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Population Structure of Shrub in the Southern Five Islands of
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Abstract: The shrubs of islands also play a significant role in ecosystem since they are resistant to climatic
conditions,especially to drought and salinity. The quantitative research on ecological relationship between
vegetation and the environment at landscape and region scale has been developed rapidly,and that became
one of the focuses of vegetation science. The paper aims to describe the composition and distribution of
shrub in the southern five islands of Miaodao Archipelago and explain the influence of environment factors
on the shrub population and give the reference for vegetation recovery. Based on the investigations of shrub
vegetation species and environmental factors of southern five islands of Miaodao Archipelago in Shandong
Province, the relationship between eco-environmental factors and the shrub species composition as well as
their population structure in the survey area was investigated by using correlation analysis,canonical corre-
spondence analysis (CCA), and two-way indicative species analysis ( TWINSPAN). The result showed
that: (1)27 shrub vegetation species belonging to 15 families and 23 genera were observed during the study
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period in the islands. The dominant families are LLeguminosae and Moraceae. The highest frequency of the
species is Vitex negundo var. heterophylla,which contributed up to 66. 67 % of the stations. Ziziphus juju-
ba var. spinosa and Grewia biloba var. parvi flora were also found in more than 50% of the stations. (2) By
using TWINSPAN, the population of shrub layer were classified into six types.they are Morus alba popula-
tion, Robinia pseudoacacia-Cudrania tricuspidata population, Ziziphus jujuba var. spinosa population,
Grewia biloba var. parvi flora population,Vitex negundo var. heterophylla population and Amorpha fruti-
cosa population. (3)Multivariate ordination techniques were used to analyze the effects of environment vari-
ables on the shrub community by CANOCO version 4. 5. The environmental factors were analyzed, which
include slope, aspect, coverage, soil water, pH, available nitrogen and available potassium, available phos-
phor,respectively. All of these environmental variables were In (x+1) transformed before analysis except
for pH. The results of canonical correspondence analysis (CCA) with forward selection indicates that tree
coverage(F=3.19,P=0.004) and pH (F=2.01,P=0. 014) were the most important environmental fac-
tors which influence shrub distribution in the southern five islands of Miaodao Archipelago during the

study periods.
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Table 1 Rank bipartition of aspect
B[] Aspect Ji [ Range 9% Rank

Jt 3% Northern 0°~22.5°,337.5°~360° 1
% b3 Northeastern 22.5°~67.5° 2
PG4t 3% Northwestern 292.5°~337.5° 3
i3 Eastern 67.5°~112.5° 4
P43 Western 247.5°~292.5° 5
KT Southeastern 112.5°~157.5° 6
PiTE I Southwestern 202.5°~247.5° 7
H % Southern 157.5°~202.5° 8
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Distribution of investigative plots in southern five islands of Miaodao Archipelago
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Table 2 Composition of shrub species in southern five islands of Miaodao Archipelago

i & i ]

