to droughtdrought has has ledled to to contradictorycontradictory resultsresults [1, 2, 3, 4][1, 2, 3, 4], (ii) , (ii) treetree growthgrowth responseresponse to to droughtdrought varies varies withwith speciesspecies characteristicscharacteristics and (iii) and (iii) therethere isis onlyonly few few 
studiesstudies in central in central AfricaAfrica, , 

in in thisthis studystudy, , wewe assessedassessed the impact of the impact of droughtdrought on on treetree growthgrowth, , takingtaking intointo accountaccount the variation inthe variation in speciesspecies responseresponse and the influence of and the influence of treetree size size and and lightlight availabilityavailability on on growthgrowth

THE M’BAIKI EXPERIMENTAL SITE 
Central African Republic 3 drought indices  disturbance gradient
semisemi‐‐deciduousdeciduous rainforestrainforest

239 239 speciesspecies / / morphospeciesmorphospecies

40 ha permanent 40 ha permanent samplesample plotsplots

annualannual inventoryinventory

Length of the dry season

Average rainfall during the dry season

Mean annual soil water content

deep soils

Regeneration guild ([8] terminology)
(P) Pioneer 
(NPLD) Non Pioneer Light Demander
(SB) Shade Bearer

Leaf phenology 
(Dec) Deciduous
(Ever) Evergreen

Ever

Maximum diameter (cm)
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understorey overstorey

Length of the dry deason Average rainfall
during the dry season

Mean annual soil water 
content

overstorey understorey

+ light requirement ‐

overstorey understorey

+ light requirement ‐

overstorey understorey

+ light requirement ‐

RESULTS

9 species groups ordered along a light requirement gradient                                  Species groups response to the 3 drought indices

CONCLUSIONS
• On average, annual tree diameter growth decreases when drought increases [2, 4]
•Growth response to drought partly depends on species groups light requirement
[Pioneer/deciduous/overstorey] species tended to be more sensitive to drought than [shade‐bearer/evergreen/understorey] species [9, 10]
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METHODS
WeWe simultaneously
1.1. PredictedPredicted treetree growthgrowth responseresponse to to droughtdrought

: the 3 : the 3 droughtdrought indicesindices

treetree diameterdiameter

2 light 2 light availabilityavailability indices (stand basal area, indices (stand basal area, densitydensity))

2.2. ClassifiedClassified speciesspecies intointo KK groups groups 

accordingaccording to to theirtheir growthgrowth responseresponse to to droughtdrought, size, and , size, and 
lightlight

3.3. SelectedSelected for for eacheach speciesspecies group the group the covariatescovariates affectingaffecting
treetree growthgrowth

1. & 2. using finite mixture of linear regression models [5]

3. using LASSO penalization [6, 7]
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