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Abstract; Navigating the intricate challenges of vegetation restoration in complex and diverse environments is a critical
endeavor within the realm of restoration ecology. The plant response-effect trait framework holds promise for achieving the
targeted function restoration of vegetation in challenging habitats. However,its application in island ecosystems is yet to be
fully investigated. This study focused on the vegetation restoration of five islands in the Zhongjieshan Islands of Zhoushan

Archipelago. Initially, the target functions of vegetation restoration on Zhongjieshan Islands were determined to be wind
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resistance , saline-alkaline tolerance, and tolerance to barren based on historical and existing vegetation and microhabitat
conditions. Second, relationship models were established between the target functions of vegetation restoration and plant
traits ,based on measurements of 10 plant functional traits across 78 plots on 43 islands in the Zhoushan Archipelago.
Finally ,based on the response-effect trait framework ,a Bayesian model was then used to simulate the abundance distribution
range of dominant plant species with targeted traits under varying functions. The results showed that: (1) The existing
vegetation on Zhongjieshan Islands comprised deciduous broad-leaved shrubs,evergreen broad-leaved shrubs, coniferous and
broad-leaved mixed forests,and grasslands. The microhabitat types were characterized by mountainous uphill , mountainous
downhill, valley plains, mountain tops, and near-shore steep slopes. (2) There were 44 potential species for vegetation
restoration in Zhongjieshan Islands,encompassing 28 families and 38 genera. (3) The optimal relationship models between
vegetation restoration target functions and plant functional traits were as follows: wind resistance function=0.99+0.04 tree
height+0.01 specific leaf area—0.01 leaf dry matter content; saline-alkaline tolerance function =32.55-4.30 leaf carbon
content+0.48 leaf phosphorus content—0.53 specific leaf area—0.93 wood density; tolerance to barren function=4.92+0.40
tree height—0.35 Huber value—0.80 specific leaf area—0.54 leaf nitrogen content. (4) In the construction of wind resistance
communities , Ficus erecta accounted for about 40% ,followed by Eurya japonica and Mallotus tenuifolius ,each accounted for
18% ,and Eurya emarginata and Pittosporum tobira ,each accounted for 5%. For saline-alkaline tolerance communities , the
dominant species with relatively high abundance were Mallotus japonicus (20%) , Elaeagnus pungens (5%), and
Loropetalum chinense (5% ). For tolerance to barren communities, Loropetalum chinense has the highest relative abundance
(25%) ,followed by Rhaphiolepis indica (18% ) and Rhus chinensis (10%). In conclusion, these results highlight the
effective application of plant functional traits in determining species selection and their relative abundance for island

vegetation restoration , offering a theoretical and practical framework for achieving targeted restoration goals.

Key Words: bayesian model; abundance distribution range; functional trait; island vegetation; target function;

microhabitat conditions; plant community assembly
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Fig.1 Concept model of vegetation restoration based on the plant response-effect trait framework
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Fig.2 Islands’ geographical location for plant functional trait measurement and vegetation restoration
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Fig.3 Current vegetation and micro-habitat types in the Zhongjieshan Islands
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Table 3 Potential species pool of vegetation restoration in the Zhongjieshan Islands

