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Schematic representation
of the chamber
functioning (A), outside
and inside pictures of the
stainless steel collar and
chamber (B), and disposal
of the 3 measurement
collars (C1, C6, and D3) in
the field (C) – The black
crosses and small
numbers indicate the
positions of the collars
used for the Keeling plot
gas samplings
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Plumbing diagram of the
Tunable Diode Laser
Spectrophotometer
(TDLS, A) used to monitor
continuously the 12CO2
and 13CO2 composition of
soil respiration, and
pictures of the installation
in the Hesse forest
(France): inside and
outside views of the
mobile lab (B)
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Study site located in the
Hesse forest, in the
northeastern part of
France
� annual rainfall:  700-900 mm
� average annual 

temperature: 10°C

� 85% beech

� 35 year old

� 15 m height

� soil: gleyic luvisol
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Figure 2. The time course of soil respired 13CO2 (above) and of δδδδ13C of soil
respiration (below) for the collar C1 during the period July 12-18, 2007 showed
clear daily trends, with an increase during daytime and a decrease during
nighttime for both traits – Dark dots are daily means
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Figure 3. The time course of soil respired 13CO2 (above) and of δδδδ13C of soil
respiration (below) for the 3 collars (C1, C6, and D3) during the period June 29 to
November 3, 2007 showed a δδδδ13C included between -26.5‰ and -30‰, a slow
decrease of both traits from the end of August to the end of the growing season,
and a reduction of the between-collar differences with time
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Table 2. Pearson
correlation coefficients
between δδδδ13C of soil
respiration and climate:
PAR = photosynthetically
active radiations, RH =
Vaisala relative humidity,
Tair = air temperature, Tsoil
= soil temperature at -5
cm depth, SWC = soil
water content at -10 cm
depth, with an increasing
time lag – Based on
seasonal daily means of
collar C1 – Decreasing
coefficients with time,
except for SWC
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Figure 1. Time course of soil respiration (above) and its carbon isotopic
composition (δδδδ13C, below) during the period June 28 to November 5,

2007 for the three collars. The double rows indicate the days during
which the traditional Keeling plots were established. The period in the

blue box is the one detailed below.

Table 1. Values of carbon isotopic composition (δδδδ13C) of soil respiration obtained
with the methods 1, 2, and 3 described above at 6 dates during the growing
season. Means of 6 values � SE when indicated.


