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Abstract: The phylogenetic structure of communities is a fundamental component in our ability to understand community
assembly processes and species coexistence. However, although there have been many studies of the spatial and temporal
variation in community structure, few have applied these observations to the dynamics of phylogenetic structure. Here, we
performed such an analysis to study temporal and spatial variations in the phylogenetic structure of Fagus hayatae

communities, Class II protected plant, in China. In 2006, all free-standing woody stems with a diameter at breast height
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(DBH) =1 cm were tagged, mapped, identified, and measured for DBH, and height in a 1-hm’ forest dynamic plot in
Qingliangfeng National Nature Reserve, China. This was followed by re—censuses in 2011 and 2016, in which we recorded
the survival status and DBH for previously recorded stems and documented new stems with DBH =1 c¢m. On the basis of
these three censuses spread across a decade (2006, 2011, 2016) , we measured the dynamics of the phylogenetic structure
at three spatial scales (10 m, 20 m, and 50 m). We used global seed plant phylogenetic data to construct a phylogenetic
tree of F. hayatae communities, and selected the mean phylogenetic distance ( MPD), mean nearest taxon distance
(MNTD) , net relatedness index ( NRI), and nearest taxon index ( NTI) to describe the phylogenetic structure of F.
hayatae communities. Additionally, we randomly resampled 999 plots at 10 m, 20 m, 50 m scales using a moving split-
window technique to create plots at different spatial scales. Analysis across spatial and temporal scales produced the
following results. (1) On decadal time scales, the species richness and abundance of F. hayatae communities both
decreased. MPD decreased, whereas MNTD increased. NRI and NTI both significantly positively increased at large scales,
but did not change at small scales. (2) As the spatial extent of analyses increased, so did the strength of the trends
observed. Thus, the phylogenetic structure of F. hayatae communities showed a clustering pattern and was spatial scale
dependent. The largest variation in the phylogenetic structure across time was found at the 50 m scale. We concluded that
from 2006 to 2016, the phylogenetic structure of F. hayatae communities was clustering, whereas the phylogenetic
relationships between nearest species became more distant. Moreover, the effects of environmental filtering dominated the
phylogenetic structure dynamics of F. hayatae communities at large scales. This is in contrast to the effects of stochastic
processes and interspecific competition, which dominated at small scales. Against a background of global climate change and
forest degradation, further studies on scale dependence are needed to gain a better understanding of the mechanisms of

community assembly, and to protect these endangered species.
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environmental filtering

TEVE N BUAT Wb A o A R A A i R R T RO 2R RET TS R A ES G TR AL s s 25
WIS O LSRR AL, X 7 77 i R0 1) A L i 0] OC 2R RRE 9% SR S5 i P o AR 2000 4F,
Webb 1 U8 FH i R M AR BEE ORI ML) 2002 4, Webb 45 itk — 2 R Ge b ik T #EVR 1% R 45
FIBIRTE R BARTT ¥k, A M) FH 3 2R 2 % % R 46 %0 (Net Relatedness Index, NRI) | ¥+ 55T Fft 4] 2% 2% 5% & 115 4L
(Nearest Taxon Index,NTI) SR BORTE RS O3S R A RIME R BRI R EE A e 0 IR AR B R LS R 8
PLUESE S P HE R A AR S B U AR OC T AR R R R P B R AR R A R S AL (£ 1),
FE SIS L ZRAR AR T 2 (R A R 1 3R 25 R 9T BB 3k DB A R 2 X = B A R LA . Whitfeld
A NTEWF ST BT BRI 15 R 4540 v 2R AR ZRAR I R A5 5 PR B IR A s A

F1 HERBIESIEREMMNXR

Table 1 Relationships between community assembly processes and phylogenetic structure
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Phylogenetic Phylogenetic
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structure structure
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2 1 i V8 Density effect jiN il i <0 iniie
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Table 2 Dynamics of species composition of Fagus hayatae communities from 2006 to 2016
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Fift Species 154 149 138
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Fig.2 The mean phylogenetic distance (MPD) values and the mean nearest taxon distance ( MNTD) values for different scales
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Fig.3 The net relatedness index (NRI) values and the nearest taxon index ( NTI) values for different scales
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