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Effects of sand barriers on the distribution and diversity of ground arthropods in

the active sandy dune regions
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Abstract: As a means of artificial sand fixation for vegetation restoration and protection for oases and road safety, sand
barrier can effectively prevent the movement of sand dunes, strongly affect the distribution and diversity of ground
arthropods by altering abiotic and biotic environment on the surface of the dunes. Moreover, sand barrier also impacted on
the trophic structure and ecological function of ground arthropods by changing the surface eco-hydrological process of active
sandy dune regions. Therefore, we select the middle sand strip as the object of study in Linze County in the middle reaches
of Heihe River Basin and systematically researched on the distribution and diversity of ground arthropods using pitfall

trapping in the biological sand barrier, physical sand barrier and active sandy dune regions. The key results are as follows.
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Sand barrier strongly affected the assemblage of ground arthropod community. The activity density, species richness and
diversity index of ground arthropods in the biological sand barrier and physical sand barrier regions were significantly higher
than those in active sandy dune regions apparently. Comparing with the phytophagous arthropods, the predatory arthropods
and other arthropods response was more sensitive to sand barrier construction. Sand barrier also changed the distribution
pattern of ground arthropods in the upper, middle and bottom of sandy dune. The activity density of ground arthropods in
biological sand barrier and physical sand barrier regions increased from the top to the bottom of the sandy dune gradually.
Conversely, it distributed in the middle and bottom of sandy dune in the active sandy dune regions which was related to the
quantity changes of ground-dwelling arthropods species that preferred to move in the active sandy dune regions. More
Mantichorula semenowi and Anatolica mucronate were collected at the middle of bottom of sandy dune in the active sandy
dune regions, and those beetles were collected at the up of sandy dune in the biological sand barrier and physical sand
barrier regions. Besides, it was also found that the influences on ground arthropod assemblage of biological sand barrier and
physical sand barrier were different. The activity density of ground arthropods in the biological sand barrier regions was
higher than physical sand barrier regions. A similar pattern was observed on the activity density of predatory arthropods and
other arthropods like Tentyria sp. In conclusion, sand barrier presence and its types strongly affected on the diversity and
trophic structure of ground arthropods community. It significantly improved the number of individuals and diversity of ground
arthropods by bottom-up effect of resource and changes of the soil physical environment, accelerating the process of soil

ecosystem structure and functional change in the desert ecosystem.

Key Words: biological sand barrier; physical sand barrier; ground arthropods; diversity; trophic structure
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Fig.1 Observed and estimated species richness of ground arthropods based on species accumulation curves and rarefaction methods in the
biological sand barrier, physical sand barrier, and active sandy dune regions
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Table 1 The results of two-way ANOVAS on community structure and trophic groups of ground arthropods at up, meddle, and bottom of the

biological sand barrier, physical sand barrier, and active sandy dune regions

A (GG HEBE x TAEEE

Habitats Microhabitats Habitats X Microhabitats
HE#% Community
BN Activity density 22,95 9.70*** 39.54"**
PR Species richness 4471+ 40.00*** 39.36 "
ZREPEHE S Shannon—Wiener index 59.48 *** 63.65*** 41.13%**
HFRE5H Trophic function groups
T EhY) Predatory arthropods
BN Activity density 521" 6.81"" 0.71™
YR+ F BE Species richness 3.79* 6.74** 2.52m
BT 3h% Phytophagous arthropods
G Activity density 2.21™ 0.06™* 3.15*
PIFi A= Species richness 3.66" 0.47™ 6.11"
HEBMI I Other arthropods
TR Activity density 20.60*** 8.68 " 37.64**
PIFIFEE Species richness 22,92 28.85 " 21.82°°*
4 A FBEAE BT Four key arthropod species
REAREEH Anatolica mucronata 2.41™ 1.33" 18.02 ***
HREEF Anatolica sp. 61.91"** 1.78" 6.28*"
R FEE L Mantichoru lasemenowi Le61m 2.80m 10.24 %%+
FIRISAR I Messor desertora 0.29™~ 1.76™* 1.85m

wxk P<0.001, % P<0.01, ** P<0.05, n.s. N2
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Fig.5 The activity density of four key arthropod species at up, meddle, and bottom of the biological sand barrier, physical sand barrier,

and active sandy dune regions
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