55 43 55 8 I S & 7 i Vol.43,No.8
2023 4F- 4 H ACTA ECOLOGICA SINICA Apr.,2023

DOI: 10.5846/stxb202103020565

TR R AL SRR, R, 0 P R AL AR ] B U AR S R A DR R R B AR A4, 2023 ,43(8) :3319-3326.
Wang F, Song T Q, Du H, Zhang J Y, Chen H J, Peng W X.Coupling coordinative degree of vegetation and soil in different islands in the north of South

Sea, China.Acta Ecologica Sinica,2023,43(8) :3319-3326.

PEREILLHAAEASBERSTENBSHEARREE

E- #L]z 7}1” ~E1, 2, 0% 7}:3; }%12 g_k,/- o=z1,2,3 Zj:”u/_gg-IZ &; %g{],z

1 o B2 g S B Al A SIS T 0 3y Al AR A5t R S S 00 %, Kb 410125
2 i E BBV E R L S RGN 5E 3 , 3RYT. 547100
3 IR RO K ZE IR IR e , KD 410128

FE MO R i A A R G AR O3, AR LR R R LA SR P BORE S PR DG R A AR IR S
PR M) S P D B o T v [ g AT B AR 0 5 IR 5 R =0y 7 B R S I3 45 T 5 %) Rl A Y 3
F 42 T R A FUBORE AT, 257 10 /MR 770 14 4> R IR 71 2 G2 WA R ZR R 2 M 0Bk o g 45 R T O F e 5
NI B RO T SR P RIS 5 MR AR 2 R A T 5 05 B R SR B RS 45 PR B R I AR S A X, B S
SN ZE G TR B AN ] B 1 PPt AN 58 42— B0, HRE B AR BS00, A ORI = B 1) SO e (. v IR R T IE AR 5 1 B s Fr) A
TSR A UPRAR DU AL T R A R RS, FLERH TR B AL TR LSRR R R, TR 0 I s Y i, A
RTCA RN A SR R i AR v o [ g T 0 5 S L SR 5 DR T,E\WE S E AN R
Y ZREE P KA L A BOK

SRSRAA)  AEOY ; TITE RRE DM R R 5 B o I R O

Coupling coordinative degree of vegetation and soil in different islands in the

north of South Sea, China
WANG Feng'"?, SONG Tongging">*, DU Hu"?, ZHANG Jiayong" *>°, CHEN Huijun"?, PENG Wanxia' *

1 Key Laboratory of Agro — ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha
410125, China

2 Huanjiang Observation and Research Station of Karst Ecosystem, Chinese Academy of Sciences, Huanjiang 547100, China

3 College of Resource and Environment, Hunan Agricultural University, Changsha 410128, China

Abstract: Vegetation and soil are two important components of the terrestrial ecosystems. There is to some extent an
interaction between vegetation and soil systems and they influence each other. Therefore, exploring the coupling coordinative
relationship between vegetation and soil could be the key to successful implementation of ecological restoration and
reconstruction in the terrestrial ecosystems. The islands of the South Sea in China are located on the edge of the world’s
largest tropical-subtropical shelf, which are an inalienable part of China’s territory. Due to clear boundaries and isolation
from the land, islands are faced with problems such as strong habitat heterogeneity, lack of plant germplasm resources and
fresh water, large evaporation, and so on. They are special and independent ecosystems which are more vulnerable to
extreme climates or natural disasters such as typhoons, and become easily degraded but difficultly to be restored. This paper
is based on the comprehensive investigation and systematic determination between vegetation and soil systems in the typical

vegetation communities on five islands in the northern South Sea, China, i.e., Damiaodun Island, Weizhou Island, Dahan
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Sandun Island, Ganzhe Island, and Wuzhizhou Island. The two-level index system combined with 10 vegetation factors and
14 vegetation factors were established to determine the weight of each factor by the analytic hierarchy process, and then to
build coupling models and coupling coordination models of vegetation and soil systems in the five islands. The results showed
that the vegetation-soil coupling models and coupling coordination models in different islands were not completely
corresponding. In addition, the comprehensive indexes of vegetation and soil were not completely consistent in each island.
The vegetation effect of Ganzhe Island and the soil effect of Dahansandun Island were the best, respectively. The coupling
coordinative status of vegetation and soil was good in the five islands in the northern of South Sea, China, which were in a
state of primary or intermediate coordinated development. All the islands were in the synchronization type of vegetation and
soil except Ganzhe Island. In general, due to islands far from land with relative small human interference, during the long-
term succession of vegetation and soil, the coupling coordination between vegetation and soil systems in the northern islands
of the South Sea of China was in a good status. Therefore, special attention should be paid to improve plant diversity,
tending level, and soil management level during the process of vegetation restoration and ecological reconstruction in the

northern islands of the South Sea of China.
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Table 1 Index weight of coupling coordination degree between vegetation and soil in different islands of northern South China Sea

P pr———
i T}f firf IZ;er Theﬂf«;)i(}l\ayer SRR
- Comprehensive
Trems AL & Eis & weight
Index Weight Index Weight
THWLE A TREL WY ZHME(C) 0.4966 PR (X)) 0.2574 0.1278
Plant comprehensive Simpson f8%( (X,) 0.2748 0.1365
index (P) Shannon $5%X (X;) 0.2914 0.1447
LR (X,) 0.1763 0.0876
FROPRNL (C,) 0.2054 A LR (X5) 0.4303 0.0884
R ERERE (X,) 0.2540 0.0522
MR (X)) 0.3157 0.0648
LA NEO) 0.2979 MR A S (Xg) 0.2403 0.0716
mRJEE (Xg) 0.4036 0.1202
AR (X,0) 0.3561 0.1061
ISR A Bk (C,) 0.5905 TR (v,)) 0.0989 0.0584
Soil comprehensive THEPHE (V,) 0.1092 0.0645
index (S) BHL (Y;) 0.1045 0.0617
2R (Y,) 0.0480 0.0283
2 (Ys) 0.2163 0.1277
2 (V) 0.0631 0.0373
WA (Y;) 0.0776 0.0458
TR (Vy) 0.1059 0.0625
THEEERE (Y,) 0.1764 0.1042
AR (Cy) 0.4095 WA YRR (V) 0.2645 0.0768
WAEMAYER (Y,,) 0.1792 0.0521
WA YRR (Y,,) 0.0962 0.0279
Y Shannon F5%L (V,,) 0.2462 0.0715
HLT Shannon 55X (V,,) 0.2141 0.0622
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Table 2 Classification criteria for coupling coordination types of vegetation and soil

f(0) 5 g(y) FXT &
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y . . . omparison relationships 3} R . .
Coupling coordinative degree Division types Coupling models of vegetation and soil
between f(x) to g(y)
ESLESEES 0< D<0.1 RS EES S(x)/g(y)>1.2 B R AR A A e i 1Y
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S(x)/g(y)<0.8 rBE S R R b £ Y
f(x)/g(y)>1.2 ot B 2R R IR AR A 5 R
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Table 3 Evaluation results of ecosystem coordination in the different islands
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KIL=85 g B K R 25 4 Bk
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K rh R T R K R S A B
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