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Response of park utilization of karst mountain community in Guiyang, a middle
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Abstract: In order to explore the response of plant communities in karst mountains of Central Guizhou to park utilization
the quantitative characteristics and influencing factors of plant communities in urban mountains ( Mountain Parks) with park
utilization and urban mountains ( Natural Mountains) without development and utilization were compared and analyzed by
using the relevant theories and methods of community ecology, taking Guiyang City as the research area. The results show
that; (1) the ecological environment of the mountain park is relatively stable. The integrity of plant community’s vertical
structure is relatively high. There's a serious fault in community structure of the natural mountain under the combined action

of the harsh internal ecological environment and the interference of the external urban matrix. The quantity of trees in both
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types of mountains show inverted “]J” distribution, but the average quantity of trees which DBH<10 c¢m in the mountain
park is significantly higher than that of the natural mountain. Compared with the mountain park, the regeneration capacity of
the understory of the natural mountain is relatively weak; the height of trees in two types mountains increase with the
increase of the DBH. (2) There are 604 species of plants belonging to 155 families and 457 genera, 474 species of natural
mountains belonging to 142 families and 377 genera, and 437 species of mountain parks belonging to 132 families and 349
genera were recorded in the survey. On the whole, the difference of average number of species for two types of mountains is
not significant, but the number of species varies widely in different mountain samples. The number of each living specie in
two types of mountains shows a trend that herbs> shrubs> trees> vines. The proportion of deciduous trees and vines and
perennial plant in the two types of mountains is significantly higher than that of evergreen trees and vines and annual herbs.
Shrubs are usually more likely to have a percentage of evergreen species than deciduous species. (3) Plant diversity index
is low in both types of mountains and there is a significant difference, the mountain park diversity index is slightly higher
than the natural mountain. Plant diversity index in both types of mountains shows that the diversity index in the area with
low nuclear density (level 4—6) is higher than in the area with high nuclear density (level 2—3). The diversity index of
mountain parks shows the degree of parking, which is the lowest diversity index in the case of heavy park utilization and the
diversity index was the highest in moderate and mild park use. (4) The overall diversity index of natural mountain is
mountainside/Piedmont>mountaintop, and the diversity index of mountain park is mountainside >Piedmont>mountaintop.
Plant diversity indexes of two types of mountains have no obvious distribution rule on the slope aspect. Overall, the average
degree of park utilization has little effect on the karst mountain relics plant communities in the middle city of Guizhou, and
the moderate degree of park utilization has a certain promotion effect on the plant community species diversity, and the

heavy degree of park utilization has obviously negative effects.

Key Words: urban natural mountain remnants ;plant community characteristics ; park utilization ; response regularity
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Table 4 Vertical structure quadrats of plant communities in mountain parks and natural mountains
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Mountain type Number Trees Grass A'r})or Arbor Shrub Arbor grass  Shrub grass ~ Arbor shrub Arbor shrub
) rattan liana grass grass rattan rattan herb grass rattan
i VAT MP1 2 1 2 26
Mountain Park MP2 2 10 26
MP3 3 40
MP4 1 6 43
MP5 11 49
MP6 9 49
MP7 1 59
MP8 1 16 33
ERSIIES NM1 9 1 7 41
Natural Mountain NM2 3 3 16 35
NM3 1 57
NM4 3 17 3 31
NM5 2 6 27 25
NMé6 6 54
NM7 1 1 2 23 32
NM8 2 44
NM9 1 3 45
NM10 5 15 34
NM11 1 1 3 1 54
NM12 1 4 4 2 1 33 13
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Fig.2 Quantitative characteristics of tree diameter class structure in mountain parks and natural mountains
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Table 5 Mountain Parks and natural mountain plant families, genera and species composition

LA P i & i S+ K
Mountain type Number Section Genus Species Native plant Alien species
AR MP1 79 139 158 102(65%) 56(35%)
Mountain Park MP2 59 97 110 74(67%) 36(33%)
MP3 65 132 144 109(76% ) 35(24%)
MP4 71 133 152 99(65%) 53(35%)
MP5 72 123 176 123(70%) 53(30%)
MP6 72 133 153 102(67%) 51(33%)
MP7 73 144 162 109(67%) 53(33%)
MP8 70 147 167 110(66% ) 57(34%)
WM 70+5.915 131+15.666 153+19.862 104+14.031 49+8.697
ERQIIEES NM1 75 138 157 103(44%) 54(34%)
Natural Mountain NM2 61 119 132 101(77%) 31(23%)
NM3 76 149 162 111(69%) 51(31%)
NM4 51 98 107 82(77%) 25(23%)
NM5 67 113 123 85(69%) 38(31%)
NM6 67 132 144 106(74% ) 38(26%)
NM7 74 153 167 113(68%) 54(32%)
NM8 79 142 162 109(66% ) 53(33%)
NM9 73 148 162 118(73%) 44(27%)
NM10 76 135 152 103(68%) 49(32%)
NM11 65 125 144 96(66%) 48(33%)
NM12 69 153 171 127(74%) 44(26%)
YA 69+7.891 134x17.242 149+19.458 105£12.796 44+9.405
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Table 7 Species diversity index of plant communities in mountain parks and natural mountains

