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Camposition and seasonal var iations of macro arthropod fauna associated with

cattle dung pats in Songnen Grassland, China

JIAN G Shi-Cheng, ZHOU D aoW ei’  (Key L aboratory for Ecological Restoration and Ecosysten M anagenent d Jilin P rovice,
K ey L aboratory o V egetation Ecology o M inistry, Education, China, Institute d Grassland Science, N ortheast N ormal U niversity, Changchun
130024, China). Acta Ecologica Sinica, 2005, 25(11): 2983 2991

Abstract: The gecies and seaonal variations of macro A rthropod fauna asciated w ith cattle dung patsw ere studied and
analyzed based on the results obtained from field investigation and experiments in Songnen Grassland, China The result
show ed that the macro A rthropod fauna associated w ith cattle dung consisted of 43 gecies from 19 families, including 32
Coleoptera, 4 Hymenoptera, 2 Diptera, 2 Deranptera, 1 Orthoptera, 1 A raneae and 1 A carifomes The macro arthropod
fauna included 19 coprophagy species, 4 saprophagy ecies, 6 phytophagous ecies, 11 predatisn secies, 5 omnivorey
gecies, 1 corpse-eating gecies and 1 parastitisn gecies acoording to their feeding habits The adultsof Scarabaeoideaw hose
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feeding habits depended on the liquid in the fresh cattle dungw ere called dung beetles Therew ere four contrasting patternsof
dung use by dung beetles 6 eciesparacoprids, 5 gpecies endocoprids, 2 gecies telecoprids and 1 gecies kleptoparasistes

Statistical analysis show ed that except for Onthophagus bivertex, the number of arthropod fauna geciesof Aphodius restus
(Y1), fly larva(Y2), Ocypus parvulus(Ys), Tetramorium caepitun (Ys) and Total number of arthropod fauna ecies(Ys)
w ere all significantly related to thew eight of the fresh cattle dung pats(X ). The relationships could be fitted into the linearity
function, Yi= 6.49X + 0.04(R= 0.84, p< 0.01), Y.= 8.84x- 3.20 (R= 0.87, p< 0.01), Ys= 5.20+ 0.09 (R= 0.86, p<
0.01), Ya= 45.73- 12.65 (R= 0.93 p< 0.01), Ys= 74.87X - 3.58 (R= 0.91, p< 0.01) repectively.

The ecies and anount of coprophagy secies decreased rgpidly, and nearly dissppeared after 7 days of fresh cattle dung
patsdisposition Therewas a significantly negative correlation betw een the anount of coprophagy gecies(Y) and the days
(x 1) after the dung pats digposition in 7 days, and a significantly positive correlation betw een the anount of coprophagy (Y)
and thew ater content of the cattle dung pats(X 2). The relationships could be fitted into the linearity function, Y= - 33.52X 1
+ 146.01 (R= - 0.95, p< 0.01), Y= 5.16X2- 237.31 (X = 0.92, p< 0.01). The variationsof the different feeding habit
Feciesw ere relative to the dungw ater content, and it indicated that the arthropod gecies occupied different niches according
to their different feeding habits

The coprophagy fecies dom inated the fresh cattle dung pats, and the predateisn and omnivorey gecies dom inated the dry
cattle dung pats T he dom inant gpecies asociatedw ith cattle dungw ereAphodius rectus (69. 25%) and the fly larvae of M usca
amita and H agmatobia exigua (25.12%) from April to September D ung beetles dom inated the fresh dung patsinApril, M ay,
June and Septamber, the fly larvae of M usca amita and H aem atobia exigua dominated the dung pats in July and A ugust The
seaonal variations of dung beetles and the fly larvae of M usca amita and H aem atobia exigua w ere affected by temperature,
precipitation and the dung w ater content

