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Application of stable hydrogen and oxygen isotope
in analyzing plant water use sources
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Abstract: Adaptation of terrestrial ecosystem to global climate change, which has strong influence on human existence and devel-
opment, is being paid more and more attentions. The research of terrestrial ecosystem response to climate change is crucial for hu-
man’s understanding and forecasting future environmental changes. The relative contributions of different water use sources to plants
will determine the fate of the response of ecosystem to global climate changes. Tracing water use sources by plants is helpful for
human to determine the strategy to adapt to future environmental conditions. This paper described the principle and methods of ap-
plying hydrogen and oxygen isotope in tracing plant water use sources. Mechanisms of water uptake by plant roots and water trans-
portation in plant xylem are non-fractionating because evaporation doesn’t happen, hence plant xylem water has the same stable hy-
drogen and oxygen isotope composition with soil water used by plants. By analyzing hydrogen and oxygen isotope composition of
plant xylem water and potential plant water sources, we can determine quantitatively the contributions of the sources to plants using
two-or three-compartment linear mixing model. In contrast to plant xylem water, stable isotope composition of leave water is influ-
enced by temperature, humidity, precipitation and many other environmental variables. Much environmental and climatic informa-
tion could be understood by analyzing the difference of stable isotope composition between plant xylem water and leave water. For
many species, the water sources vary with seasons, and plants with different lifestyle has different water use sources. Diversity of
plant root system distribution has important influence on plant water use sources. Surface roots could absorb the water in upper soil
while deeper roots often absorb groundwater or the water in deeper soil. Nowadays, stable isotopic technology has been applied in
more and more ecological fields, however, further test and improvement are still needed in applying the linear mixing model to de-
termine plant water use sources.
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