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Evaluation of vegetation naturalness across 10 islands in eastern China
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Abstract; Vegetation naturalness evaluation is an important theoretical basis of forest natural restoration. Due to the special
geographical environment, islands vegetation is different from the mainland in structure and function. However, there is few
studies on the island vegetation naturalness evaluation that combined plant functional trait. Based on the vegetation
information, soil properties, and diversity characteristics ( species and functional diversity) across 74 plant communities of
10 typical islands in eastern China. Thirteen indices with middle and high sensitivity of vegetation naturalness were
selected, then the evaluation index system of island vegetation naturalness was constructed by using the analytic hierarchy
process. The comprehensive index of vegetation naturalness was calculated and the levels of vegetation naturalness were
divided for each island. Our results showed that the weights of vegetation naturalness indexes in the comprehensive
evaluation system were vegetation information > diversity characteristics > soil properties, among which the best indexes are
plant natural compose index, soil water content, plant Shannon-Weiner index, and Rao’s index. Across 10 islands, the

degree of vegetation naturalness was the highest on Da jinshan Island (0.611) , representing the semi-natural forest, and the
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lowest in North Changshan Island (0.345), reflecting the semi-plantation. Among the climatic zones, the degree of
vegetation naturalness was relatively lower in the islands of the warm temperate and southern subtropical regions than in
those in the middle-subtropical region. The results not only used common indexes of mainland vegetation evaluation, but
also combined plant functional diversity, which will help to provide quantitative evidence for the ecological status of island
vegetation in eastern China, and also provides support for the island vegetation conservation management and natural

restoration.

Key Words: analytic hierarchy process; functional diversity; island vegetation; naturalness evaluation; soil properties;

species diversity; comprehensive index
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Fig.1 Geographical location of the selected islands
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confuse) % (F 1), SCHFTAAEY YR Z AR Ch EREDIRE)Y

2 HRETE

2.1 HEBOAA
SR FH T 2 A 32 80 A 0 UV 5% (O 12 T R A 4 T ML 5 e (S AR RE T, KA 3 40 1 i 4 ol R
ZERRFE . BAAAE 2015 4F 7 H—2017 4F 11 J (8], £ 00 BRI 3 Ao 4 100 B A 5, MM > 1 R A R
RV VR 80 22 /DU — R Y ), ST A AR PR R IR A . A RE LU R T AREOR R R B 2
IR AL 2 (6 1) o MRS/ NI BE I BRARAE LT AR 20 m x 20 m AN 10 m x 10 m, F4HIC
SRAEHUN T A B =1 em RAREYIP R PR G B Mot AT e R & iR, USCRE L T 3
A R DTE T AHPIRETS A SS F AU ARAIE . BRI AR 2 74 AR P Y 11100 BRAAAEY)
2.2 HHEPRE A PRI E
SRR R S W AT W T AR Y S A o ASHIF 5T 5 B A 1 BB (Total carbon, TC) ., & A ( Total
nitrogen, TN) &% ( Total phosphorus, TP) 11375 7K ¥ ( Soil water content, SWC) , EAARTEZRAAR s FEAL
TEH 5 A RAE AL HEATEI 3 A~ W A AS v it 22 R 9 o )22 2 4t 42 30 em TR 1Y - B3I THT, 7F 20 em ¥
Ab, FHERTIBUH 4 A o 1Y A B, RRETE 105 °C R HET 48 h, I 438 5 K 3% 5 W] 7R A A
55— A S 1 B E48%¢ 500 ¢ 245 19 B4, AR T JE i ok 100 H i, JH7EE Elementar /6% T FK 43
BrASCIN S 1 198 Ak s P IBGE & 0 i 4, 2 PR LR AR IR IE 6 #% 57 (DK 42, VELP Scientifica, Milano,
Ttaly ) Lfi§f# 5 , R A Smartchem 200 4= [ 314k 27 3 400 5 38 S /R EE
2.3 FEHY IR E
LT RE AR 0 R A 5000 65 2 B R e PR ) 21 ELAGS A b D 9T AT 8 300 04 AR A ey B L i
B3 BRABFRAMA (A 2 3 BRAGTERE M BRI H0) |, 0 il 7E B W S B A MO A , 64 3—5 AN TR D7 (2 i A
25 U 20 R REHE R B A ol R S, AR EEE S I AR (Li-COR, USA, 3100C ) Il i T
B AMGECE 75 CHUAE 2 48 h J5frm T8, THE A [ FL( Mean leaf area, MLA) | Fb I T A ( Specific
leaf area, SLA, M A A/ M A BiE) M A T %) i &% & (Leaf dry matter content, LDMC, I &/ 7 fif
H) o MIHE T 2012 BRAARHYIH 7 DIREVER & 130 Ff 46 71,60 J& .
2.4 i ERHEROE AR EVEMAEAR
241 HRMMERE
H AR B AR B8 AT A8 o B RN A R A I 09 U IR AS . KB Curtis F11 MelIntosh 2 HY Y FH 4R 44 B R %X
(Compose Index, CI) "' AR & A RERFE AT ERIRSHEY . A SR R B0 eSO 5P 1 222
85 H 0988 W {H ( Climax adaptation Value, CAV) #3133, A:00nF .
Cl=CAV, x V, (1)
A, 1 ARG TREGE VAR, V, Ry 25 FiZEL I o 08 S BB LG 91, CAV Ol 25 B 20 1) TR0 07 {8 T o7 (i A2 A
PRI AR A o3 S 5 AR SR U B Rl R PR R TR RN TR 3 IAE 1.3.5.7 .
9 ASCHIFR TS I B A9 2 IR T O & R SR> (hERE AR O N R 0 R RO S
FASCBERVN S bR A My A o A T A (K 2)

