55 38 A 23 W] S &~ £ Eild Vol.38,No.23
2018 4 12 H ACTA ECOLOGICA SINICA Dec.,2018

DOI: 10.5846/stxb201801060035

BEAME, TP, PN R SkAE R = W THE , AR AR n), REE ARSI 1 = ( Trifolium repens ) AMRXTIR T BOEE AR 25 R G S 0 5 ). A
A2 ,2018,38(23) .

Huang Y M, Zhang K, Sun L X, Zhang J, LiSY, HuZ Y, Wang R R, Li X, Xiong X, Xie W F.Effects of Trifolium repens invasion on soil animals in an
urban turf ecosystem.Acta Ecologica Sinica,2018,38(23) .

B = ( Trifolium repens ) NMEXN BT ERETRZSE T
15 30 40 B9 =2 i

17}}“@‘1,?{,‘ o g]‘/iﬂ:‘l ﬂ': {éz, )5] i}]y’ﬁ#@l 376‘?}21 ? ‘éjl,ﬁg %—1’
1 DIl K2 R e AR 2 B, BGAR 611130
2 DU AR K A=A B, LA 611130

W LY RIS ARG ISR A I 2 — W R S RS E E AR, th TAMSRIE A = A
{5, B S Sh My n] RE 52 B B ul Rl A, BE T ORI PP AR AR R G RE S B . WESE A = AR X REAE S R G
ISR, AT Rl T MR AARBIL] SIR TT RE Y AE SR  R E EEARE R R AME A 5358 T X 4 Tl
ANRLAAR LS ST 5 B 14 S S eV R AR A L S BAE dE AT TR SE ., AERANE (4 RN R TR B 1 R A st LA 3R
TS 30,099 2 HRIET 19 H 43 BE /TR LIRHREE SRR L AR ; 1S YA O R RO R ARSI
HEE AR SR E AR S X IS T B2 AR A6 R BE TR0 5 LM s 1> AR R RO 10 2= 1 sh 28 R 2R UM K g, &
FHAL, CCA T B, LA T i85 N X LIS 2 MO B/, FTRE S = 03 1 B0 R It N KPR
AN HH By 53 A 6 B DR A 5% 5 TR, E S BRA DA ) b S Sl W SRR R N T R R W LRI A SR, BUA
M, —E PR = ARG T ISP i 2R (E SR B E AR, . = AL, k> TR Z et
HETIE S Sy ] AT (2R 36 B IR, S WU RETE ZAEPE R T B 3 B I AR e o SRR A B, R 2
Sy WA AT 2R OF R UL R Y LSS A BT 454

SRERAAL = AR ST R s S ; SRR
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Abstract: Soil animals are not only one of most active components of the biome in soil ecosystems, but also are an
important part of urban turf ecosystems. The invasion of Trifolium repens L. may result in direct or indirect undesirable
impacts on both turfgrass growth and the below-ground soil fauna, which somewhat alter the functions and processes of urban
turf soil ecosystem. Therefore, research on the responses of soil fauna to the invasion of T. repens could not only help us to
further understand the mechanisms of exotic plant invasion in urban turf ecosystems, but also to provide a practical and
theoretical basis for turf establishment and maintenance. In this study, we analyzed the soil animal community structures and

