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Influence of edge effect on diversity of ground-dwelling beetles across a

forest-grassland ecotone in Wolong Natural Reserve Southwest China
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Academy of Sciences Beijing 100080 China 2. Graduate School of the Chinese Academy of Sciences
Beijing 100039 China 3. Wolong National Natural Reserve Wenchuan Sichuan 623006 China
Abstract This paper studies the influences of edge effect on ground-dwelling beetles Coleoptera across a
forest-grassland ecotone where the forest interior the forest-grassland edge and the grassland are compared
using beetle diversity abundance and composition in family level as the main indicator. The study was
conducted in Wolong Natural Reserve 102°52" — 103°24'E  30°45' — 31°25'N  Sichuan Southwest China.
Beetles were collected with pitfall traps in 45 plots along five replicated transects extending 100 m from the
edge into the forest interior and 100 m into the grassland with a 25 m interval between different plots. During
the field research a total of 4 736 beetles were collected. Of these beetles belonging to 28 families Carabidae
comprised 49.5%  Staphylinidae 23.5% and Elateridae 13.0% of the total being considered as dominant
groups. From forest interior to forest edge and then to grassland family abundance decreased in sequence but
family diversity and evenness increased in sequence. Based on the family composition and abundance ground-

dwelling beetles from the forest interior and those from the grassland were separated from each other by PCoA
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ordinations but the beetle assemblages in the forest edge were similar to those found in both the forest interior
and grassland suggesting that the beetle assemblages on the forest edge were dispersed from both of the two
adjacent habitats. Seasonal dynamics of family richness and abundance in the forest edge were more similar to
the forest interior than to grassland. Predators and scavengers of ground-dwelling beetles showed the similar
seasonal changes between the forest interior and edge while the seasonal variation of the phytophagous in the
forest edge was more similar to that in grassland. Multiple linear regression analyses showed that litter cover
was the most important factor determining the family diversity and evenness of ground-dwelling beetles and
litter depth and canopy cover affected the family abundance. The results indicated the forest edge had obviously
different composition of ground-dwelling beetles from that in forest interior at the family level . Since increasing
forest fragmentation would result in more edge it is so necessary to preserve a large enough area of undisturbed
deciduous broad-leaved forest for protecting the diversity of ground-dwelling beetles.
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Table 1 Abundance of ground-dwelling beetles collected with pitfall traps
Family Guild Forest Edge Grassland Total Percentage %
Carabidae PR 1508 642 193 2343 49.47
Staphylinidae PR/FU 618 361 133 1112 23.48
Elateridae PH 11 275 331 617 13.03
Tenebrionidae SC/PH 174 44 0 218 4.60
Scarabaeidae SC/PH 79 62 30 171 3.61
Pselaphidae PR 16 23 21 60 1.27
Curculionidae PH 22 11 16 49 1.03
Chrysomelidae PH 8 19 18 45 0.95
Silphidae SC 1 25 3 29 0.61
Byrrhidae PH 0 6 13 19 0.40
Leiodidae FU 10 6 3 19 0.40
Cantharidae PR 9 4 2 15 0.32
Coccinellidae PR 0 4 4 8 0.17
Nitidulidae FU 0 4 0 4 0.08
Histeridae PR 1 2 0 3 0.06
Alleculidae SC 1 1 1 3 0.06
Meloidae PH 0 3 0 3 0.06
Scolytidae PH 1 0 2 3 0.06
Lycidae FU 1 1 0 2 0.04
Bruchidae PH 0 1 1 2 0.04
Cerambycidae PH 0 0 1 1 0.02
Lucanidae PH 0 1 0 1 0.02
Sphaeritidae PH 1 0 0 1 0.02
Lampyridae PR 0 0 1 1 0.02
Mordellidae PH 0 1 0 1 0.02
Scaphidiidae FU 1 0 0 1 0.02
Cryptophagidae FU 0 0 1 1 0.02
Cleridae PR 1 0 0 1 0.02
Other beetles 0 3 0 3 0.06
Total 2 463 1 499 774 4 736
PR Predators PH Phytophagous  SC Scavengers FU Fungivores.
P <0.001 2
3 U
U=31.79 df=2 P<0.001 1 5.81 df=2 P=0.06 1
U= 3
18.30 df=2 P<0.001 U=21.05 df=2
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Table 2 Mean of the environmental variables per trap location in the studied habitats (n = 15)

Coverage %

Location Canopy Shrub Herbaceous Leaf Depth of leaf litter
layer CC layer SC layer HC litter layer LC layer em LD
Forest interior 71.33+4.62 a 32.67+£5.18 a 63.33+5.04 a 74.00+4.53 a 6.97+0.68 a
Forest edge 38.67+9.43 b 24.67+5.01 a 75.53+£6.25 a 46.00+8.07 b 3.44+£0.74 b
Grassland 0.00+0.00 ¢ 10.93+£2.36 b 90.93+1.93 b 10.80+2.78 ¢ 0.73+0.23 ¢
+ P <0.05 Data in the table are mean + SE  and means within a column followed by

different letters are significantly different P <0.05 .

3
5
=048 F=41.51 r=
P<0.001 ¥ =046 F=38.19 P< 0.69 F =100.04 P <0.001
0.001 ©=0.53 F=50.32 P<0.001
¥=0.63 F
=38.03 P<0.001 ©=0.41 F=16.34 P <0.001 3
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Table 3 Regression analysis of environmental variables and family richness, diversity, evenness
and abundance of ground-dwelling beetles

Regression model /P
Family richness 0.11/0.470
Family diversity H' =1.53-0.57LC 0.48/0.000™
Family evenness J =0.74-0.241LC 0.46/0.000™
Family abundance
Beetle abundance = 56.97 +7.72LD + 51.86CC 0.63/0.000™
Carabidae abundance = 16.87 +95.99CC 0.69/0.000™
Staphylinidae abundance = 11.30 + 3.61LD 0.53/0.000"
Elateridae abundance = 19.96 + 36.96CC - 60.70LC 0.41/0.000™
Predator abundance =27.16 + 6.56LD + 74.23CC 0.71/0.000™
Phytophagous abundance = 23.50 + 36.511L.C - 62.54CC 0.43/0.000™
Scavenger abundance = 3.02 + 17.29CC 0.38/0.000"
Fungivore abundance = 0.27 + 0.09LD 0.12/0.011"

* P<0.05 " P<0.0I. 2 The abbreviations representing coverage or depth of leaflitter as defined in Table 2.
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