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Species Diversity of Litter-layer Beetles in Four
Forest Types in Eastern Hengduan Mountain Region

YU Xiao-dong LUO Tian-hong ZHOU Hong-zhang”

Institute of Zoology the Chinese Academy of Sciences  Betjing 100080  China

Abstract Using pitfall traps we built up 20 plots in the Eastern Hengduan Mountain Region = Southwest China
to compare the composition and distribution of litter-layer beetle communities among managed secondary forests MSF  of
plantation after clear-cutting unmanaged secondary forests USF surrounding by farmland after clear-cutting contiguous
natural Abies forests NAF  and contiguous natural Rhododendron elfin forests NRF . Based on principal component
analysis PCA and cluster analysis of species and individuals of litter-layer beetles we discussed the effects of clear-cut-
ting and management practices. A total of 4 292 individuals representing 24 families were collected between July 8 and Ju-
ly 14 2001. Of these individuals of the family Carabidae take 46.8% of the total Agyrtidae 13.1%  Staphylinidae
11.4% and Scarabaeidae Curculionidae and Tenebrionidae each more than 5% . These six families can be considered
as common groups in the study area. The individuals of Carabidae were significantly more abundant in NRF than those in
the other forests and significantly sparser in USF than those in the other forests. Agyrtidae was found more frequently in
two uncut natural forests than in two secondary forests after clear-cutting. More individuals of Tenebrionidae were found in
NRF than those in other forests. Significantly more individuals of Cantharidae were trapped in NAF and MSF than in
USF. Elateridae was found significantly more frequently in USF than in MSF and NAF. The individuals of Curculionidae
were more abundant in MSF and NRF than in USF. More individuals of Chrysomelidae were trapped in NRF than in USF.
Beetle capture per 100 traps per day was gradually increased from USF MSF  NAF to NRF  but evenness was opposite .
MSF had the highest species richness and diversity values. USF and NRF had the lowest values of richness and diversity
respectively. Principal component analysis and cluster analysis showed that beetle community of USF was different from
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those of the other forest types although the beetle community of MSF was similar to two uncut natural forests the similar-
ity between MSF and NAF was much low. Based on these results we conclude managed plantation after clear-cutting

contribute to the re-establishment of the diversity of litter-layer beetle assemblages in Eastern Hengduan Mountain Region .
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101°
07" ~102°10'E 28°19" ~ 29°20'N
8.8 C 890
Lenski 1982  Jennings et al 1986 Niemeld mm
et al 1993 Duchesne et al 1999 Heliolad et al
2001 Magura et al 2000
Staddon et al 1996 1
4
Klein NP 3735 ~ 4300
1989 Eyre et al 1996 Gibbs & Stanton 2001 m WP 3675 ~ 4 135 m EP
2120 ~2 665 m 10 ~ 15
km 20 2 hm?
1 NP WP 6
. . . . NAF NP1 ~ NP4 WP2 ~ WP3 3
7~ 03k 237~ 3N NRF NP5 WP4 ~ WP5 5
MSF NP6 ~ NP9 WP1 EP
6  USF EP1~ EP6
1.2
Zhang et al 1997
Martin 1978
Baars 1979 Miihlenberg 1989
Chen 1992 1993 50 Im 3~
6d Yuetal 2001 2003

2001 - 07 - 08 ~ 14

Brues et al 1954
Freude et al 1964

1.3

100

Sokal & Rohlf 1995
1.1 Shannon-Wiener



1 9
S
H =- >)PilnP
P ANOVA LSD
P, = n,/N i N SPSS
Pielou J = H /InS 1997
S Ma & Liu 5
1994
principal component analysis 2.1
PCA Pielou 1984 4292
20 2 009
46.8% 562 13.1%
488 11.4% 3
71 %
5%
Pielou 1984 18
9% 2
5
between-groups linkage 4 3
squared euclidean distance
1 4
Table 1 Characteristics of four types of forest investigated in Eastern Hengduan Mountain region
NAF NRF MSF USF
Canopy tree layer
Abies
Dominant tree species Rhododendron Abies or Picea Quercus  Juglans  Pinus
Cyclobalanopsis
Subdominant tree species Betula  Abies Quercus  Rhododendron
Betula  Picea  Cy- Cyclobalanopsis Betula  Ulmus  Picea A-
clobalanopsis bies  Rhododendron
Rhododendron
Height m 12~18 <5 3~5 5~8
Coverage % >70 90 <50 50 ~ 60
Canopy density High High Low Low
>0.6 >0.8 0.3~0.4 <0.4
Years yr. > 100 > 100 10 10~ 30
Density Medium High High Medium
Shrub layer Sparse Sparse Sparse Dense
Herb layer Sparse Sparse Dense Dense
Leaf litter Thick Thick Thin Thin
Soil moisture High High Medium Low
Management Little Little Little
Clear-cutting ~ shrubs &
weeds periodically
Disturbance Low Low Medium High
NAF Natural Abies forests ~ NRF Natural Rhododendron elfin forest ~ MSF

