Grazing-induced BVOC fluxes from a managed grassland
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Introduction Method and materials Di - finued
o _ _ Iscussion (continued)
Grassland ecosystems cover one fourth of the Earth’s land surface and||* The Investigations were performed using automated dynamic flow- o _
are both sources and sinks of Biogenic Volatile Organic Compounds through enclosures in a managed grassland in Belgium over the 2015 * Emission of the m33, m73 and m81 compounds after the grazing
(BVOCs) which play an important role in atmospheric chemistry and and 2016 growing season. The enclosures (Fig. 1) used in the Increased by 57, 62 and 49%, respectively, compared to the undisturbed
and thereby on climate and air quality. Investigation were constructed according to Pape et al. (2009). Three of grassland patch over the accumulation period.
The use of grassland for cattle breeding Is a common practice in many enclosures were put on the grazed and three on the undisturbed grassland « While 36, 4, and 1 pmol m2 of m45, m59 and m83 compounds,
parts of the world. - | patch. | o respectively, were deposited on the undisturbed patch, 15, 20, 6 umol
As It has been widely demonstrated that plants emit large b_ursts of| |« BVOC fluxes, together with carbor_\ dioxide (CO,) and water vapor m2 emissions were observed from the grazed patch over the
BVOC_s whett they are mechanically _damaged, grass tearln_g _and (I_—IZO) fluxes from_grazed and undisturbed grassland were _followed accumulation period.
trampling during grazing are expected to induce large BVOC emissions simultaneously using PTR-MS (Proton Transfer Reaction-Mass| & N
as well. Spectrometry) and a LI-840 non-dispersive IR gas analyzer. | * Deposition of m61 and m71 compounds decreased by 97 and 64% on
- In the present study we followed BVOC emissions from grazed and ||+ Vegetation in the grassland was (mainly) composed of four species: | Negia the grazed patch compared to the undisturbed patch over the
Intact grassland simultaneously. Lolium perenne L., Trifolium repens L., Taraxacum sp., and Ranunculus | [SSSSREEEEEEES S8 & accumulation period.
ReSUItgepenS L.. “ inOW-through enclosures on the grassland BVOC ﬂux drlvers Of UndISturbed grassland
Table 1: The main emitted/deposited BVOC of the grazed and undisturbed grassland. Compounds identification was done - :zzz | | | | | -.Gramd. | . e * Fluxes of m451 m61l and m71 COmPOUHdS, for which daytime
with the help of literature on grassland by Brilli et al.(2012), Ruuskanen et al. (2011), and Davison et al. (2007). E | =t‘q’i‘i“{;“{;‘;‘am_undismmedj .. % depositions were ObSGI’VQd, show a re|ative|y gOOd negative correlation
Main emitted/deposited BVOC of the grazed and undisturbed grassland £ ol : with ambient concentration compared to the rest of the compounds
m/z 23 A5 59 61 71 73 31 83 g ool fo (Table 2). High ambient concentrations of these compounds resulted In
(tentative) |methanol|acetaldehyde| acetone |acetic acid | methyl vinyl|{butanone/| hexenals/ | hexenols/ j l | ﬁ high deposition rates.
|dentification ketone/ | butanal |monoterpenes| hexanal/ = : + A good positive correlation between fluxes of m33, m59, m73, and
methacrolein hexenyl : e S m81 compounds, and light intensity, temperature, and transpiration
acetates - : rates was observed. On the contrary, fluxes of m45, m61 and m83 were
S T . I T ] o | : ™ s poorly correlated with these parameters.
__ . - . E | Ly « Among the deposited compounds, m71 fluxes showed relatively better
- HaiaEEg““iiiiiﬁii;igéggiilitnin;i“iii‘-s Lee Wil ““iu- tan!””g“!n lsooi g “!nnuuliil I“!lnt 0o alﬂ!i“ll- i Fig. 3: Cumulative BVOC fluxes from the grazed and undisturbed grassland measured over 7.5 days and their differences correlation with the transpiration rates’ temperature and IightintenSity'
— EDoEEoOoO ODoEEOE oEEO | oo | | él oo O | O (induced emissions) . _
s . * + 2 * A better correlation between fluxes and CO, uptake rates were found
: , ;-gg; . agﬁ;:ég - Eszxg;; g;éiéﬁglgg,a*+°'8°+$§§:;i§ giinaiﬁsat-tsﬁiﬂ!ﬂﬂiagﬁif Correns ;45“ B Table 2:Spearman’s correlation coefficient (rho) values obtained between BVOC fluxes from undisturbed grassland and for m33. m59. m73. and m81 Compared to the other Compounds.
g | 1 . oﬂfg g,0°%% 0o, g il 8e ot T ¢ ¥ S LA H R different environmental and plant physiological parameters. (*:p<0.05; **:p<0.01; ***:p<0.001 and ns:not significant.) ! ! !
