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Feeding preferences and daily activity rhythms of dung
beetles on the Inner Mongolian steppe
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(College of Life Science and Technology, Inner Mongolia Normal University, Huhhot 010022, China)

Abstract [Objectives] To understand the feeding preferences and daily activity rhythms of dung beetles on typical Inner
Mongolian steppe. [Methods] Fresh dung of three kinds of livestock (cattle, horse and sheep) were used to lure dung beetles
into pitfall traps in the spring, summer and autumn of 2010. [Results] Dung beetles were attracted by all 3 kinds of livestock
dung but those with different feeding habits had different preferences and daily activity rhythms. The medium-sized
paracoprids (e.g. Onthophagus gibbulus, O. marginalis nigrimargo and Aphodius erraticus) preferred cattle dung and were
diurnal whereas the medium to small-sized endocoprids (e.g. A. subterraneus, A. immundus and A. comma) preferred horse
dung and small endocoprids (e.g. A. comma) were unusual in being active day and night. [Conclusion] The body size and
feeding habits (e.g. paracoprid or endocoprid) of dung beetles were important endogenous factors affecting their diurnal
rhythm but the size and physicochemical properties of dung, as well as seasonal temperature variation in the grassland
environment, were important external factors.
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Tablel Speciescomposition of dung beetle community in atypical steppe of Inner Mongolia

Species Abundance Dominance Species Abundance Dominance
N % N %
Geotrupes stercorarius 2 0.02 A. subterraneus 0.05
Ceratophyus fischeri 3 0.02 A. heamorrhoidalis 3 0.02
Scarabaeus typhon 1 0.01 A. immundus 23 0.18
Gymonopleurus mopsus 1 0.01 A. sordescens 12 0.09
Onthophagus gibbulus 57 0.43 A. sordidus 1 0.01
O. marginalisnigrimargo 126 0.96 A. comma 12513 95.39
O. bivertex 26 0.20 A. scrofa 82 0.63
O. olsoufieffi 1 0.01 A. praeustus 58 0.44
Aphodius erraticus 194 1.48 Aphodius sp.1 1 0.01
A. rectus 4 0.03 Aphodius sp.2 1 0.01
A. haroldianus 1 0.01 Aphodius sp.3 1 0.01
Fz2 EEMESRIEHENS
Table2 Classification of functional groups of dung beetles
Body Body
Functional  length weight  Behavior Species Number of
groups (mm) (mg) characters species
>18 >300 T Scarabaeus typhon 1
~18 300 P . Ggotrup% stercorarius 5
Ceratophyus ficheri
5-18 18-300 Gymnopleurus mopsus 1
5-18 18-300 Onthophagus gibbulus O. 5
marginalis nigrimargo O. bivertex
O. ol soufieffi Aphodius erraticus
5-18 18-300 E A. rectus A. subterraneus 10
A. haemorrhoidalis A. harodianus
A. immundus A. sordescens
A. sordidus Aphodius sp.1 Aphodius
sp.2 Aphodius sp.3
<5 <18 E A. comma A. scofa A 3
praeustus

T, P and E are expressed telocoprids, paracoprids and endocoprids, respectively. Roman numerals

- are expressed the

functional groups of large-telocoprids, large-paracoprids, medium-telocoprids, medium-paracoprids, medium-endocoprids

and small-endocoprids, respectively.
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Table3 Effect of the pitfall trap positions
on the capturerate

<
Position of pitfall traps P<0.05 8
Sampling time A B c 4
6 June 33.7t24a  355t9.9a 30.8+9.2a 3
P>0.05
8 August 30.4+19.9a 35.0+15.0a 34.6+12.9a
10 October 27.7+21.1a 22.7+23.7a 49.7+30.7a
%
(n=3 P<0.05) P>0.05
Data in the table are the capture rate (%) of dung beetles, 1 2
and followed by the different letters in the same row
indicate significant difference among different baits
positions (n=3; P<0.05).
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Fig. 1 Seasonal variation of feeding preference of the dung beetle community
P<0.05
Histograms with different letters indicate significant difference at the 0.05 level. The same below.
x4 ARGTHVFFRER/UESBIEFNINRRIIFFE
Table4 Feeding preference of the functional groups of dung beetlesin a steppe of Inner Mongolia
6 June 8 August 10  October
Functional
groups  Horse dung Cattle dung Sheep dung Horse dung Cattle dung Sheep dung Horse dung Cattle dung Sheep dung
la Oa Oa 0 0 0 0 0 0
3a Oa Oa 2a Oa Oa 0 0 0
Oa la Oa 0 0 0 0 0 0
92a 134a 6la 19a 44a 17a 9a 18a 10a
10a 5a 1la 18a 4b 3b 2a la Oa
11 909a 451b 229b 3a Oa 3a 33a 16b 9b
N n=5 P<0.05

