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Effects of Spatial Characteristics on Plant Diversity

on Uninhabited Islands in Pingtan, Fujian
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Abstract: In order to clarify the impact of island spatial characteristics on plant species diversity, this study
applied the sample line method and sampling method to conduct vegetation survey on 19 uninhabited
islands around the main island of Pingtan, Fujian Province, and statistically analyzed the species richness
of each island and the Margalef richness index, Shannon-Wiener diversity index, Simpson diversity index
and Pielou evenness index of typical plant communities. We used multiple functions to fit the species-area
relationship, and used Redundancy analysis to explore the spatial factors that affect the species diversity of

typical plant communities on the island, so as to explore the formation and maintenance mechanism of
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plant species diversity on the islands. The results show that: (1) among the 19 uninhabited islands around
the main island of Pingtan., 12 islands are dominated by typical island forest communities, 2 islands are
dominated by shrub and grass layers and lack of tree layer, and 5 islands are only covered by grass. (2)
The plant species richness of the 19 islands increased with the increase of the island area. When the island
area increased to 7. 184 hm®, the rate of species increase slowed down. (3) The area, perimeter, perimeter
area ratio and inshore distance of the island are the main spatial characteristics that affect species diversity.
The larger the area and perimeter of the island, the smaller the perimeter area ratio and inshore distance,
the higher the species richness of the island. (4) In the typical plant communities of the island, the species
diversity of the tree layer is mainly affected by the island area, perimeter and perimeter area ratio, while
the species diversity of the shrub and grass layers is mainly affected by the inshore distance. According to
the research, the island area of 7. 184 hm® can guarantee the survival space of most common plant species.
The closer the island is to the mainland, the more conducive it is to the spread of species, and the higher
its species immigration rate, thus improving the island’s species diversity.

Key words: Pingtan uninhabited island; vegetation community; spatial characteristics; species diversity
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Table 1 Basic information of the island
B 5 4 B TR JE K e e R R R T BE S L B2 B Yy b F E B
Name of Area Perimeter Highest point Inshore Distance from Species
the island /m?® /m elevation/m distance/km Pingtan Island/m richness
dt& Py BXLY 40 952. 4 845.7 15.6 9.79 598. 3 111
K & DSD 282 400, 1 2 503.4 51.8 20. 14 1162.1 144
/N By XSD 5 469. 1 1340. 8 36. 8 19. 43 878.5 110
Zrilily HSY 30 676. 6 1015.0 20. 8 23.05 677.7 53
Jeghils GYY 62 157.6 1075.4 24. 2 22.57 319.2 77
#1785 HMD 71 845. 2 1417.3 34.7 3.89 154, 2 114
s LMY 28 815. 6 801. 2 20. 2 3.88 8140. 0 102
KAFU DHY 37 095. 8 969. 4 26. 8 9.07 630.0 94
dtLEIS BGY 149 868.7 1739.5 40.9 3.23 8420.0 103
Zili & JSD 402 440. 6 4739.7 68.0 15.01 1120.0 115
M2 BID 36 656. 8 1092, 2 33.6 16. 12 3920.0 57
K55 DYD 221 622.0 2 715.7 45.1 2.35 1036.0 106
HEERE R CXTD 23 101.0 736. 8 28.9 19. 77 1 144.5 31
il HY 30 528.9 891.0 22.0 8. 84 520.0 71
11 % SBD 17 963. 8 578.5 34.6 22.75 8205.5 21
W & SZD 39 916. 9 877. 4 52.2 20. 74 3298.3 43
S PZD 50 176. 9 909. 1 40.0 21.09 3382.1 44
KM DZD 33 803.0 937.2 36.0 21.27 4106.5 15
IR GLY 10 238. 1 428. 4 33.2 20. 33 2 635. 1 31
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Table 2 Function fitting statistics
PRECRE A Functional model PR #2 Functional equation R? P

2k M B %L Linear function S = 2.218A+56.919 0.372 0. 006
Xt 82 PR %1 Logarithmic function S = 27.598+29. 289InA 0.529 0. 000
3% PR AL Inverse function S = —114.743/A+107.005 0.434 0.002
Z R Quadratic function S = —0.13A"+7.070A+38. 654 0. 495 0. 004
=YK ¥ Cubic function S = 0.006A°—0.52A%+13. 046 0. 524 0. 009
% 4 #i%C Compound function S = " . 2,809 0.270 0.023
TR EL Power function S = 07T L p 08 0. 432 0. 002
S & K #% Sigmoid function S = (466971.865/4) 0. 400 0.004
1K R Growth function S = 3890320 0.270 0.023
FE B PR % Exponential function S = 8919 . 0324 0.270 0.023
Logistic PR%L Logistic function S = 1/(1.02 - %99 0.270 0.023
41 Bt PR AL Piecewise function S=(A<7.184)(17.565-+12. 442A) + (A=7.184)(103. 004+0. 549A) 0.559 0.015