http ; //www.ecologica.cn



41 %

3716

o0 ) KT kbl ch ) o e 0 B e ST B0 T * (T wotsto A mIRqp orewt]D) [RoL) ) 32 3] SR b e < L ol T B el o by

WS W W HEAS WY 620 006 1521 €9 'Sy 9 70 186611 LToST pue[s| nie( g &Y
WHES e W HB WEWTY %0 €68 6171 €0 TSl S 80°C ,ST10T1 /$S09T pue[s] onyBua,f ¥y
S WA W TE Wl s WYY L0 T8 99¢1 9°0¢ L'101 9 8¢°0 [L9ToTTL ,T'8S66T puersy ueyserl oy fm I
BMEGRG b S WinkE S WYY 89°0 6'6L 9zzl €6 7'88C €€ oLt TELTTL ,L°0060€ PUE[S] UrtsOm N Gy 11345
I S WS WM 950 €SL 201 $'e9 €65 € 81°0 ,8T4TC1 Oto0€ pue[s| Suejew A\ Gy (67 4
At ~ca1 . . ) . . . .
e R NN 3 69°0 06 €601 79 €01 S €20 TSTITl S Tho0¢ puefs] ueysuil e( &7 111
W BT W e T R FNTY
V777 Ml e W WEMELY €70 6L°9L €16 9'9 S ¥ 81°0 8916611 ,TTSoHE pue[s] ueysuid) &y [11 ¥
S HE S T WEHEYE  WLY 050 697 08 &'l €86 ¥ &'l 8O0P0TL  £9S0LE pue[s] o1y £ B
VAR S S T WEHEYE  WLY 50 8t 867 L9 1°961 ¥ 1€l SPP0Tl  0°SSoLE pue[s] ueysuey yInog &y Iy} B
HEF S IHE S R WEHBYE  WLY 0 w L8 6LY1 L'S61 ¥ 86°L /8T.0C1 /S'8S0LE puB[s] UBysuRYD yUoN 5113 F
uoneafos Ayisuap 2819400 ered pueLE
ww_ou% d.mEEo Emco R uoneaga (e 01 SourIstp uonessp JIaquINu 10| BOI apn)iduo apnmne spuefs
JuRUTWO(] w K a uoreaga \ ( __V:\W_ML fet =5> ueay JESIGEIN] 19y SIH q ld EA\ME vM.H 1 e ; PURE]
i % /5% / H Z = \4 )
WY i PG I VRE SV o o S
, e , Hhdy YR

SPUB[SI PIJII[AS Y} JO UOIJBULIOJUI JISeq | d[qe],

BV ENTBREH T

//www.ecologica.cn

http



9 VRAIL A E R 10 MR AR BGE H AT 3717
X2 BRABEVMNTRRENE
Table 2 Climax adaptation value of island dominant plant species
Th %3 )V {8 TRYLE ) (E

