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Abstract: Plant beta diversity describes how species composition shifts along environmental gradients.
Islands are characterized by natural boundaries, variation in size and distance from the mainland, and they
also experience intensive shifts in environmental properties. To date, plant beta diversity and its association
with influencing factors across islands remain poorly understood. This study examined patterns and abiotic
drivers of vascular plant beta diversity across 36 sea-islands in eastern China. Beta diversity was quantified
using the Jaccard dissimilarity index based on presence/absence data, and patterns and drivers were analyzed
by using partial Mantel tests and the variance partitioning approach. In total, there were 1,404 vascular plant
species, including 481 woody species, 859 herbaceous species and 64 liana species. Plant beta diversity
increased significantly with increase in cross-island distance and distance difference from the mainland.
Differences in both island area and climatic factors did not affect plant beta diversity significantly.
Cross-island distance accounted for 29.3% of total variation in plant beta diversity. Distance from the
mainland explained 2.8%, and island area and climatic differences together explained 0.5%. The pattern of
plant beta diversity was consistent between woody and herbaceous plants, but distance-based variables
accounted for more beta diversity variation for woody than herbaceous plants (37.5% > 25.3%). Collectively,
cross-island distance and the difference between islands in distance from the mainland are the main drivers of
plant beta diversity. This suggests that dispersal limitation plays a key role in shaping plant beta diversity in
the sea-islands of eastern China.
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& Ricklefs, 2007; Xing & He, 2018). ¥ #id #2245
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Fig. 1 Locations of the 36 studied sea-islands in eastern China
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Fig. 2 The partial Mantel correlations of vascular plant beta diversity with cross-island distance, distance difference from the mainland,

area difference and climatic difference between islands.
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x1 AXEYNSEREYRbetaZHMSREES,. BFRESE. BREMSEERHMantelBEX R
Table 1 The partial Mantel correlation coefficients of beta diversity in woody and herbaceous plants with each of cross-island distance,
distance difference from the mainland, area difference and climatic difference between islands

T AR v Y
Plant life form

e
Cross-island distance

B R
Distance difference
from the mainland

Mz UEZE S
Area difference Climatic difference
between islands between islands

LAY Herbaceous plants ~ 0.50™ 0.21™" -0.10 0.03
ARAHEY Woody plants 0.60™" 0.26™ -0.13 -0.07
*** P <(0.001
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AN B AR AR FVRL AR ) 1 2 i Jaccard AH 7 14 45 4,
P2 It beta s £ 45 50.969, 2 M A& 3% 78U Xt 4 4
beta % A 11 A £ TG 2. 3 5 o

BetaZ AEPEAR 70 i A WY, I ) PR 20 R 2 2 R
By IR T KA Yrbeta 2 #EPE B AR 5 133.7%
F13.8%, WA ) beta £ K 1 5 AF 7 1) 23.1% Al
2.2% (13). MHAAIS 5L [F @R T AR A Ybeta
ZAEME AR R 110.8%, FAEY) S AR R 10.3%, 4
A FLIGURRE T P& S 57 18.6%H19.3%. DL 14
SRR U B 25 R 1 AR AR A P beta 22 B P IR R R FE 1
T EEAKEYI(37.5% > 25.3%) .

31 HERIESEEEYbeta S AR E i

ET YD
AW FC I S 43 A v [ AR 36 AN i B 4 A )

\

100 r =y

[e<]
(=]
T

(=)
(=)
T

BREI
Proportion of variation (%)
N
(=)
T

[\
[=]
T

(=]

FATEY) RAAEY)
Herbaceous plants Woody plants
B B = BE S Distance from the mainland
Il ARSI TR Area and climate together
5 [HEFES Cross-island distance
[ 1 2%BA¢ 50 Interactions among variables
[ ] SRR BEHR4) Unexplained

E3 HEZREEDEYbetaZ HMNT R
Fig. 3 Variance decomposition of plant beta diversity across
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