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The diversity of ground-dwelling beetles at cultivated land and restored habitats

on the Bashang plateau
LIU Yunhui, YU Zhenrong* , WANG Changliu, LI Liangtao, CHANG Hong

College of Resources and Environmental Science, China Agricultural University , Beijing 100193, China

Abstract; Land degradation is one of the main causes for biodiversity declines. The restoration of degraded habitats by
reforestation and decreased management intensity has therefore been proposed as an important measure for biodiversity
conservation. A comparison between invertebrate assemblages from different habitats allows an evaluation of the impacts of
anthropogenic land-use changes on biodiversity and an assessment of the effectiveness of restoration schemes. In this study,
pitfall traps were used to sample ground dwelling beetles on four replicate plots representing three habitats; cultivated
fields, replanted woodland and non-grazed grassland, at Chongli county, Bashang plateau in Northern China. The study
region has experienced profound degradations due to overgrazing and land reclamation in past centuries and recently became
a source area for dust storms affecting Beijing and Tianjing cities. The diversity of beetle families and ground beetle species
were compared between habitats to investigate the following questions: (1) Do non-grazed grassland and replanted woodland
harbor significantly more diverse beetle assemblages than intensively managed cultivated fields? (2) Do diversity data
derived at species (ground beetles) and family level (all beetles) follow the same trends among habitats, and can therefore
be interchangeably used to evaluate the environmental impacts of habitat change and the success of restoration schemes? The
results showed that (1) replanted woodland and non-grazed grassland harbored very similar carabid species assemblages and
Coleoptera family assemblages, which were significantly different from assemblages on cultivated land; (2) a significantly
greater number of both carabid species and Coleoptera families were found on cultivated land in comparison to replanted

woodland and non-grazed grassland. For carabid assemblages, Fisher's o was also significantly greater on cultivated land
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than at replanted woodland, but no significant differences between habitats were observed for beetle family diversity. The
minor differences in beetle assemblages at grassland and woodland habitats might be explained by the fact that the woodland
sites had been established on formerly degraded grassland, and hence initially harbored a similar species pool to the
grassland plots. The higher productivity, potentially resulting in more diverse food resources, and the open spaces in parts
of the cultivated land enhancing the effectiveness of pitfall traps, may be the main causes for the higher diversity in ground
dwelling beetles sampled on cultivated land. The short time period of recovery and a complete lack of management could
also have led to less diverse ground dwelling beetle assemblages on woodland and grassland sites. Although the diversity
patterns at family level for all coleopterans showed similarities to patterns observed at species level in ground beetles,
correlations of diversity values between these taxonomic levels were not significant, with the analysis at species level
appearing more sensitive in detecting habitat changes. The results indicate that cultivated land in the study area plays an
important role in enhancing the overall species pool, as it sustains diverse and unique ground dwelling beetle assemblages.
Nonetheless, a diverse landscape mosaic consisting of cultivated land, grassland and replanted woodland is essential to
sustain high levels in both beta- and gamma-diversity at larger scales. Moreover, the similarity of trends observed in patterns
of carabid species diversity and diversity of beetle families among habitats hints at the feasibility of using family-level data as
a surrogate indicator to quickly assess the environmental impacts of habitat change and the success of habitat restoration on

beetle diversity at lower taxonomic levels, especially where the taxanomic knowledge at species level is limited.

Key Words: bashang plateau; Northern China; carabidae; coleoptera; diversity; habitat restoration
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*1 ARAEETTSRAMMEBEAREARER
and Coleoptera in different habitats

Table 1 The overall compositions of Carabid

Ui H Item 4 M Cultivated land i Grassland FH Woodland
AHE AR Number of individuals 154 170 131
PyFHEL Number of species 26 20 14

Harpalus calceatus (20. 7% ) ,

Prerostichus fortipes (44.3% )

FAFF Dominant species Harpalus corporosus (14.9% ),  Pterostichus fortipes (53.5% ) Pseudotaphoxenus mongolicus
Syntomus pallipes (13.0% ) (21.4%)
3 H AMAEZEC Number of individuals 580 330 214
FHE Number of families 11 16 10

