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The capacity of woody agroecosystems to act as a sink for atmospheric carbon dioxide (CO2) is debated, with
some studies suggesting a significant sequestration capacity. To quantify the net balance and allocation pattern of
carbon (C) we monitored the ecosystem C fluxes of an apple orchard located in south Tyrol (Caldaro, BZ, Italy)
for three years (2010-2012). Ecosystem CO2 fluxes were monitored continuously via eddy covariance; soil CO2

efflux was measured by an automated multichamber system; and biometric samplings were carried out monthly
during the three growing season. Two vegetation types were present in the orchard: apple trees (3333 trees ha−1)
and herbaceous vegetation growing in the orchard alley between tree rows.

Main results of this combined monitoring experiment were that the net ecosystem production (NEP) was 373 ±
61 (mean ± sd) g C m−2y−1, the gross primary production (GPP) was 1221 ± 151 and the average ecosystem
respiration (Reco) was 848 ± 91 g C m−2y−1, the largest part of which was soil respiration. Overall, the net
primary productivity (NPP) was 905 ± 109 g C m−2y−1 (mean ± sd). About 49% of NPP was allocated to fruits,
12% to leaves and 10% to fine roots, 23 % to permanent organs and 6 % to the herbaceous vegetation. Average
carbon use efficiency (CUE = NPP/GPP) was 0.71, 0.69 and 0.68 in 2010, 2011 and 2012 respectively, indicating
a high CUE of the apple orchard.

Agricultural ecosystems present also important lateral flows of carbon which need to be taken into account to
assess their net biome productivity (NBP). In the studied apple orchard they were represented in input by organic
fertilizers (35 g C m−2y−1) and in output by the marketable fruit production (approximately 95% of fruit NPP).
Along the three considered years, NBP was close to zero, suggesting a minimal or null impact of the apple orchard
on the C concentration in the atmosphere, which is likely to depend on the balance of inputs and outputs rising
from the detritus cycle, while including harvested products the orchard acted as a strong sink.


