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Interspecific Associations and Soil Factors of Volunteer Plants in Urban Vacant Land
——A Case Study of Zhengzhou Beilonghu Park
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(School of Landscape Architecture and Art y Henan Agricultural University s Zhengzhou 450002, Henan s China)

Abstract: Based on the ranking method of niche theory, interspecific association and canonical correspon-
dence analysis (CCA), this paper analyzed the interspecific associations of dominant species of volunteer
plant communities in the vacant land of Zhengzhou Beilonghu Park and its relationship with soil factors to
reveal the structure and distribution characteristics of volunteer plant communities. The results showed
that 1) the degree of niche overlap of dominant species in volunteer plant communities was generally low,
and the interspecific competition was not keen; the species with higher importance values and niche widths
were Digitaria violascens ,Bidens pilosa ,Setaria viridis ,Eleusine indica s Amaranthus spinosus and Hu-
mulus scandens. 2) The overall connection of the dominant species in the volunteer plant communities
showed no significant and positive connection (P >>0. 05) ,and the positive and negative connection ratios of
the X* test and the connection coefficient (A) were 0. 74 and 1. 04, respectively, the positive connection ad-
vantage was not obvious,indicating that the inter-species connection of the dominant species in the volun-
teer plant communities is weak, the stability is relatively poor,and the individual species tends to be dis-
tributed independently. 3) The CCA ranking indicated that the soil factors affecting the distribution of
dominant species in volunteer plant communities were soil water content and soil pH. This research can pro-

vide theoretical basis and practical guidance for the construction of wilderness landscape in urban vacant land.
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Fig. 1 Study area and sampling point settings
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Table 1 Importance values and niche breadth of dominant species in volunteer plant communities

iR b4 %5 A He AL 5 BE
1 £ 05 (Digitaria violascens) Dv 4,118 3. 306
2 Y4 B (Bidens pilosa) Bp 2.684 2.315
3 M) B (Setaria viridis) Sv 2.184 3.052
4 A4 i B (Eleusine indica) Ei 2.174 2. 876
5 W TE CAmaranthus spinosus) As 2.052 2. 666
6 R (Humulus scandens) Hs 1. 830 2.739
7 ok (Kochia scoparia) Ks 1.567 1.958
8 W8 (Eclipta prostrata) Ep 1.541 1.976
9 W3 (Solanum nigrum) Sn 1.087 2.278
10 8 (Artemisia carvifolia) Ac 1.014 1.663
11 SRS U8 (Amaranthus retroflexus) Ar 0.903 1. 542
12 ERLG (Amaranthus paniculatus) Ap 0. 859 1. 844
13 ¥ B 2K (Sonchus oleraceus) So 0.819 1. 816
14 BB (Artemisia lavandulifolia) Al 0.818 1.653
15 S BEH (Datura stramonium) Ds 0.799 0. 880
16 INFEE (Erigeron canadensis) Ec 0.790 2. 205
17 $ F MR (Cynodon dactylon) Cd 0.775 1. 948
18 FRAE I3 (Polygonum lapathifolium) Pl 0.688 1.333
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Table 2 Niche overlap index of dominant species in volunteer plant communities

Wy Do Bp Sv Ei As Hs Ks Ep Sn Ac Ar Ap So Al Ds Ec Cd

Sv 0. 44 0.25
E: 0.31 0.09 0.32

Hs 0.33 0.20 0.11 0.24  0.13

Ks 0.16 0.25 0.12 0.00  0.00 0. 40

Ep 0.14 0.08 0.12 0.35 0.14 0.01 0.00

Sn 0.36 0.14 0.15 0.27 0.15 0.18 0.16 0.11
Ac 0.09 0.21 0.25 0.08 0.11 0.01 0.10 0.00 0.04
Ar 0.03 0.00 0.16 0.30  0.02 0.07 0.00 0.16

(=}

23 0.00
Ap 0.12 0.04 0.16 0.29 0.25 0.15 0.00 0.18
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16 0.03 0.46
So 0.12 0.00 0.22
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o
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o
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120 0.16 0.16 0.08

Al 0.22 0.00 0.18 0.03 0.21 0.00 0.13 0.00 0.00  0.15 0.00 0.00 0.33
Ds 0.11 0.00 0.07 0.13 0.01 0.32 0.00 0.03 0.00  0.00 0.02 0.04 0.02 0.00
Ec 0.27 0.15 0.56 0.22 0.22 0.03 0.07 0.07 0.29 0.16 0.00 0.08 0.25 0.52 0.00

Cd 0.24 0.15 0.23 0.00  0.05 0.11 0.39 0.00 0.06 0.17 0.00 0.00 0.00 0.00 0.00  0.04
Pl 0.03 0.10 0.08 0.28 0.12 0.00 0.00 0.18 0.14  0.00 0.23 0.21 0.25 0.09 0.04 0.20  0.00

R3 BEEYBEELBRMIEERER

Table 3 Overall connectivity of dominant species in volunteer plant communities
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Fig. 2 X? Test semi-matrix plot of the interspecific connectivity of dominant species in volunteer plant communities
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Fig. 3 Semi-matrix diagram of dominant interspecific association coefficient AC of volunteer plant communities
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Table 4 CCA ranking analysis of dominant species distribution and soil environmental factors in volunteer plant communities

T H %1% 552 hilh o34 554 G
T IES KR —0.589 4 —0.468 1 0.118 6 —0.024 1
TR 0.419 8 0.060 3 —0.235 4 —0.409 0
1R 0.559 4 —0.1385 —0.220 2 0.164 9
Roes L ER —0.296 4 0.3656 0.256 9 —0.096 8
+ 4% pH {4 —0.015 2 0.414 7 —0.483 4 0.080 7
FRIEAH 0.293 0 0.222 0 0.154 0 0.069 0
Yy h-BR 58 AR 0.797 0 0.745 0 0.629 0 0.527 0
W Iy 2 R 6.000 0 10.500 0 13.700 0 15.100 0
P Rh-FR45 06 R 1y Jr 22 BRI A 37.500 0 68.500 0 85. 400 0 94. 200 0
T A Sl 3 PR A 0.004 0

5 TERERFNBEEYBRELBRMSH
MRS E
Table 5 Interpretation and contribution rate of soil
environmental factors to the distribution of dominant

species in volunteer plant communities

AR T WMEREROD TR OD F P

T KR 5.2 32.6 2.6 0. 002
44 3.7 23.4 1.9 0.008
1 G R 3.3 20. 6 1.7 0.058
1R 2.1 12.8 1.1 0. 396
R 1.7 10.7 0.9 0. 562
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Fig. 4 Distribution of dominant species in volunteer plant

community and CCA ranking of soil factors
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