WEEE/m SEEIRE/m HERKIFR/m

%ﬂl.zﬁ( 7 . I R EE(E.ELJ Tree height ~ Average tree Growth
Species name Family Genus Growth form Life form range height altitude
148 Symplocos paniculata IR IR TINC D HEA 0.6—38.5 2.9 3—241
FIW A Litsea coreana R REFIR E TR 1.4—5.5 4.6 16—93
WAL Eurya emarginata 1IZERH BARR E N 0.6—6 2.8 17—189
Fhili Syzygium buxifolium BhER SR E HEPN 1.2—175 3.2 17—224
JIBE Robinia pseudoacacia TRk FER)E D TrAR 1.2—s5 3.3 67—98
WEW Liquidambar formosana SR WEWE D TrAR 1.2—10 6.3 3—241
M1 llex cornuta ZHR K] E AR 1.7—3.2 2.3 12—179
FI# Broussonetia papyrifera v Ll D EIN 1.1—11 4.3 20—63
MR Pittosporum tobira AR AR E A 0.6—6.8 2.2 3—198
HEMH L Clerodendrum trichotomum — ThHERERL KR D HEAR 1.5—3.2 2.1 50—150
SN Pinus thunbergii AR LN E A 0.6—13 4.4 16—198
2144 Machilus thunbergii Rk L) E TR 0.9—11 5.1 30—224
BT Elaeagnus pungens AT R AT R E HEA 1.6—7.7 1.7 12—241
W Platycarya strobilacea EABERH T JE D T*AR 0.5—8 3.1 31—241
WA Dalbergia hupeana TRk R D EIN 1.5-9.2 2.6 3—198
MK Loropetalum chinense SUMEL AR D HEAR 1.1—7.9 3.8 16—224
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Species name Family Genus Growth form  Life form 17 Deeht - Average tree Growth
range height altitude
B Melia azedarach BRk e D FeA 3.3—10 6.8 50—150
¥R Eurya japonica 25} BAR E HEAR 0.9—4.5 2.9 3—224
AR Quercus acutissima o b BRIs D FrA 0.8—12 7.8 67—179
L AR Pinus massoniana AF [N E TN 2.0—12 7.9 47—89
EEAERT Rapanea neriifolia Le4F AL IS E HEAR 1.4—5.9 2.3 17—44
#1398 Vitex negundo iR HIAR D HEAR 1.5—3.2 2.6 150—241
AN Celtis sinensis ek VA D TeAR 1.2—15 6.1 11—271
X Cyclobalanopsis glauca oL HXE E EIN 1.1—8.4 4.6 21—224
BT llex integra A&H5F £ZHR E A 1.8—16 8.6 150—224
FEMFRE Sageretia thea R IR D AR 0.7—2.6 2.2 11—18
FEWHF Styrax confusus ZEAR  ZEAHR D HEAR 1.1—5.9 4.0 21—224
% Morus alba Ea e D FeAR 1.3—12 4.3 38—70
I Symplocos sumuntia IR RTINS E HEAR 2.0—6.4 4.8 44—86
WA Albizia kalkora ISk HWE D EIN 1.2—14 5.8 3—179
B Viburnum odoratissimum AR Ik E HEAR 1.4—5.9 3.0 20—130
TBHIAR Pinus elliottii Wt LN D FeAR 1.6—14 6.1 23—97
FIBEA Rhaphiolepis indica W R FBEASE E HEA 1.1—5.9 3.3 18—72
U1 LB Symplocos setchuensis IALRE RTINS E TrAR 1.1—9.2 13 16—271
BHLT Glochidion puberum KekFt BETIE D AR 0.6—1.8 4.2 18—271
R Cinnamomum, japonicum TRk T E WA 1.2—4.1 3.2 12—43
Y99 Vaccinium mandarinorum FASIERE AR E HEAR 0.6—8.4 3.5 12—224
EhIRA Rhus chinensis R ERIRA R D WA 0.5—7.0 2.2 12—198
¥t Myrica rubra TR Wtg)E E EIN 0.9—9.7 4.8 31—224
B4 Mallotus japonicus KA Lgib)E D N 0.7—11 2.6 3—271
HPFHE Euscaphis japonica AIWWE IR D EIN 1.1—5.5 3.2 21—224
¥ Cinnamomum camphora R} T E TrA 1.1—15 6.4 3—224
MiA Cudrania tricuspidata FF HhE D AR 1.2—8.4 3.2 11—98
YET Gardenia jasminoides PEHER} HE ¥ @ D AR 0.7—5.7 2.3 3—224

15 BE Y B S B AN AR KRR TR T S L B S A A R A i 5 D . Y5 M) Deciduous plants; E: F 2EFE%) Evergreen plants

2.3 MBS HFRDRE S Y DI RE IR ] 1Y) ¢ R AR

TR KRR 7 PR S A A | e T RRRI I T o B, by, XU ) el R 250 5 ) o 0 L
AL A G, S A T8 53 5 B3 A (P<0.001) , A4 £ 0 D0 B 19 48 /s Motk 2 208 o i
o M M AR TR R, Horh, e R S g W IE A OC (P<0.05) , 5 ik
| O TR R TR 5 B 1 3 R G (P<0.01) o R TR T T RE A 6 s PR 32288 B e AP R AL et i
R R E R, Hoh, R S R e 2 IEASC(P<0.01)  SHARME . LUt AR A 2 & B 2 1
MK (P<0.05) (£ 4),
2.4 HAT HEREARAG R B AT 22 B2 5315 10

