
Agroforestry systemafter pruning

Tree management in monocultures and agroforestry systems 
affect microclimatic growing conditions and fine-root growth

WIEBKENIETHER1, L. ARMENGOT2, C. ANDRES2, M. SCHNEIDER2, G. GEROLD1

1UNIVERSITYOFGOETTINGEN, GOETTINGEN, GERMANY
2RESEARCHINSTITUTEOFORGANICAGRICULTURE, FRICK, SWITZERLAND(FIBL)

Agroforestry systembeforepruning

2017 International Symposium on Cocoa Research (ISCR), Lima, Peru, 13-17 November 2017



Treemanagementfor cacaocultivation
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ÁProductionsystems:

ÅMonoculturesĄ simple agroforestry systemsĄ complexagroforestry systems

Yield

Ecosystem
services

Trade-off

ÁMicroclimate: incominglight, throughfall, 
temperature, humidity

ÅBufferfunctionof shadetreesĄ lessstressful
environmental conditions

ÁBiomass

ÅAbovegroundcarbonsequestration

ÅRoot development

ÁTreemanagement

ÅStemdensity

ÅSpeciescomposition

ÅPruning



Study area
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Map of Bolivia

´Sara Aná

ÁAlluvial terrace, 380 ma.s.l.

ÁLuvisolsandLixisols

Á25.2 °C

Á83% relative humidity

Á1439 mm, 78% from Octoberto April

Sara Ana, Alto Beni, Bolivia

Sara Ana, Alto Beni
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MONO CONV
Monocultureconventional

MONO ORG
Monocultureorganic

AF CONV
Agroforestry conventional

AF ORG
Agroforestry organic

SAFS
Successional 

agroforestrysystem

BAR
Barbecho/ Fallow

Long-term experimentandland-usesystems

48 m

4
8

 m



Data collection(2013-2015)
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ÁStand structure

ÅHeight (stratification), basal area

ÅCanopyopenness

ÁMicroenvironment

ÅRadiation

ÅPrecipitation/ throughfall

ÅTemperature, relative humidity

ÁRoot develoment

Å Theobromacacao, Erythrinassp.

Å 0-25 cm; 25-50 cm

Plot: 48 x 48 m
Cocoatrees

Net-plot: 24 x 24 m
V-shapedtransect: 52 m

Before+ after pruning

Beforepruning

Before+ after pruning

Musa
Woody trees

Plot structure

Successionalplants Ingrowthdonuts(1 year)



Pruningeffect on microclimate
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Beforepruning After pruning

MONO AF SAFS

MONO

AF

SAFS

BAR

MONO AF SAFS BAR

Canopyopenness% +13 +21 +7 0

PPFD µmol m-2 s-1 +561 +1029 +632 +117

Throughfall rate % -9 +30 +6 -12

Tem. fluctuation°C +4.3 +7.9 +6.5 +3.6

VPD kPa +0.70 +0.81 +0.69 +0.59

PPFD: photosyntheticallyactivephoton flux density
VPD: vaporpressuredeficitsof the air


