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Spread characteristics of urban spontaneous plants and their coexistence with the

cultivars along Chengdu ring road greenway

CHANG Man',Li Xiaopeng"* ,ZHANG Tong’ , WU Xiancheng’ , LU Siyu®,MAO Wei’
1 School of Architecture , Southwest Jiao Tong University , Chengdu 611756, China

2 Chengdu Flower and Tree Technical Service Center,Chengdu 610031, China

Abstract: Urbanization has resulted in the reduction of wilderness spaces, making horticultural plants the predominant
constituents of urban greenspace. This extensive, resource-intensive, and uniform artificial plant landscape hinders the
fulfillment of ecosystem functions. Urban spontaneous plants have strong vitality. They are important components of urban
wilderness, offering greater economic benefits. In order to explore the low-maintenance community model that sustains high
biodiversity, this study took the Chengdu ring road greenway as an example. The dispersal characteristics of spontaneous
plant communities and their coexistence patterns with the cultivated plants were investigated and analyzed by employing the
uniform sampling method and typical sample method in April and May 2024. The results showed that; 1) A total of 316
plant species were recorded, with 74.68% being spontaneous plants (236 species, including 60 species were escaped from
cultivated plants) , predominantly indigenous; while cultivated plants accounted for 25.32% (80 species), predominantly

non-indigenous. 2) The community area expanded significantly with the increase of species abundance (P<0.001) , and the
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area spread most significantly with the increase of the abundance of annual and biennial plants ( P<0.001). Overall, no
difference was found among the area of communities in different habitats, but the number of species supported by distinct
habitats was significantly different (P<0.05). 3) Niche width of the dominant species of spontaneous plants was generally
larger than that of cultivated plants, and most of the spontaneous plants were positively associated. Their association with
cultivated plants was moderate, and the community evenness indices of different cultivated plants were significantly different
(P<0.001). This study provides a reference for the landscape construction of urban wild and low-maintenance spontaneous
plant communities. It explores the possibility of co-construction of spontaneous and cultivated plants from the perspective of
diversity maintenance and ornamentality, which provides reference for the landscape optimization of spontaneous

communities.

Key Words: spontaneous plants; community distribution; diversity; cultivated vs. spontaneous; low-maintenance
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3) Shannon-Wiener ZAEPEFE %L .

- 2 (P,In P,)
i=1

b, PO SRR LB
4) Pielou 5] B 4K .

E=1- 2 (N,/N) 2/(1 - 1)

Kb, S YRR, N R § AR, N R T RN Y B AR
5) A4 55 (niche width) SR Levins A4 254 58 FEF 80T A .
1

Z(P)
Kb, Py =ny/N, B G FE5 /I\“ﬁ'?ﬂ?«{j(*TE’J/\fZF%I 5?%@)5)?76/\14&@(5’] Fefl, #E AR IRAL, - HIAE
T

6) HEL{E = (AR 2 B+ AR 2 B+ AR XU ) /3

FE BN BT E H RIS (4.4.1) BY vegan £l spaa 1] , WIFh L Shannon-Wiener ZHEVEFR BT
YI{E LB H Duncan K3 5675 (a0 =0.05) 12 F R 15 5 B9 agricolae G747 ; A%k 2 1E 804, WK H PR R 2 7
2O NORGEH & AR B A M) 2 RE AN &) 0 22 S BN B IR SO0 I, DU SR T HE 2 8K 5
Kruskal Wallis ANOVA ( kruskal.test in R) , ZEitTEI B Excel fll R #75 ggplot2 1 ggpubr 25, A7 FFf
(VR ZE P 204 ] R 119 spaa ST MZ IR, (EBIE 6 AEAEAE A EEIRIE Liplant FHY) R, 2% (0U)1AA HEY)
) CCPER YRR X B AR TR, b, £ A (native species) iy B 985345 T 10 )1 H DX Y ) R
HPRAED) (alien species) $5 S EBTCE S| HERY D145 18 I LM P, 732 SRR F N SRR AR
3 3 A VAR ) AR R SR 2 o AR A i AR N R R [ PR ORI v R B R AR R
SR AR DRI H0) TR IR, PRI SE I aIE T N AR AR A 44 SR th 2l TAE SR L
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Leiak il I 0 A 316 Fi, SRR T 86 £l 243 3 ol
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HAERIREY) (6 Fh A 4G bl 4 Rl A F AR A R =% LA g 100 -
Ko 50 Ry A AE RO FEAR YD (B 2) 3 N TR i AR 5 é EZ : H
T 80 Fl (25.32%) , 14N 42 X9 4 ( Coreopsis basalis) FK ;% wl
Y ( Cosmos bipinnatus) . K %% ( Centaurea cyanus) % 20k H
A2 [ AR AR Y W 3 (Imperata eylindrica) (45 0 —
H 45 ( Medicago sativa ) . ¥ T K K # ( Melilotus % % g § %
officinalis) ZIALHEIL L ( Oxalis corymbosa ) PRI TESEYR 4% E iﬁ # § Ry iié
HI AR ZEADT SO AR Y . 78 F AR R YRE R ¥
AR (E 3), 25 FF (Asteraceae ) 1 ¥ & £, 39 Fh *E%%ﬂ Flant type
(16.53% ), & WL W) U 3 ( Artemisia argyi ) . B & & B2 #EMERSIT
(Artemisia lavandulaefolia) |15 3232 ( Sonchus wightianus) | Fig.2 Statistics of plant types

