
HAL Id: hal-02741490
https://hal.inrae.fr/hal-02741490

Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Carbon and water cycling in flooded and rainfed rice
(Oryza Sativa) ecosystem: Disentangling agronomical

and ecological aspects of water use efficiency
Bhone Nay-Htoon, Xue Wei, Dubbert Maren, Steve Lindner, Matthias Cuntz,

Ko Jonghan, John Tenhunen, Christiane Werner

To cite this version:
Bhone Nay-Htoon, Xue Wei, Dubbert Maren, Steve Lindner, Matthias Cuntz, et al.. Carbon and
water cycling in flooded and rainfed rice (Oryza Sativa) ecosystem: Disentangling agronomical and
ecological aspects of water use efficiency. EGU 2015, European Geophysical Union General Assembly
2015, Apr 2015, Vienne, Austria. 2015. �hal-02741490�

https://hal.inrae.fr/hal-02741490
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Geophysical Research Abstracts
Vol. 17, EGU2015-12783-2, 2015
EGU General Assembly 2015
© Author(s) 2015. CC Attribution 3.0 License.

Carbon and water cycling in flooded and rainfed rice (Oryza Sativa)
ecosystem: Disentangling agronomical and ecological aspects of water use
efficiency
Bhone Nay-Htoon (1), Wei Xue (2), Maren Dubbert (1), Steve Lindner (2), Matthias Cuntz (3), Jonghan Ko (4),
John Tenhunen (2), and Christiane Werner (1)
(1) Department of Agroecosystem Research, BayCEER,University of Bayreuth, Bayreuth, Germany, (2) Department of Plant
Ecology, BayCEER, University of Bayreuth, Bayreuth, Germany, (3) Computational Hydrosystems, Helmholtz Centre for
Environmental Research (UFZ), Leipzig, Germany, (4) Division of Applied Plant Science, Chonnam National
University,Gwangju, Republic of Korea

Agricultural crops play an important role in the global carbon and water cycling process and there is intense
research to understand and predict carbon and water fluxes, productivity and water use of cultivated crops under
climate change. Mechanistic understanding of the trade of between ecosystem water use efficiency and agronomic
water use efficiency to maintain higher crop yield and productive water loss is necessary for the ecosystem
sustainability. . We compared water and carbon fluxes of paddy and rainfed rice by canopy scale gas exchange
measurements, crop growth, and daily evapotranspiration, transpiration and carbon flux modeling.

According to our findings, evaporation contributed strongly (maximum 100% to minimum 45%) to paddy
rice evapotranspiration while transpiration of rainfed is almost 50 % of daily evapotranspiration. Water use
efficiency (WUE) was higher in rainfed rice both from an agronomic (WUEagro, i.e. grain yield per evapotran-
spiration) and ecosystem (WUEeco, i.e. gross primary production per evapotranspiration) perspective. However,
rainfed rice showed also high ecosystem respiration losses and a slightly lower crop yield, demonstrating that
higher WUE in rainfed rice comes at the expense of higher respiration losses of assimilated carbon and lower
plant production, compared to paddy rice. Our results highlighted the need to partition water and carbon fluxes to
improve our mechanistic understanding of water use efficiency and environmental impact of different agricultural
practices.
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