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1. OBJECTIVES 3.3 Long-term effects
«To analyze grazing impact on carbon dioxide (CO,) fluxes ||*Analyzing and comparing CO, fluxes between grazing and non-grazing periods - dataset |
(F) measured by eddy covariance over a Belgian meadow, divided into different intervals corresponding to grazing or non-grazing periods:

*To look at both long-term and short-term grazing impact. 1) Response of cumulated gap-filled F.,, calculated for each period to grazing intensity,
2) Response of the differences between parameters of interest of the last and first 5-day

Z-EXPER“\AM windows In each grazing or non-grazing period to grazing intensity. Parameters of interest

Situation: Belgium, Dorinne Terrestrial Observatory (DTO, 150° 18’ were obtained by fitting a 5-day window F,, - PPFD relationship on daytime eddy

447 N, 47 58707 E; 248 m asl.). covariance measurements.
Climate: temperate oceanic (TA: 10°C; PPT: 800 mm).

+Type: permanent grassland. 3.4 Short-term effects
-Surface: 4.2 ha. Confinement experiment = 2 successive days:
Slope: moderate (1 to 2 %). . . . . L
-Ruminant livestock system: intensive (= 2 LU ha<). 1) CaFtle day: cattle (= 26 LU_ hat) confined In the main wind direction area of the eddy
Breed of cattle: Belgian Blue. covariance set-up (1.76 ha, Figure 1),
2) No-cattle day: removed from it.
3. METHODS -3 independent estimations of Fo, jivestock:
3.1 Long- and short-term effects of grazing 1) > nighttime eddy covariance measurements (Fgop pigno):

Long-term effects: > biomass consumption by cattle and from | [2) > daytime eddy covariance measurements (Fcoz,day):

cattle effluents modifying assimilation and respiration fluxes. | [ Comparison of filtered half-hourly F.,, measurements made at 24h interval.
This could only be quantified by comparing fluxes before and - Similar environmental conditions:

after grazing periods. *Air temperature within 3°C,
-Short-term effects: > livestock CO, emissions (F o, jivestock) *Wind speed within 3 m s,

. ’ *Radiation within 75 umol m= s,
that are part of Total Ecosystem Respiration (TER) and should \Wind direction within confinement area.

be measured In its presence In the field. 3) > carbon intake measurements:

3.2 Datasets

Fi o = (OMD X Gy )= Fropps e — F
-Dataset |: long-term effects = 2 complete years of eddy cozivestook = ntoke) ~ Fora-c ~Foroouc

covariance measurements made at the DTO (only data from the *OMD (%) = organic matter digestibility, Figure L: Left: schematic representation of the Dorinne
- *Ciitake (kg C ha-t d) = carbon intake, Terrestrial Observatory (DTO). Localization of the micro-
grOWIng SeasonS). 'FCH4 c (kg C hal d-l) = C lost through methane (CH4) emissions meteorological station and eddy-covariance set-up. Black
° - _ " " ) i ’ area represents the confinement zone used to analyze short
Dataset I I ) ShOrt term eﬁ:eCtS 9 IIVEStOCk COnflnement 'Fproduct (kg C ha' d-l) = the lateral organic C fluxes exported as meat. term impacts of grazing on carbon dioxide fluxes. Right: wind
experi mentsl distribution at the DTO realized with measurements made

between 12 May 2010 and 12 May 2012 at the
micrometeorological station.

4. RESULTS 4.2 Short-term effects

Figure 3: a) Nighttime CO, flux evolution, and b) daytime CO, flux
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Figure 2: Response of a) cumulated carbon dioxide flux (F-q,), and b) and c) the difference between the last and first 5-day windows regression
parameters for grazing and no-grazing periods to grazing intensity.

Analysis:
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1) Figure 2a: cumulated F., 1 with grazing intensity but the trend was not B ymomeeae T - Values not significantly ditferent
significant. - 20) “+-.] |between experiments or between
2) Figure 2b: gross photosynthetic capacity | significantly with grazing intensity, M550 wn e i o0 Tam daytime and nighttime sets.
suggesting that the presence of cattle affected grass assimilation capacity. PPED (umolm =5}
3) Eigure 2c: no significant impact of grazing intensity on Ry ;. 1ETle T ResuTls o e confinement experiments |- HM decrease during the
Conclusion: ey Tt et Inemansn | ayperiments.

' _ _ _ o _ e -F . > C Intake
1) Response blurred by responses to climatic variables: radiation, soil temperature, me%cs)lzj:rlgﬁoecﬁts confirmed
drought. This suggested that the grazing cycle effects on F.4, are not dramatic at i 05 + o s nartially results of
the eCOSyStem Scale. — Feogiivestock (Kg C LUtd? 2.10 £ 0.56 —L 309 + 0.44 0.67 + 0.79

. . . . - o I o Feozii > CO, flux

2) Decreases during grazing periods: > aboveground biomass | due to defoliation A N o mCeC?izs’lll,lvre;tﬁr(;I((en o 2
by grazing = plant assimilation |. e 5o '
Increases during non-grazing periods : > biomass re-growth. g tag ey

- Significant impact of grazing intensity: AGPP, ., | by 0.08 umol m~ s for
each LU ha day.

3) No significant R ;, response to grazing intensity - due to the combination of
contradictory effects: | autotrophic plant respiration and 1 heterotrophic
respiration.

-> Discrimination of long-term grazing effects from flux response to climate
only possible after gathering and treating two years of measurements taken
under various climatic conditions.

Conclusion:
- Confinement experiments allowed us to evaluate Fcq, jivestock
directly and to distinguish them from other fluxes.

- Confinement experiments gave reliable results.

- Not possible under normal cattle management because
emissions are too small and masked by flux responses to
climatic factors.
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