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Abstract

:

Our study examined the relationships between riparian plant communities and their soil properties along the midstream of the Heihe River in northwestern China’s arid region. Significant variations in species composition were observed across the upper, middle, and lower reaches of this midstream (adonis2 and anosim, p < 0.001). The lower reaches exhibited higher species diversity (Shannon index up to 2.12) compared to the other reaches. Gramineous plants, particularly Agropyron cristatum (L.) Gaertn. and Equisetum ramosissimum Desf., dominated all reaches, with relative abundances exceeding 50% in the upper reach sites. The soil ionic concentration showed distinct spatial heterogeneity, peaking at site 9 (upper reaches) and lowest at site 3 (lower reaches). Species diversity indices negatively correlated with SO42−, Mg2+, and Ca2+ concentrations, while salt-tolerant species like Agropyron cristatum (L.) Gaertn. and Phragmites australis Trin. positively correlated with Na+ and Cl− levels. Soil nutrients had weaker but notable effects on the distribution of Onopordum acanthium L. and Artemisia argyi H. Lév. and Vaniot. These findings suggest that riparian plant community distribution along the Heihe River is influenced by complex interactions between hydrological processes, salt dynamics, and soil physicochemical properties, such as anion and cation concentrations and electrical conductivity (EC). Our research provides valuable insights for understanding and managing riparian ecosystems in arid regions.
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1. Introduction


Riparian zones, as transitional areas between terrestrial and aquatic ecosystems, play a vital role in maintaining biodiversity, regulating nutrient cycling, and providing critical ecosystem services [1,2]. The composition and distribution of riparian plant communities are influenced by a complex interplay of environmental factors, including soil properties, hydrological conditions, topography, climatic conditions, and anthropogenic disturbances [3,4]. A thorough understanding of the interrelationships between riparian vegetation and soil characteristics is crucial for developing effective management and conservation strategies for riparian ecosystems.



The soil ionic status and nutrient conditions are among the key factors influencing the structure and function of riparian plant communities. The concentrations and ratios of cations such as calcium (Ca2+), magnesium (Mg2+), potassium (K+), and sodium (Na+), as well as anions like chloride (Cl−), sulfate (SO42−), and bicarbonate (HCO3−), can significantly affect plant growth, productivity, and species composition by influencing processes such as osmotic regulation, nutrient uptake, and physiological metabolism [5,6]. Soil physicochemical properties, including pH, EC, CEC, and nutrient availability, significantly influence riparian vegetation distribution and diversity through multiple pathways: directly affecting plant growth, altering competitive dynamics, enhancing microbial activity [7], improving the soil structure [8], and modifying plant–soil–water interactions, ultimately shaping community composition and ecosystem function [9,10]. Differences in the adaptive strategies of plant species to soil ionic and nutrient conditions may lead to pronounced spatial heterogeneity in riparian plant communities.



The Heihe River, a major inland river in the arid and semi-arid regions of northwestern China, has a catchment area of approximately 143,000 km2 and a total length of 821 km, spanning across the Qinghai and Gansu provinces [11,12]. The river basin’s complex ecological landscape encompasses plateaus, mountains, deserts, and oases, creating a fragile yet diverse environment [13]. Riparian zones along the Heihe River host rich plant communities, including trees, shrubs, and herbaceous vegetation, which play crucial roles in wind erosion control, soil and water conservation, and biodiversity maintenance [14]. However, climate change and human activities increasingly threaten the basin’s ecological integrity, leading to the significant degradation of riparian ecosystems [15]. Despite these challenges, there remains a notable gap in research regarding the relationships between riparian plant communities and soil ionic and nutrient profiles, particularly in the middle reaches of the Heihe River. This knowledge deficit underscores the need for systematic, in-depth investigations.



Our study aims to elucidate the associations between riparian plant communities and soil ionic and nutrient conditions across the upper, middle, and lower reaches of the Heihe River. To this end, we have formulated three specific research questions: (1) How do plant species’ composition and diversity vary in the riparian zones of the upper, middle, and lower reaches of the Heihe River midstream? (2) What are the differences in the soil ion concentrations and physicochemical properties among the Heihe River midstream and their main environmental driving factors? (3) What correlations exist between riparian plant species’ responses and soil ions variations and how do different plant species respond to soil environmental gradients?



