Comment on "Impacts of Fine Root Turnover on Forest NPP and Soil
C Sequestration Potential"
Yiqi Luo et al.
Science 304, 1745 (2004);
DOI: 10.1126/science.1098080

If you wish to distribute this article to others, you can order high-quality copies for your
colleagues, clients, or customers by clicking here.
Permission to republish or repurpose articles or portions of articles can be obtained by
following the guidelines here.
The following resources related to this article are available online at
www.sciencemag.org (this information is current as of October 12, 2012 ):
Updated information and services, including high-resolution figures, can be found in the online
version of this article at:
http://www.sciencemag.org/content/304/5678/1745.3.full.html
A list of selected additional articles on the Science Web sites related to this article can be
found at:
http://www.sciencemag.org/content/304/5678/1745.3.full.html#related
This article cites 2 articles, 1 of which can be accessed free:
http://www.sciencemag.org/content/304/5678/1745.3.full.html#ref-list-1
This article appears in the following subject collections:
Atmospheric Science
http://www.sciencemag.org/cgi/collection/atmos
Technical Comments
http://www.sciencemag.org/cgi/collection/tech_comment

Science (print ISSN 0036-8075; online ISSN 1095-9203) is published weekly, except the last week in December, by the
American Association for the Advancement of Science, 1200 New York Avenue NW, Washington, DC 20005. Copyright
2004 by the American Association for the Advancement of Science; all rights reserved. The title Science is a
registered trademark of AAAS.

Downloaded from www.sciencemag.org on October 12, 2012

This copy is for your personal, non-commercial use only.

TECHNICAL COMMENT
Norman, OK 73019, USA
and Department of Ecology and
Evolutionary Biology
Fudan University
Shanghai, China

Comment on “Impacts of Fine
Root Turnover on Forest NPP and
Soil C Sequestration Potential”
et al. (1) recently highlighted
the importance of estimating mean residence time (MRT) of fine root C for understanding soil C dynamics. Using isotopic
signals of 13C from two CO2 experiments
as a tracer, they estimated MRT of C
through fine roots that ranged from 1.20 to
6.25 years. They obtained these MRT values by fitting an exponential equation to the
13
C data with a one-pool model that assumed that newly synthesized C is immediately used for fine root growth.
Actually, however, photosyntheically
fixed C is first incorporated into the plant C
pool to mix with stored nonstructural carbohydrate (NSC), from which root growth
draws C. Thus, the interpretation of isotope
data needs to consider NSC storage (2) and to
use a two-pool model—that is, one that includes both NSC and fine roots. We developed such a model (3) and estimated MRT of
fine roots from the isotope data presented by
Matamala et al. The resulting MRT values
that we derive from this model are 2.37 years
for pine roots of ⬍1 mm, 2.01 years for pine

roots of 1 to 2 mm, and 6.06 years for pine
roots of 2 to 5 mm (4), shorter by 44.5%,
64.8%, and 3.0%, respectively, than the estimates in (1). For sweetgum roots of ⬍1 mm
and 1 to 2 mm, the two-pool model gives
estimated MRTs of 1.19 and 1.32 years, respectively— 0.8% and 56.0% less than the
Matamala et al. estimates (1).
Whereas the sums of MRT of fine roots
and plant NSC estimated from our two-pool
model are similar to the estimates from the
one-pool model (1), separating plant NSC
from fine root MRT will lead to estimates
of soil C sequestration that are different
from those of Matamala et al. (1). In addition, data points immediately after CO2
fumigation, which are absent for approximately 10 months of that study, are particularly important for estimation of MRT of
plant NSC and need to be collected in
future studies.
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respectively (5).
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