P IR

Shannon-Wiener $§4X

mﬁ@@ s Degree of park %ﬁa’ E%E’;i Shannon-Wiener S'impson %Eéﬂz P'ielou %5&
Mountain type Number © ilsation Richness index e Simpson index Pielou index
/N MPI  EEARMKFIA  6.796+2.419cdefgh 0.846+0.210acdefgh 0.7590.120acdefgh 0.310+£0.046acdefgh
Mountain Park MP2  EEEARMGHA]  7.447£1.591cdegh 0.968+0.141bcdeh 0.831+0.078bceh 0.3400.035bceh
MP3  RREEARMEFIA  11.013+1.943abdefg 1.150+0.116abdefg 0.884+0.047abfg 0.360+0.028ahfg
MP4  RREEAREGAIT 8.674+1.858abcth 1.008+0.179bceh 0.8310.104bcdeh 0.3310.051bedeh
MPS  REEARMERIA  10.820+1.644abdefg 1.162+0.112abdefgh 0.887+0.048abdfg 0.3590.027abfg
MP6  REAFEMAFA  9.109+1.711abefh 1.087+0.112ahcfgh 0.876+0.046abfg 0.356+0.026abfg
MP7  HEEAREMAFA  8.712+2.028abcth 1.048+0.122ahcth 0.859+0.050bcfg 0.348+0.026bfg
MP8  HEEARAMFA  7.827:2.184bcdegh 0.982+0.172abcdeh 0.831+0.091bcdeh 0.332+0.040bcdeh
Ml 8.848+2.368B 1.035:0.176B 0.846:0.086B 0.342+0.0398
EEINEN NM1 8.053+2.023cdefgi 0.998+0.127defg 0.850+0.051de 0.347+0.028bdel
Natural Mountain NM2 7.978+1.740cdefgi 0.963+0.113cdefghi 0.823+0.050defgh; 0.321+0.027acdfghijk
NM3 9.348+2.071ahdejkl 1.040+0.165hde 0.837+0.082def 0.335+0.042bdefghij
NM4 6.087+1.811abcfghijkl  0.785+0.194achefghijkl  0.714+0.141abcefghijkl 0.279+0.053abcefghijkl
NM5 6.317+1.770abcfghijkl ~ 0.864+0.168abcdfghijkl  0.783+0.088abedfghijkl 0.318+0.039acdefghijk
NM6 9.076+1.857abdejk 1.073+0.142abdejkl 0.866+0.066bcdel 0.3580.034bcdeik]
NM7 9.049+1.879abdejk 1.059:£0.142abdel 0.859+0.069bdel 0.350+0.031hedel
NM8 8.7461.993dei] 1.043+0.136hde 0.858:+0.060bdel 0.35120.033bcdel
NM9 9.580+2.127abdehjkl ~ 1.055+0.161bde 0.851+0.069de 0.341:£0.039hdef
NM10 7.927+1.961 cdefghi 1.008+0.120def 0.852+0.050bde 0.35020.025bcdel
NM11 8.19422.092cdefgi 1.004:£0.147def 0.840+0.071de 0.3450.035hdefl
NMI12 8.429+2.365cdei 0.998+0.187defg 0.825+0.088defgh 0.3300.043adfghjk
il 8.218+2.225A 0.990+0.172A 0.830+0.087A 0.335+0.042A
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Tablel0  Correlation analysis of species diversity of natural mountain plant communities

Shannon-
) 5 e A " e ‘ Simpson 45% Pielou $5%
e KT A T AR L/ ES = BEFREL Wiener 163 1m‘1.)sun eI ie l?u EiR
. Nuclear Number of Richness . Simpson Pielou
Relevance Mountain area . . . Shannon- . .
density class species index R R index index
Wiener index
IIATAI A Mountain area 1
B s
Nuclear density class ’
PFI%L Number of species 0.146 """ -0.504 """ 1
F & EHEEL Richness index 0.074 -0.296 *** 0.390 *** 1
Sh -Wiener $§% .
annon-Wiener {551 0.036 -0.266°* 0.401*** 0.835"*" 1
Shannon-Wiener index
Simpson F8%% Simpson index 0.010 -0.212*** 0.371*** 0.631*** 0.928 *** 1
Pielou 5 %% Pielou index -0.070 -0.173*** 0.360 *** 0.488 *** 0.866 *** 0.937 *** 1

* FER P<0.05, 8 FEA K, FR P<0.01, Wi B E M

4 @RSt

41 #5i5

(1) BT 5, B v b DI T 3547 AR LI AR A2 1 b ) i 20 AR 16 5 N 2698 30 T30 (i 4532 b XAl
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FIHT B R IR B R e ik 7 25 A b BRAE AR (0 LA Bl | DL R N TR &5 D BT (45 2 Bl Ak AR FH g
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B TR,
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