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Effects of grazing and mowing on macrofauna communities in a typical steppe of Inner Mon-
golia, China. LIU Xia', ZHAO Dong', CHENG Jian-wei’, CHEN Hai-yan', LIU Xin-min'",
BAOYIN Taogetao’, LI Frank Yonghong® (' College of Life Science and Technology, Inner Mongolia
Normal University, Huhhot 010022, China; >School of Ecology and Environment, Inner Mongolia
University , Huhhot 010021, China).

Abstract; The dynamic features of the ecosystem components under different human activities are
fundamental for understanding the ecosystem change mechanisms and developing sustainable mana-
gement system. For the vast temperate steppe ecosystems in northern China, there existed many
studies on the effects of animal grazing and mowing on plant and soil microbial communities, but not
the soil fauna communities. We investigated the soil macrofauna communities of a typical Inner Mon-
golia steppe grassland under 6 utilization treatments (1 full season grazing, 3 different seasonal
grazing, 1 autumn mowing and 1 control of no grazing or mowing) . The investigation was conducted
in spring, summer and autumn after 3-year’ s grazing or mowing treatments. We collected 597 soil
animals, which belonged to 2 phyla, 4 orders, 11 classes, and 49 groups. The individual density,
biomass and diversity indices of soil macrofauna community significantly decreased under the full
season grazing, whereas the effects of mowing on soil macrofauna were relatively mild, with the in-
dividual density, biomass and diversity indices of soil macrofauna community even showing an in-
creasing trend. The seasonal grazing in summer and autumn had the least negative effects on the in-
dividual density, biomass and diversity indices of soil macrofauna community among three seasonal
grazing treatments. The results suggested that mowing might facilitate the restoration of soil macro-
fauna community for degraded steppe grassland, and the seasonal grazing in summer and autumn
had the least negative effects on soil macrofauna communities, which was possibly the best grazing
practice for a sustainable grassland use.

Key words: temperate grassland; grazing system; mowing; soil macrofauna; diversity; functional
group.
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Fig.1 Influences of grazing and mowing on the individual density, group number and biomass of soil macrofauna community.

T, : £ ZETT R Full season grazing; T, : FEBME TR 2 Ik Grazing 2 times in spring and summer respectively; T : S &S U RN Grazing
2 times in summer and autumn respectively; T, : B Z ik 2 Ik Grazing 2 times in summer and late autumn respectively; Ts: FREXE] 1 K
Mowing 1 time in autumn. AN [R)5ZH: 3 7R A B E] 2% 5% 135 ( P<0.05) Different letters indicated significant differences among treatments at 0.05 level. T~
[F] The same below.
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Table 1 Influences of grazing and mowing on the composition of soil macrofaunal community in a typical steppe of Inner
Mongolia

Kt CK T, T, T, T, Ts hhEm
Group Mg BT OMRR BEE O MR BEE MRN BETE MRR EEE MR gmE oo

Individual Importance ~ Individual Importance  Individual Importance  Individual Importance ~ Individual Importance  Individual Importance ~ 87UP

number  value number  value number  value number  value number  value number  value
(N) (%) (N) (%) (N) (%) (N) (%) (N) (%) (N) (%)

