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Community composition of vegetation and soil macrofauna in the urban grass

planting pavement: A case study in Xintai City
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Abstract; Grass planting pavement has been widely used in urban roads, parks, and parking lots in recent years due to its
composite structure of plant-soil-permeable filler. Many scholars have extensively studied its ecological and environmental
functions in enhancing infiltration, reducing urban surface runoff, purifying water quality, and adjusting the microclimate of
the local ecosystem. However, we had little knowledge about its effects on the organism communities and species diversity,
even though it is of great significance to the comprehensive management and planning of the urban ecosystem. Therefore,
based on field sampling and investigation, we carried out this study to quantitatively analyze the community composition and
species diversity of the vegetation and soil macrofauna in the urban grass planting pavement in 9 sites of Xintai City,

Shandong Province, and discuss the ecological effects of the grass planting pavement. A total of 22 species of herbaceous
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plants in 14 families, 22 genera were recorded in the study. With the highest relative abundance and biomass, FEleusine
indica was the dominant species of vegetation in the grass planting pavement in Xintai City. The average abundance and
biomass of the vegetation in the grass planting pavement was (21.87%2.15) shoots/m” and (4.15+0.45) g/m’. There were
significantly spatial differences in the shoot density (F=2.671, P<0.05) and stem height ( F=2.748, P<0.05) among
different sampling sites. Nevertheless, the differences in the vegetation biomass and coverage among different sites were not
significant ( P>0.05), though significant differences existed in the pairwise comparison between sites by the Least
Significant Difference ( LSD) analysis. The species diversity of vegetation at different sites also varied significantly, the
lowest value appeared in the grass planting pavement of the hospital parking lot. A total of 10 species in 7 orders, 8 families
of the soil macrofauna were recorded in the survey. Formicidae was the dominant group of the soil macrofauna communities
in the grass-planting pavement transects. Only two species of soil macrofauna were recorded in the porous pavement transect
of all sites. The abundance and biomass of the soil macrofauna in grass planting pavement transect were significantly higher
than that in porous pavement ( P <0.05). The results of stepwise regression analysis showed that the community
characteristics of vegetation and soil macrofauna significantly correlated to the soil physiochemical properties, such as bulk
density and water content. The biomass ( R*=0.810, P<0.05) and coverage (R*=0.819, P<0.001) of the vegetation in
the grass planting pavement had the strongest correlations with the biomass and abundance of the soil macrofauna. The study
showed that the grass planting pavement could effectively increase the abundance, biomass, and diversity of the vegetation
and soil macrofauna communities in the urban ecosystem. This effect is a direct and indirect synergy of multiple factors,
such as trampling frequency, soil texture, water content and some other biological factors. On the basis of long-term
monitoring, systematic and comprehensive studies should be carried out in combination with environmental factors in the
future to systematically explore the ecological effects of the grass planting pavement and provide a scientific basis for the

further efficient and reasonable utilization of the grass planting pavement.

Key Words: grass planting pavement; vegetation; soil macrofauna; species diversity; urban ecosystem
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2.1 HEBRHIE
R R A R AR 3R 1 R, IR A bl SR A AE ) 14 B} 22 J8 22 B, A L AR
( Eleusine indica) WIARXT = e 5, HOR A MR ( Parthenocissus tricuspidata ) ks & ( Polygonum aviculare) 3 KT 4=
Yyt e s (AR A A B, R A s & R BE 52 (Axonopus compressus ) o A=Al 5 TRT AEL>20, R XIS R
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Table 1 Communities characteristics of the vegetation in the grass planting pavement in Xintai City

