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Effects of introduced sand-fixing vegetation on community structure and diversity

in ground-dwelling arthropods
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Abstract: Sand-fixing vegetation introduced at the edges of oases strongly affects eco-hydrological processes in arid areas,
structuring both above- and belowground biodiversity. However, most of research in this area focuses on the response of
vegetation to afforestation in arid ecosystems, and little research has been conducted on soil fauna communities. We studied
desert habitat in which Haloxylon ammodendron (HAP) and Tamarix ramosissima (TRP) had been planted in the desert-
oasis ecotone and nearby natural desert (ND) at a location near the Zhangye Oasis, and we assessed the composition and

diversity of ground-dwelling arthropod communities using pitfall trapping in early May and mid-August. The primary findings
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of our study are as follows. We found that when sand-fixing vegetation was introduced to the natural desert area, ground-
dwelling arthropod abundance decreased, whereas taxa richness and Shannon diversity index increased, particularly in May.
Furthermore, the abundance, taxa richness, and Shannon diversity index were significantly higher in communities to which
HAP was introduced than in communities to which TRP was introduced. Introduced sand-fixing vegetation caused the
activity density of tenebrionid beetles to decrease substantially, whereas the activity density of ants, carabid beetles, and
some spiders increased significantly, all of which determine ground-dwelling arthropod assemblages in this ecosystem. We
also identified indicator taxa among ground-dwelling arthropods for each type of desert habitat. Tenebrionid beetles function
as indicator taxa in ND habitats; members of Trachelipidae function as indicator taxa in HAP habitats; and members of
Labiduridae and Lycosidae function as indicator taxa in TRP habitats. In summary, sand-fixing vegetation introduced to
sandy desert ecosystems promoted the diversity of ground-dwelling arthropods by providing food sources and habitats, but

caused the abundance of certain native taxa to decrease, sometimes to zero.

Key Words:; sand-fixing vegetation; ground-dwelling arthropods; community structure; diversity; indicator species
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Fig.1 Observed and estimated taxa richness of ground—dwelling arthropods based on species accumulation curves and rarefaction methods

in the natural desert (ND) , Haloxylon ammodendron planted (HAP) and Tamarix ramosissima planted ( TRP)
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Table 1 The results of two-way ANOVAs (GLM) on abundance, taxa richness and Shannon diversity index of ground-dwelling arthropods in

natural desert (ND) , Haloxylon ammodendron planted (HAP) and Tamarix ramosissima planted ( TRP)

REEH] TP

SRR x HT

AR B Sampling periods Vegetation types Sampling periods X Vegetation types
Ground-dwelling arthropods

F P F P F P
HE Abundance 50.09 < 0.001 28.94 < 0.001 10.44 < 0.001
KBEFEEH Taxa richness 8.32 0.006 29.36 < 0.001 36.04 < 0.001
ZFEPEFEEL Shannon diversity index 208.36 < 0.001 240.7 < 0.001 93.7 < 0.001
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Fig.3 The abundance, taxa richness and Shannon diversity index in May and August of the ground-dwelling arthropods among natural

desert (ND) , Haloxylon ammodendron (HAP) and Tamarix ramosissma planted ( TRP)

Fz2 XK (ND) AI#BHEH(HAP) BN ( TRP) B EARMRTENP LB HSILE
Table 2 A statistic of Mean + SE on ground —dwelling arthropods in natural desert ( ND), Haloxylon ammodendron planted ( HAP) and

Tamarix ramosissima planted ( TRP) pooled two sampling periods in 2013

Hu 25 % Ground dwelling arthropods ND NAP TRP F
/K38 B B} Karschiidae 0.41£0.05a 0.26+0.05a 0.29+0.04a 2.85
IRIHF} Erythraeidae 0.09+0.03¢ 5.44+0.27h 7.33+0.47a 617.66**
R} Theridiidae 0.32+0.07a 0.03+0.01b 0.09+0.02b 14.83 ***
SRHiRR; Zoridae 0.07£0.02a 0.07+0.02a 0.06+0.02a 0.10
MR} Linyphiidae 0.32+0.05b 0.51£0.09ab 0.64+0.09a 4.76*
WRF} Lycosidae 0.03+0.02b 0.07£0.03b 2.81+0.37a 143.16 ***
SEWE AL Gnaphosidae 0.92+0.07¢ 2.22+0.21b 4.47+ 0.26a 98.64 ***
Bk AL Salticidae 0.09+0.02a 0.03+0.01b 0.09+0.02a 4.23*
xR Lepismatidae 0.13+0.03a 0+0b 0+0b 25.20 ***
BRI B AL Grylloidea 0£0b 0£0b 0.29+0.07a 22.18***
+ %R} Pentatomidae 0.03+0.01a 0.02+0.01a 0.04+0.01a 0.44

W HABE Oniscidae 0.04+0.03b 1.38+0.19a 0.25+0.04b 55.22%**
WIS} Labiduridae 0+0b 0.09+0.05b 2.90+0.37a 144.49 ***
1 WAL Mantidae 0.01+0.01b 0.01+0.01b 0.08+0.02a 11.19***
FEH L Cicindelidae 0+0a 0.01+0.01a 0.13+0.07a 3.36
HHF} Carabidae 0.84+0.01ab 0.57+0.13b 1.21+0.19a 4.65*
L BB} Curculionidae 0.68+0.13a 0.25+0.05b 0.26+0.05b 26.25 "
HHEL Chrysomelidae 0.01+0.01b 0.07+0.02b 0.79+0.12a 48207
HHRL Coccinellidae 0.02+0.01b 0.19+0.08a 0.01x0.01b 5.40"
NIHAL Elateridae 0.03+0.01b 0.08+0.03b 0.86+0.23a 19.00***
84 faF} Melolonthidae 0.20+0.04b 0.01+0.01¢ 0.10+0.02a 14.95***
U2 AL Tenebrionidae 53.84+4.81a 2.13+0.25b 1.56+0.19b 375.63 "
ZEHIRL Silphidae 0.14+0.03a 0+0b 0+0b 18.22***
W Formicidae 5.40£0.35b 20.45+2.01a 20.41+1.35a 81.04 ***

FRERFCERAEG R R R s B A e 5 25 5%, © P<0.05, ** P<0.01, *** P<0.001
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WRAR MRV A s i FE e, MRl (1V=96.8,P<0.001) JRIKEL(1V=96.4,P<0.001) M HF B (IV=91.1,P<
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