Data in the table are the functional groups abundance of dung beetles and followed by the different letters in the same row
indicate significant difference among different baits in the same sampling season (n=5; P<0. 05).
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Table5 Feeding preferences of different dung beetlesin a steppe of Inner Mongolia

6 June 8 August 10 October
Species
Horse Cattle Sheep Horse Cattle Sheep Horse Cattle Sheep
dung dung dung dung dung dung dung dung dung
Onthophagus gibbulus 3a Oa Oa 16a 4ab 1b 9a 14a 10a
O. marginalisnigrimargo ~ 62a  36ab 15b 2a 6a 2a Oa 3a Oa
O. bivertex 20a 5a Oa 0 0 0 Oa la Oa
Aphodius erraticus 6b  93a 46ab 1b 34a 14ab 0 0 0
A. subterraneus 4a 2a la 0 0 0 0 0 0
A. immundus Ob 2ab 8a 9a 3a la 0 0 0
A. sordescens 0 0 0 %a la 2a 0 0 0
A. comma 11899 407b 201b 3a Oa 3a 0 0 0
A. praeustus 0 0 0 0 0 0 33a 16b 9b
A. scrofa 10b  44a 28ab 0 0 0 0 0 0
N n=5 P<0.05

Data in the table are the abundance of dung beetles, and followed by the different letters in the same row indicate significant
difference among different baits in the same sampling season (n=5, P<0. 05).
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Fig. 2 Seasonal variation of the daily activity rhythm of the dung beetles
7:00-19:00 19:00- 7:00
Sampling period of diurnal isfrom 7:00 to 19:00; and sampling period of nocturnal is from 19:00 to 7:00 of next day.
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Table6 Thedaily activity rhythm of the functional groups of the dung beetles
6 June 8 August 10  October

Functional groups
Diurnal period Nocturnal period Diurnal period Nocturnal period Diurnal period Nocturnal period

Oa la 0 0 0 0
Oa 3a Oa 2a 0 0
la Oa 0 0 0 0
287a Ob 80a Ob 37a Oa
15a 1la 1b 24a 3a Oa
5 256a 7 333a 6a Oa 54a 4b
7:00-19:00 19:00- 7:00 N

n=5 P<0.05 7

Sampling period of diurnal isfrom 7:00 to 19:00; and sampling period of nocturnal isfrom 19:00 to 7:00 of next day. Datain
the table are the functional groups abundance of dung beetles and followed by the different |etters in the same row indicate
significant difference among different sampling periods in the same sampling season (n=5, P <0. 05). The same as Fig.7.
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Table7 Thedaily activity rhythm of different dung beetlesin a steppe of Inner Mongolia

6 June 8  August 10  October
Species Diurnal Nocturnal Diurnal  Nocturnal Diurnal Nocturnal
period period period period period period
Onthophagus gibbulus 3a Oa 21a Oa 33a Oa
O.marginalis nigrimargo 113a Ob 10a Oa 3a Oa
O.bivertex 25a Oa 0 0 la Oa
Aphodius erraticus 145a Ob 49a Ob 0 0
A.subterraneus 7a Oa 0 0 0 0
A.iimmundus Ob 10a la 12a 0 0
A. sordescens 0 0 Oa 12a 0 0
A.comma 5194a 7 313a 6a Oa 0 0
A. praeustus 0 0 0 0 54a 4b
A.scrofa 62a 20b 0 0 0 0
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