
See	discussions,	stats,	and	author	profiles	for	this	publication	at:	https://www.researchgate.net/publication/272827149

Environmental	controls	on	C,	N	and	S	cycling	in
plants	of	the	Namib	Desert

Conference	Paper	·	April	2011

CITATIONS

0

READS

35

4	authors:

Some	of	the	authors	of	this	publication	are	also	working	on	these	related	projects:

Infrared	Based	Isotope	Ratio	Measurements	for	15N	View	project

Ecohydrology	of	roots	View	project

Keir	Soderberg

S.	S.	Papadopulos	&	Associates,	Inc

32	PUBLICATIONS			691	CITATIONS			

SEE	PROFILE

Joh	R.	Henschel

National	Research	Foundation,	South	Africa

154	PUBLICATIONS			2,354	CITATIONS			

SEE	PROFILE

Robert	John	Swap

NASA

148	PUBLICATIONS			3,668	CITATIONS			

SEE	PROFILE

Stephen	A.	Macko

University	of	Virginia

401	PUBLICATIONS			27,532	CITATIONS			

SEE	PROFILE

All	content	following	this	page	was	uploaded	by	Robert	John	Swap	on	27	February	2015.

The	user	has	requested	enhancement	of	the	downloaded	file.

https://www.researchgate.net/publication/272827149_Environmental_controls_on_C_N_and_S_cycling_in_plants_of_the_Namib_Desert?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/272827149_Environmental_controls_on_C_N_and_S_cycling_in_plants_of_the_Namib_Desert?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Infrared-Based-Isotope-Ratio-Measurements-for-15N?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Ecohydrology-of-roots?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Keir_Soderberg?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Keir_Soderberg?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Keir_Soderberg?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Joh_Henschel?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Joh_Henschel?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/National_Research_Foundation_South_Africa?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Joh_Henschel?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Robert_Swap?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Robert_Swap?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/NASA?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Robert_Swap?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Stephen_Macko?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Stephen_Macko?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Virginia?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Stephen_Macko?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Robert_Swap?enrichId=rgreq-e08628cf07aade1d1c196d93c556a3aa-XXX&enrichSource=Y292ZXJQYWdlOzI3MjgyNzE0OTtBUzoyMDE0OTkzMjcxMTExNzhAMTQyNTA1MjU5MTczOA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


Geophysical Research Abstracts
Vol. 13, EGU2011-12446, 2011
EGU General Assembly 2011
© Author(s) 2011

Environmental controls on C, N and S cycling in plants of the Namib
Desert
Keir Soderberg (1,2), Joh Henschel (3), Robert Swap (2), and Stephen Macko (2)
(1) Department of Civil and Environmental Engineering, Princeton University, Princeton, NJ, USA (soderbrg@princeton.edu),
(2) Department of Environmental Sciences, University of Virginia, Charlottesville, VA, USA, (3) Gobabeb Training and
Research Centre, Walvis Bay, Namibia

Nutrient cycles (C, N and S) in the Namib Desert are investigated through a survey of δ15N, δ13C and δ34S of
plant material and soils along a fog gradient. The coastal Namib Desert in southwestern Africa is hyper-arid in
terms of rainfall, but receives up to 100 days of fog each year. This climate regime leads to interesting water
relations among the desert flora and fauna. Among many enigmatic characteristics, photosynthesis in W. mirabilis
has puzzled researchers since the 1970’s. Although it is predominantly a C3 plant, δ13C ranges from -17.4 to -
24.2 h in natural habitats, and can be as enriched as -14.4 h under artificial growing conditions. Recently the
CAM pathway has been confirmed, but it is dominated by CAM-cycling rather than primary CAM fixation, and
the driver for CAM utilization has not been identified. Literature values of δ13C are replotted across a 150 km
aridity gradient for comparison with new data from Hope Mine, showing a significant correlation that appears to
be explained by rainfall (R2 = 0.25, p<0.001). Within the Hope Mine community, there are significant positive
relationships among stem size, N, δ13C and δ15N. The responsible mechanism needs further investigation, but
high levels of CAM-cycling and photorespiration along with recycling of N could explain the observed patterns.
In addition, there appears to be a reversal of the trend between rainfall and δ15N found in Kalahari C3 plants, as
more depleted δ15N values were found closer to the coast.
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