Wl 2 Fk

Species name

Climax adaptation

LB

Species name

Climax adaptation

value value
148 Symplocos paniculata 7 FEIHF Styrax confusus 1
F A Litsea coreana 7 % Morus alba 1
TR Grewia biloba 9 IR Viburnum odoratissimum 3
A Eurya emarginata 9 {18 Lithocarpus glaber 9
HHl Syzygium buxifolium 5 224K Euonymus maackii 7
EL# Ailanthus altissima 3 P41 LB Symplocos lucida 5
HIME Robinia pseudoacacia 5 BR Ziziphus jujuba 1
WEW Liquidambar formosana 7 BB IR Distylium gracile 9
Y4B Broussonetia papyrifera 5 BIEAE Acacia confusa 5
YA Pittosporum tobira 9 FANEE Ficus erecta 5
AN Pinus thunbergii 5 1% Cinnamomum camphora 7
ZT4# Machilus thunbergii 5 ¥t Myrica rubra 3
211125 Camellia longicaudata 9 Wi Mallotus tenuifolius 5
SAFIF Elaeagnus pungens 7 FEAR Xylosma congesta 5
LT Platycarya strobilacea 5 WA Cudrania tricuspidata 7
YEAE Dalbergia hupeana 7 ¥ Gardenia jasminoides 3
H&A Loropetalum chinense 7 A Rhus chinensis 13
3H2% Vitex negundo 5 MAK Aralia chinensis 5
¥R Eurya japonica 5 A Cunninghamia lanceolata 3
B BUK Podocarpus macrophyllus 5 F#% Quercus fabri 7
BRAE Quercus acutissima 5 J\FM Alangium chinense 3
IR Pinus massoniana 3 IKHZ Metasequoia glyptostroboides 3
2R Quercus mongolica 9 FilBk Kalopanax septemlobus 7
KM Celiis sinensis 5 IR H X Cyclobalanopsis gilva 9
Hpe ARG Rhododendron simsii 3 A Pistacia chinensis 5
WA Cinnamomum japonicum 9 W Ulmus pumila 5
H X Cyclobalanopsis glauca 9 ZRM) Koelreuteria paniculata 3
HA Platycladus orientalis 1 W HE Castanopsis sclerophylla 7
¥att§ Myrica rubra 5 WX Albizzia kalkora 3
WA Euscaphis japonica 3 £ llex chinensis 1
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Table 3 Grading criteria of naturalness of island vegetation
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Table 4 Sensitivity analysis of island vegetation naturalness evaluate indexes
HOBE (A S P s T bk o AR b
Vegetation naturalness indexes Sample size  Mean value Standard Coefficient Sensitivity
deviation of variation

FRARJZHBIIE Canopy of tree layer 74 56.595 30.750 54.33 g
HEAZABMA] B Canopy of shrub layer 74 51.527 23.270 45.16 th
FEBETEE Vegetation coverage 74 78.351 15.288 19.51 1%
W72 %550 DBH-class index 74 1.924 0.708 36.80 h
H 9K L Z 3% Naturalness composite coefficient 74 5.032 1.525 30.31 h
34 A Soil total nitrogen 74 1.409 1.386 98.37 [
3B Soil total phosphorus 74 1.088 1.005 92.37 =
3R Soil total carbon 74 35.848 17.761 49.55 h
+ 3875 Soil bulk density 74 0.952 0.253 26.58 ik
39 £ 7K 3 Soil water content 74 18.459 7.415 40.17 i
HYFF E Plant species richness 74 11.892 6.038 50.77 L
WA FEE Stand density 74 0.536 0.345 64.37 =
Shannon-Wiener %1 Shannon-Wiener index 74 0.661 0.252 38.12 Ex
Pielou 8% Pielou index 74 0.586 0.160 26.62 i
IAEEE® ¥ Functional richness 74 1.787 3.270 182.98 [
YIRS AT Functional evenness 74 0.374 0.106 28.34 i

WREBSHLUE Functional dispersion 74 0.740 0.213 28.78 ik
Rao —YKMHHE %L Rao’ entropy index 74 1.470 1.356 92.24 =1

3.2 IFERMEEHE AR R ARA R
MCHE 7 18 (4 T S A RO F AR BE VPN 8 AR, 18 FHZ W3 i il 1 3 2 IR S48 196 B AT A SR 255 PE
febrfA R (£5), H ﬁ}?:—'ﬂa&%*ﬁ‘ﬁiiﬁ FARBEGE AT HEN 2 AR BRI R R RIE . 2R 50T

FI AR 2R B e P e B R K
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Table 5 Evaluation system and weights of island vegetation naturalness

sz (A) HEWZ (B) & BIRZ (C) EX
Objective layer Criterion layer Weights Index layer Weights

T AR A AR B A 4R AL THBEAE R TR A b BE 0.161

Island vegetation naturalness 0.456 TR A b B2 0.290

comprehensive index EEE T 0.087

EP )RS 0.462

R Y AR 0.126

0.259 e Sk 0.100

-3 0.372

AR 0.402
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