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Study on patch effect of plant diversity in urban remnant mountains of multi-
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Abstract; In order to explore the patch effect of plant diversity in urban remnant mountains ( URMs), the URMs in
Guiyang city were taken as the research objects, one—way ANOVA and least significant difference method (LSD) were
adopted to compare the difference of plant diversity in different URMs and their slope directions and positions. Spearman
correlation analysis was used to analyze the patch effect of plant diversity in URMs. The relationship between plant diversity
index and patch index was analyzed. The results showed that: except surface roughness (SR) and fractal dimension ( Fd) ,
the difference of the remaining patch characteristic indices of patch area (Pa), surface area (Sa), patch shape index
(PSI) , fragmentation ( F') , relative height (Rh) , average slope (As) , horizon curvature ( He) and profile curvature ( Pc)
among 23 URMs were larger; The diversity indices of the whole plants, tree layer, shrub layer and herb layer were
significantly different in different URMs. All plant diversity indices were correlated with the patch characteristic indices of

F, He, Pc, He, Pa and Sa, but not with Rh, Fd, SR, PSI and As; The order from strong to weak of response intensity of
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plant diversity indices to URMs patch characteristic indices in different slope positions was the mountaintop, foot of
mountain and mountainside. The order from strong to weak of response intensity of plant diversity indices to URMs patch
indices in different slope directions was western slope, northern slope, southern slope and eastern slope. In general, there is
the patch effect of the plant community diversity of URMs, and the patch characteristic indices of F', Hc and Pc of URMs
have a significant impact on plant diversity. The results could provide theoretical and scientific basis for the protection of

URM habitats and planning and management of urban green space ecosystem in mountainous cities.

Key Words: urban remnant mountains; plant diversity; patch effect; multi-mountain city
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Fig.2 Schematic diagram of urban remnant mountains (URMs) sample site and sample plot setting
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Table 1 Patch characteristic indices of urban remnant mountains ( URMs)
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Horizon curvature ( He)

RIS

Profile curvature ( Pc)
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Relative height (Rh)
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Surface roughness (SR)

BEHIL R AR EL
Patch shape Index (PSI)
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ArcMap 10.2 F{F— R A — 3 B
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F2 WEFLEEY SR
Table 2 Plant diversity index of URMs

- N Margalef Yy Fh
ﬁiﬁiﬂ(:;k:fn?:nunity G Shannnn—Wien‘er :fﬁ’;&( H') Fm R R) Pielf)u ?ﬁﬁ(( Jh) Sim.psnn Zfﬁﬁ( D)
. number Shannon-Wiener index Margalef species Pielou index Simpson index

composition richness index

BARKY) ST1 0.91+0.15bcde 7.00+1.64bed 0.33+0.04bcdef 0.81+0.09cdefg

Whole plant ST2 0.90+0.14bed 5.85+1.49a 0.35+0.04cdefgh 0.83+0.06efghi
ST3 0.99+0.11fghij 8.21+1.38ghi 0.33+0.04bcdef 0.33+0.03a
ST4 1.00+0.20ghij 7.90+3.16defgh 0.35+0.03cdefgh 0.84+0.08ghij
STS 0.98+0.19defghi 7.89+1.95defg 0.33+0.05bcde 0.82+0.12defgh
ST6 0.96+0.11defgh 7.98+1.74efgh 0.32+0.03b 0.82+0.05efgh
ST7 1.02+0.13hij 8.13+1.78gh 0.35+0.03efgh 0.85+0.06hij
ST8 1.05+0.17jk 8.39+2.21ghi 0.36+0.03gh 0.86+0.07ijk
ST9 0.98+0.17efghi 7.83+2.18defg 0.33+0.04bed 0.83+0.09fghi
ST10 1.01+0.18ghij 8.67+1.86hij 0.33+0.05bed 0.83+0.10fghi
ST11 0.89+0.17be 6.69+1.79abc 0.33+0.05be 0.80+0.10cdef
ST12 0.90+0.15be 6.70+1.52abe 0.32+0.04b 0.79+0.09¢cde
ST13 1.10+0.12kl 9.00+1.61jk 0.36+0.03h 0.88+0.04k
ST14 0.96+0.16cdefgh 7.34+1.69cdef 0.33+0.04bcdef 0.83+0.08efghi
ST15 0.94+0.20cdefgh 7.09+2.01bcde 0.80+0.12i 0.80+0.12cdefg
ST16 1.15+0.121 11.01+1.941 0.36+0.03h 0.88+0.05k
ST17 1.09+0.11k 9.11+1.71jk 0.36+0.03gh 0.88+0.05jk
ST18 0.94+0.25cdef 7.87+2.22defg 0.32+0.07b 0.78+0.17cd
ST19 1.05+0.16jk 9.58+2.13k 0.34+0.04cdefg 0.85+0.07hijk
ST20 1.00+0.13ghij 8.05+2.02fgh 0.35+0.03defgh 0.85+0.05hijk
ST21 0.86+0.17he 6.32+1.77ab 0.32+0.04b 0.78+0.09¢
ST22 1.04+0.14ijk 8.75+1.99ij 0.35+0.03fgh 0.86+0.06ijk
ST23 0.79+0.19a 6.09+1.81a 0.28+0.05a 0.71+0.14b

