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Table S1. Emission rates and (13C values of CH4 from fresh and dried plant material and pectin at 30 and 40°C.
	Plant common name (species)


	 Emission rate 

30°C / dark

(ng g-1 dw h-1)
	(13C 

30°C / dark

(‰)
	Emission rate 

~30°C / sunlight1
(ng g-1 dw h-1) 
	(13C

~30°C / sunlight

(‰) 
	Emission rate 

40°C / dark

(ng g-1 dw h-1)
	 (13C 

40°C / dark

(‰)

	C3-leaf ‘temperate regions’ 
	
	
	
	
	
	

	European ash (Fraxinus excelsior)2
	0.83
	–58.2
	9.1 ( 2.6
	–57.1( 1
	1.9
	–61.3

	European beech (Fagus sylvatica)2
	0.7
	–62.1
	21.6 ( 6.5
	–66.1( 1.5
	5.3
	–68.4

	Norway maple (Acer platanoides)2
	1.6 ( 0.2
	–58.1( 0.1
	15 ( 2.6
	–59.4 ( 1.2
	2.3
	–54.8

	Basil (Ocimum basilicum)3
	0.55 ( 0.14
	–56.5 ( 2.4
	4.6 ( 2.2
	–53.4 ( 4.2
	n.d.
	n.d.

	Rosemary (Rosmarinus officinalis)4
	1.7 ( 0.2
	–67.1 ( 1.9
	2.7 ( 0.3
	–63.6 ( 0.8
	2.1
	–64.7

	Norway spruce (Picea abies)4
	n.d.
	n.d.
	1.1
	–59
	3.7 ( 2.1
	–59 ( 1.1

	Perennial ryegras (Lolium perenne)3
	0.54 ( 0.05
	–60.9 ( 0.1
	9.7 ( 3.4
	–56 ( 5.1
	1.3 ( 0.1
	–55.2 ( 2.1

	Sweet vernal grass (Anthoxanthum odoratum L.)4
	1.9
	–58.3
	8.5
	–54.7
	3 ( 1.1
	–52.7 ( 4.2

	Wheat (Triticum aestivum L.)3
	0.47
	–57
	1.6 ( 0.1
	–59.3 ( 0.4
	1.1( 0.6
	–54.3 ( 0.2

	European ash (Fraxinus excelsior)5
	0.19 ( 0.04
	–56.2 ( 2
	n.d.
	n.d.
	0.56 ( 0.11
	–61.9 ( 1

	European beech (Fagus sylvatica)5
	0.5 ( 0.24
	–54.7( 2
	n.d.
	n.d.
	0.9 ( 0.19
	–57.4 ( 1.5

	European ash (Fraxinus excelsior)5,6
	0.18 ( 0.04
	–54.9 ( 2.3
	n.d.
	n.d.
	0.41 ( 0.12
	–59.2 ( 1.2

	European beech (Fagus sylvatica)5,6
	0.66 ( 0.25
	–54.7 ( 5.9
	n.d.
	n.d.
	0.98 ( 0.03
	–60.8 ( 0.3

	C3-leaf ‘tropical regions’7
	
	
	
	
	
	

	Banana (Musa acuminata)5
	0.14
	–53.8
	n.d.
	n.d.
	0.31
	–63.2

	Spanish moss (Tillandsia usneoides)8
	10.3
	-67.4
	n.d.
	n.d.
	17
	–68.8

	Alula (Brighamia insignis)5
	0.09
	-59.9
	n.d.
	n.d.
	0.22
	–61.5

	Sword fern (Nephrolepis exaltata)8
	0.58
	–57.1
	1.3
	–62.8
	0.93
	–59.9

	Crane flower (Strelitzia reginae)5
	0.26
	–55.1
	n.d.
	n.d.
	0.58
	–63.3

	Crinum lily (Crinum asiaticum)8
	0.58
	-54.5
	4.9
	–48.6
	1.1
	–58.2

	Lemon grass (Cymbopogon citratus)8
	0.29
	-62.9
	2.5
	–52.1
	2.8 ( 2.3
	–57.6 ( 0.3

	C4-leaf 
	
	
	
	
	
	

	Maize (Zea mays)3
	0.63 ( 0.22
	–51( 2.1
	10.1 ( 3.5
	–49.2 ( 0.5
	1.3
	–52.9

	Sugar cane (Saccharum officinarum)5,7
	0.21
	–47.4
	1
	–48.6
	0.57 ( 0.5
	–49.7 ( 2.8

	Sorghum (Panicum miliaceum)3,8
	3.2 ( 0.1
	–50.8 ( 0.4
	5.3 ( 0.2
	–47.5 ( 1.1
	n.d.
	n.d.

	Plant structural component
	
	
	
	
	
	

	Pectin9
	0.13
	–59.9
	13.6 ( 1.5
	–69.3 ( 1.5
	0.19
	–62.6


Values are either mean of two samples or n=3-5 ( SD (1(); n.d.: not determined

1 Exposure to sunlight for 1h in springtime (March-May) in Heidelberg/Germany (~49.4°N), temperature in the vials ranged from 25 to 34°C.
2 Fresh leaves, collected at Crossgar, N. Ireland, in spring 2005. 

3 Greenhouse-grown in Germany 2005 (fresh leaves).
4 Fresh leaves, collected in Heidelberg, Germany, in spring 2005. 

5 Air dried at 25°C for 48 h prior to experiments, water content of the leaves 10-22%.
6 Sterilisation was achieved by exposure to (-radiation using a 60Co source (dose, 25 kGy; dose rate, 6.3 kGy h-1; temperature, 4(C).

