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Agroforestrysystemswith pollarded walnuttrees
Firstevaluation by modeling and fielinonitoring

J.André, Q. Molto, G.Talbot, L. Dufour, JFBourdoncle A. Selliet C Dupraz

Background and objectives

In alley cropping systems(AFS),competition for resourcesdeterminesintercrop yield [1]. Largetrees
capture resources(light, water, nitrogen), and the intercrop yield decreasesas trees grow up. Thismay
drop the intercrop yield to unprofitable levels We exploreif reducingthe tree crown sizeby pollarding
couldsustaincrop production,while allowingto produceboth timber (trunk) andbiomass(branches)

Methods

A Fieldsurvey:
Hybrid walnut trees aged 18 year were pollardedat 4 m height: 5 trees in winter
201213 and 43 trees in winter 201314. DBH branchesbiomass leaf traits (SLA,
LAI, C/N), phenology and diseaseswere monitored on pollarded and control
stanadrd agroforestry(AF)treesin 2013 Treespacings 13x 8 m.

A Modelling:
The HisAFe[2, 3] model was adaptedto simulate trees pollarded and compute
LandEquivalentRatios(LERA4]) of the system Themodelaccountsfor competition
for light, water and nitrogenbetweentreesand crops

Results
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Surprise againstmodellingresults DBHgrowth wasnot significantly
reducedduringthe firstyearafter pollarding(p-value : 0,697)

Conclusions

Modelling results indicate that pollarding could be very effective in stimulating the intercrop yield, and that pollarded trees may produce mostly
branch biomass with a strong reduction in the trunk growth. If the farmer is interested in both crop and branch biomassproduction, AF with
pollarded trees is the best option: 1 ha producesas much crop and branchesas an astonishing2.65 ha of the separatedsystems If the farmer Is
iInterestedin crop andtimber, AFwith standardtrees isthe bestoption.

However field evidenceduring the first yearafter pollarding did not support sucha strongreduction in trunk growth of pollardedtrees. Monitoring
duringthe comingyearswill help sort out this contradiction. Theexplanationmay lay in the dynamicsof the carbonreservesof the tree.

Pollardedtreeswere a very traditional agroforestrypracticein Europe,andour resultsindicate that they may prove relevantagainin the future.
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