T HYSE (Youngia japonica) %5 ; HLR N ARAFL ( Gramineae )
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A 90 P (38.14%) ,— AR FAMY) (A5 —4F AR AR 2R ) 87 7f1(36.86%) , T A 18 F1(7.63%)
TEAR CEEAR 18 B (7.63%) , HIi AR UBEA 7351 14 F1(5.93% ) Fl 4 T (1.69% ) k2 5 Bl (2.12%) (181 4) .
236 A A A, A 181 T (76.69% ) S PUJIA 1 & L AEY), a0 rh A8 3238 (Iveris chinensis) ] L3
( Cirsium arvense var. integrifolium) 55 ;49 1 (20.76% ) [E SNNRATY) , G145 75 22 %5 ( Erigeron bonariensis) & €&
( Erigeron philadelphicus ) % ;6 i (2.54% ) [E N AR KAE Y] , 5] 17151 ( Miscanthus floridulus ) %, 80 FhAk 55454
T AUH 28 B (35%) & AW, (6 40 W I AE (Iris japonica ) | Z i 3 ( Gypsophila vaccaria ) % 5 R N 54
(Gaillardia pulchella) FRER ( Leucaena leucocephala ) %5 39 1 (48.75% ) JE NNk A Yy ; B N AR AG ) 13 Fb
(16.25%) , AR S5 ¥ B ( RhododendronXpulchrum) . AHHCEN 5 , SeiakiE b A AR VA £ H Y R £, midk
K VAESNMNRAEY R E(E S) . AMREYIA 13 F(4.11%) , A1 558545556 ( Symphyotrichum subulatum) |
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Fig.3 Family composition of spontaneous plants
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PR Th Z B2 R AER AR rh Z B HEA *E*‘lgj;%* S
H 20 W FH L2 1, TR0 HLOR IR A 36 T W B i) 22 1 5 o0
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REvR , BRI R B0 AN 2 TS A ) SRR BT i BN s T AR 2 4R A A ) 22
BRI, o 240 BRI Y) %5 0 3 T 5 (Alternanthera philoxeroides ) Fl— | —AF H: B AE ) /)N % B
(Erigeron canadensis) G K% M8k H( Polypogon fugax) K20 FE e KIHIRMCER , A/ AR K Fh 2 B
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Fig.4 Life form statistics of spontaneous plants
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7], Duncan F 3675 H 9y Rl 80 2E AR [7) A 55 22 ) 474 1 35 . o
25(P<0.05) , XHFYMEN S, bR F-2HE(U-L) 5 st SIS EPISR
B UMM (U-B) Bl (P-B) ZE B . 44 HIRIKIR Speciesorien
PSR U-L SRS 0 HoP AR [ BS EESHENHRELE

25:(P<0.05) , U-B [y Shannon-wiener $6 ¥ 5 , Hivk Fig.5 Species origin comparison of spontaneous and cultivated
%9 R-B KB K 1 (W-W) Al U-L A4 5680 vy Pt sedes

H-P A 55 2 (A {716 i % 2% 5% (P<0.05) , W-W Fil H-P

HE BT T AU 8/, PR i 50 T W TP, W-W 19 Shannon-wiener 18405 H-P /£ 554 B %25 7 (P<
0.05) . 1HH57-FACRMEHL (R-H) [F] BTG W] 8 H Fh =F 5 BE R IS 2 IR &
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Table 1 Top 20 most abundant species