7 Leaves were collected at the Botanical Garden of the University of Heidelberg in spring 2005.
8 Fresh leaves
9 Commercially available apple pectin.
Observed similarities between values and patterns in the isotope signatures of the CH4 emissions from C3 and C4 plants with those of the methoxyl groups from these plant types.
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Figure S1 (a) Range of carbon isotope composition of CH4 released from fresh and dried material of C3 (mean = –58.2‰, n=61) and C4 plants (mean = –49.5‰, n=13) at 30 and 40°C. (b) Range of (13C of bulk biomass and methoxyl groups of C3 and C4 plants (modified after Keppler et al.10)  
Table S2. Range of emission rates and (13C values of CH4 released by intact plants with and without sunlight.
	Plant common name (species)


	Temperature1
(°C)
	 Emission rate 

no sunlight2
(ng g-1 dw h-1)
	Emission rate 

sunlight3
(ng g-1 dw h-1)  
	(13C

(‰) 

	C3-plant
	
	
	
	

	Wheat (Triticum aestivum L.)4
	24.2 - 29.4
	123 - 244
	317 - 587
	–50.9 to –55.6

	Perennial ryegrass (Lolium perenne)4
	25 - 28
	45 - 369
	171 - 467
	–47.8 to –50.3

	Sweet vernal grass (Anthoxanthum odoratum L.)4
	24.9 - 27
	24 - 245
	135 - 321
	–56.8 to –59.5

	Sweet vernal grass (Anthoxanthum odoratum L.)5
	28 - 35
	52 - 167
	113 - 873
	n.d.

	Basil (Ocimum basilicum)4
	23.6 - 24.6
	48 - 70
	136
	–48 to –51.6

	Rosemary (Rosmarinus officinalis)4
	22.8 - 25.3
	43
	105
	–49.2 to –50.1

	Norway spruce (Picea abies)6
	25.1 - 29.3
	12 - 20
	81-86
	–48.1 to –52.4

	Male fern (Nephrodium filix-mas ssp)5
	26 - 29.4
	13 - 137
	n.d.
	n.d.

	C4-plant 
	
	
	
	

	Maize (Zea mays)4
	24.2 - 29.2
	55 - 149
	428 - 732
	–45.5 to –47.4

	Sorghum (Panicum miliaceum)4
	23 - 27
	137 - 331
	407 - 762
	–46.1 to –48.9


1 Temperature range measured in the chamber from the beginning until the end of the experiment, upper temperature was measured when chambers were exposed to sunlight for 20 minutes.
2 Experiments were performed under laboratory conditions, except for 5 which were conducted in the field.
3 Chambers were exposed to natural sunlight for 20 minutes in springtime (March-May) in Heidelberg/Germany (~49.4°N), 

4 Greenhouse-grown (hydroponically or on soil) in Heidelberg/Germany 2005.

5 Experiments were conducted in the field using static flux chambers  (Heidelberg/Germany, May 2005). 

6 Collected from the forest (Heidelberg/Germany, April 2005), dry weight includes a high fraction of woody parts 

Sampling in the field: A collar was seated in the soil and a Plexiglas chamber (V =200l, d= 63cm) was placed on the collar to start the measurement period. Air samples were drawn from the chamber into previously evacuated 2-litre electro polished stainless steel canisters at time intervals of 25 minutes. Electric fans were used to circulate the air in the chamber. Temperature, CO2 concentration, and humidity in the chamber and ambient temperature and pressure were monitored. Concentration and (13C values of CH4 of the air samples were measured on the same day in the laboratory.

CH4 release by incubation of commercially available pectin
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Figure S2 Release rates (a) and isotopic signatures (b) of CH4 formed by incubating apple pectin (6% methoxyl content) in the temperature range 30 to 70°C.
CH4 release by tropical plant species at different incubation temperatures (related to Figure 1a and b of the manuscript)
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Figure S3 Release rates (a) and isotopic signatures (b) of CH4 released by leaf tissue of tropical plants incubated in the dark. CH4 release rates of air dried crane flower (Strelitzia reginae) and sugar cane (Saccharum officinarum) in the temperature range 30 to 50°C.

Comparison of CH4 release by intact plants during sunlight experiments (related to Figures 2a & 2b in the manuscript)
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Figure S4 CH4 mixing ratios (ppb) during chamber experiments of sweet vernal grass (Anthoxanthum odoratum L.). a, Increase of CH4 mixing ratio in ambient air in the presence and absence  of sunlight. CH4 mixing ratios (filled squares) in the chamber increased from 2320 to 2563 ppb within 200 minutes yielding emission rates in the range of 36 to 126 ng g-1 dw h-1. Sunlight exposure (indicated by dotted areas) significantly increased CH4 release to ~ 320 ng g-1 dw h-1. For experiments without sunlight (filled triangles) CH4 mixing ratios in the chamber increased from 2329 to 2431 ppb within 200 minutes yielding emission rates in the range of 26 to 125 ng g-1 dw h-1 for the individual time steps. Dashed line shows the average CH4 concentration without plants.  b, Profile of CH4 mixing ratio in a chamber purged with CH4 free air prior to experiment. CH4 (filled squares), increased from 10 to 181 ppb within 250 minutes, corresponding to emission rates in the range of 48 to 63 ng g-1 dw h-1. Sunlight exposure increased CH4 release to ~256 ng g-1 dw h-1. After sunlight exposure release rates decreased to ~110 ng g-1 dw h-1. For experiments without sunlight (filled triangles) CH4 rmixing ratios in the chamber increased from 9 to 106 ppb within 250 minutes yielding emission rates in the range of 37 to 109 ng g-1 dw h-1.
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