£ A ; : Lo ot i _ | o
o : : : : : : : — iah - - — O D olat * Relative to the other parameters, relative humidity showed poor
“ a0 o oo o @ = . Compounds Ignt emperature | Transpiration 2 mbient elalive 1| correlation with the fluxes except for m59 and m81.
A 7 concentration| humidity
f”éﬂtmm!ggm§iiit-mimgmﬁt‘?ttu-el“iimz aeseitit B0 i i, l-sm..nn..,.T.g--uiE!i--ai.T:m.:lthiu;;j Spearman’s correlation coefficient (rho) Conclusions and prOSpeCtiveS
o OOo0OOo0ono | Ooooooo | oooo+0O | O oo Ill OoOooo II:I O | I O | O m33 0.67 (***) 0.56 (***) 0.60 (***) -0.52 (***) 0.36 (***) -0.16 (***) - - -
T iy, ) il s +g§ i ) | — = 20.07 (ns) 20.30 (**%) 20.15 (*%) 20.01 (ns) 20.79 (**%) 20.01 (ns)  Grazing can induce high BVOC fluxes from grassland.
£ D—llll.ag‘jz Bled t I i s TR tEas0. !ag* bhopodbipe o AR ARBgslefit sgBRNOay 5 0 s---nﬁg cgetd ) i oo i i
: =§.:5 i TR P EE I & D“EE i " EEACELL L P L m59 0.7 (***) | 0.66 (***) | 0.76 (***) | -0.52 (***) 0.03 (ns) -0.47 (***) || Flux intensity, pattern and composition is different from the grazed and
05— " | | | | | ° | — .
T Toemmm T e s wme w5 — - m61 0.16 (**) | -0.11(ns) | 0.02(ns) | -0.08(ns) | -0.69 (***) | -0.11(*) || undisturbed grassland.
R e tst“ ”mum H tagui“gtzgtn vkt I s e m/1 -0.39 (***) | -0.66 (***) | -0.55 (***) | 0.28 (***) | -0.93(***) | 0.25(***) ||« Light intensity, temperature and transpiration rates were the main
‘— ' °s§° . o glt : . m73 0.66 (***) 0.63 (***) 0.65 (***) | -043 (***) | 0.21 (***) | -0.22 (***) || controlling parameters for the emitted compounds. On the other hand, it
: | | | | | | m81 0.55 (***) | 0.59 (***) | 0.65 (***) | -0.44 (***) | -0.28 (***) | -0.44 (***) || was the ambient concentration for the deposited compounds.
sl . ~ LES -0.08 (ns) -0.11 () -0.06 (ns) -0.03(ns) | -0.39("**) | -0.14(**) || This kind of Investigations has to be performed in different parts of the
K: g . D . world to find out how vegetation composition and weather conditions
- n—ullIiE’!E!iﬁll"ii-iillia“llnjulni“iiiisa |ﬂHHIHHllu,ili-iﬂﬁiilnt |iH-iilill-nHHII!!l”“!iu;lﬂiull““illii—i - - _I-_f tth - - d d 5
s ——— | — — | : | — DiIscussion affect the grazing-induced emissions.
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Fig. 2: Fluxes of BVOC, H,0 and CO, from grazed and undisturbed grassland. The lime, yellow and gold squares above the flux values indicate the level of m45. m61 and m59 Compounds. Remark that these accumulative fluxes are lower limits as de Liege | g G FREEDOM TO RESEARCH
significance of the differences between the fluxes from the grazed and undisturbed grassland using ANOVA statistics. The lime vertical line indicates the end of ! :
orazing event. measurements started 3 hours after the grazing event.




