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Abstract: Biogenic volatile organic compounds (BVOCs) are important secondary metabolites released by forest plants,
playing a crucial role in plant growth, development and environmental regulation. This study focused on rubber trees
(Hevea brasiliensis) widely cultivated in Hainan Island. Using dynamic headspace sampling coupled with thermal de-
sorption-gas chromatography-mass spectrometry (GC-MS), we systematically analyzed the emission characteristics of
BVOCs and the environmental influencing factors across rubber trees of different stand ages (5, 15, 20 and 25 years). The
diurnal variation of BVOCs exhibited a unimodal curve, with peak emissions concentrated between 10:30 and 13:00.
BVOC emission rates decreased significantly with increasing stand age (5 years >15 years >20 years >25 years), and
emissions during the rainy season were significantly higher than those during the dry season. The diversity of monoter-
penes (MTs), other terpenes (OTs) and oxygenated volatile organic compounds (OVOCs) decreased with stand age,
while sesquiterpenes (STs) remained stable. BVOC emissions showed significant positive correlations with net photo-
synthetic rate, transpiration rate, and light intensity (P<0.05), with light intensity being the primary influencing factor.
The effects of air temperature and humidity on BVOC emissions increased with stand age. This study elucidated the
age-related effects and seasonal dynamics of BVOC emissions in rubber plantations, providing a scientific basis for
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assessing the ecological and environmental impacts of tropical artificial forests.
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Tab. 1

Situations of experimental plot of H. brasiliensis

Mi& Forest age/a  EAE4E{) Planting year

| Tapping age/a

{37 Location £ 4 [ Latitude and longitude

5 2017 0
15 2007 7
20 2002 12
25 1998 17

TR PG AR
TR TG DA
TR AN R X R T R
RN PE A

19°35'N, 109°28'E
19°35'N, 109°28'E
19°30'N, 109°28'E
19°38'N, 109°33'E
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Fig. 1 Schematic diagram of BVOC sampling from rubber tree
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Fig. 2 Daily variation of BVOCs release in rubber tree of different ages during rainy and dry seasons
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Fig. 3 Daily variation of BVOCs components release in rubber tree of different ages during rainy and dry seasons
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Fig. 4 Daily variation of BVOCs components release ratios in rubber tree of different ages during rainy and dry seasons
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Tab. 2 Correlation between BVOCs release from rubber tree and related factors during rainy and dry seasons

FRiE Forest age/a Tl H Item P, G, (of T, T-air H-air Par
5 BVOCs 0.786" 0.303" 0.157 0.654" 0.287 0.023 0.936"
IS0 0.785™ 0.286 0.142 0.659™ 0.337 0.033 0.936"
MTs 0.780" 0.265 0.143 0.642" 0.324" 0.063 0.937"
OTs 0.705" 0.440 0.172 0.649™ 0.227 -0.103 0.825"
STs 0.663" 0.156 0.148 0.483" 0.119 0.075 0.790"
OVOCs 0.791" 0.319" 0.144 0.673" 0.291 0.046 0.919"
15 BVOCs 0.788" 0.477" 0.017 0.551" 0.637" 0.034 0.950"
IS0 0.847" 0.323" 0.025 0.596" 0.604™ 0.001 0.964"
MTs 0.574" 0.600" 0.040 0.454" 0.473" 0.217 0.808™
OTs 0.681" 0.432" —0.100 0.363" 0.747" -0.214 0.817"
STs 0.875" 0.375 0.109 0.658" 0.583" 0.064 0.948"
OVOCs 0.673" 0.426" -0.131 0.349" 0.752" -0.232 0.768"
20 BVOCs 0.972" -0.003 0.439" 0.669" 0.328" -0.237 0.974"
IS0 0.933" -0.031 0.398" 0.634™ 0.337 —0.247 0.907"
MTs 0.945™ -0.011 0.425" 0.665" 0.334" -0.241 0.965"
OTs 0.953" 0.017 0.441" 0.651" 0.291 -0.209 0.955"
STs 0.950" 0 0.437 0.656" 0.333" -0.238 0.964"
25 BVOCs 0.859" 0.427" ~0.063 0.883" 0.8317 ~0.496" 0.959"
1SO 0.860" 0.372" ~0.089 0.855™ 0.820" -0.479" 0.921"
MTs 0.856™ 0.435" -0.056 0.886" 0.783" -0.627"" 0.944™
OTs 0.786" 0.415 —0.044 0.837" 0.829" -0.385" 0.915"
STs 0.846" 0.379" —0.089 0.795" 0.704" —0.472" 0.891"

e TFEARBEMA (P<0.05); “FARKEFEHR (P<0.01),

Note: " indicates significant correlation (P<0.05); " indicates extremely significant correlation (P<0.01).
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