F:R® HR RIS E.P FmRBENE

Note: R? represents the fitting degree of the equation, and P represents significance
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Fig. 2 Species area relationship of the 19 islands
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Table 3 Diversity indexes of typical vegetation communities on the islands
55105 44 FR FrAKJZ Tree layer W A)Z Shrub layer EAR)Z Grass layer
Name of p - -
the island D, H', D J. D, H', D J. D, H', D J.
JE&E il BXLY 0.33 0.71 0.48 0.64 1.96 0.86 0. 40 0.33 3.59 2.57 0.91 0.86
K& & DSD 1.25 1.34 0.67 0.61 2.09 1.62 0. 69 0.58 4. 83 2. 60 0. 89 0.75
/N B XSD 0.38 0.69 0. 44 0.63 1.19 0.95 0. 44 0.43 1. 90 1. 89 0. 82 0.82
2111l HSY 0.22 0.10 0.04 0.14 1.41 1.64 0.77 0.71 2.06 1.73 0.74 0.70
a4l GYY 0. 50 0. 60 0. 30 0.43 2.39 1.87 0.76 0.68 4.26 2.25 0. 84 0.71
#[75 HMD 0.64 0.28 0.11 0.17 2.83 1.83 0.77 0.61 4.26 1.93 0.76 0.67
TR LMY 1.05 1.06 0. 60 0.54 2. 44 1.53 0.70 0.53 4.53 2.52 0. 86 0. 83
KMl DHY 0.58 0.59 0.31 0.42 2.16 1.92 0.79 0.71 4,00 2. 40 0.88 0.79
JLEIE BGY 0.50 0. 40 0.23 0.29 3.03 2.26 0. 86 0.75 3.89 2.01 0.78 0. 66
%15 JSD 0.35 0.89 0.56 0.81 2,12 1.01 0.55 0. 39 4. 39 2.07 0.76 0.66
25 BJD 0. 00 0. 00 0. 00 0. 00 1.09 1.76 0. 80 0. 85 4,42 2.21 0. 86 0.73
K55 DYD 0. 00 0. 00 0. 00 0. 00 2.29 1.58 0.70 0.69 2.35 2.05 0. 84 0. 89
REEREE CXTD — — — — 2,41 0.46 0.16 0. 20 2.73 1.55 0.73 0. 80
Mg HY - - - — 0. 00 0. 00 0. 00 0. 00 5.54 2.06 0. 74 0. 60
115 SBD — — — — — — — — 2.13 1.38 0. 62 0.63
1 & SZD — — — — — — — — 2.77 1. 41 0. 64 0.57
B PZD — — — — — — — — 2. 30 1.88 0.81 0.68
R & DZD — - — — — — — — 1. 31 1.55 0.73 0.74
WL GLY — — — — — — — — 1.81 2.08 0.85 0. 84

H:D,,. Margalef & EHE%; H',. Shannon-Wiener ZHEPEFEH; D. Simpson ZHEPETE S T .. Pielou #4155

Note:D . Margalef richness index; H',. Shannon-Wiener index; D. Simpson index; J,. Pielou index
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Fig. 3 Diversity indexes of vegetation community at each

level with RDA ranking of environmental factors
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Table 4 Statistical table of simple effect and conditional effect

BN Simple effect

214300 Conditional effect

AF i Variable it B Explains/ % F P AR Variable fit Be i Explains/ % F P
PAR 49.0 16. 3 0.002" PAR 49.0 16. 3 0.004 "

A 37.1 10.0 0.002" I 13.4 5.7 0.04"

Per 33.9 8.7 0.006 " A 2.7 1.1 0. 354

I, 33.1 8.4 0.004 ™ Per 0.3 0.1 0.752

HPAR. KT ARG ;s A T AR s Per. JH T, EREER. *x ,P<{0.01; x ,P<{0.05

Note:PAR. Perimeter area ratio; A. Area; Per. Perimeter; I;. Inshore distance. ** ,P<C0.01; * ,P<C0.05
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