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Diversity of Ground-Dwelling Beetles (Coleoptera) in
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Abstract: This paper studied the influences of forest regeneration on the diversity of ground-dwelling beetles
(Coleoptera) , in taxonomic level of families, in Wolong Natural Reserve (30°45' — 31°25'N,102°52’ - 103°24’E) , South-
western China. Comparisons were conducted among larch plantations of different forest ages, namely, recently planted (5
years old) , young (15 years old), mature plantation (45 years old), and natural deciduous broad-leaved forests (ca. 100
years old) . Larch plantations were dominated by non-native Larix kaempferi but interspersed with a few native L. master-
sian . Pitfall traps were used in the field collections. During the field research, a total of 7 444 beetles were collected, of
which, Carabidae accounted for 40.2% , Staphylinidae 38.3% , and Tenebrionidae 6.4% , and these three families were

considered as dominant groups. Family richness, diversity and evenness of beetles were significantly higher in three larch
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plantations than in natural broad-leaved forest; among the three plantations, the highest values were observed in the re-
cently planted whereas the lowest in the young plantation. Contrary to the above three indices, family abundance was high-
er in natural broad-leaved forest than in three larch plantations; within the three plantations, the lowest value were showed
in the recently planted whereas the highest value in the young plantation. Based on the family composition and abundance,
ground-dwelling beetles of three larch plantations and the adjacent natural broad-leaved forest could be separated by ordi-
nations of principal coordinate analysis (PCO) and cluster analysis, but beetle assemblages in the mature plantation was
similar to both natural forest assemblages and young plantation assembalges. Seasonal dynamics of family abundance were
similar among the three plantations, but significantly different from that of the natural broad-leaved forest. However, fami-
ly richness, diversity and evenness did not show the similar trends. Multiple linear regression analyses showed that the
coverage and height (or depth) of canopy layer, herbaceous layer and leaf litter layer were the most important factors in
determining the family richness, abundance, diversity; and evenness. Although some similar characteristics in beetle com-
position were displayed in the mature plantation as well as in the natural broad-leaved forest, our results showed that the
composition of ground-dwelling beetles in larch plantations differed obviously from those in the natural deciduous broad-
leaved forest at the family level. Finally we concluded that, in an attempt at reforestation by the establishment of planta-

tions, it is necessary to preserve the undisturbed deciduous broad-leaved forest for the purpose of protecting the diversity of
ground-dwelling beetles in Wolong Natural Reserve.

Key words: Ground-dwelling beetles; Reforestation; Diversity; Larch plantation; Natural deciduous broad-leaved
forest; Wolong Natural Reserve
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Tab. 1 Mean of the environmental variables per trap location =+ SE in the studied habitats in Wolong Natural Reserve
Larch plantation Age in years
Natural deciduous
5 15 45 broad-leaved forest
Age of trees years 5 15 45 100
Height of canopy layer CH m 2.99+2.67* 9.81+5.17" 34.38 +3.89° 15.68 +5.19¢
DBH of canopy layer DBH  cm 2.39+0.24* 13.75+0.68" 38.31+0.90° 16.75 +2.36"
Cover of canopy layer CC % 19.06 +0.35° 65.31+1.23" 50.31+1.18" 67.25+2.75¢
Height of shrubs SH m 0.00 +0.00* 1.84+0.36% 5.48 +2.98" 2.15+0.25%
Cover of shrubs SC % 0.00 +0.00* 20.44 +7.08" 46.25+6.18° 31.00 £4.21%
Height of herhs HH  cm 33.75+1.96° 23.75+1.74™ 30.31 +1.96%° 20.75+1.46"
Cover of herhs HC % 86.25 = 1.41° 59.38 +4.96 65.31+3.52" 65.75£4.51"
Cover of leaf litter LC % 13.25+2.09* 71.56 +4.82" 54.38 £3.50° 69.25+5.06"
Depth of leaf liter LD  cm 1.19+0.24* 4.97+0.38 5.13+0.39" 6.35+0.61"
Tukey a=0.05  The means with different superscripts are singnificantly different Tukey test
a=0.05
1.3 between-groups linkage
Bray-Curtis
PAST
Hammer et al 2001
Shannon-Wiener
2
s 2.1
H =- P;InP;
,;2, ! ' 7 444 31
Pi = nl/N I N 3
Pielou J=H'/InS 5%
S Ma & Liu 1994 85%
5 1% ~
4%
Kruskal-Wallis
non-parametric Kruskal-Wallis analysis of variance
Tukey Tukey post-hoc pairwise com-
parisons 23 1%
0.15%
2
SPSS 1997 3
Bray-Curtis U=12.25
Pielou 1984 Ludwig & Reynolds 1988 df=3 P<0.01
3
U=45.36 df=

