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BACKGROUND AND OBJECTIVE METHODS

Methanol (MeOH)is the secondmost abundantorganicgasin the atmosphereafter
methaneandrepresentsa significantglobalsourceof troposphericcarbonmonoxide
and formaldehyde and is thought to play a minor but non negligible role in
troposphericchemistrythroughreducingconcentrationof the hydroxylradical

Methanolfluxeswere measuredabovea managediemperate mountaingrasslandn StubaiValley
(Tyrol, Austria) during two growing seasons(2008 and 2009. Halthourly flux values were

calculatedby meansof the disjuncteddy covariancemethod using3-dimensionalwind-data of a

sonicanemometerand mixingratios of methanolmeasuredwith a proton-transferreactionmass

spectrometer(PTRMS) The surfaceconductanceto water vapour was derived from measured
evapotranspirationby inverting the PenmanMonteith combination equation (Wohlfahrt et al,,

2009 for dry canopyconditionsandusedasa proxyfor canopyscalestomatalconductance

MeOH is thought to be releasedmainly as a by-product of pectin demethylation
during leaf growth in green plants (Falland Benson,1996), resulting in significant
seasonalvariations in methanol emissions In accordancewith these findings,
MacDonaldand Fall(1993 reported high emissionratesfor youngleaves Methanol
emissionsappearto be temperatureand light dependent,further stomatalopening
playsan important role in observedemissionpatterns Stomatacan constrainthe

emissionof more solublecompoundslike methanolover a longertime period than [ oveoe ] 2008 o 2009
the emissionof lesswater solublevolatiles, resultingin a direct effect of stomatal s e ; R
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Methanol emissionsduring managementevents are depicted in detail in Fig 3, precipitation, green plant areaindex (GAl)and measured i et gy :
with a maximumvalue of 144.5 nmol m= s* duringthe 2nd cut in 2009 All other methanol flux over the whole measurementcampaign 2 3 0 ! 2 3 4 5
cuts showedlower emissionswith a maximumaround 80 nmol m s, similarto during 2008 and 2009 Vertical lines show management CERENE ERAE Rt

numbersreported by Davisoret al. (2008 for a meadowin Switzerland dates Circlednumbersat the bottom of the last panel

refer to managementeventsthat are alsoshownin Figure
2 and3.

Figure 3 Methanol emissionsbefore, during and after

Toour knowledgethis studyisthe first to report elevatedmethanolemissionsafter managementevents pointsrepresenthalf-hourly fluxes

the field-scaleapplicationof organicfertilizer. The spreadingof organicmanurein
October2009resultedin strong emissionsof methanolon the day of fertilization
and the following days,with peakemissionsof the sameorder of magnitudelike
observedduringthe 3 cut in 2009 Theobservedpeaksof methanol efflux were
probablydue to increasedmicrobialactivity during the decompositionof organic Bl
matter brought in by fertilization, which can be the causefor the release of
substantialamountsof VOCsat the soitlitter interface (Ramirezet al., 2010 and
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may have been fueled by increasednutrient availability and, during this specific 2 3%;3?2‘ / '

fertilization event, rising air temperatures Freshmanure has been reported to
containlargeamountsof alcohols,mainly methanoland ethanol (Sunet al., 2008
Ngwabie et al., 2008. Although the mature manure used for fertilization in
Neustift was stored for severalweeksprior to application,there might still have
been considerableamounts of alcoholsin the liquid parts of the manure from
within the manure heap Therefore, the spreadingof the fertilizer and the
accompanyingexpansionof its surfaceareain combinationwith relatively high air
temperatures may have lead to increased volatilization of methanol to the
atmosphere However,as soil VOCproduction hasnot receivedmuch attention in
paststudies,little is known about the emissionof microbiallyproducedVVOCsand
their emissionpatternsamongdifferent soilandlitter types(Leffand Fierer,2008).
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Figure 4 Methanol flux as a
function of air temperature (T,;)
In different classesf ecosystem

Figure 5 Average diurnal cycles of methanol fluxes, air temperature and
photosynthetically active radiation (PAR)In June, July, August, September and
October2008and 2009 Thecalculationof T, and PARs basedon half-hourly values
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Thefindingsshownin Fig 1, 2 and 3 underlinethe major impact of management surface conductance (dg,.)- whenthe methanolflux wasmeasured Managementeventswere excludedfrom the
eventson the methanolbudgetof atemperategrassland Management events were calculation
excluded

Fig 4 shows methanol emissionsas a function of T, in different categoriesof

surfaceconductancgg,, ), managemengeffectshavebeenexludedfrom the data.

The flux Is restricted by low g¢,,; values(0-0.2), in which casethe stomata are
nearly closed Thesefindings are in accordancewith Niinemets et Reichstein
(2004), who describedhe influcenceof stomatalopenesson compoundswith high

water solubility like methanol

Averagediurnal cyclesfor both years are shown in Fig 5. Methanol fluxes
exhibited a clear diurnal cycle with closeto-zero fluxes during nighttime and
emissions,up to 9.2 nmol m~ s, which followed the diurnal courseof incident
photosyntheticallyactiveradiation(PARand air temperature(T,;,) duringdaytime
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