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Summary of changes in plant functional traits and environmental factors in

different successional stages of island plants
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Abstract: The relationship between plant functional traits and environment is the focus of functional traits research.
Environmental factors drive the changes in plant functional traits, which in turn promote community succession. Based on
the forest vegetation of four different succession stages ( shrub-grassland, coniferous forest, mixed wood, and broadleaf
forest) in Pingtan Island, this study combined the species characteristics and community structure of different community
successional stages. We analyzed the changes in stem and leaf functional traits in different succession stages of island plants.
Moreover, we explored the relationship between plant functional traits and environmental factors. The results showed the
following. (1) With progress in succession, soil nutrient and water content gradually increased and the soil pH gradually
decreased. The specific leafl area (SLA), leaf nitrogen content (LNC), leaf phosphorus content ( LPC), stem nitrogen

content ( SNC), and stem phosphorus content ( SPC) decreased initially, and then increased, Meanwhile, the leaf
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thickness (LT) , leaf carbon content (LCC) , and stem carbon content (SCC) increased initially, and then decreased. The
leaf dry matter content (LDMC) and stem tissue density (STD) gradually increased. (2) The redundancy analysis showed
that the early succession plants were mainly distributed in barren environments with high soil pH and high bulk density, and
they presented higher SLA, SNC, SPC, and LPC. Plants in the late succession stages were mainly distributed in fertile
environments with high soil nutrient and water content, and they presented higher STD, LDMC, LCC, and LNC. Therefore,
soil organic matter and total nitrogen are the important environmental factors that affect the functional traits of island plants
succession. We studied the relationship between plant functional traits and environment along with the changes in
succession, understood the functional traits and environmental characteristics of each succession stage, and revealed how
plant functional traits adapted to the environmental changes. The study provides the basis for the selection of suitable tree

species for island vegetation restoration and reconstruction in the future.

Key Words: plant functional trait; island; community succession; soil factor; ecological strategy
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Table 1 Terrain factor and characteristics ( mean+SD) of forests at different succession stages

HHE AT REVE G5 RFAE
TR B Terrain factor Community structure characteristics
Succession stage ik Wi ZFERE g 2 FE bR
Elevation/m Slope/ (°) Shannon-Wiener Abundance Richness Mean height
= »‘B“‘H‘}‘A
S ARl 86.7 (£71.6)a 10.0(#4.1)a 1.21(+0.81)a 1525(+5.62)a  1936.00(£1069.39)a  0.67(£0.178)a
S-year-old shrub-grassland
15 AFEHIAR
. . 31.0(+24.6)a 12.0(£9.08)a 2.02(+0.38)ab 20.00(+3.46)a  856.33(+405.88)a 5.29(+3.57)b
15-year-old coniferous forest
Lol REE 2R
25 41 I‘Ej{tb)})ﬂ( 95.2(+89.4)a 19.5(%12.3)a 2.51(£0.16)b 30.25(+2.22)ab  855.5(+53847)a 3.23(£1.06)ab
25-year-old mixed wood
el
35 AR AR 118.0(+101.1)a 18.0(£12.3)a 2.21(+0.09)ab 23.25(+5.00)b  752.00(+287.80)a 5.20(%1.39)b

35-year-old broadleaf forest
AN TR ER L35 25 57 (P<0.05)
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Table 2 The selected plant functional traits and ecological meaning

TP DI REPEAR ] Hf ABEX
Plant functional traits Abbreviation Unit Ecological meaning
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ﬁ@%*ﬁ%ﬁzﬁﬁﬂv?ﬁﬁ*w*ﬁﬁfw E1, BB WRE B

4 Leaf dry matter content LDMC o/kg O (P O e S )

" SR R E"Jﬁﬁﬁﬁ,ﬁ%ﬂﬂ#?ﬁiﬂﬂﬂ’ﬂjﬂ FK 53 At
HJE )& Leaf thickness LT mm A

5 I 151 H: K

S U E Stem tissue density STD mg/mm’ gifﬁ?l 12 K M 25 R S A B AR e
ZEBk Fr 1 Stem carbon content SCC
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M 1 Leaf phosphorus content LpPC
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Fig.1 Variations of soil factors during different successional stages of forest community in Pingtan Island
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253 (P<0.05) ; LPC M BN IEITE FIRE FIHR a3 S NS 5 MAFAE .35 22 5 (P<0.05)
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Fig.2 Variations of leaf functional traits during different successional stages of forest community in Pingtan Island
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Fig.3 Variations of stem functional traits during different successional stages of forest community in Pingtan island
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Fig.4 A biplot for redundancy analysis showing the relationships between plant function traits and soil factors
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