Key words cattle dung; macro arthropod fauna, dung beetles cop rophagy
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Table1 D iametersof the different weight of artif icial fresh cattle dung pats
Cattle dung w eight (kg) Q25 Q 50 Q75 1 00 125 150 175 2 00 225
Dung pat's diameter (an) 12 0 14 0 15 0 180 20 0 220 24 0 26 0 27.0
124 2000 3 10 , 6 25am,
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Table 2 M acro arthropod fauna speciesasociated with cattle dung
Orders Families Species Feeding habits”
Coleoptera Geotrupidae B olbotrypes davidis
Geotrupes stercorarius
Ceratagphyus f ischeri
Aphodiidae Aphodius impunctatus
Aphodius restus
Aphodius breviusculus
Aphodius H aroldianus
Aphodius languidulus
Scarabaeidae Scarabaeus typhon
Caopris ochus
Gymnap leurusmapsus
Onthgphagus gubbulus
Onthgphagus bivertex
Onthophagus 9. 1
T rogidae Trox zouf ali
Dynastidae P entodon mongolicus
Rutelidae A nanala exoleta
M elolonthidae Serica orientalis
M aladera verticalis
Stgphylinidae Ocypus parvulus
Histeridae H ister sedakovi
A tholus bimaculatus
Saprinus samistrialus
Carabidae Scarites terrcola
P terostichus gebleri
H arpalus corporosus
H arpalus pallidipennis
H arpalus chalcentus
P terostichus dulcius
Tenebrioidae B laps davidea
Curculionidae B othynoderes punctiventris
Eumy llocerus graliosus
Hymenoptera Fomicidae L asius alienus
L asius f lavus
Fomica sinae
T etramorium caeyp itum
Diptera M uscidae M usca amita
Stomoxyidae H aematobia exigua
Demaptera L abiduridae L abicura japonica
Pygidicranidae Challia f letcheri
Orthoptera Gryllotalpidae Gryllotalpa orinpalsis
A raneae
A cariformes
* Coprophagy; Saprophagy; Phytophagous, Predatisn; Omnivory; Corpse-
eating; Parasitisn
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Table 3 Cnange of macro ar thropod fauna species in the fresh cattle dung pats(dataw ere pooled from 4 dung pats)
: Time(d) (%)
Species 1 2 3 4 5 7 9 14 Total Percent
24 0 0 0 0 0 0 0 24 a1
357 183 97 3 0 1 0 0 641 23 4
277 196 16 7 1 0 5 0 502 18 3
0 67 187 71 21 1 0 0 347 12 6
2 0 0 0 0 4 a1
1 0 0 0 a1
2 0 0 0 0 0 0 2 a1
81 139 62 68 144 0 3 0 497 181
6 2 2 4 15 7 18 18 72 26
0 0 2 6 8 10 14 46 17
0 0 1 0 0 9 a3
0 0 0 0 1 a2
0 1 0 0 0 0 a2
49 94 105 94 30 139 43 44 598 21 8
A raneae 0 0 0 3 2 1 1 4 11 Q4
total 777 4 686 472 256 219 158 81 95 2744 4 100 O
* 2 See table 2
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Fig 1 The number of arthropod fauna ecies in the different w eight of fresh cattle dung pats
A Onthgphagus bivertex Heyden; B Aphodius restusM otchulsky;, C Fly larve; D Ogypusparvulus
Sharp; E Tetramorium caepitum (L. ); F F Total number of arthropod fauna ecies

4

(6

)

Table 4 Seasonal var iation of the Arthropod fauna speciesassociated with fresh cattle dung (dataw ere pooled from 6 dung pats)

* . M onth (%)
Family Fpecies 3 4 5 6 7 8 9 10 Total Percent
0 3262 4055 2425 10 63 11775 0 21590 69 25
0 0 2 4 0 0 3 0 9 Q 03
0 0 2 1 0 0 6 0 9 Q 03
0 0 0 40 1 14 7 0 62 Q 20
0 0 0 15 3 0 0 0 18 Q 06
0 0 13 7 1 0 3 0 24 Q 08
0 0 84 141 2 0 27 0 254 Q 81
0 204 55 536 29 53 151 0 1028 330
0 1 5 61 17 12 61 0 157 Q 50
0 0 0 3 2 5 4 0 14 Q 04
0 0 3 4 1 5 7 0 20 Q 06
0 0 1 0 0 0 1 0 2 Q 01
0 3 2 4 0 0 6 0 15 Q 05
0 73 65 0 3 0 0 0 141 Q 45
0 0 77 30 1182 6543 0 0 7832 25 12
Total 0 3543 4364 3271 1251 6695 12051 0 31175 100 00
*oxox 2 See table 2
2.4.2
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Table 5 Seasonal variation of themacro arthropod fauna gpeciesassociated with dry cattle dung (data are pooled from 6 dung pats)
: 3 4 5 6 7 8 9 10
Family Species M ar. Apr M ay Jun Jul Aug Sep Oct Total Percent
0 3 8 2 0 0 5 0 18 345
0 4 15 3 0 0 2 0 24 4 60
0 17 27 7 2 3 47 0 103 19 73
0 2 2 1 0 0 4 0 9 172
0 0 3 0 0 0 1 0 4 Q77
0 0 1 0 0 0 0 0 1 Q 19
0 0 0 2 1 0 0 0 3 Q 57
0 0 0 1 0 0 0 0 1 Q 19
0 52 58 72 11 7 56 0 256 49 04
0 0 3 15 0 0 5 0 23 4 41
0 0 13 2 0 0 0 0 15 2 87
0 0 5 3 0 0 7 0 15 2 87
0 0 12 7 0 0 6 0 25 479
0 0 2 1 3 1 1 0 8 1 53
0 0 5 3 3 1 5 0 17 3 26
Total 0 78 154 119 20 12 139 0 522 100 00
* 2 See the table 2
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Fig 2 Daily variation of thew ater content(%) of freshly dropped cattle dung pats(A ); dally variation of Coprophagy and other food habit

ecies (B) (dataw ere pooled from 4 cattle dung pats); activity of Coprophagy and other food habit gecies(C)
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