AR 7 128 (14 B35 XU H AR D RE TR < A% it T B 2 12 R LU T AR, 45 5 AR BE 2R 0, 18 AT B KUH AR 2
AEAN H AR 1) A AR L LS WK (Albizia kalkora) W0 ( Elaeagnus pungens) A | BT ( Glochidion
puberum) KA FIKA (Rhus chinensis) EHH ( Mallotus japonicus ) %54 1 & B WA P v 3 MO T 6 6k
BRI e B i R i | U AR A 2 R o R R s RE 4 48 1Y I B ( Symplocos paniculata) |
A VAR SHA T M (Loropetalum chinense) XA E T B MK ( Cudrania tricuspidata)) 55 F5 #E1 5
T ERGRAE I RE 7% 5 AR T 200 H AR MR i AR (B bk T AR v 605 i, 0B T 22 6 R BB A Y 15
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¥ I5H (Syzygium buxifolium) R BAELT MEA A ATBEA (Rhaphiolepis indica) A3 1R KA S5 44
T By T MY (3R 5) .
F 4 HEEIRE BIRIEE S Y ThEE IR E A0 5 RAER

Table 4 Relationship models between target function of vegetation restoration and plant functional traits

. TSN o ) T B AR T B PR ] 1 2 2 A
b e Hr i FE AR s PR ﬂ%m-ﬁﬁb"ﬂ‘ Yo REMEAR I ) 55 Z2 L A
Measure Relationship models between target function and plant

Target functions Indicate plant traits

functional trait

B L BE = 0.99+0.04 x5 +0.01 x H i 1 AL-0.01 x| B
TH R & (R*=0.58,P<0.001)

Tt ER BRI BE = 32.55-4.30x I - B & Hit +0.48 x I - s &

indicators

B A

Wind resistance

ARSI E Y G = N A T AN e 7D ik i

g B |i‘ N A~ EL & ,/'\A |
e g TBOERL BRI i W R - 0,93 T B (R =0.41, P<
Saline-alkaline tolerance A R
0.0001)
23 3% . B AR e TAR R TR DI RE = 4.92+0.40x8 5 -0.35 X /R 6 -0.80x Lt

S L |
Tolerance to barren LA o

M AL -0.54x T A& & i (R*=0.39,P<0.0001)

®5 BELTIRER R R EEY R TR

Table 5 Plant mean functional traits with wind resistance, saline-alkaline tolerance,and tolerance to barren in the Zhongjieshan Islands

HbrhE EEZNERIN AT HARMEIR RN 8 7 2 D R PR

Target functions Target traits Mean functional trait values of tree species with the target traits

Bii XL A TR g BT [RZN BEF O RAMER A Ligi|

Wind resistance R 1.836 1.878 1.171 1.083 2.129 1.31 1.561 0.955 1.375
MR TSR 0.329 0.372 0.442 0.458 0.371 0.345 0.28 0.324 0.348
oA 58.376 73.952  130.92 66.829 83.905 92.471  146.043  141.526  140.501

[N I A 1A HARIF HEA A BT SR A

Saline-alkaline R 403.755 435241  436.066  472.878  444.446  430.487 442,111  441.839  425.447

tolerance R i 1.001 0.613 0.877 0.806 0.693 0.661 0.796 1.303 1.412
EANNE 208.855 63.944 75.983 82.045  156.932  102.434  147.207  158.837  168.646
T 0.789 0.592 0.716 0.666 0.860 0.668 0.507 0.526 0.687

M52 3% g PN 1A BRI HEA [EZN AR BT HRAK

Tolerance to barren B 5 1.836 1.253 1.878 1.083 1.856 2.129 1.578 1.310 0.955
HMARIE 0.097 0.038 0.064 0.071 0.031 0.038 0.082 0.024 0.024
ot T AR 63.944  103.905 75.983 82.045  156.932  102.434 75.168  147.207  163.499
LR 12.519 12.612 12.663 24.819 14.853 12.511 8.113 18.292 17.973