LI Enchytraeidae 13 11.83 2 20.10 2 4.05 5 3.2 4 4.63 13 5.44 Sa
BHEEH Oppiidae 0 0.00 2 1.18 0 0.00 0 0.00 0 0.00 0 0.00 Sa
SRR Carabodidae 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 030 Sa
FRIGF} Erythracidae 1 0.43 2 1.3 0 0.00 0 0.00 0 0.00 0 0.00 Pr
JEHEA} Scutacaridae 0 0.00 0 0.00 0 0.00 0 0.00 1 0.83 0 0.00 Pr
S8 Trombidiidae 0 0.00 0 0.00 1 0.96 0 0.00 0 0.00 0 0.00 Pr
HAl 5 other Oribatida 0 0.00 0 0.00 0 0.00 0 0.00 1 0.83 0 0.00 Sa
N2} Liocranidae 0 0.00 0 0.00 0 0.00 0 0.00 1 0.97 1 036 Pr
THIEAL Philodromidae 5 227 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 Pr
S#ERFL Thomisidae 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 032 Pr
FHEWRB} Gnaphosidae 1 0.47 0 0.00 0 0.00 0 0.00 0 0.00 1 0.35 Pr
FRUER Theridiidae 2 1.16 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 Pr
TR Lycosidae 0 0.00 1 113 0 0.00 0 0.00 0 0.00 3 1.70 Pr
Bk Rl Salticidae 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 039 Pr
HBLARL Geophilidae 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.42 Pr
B Acrididae 1 0.70 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 Ph
B F} Miridae 2 0.88 0 0.00 0 0.00 0 0.00 0 0.00 3 0.99 Ph
K#F} Lygaeidae 1 0.48 1 0.62 0 0.00 0 0.00 0 0.00 0 0.00 Ph
MR Fulgoridae 2 0.85 0 0.00 0 0.00 0 0.00 0 0.00 1 032 Ph
I 8E Cicadellidae 2 0.85 2 1.23 0 0.00 3 1.37 0 0.00 1 0.40 Ph
B} Coccidae 0 0.00 5 3.54 5 5.29 1 0.47 0 0.00 0 0.00 Ph
HAFT#E other Homoptera 0 0.00 0 0.00 0 0.00 1 0.74 0 0.00 0 0.00 Ph
=44 B Brentidae adult 0 0.00 0 0.00 0 0.00 0 0.00 1 0.97 0 0.00 Ph
FARH Cerambycidae larvae 0 0.00 0 0.00 0 0.00 1 0.61 0 0.00 0 0.00 Ph
IR Anthicidae adult 1 0.80 0 0.00 0 0.00 3 2.25 3 3.89 4 1.69 Pr
MR Flateridae larvae 0 0.00 0 0.00 2 247 1 0.77 0 0.00 0 0.00 Ph
4 Rk Rutelidae larvae 6 4.70 6 2.34 10 41.91 13 18.53 6 25.85 5 5.72 Ph
BHRL Carabidae adult 1 7.70 0 0.00 0 0.00 0 0.00 0 0.00 2 0.83 Ph
HHBR Carabidae larvae 0 0.00 0 0.00 0 0.00 2 1.03 0 0.00 1 0.34 Pr
WF TR Tenebrionidae adult 1 0.45 0 0.00 0 0.00 1 0.76 0 0.00 2 1.07 Pr
W HRS A Tenebrionidae larvae 3 2.05 2 5.96 1 1.00 3 1.89 2 221 10 47 Sa
BUFRLALR Coceinellidae adult 0 0.00 0 0.00 0 0.00 1 0.96 0 0.00 2 0.96 Sa
SRR Coceinellidae larvae 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.49 Pr
SR E Curculionidae larvae 1 0.70 4 321 0 0.00 0 0.00 1 1.03 0 0.00 Pr
84 R Melolonthidae adult 0 0.00 2 5.34 0 0.00 1 218 0 0.00 4 4.90 Ph
4GRS Melolonthidae larvae 22 35.45 6 12.28 5 17.34 16 35.04 8 27.49 26 30.76 Ph
B BL R Staphylinidae adult 1 0.74 0 0.00 0 0.00 0 0.00 1 1.2 1 117 Ph
R Staphylinidae larvae 18 8.50 9 6.24 12 12.93 17 8.45 16 14.87 49 24.26 Pr
IFBLAR Chrysomelidae adult 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.46 Pr
MRS Chrysomelidae larvae 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.39 Ph
SEER A Meloidae larvae 0 0.00 0 0.00 0 0.00 1 0.59 0 0.00 0 0.00 Ph
PR L Noctuidae larvae 2 1.19 0 0.00 0 0.00 0 0.00 1 1.16 1 0.46 Pr
SEERBLEIR Pyralidae larvae 1 0.57 0 0.00 0 0.00 0 0.00 1 2.79 1 0.39 Ph
KRR Dolichopodidae adult 0 0.00 2 2.03 0 0.00 0 0.00 0 0.00 1 0.41 Ph
Yshr M Mydaidae larvae 2 1.08 5 3.89 0 0.00 6 3.86 1 1.01 5 3.04 Pr
iRk Tabanidae larvae 1 0.62 0 0.00 0 0.00 1 0.72 0 0.00 0 0.00 Pr
BB Formicidae adult 12 5.62 13 8.40 14 14.05 36 16.56 12 10.48 2 6.98 Pr
BRHSIH Formicidae larvae 7 741 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 Om
i RREERL LA Cleonymidae adult 1 0.55 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 Om

T, : Z=TT U Full season grazing; T, : FEBEME U 2 Ik Grazing 2 times in spring and summer respectively; Ty : CESY &S U RN Grazing
2 times in summer and autumn respectively; T, : BB 2 ]k Grazing 2 times in summer and late autumn respectively; Ts: FREXE] 1 R
Mowing 1 time in autumn. Pr; Ji & Predatory; Ph: & Phytophagous; Om: Z<&#: Omnivorous; Sa: J& & Saprophagy.
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Fig.2 Influences of grazing and mowing on the individual density of major soil macrofauna.
I . 6844 M Melolonthidae larvae; II ;. BIWk Spider; I, S %)t Staphylinidae larvae; IV 2 F i Ht Carabidae adult.
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Fig.5 Effects of grazing and mowing on the seasonal dynamic of main soil macrofaunal groups.
I : Z8R} Enchytraeidae; 1. BB} H Formicidae adult; M. W4 fa®}4) 5 Rutelidae larvae; IV . Fg3# F 4) 4t Staphylinidae larvae; V. #8468

%1 H Melolonthidea larvae; VI. ¥l¥k Spider.
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Fig.6

Influence of grazing and mowing on the individual density of different functional groups of soil macrofauna.

Pr: fifi &1 Predatory; Ph: #i £ Phytophagous; Om: 2% Omnivorous; Sa: Ji &£ Saprophagy.
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Fig.7 Influences of grazing and mowing on the diversity of soil macrofauna communities.
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