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Figure S1. Observed data points and fitted hyperbolic curves (in blue) of net assimilation rate (An, µmol m-2 s-1) responses to increases in light intensity (photosynthetic photon flux density, PPFD, µmol m-2 s-1) under ambient oxygen (21% O2) concentrations for each species measured in this study. The font color for the species names corresponds to their leaf phenological types (Brevideciduous - brown; Evergreen - green), the symbol “*” indicates that the species was classified as isoprene emitter in Robin et al. (2024), vertical yellow and black lines indicate the estimated light saturation point (LSP) and the inflection point, respectively.
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Figure S2. Observed data points and fitted hyperbolic curves (in blue) of net assimilation rate (An, µmol m-2 s-1) responses to increases in light intensity (photosynthetic photon flux density, PPFD, µmol m-2 s-1) under reduced oxygen (2% O2) concentrations for each species measured in this study. The font color for the species names corresponds to their leaf phenological types (Brevideciduous - brown; Evergreen - green), the symbol “*” indicates that the species was classified as an isoprene emitter in Robin et al. (2024), vertical yellow and black lines indicate the estimated light saturation point (LSP) and the inflection point, respectively.
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Figure S3. Linear regression between net assimilation rates (An, µmol m-2 s-1) observed before the light inflection point (Fig. S2) and PPFD  ϕPSII / 4 at reduced (2%) oxygen (O2) concentrations, for each species measured in this study.
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Figure S4. Observed data points and fitted quadratic curves (in blue) of net assimilation rate (An, µmol m-2 s-1) responses to increases in leaf temperature (°C) for each species measured in this study. The font color for the species names corresponds to their leaf phenological types (Brevideciduous - brown; Evergreen - green), the symbol “*” indicates that the species was classified as an isoprene emitter in Robin et al. (2024), vertical yellow and black lines indicate, respectively, modeled estimated and observed photosynthesis temperature optimum (Topt).
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Figure S5. Observed and fitted (A) isoprene and (B) monoterpene emission (nmol m-2 s-1) responses to increases in light intensity (photosynthetic photon flux density, PPFD, µmol m-2 s-1) for each isoprene-emitting and light-dependent monoterpene-emitting species observed in this study. The font color of the species names corresponds to their leaf phenological types (Brevideciduous - brown; Evergreen - green), in red is the response curve fitted using α and CL1 parameters suggested in Guenther et al. (1999), in blue are the observed data points and the response curve with parameters estimated based on non-linear least-square fits to the observed data, and vertical yellow lines indicate the estimated isoprene light saturation point (LSP).
[image: A graph of different colored lines