By addressing these questions, our study will yield valuable theoretical insights into the ecological adaptation mechanisms of riparian plant communities in arid and semi-arid regions. Furthermore, we will provide targeted recommendations for water-saving irrigation, establish buffer zones, control invasives, restore native vegetation, monitor water, and regulate human activities in riparian ecosystems in the Heihe River Basin. Given the potential impacts of global changes and human activities on riparian ecosystems, this research is of great importance for maintaining the ecological integrity and sustainable development of riparian zones.




2. Materials and Methods


2.1. Study Area Description


Our study area is located in the Heihe River Basin (37°–43° N, 98°–102° E) in northwestern China. The region has a temperate continental climate with an average annual temperature of −5–9 °C and an average annual precipitation of 50–300 mm. The elevation ranges from 1200 to 5000 m. The Heihe River originates from the Qilian Mountains and flows from south to north through Qinghai and Gansu provinces, with a total length of 821 km and a basin area of 143,000 km2 [16]. Our study was conducted in the midstream of the Heihe River (37°20′–40°20′ N,99°20′–100°35′ E), where the main land use types are agricultural irrigation districts and oases, dominated by farmland and artificial forests (Figure 1).




2.2. Sample Site Selection and Vegetation Survey


In July and August 2021, eight sample sites were established in the riparian zone of the middle reaches of the Heihe River (Figure 1). At each site, three replicate plots of 5 m × 5 m were set up, totaling 24 plots. Within each plot, all vascular plants were identified, and their abundance and coverage were recorded. Specimens were collected for subsequent identification and archiving. These samples were archived in a laboratory (20°C, 40% humidity) and uniquely labeled. Species identification was mainly based on the Flora of China [17] and Flora of Chinese Higher Plants [18], and species’ names followed the Angiosperm Phylogeny Group system (APG IV system).




2.3. Soil Sampling and Physicochemical Properties Determination


In each plot, five points were randomly selected, and surface soil (0–20 cm) was collected using a soil auger, targeting the most active root zone and nutrient-rich layer [19]. The soil samples were mixed, sieved, and divided into two parts: one part was air-dried for determining soil physicochemical properties, and the other part was stored under refrigeration for determining soil nutrients. Soil pH and electrical conductivity (EC) were measured using the electrode method (model PHS-EC-3C, INESA Scientific Instrument Co., Ltd., Shanghai, China). Soil anions (Cl−, SO42−, HCO3−) and cations (Ca2+, Mg2+, K+, Na+) were determined using an ion chromatograph (model ICS-1100, Thermo Fisher Scientific Inc., Bannockburn, IL, USA), and the total concentration of these anions and cations was referred to as the total ion concentration in this study. Soil total carbon (TC), total nitrogen (TN), and total phosphorus (TP) were determined using an elemental analyzer (model vario MAX CN, Elementar Analysensysteme Gmbh, Hanau, Germany), the Kjeldahl method (model K9860, Hanon Instruments Co., Ltd, Jinan, China), and the molybdenum-antimony anti-colorimetric method (model UV-1800, Shimadzu Corp., Kyoto, Japan) [20], respectively.




2.4. Data Analysis


One-way analysis of variance (ANOVA) was used to test the differences in plant community composition and soil physicochemical properties among different river reaches, and the least significant difference (LSD) method was used for multiple comparisons. Multivariate analysis of variance (adonis2) and analysis of similarities (anosim) were used to test the differences in plant community composition among different river reaches [21]. Pearson’s correlation analysis was used to explore the relationships between plant species and soil cation, anion concentrations, and physicochemical properties. Canonical correspondence analysis (CCA) was used to investigate the relationships between plant community composition and soil environmental factors [22]. Species diversity was represented by the Shannon–Wiener index (H) and Pielou evenness index (J). The richness was measured using the number of species present in each site. Data analysis was performed using R-4.1.2 software [23], with the vegan package [24] for multivariate analysis and the ggplot2 package [25] for visualization.





3. Results


3.1. Differences in Plant Diversity and Community Composition among Different Reaches of the Heihe River Midstream


The plant species composition differed significantly among the sample sites in the upper, middle, and lower reaches of the Heihe River (adonis2, p < 0.001; anosim, R2 = 0.041, p < 0.001). The species diversity indices of the sample sites in the lower reaches were higher than those in the middle and upper reaches, with site 3 having the highest Shannon index (2.12). The differences in the diversity indices between the middle and upper reaches were not obvious, and the order of the sites was 7 > 1 > 8 > 4 > 9 > 6. The trend of species evenness was similar to that of the species diversity indices (Table 1).