Managed secondary forests

USF

Unmanaged secondary forests
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Table 2 Total individual number and proportions of different beetle families living in litter
layer and captured in the four forest types in Eastern Hengduan Mountain Region
Forest types
Family "’ - %
USF MSF NAF NRF Total Percentage

Carabidae 54 458 636 861 2 009 46.8
Agyrtidae 0 44 329 189 562 13.1
Staphylinidae 68 145 145 130 488 11.4
Scarabaeidae 180 38 49 97 364 8.5
Curculionidae 29 74 80 66 249 5.8
Tenebrionidae 29 8 71 121 229 5.3
Chrysomelidae 5 23 17 64 109 2.5
Ischaliidae 0 36 31 1 68 1.6
Cantharidae 17 31 8 56 1.3
Elateridae 31 3 2 12 48 1.1
Leiodidae 2 12 22 1 37 0.9
Sphaeritidae 0 0 16 0 16 0.4
Anthicidae 13 0 0 0 13 0.3
Alleculidae 2 6 0 0 8 0.2
Pselaphidae 3 1 2 0 6 0.1
Cerambycidae 1 3 0 0 4 0.1
Cicindelidae 4 0 0 0 4 0.1
Trogositidae 0 0 3 0 3 0.1

Histeridae 2 0 0 0 2 <0.1

Coccinellidae 1 0 0 0 1 <0.1

Lampyridae 0 0 1 0 1 <0.1

Mordellidae 1 0 0 0 1 <0.1

Scaphidiidae 1 0 0 0 1 <0.1

Silphidae 0 0 1 0 1 <0.1
Other beetles 7 0 5 0 12 0.3
Total 433 868 1441 1 550 4292 100
USF MSF NAF NRF 1 The meaning of USF MSF NAF and NRF were the same as Table 1

3 4 1

Table 3 Beetle families with significant differences in individuals' compared between the four forest
types in Eastern Hengduan Mountain region

+ Mean + SE
Family F
USF MSF NAF NRF

Carabidae 5.05+0.95° 57.38 +7.45 49.59+5.79 161.55 +41.09¢ 11.14™

Agyrtidae 0.00+0.00* 2.25+1.29* 24.06+5.53 29.95+5.23" 7.027"

Tenebrionidae 2.25+0.60 0.85+0.17* 4.48+0.88" 21.31+3.20° 8.60°"
Cantharidae 0.00 +0.00 1.92+0.36" 2.19+0.41° 1.55+0.19% 3.54"
Elateridae 3.08 £0.48" 0.37+0.04" 0.15+0.01" 1.78+0.83* 3.99*
Curculionidae 3.14+0.30* 9.81+0.44" 5.81+1.41% 11.89 £2.65" 2.39
Chrysomelidae 0.43+0.07 2.19+0.46% 1.14+0.15® 8.74 +5.24" 2.04

*P<0.05 ** P<0.01 Numbers within a row followed by different superscript
are significantly different ANOVA LSD

USF  MSF
' 100

NAF  NRF 1 The meaning of USF MSF NAF and NRF were the same as Table 1

Number of individuals per 100 traps per day
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Table 4 Comparisons of index values of number of individuals richness diversity and evenness from four
forest types in Eastern Hengduan Mountain Region

* Mean + SE
F
USF MSF NAF NRF
Individuals 42.35+7.19° 108.18 + 14.80* 115.62 £ 15.00° 294,73 +58.61" 4.327"
Richness S 23.19+0.92° 38.57+1.75" 29.37 +1.34% 34.72+1.83% 2.15
Diversity H' 2.55+0.29% 2.90+£0.11° 2.48+0.21% 2.13+0.08" 1.52
Evenness J 0.82+0.09 0.80+0.01 0.73+£0.05 0.61+0.05 1.64
P <0.01
Numbers within a row followed by different superscript are significantly different
USF MSF NAF NRF 1 The meaning of USF MSF NAF and NRF were the same as Table 1
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Fig.2  Ordination of principal component analysis of litter-layer beetle species captured
in 20 plots of four forest types
1 2 23.2% 22.8% 1 Component 1 and 2 explained
23.2%and 22.8%of the variations respectively. The plot codes are the same as those in Fig.1
USF MSF NAF NRF 1 The meaning of USF MSF NAF and NRF were the same as
Table 1
69%  67%
40% Yu et al
2001 2003 Magura et al 2000
3.2

Lenski 1982 Jennings et al 1986 Duchesne et
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Levin & Paine 1974
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Fig.3 Dendrogram of cluster analysis of litter-layer beetle species
captured in 20 plots of four forest types
1 Branching patterns
were produced using the method of between-groups linkage based on Squared Euclidean dis-

tance. The plot codes are the same as those in Fig. 1
USF MSF NAF NRF 1 The meaning of USF MSF NAF and NRF were the same

as Table 1
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