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Abstract Functional diversity and functional redundancy are closely related to the stability and resilience
to disturbance of plant communities. Assessing the functional diversity, functional redundancy and main

environment-driving factors of plant communities can provide important references for biodiversity protection
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and ecosystem function maintenance. In this study, based on the aquatic plant community and the floodplain
herbaceous plant community, six plant functional traits, including specific leaf area, chlorophyll content, leaf dry
matter content, plant nitrogen content, plant phosphorus and plant potassium content, were selected to evaluate
the functional diversity and functional redundancy of plant communities under different habitats in Baiyangdian
wetland by using the functional indices based on trait probability density. Multiple regression was used to
assess the effects of the environmental factors on the functional diversity and functional redundancy of plant
communities. The results showed that the functional richness and functional redundancy of floodplain herbaceous
plant community were significantly higher than those of the aquatic plant community, while functional evenness
and functional divergence were significantly lower than those of the aquatic plant community. Functional richness
and functional redundancy were significantly positively correlated with the species richness, functional divergence
and species richness were significantly negatively correlated. The content of available nitrogen and phosphorous
in the habitat were the main environmental factors affecting the functional diversity and functional redundancy of
the plant communities in the two habitats of Baiyangdian Wetland. In addition, soil water content and pH value
also had a significant effect on the functional characteristics of the floodplain herbaceous plant community, and
the environmental factors significantly correlated to the functional characteristics of the aquatic plant community
also included chemical oxygen demand, water arsenic and soil available potassium. The results suggested that
enriching community species pool, regulating and improving habitat conditions was an effective way to improve
the functional diversity and functional redundancy of plant community in Baiyangdian Wetland.
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Fig.1 Sampling sites of plant communities in Baiyangdian wetland
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Table 1 Principal component analysis (PCA) of plant
functional trait data

TRl PCs PCI PC2
J7ZBTHRR /%Proportion of Variance ~ 0.440  0.273

FFIEE Eigenvalue 1.624  1.156
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M2 & & 18 Chlorophyll content 0.091  0.702
Z ¥ & Nitrogen concentration 0.447  -0.142
%5 & Phosphorus concentration 0.512  0.127
Al & Potassium concentration 0.496  -0.097

T4 5 fr & Leaf dry matter content  -0.380  0.480
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Fig. 2 Variation of functional diversity and functional redundancy of plant
communities in different habitats
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Table 2 Multiple regression and model selection of functional indices and environmental factors of floodplain herbaceous
plant community

IREFS % FREEARH Environmental variables [AJ3 2% Parameters
Functional indices SWC BD pH AN TP TK R AIC P
FRic -0.48 -0.59 0.71 323 0.015
FEve 0.56 -0.63 0.54 35.8 0.043
FDiv 0.34 39.3 0.347
FR 0.51 -0.51 0.59 36.3 0.048

H: SWC: HAAE/KE soli water content; BD: +I#%¥H soil bulk density; pH: pH {H pH value; AN Bfiz4 alkaline-hydro-
lyzable nitrogen; TP: 4§ total phosphorous; TK: 44 total potassium.

3 KEEME R SRR FH S T B A 5&EAE
Table 3 Multiple regression and model selection of functional indices and environmental factors of aquatic plant
community

et % IRIEASE Environmental variables [8] )T 2% Parameters

Functional
indices ST Cond COD NH,+N NO;-N TP As Pb pH AN AP AK R* AIC P

FRic 043  -0.49 0.53 45.6 0.043
FEve 0.54 -0.43  0.56 423 0.033
FDiv 0.43 -0.43 0.42 0.72  41.0 0.022

FR 0.47 -0.55 0.54 444 0.042

7. ST: B transparency; Cond: HL5:3 electrical conductivity; COD: fk2#75% & chemical oxygen demand; NH,+-N:
AR ammonia nitrogen; NO,-N: fiZ%%( nitrate nitrogen; TP: 4§ total phosphorous; As: fifl arsenic; Pb: 4} lead;
pH: pH {H pH value; AN ifif# % alkaline-hydrolyzable nitrogen; AP: J#%{# available phosphorous; AK: BHEH avail-
able potassium,
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