1984

Pielou

3 P<0.001



U=42.55 df=3 P< 3
0.001
U=45.96 df
=3 P<0.001 2
3
1
2
Tab. 2 Abundance of ground-dwelling beetles collected with pitfall traps in the studied habitats in Wolong Natural
Reserve
Family . Larch plantation ~ Age in years Natural deciduous Percent

Guild” Total
5 15 45 broad-leaved forest %
Carabidae PR 167 495 465 1 863 2 990 40.17
Staphylinidae PR/FU 380 1127 546 794 2 847 38.25
Tenebrionidae SC/PH 1 55 212 205 473 6.35
Curculionidae PH 57 29 120 27 233 3.13
Elateridae PH 110 40 9 45 204 2.74
Pselaphidae PR 92 56 22 21 191 2.57
Scarabaeidae SC/PH 35 18 8 104 165 2.22
Chrysomelidae PH 50 36 32 14 132 1.77
Leiodidae SC/FU 4 9 9 11 33 0.44
Scaphidiidae FU 11 17 3 1 32 0.43
Cantharidae PR 2 5 10 11 28 0.38
Coccinellidae PR 18 3 3 3 27 0.36
Scolytidae PH 0 0 13 1 14 0.19
Nitidulidae FU 8 2 3 0 13 0.17
Erotylidae FU 1 5 3 0 9 0.12
Alleculidae SC 1 4 0 2 7 0.09
Byrrhidae PH 0 3 4 0 7 0.09
Silphidae SC 4 1 0 1 6 0.08
Cryptophagidae FU 2 2 1 0 5 0.07
Scydmaenidae FU 1 1 1 0 3 0.04
Lagriidae SC 2 0 0 0 2 0.03
Mordellidae PH 0 0 1 1 2 0.03
Meloidae PH 1 1 0 0 2 0.03
Histeridae PR/SC 0 0 0 1 1 0.01
Cerambycidae PH 1 0 0 0 1 0.01
Lucanidae PH 0 0 0 1 1 0.01
Sphaeritidae PH 0 0 0 1 1 0.01
Lycidae FU 0 0 0 1 1 0.01
Lampyridae PR 0 0 1 0 1 0.01
Bruchidae PH 0 0 0 1 1 0.01
Cleridae PR 0 0 0 1 1 0.01
Other beetles 4 3 2 2 11 0.15

Total 952 1912 1 468 3112 7 444

“ PR Predators  PH Phytophagous ~ SC Scavengers  FU Fungivores
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Tab. 3 Family richness

diversity evenness and abundance

individuals of ground-dwelling beetles

as measured by pitfall traps in three larch plantations and a natural deciduous broad-leaved

forest in Wolong Natural Reserve

Larch plantation Age in years

Natural deciduous

5 15 45 broad-leaved forest
Family richness S 9.13+£0.35* 8.25+0.36% 9.00+0.32* 7.45+0.39"
Family diversity H' 1.64 +0.05° 1.16 £0.05" 1.50+0.03* 1.09 £0.04°
Family evenness J 0.75+0.02* 0.55+0.02" 0.69+0.01* 0.55+0.02"
Individuals 59.25+4.01° 119.31 +8.80" 91.63+4.12° 155.50 = 7.47¢
Tukey a=0.05 The means with different superscripts are significantly different
Tukey test a=0.05
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Tab. 4 Regression analysis of environmental variables and family richness diversity evenness and abundance of
ground-dwelling beetles in the studied habitats in Wolong Natural Reserve

Regression model' F R*/P
Family richness S =12.17-3.54LC - 2.74HC 11.21 0.26/0.000""
Family diversity H' =2.08-0.69LC -0.42HC-0.37CC-0.01CH 23.85 0.60/0.000""
Family evenness J =0.74-0.26LC+ 0.002CH 24.40 0.43/0.000*"
Family abundance
Beetle abundance = 79.31 + 7.93LD + 39.27CC - 0.98HH 22.61 0.52/0.000""
Carabidae abundance = 37.14 + 7.54LD - 1.02HH 23.42 0.42/0.000""
Staphylinidae abundance =29.27 +35.86L.C - 2.42CH + 1.78DBH 10.07 0.32/0.000"
Tenebrionidae abundance = —2.80 +0.86LD + 0.33CH 28.58 0.47/0.000""
Predator abundance = 61.95 + 8.76LD — 48.16CC - 0.82CH - 0.90HH 19.83 0.56/0.000""
Phytophagous abundance = 16.17 - 13.90LC 39.12 0.37/0.000*"
Scavenger abundance =0.31 + 1.13LD + 0.28CH 19.24 0.37/0.000""
Fungivore abundance 0.65 0.09/0.747
** P<0.01 ! 1 The label was same as in Tab. 1
3
Niemeld et al 1993
Magura et al 2003 1996 Magura et al 2002 2003
pH
Yu et al
2003 2004a
pH
1 Magura et al

2002 2003
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