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Abstract: The term beta diversity was first introduced by Whittaker in 1960. It is described as variation of the species
composition of assemblages. Beta diversity can be partitioned into two antithetic components, that is spatial species turnover
and nestedness of species assemblages. Identifying those two components of beta diversity is an important task for revealing
the mechanisms of community assembly. Some studies have been performed to disentangle the spatial species turnower and
nestedness for communities in aboveground ecosystems, however, beta diversity of assemblages in belowground ecosystems
is still unclear. The objective of this study is revealing the beta diversity of ground beetle assemblages and then partitioning
the beta diversity into spatial species trunover and nestedness of species assemblages. Field experiments were carried out
using pitfall traps in two broad-leaved Korean pine ( Pinus koraiensis) mixed forests in Liangshui and Fenglin nature

reserves , respectively, Xiaoxing’an Mountains, Northeast China. We collected ground beetles in a 9 hm® plots (300 m X
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300 m) by regular sampling method in August, October in Liangshui plot. We captured ground beetles in a 9 hm” plot (300
m X 300 m) with the same method in August, October in Fenglin plot. There were 450 traps in Liangshui and Fenlin plots
in total, respectively. We identified beetles into species level. We analyzed Carabidae, Staphylinidae and Silphidae beetles
because their dominance in richness and abundance in each plot. We evaluated beta diversity based on PERMDISP2
method. We partitioned total beta diversity into spatial species turnover and nestedness of species assemblages. In total, 39
species and 856 individuals were captured in Liangshui plot. Forty-three species and 1182 individuals were collected in
Fenglin plot. Results of diversity analysis showed that (1) Significantly higher species richness and abundance of entire
beetle assemblages (total beetles of those three families) were detected in August in Liangshui plot. While significantly
higher species richness and abundance of entire beetle assemblages were detected in October in Fenglin plot. The
distribution of species richness and abundance for each Carabidae, Staphylinidae, Silphidae assemblages in Liangshui and
Fenglin plots were family dependent. (2) There were no significant differences of beta diversities in ground beetle
assemblages between Liangshui and Fenglin plots, except for Carabidae and Silphidae assemblages in August. (3) Beta
diversity patterns for entire ground beetle assemblage and each family beetle assemblage were almost completely caused by
spatial species turnover in Liangshui and Fenglin plots, while the contributions of nestedness of species assemblage were
small. It suggested that beta diversities of ground beetle assemblages were mainly structured by spatial species replacement
but not by species loss, suggesting a high proportion of endemics present in the two mixed forests. In this study, we
suggested that spatial species turnover is the most important component for beta diversity in broad-leaved Korean pine mixed
forest, therefore a more important role of spatial species turnover should be considered for understanding the mechanisms
driving ground beetle assemblages in broad-leaved Korean pine mixed forest. This study provides scientific foundation for

revealing the mechanisms of community assembly in soil animal community.

Key Words: Beta diversity; spatial species turnover; nestedness of species assemblages; ground beetle; broad-leaved

Korean pine mixed forest; Xiaoxing'an Mountains
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Fig.1 Beta diversities of Carabidae, Staphylinidae, Silphidae and entire beetle assemblages in different months in the Liangshui and
Fenglin plots
B AR RS B 2em A R T B BOK AR Z 1] beta Z2 R 12250 .35 (P<0.05) s AN TR BUKEEMA T 5 2 [0 beta 2414
255 W3 (P<0.05)

3 e

AU R B, FARTE 8 H HAT T i ) 4wl B Rl R E AR 5 MHOKIAE 10 A 45 (HEA
[FIRHIRN 22 R e B R UM 22 5 D RTS8 .10 H 78 FARTE AL Kol 2R 8 A1 10 H 43 B4
FARAFKE R FER AT 10 A7ERUKE A

8 H UKL H B beta ZHEMENTIAR T FAK, ZEHRLEY beta Z2HEME I BT 5 T 4K, HAWERHE beta 224
PEAE UK AR B 257, UK A28 BT L 28 R o BB beta ZHEMETE 810 A W] B W] A4 22
ST, T EMOR B A Gy AL A 22 5%, i TSI QUM A 1 8 .10 A %l , AN BEUE I UK Al 4= bk 2
H beta ZFEVERIIS ERLAEYE , beta ZREVE RS SPE T A 15 Tk — LT RE

BRI AR Y RIS RHAEREAY beta Z2REPEHR T2 22y 25 18] Wy b e 4 28 B, ) 42 o B ) ST RAR /DS
A BUKMEAR G R 25 HORE ol Rt ZE R Dk A S L #2 ph  P e 5R , BIV 32 22 ph A
HiP i (endemics ) 2 A1 ARG Sl Rr a5 1™, Wy b 2 A0 BRI AR 8 /0N , LI o it 2L WA b P 0 o e 5 O
AN XA E R EHERR TP (300 m) B BRI ik SR A R AR Y 2 T R R

http ; //www.ecologica.cn



462

A

PN
PO

L,
e

iz

38 %

(777 2 o — T 7
1.0 1.0 |
0.8 0.8 H
z
S 06 0.6 {
2
g
'E‘S‘ 04 H 0.4 H
2
0.2 0.2
0 . ) L ) ) . L ) )
8H 10H | 84 10H |8H 10H | 84 10H 8H 10H | 84 10 |8H 10H | 8H 10H
HHF el Hopg FEHRE LY HHF Fed dupt FERR LN
Carabidae taphylinidae | Silphidae |Entire beetles Carabidae [Staphylinidae| Silphidae |Entire beetles
B2 mKFEFERAE R GRS BRI R 3E AR B0 R B = (8 4 PR S0 ) o SR B R

Fig.2 Partitioning of beta diversity into spatial species turnover (B, ) and nestedness of species assemblages (By;s) components for

Carabidae, Staphylinidae, Silphidae and entire beetle assemblages in different months in the Liangshui and Fenglin plots
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