AI-generated content may be incorrect.]
Figure S6. Observed and fitted normalized isoprene emission (nmol m-2 s-1) and net assimilation rate (An, µmol CO2 m-2 s-1) responses to increases in leaf temperature (°C) for each isoprene-emitting species observed in this study. Isoprene emission and net assimilation rates for each species were normalized by their respective observed isoprene emission and net assimilation rates at 30 °C. The font color of the species names corresponds to their leaf phenological types (Brevideciduous - brown; Evergreen - green), in red is the response curve fitted using CT1 and CT2 parameters suggested by Guenther et al. (1999), in blue are the observed normalized isoprene emission data points and response curve with parameters estimated based on non-linear least-square fits to the observed data, in black are the observed normalized An data points and fitted quadratic response curve, and vertical yellow lines indicate the estimated isoprene temperature optimum (Topt).
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Figure S7. First dark-decay kinetics of isoprene emissions for each isoprene-emitting species evaluated in this study. Isoprene emission rates (nmol m-2 s-1) were normalized by subtracting the chamber-clearing trace from the observed emission values. The font color of the species names corresponds to their leaf phenological types (Brevideciduous - brown; Evergreen - green).
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Figure S8. Changes in the percentages of photosynthetic carbon (%C) loss to volatile isoprenoid (VI) emissions with increasing leaf temperature (°C) for each species measured. The font color of the species names corresponds to their leaf phenological types (Brevideciduous - brown; Evergreen - green). The symbol “*” indicates that the species was classified as an isoprene emitter in Robin et al. (2024). Isoprene is shown in gray, monoterpenes in blue, and sesquiterpenes in red.
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Figure S9. Comparisons of the highest observed leaf temperature where net photosynthesis rates were still positive (photosynthesis thermal limit, °C) between brevideciduous (brown) and evergreen (green) isoprene emitters and non-emitters (n = 12). Boxplots show the median and 25th and 75th percentiles, whiskers show the maximum and minimum acquired data points that were not considered outliers, black circles represent the observed data points, and average values are indicated by the white squares. The p values were extracted from general linear regression models of photosynthesis thermal limit varying as a function of isoprene emissions (Emitter, Non-emitter; y ~ isoprene; p (isoprene)), of leaf phenological types (Brevideciduous, Evergreen; y ~ pheno.type; p (pheno.type)), and of the interaction between isoprene emissions and leaf phenological types (y ~ isoprene * pheno.type; p (isop:pheno)).
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Figure S10. Comparisons of (A) dimethylallyl diphosphate (DMADP) pool sizes, and (B) isoprene synthase (IspS) activity rates between brevideciduous (brown) and evergreen (green) isoprene emitters (n = 6). Boxplots show the median and 25th and 75th percentiles, whiskers show the maximum and minimum acquired data points that were not considered outliers, black circles represent the observed data points, and average values are indicated by the white squares. The p values were extracted from general linear regression models of each y varying as a function of leaf phenological types (Brevideciduous, Evergreen; y ~ pheno.type).
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Figure S11. Kruskal-Wallis pairwise comparisons of isoprene emission factors (ε0, µg C g-1 h-1) obtained from light response curves at ambient (Light 21% O2) and reduced (Light 2% O2) oxygen concentrations and temperature response curves performed in this study and from Robin et al. (2024).
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Figure S12. Empirically derived β coefficient of monoterpene and sesquiterpene emission responses to temperature, for each individual compound and total emitted monoterpenes and sesquiterpenes measured in this study. Dashed horizontal lines indicate expected β values for unstressed plants: 0.1 °C−1 for monoterpenes, in blue; and 0.17 °C−1 for sesquiterpenes, in red; as adopted in MEGAN v2.1 (Guenther et al., 2012). The shaded area represents the ±20% range around each suggested value.
Supplementary Tables
Table S1. Composition of multi-component calibration mixture of certified isoprene, monoterpene, and sesquiterpene gas standards in synthetic air (Apel-Riemer Environmental, Inc.). Uncertainty is a conservative estimate of the combination of gravimetric preparation and analysis uncertainties.
	Compound
	CAS#
	Concentration (ppb)
	Uncertainty

	Isoprene
	78-79-5
	468
	5%

	α-Pinene
	80-56-8
	488
	5%

	Camphene
	79-92-5
	504
	5%

	β-Pinene
	18172-67-3
	512
	5%

	α-Phellandrene
	4221-98-1
	432
	5%

	3-Carene
	13466-78-9
	458
	5%

	Limonene
	5889-54-8
	489
	5%

	o-Cymene
	527-84-4
	481
	5%

	γ-Terpinene
	99-85-4
	476
	5%

	β-Caryophyllene
	87-44-5
	98.3
	5%

	α-Humulene
	6753-98-6
	95.2
	5%



Table S2. Average values of air temperature (air temp, °C) and photosynthetic photon flux density (PPFD, µmol m-2 s-1) recorded at different hours of the day (Time) at 36 m above the canopy during October, November, and December/2022. Data was obtained from the weather station located at the micrometeorological tower in the upland forest plot.
	Month
	Time
	Air temp (°C)
	PPFD (µmol m-2 s-1)

	October
	9:00
	27.7
	1212

	
	13:00
	30.0
	702

	
	17:00
	29.0
	88

	November
	9:00
	27.2
	1193

	
	13:00
	30.0
	746

	
	17:00
	28.3
	98

	December
	9:00
	26.4
	1049

	
	13:00
	28.4
	1018

	
	17:00
	26.8
	133
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