A LB 85 997 DR T B RIS 7% 5 AR A A s DAl AR ARG 22 B2 oA S s (1 4) < B KUl v, AR B9 AR
X R, ) 40% , HUOZRAR AR I, 2515 18% , WAL MR 45 15 5%, LG AR AT FIER A
Ak 2% ; TR ER BV, BPAR AR 22 B R (209% ) UG BIF T IR (4515 5% ) o AR ST FidfoR
FIFERS 22 B2 3% , FUREL 5 A% IR RO RENS 22 BE 2 19 5 T SORE RET R O RN 2 B R (25% ), HEUGR AT
PEAR (18% ) FIERIRA (10%) o 1AL St AR AR A AR BT BOAR X 2 BE R B (4% 2% )

3 it

3.1 HEYEIRETEARTEA BRI P A I H]

A D BEAE 2527 AR R Vi R D R A DR O A 2852 O XA, 2 X4 i A 285 2 U ) o 8 P R 2 Bk
o FETHEYMAR A ITEN A SR A — A2 TR IR A S e PR AR 1 400 b 4 ey 17 A 85 78 4
(WASEHEAR ) LA B e AT TR AT S A 25 R ST RE AN R A7 CROBEMEAR) 7 AR ST R TR R i TR
A LI TR RE DR R SR AEA RS 1 B AT RE o TR R e 5 AR A AR /AR DG it e T B S
PR G , A L B RE R AL DG AR AE 1 % 5 i i B ok | LU AR b 2 E R S A R
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Fig.4 Abundance distribution range of dominant species for the plant communities of wind resistance, saline-alkaline tolerance, and

tolerance to barren in the Zhongjieshan Islands

vt ER BRI RE | DN DA i e S5 AR A A R R e R A R AN RE R 4 A G, TR B SR AR A LIS E 5 4
BURHERAR DK IRCR G2 A R SOR DIRE S e WMFR B HEmEm AR v S RO, AR
(EFR AR YRR ) A K 3R 2 o SE o TR/ N TR K A 25 i A K 22 4 | ELA 28 v R A AV R (L LA
PRSP SR o i 0 0 s PO TR I, AL SR IR < SR, LA AR 8 i [ AR MK 13805 A 50/ N R A i R EE P T
B B AR (ELZR B ARG R A - TETRRRIL B, el JRE 0 L RE /N A LA e A, T RR AR /N S b o
o5 AR 5 HE AR DR ST SR RO D REMECIR A TR A 25 AR B A

AL 107 -5 S R ARAE S, T ied A BV &2 - B D - H b D REER- B AR D REMIR A W b 22 2 )
T X —Fef MR BEK S BOPR R AT R A BN 5835 . b, SR 1 AR 50 -4 ol 2 At S A ) D RE PR 5 -
BRI 3 Ar-2H 3 o 22 P B A AR R, R T B I A TR M AR S T 58, MR i T AL i -
RONPARAEZR B8 v 27 1L 8] B RSP A, UFY 8 8 1 e T AL ) D RE MR B T S AR SR B (1) W IR IX
SR B AR D RE S PR INREVEAR 5 (2) 2R A DX I r) A 5 ML 0, i A B VK SR AP AR Do 2 5 (3) WAt
AN 2 AR ZE AR RO S REMIDIR 5 (4) EESTAR B E HARTIRES H AR Y D REVEAR 18] 195G R (5)
R AR 57 -S5O A ARAE SR ) DU SGr iR BEHULAE AR DI RE T A HASEYI VIR AP0 b 22 B2 19 o0 A i
3.2 FETHEYI D RETEIR A1 2 AR BV S A0 i AT £