YIFh Species Bl Family J& Genus N/% B/ % IRL/ %
A Eleusine indica AAR B 44.59 42.30 70.80
1% Digitaria sanguinalis ARARFL e 1.32 1.29 0.39
HiBE L Axonopus compressus RAFR ML RS 7.92 9.72 5.23
T E 3R Sonchus oleraceus 4%} RS 2.64 0.77 0.88
WA Taraxacum mongolicum 4%} AR 3.43 1.52 0.73
/NHEHL Conyza canadensis ARk SRR 1.85 0.85 0.20
8 Artemisia carvifolia oyt 1 0.26 0.12 0.01
—4EE Erigeron annuus 4%} —AEE R 0.53 0.27 0.06
A Centipeda minima L AR 1.58 1.60 0.24
SUBRWSE Acalypha brachystachya KRR RO R 1.06 1.65 0.20
HLAE Parthenocissus tricuspidata KRl Kk JE 11.08 19.43 9.04
mE Polygonum aviculare Rl g 10.29 6.68 5.03
B AL Salvia japonica JEIER) W R 1.85 5.38 0.54
B2k Stellaria media AR S35 1.06 0.40 0.11
L8 Portulaca oleracea Lk Rk ki i JE 4.49 4.64 1.35
PEEL Rubia cordifolia PR RS 0.53 0.30 0.06
WE%E Duchesnea indica PR RS I 0.26 0.12 0.01
£ it Dendrobium nobile 2R A fiit)E 0.26 0.15 0.02
B35 Oxalis comiculata Tif: 3% B o Tif: 9% 1.06 0.91 0.15
T3 Solanum nigrum piliga s Pl 0.53 0.38 0.03
[t b3 Trigonotis peduncularis LR R b= 0.26 0.27 0.02
441 Plantago depressa ZEHRE i) 2.90 1.25 0.46
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Fig.2 The vegetation density, biomass, stem height, and coverage in the grass planting pavement of the different sites in Xintai City
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Table 2 Community composition of the soil macrofauna in the grass planting pavement of Xintai City

iffsecl glrder ltimily Numbefﬁpoii&species N/% B/ % IR17%
ikt UR 3 JIEH H R 2 81.72 36.32 106.62
Grass planting pavement Lisp S| 4 L TR 1 0.54 1.69 0.16
B H I A} 1 0.54 0.84 0.05
ES R HinE 2 10.22 10.14 7.78
[ i 1 1.08 1.69 0.20
[F13 H Lopes 1 0.54 0.84 0.05
& RIasH 1 4.30 5.07 2.08
X H P 1 1.08 1.69 0.20
ﬁ;f:fffmem JiH H R 2 100 100 200
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Fig.4 The abundance and biomass of the soil macrofauna in the different sites in Xintai City ( meantse)
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Fig.5 The species diversity characteristics of soil macrofauna in
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Table 3 Physiochemical properties of the soil in grass planting pavement in Xintai City ( meantse)

. - ko e B A
uli 1 i B . .
.. pH Water content Bulk density/ Organic carbon
Sites Temperature/ C R
(100% ) (g/em’) content/ %
A 29.4+0.2 7.4+0.1 14.1£5.15 1.7+0.1 0.7+0.1
B 28.1+0.1 7.6+0.2 13.2+4.22 1.4+0.2 2.9+0.7
C 29.2+0.1 7.5+0.1 9.2+2.06 1.9+0.2 1.0+0.2
D 29.4+0.1 7.9+0.2 24.1+5.18 1.320.1 2.8+0.2
E 28.5+0.2 7.2+0.1 13.22+3.74 1.6+£0.2 1.5+0.2
F 29.4+0.1 7.5+0.2 15.31£2.25 1.6x0.1 2.2+0.8
G 29.9+0.2 8.0+0.2 23.2+4.36 1.3+0.1 4.2+1.1
H 29.4+0.1 7.2+0.1 18.5+2.71 1.7+0.1 4.9+1.5
J 29.2+0.1 7.2+0.2 11.1+1.99 1.8+0.1 0.9+0.1

FEBRETE IR 5 R S R TE R IE A E A G R (B 7) , TR S IR LA B
A M (R AT B VR AR A A 955 AT 4 15 B RT3 BF (P <0.05) , FL b At o 36 i 5 - B2 3 ) 3 B A AR 6k B 1
(R*=0.810) (F 7). S5HEsh¥ & im 2 A0 G AR Bl BF P45 R 10 R A 1 2B i (R* = 0.819; P<0.001)
(E7).

3 it

iR R ) 2 N TR 43 2 bl RGE B 1, 3 A S RS st R A i i Aok B 2k
78 JR P8 DX 3l NS A5 5 TR P A S S IR AR k) V2 0T  EA DGR A - S S A i R
M SEE LA o ASSCRGE 22 3 A 51, o B 1 R 2 o A i A 398 s W A v 2L ORI, 3 T i
PR RE — R PR TR A S R G b A . IR FE R B 2 e s 23 o A A s 2
FIA= W) R REAAR ) VR AR B Rh AR PR i o AN IR 5 2 IRD AL O R P AR A i AR
JEE 0 P S RFAIE 22 (B A7 A I 9 25 () 28 S, Qs o € L) AR R BE AR Wi b S IRAIR . 255 AR SO LA
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Fig.7 Correlations between the community characteristics of vegetation and soil macrofauna
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