HF W LR/ AR ESl] HeP ofp ZE/M AT B

Sort  Species Abundance Life form Type Sort  Species Abundance Life form Type
1 SES 2000  ZAEARAR AR 11 MR 533 ZARAREAR FeHs
2 s 4 1600  ZAEA A 1 4% 4 12 k% 500 ZAR R e
3 SESTE 1350  ZARAEFRAR 1 % bk 13 FERE 500 BT A HA:
4 INFERL* 1200  — TARAEA A4 14 KiE 457 AR R ek
5 AWl 1200  ZAEARAR 4% it 15 ZiFE 427 AR FeFs
6 FRE 1000 — CARARRIA A4 16 RHETE 375 SRR e
7 MEH 960 AR A4 17 k= 360 — AR RR A4
8 = 960  — TARAREA A4 18 FRITHR " 350 — AR FOR A4
9 i B 700 — CARAREAR a4 19 B 320 ZAR R A4
10 Z50ETee 640  ZAEARIR B4 20 SO ECEYSE 300 — AR RR A4t
* N AR

R2 ERSERBFERBZETHER

Table 2 Habitat classification rules and average community size

A BRI A FEAEREA T T RT3
Habitat type Description Quadrat number Average community area
TE B 553 Te N TR R B A 0 1 772 2 b B, 22 S AR 59 e
Roadside-Wasteland A A A8 , T ELET R o

T8 55 - B AL R AE DI BG RASTET T E R H BN A A A o 12,8249 87
Roadside-Herbaceous planting area LS e
LRSS A FIAFIEALLI , [ RS R 24 11.3125.43
Roadside-Bushwood

1A P 55 - LB

koY AT R A7 F RO K 2 0 A 3 10.7827.16
Roadside-Lawn

R R ERBEI AT, £ 452 A 10 10.5426.51

Understory-Bushwood
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G eSSl FFAE SR FETTH SRS B
Habitat type Description Quadrat number Average community area
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Understory-Lawn R FEAFEY) T

KE-VE H
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Wetland-Waterside
T Jo A 2ty -
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FA ‘ o
. Z R FART I, DL ISR R & 8 6+1.67
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ZSHN H SRR SRR S A YR B TR 2
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Fig.6 Regression analysis of species’ abundance and community area with distinct life forms
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231 HAAEY) SASE Y A 0L HOR R R R4
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Fig.7 Comparison of Shannon-wiener index and species richness of communities in different habitats
RNRNE F R IR L 2 (8] 22 57 8.3 (P<0.05) 3 B-L: ARIE M ; H-P . BE 5741l %€ ; P-B . B AT I ; R-H ; 18 B 55 - F AL R A b 5 R-L: T8 5% -
FF s R-B 18 B 25 -HE A R-W B 95 -5 B s U-L o ARR 5037 U-B MR -HE A WP o KIR -l s W-W 2 K- /K 2 3

HYIZ NS LAY, BRI S B A A R S0 S8R U R ) R, b B ARl R i A A5 e Rk, O 52.82,
HUCHFIR 40.70 AR E L3 38.82 BHASSE 36.03, AREHHEY & E T A58 8E ok, R 27.82,

x3 EREWI0NRBFEVSEEEMESAREE

Table 3 Niche width of the top 10 cultivated and spontaneous plants with the largest importance value

Ho¥ b Ii?ﬁt A g iﬁﬁ’*”@ Hery fp o iﬁ“ﬁt A9 iﬁfﬁ
Sort Cultivated plants Niche width . Sort Niche width .
value origin plants value origin
1 H3E 0.0919 1459 2+ 1 SEEE 0.1976 52.82 EAhhk
2 E4-F 0.0882 27.82 %+ 2 I 0.1572 12.23 [ 41k
3 £ X945 0.0456 10.31 [E 4Nk 3 WG 0.1234 36.03 %+
4 EpERIN 0.0308 9.18 [ AR bk 4 B 0.1159 38.82 %+
5 AW iA (5 A 0.0297 6.05 [ ARk 5 AR 0.1038 24.05 EAhahok
6 Rt 0.0237 7.46  EHIMIE 6 i S e 0.0985 37.01 2+
7 KL 0.0181 5.90 [ 4k 7 R 0.0853 27.68 %+
8 gt 2 Lo p 0.0157 442 [HIMIE 8 HERL 0.0836 2034 £+
9 ] 0.0133 240  EHAMMER 9 TS RE 0.0756 20.81 £+
10 Ey e 0.0119 7.63 s+ 10 L) 0.0728 40.70 W
PN 2L
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45 % H AR Z [0 Z2 3R B IEHR S i/ NE R G B SE  ER R S E R BSOS TR RS, K
PR TR ES AN 6 X, R BES B (Oxalis corniculata) 5 BRI ¥ ( Pseudognaphalium affine) | 1 2=~ v 55 74 ¥
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