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Fig.1 Overview of sampling points
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Fig.2 Biomass and basic conditions of various indicators
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Correlation between biomass and morphological/physiological
indicators of moss crusts in the western Loess Plateau

Yang Longgi'?, Hui Rong', Li Shuanglang'?, Li Xinrong’
(1. Shapotou Desert Research and Experiment Station, Northwest Institute of Eco-Environment and Resources, Chinese
Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3.State Key Laboratory of Soil and Water Conservation and Desertification Control, Northwest Agriculture and Forestry
University, Yangling 712100, Shaanxi, China)

Abstract: Biological soil crusts (BSC), especially moss crusts as an advanced successional stage, play a criti-
cal role in soil stabilization and ecological function restoration in arid and semi-arid ecosystems. To clarify the re-
lationship between moss crust biomass and physiological indicators and explore reasonable methods for biomass
measurement, this study systematically quantified the correlations between moss crust biomass and key morpho-
logical/physiological indicators (thickness, chlorophyll content, chlorophyll fluorescence kinetics parameters,
and gross primary productivity) in the western Loess Plateau through field sampling, laboratory analysis, and
structural equation modeling (SEM). The results showed that BSC thickness was significantly linearly correlated
with biomass (R?>=0.805, =0.90) , serving as a reliable morphological proxy for rapid biomass assessment. In
contrast, physiological indicators exhibited nonlinear dynamics: chlorophyll content per unit area and maximum
photochemical quantum yield showed quadratic relationships with biomass (R?>=0.645 and 0.490, respectively) ,
while chlorophyll concentration per unit mass decreased in a power function pattern with increasing biomass
(R?=0.607). SEM further revealed that gross primary productivity (GPP) directly drives biomass accumulation
(f=0.44) , whereas chlorophyll content indirectly affects biomass through GPP mediation. This study identifies
thickness as the optimal indicator for field biomass assessment and emphasizes the need to integrate environmen-
tal stress factors to optimize predictive models, providing a methodological basis for BSC monitoring and ecolog-
ical restoration practices.

Key words: biological soil crust (BSC) ; moss crust; biomass; Loess Plateau



