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Abstract

Aims Many competing theories seek to identify the mechanisms behind the community assembly. Niche theory
and neutral theory are among the two most competing mechanisms. Exploring factors controlling the patterns of
B-diversity is an approach to reveal the underlying mechanisms of community assembly. In this paper, we aim to
reveal the B-diversity pattern of understory in planted forests of the central Loess Plateau and to evaluate the rela-
tive influences of deterministic (environmental filtering) and stochastic (dispersal limitation) processes on the
community assembly.

Methods We sampled in total 107 sites of planted forests spatially spreading over the central Loess Plateau. In
each site, three plots (10 m x 10 m) were randomly designed each at a distance of about 50 m. The floristic com-
position, community structure, and environmental conditions were investigated in each plot. We calculated the
dissimilarity (fsim) of species composition, geographic distance and environmental divergence for each of the
5 671 site pairs. We used random forest (RF) to quantify the influence of the selected factors on species composi-
tion, and distance-based multivariate regression method (MRM) to fit the relationship between dissimilarity, geo-
graphic distance and environmental divergence. To quantify how and in what extent the environmental filtering
and the dispersal limitation influence the species composition among sites, we performed the principle coordinates
of neighbor matrices (PCNM) and distance-based RDA (db-RDA) to select the pronounced independent variables.
We then partitioned the variance into three parts, namely, 1) independent contributions of geographic distance; 2)
independent contributions of environmental divergence; and 3) the joint contribution of both.

Important findings The community similarity declined with increasing geographical distance and environ-
mental divergence. Geographical distance and environmental divergence together explained 47.8% of variance in
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the dissimilarity in species composition. The spatial variables accounted for 14.1%, while the environmental vari-
ables accounted for another 9.8% of the variance in dissimilarity of species composition. Annual precipitation and
basal area of trees are the two most important environmental factors influencing the pattern of dissimilarity of
species composition. These results implied that both environmental filtering and the dispersal limitation play im-
portant roles in shaping the community assembly of the herbaceous layers of planted forests in the central Loess

Plateau.
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Myers, 2011).

B2 FEIEAE JR) SRRV 1) 47 it 4 RS FR) AR A 155 1
(Anderson et al., 2011; Legendre & de Caceres, 2013),
a7 B2 FE VA Ry 15 72 () P 58 AN BRI e o M 2 [ )
5% Za ] fh7 B A AS S BEAR A A Ik BRSSO R TA A R
(1) FH % ZL% (Condit et al., 2002; Kraft e al., 2011).
B FENERS J) T2 B IR R PR, )3 4 A B
X A b ) 490 o 2E B A2 A ) i 2 4 B i (Petermann
et al., 2015; Jamoneau et al., 2018). £ 5 T
AL, T HCOR R 22 R AR SR I 5 R A
K, EYBh T (030 G 2 P R B AR AR
KRR T2, HPHER B Bl 2 7] J& 1 (A0 R AL
JE W S0 B 40 g AT v A o A rh oy T B Dy E
(] £ t&.(Seidler & Plotkin, 2006; Page & Shanker,
2018)

BB PR L I R T ) S 10 A R
Y, WZREH BT B LR A &

(11 2h g J 14 22 73 55 K 3K (Condit & Hubbell, 2002),
TR I AR 22 53 AL Gy SRR U TR) B 22 RE AR 1) 22 e AT
Mr(Legendre et al., 2009; Burrascano et al., 2011;
Myers et al., 2013). Gibson%(2017)7E 8 KAV 74 g
Vb P R T AR Y, BB P IAR B (R . -
S5 RN 7% () A ) L ] e R A U P b 2 AR 4K (1) 87 %,
By AINERE o R R IS N s C N
TR BT AR ZE R, REACL BE PR S ) SRR R
R SRR VA M NI % F 5 (Anderson et al.,
2011; Siefert et al., 2013). TangZ£(2013)7EH E L 75
T EE R RV AT SO R B, FR PR |] EAH G
(R EEM 5, BEVR )R 2E RSOAF ALY B 1t 39 P 5 R PR 05
72 7 [P 3G KM/ o

2 e S R PR 4 T G AR R AR
LB N AR X (Fu er al., 2011). A LL T A0 5
X, 755 SRR AR 5 1) 3 b o AT B VR A
FIL BRI FEAR T (EFHEE, 2013)0 18X A 1)
UG RGN, B AN BE ML R T R R
1E 52 A TRVBE 50 56 AR 978 R s . 1 P45
(2013) LA - 75y Ji 727 U4 R [X (1) S5 b A A 3 0 S %ot
B, W70 3% BA s P I AR A0 Bl Lo 2 24 70 T )
AR TR, HBENLS AR TE T N E N
oo T A (2016) X B A JE AL (Pinus
tabuliformis) KB ¥& S U VEEAT AT 45, A8
T SR RORCR BTG R, BAR
SRR R Z X RS M S . (HEA BT
T R PR — A B (U S AR X)) [ /N R 5T,
X DX R B () ST RS A A2 o T 1 R A
BLI X P 2L s A Ry A T S B A RURE 20
(Chase, 2014), Ff HAS [ 1 28 A6k T30 55 K0 4 A]
IRl ¥ R 1 S AN [ (Tuomisto et al., 2017). Bk,
WAL DX IR AR 2R B ey S b X 7 A

R,

DOI: 10.17521/cjpe.2018.0153

©U 00000 Chinese Journal of Plant Ecology



836 HMEL A Chinese Journal of Plant Ecology 2019, 43 (9): 834-842

RN B JZ 2 AR AR AE S R G010 ARG
(Gilliam, 2007), fEFRMAER REPAEE G H R
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Fig.1 Sketch map for the central Loess Plateau, showing the location for 107 sampling sites.
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Fig. 2 Results of random forest (RF) model and multiple regression method (MRM) based on distance matrices. The importance of
the ecological factors and the test results of significance are shown in A1 and A2, respectively; B and C respectively shows the
relationship between dissimilarity of species composition with increasing geographical and environmental distance. AP, annual
precipitation; Asp, aspect; BA, basal area; Den, density; DeltaH, delta height; Ele, elevation; Geo, geographical distance; HC,
herbaceous coverage; MAT, mean annual temperature; Slo, slope; 7C, tree coverage; TH, tree height. Dashed line represents Lowess
line, solid for linear fitted regression line.

R L U TR SR BRI RN A AR 22 7R A5 R (%)

Table 1 Results of variation partitioning of understory species composition of the planted forests in the central Loess Plateau (%)

S3fE¥R4 Partitioned parts SHREE R Value of each part
AL A T B 7> Pure interpretation of environmental variables 9.8
21 7% [B] (R T i B34 Pure interpretation of geographic variables 14.1
WA il B84 Joint interpretation 23.9
KPS Unexplained part 52.2

KT ARER, P AL RER I IR R BT (82B), KUY BRI L 3+
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TR N14.1%, XA EAS TR 70 X A8 $2 4t FEEE LTS T AP P 1 1) 4% 3% (Saura & Pascual-
TR . B MR BN, BEVABZFEMERILN  Hortal, 2007; Urban et al., 2009), {H 24 HURE /155
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(Page & Shanker, 2018),
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