A total of 26 plant species were recorded in the plots across the eight sample sites. Plant identification relied on a visual field comparison with flora guides. This method has limitations, potentially leading to the genus-level identification or misidentification of some species. The top five species in terms of relative abundance were Agropyron cristatum (L.) Gaertn., Equisetum ramosissimum Desf., Phragmites australis Trin., Artemisia argyi H. Lév. and Vaniot, and Eragrostis pilosa (L.) Beauv., accounting for 72.76% of the total relative abundance. In the upper reaches, the dominant species were Equisetum ramosissimum Desf., Agropyron cristatum (L.) Gaertn., Eragrostis pilosa (L.) Beauv., Phragmites australis Trin., and Cynanchum chinense R. Br. The relative abundance of Agropyron cristatum (L.) Gaertn. and Equisetum ramosissimum Desf. in sites 9 and 8 was significantly higher than that in other sites, exceeding 50%. The relative abundance of Phragmites australis Trin. in site 9 (41.5%) and Cynanchum chinense R. Br. in site 8 (10.4%) was significantly higher than that in other sites (Figure 2).



The sample sites in the middle reaches also had a high relative abundance of Agropyron cristatum (L.) Gaertn., Equisetum ramosissimum Desf., and Phragmites australis Trin., with the abundance of Phragmites australis Trin. being higher than that in the upper reach sites. However, the abundance of other species was lower. The middle reach sites also had species that were not present in the upper reaches, such as Calamagrostis pseudophragmites (Hall f.) Koel., Leymus secalinus (Georgi) Tzvelev, Corispermum hyssopifolium L., and Grubovia dasyphylla (Fisch. and C. A. Mey.) Freitag and G. Kadereit, with their relative abundance exceeding 10%.



The dominant species in the lower reach sites were similar to those in the middle reaches, including Agropyron cristatum (L.) Gaertn., Calamagrostis pseudophragmites (Hall f.) Koel., Artemisia argyi H. Lév. and Vaniot, and Equisetum ramosissimum Desf., but with a lower relative abundance. The lower reach sites also had Potentilla chinensis Ser., which was not found in the middle and upper reaches.




3.2. Differences in Soil Nutrient and Ion Concentrations and Physicochemical Properties among Different Locations in the Heihe River Basin


The concentrations of anions, cations, and soil nutrients differed significantly among the sample sites. Site 9 in the upper reaches had the highest anion and cation concentrations, which were significantly higher than those in other sites. The concentrations in sites 7, 6, and 4 in the middle reaches were significantly higher than those in other sites in the upper and lower reaches. Site 3 in the lower reaches had the lowest anion and cation concentrations (Figure 3, Table S1).



The concentrations of Ca2+, K+, and Na+ in site 9 were significantly higher than those in other sites, while the Mg2+ concentrations in sites 1 and 7 were significantly higher. The concentrations of Ca2+, Na+, and Mg2+ in the middle reach sites were higher than those in the lower reach sites. Except for site 9, the Na+ concentrations in the middle reach sites were higher than those in the upper reach sites. Except for site 9, the K+ concentrations in the lower reach sites were higher than those in the upper and middle reach sites (Figure 4, Table S2). The concentrations of Cl− and SO42− in site 9 were significantly higher than those in other sites. The Cl− concentrations in the middle reach sites were higher than those in sites 7 and 8 in the upper reaches. The HCO3− concentration in site 4 in the middle reaches was significantly higher than that in other sites. The concentrations of Cl−, SO42−, and HCO3− in site 3 were significantly lower than those in other sites.