LHEL Carabidae(27.6% ) ,

{3 B} Dominant families R Bl Staphylinidae £ WA Carabidae(51.5% ) A WA Carabidae(61.2% )
(38.1%)
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Fig. 1 Alpha diversity of Carabidae and Coleoptera in different habitats
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Fig. 2 Non-linear two-dimensional scaling of carabid samples based on the CNESS index of dissimilarity at the sample size parameter
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Fig. 3 Non-linear two-dimensional scaling of Coleoptera samples based on the CNESS index of dissimilarity at the sample size parameter
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Appendix 1:Species compositions of Carabidae beetles in different habitats

YIFP Species ,ZzH:l =il AL /I\ﬁiﬁ .
Cultivated land Grassland Woodland Number of individuals

Agonum sp. 1 1 0 2
Amara chalcites Dejean, 1828 0 1 0 1
Amara communis ( Panzer, 1796) 2 1 1 4
Amara macronota Solsky, 1875 0 2 0 2
Amara majuscula ( Chaudoir, 1850) 1 0 0 1
Bembidion insidiosum Solsky 1874 17 0 0 17
Bembidion pogonoides Bate , 1883 1 0 0 1
Bembidion sp. 0 1 0 1
Bradycellus sp. 1 0 0 1
Carabus brandti Faldermann, 1835 0 0 1 1
Carabus crassesculptus Kraatz, 1881 0 2 7 9
Carabus kruberi Fischer-Waldheim, 1822 3 8 18 29
Carabus latreillei Fischer-Waldheim, 1822 0 5 0 5
Carabus manifestus Kraatz, 1881 0 1 0 1
Carabus vladimirskyt Dejean, 1830 0 3 8 11
Cymindis sp. 1 0 0

Dolichus halensis ( Schaller, 1783) 4 0 0 4
Harpalus suensoni Kataev 1997 0 0 1 1
Harpalus brevicornis Germar, 1824 1 0 0 1
Harpalus bungii Chaudoir, 1844 4 7 0 11
Harpalus calceatus ( Duftschmid, 1812) 35 5 1 41
Harpalus corporosus ( Motschulsky, 1861) 23 2 0 25
Harpalus eous Tschitscherine, 1901 0 0 1
Harpalus griseus ( Panzer, 1796) 1 0 3
Harpalus pallidipennis Morawitz, 1862 2 3 0 5
Harpalus simplicidens Schauberger, 1929 16 1 0 17
Martyr alter Semenov and Znojko, 1929 0 2 2 4
Nebria livida angulata B nninger, 1949 1 0 0

Pristosia sp. 0 0 1 1
Pseudotaphoxenus mongolicus (Jedlicka, 1953) 3 30 28 61
Pseudotaphoxenus rugipennis Faldermann, 1835 1 0 2 3
Pterostichus fortipes Chaudoir, 1850 6 91 58 155
Pterostichus gebleri Dejean, 1828 5 3 2 10
Prerostichus microcephalus ( Motschulsky, 1860) . 1 0 0 1
Syntomus pallipes ( Dejean 1825) 20 0 0 20
Synuchus spl. 1 0 0 1
Synuchus sp2. 1 0 1 2
AMEZEL Number of individuals 154 170 131

YR Number of species 26 20 14
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Appendix 2 amily compositions of Coleoptera beetles in different habitats

F} Family 'Zth FiHh bs: Mﬁf%ﬁ; _
Cultivated land Grassland Woodland Number of individuals

HH Carabidae 160 170 131 461
W Cicindelidae 0 1 1 2
%W Curculionidae 20 8 0 28
418 Geotrupidae 11 9 6 26
164218 Cetoniidae 0 2 1 3
6845 €5, Melolonthidae 18 4 1 23
ISk W Elateridae 5 1 0 6
HEZEH Silphidae 0 48 20 68
I Tenebrionidae 1 46 11 58
BB} Coccinellidae 43 0 0 43
K4F} Cerambycidae 0 4 0 4
FEH R} Meloidae 0 4 0 4
- H R} Chrysomelidae 28 4 0 32
[ Bt Staphylinidae 221 25 39 285
&) F B} Histeridae 68 1 3 72
PHBUTRL Endomychidae 0 2 0 5
FEHEL Dascillidae 5 0 1 6
JK 8 BL Hydrophilidae 0 1 0 1
AMA%L Number of individuals 580 330 214

B Number of families 11 16 10
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