Disentangling soil from plant methanol exchanges in a maize field: a
first step
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Context : - Why were the meth

. Maize is the second most important crop in the world, but maize BVOCs exchanges have been poorly g
studied (Das et al, 2003; Graus et al, 2011, Bachy et al., 2016). 0)9! bare SO]-I and On d —

. Maize emits mainly methanol (Graus et al, 2011, Bachy et al., 2016). Dl d m .

-

actually emit metl

>
g . At ecosystem-scale (Figure 1), methanol exchange rates of the same order of magnitude on bare soil .,

% (B1) as on developped vegetation (B2) (Bachy et al., 2016) < soil exchanges are smaller than plant SN §§ SO, W he soil exc¢
-

exchanges (Penuelas et al., 2014).
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Comparison of methanol exchanges measured from maize leaves in controlled chambers (Mozaffar et al.,
2016, poster presented at this GRC) and measured at ecosystem-scale, so including both soil and plants
(Figure 2) :
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-- _ - Figure 2. Comparison between methanol fluxes measured on the maize field when leaves were mature (R1), and on mature
H St | S G ,F ( | | | H S | H St ,S G , maize leaves directly (controlled chamber). Temperature ranged between 24 and 27°C for both experiments. Average metha-
Aug Sep May Jun Jul Aug Sep Oct Nov Aug Sep Oct nol fluxes for ecosystem-scale were estimated by first drawing a linear relationship between methanol fluxes and PPFD
2011 2012 2013 (R*=0.41), and then by predicting the methanol fluxes for the prescribed PPFD values. Error bars indicate the 95% confidence
interval of the prediction. For chamber experiment, error bars correspond to the standard mean error. LAI of 5.06m?m=2was
—> < > e > < used for up-scaling, in accordance with LAI value measured in the field during the stage R1.
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Figure 1. Top panels: methanol fluxes circadian dynamics on bare soil (B1 and B2) and for each main maize developmental periods (L to

- R2). Middle picture and table: brief description of each stage. Bottom panels: temporal frame of measurement campaigns, divided by phe-
nological periods. The letters indicate major events in the crop growing season: H = harvest, St = ploughing and stubble breaking,

Our hypothesis about soil methanol emission decrease when the maize developed:
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S=sowing, G = germination, F = fertilisation.
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" fluxes and the surtf: Ice temperature (Figure 3, grey dots) , _ - + Ecosystem-scale:

. Relatl\nshlp already observed on anot]:lgr agrlcultu 1 _ ' . .\.Sité;\ Lq‘nzé‘e, Terrestrial Observatory (ICOS candidate site, Belgium),

(Schade et als; 2004) during a heat wave event However, in « | " ¢ - Soil type: silt loamy
trast with the1r study, methanol uptakes were observed for lo »' Flux meas: DEC-MS (+ PTR-MS for BVOC mixing ratio)

face temperatures. In addition, when ambient m1x1ng rat\; Campaigns: 5 months on maize (incl. 2 weeks on bare soil: B1) and 3 weeks on bare

high and the soil wet, methanol fluxes did not follow the ex soil (B2). Both campaigns followed winter wheat culture.

anymore (red dots). ' g N ' Chambers experiments :
, Controlled conditions (T, PPFD,...), maize of Prosil variety studied at 3 distinct growing

stages (young, mature, senescent), soil covered to remove any possible soil methanol

Dry delrgtositéon and | emission. More details in the poster of Mozaffar et al. presented at this GRC.
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heat ﬂuxes) and methanol fluxes measured on bare soil (B]- BQ) Grey dots: Convert _Chemlcally lIl- ) ‘ Bachy A., Aubinet, M., Schoon, N., Amelynck, C., Bodson, B., Moureaux, C., and Heinesch, B.: Are BVOC exchanges in agricultural ecosystems overestimated? Insights from fluxes
raw data; Line: fit to the Arrhenius equation. (R2=0.63, Ea=30 kJmol-l); Red measured in a maize field over a whole growing season, Atmos. Chem. Phys., 16, 5343-5356, doi:10.5194/acp-16-5343-2016, 2016.
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* Relationship between methanol SOlleﬂity and methanol dI'y deposition / I y CpOSl lOn an p ys lca mlxmg ratio } Graus, M., A. S. D. Eller, R. Fall, B. Yuan, Y. Qian, P. Westra, J. de Gouw and C. Warneke (2013). "Biosphere-atmosphere exchange of volatile organic compounds over C4 biofuel
: crops." Atmospheric Environment 66: 161-168.

outgazing : outgazing (Laffineur et al.,
The methanol solubility coefficient Kh is an exponential function of 1/T

(Laffineur et al., 2012, Eq 1). Then, the rate of methanol exchanged by dry de-
position is inversely proportional to the ecosystem capacity to store methanol, FgYsfliai/=le! o) attern: Exponentia] Exponentia] relationship

relati
the latest depending directly on Kh (Laffineur et al., 2012, Eq. 2). Conse- -1/T ?nfrlﬁfgn‘ﬁig)l ‘Wltlgf1 elt }/1 c%uéd reﬂect
ano uxes

quently, methanol fluxes exchanged by deposition/outgazing are inversely ! dependance to solubility*
proportional to Kh, and can thus be expressed as an exponential function of - ‘
1/T.
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