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A Review of Characteristics of Plant Stomatal Regulation Behavior and Its
Carbon-water Traits in Response to Environment

. . . )k . *
DENG Nan!, LIU Xinliang', ZHU Liwei?", MA Ling!
(1. College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China; 2. Guangdong Provincial Key

Laboratory of Applied Botany, South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: The functional regulation of nature-based forest ecosystems is imperative in mitigating the impacts of
economic development and human activities on global climate change. Stomata play a critical role in the exchange
of matter and energy at the vegetation-atmosphere interface. Plants with different stomatal regulation behaviors
exhibit different responses in carbon and water fluxes to environmental factors. Therefore, by examining changes
in carbon and water fluxes of plants with different stomatal regulation behaviors in response to environmental
changes, we can better understand the structural and functional dynamics of terrestrial ecosystems under future
climate change scenarios. This paper summarizes four classification methods for stomatal regulation behavior
(isohydric and anisohydric types), namely, three methods based on the relationship between plant water status and
soil water potential (maximum daily range of leaf water potential; relationship between predawn and midday leaf
water potential; and the range of leaf water potential that plants can regulate, i.e., “hydroscape area”) and one
classification method based on the relationship between stomatal conductance and vapor pressure deficit.

Subsequently, this paper analyzes the effects of key environmental factors, including temperature, water
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availability, and carbon dioxide concentration, on the water use efficiency, water relations, and carbon economy

traits of plants with different stomatal regulation behaviors. Ultimately, this paper is expected to provide

theoretical support for forecasting the structural and functional changes of terrestrial ecosystems in the context of

global climate change in terms of carbon and water processes.

Key words: Stomatal regulation; Soil water; Water use efficiency; Non-structural carbohydrates; Vapor pressure
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Table 1 Isohydric/anisohydric differentiation method
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e KRR B2,

771 Method
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AY: Pep- P!

Pup:  Pmp=A+ox Pppl2Y

IKFTEHIR: L Wop-Wp FIEZE .y FORT 121 28 B B = fA T TR
m/b: g=mxInVPD+b*’]

/)N Small K Large
o<l o>1

/N Small K Large
K Large /N Small

Wop: ZEBHFTI K3 Pap: AR FKES; g SILSRE; VPD: JKISE S k.

Ppp: Pre-dawn leaf water potential; Pyp: Midday leaf water potential; g;: Stomatal conductance; VPD: Vapor pressure deficit.
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Table 2 Carbon and water traits of isohydric and anisohydric plants in response to environmental variability
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