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The relationship between functional traits of Carex
(Cyperaceae) species and soil moisture gradient: a case
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Abstract

There exists an interactive relationship between species and their environment in
which different functional traits would evolve for species to adapt to different environ-
ments. This in turn results in a significant species and morphological diversity while an
obvious environmetal gradient exists. We investigated the relationship between func-
tional traits of Carex (Cyperaceae) species and soil moisture gradient by conducting a
case study at Yuanyang Lake. Target sampling method was used to collect understory
samples of Carex species and environmental factors were measured at Yuanyang Lake.
Cluster analysis of Carex species was conducted for grouping functional traits and gra-
dient analysis was applied to explore the relationship between specific functional traits
and environment variables. The result showed that six Carex taxa at Yuanyang Lake had
different trends in functional trait and functional diversity. Each Carex taxon not only
adapted to specific habitats by its functional traits and formed a soil moisture gradient,
but also revealed an evident functional gradient along the soil moisture conditions. Fur-
thermore, our research found Carex capillacea along the lakeshore had growth strategies

to suit water level change.
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Fig 1. Location of study plot in Yuanyang Lake area.
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Fig 2. Result of cluster analysis. Diagram shows 79 samples distinguished into six groups in ca. 7.5

Euclidean distances.
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Fig 3. Left bi-plot is a principal component analysis of functional traits of Carex, and each group was
distinguished by cluster analysis. Right bi-plot is a principal component analysis showing position
of Carex species at axes. The variables are indicated by vectors pointing in the direction of
maximum variation. Long vectors indicate strong trends, and the angle between pairs of vectors
approximates the correlation between the respective variables. First and second axes had 63%
explained variation in total. Trait abbreviations: Height, Plant height; Lwi, Leaf width; Lth,
Leaf thickness; LDMC, Leaf dry mass content; LA, Leaf area; SLA, Specific leaf area; Rpe,
Reproductive period. Rhiz, rhizome. Species abbreviations: Cxfili, Carex filicina; CxTris var. Poci,
Carex tristachya var. pocilliformis; CxCapi, Carex capillacea; Cxphac, Carex phacota; CxAlop,

Carex alopecuroides; CxBrun, Carex brunnea.
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Fig 4. Bi-plot of redundancy analysis, in which blue text is environmental variables and red text is
functional traits. Trait abbreviations: Height, Plant height; Lwi, Leaf width; Lth, Leaf thickness;
LDMC, Leaf dry mass cntect; LA, Leaf area; SLA, Specific leaf area; Rpe, Reproductive period.
Rhiz, rhizome. Species abbreviations: Cxfili, Carex filicina; CxTris var. Poci, Carex tristachya var.
pocilliformis; CxCapi, Carex capillacea; Cxphac, Carex phacota; CxAlop, Carex alopecuroides;
CxBrun, Carex brunnea. Environmental abbreviations: Elev, elevation; Moist, soil moist.
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