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Seasonal differences and attribution analysis of water use efficiency

in rubber plantations at the north fringe of the tropics

GUO Shenshen'?, WU Zhixiang?, LIU Wenjie', ZHAO Hao',
LI Yunshuai', WANG Yubo', WANG Peng'

(1. College of Ecology and Environment, Hainan University, Haikou, Hainan 570228, China; 2. Rubber Research Institute, Chinese
Academy of Tropical Agricultural Sciences / Danzhou National Field Scientific Observation and Research Station for
Tropical Agroecosystems, Danzhou, Hainan 571737, China)

Abstract: Water use efficiency (WUE), a critical element of carbon and hydrological cycle, plays a key role in
land-atmosphere feedback. The seasonal differences of rubber plantation ecosystems in WUE from 2010 to
2019 were analyzed by using the EC-LUE model and the Penman-Monteith model based on the data of gross
primarily productivity (GPP) and evapotranspiration (E7). Furthermore, the impact of each factor on the
change of WUE was quantitatively evaluated. The factors were then classified into two groups: atmospheric
(temperature, atmospheric pressure, water vapor deficit, net radiation, and solar radiation) and biophysical
(fraction of photosynthetically active radiation, soil heat flux, aerodynamic resistance, and canopy resistance).
The results showed that the rubber plantation ecosystems had a lower WUE(3.52 g-kg™") in the rainy season
than in the dry season (4.73 g'kg') from 2010 to 2019, and that both GPP and ET curves were clearly
unimodal, with their peaks all in the rainy season. Solar radiation tended to reduce the increase of WUE in the
dry season, indicating a negative contribution, although this suppression was counteracted by other atmospheric
factors, showing a positive contribution. Surface impedance, which tended to encourage the growth of WUE in
the dry season, had the highest contribution to WUE change, accounting for 33.29% of the total. The WUE
change in rubber plantations from rainy to drought seasons were primarily governed by biophysical parameters,
which might serve as a reference for a further study of the ecohydrological and carbon-water cycle activities in

rubber plantations.
Keywords: water use efficiency; gross primary productivity; evapotranspiration; rubber plantation ecosystem
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