the soil physicochemical properties in four sampling areas with varying invasion intensities of T. repens using field
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investigation methods. A total of 30,099 individual soil animals, belonging to 19 orders and 43 families, were collected.
Among these soil animals, the dominant families present were Rhabditidae, Enchytraeidae, and Poduridae. The number of
soil animal individuals and groups were significantly different and showed the following order among the four sampling areas ;
moderate invasion>mild invasion>control>severe invasion. This phenomenon is consistent with the intermediate disturbance
hypothesis. Furthermore, we found that the number of soil animal individuals and groups was higher in summer and autumn
than in spring and winter. A canonical correspondence analysis indicated that ammonium nitrogen concentration was not the
environmental limitation factor for soil fauna distribution, which presumably resulted from the nitrogen fixation ability of T.
repens. Our results also showed that soil physicochemical factors mainly affected common and rare groups of soil fauna, but
had little influence on the dominant groups. In summary, our results demonstrated that the invasion of T. repens with a mild
degree increased the diversity of soil fauna. With the increase of invasion intensity, the turf was gradually dominated by T.
repens and the plant diversity decreased, which led to a shortage of available resource for soil fauna and resulted in a decline
in soil animal community diversity. We hypothesized that the invasion of T. repens would influence the quantity and structure
of common and rare groups of soil fauna, and would ultimately affect the community characteristics of soil animals by

changing soil physicochemical properties.

Key Words: Trifolium repens; invasion; urban turf; soil animal; soil physicochemical property
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Fig.1 The seasonal dynamics of turf soil animal groups and individuals with various invasion levels of Trifolium repens
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Table 4 Correlation of soil environmental variables with axes

PR 2k TN AR S /NN AE TS )
IR F Soil macrofauna Meso-microsoil fauna ( Tullgren) Meso-microsoil fauna ( Baermann)
Environmental factor HE 1 M2 E3 HEFEL v HEES HEER fPvmi2 HEERS
Axis 1 Axis 2 Axis 3 Axis 1 Axis 2 Axis 3 Axis 1 Axis 2 Axis 3
pH A pH value -0.6323  -0.3629 -0.2414 0.3493 -0.1849  -0.2506  -0.1874  -0.3767  -0.1591
P 7K # Water ratio 0.5849  -0.4669  -0.0396 -0.3752 0.6064  -0.0060 0.5905  -0.2034 0.3273
A N Ammonium N -0.1984  -0.2991 0.6035 0.1000 -0.0889 0.4505 0.5292 0.0527  -0.4397
HAYL K Available K 0.5395 0.2456  -0.4698 -0.6528 0.0836  -0.3761  -0.1391  -0.3097 0.2650
AL P Available P -0.4576 0.7013 0.0100 0.3665 -0.5392  -0.2975  -0.5838 0.2083  -0.4350
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Fig.3 Canonical correspondence analysisof turf soil meso-microfauna ( Tullgren method)
Onyc: JHJERL, Onychiuridae; Podu:BkHUF}, Poduridae; Smin: 8 HIEE}L, Sminthuridae; Kalo: AM{F}, Kalotermitidae; Orch: 1< i HILFL,
Orchesellidae; Cyph:5EHtJERl, Cyphoderidae; Veig: 4EWiF}, Veigaiidae; Lael; JF#iFl, Laelapidae; Liac: i %} | Liacaridae; Pygm ;%5 4l
B, Pygmephoridae; Podo: J& ff1 # Bl, Podocinidae; Eryt: 7R & Bl, Erythraeidae; Cryp: B&t %1 3 B, Cryptognathidae; Parh: R J& i &,
Parholaspididae; Rhag: %1}, Rhagidiidae; Amer: 352U Rl, Ameroseiidae; Japy: £k Ht /\F}, Japygidae; Pach; B[R}, Pachylaelapidae;
Stap; FU# IR}, Staphylinidae; Silv:4E4¥EL, Silvanidae
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Fig. 4  Canonical correspondence analysisof turf soil meso-
microfauna ( Baermann method )

Tyle: #J]%}, Tylenchidae; Tubi: B}, Tubificidae; Naid. il &
H1 B}, Naididae; Rhab: /N#T B}, Rhabditidae; Ench: 28 1 %},
Enchytraeidae ; Cyat; RIFF}, Cyatholaimidae; Chir; 3% BCRM4) I |
Chironomidae larva; Lonc: 233 B8} 4)] H1, Lonchopteridae larva;
Scia: RIRFIFLL AL, Sciaridae larva
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