3.3. Relationships between Soil Characteristic Ions and Plant Community Composition in the Heihe River Basin


The correlation analysis showed that different plant species exhibited unique adaptation strategies to anions, cations, and other environmental factors. The species diversity index was significantly negatively correlated with SO42−, Mg2+, and Ca2+ concentrations, while species evenness was significantly positively correlated with the total carbon content. Agropyron cristatum (L.) Gaertn. and Phragmites australis Trin. had similar relationships with Cl−, Ca2+, K+, and electrical conductivity (EC), showing significant positive correlations. Additionally, Phragmites australis Trin. was significantly positively correlated with Na+. Onopordum acanthium L., C. (Hall f.) Koel. and Leymus secalinus (Georgi) Tzvelev were significantly negatively correlated with SO42−, Na+, and EC. Setaria viridis (L.) P. Beauv. and Eragrostis pilosa (L.) Beauv. were significantly negatively correlated with Mg2+, while Populus L. was significantly negatively correlated with SO42−. The correlations between soil nutrients, pH, and plant species were not significant (Figure 5).



Consistent with the correlation analysis results, CCA indicated that the cation and anion concentrations had positive effects on Agropyron cristatum (L.) Gaertn., Phragmites australis Trin., and Potentilla chinensis Ser., but negative effects on Lactuca tatarica (L.) C. A. Mey., Artemisia argyi H. Lév. and Vaniot, Onopordum acanthium L., Calamagrostis pseudophragmites (Hall f.) Koel., Leymus secalinus (Georgi) Tzvelev, Populus L., Eragrostis pilosa (L.) Beauv., and Setaria viridis (L.) P. Beauv. Soil nutrients had negative effects on Onopordum acanthium L., Artemisia argyi H. Lév. and Vaniot, Lactuca tatarica (L.) C. A. Mey., Eragrostis pilosa (L.) Beauv., and Setaria viridis (L.) P. Beauv., while they positively influenced other plant species. The impact of soil nutrients on Populus L., Equisetum ramosissimum Desf., Lactuca tatarica (L.) C. A. Mey., and Calamagrostis pseudophragmites (Hall f.) Koel. was relatively weak (Figure 6).





4. Discussion


This study unveiled substantial variations in the composition and diversity of riparian plant communities along the middle reaches of the Heihe River. Furthermore, it highlighted the strong correlations between ion concentrations, the soil nutrient status, and the distribution of plant species. These findings provide important insights into understanding the structure and function of riparian ecosystems in arid and semi-arid regions.



The species composition of riparian plant communities in the upper, middle, and lower reaches of the middle Heihe River differed markedly, which may be related to changes in environmental conditions such as the hydrology, topography, and climate along the longitudinal gradient of the river [26,27]. Previous studies have shown that the upstream sections of rivers typically have higher flow velocities, coarser sediments, and lower nutrient contents, while the opposite is true for downstream sections [28]. These changes in the environmental gradient have a significant impact on the species composition and diversity of plant communities. This study found that the species diversity index in the downstream section of the river was significantly higher than that in the middle and upper sections, which is consistent with the findings of Zhang [29] in the Heihe River. The high species diversity may be related to the more complex habitat heterogeneity and more stable moisture conditions in the riparian zone of the downstream section [30,31]. Wang [32] also pointed out that geomorphological units such as floodplains and islands developed in the downstream section can provide diverse microhabitats and promote species coexistence. Poaceae plants such as Agropyron cristatum (L.) Gaertn., Equisetum ramosissimum Desf., and Phragmites australis Trin. dominated in all sections of the middle reaches of the midstream of the Heihe River, reflecting their strong tolerance and adaptability. Liu [33] found that the distribution of Agropyron cristatum (L.) Gaertn. and Phragmites australis Trin. in the lower reaches of the Tarim River was closely related to the groundwater level, indicating that they can absorb deep soil moisture through their root systems to adapt to arid environments. In addition, Phragmites australis Trin. has a well-developed rhizome system and high asexual reproduction capacity, enabling it to expand rapidly in the riparian zone [34,35]. Equisetum ramosissimum Desf. also exhibits strong growth and physiological regulation abilities under water and salt stress [36]. The ecological adaptability of these species may be an important reason for their widespread distribution in the riparian zone of the middle reaches of the Heihe River.



