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Non-structural	carbohydrates	
(NSC)	

•  Starch,	soluble	sugars	and	lipids	
•  Balance	between	C-gain	and	C-uHlizaHon	
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Problem	
•  Lack	of	agreement	among	studies	on	the	effect	of	drought	on	
NSC	
•  Drought	properHes	(frequency	and	intensity)	

•  Tree	size	and	age,	Hssues	and	species	

•  Methodology	

•  Nobody	has	ever	found	a	total	NSC	depleHon	

•  InteracHon	with	other	(bioHc)	factors	
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Interaction	nutrients	and	
drought	

•  Nitrogen:	growth	limiHng	factor	
•  InteracHon	between	drought-induced	C	starvaHon	and	
drought-induced	impairment	on	the	nutrient	balance		



NSC	levels	and	spring	growth		
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Intensity	and/or	duraHon	of	drought	(crown	transparency)	
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•  Tree	rings	
•  Shoot	growth	
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•  February,	June,	October	
•  Transparency	classes	
•  NSC	analysis	using	an	enzymaHc	method	and	
spectrophotometer	

Measurements:	

•  Needle	13C	
•  %	Phosphorus	&	Nitrogen		
•  Shoot	growth	
•  Needle	morphology	
•  Tree	rings	



Results	
Needles	of	drought	stressed	trees	are	shorter,	wider,	
but	in	general	smaller	than	non-drought	stressed	trees.		
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MODOEKs	
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Oaks:		
postdoc	project	

•  16	Open	Top	Chambers	
•  4	Water	levels	(n=4)	

•  2	Nutrient	treatments	
•  Debudding	/	Needle	removal	

•  Measurements	
•  NSC	
•  Gas	exchange	
•  Treerings	
•  Shoot	growth	
•  Root	growth	
•  Root	respiraHon	
•  ??	
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