PN ST1 1.32+0.56abed 0.94+0.45abed 1.12+0.30a 0.51+0.20ab

Tree layer ST2 1.39+0.46bcd 1.00+0.35bcde 1.16+0.20abc 0.54£0.15ab
ST3 1.46+0.50bcd 1.05+0.42cdef 1.23+0.17bcdef 0.57+0.15b
ST4 1.51+£0.51d 1.18+0.39def 1.25+0.16cdef 0.59+0.15b
ST5 1.15+0.40a 0.79+0.28a 1.18+0.21abcde 0.48+0.15a
ST6 1.20+0.42ab 0.99+0.46abcde 1.30+0.15f 0.52+0.13ab
ST7 1.47+0.52¢d 0.96+0.40abed 1.26+0.17def 0.58+0.15b
ST8 1.53+0.63d 1.19+0.53ef 1.21+0.20abedef 0.59+0.18b
ST9 1.45+0.52bed 0.98+0.49abcde 1.15+0.20ab 0.55+0.15ab
ST10 1.50+0.33d 0.97+0.33abed 1.24+0.16cdef 0.59+0.10b
ST11 1.28+0.51abc 0.98+0.43abcde 1.20+0.23abcde 0.51+0.17ab
ST12 1.47+0.40cd 1.12+0.47def 1.27+0.11ef 0.59+0.11b
ST13 1.44+0.45bed 1.00+0.43bcde 1.29+0.16f 0.58+0.13b
ST14 1.28+0.48abc 0.99+0.43abcde 1.22+0.18abcdef 0.52+0.14ab
ST15 1.15+0.48ab 1.00+0.38bcde 1.32+0.09f 0.50+0.13ab
ST16 1.37+0.48abed 1.00+0.42bcde 1.24+0.15cdef 0.56+0.15b
ST17 1.35+0.51abed 0.85+0.37ab 1.20+0.20abcde 0.55+0.16ab
ST18 1.27+0.52abc 1.04+0.53cde 1.26+0.20def 0.52+0.16ab
ST19 1.33+0.47abed 1.07+0.42def 1.29+0.15f 0.55+0.15ab
ST20 1.26+0.52ab 0.9+0.40abc 1.13+0.27a 0.52+0.19ab
ST21 1.18+0.53ab 0.84+0.50ab 1.18+0.26abed 0.48+0.17a
ST22 1.52+0.53d 1.24+0.57f 1.29+0.15f 0.60+0.14b
ST23 1.25+0.45ab 1.02+0.39bcde 1.27+0.21def 0.53+0.15ab

N ST1 1.86+0.63cde 1.38+0.56def 1.21+0.20defg 0.64+0.16def

Shrub layer ST2 1.57+0.76bc 1.00+0.44ab 1.05+0.30ab 0.55+0.22abc
ST3 2.34+0.56gh 1.81+0.66hi 1.21+0.13defgh 0.74+0.11gh
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N . Margalef
ﬁfﬁ%y’?zfiunity i Sha‘nnon-WiexTer 15 #(( H') 455%35 ;Z’ (*;E) Pielf)u 18 iﬁ(( Jh) Sir{l'pSOIl 18 ?5(( D)
. number Shannon-Wiener index Margalef species Pielou index Simpson index

composition richness index
ST4 1.8921.01de 1.4320.94ef 1.112£0.22abc 0.60+0.25cde
ST5 2.51£0.41hij 1.87+0.48i 1.27+0.08fghi 0.78+0.06hi
ST6 2.45+0.44hi 1.75+0.45hi 1.2220.11efgh 0.7620.09hi
ST7 2.65+0.65ij 1.87+0.59i 1.34+0.34i 0.7620.12hi
ST8 1.56+0.66bc 1.08+0.45abc 1.2120.18defgh 0.58+0.18bcd
ST9 1.47+0.59ab 1.03+0.50ab 1.04£0.24a 0.53%0.19ab
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Fig.4 Plant diversity indices of each level of plant community at different slope position
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Fig.5 Plant diversity indices of each level of plant community in different slope direction
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