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Responses of ground arthropod functional groups to the enclosure of grazing grassland in des-
ert steppe. LIU Ren-tao, LI Xue-bin, XIN Ming, MA Lin, LIU Kai (Ministry of Education Key La-
boratory for Restoration and Reconstruction of Degraded Ecosystem in Northwestern China, Ningxia

University , Yinchuan 750021, China). -Chin. J. Appl. Ecol. ,2011,22(8) : 2153-2159.

Abstract: With the support of the National Resources Monitoring Station in Yanchi County of
Ningxia, an investigation was conducted on the ground arthropods, vegetations, and soil properties
in the enclosed and un-enclosed grazing grassland in desert steppe. In the meantime, the functional
groups of ground arthropods were classified according to their feeding habits. The ground arthropods
in the desert steppe could be classified into four functional groups, i. e. , predatory, phytophagous,
saprophagous, and omnivorous, among which, predatory and phytophagous groups were dominant in
quantity,, and phytophagous and saprophagous groups were predominant in biomass, implying that
the ground arthropod in desert steppe was mainly characterized by phytophagous arthropods. Enclo-
sure increased the individual and group number of predatory, phytophagous, and omnivorous arthro-
pods as well as the biomass of predatory and omnivorous arthropods, and enhanced the biodiversity
of predatory and phytophagous arthropods, which was closely correlated with the vegetation recovery
and soil environment improvement, and demonstrated that the enclosure of grazing grassland in-
creased the diversity and complexity of ground arthropod functional groups in desert steppe. Never-
theless, the individual number and biomass of saprophagous arthropods decreased after the enclo-
sure, reflecting the dependence of these arthropods on grazing grassland.

Key words: desert steppe; ground arthropod; functional group; enclosure; grazing.
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Fig. 1
groups.
Ph: &1 Phytophagous group; Pr:#ili 14 Predatory group; Sa: & &
4 Saprophagous group; Om: % &P Omnivorous group. WW . iU b
Grazing grassland; WN: 35 & i Enclosed grassland. "R [fi] The same
below.

Density and group richness of arthropod functional

Table 1 Comparison on environmental parameters between enclosed and un-enclosed grazing grassland

OB FHAEAFAE Vegetation characteristics e T Soil property
Treatment i — PR EHOKS LR
Density Height Coverage Biomass Soil moistrue Bulk density
(ind - m) (em) (g-m?) (g-87") (g-em™)
HUHK Grazing 38.33+3.76b 5.57+0.22b 11.00+2. 08b 54.00+3. 46b 0.37+0. 02a 1.53+0.03a
$E Enclosure 112.33+15. 60a 29.33+2.78a 41.67+3.33a 369. 94£66. 90a 0.50+0. 04a 1.47+0.01a

[RIFAS [F] 1 2w 22 57 135 ( P<0. 05) Different letters in the same column meant significant difference at 0. 05 level.
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Table 2 Classification of functional groups of ground ar-
thropod

TInest H B/ J& /i
Functional ~ Order Family/Genus/Species
group
Ph A LT8R}
Hemiptera Pyrrhocoridae
H#HA S R (AR )
Orthoptera Acrididae (Acrida cinerea)
[0 S Lt
Arcypteridae
Il H R
Homoptera Cicadellidae
B H HTHR
Coleoptera Buprestidae
SR
Curculionidae
P!
Cerambycidae
SEH R H
Meloidae larval
LR (ENE)
Tenebrionidae ( Blaps)
s H B BIGRL
Hymenoptera Messor aciculatus
BRE
Halictidae
IR
Vespidae
9 H TR 4 R
Lepidiptera Noctuidae larval
B4R
Leuctridae larval
Pr Wik H JepR IRt
Araneae Liocranidae
RS
Thomisidae
PR
Gnaphosidae
Bk
Salticidae
TR}
Lycosidae
A AR
Coleoptera Carabidae
XHH et
Diptera Aslidae
IR
Syrphidae
i AL
Hymenoptera Formica linnaeus
Y sl
Sphecidae
Sa iy RE| G R (WERE)E )
Coleoptera Scarabaeidae ( Catharsius)
HZEHIARL
Silphidae Latreille
X H Rt
Diptera Muscidae
Om T H LB (RE W 8 )
Coleoptera Tenebrionidae (Anatolica)

Ph: #H£ 14 Phytophagous group; Pr: fHi 14 Predatory group; Sa: JE £
T Saprophagous group; Om: Z% & Omnivorous group. T [f] The same
below.
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Fig.2 Biomass of arthropod functional groups.

#* P<0.05.
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Fig.3 Biodiversity of arthropod functional groups.

x3 AENGEHPBEFESSHERFHEXXER
Table 3 Correlation coefficient of each arthropod function-
al group and environmental variables

Wi H Pr Ph
Ttem H' E E
FHBE R Coverage 0.2929  0.5537 0. 6632
FEME % Height 0.3722  0.5299 0.5832
Y Density 0.2344  0.4233 0. 4959
Y4B Biomass 0.2758 0.5263 0. 5670
e KA Soil moisture -0. 0039 0. 2655 0. 4149
+3EZ5TE Bulk density —0.8123* -0.9157"  -0.8139 "

H'. Shannon 3§ %% Shannon index; E: Y 5] B 5 %0 Evenness index.
#* P<0.05.
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