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Effects of plant functional group diversity on microbial biomass and
nutrient retention in a constructed wetland

LI Hong-mei, TAO Gao-feng, XU Ling, NI Lu-jia, JIANG Xiao-na, ZHOU Chao-qun, YANG Yue, ZHANG Chong-bang*
(School of Life Sciences, Taizhou College, Linhai, Zhejiang 317000, China)

Abstract; In order to test whether plant functional group diversity affects plant biomass, microbial biomass and
nutrient retention in constructed wetlands, five plant functional group richness treatments (including unplanted
treatment, treatments planted with one, two, three and four functional groups, respectively) were established. The
plant biomass, microbial biomass carbon and nitrogen, as well as organic carbon, NH,” =N, NO, —N and available
phosphorus contents in the filled material were analyzed, respectively. The results of the one-way analysis of vari-
ance (ANOVA) indicate that plant biomass, microbial biomass carbon and nitrogen are significantly increased with
the plant functional group richness (P <0.05) , while the contents of NH,” =N of NO; -N are depended on whether
the treatments are planted or unplanted. Correlation analysis reveals that the plant functional group richness is posi-
tively related to plant biomass and microbial biomass carbon and nitrogen, and as well as the NO; —N content, and
the microbial biomass carbon is positively related to the contents of NH,” =N of NO, —N. The present study high-
lights the importance of plant functional group diversity in improving plant biomass, microbial biomass carbon and
nitrogen in a constructed wetland.
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Fig.1 Scheme of the vertical flow constructed wetland
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Table 1 Plant species used in the vertical flow constructed wetland

L & T4 NTEES Theght

Chinese name Latin name Abbreviation Functional group
i Typha orientalis Pres| To F
TJE3E Lythrum salicaria Linn. Ls F
SED Imperata cylindrical (Linn. ) Beauv. Ie 4
LT Campylotropis macrocarpa (Bge. ) Rehd. Cm L
iz Indigofera pseudotinctoria Mats b L
J=E Phragmites australis (Cav. ) Trin. ex Steud. Pa c3
WEE Cyperus alternifolius Linn. Ca F
EANE Canna indica Linn. Ci F
FHmiE Thalia dea lbata. T4 F
7k Triarrhena sacchariflora (Maxim. ) Nakai Ts 4
ik Lespedeza bicolor Turcz Lb L
4z Pl Cassia tora Linn. Ct L
*= Miscanthus sinensis Anderss Ms 4
ERT Sapindus mukorossi Gaertn Sm Cc4
g =] Neyraudia montana Keng Nm C3
n¥F Saccharu arundinaceum Retz. Sa c4
BT Arundo donax Linn. Ad C3

H (Note) : F—RAMEAIEY Forbs; L— I FHMEY Legume species; C3— C3 1% Graminoids; C4— C4 14 Graminoids.
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Fig.2 Distribution of plant functional groups in the
vertical flow constructed wetland
[ (Note) : BELLELNRRBREEWLE; = LEARRE
YL R 1.2.3 f1 4 23 RIZORE YD BB 4K The circle dots
filled with blackness represent the treatments unplanted with plants,
while the empty rectangles represent treatments planted with plants,
where one, two, three and four indicates number of plant functional

groups, respectively. ]
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The “UNP” represents the unplanted treatment. ]
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Fig.4 Effects of plant functional group richness on microbial biomasses

[ (Note) : UNP {FERRILHE Y ALFE The “UNP” represents the unplanted treatment. “HR-N"{{FREH =i 52 S &,

The “HR-N” represents the ninhydrin reactive nitrogen. ]
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