The spatial distribution pattern of soil ion concentrations in the riparian zone of the middle reaches of the Heihe River is closely related to water and salt dynamics. The cation and anion concentrations at site 9 in the upstream section of this river segment were significantly higher than those at other sites, which may be related to the special geological conditions and hydrological processes of the upper Heihe River connected to this section. Wei found that the Qilian Mountains in the upper reaches of the Heihe River are rich in soluble salts, which can enter the river through rock weathering and groundwater recharge [37]. In addition, the narrow upstream valleys and faster river flow velocities may also intensify rock erosion and salt leaching [38]. The soil ion concentrations in the middle reaches were generally higher than those in the downstream section, which may be due to strong evaporation in the middle reaches, leading to salt accumulation in the topsoil. Zhao also showed that the soil salinization problem in the oasis area of the middle reaches of the Heihe River is relatively severe and is related to agricultural irrigation and a groundwater level rise [39]. The lowest ion concentrations were found at site 3 in the downstream section, which may be influenced by the dilution and leaching effects of the river water connected to the lower reaches of the Heihe River. Zhao found that the soil salt content in the riparian zone of the lower reaches of the Heihe River was generally lower than that in the inland areas [40], indicating a significant leaching effect of river water.



The results of this study demonstrate that the correlation analysis and canonical correspondence analysis reveal distinct response patterns of different plant species to soil ion and nutrient conditions. These findings align with previous research. For instance, Wang [41] discovered that perennial grasses in the lower reaches of the Tarim River were positively correlated with soil salinity, while Populus L. species showed a negative correlation with salinity. Similarly, Yang’s [42] study in the Yellow River Delta revealed that salt-tolerant plants such as Phragmites australis Trin. dominated in high-salinity environments, whereas salt-sensitive plants like Tamarix chinensis Lour. were less abundant. In the present study, Agropyron cristatum (L.) Gaertn. and Phragmites australis Trin. were positively correlated with ions such as Na+ and Cl−, reflecting their salt tolerance adaptation mechanisms. Previous research has shown that white clover can maintain cell turgor and growth through Na+ compartmentalization and osmotic adjustment [43], while Phragmites australis Trin. reduces salt toxicity by secreting salt from roots and excluding ions [44]. Some salt-sensitive plants, such as Onopordum acanthium L., Calamagrostis pseudophragmites (Hall f.) Koel., and Leymus secalinus (Georgi) Tzvelev, were negatively correlated with high concentrations of Na+ and SO42−. This may be because excessive Na+ can interfere with the K+ uptake and enzyme activity in these species, while SO42− can cause nutritional imbalances and growth inhibition [45,46].



Our study revealed a relatively weak relationship between the soil nutrient status and plant species distribution in the riparian zone of the Heihe River. This may be attributed to the generally low soil nutrient levels in this area, which could limit the influence of nutrients on vegetation. Tong investigated soil nutrients in the middle reaches of the Heihe River and found that the organic matter and total nitrogen contents in the riparian soil were generally lower than those in farmland and woodland [47]. These findings reflect the nutrient-poor characteristics of the riparian habitat in this river segment. Moreover, riparian plant communities may be primarily constrained by water conditions and ionic stress rather than nutrient limitation. Yu [48] discovered through controlled experiments that water treatment had the greatest impact on the growth of Populus euphratica seedlings, while the effect of a nitrogen addition was relatively small. However, soil nutrients still showed certain negative effects on some species, such as Onopordum acanthium L. and Artemisia argyi H. Lév. and Vaniot, indicating that excessive nutrients may also stress riparian vegetation. Therefore, appropriate soil nutrient concentrations are crucial for plant growth and distribution. Zou [49] pointed out that under high nitrogen conditions, the growth and photosynthetic efficiency of some riparian plants may be inhibited, leading to population decline.



In summary, this study reveals the complex associations between riparian plant communities and the soil ion and nutrient status in the middle reaches of the Heihe River. These results are consistent with previous studies in other arid region riparian zones. The distribution patterns and community characteristics of plant species are jointly influenced by the hydrological processes, salt dynamics, and soil physicochemical properties of different river segments. These findings are of great significance for understanding the structure and function of riparian ecosystems in arid regions and provide a scientific basis for the management, conservation, and restoration of riparian zones. However, there is currently insufficient research on the effects of factors such as climate change and human activities on riparian vegetation. Future studies should conduct long-term monitoring and controlled experiments to further explore the physiological and ecological response mechanisms of plants under different environmental stresses and carry out population ecology research on key species. Simultaneously, the assessment of ecosystem service functions in riparian zones should be strengthened to provide support for the development of sustainable watershed management policies. Only by comprehensively considering the interactions between riparian vegetation and environmental factors and coordinating the relationship between ecological protection and socio-economic development can the healthy maintenance and long-term sustainable development of riparian zones in arid regions be achieved.




