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Quantification of BVOC emission flux from Swietenia macrophylla King using a Dynamic Branch Cuvette and PTR-MS
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OBJECTIVES
i) Quantify BVOC emission flux from mahogany
ii) Investigate the seasonal dependence and variation of
BVOC emission flux with carbon dioxide (CO2) assimilation,
temperature and photosynthetically active radiation (PAR)
iii) Estimate global BVOC emissions from Mahogany
iv) Enhance the selectivity of the PTR-MS to identify the
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
there is a net ecosystem source for DMS1

2. Mahogany has huge natural cover in Amazon forests

METHODS

❑ BVOC emission was measured using PTR-MS2

❑ BVOC emission flux, EFBVOC was calculated as:  

❑ Ancillary carbon dioxide (CO2) measurement was done 

using cavity ring down spectrometer3

❑ CO2 assimilation rate, Anet was calculated as:

❑ Experiments conducted on a 7 year old Mahogany tree

❑ Summer - 22 May - 24 May 2018

❑ Monsoon - 25 September - 4 October 2018

❑ Post-monsoon - 15 November - 22 November 2018

❑ Winter - 24 January - 29 January 2019

❑ Additionally, samples were also measured from three
different mahogany trees of 5-7 years of age during the
winter season - 1 February - 10 February 2019.

ACKNOWLEDGEMENT
This project was funded by Department of Science and
Technology (DST), India. Lejish Vettikkat acknowledges
INSPIRE fellowship and the Roland Schlich Early Career
Scientist’s Travel Support (ECSTS).\

𝐄𝐅𝐁𝐕𝐎𝐂 (nmol m
−2 s−1) =

൯𝐦𝐨𝐮𝐭,𝐁𝑽𝑶𝑪 − 𝐦𝐢𝐧,𝐁𝑽𝑶𝑪(nmol mol
−1

𝐕𝐦(m
3 mol−1)

×
)𝐐 (m3 s−1

𝐀 (m2)

𝑨𝐧𝐞𝐭(nmol m
−2 s−1) =

൯ሾ𝐂𝐎𝟐,𝐢𝐧 ] − ሾ𝐂𝐎𝟐,𝐨𝐮𝐭 ] (μmol mol
−1

𝐕𝐦 (m3 mol−1)
×

)𝐐 (m3 s−1

𝐀 (m2)

Mahogany global distribution: 
❑ Large natural areas from Mexico (23°N)

to the southern Amazon (18°S)
❑ Huge plantations in South Asia,

Indonesia and Fiji.

Global BVOC emission estimate from Mahogany

iBlundell (2004), ii,eLugo and Alayón (2003),iiiGillies et al. (1999), bGrogan et al. (2008), cGullison, et al. (1996), dKammesheidt et al. (2001)

Crown radius (m)= 0.139 x diameter (cm) - 2.82(10-4) x [diameter (cm)]2, r2 = 0.97 (Gullison et al., 1996)

Leaf Area Index: 2.94 (Jhou, Wang, Wu, Yu, & Chen, 2017)

3

a) Mahogany and monoterpene standard 81/137 ratio at different Townsend (Td: 10-17 V cm2)
b) Fragmentation pattern of speciated monoterpenes and observed fragmentation pattern of measured

mahogany monoterpenes at different Td

2 Constraining the speciation of monoterpenes from Mahogany4
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Swietenia macrophylla King  

(Big-leaf Mahogany) emits 

monoterpenes and DMS 

at very high rates

a) Cumulative BVOC fluxes versus cumulative CO2 assimilation
b) 3-D plot showing the correlation of BVOC fluxes with instantaneous chamber temperature and PAR

in vegetative growth phase
c) Modeled versus measured BVOC fluxes

1 Emission flux and driversDynamic branch cuvette

Time series of Emission Flux
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