Shrub species Family Genus Frequency/ % Code

il %% Vitex negundo var. heterophylla D ¥EEL Rl Verbenaceae M Jg Vitex 66. 67 VINE
FR A Ziziphus jujuba var. spinosa 22 #} Rhamnaceae W)@ Ziziphus 53.33 Z1JUSP
AR Grewia biloba var. parvi flora 1A B Tiliaceae A E Grewia 51.11 GRBI
MW Cudrania tricuspidata Z B} Moraceae )@ Cudrania 31.11 CUTR
Hil# Robinia pseudoacacia 7. Bl Leguminosae HBEJE Robinia 17.78 ROPS
LML Amorpha fruticosa & B} Leguminosae LML B Amorpha 15.56 AMFR
WA Ulmus parvi folia #i#} Ulmaceae i J® Ulmus 8.89 ULPA
2 )L 3k Leptopus chinensis K ik B} Euphorbiaceae % )Lk JE Leptopus 6. 66 ANCH
2 Morus alba Z B} Moraceae ZJ& Morus 6. 66 MOAL
B Ailanthus altissima T ARl Simaroubaceae HAgE Ailanthus 6. 66 ATAL
T Aa WA T Lespedeza bicolor T A} Leguminosae WAL F @ Lespedeza 4. 44 LEBI
#i U. pumila #ii &l Ulmaceae i )@ Ulmus 4. 44 ULPU
FEKE Quercus acutissima 731 Bl Fagaceae HRJE Quercus 4. 44 QUAC
AR Q. mongolica 73 B} Fagaceae i & Quercus 4,44 QUMO
M Broussonetia papyrifera %%l Moraceae 4 )& Broussonetia 2.22 BRPA
H Z. jujuba 2Rl Rhamnaceae W)@ Ziziphus 2.22 Z1JU
WA Lindera glauca 1% R}l Lauraceae W HUE Lindera 2.22 LIGL
AW Albizia julibrissin T #} Leguminosae A W)@ Albizia 2.22 ALJU
K4k 35 Clematis heraclei folia B HEF} Ranunculaceae BRER TR Clematis 2.22 CLHE
INHFR Celtis bungeana fii &l Ulmaceae FNE Celtis 2.22 CEBU
KA i Deutzia grandi flora JEH Rl Saxifragaceae i J& Deutzia 2.22 DEGR
WM Zanthoxylum bungeanum 227 Bl Rutaceae WHUE Zanthoxylum 2.22 ZABU
W Jasminum nudiflorum AKBEFL Oleaceae ZEJE Jasminum 2.22 JANU
W Z& Morus australis %% B} Moraceae ZJ& Morus 2.22 MOAU
FHEM )L Caragana leveillei T #} Leguminosae #3% JLJE Caragana 2.22 CALE
230 Cercis chinensis & B} Leguminosae 258 J@ Cercis 2.22 CECH
BMI Tamarix chinensis BMIEL Tamaricaceae BWlE Tamarix 2.22 TACH
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Fig. 2 Dendrogram of the TWINSPAN classification in shrub layer of southern five islands of Miaodao Archipelago

D. Hierarchical level; N. The number of samples;1~44. Plot code; [ ~ V. Association types

R3I ANBINTETER

Table 3 Mean of the environmental variables between species groups in the study area
S TWINSPAN Bt A TWINSPAN population

Environmental factors I I I v v n
# 4k Elevation/m 46 23.75 42 70. 24 75 6
W & Slope/°® 3 6 2.88 5. 29 7.08 1
B\ Aspect S WS.WN N.WN W.ES EN.WS N
Tr AR F Tree coverage/ % 75 53 50 68 59 0
HEAK 3 B Shrub coverage/ % 5 4 45 43 54 30
3K 4y Soil water/ % 2.06 1.98 1.97 1.73 1.78 1. 40
pH 7.58 6.31 6.83 5.71 6.06 8.01
A HLFT Organic matter/(g/kg) 21. 80 20.17 20. 20 25.16 22.85 10. 43
A RA Available nitrogen/(mg/kg) 12.73 27.03 22.39 21. 64 17. 66 14.12
B RLH Available potassium/(mg/kg) 76. 64 90. 85 85. 69 79 87.73 103.74
A %t Available phosphor/(mg/kg) 1.95 3.76 2.22 2.46 3.06 10. 43
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Table 4 Correlations of environmental variables with the first four axes of CCA as well as their eigenvalues

Envirﬁilﬁjfactor AX1 AX2 AX3 AX4
Y i Slope —0.299 9~ 0.163 0 —0.192 7 —0.053 8
Bl [\ Aspect 0.148 8 —0.034 6 —0.574 0" 0.024 0
Fr K% % Tree coverage —0.675 4"~ 0.088 6 —0.06 01 —0.122 4
+ HE/K 43 Soil water 0.081 7 —0.415 0"~ 0.1437 0.271 9
pH 0.467 4"~ —0.2640 0.083 4 —0.236 9
W f# % Available nitrogen —0.079 2 —0.096 3 0.388 4%~ 0.138 4
FERLA Available potassium 0.105 5 0.306 2* 0.323 2" 0.104 0
AL Available phosphor 0.343 2** 0.238 9 0.003 4 0.160 6
FHE(E Eigenvalue 0.535 0. 286 0.176 0.158

Note: % . P<{0.05; * %, P<Z0.01.
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Fig. 3 CCA ordination of environment variables and shrub
vegetation in southern five islands of Miaodao Archipelago
The number is the plot; Letter is the code of shrub in Table 2;
+. Morus alba population;[]. Robinia pseudoacacia-
Cudrania tricuspidata population; >, Ziziphus jujuba
var. spinosa population; @. Grewia biloba var. parvi flora
population; A. Vitex negundo var. heterophylla population;

O. Amorpha fruticosa population; pH. Hydrogen
ion concentration; COV. Coverage of tree
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