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In Situ Measurements of CO, Flux in Grassland Ecosystem by

Closed Chamber Technique
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Abstract: As a part of IMGRASS project, the biological mechanism of CO, emission and absorption in
grassland soil-vegetation system is analyzed and the problems of the in situ measurement of CO, fluxes by
closed chamber technique are discussed in this paper.

Some results of experiments show that using the static chamber technique for the measurements of
CO, fluxes from soil-vegetation system is improper due to the limitation of chamber technique. CO, fluxes
obtained by the static chamber technique should be corrected by different treatments,otherwise,the value
of observation could not be accord with the fact. Based on the theory of CO; production and emission,to
modify CO, fluxes obtained by the static chamber technique is theoretical feasible ,however,in practice,the
modification is limited due to lack of the large correlative observation data.

For this purpose,a simple and convenient in-situ measurement manner by static chamber technique is
designed. Two different manners to deal with the plant are used in this examination. One of them is the
chamber with natural abovcground plants inside, while another is a chamber with mowing aboveground
plants. The experiment is conducted by three different manners,those are:transparent chamber.,mowing
(A); transparent chamber ,non-mowing (B); dark chamber ,non-mowing (C) ;Based on the theory of CO,
biological production process,the formulas of these different treatment manners are shown as below:

Flux (A) = Fg (1) Flux(B) = F, 4+ Fyx + Fs(2) Flux (C) = Fyx + F (3)
where Flux(A),Flux(B) and Flux(C) are CO, fluxes obtained by manner A,B and C respectively, Fsz is
the CO, flux produced by soil respiration, F, is the CO, flux produced by photosynthesis, Fyx is the CO,
flux produced by vegetation respiration. This experiment design was applied in field measurements in two

successive observation years (1999 and 2000) ,and the CO, fluxes of soil-vegetation system are obtained.
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The values of CO, fluxes obtained by using closed chamber in typical semi-arid Aneurolepidium
Chinense grassland soil-vegetation system in Inner Mongolia in 1998 are corrected and some variation
characters of CO, fluxes in A. chinense steppe are as below. During the grassland growing period,in daytime
soil-vegetation system absorbs CO,,while in nighttime the system takes as CO, source. However,in the
later growing period,in daytime the system may absorb or emit CO, in dependence of the meteorological
conditions sand in the telophase,either the daytime or the nighttime the system only emits CO, In addition.
the results also show a obvious diurnal variation of CO, flux in the grassland vigorous growing period in
daytime. There is a clear double-peat during the daytime,the high peat appears in morning,whereas,the
low one appears in afternoon. Since the later growing period,CO, emission is becoming a main exchanged
pattern,although the CO, emission flux is obviously reduced.
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Aneurolepidium chinense Steppe
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Table 1 The reduction degree of CO, absorption flux Table 2 The effect of length of closing time on

by using closed chamber in different period of time

reduction degree of CO, absorption flux

Forenoon Aftern()()n

Early . renoon Noon Afternoon Evening 5min 10min 15min 5min 10min 15min
morning
n 4 4 5 4 4 6
n 2 13 3 14 4
Mean  1.59 7.12 7.16 6.53 3.93 Mean 4.82 5.80 10.01 3.65 5.31 9.27
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Table 3 The rise ratio of the revised and observed value of CO, flux from grassland soil and vegetation system in
different period time by closed chamber
Night Early morning Forenoon Noon Afternoon Evening
n 9 6 14 3 13 4
“Mean 0.5 0.9 42.6% 12.7% 40. 6% 3.0
Standard deviation 0.7 2 72 9.6 56. 1 0.4
. % The mean of rise ratio

* s H
of the revised and observed value; # ; The mean of absolute value of margin between revised and field observed value
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Table 4 Comparison of CO; diurnal emission from A. chinense steppe soil-vegetation system in different growth period

( ) ( ) ( ) ( )
Diurnal mean Diurnal mean Diurnal emission Diurnal emission
Growth period (observed) (revised) (observed) (revised)
(mg/(m? « h)) (mg/m; + h) (g/m?) (g/m?)
Before bleeding 51 —88 1. 22 —2.10
Flowering 168 —157 4.03 —3.78
Seeding 257 —12 6.16 —0.28
Nutrient after seeding 198 114 4. 75 2.74
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