Quantification of BVOC emission flux from Swietenia macrophy/laKing using a Dynamic Branch Cuvette and PTR-MS
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OBJECTIVES R s
i) Quantify BVOC emission flux from mahogany G

ii) Investigate the seasonal dependence and variation of . P _TD-GC-FID e
BVOC emission flux with carbon dioxide (CO,) assimilation, e S eellcton port |
temperature and photosynthetically active radiation (PAR) 4—\\ \ 500 seem 4\,\7, ]

iii) Estimate global BVOC emissions from Mahogany ﬁ 7‘!'* L= c;mster o

iv) Enhance the selectivity of the PTR-MS to identify the | il

structural isomers of monoterpenes from Mahogany '

Key points: 1. A recent study in the Amazon rainforest has

reported high dimethyl sulfide (DMS) and concluded that 5Wietenia macr ophylla Ki ng o 4 5 a2, 00 005 oM 0f5, 0 10 2 % M0 5

t h ere i San Et e COSYSte M source fO I’ D M S 1 a) Cumulative BVOC fluxes versus cumulative CO, assimilation
b) 3-D plot showing the correlation of BVOC fluxes with instantaneous chamber temperature and PAR

2. Mahogany has huge natural cover in Amazon forests in vegetative growth phase
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METHODS (Big-leaf Mahogany) emits

—O— 3-carene

1 BVOC emission was measured using PTR-MS? G- Myreene

O a-terpinene — il = L TIAARE
+- Y-terpinene A It | | l i

- limonene

J BVOC emission flux, EFgyo Was calculated as: N iy

EFgyoc (nmol m™2 s™1) = Myeproc — Minpyoc(nmol mol~1) o Q (m®s™) monOte rpenes and DMS

V,,(m3 mol—1) A (m?)

Ratio 81/137

A Ancillary carbon dioxide (CO,) measurement was done

using cavity ring down spectrometer? at very high rates

d CO, assimilation rate, A ., was calculated as:

— * | | | 1 | I | .
[COZ in ] — [COZ out ] (umol mol 1) Q (m3 S 1) - - - - 80 100 120 140 80 100 120 140 80 100 120 14080 100 120 14080 100 120 140
A (nmol m 2 5—1) — : ’ X Ime serles o mISSIon ux Td (10"'V cm?) Td (10" Vem?) Td (10" V cm?) Td (10" V cm?) Td (107" V cm?)
net V (m 3 mol— 1) A (m 2 ) a) Mahogany and monoterpene standard 81/137 ratio at different Townsend (Td: 10-7 V cm?)
m b) Fragmentation pattern of speciated monoterpenes and observed fragmentation pattern of measured
mahogany monoterpenes at different Td
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J Experiments conducted on a 7 year old Mahogany tree

0O Summer - 22 May - 24 May 2018
J Monsoon - 25 September - 4 October 2018

J Post-monsoon - 15 November - 22 November 2018

O Winter - 24 January - 29 January 2019 :

—

3 Global BVOC emission estimate from Mahogany

Country Natural Plantation Density'’ Leaf area™ Monoterpenes Isoprene DMS
Area’ Area’ (100 km2) (km?2) (x 103 Mg/yr) (Mg/yr) (Mg/yr)
(107 km?) (km?)

Brazil 139.6 - 0.014-1.17> 1564-10756 10-69 82-565 17-119
Peru 56.5 - - 9042 58 475 100
Bolivia 18.9 - 0.1-0.2¢ 1512-3025 9.7-19 79-159 17-33
Nicaragua 5 - 0.6 2400 15 126 27
Mexico 3.6 - 1.0 2881 18 151 32
Ecuador 3.5 - - 2801 18 147 31
Colombia 2.6 - - 2080 13 109 23
Guatemala 2.8 - 0.2-2.0 448-4480 2.9-29 24-235 4.9-49

J Additionally, samples were also measured from three
Honduvuras 1.7 - 2.0 2720 17 143 30
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Belize 1 . 1.0-2.5 825-2061 5.3-13 43-108 9.1-23
119-288¢
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