i 8 DR T ARAS A | 140 55030 A | ot 3 g 25 i A, 30 Dy AR A S | A S R A Dt P £ SR SRR AL S B
TR R R IR SR 5 AR A N B B A W 2 RE RS, AN, TR AL 5 AE 70 4R, R B
T 32 Y b B A, S5 R R AA R ) RRAA T 1992 4 RARF LR MU TE S LU X R K, B B
LI S AR PREEA TR ', BUA R A IR AL A BN I A AT 2 DAL KU S, TR IS Al
Y T ZERIURIE LT ARREREIE T SR, ANBPAR AR 1 SRR A 35 WU, AR/
DXIRATH DR B B LI AR TS (IR S D40 ) 2l A | T 3 B k] - DA i DX OO AL e, P L)
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AR LSRR A TR A BT AR T KA ERAROR PR | R AR AR A
AV BEARSE | $5 DR AU IV 24 4 A A A A8 15 DL A Rl TR PSS R XL, SR BT
VAR 5 o AR T AR Bl ol ST B AR D, S AR B TS , % AT B O 3 AR R RO, e A
VR Iy SRR e W 2R AR A A A IR R I HE AR

FRET LB R DK O 1) 6 A 0 B A B, IR 30—60 em , S SEREBE | 7R3 B0 ) LU AR L3 A1
N2 o &M R AR TE B, 13 10—40 om , S EERZE , TR HBCAR MY LU T 3 30 132 B33
A S P 22 TR Sk P b 2 S XU BT RIS DA RA R A B A A% AR | 1L
R MRS T R SR AMOARRER RASRAEL BPM R BeAs + P RE A S . MM REVE S5 T2
FIHEARIZ  TeARJZ LA A TR A A A0 FEARALLRANR eAs TREAR D 32 5 0 5 RS LR A 35 O 3 i st
VARPAR IR HEA A A L7450 T A, R v S T P HE PN D54 + P HE N AT HE A 5 1
U BB A B 2 AR IR A BEAR ERITOR A AR T IS R DI ARE N AR+
AT FRIRARTEIN Ny T2 eAb i 5 A= B0 S 2 2o 3B , o 2 DR M 1t A 40 2 A - e 2 T kA7
W, B, BB AUREAE S8 JUHROH R AT R B ) R i & R gk S 7 5 ok, A
R0 B I, B B R BB A KA R  fo e LR A R GRS, SRR AR T RE S EUR
MR RIS PRI, PRI ¥ 3 AR D S 00 5 O il S T A R A 2R 250 R U0 5 R R S
WAEAE Y S RETEAR | VIR 1 205 0 1 0, P R DL S TR0 A B s BT AR P AR B P b ) 22 B8 A 318
Pl , 5 AR 5 U | 388 RS R E AR I TR T 5

FORT PR T I JLHAF 2Bk 341 WL TAEYI VIR AR B S A B - Aokt Iy 7 R o DA 33k | Ak
B R E I R Z AR A U REVE LK 2 0 RO S /b | DLW S L P I8 Pe s =2
7 R WIE AN A | A S Y BTN 25 RUBE TR 107 AR By B i) Rz 2550 PR K SR A v 2
WFFE I SR PR 3 TR 7 1B 5 RIS R G M S5 IR v inwh s e R s ke (e Ts e RIS
TR S 1) SR WL AR PR D s S I R s ) S B2 A R R K T e MR AE 4L 5 3
AT LSS S N AR AES RGERRPIRE T P, R TAEY I RE MR I B IR T 2
EFHROSEAR SiE BEZ Ah I IR SR RO, AR S I 45 22 L HT 45 i IO B 5 vk R T A )
AR IT 2 JUBERIA S RGeS A SR A

4 g

RIS TAERFIE 5 A S R GG P T r S A R BT 2L Y, “UARAL A& 3l S 20
TR IR AL, BE T AR 102500 R PRAE S A AR B P B S S 0 10 5 R R AR 58 B8 — oA 28007 15, A R T4 7R
R A PRISE AR, DT G0 B AR S AL 5 T AL S RE PR 4 T o L VK SR A (S RE PR 38 5
SLAAE IR, 1T HLRE S S T S AL S5 A S DI RE , HUAR SRR B S DT A IR A A R, TRIRE %07 A
TE 1 PRME Bk A < 57— , 7 BE Rk ) BRI A IR 5l VAL ) D RE DR 4., LA S AL 0 B 35 1) i o7 R 5 2
TR B AR IR 0 R 5 = R B DI RE R RN I B S A IRV O I RES AR
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