5. Conclusions


This study elucidates the complex interactions between riparian plant communities and soil physicochemical properties along the midstream of the Heihe River. Significant spatial variations in plant diversity, community composition, and soil characteristics were observed across the upper, middle, and lower reaches. The sites in the lower reaches exhibited higher species diversity, likely due to increased habitat heterogeneity and more stable moisture conditions. Soil ion concentrations showed distinct spatial patterns, decreasing from upper to lower reaches, influenced by geological and hydrological factors. Strong correlations between the soil ion concentrations and plant species distribution were evident, with species demonstrating unique adaptation strategies to ionic stress. The weak relationship between soil nutrients and plant distribution suggests that riparian vegetation in this area may be primarily constrained by water conditions and ionic stress rather than nutrient limitations. These findings provide crucial insights into the structure and function of riparian ecosystems in arid and semi-arid regions. Future research should focus on long-term monitoring, controlled experiments on plant physiological responses, and ecosystem service assessments. Such a comprehensive understanding is essential for developing effective management strategies that balance ecological conservation with socio-economic development in these vital riparian ecosystems.
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Figure 1. Geographic location of the study area and sampling sites. The sites were numbered sequentially based on the order of our visits. Due to the proximity of the sixth visited site (site 6) to the fifth one (site 5), we decided to omit site 5 from our analysis. The red polyline in the figure delineates the boundary of Gansu Province. 
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Figure 2. Relative abundance of plant species at sampling sites and the significance of their differences. The different letter in cells indicates (p < 0.05) significant differences among the relative abundance of plant species between sites after LSD-based means comparisons. 
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Figure 3. Differences in soil nutrients and pH and their significance. Site position illustrates the position of the sites in the midstream of Heihe River; downstream: the down reaches; midstream: the middle reaches; upstream: the upper reaches. Different lowercase letters indicate statistically significant differences among treatments (p < 0.05), the same as the following. 
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Figure 4. Differences in cation concentrations (a), electrical conductivity and total ion concentrations (b), and anion concentrations (c) among sampling sites and their significance. 
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Figure 5. Correlations between relative abundance of plant species and ion concentrations, soil nutrients, and soil pH. The abbreviations mean as follows: TCA, Total Cation Amount; TCa, Total Cations; TA, Total Anions; TN, Total Nitrogen; TC, Total Carbon; OC, Organic Carbon. Different number of “*” indicates significant relations between the variables (“*”: p < 0.05, “**”: p < 0.01). 
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Figure 6. CCA of soil physicochemical properties, soil cations, soil anions, plant species, and sampling sites. The numbers adjacent to the diamonds represent plant species’ names, specifically: 1. Agropyron cristatum (L.) Gaertn., 2. Equisetum ramosissimum Desf. 3. Phragmites australis Trin., 4. Artemisia argyi H. Lév. and Vaniot, 5. Eragrostis pilosa (L.) Beauv., 6. Calamagrostis pseudophragmites (Hall f.) Koel., 7. Lactuca tatarica (L.) C. A. Mey., 8. Leymus secalinus (Georgi) Tzvelev, 9. Setaria viridis (L.) P. Beauv., 10. Potentilla chinensis Ser., 11. Populus L., and 12, Onopordum acanthium L. 
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Table 1. Alpha diversity at each sampling site.
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	Site Position
	Site Number
	Richness
	Menhinick Index
	Margalef Index
	Shannon–Wiener Index
	Simpson’s Index of Diversity
	Pielou Evenness Index





	Upstream
	Site 7
	8.00
	0.18
	0.82
	1.52
	0.73
	0.73



	
	Site 8
	7.00
	0.47
	0.99
	1.33
	0.62
	0.69



	
	Site 9
	5.00
	0.11
	0.53
	0.98
	0.57
	0.61



	Midstream
	Site 1
	13.00
	0.28
	1.47
	1.52
	0.69
	0.59



	
	Site 4
	4.00
	0.58
	0.77
	1.24
	0.69
	0.89



	
	Site 6
	4.00
	0.22
	0.52
	0.64
	0.42
	0.46



	Downstream
	Site 2
	11.00
	0.27
	1.24
	1.94
	0.82
	0.81



	
	Site 3
	10.00
	0.24
	1.10
	2.12
	0.87
	0.92
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