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OBJETIVEOBJETIVE

Study of the biogeochemical Study of the biogeochemical 
evolution of gravitational and evolution of gravitational and 
matricial waters, from the matricial waters, from the AAhh

to the to the BBwwCC or or CC horizons horizons 
belonging to belonging to UmbrisolsUmbrisols



SITE: SITE: QuercusQuercus pyrenaicapyrenaica & & CastaneaCastanea sativasativa
deciduous forestsdeciduous forests



SITE: “Sierra de Gata” CW, Spain

Bordeaux
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SITE CHARACTERISTICSSITE CHARACTERISTICS

•• ClimateClimate: Sub: Sub--humid Mediterranean humid Mediterranean 
•• SoilsSoils: : UmbrisolsUmbrisols ((F.A.O., 1998;F.A.O., 1998; AAhhBBwwCC) ) 

•• Moderately acid Moderately acid (pre(pre--wheatheredwheathered acid substrate)acid substrate)

•• Relatively high Relatively high pluviometrypluviometry
•• Moderate temperaturesModerate temperatures

which favour which favour soil organic matter soil organic matter 
accumulationaccumulation



TECHNIQUES USED TOTECHNIQUES USED TO
OBTAIN SOIL WATEROBTAIN SOIL WATER

•• ZeroZero--tension lysimeterstension lysimeters
gravitational watersgravitational waters

•• Tension lysimeters (Tension lysimeters (in situin situ) and ) and 
a pressure chamber (a pressure chamber (in vitroin vitro) ) 
matricial watersmatricial waters
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METHODOLOGYMETHODOLOGY

•• Matricial waters (<0.2 Matricial waters (<0.2 MPMPaa) and ) and 
gravitational watersgravitational waters were collected were collected 
during 2 hydrological cycles during 2 hydrological cycles 
(1992(1992––94), 294), 2--weeks periodicityweeks periodicity

•• Matricial waters (0.2 Matricial waters (0.2 –– 1.5 1.5 MPMPaa))
were extracted from soil samples, were extracted from soil samples, 
in duplicate, using a pressure in duplicate, using a pressure 
chamberchamber



Water Parameters Water Parameters 
AnalyzedAnalyzed

•• pH & electric conductivitypH & electric conductivity
•• DOC DOC (TOCA, (TOCA, BekmanBekman--315A)315A)

•• Major Major cationscations (by AAS, (by AAS, VarianVarian--1475)1475)

•• Minor Minor cationscations & silica & silica 
(by IPC, (by IPC, PerkinPerkin Elmer PlasmaElmer Plasma--IIII))

•• Major anions Major anions (by ionic chromatography, (by ionic chromatography, 
DionexDionex 350)350)



PRELIMINARY RESULTS & CONCLUSIONSPRELIMINARY RESULTS & CONCLUSIONS

Ah drainage water / Litter-leaching drainage water
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C C drainagedrainage waterwater / / AAhh drainagedrainage water

PRELIMINARY RESULTS & CONCLUSIONSPRELIMINARY RESULTS & CONCLUSIONS
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PRELIMINARY RESULTS & CONCLUSIONSPRELIMINARY RESULTS & CONCLUSIONS

C C matricial matricial waterwater / / AAhh matricial matricial waterwater (< 0.2 (< 0.2 MPaMPa))
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PRELIMINARY RESULTS & CONCLUSIONSPRELIMINARY RESULTS & CONCLUSIONS

C C matricial matricial waterwater / / AAhh matricialmatricial waterwater (0.2 (0.2 -- 1.5 1.5 MPaMPa))
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LEACHINGLEACHING

ADSORPTIONADSORPTION

Litter-Leaching
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quartzquartz,  ,  biotitebiotite, , moscovitemoscovite--illiteillite, chlorite, kaolinite, chlorite, kaolinite

MINERALMINERAL WEATHERINGWEATHERING

enhancedenhanced atat AAhh andand smallersmaller porespores

HH44SiOSiO44 AlAl3+3+ FeFe2+2+NaNa++

parentparent rocksrocks ((granitesgranites & & veryvery lowlow schistschist):):

LEACHING:LEACHING:

PRELIMINARY RESULTS & CONCLUSIONSPRELIMINARY RESULTS & CONCLUSIONS



KK++(67 %)   Ca(67 %)   Ca2+2+(93 %)  Mg(93 %)  Mg2+2+(90 %)(90 %)

FeFe2+2+(97 %)  Mn(97 %)  Mn2+2+(99 %)   Zn(99 %)   Zn2+2+(74 %)(74 %)

OPTIMIZATION OPTIMIZATION OF BIOELEMENTOF BIOELEMENT
RRECYCLINGECYCLING IN THE SOILSIN THE SOILS

(ORGANIC MATTER AND ROOT SYSTEM)(ORGANIC MATTER AND ROOT SYSTEM)

ADSORPTION:ADSORPTION:

PRELIMINARY RESULTS & CONCLUSIONSPRELIMINARY RESULTS & CONCLUSIONS



THANK YOU!THANK YOU!

AnyAny questionsquestions…?…?
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