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imals. Ground-dwelling arthropods comprise an important group of soil macrofauna that inhabit oasis agroecosystems. Their com-
munity composition and functional traits are particularly sensitive to changes in farmland plant coverage. In this study, we systematic-
ally investigated the changes in the species composition and quantity of ground-dwelling arthropods during the growing and non-
growing seasons of maize field and froages (vetch and alfalfa) fields in the Zhangye Oasis of the Hexi Corridor, China, using a trap
method. We also determined the influence of farmland crops and changes in grazing cover on arthropod community structure. We de-
tected significant differences in the community composition of ground-dwelling arthropods in the maize, vetch, and alfalfa fields, as
well as seasonal variation. The community composition in alfalfa field was significantly different from that in both maize and vetch
fields during the growing season, although comparatively little difference among fields was detected in the non-growing season. Dur-
ing the growing season, the activity density and species richness, diversity, and evenness indices of ground-dwelling arthropods in the
alfalfa field were significantly higher than those of arthropods inhabiting the maize and vetch fields. During the non-growing season,
the species richness and diversity indices of ground-dwelling arthropods in the alfalfa and vetch fields were significantly higher than
those in the maize fields. Furthermore, during the growing season, the activity density of predatory ground-dwelling arthropods in the
alfalfa field was significantly higher than that in the vetch and maize fields. Similarly, during both the growing and non-growing sea-
sons, the activity density of phytophagous arthropods in the alfalfa field was significantly higher than in the vetch and maize fields.
However, in both seasons, the activity density ratio of predatory phytophagous arthropods in the maize and vetch fields was signific-
antly higher than that in alfalfa field. In addition, we found that in the alfalfa field, the activity densities of herbivorous ground-dwell-
ing arthropods (including those in the families Acridoidea, Thripidae, Cicadellidae, and Aphididae) were significantly higher than
those in the vetch and maize fields. Similarly, in the alfalfa field, the activity densities of predatory ground-dwelling arthropods (in-
cluding those in the families Gnaphosidae, Lycosidae, and Carabidae) were significantly higher than those in the other two fields.
Collectively, the findings of this study reveal that the planting of perennial herbage in arid areas can contribute to increased number
and diversity of beneficial populations among surface-dwelling arthropods inhabiting oasis farmlands, notably by promoting in-
creases in the diversity and population size of herbivorous arthropod species. This in turn contributes the enhanced biological control

of farmland pests.
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Table 1 The results of two-way ANOVAS of impacts of farmland type, sampling period and their interaction on community
structure, trophic structure and activity densities of dominant families of ground-dwelling arthropods

SKAERTE] Sampling period (SP) A% H2$% Farmland type (FT) SPXFT
F P F P F P
FEE LM Community structure
1B Activity density 0.136 0.713 9.095 <0.001 1223 0301
YRl 5 B Species richness 84.426 <0.001 17.855 <0.001 4377 0.016
ZFEVEFREL Diversity index 0.454 0.503 19.705 <0.001 14.125  <0.001
¥1%5) FEFR %L Evenness index 81.926 <0.001 4348 0.017 11.039  <0.001
EFEL5H Trophic structure
&M 30 %) Predatory arthropods 15.845 <0.001 8.152 0.001 11217  <0.001
FLE 79 23 Phytophagous arthropods 0.895 0.348 58.724 <0.001 6.928  0.002
HA & PET5 B 314 Other arthropods 0.865 0.356 0.861 0.427 1.528  0.225
A VE/AE FPELL(E Ratio of predatory and phytophagous 0.048 0.827 10.662 <0.001 3.891  0.025
FEBHIESIFERE Activity density of dominant family
- Al Gnaphosidae 21.475 <0.001 7.653 0.001 13.803  <0.001
ARUEFL Lycosidae 6.498 0.013 20.397 <0.001 7.587  0.001
FE WAl Thomisidae 19.827 <0.001 1.149 0.323 2.178  0.121
FEH R} Cicindelidae 12.451 0.001 6.322 0.003 6322 0.003
HHIBL Carabidae 23.482 <0.001 10.967 <0.001 0.728  0.487
Feu# diF} Staphylinidae 7316 0.009 12.766 <0.001 0.690  0.505
WY I A Anthicidae 0.111 0.740 0.614 0.544 0.388  0.680
JE IR} Labiduridae 58.356 <0.001 12.077 <0.001 7383 0.001
B8R} Acrididae 1.646 0.204 15.022 <0.001 3.524  0.035
#ij ZhR} Thripidae 22.223 <0.001 9.272 <0.001 7.035  0.002
AL Cicadellidae 0.613 0.436 30.289 <0.001 1542 0222
WFRl Aphididae 14.296 <0.001 43.010 <0.001 19.129  <0.001
K& 8} Cryptophagidae 1.166 0.284 8.402 0.001 0270  0.764
IERHFL Corylophidae 6.119 0.016 6.046 0.004 6.578  0.002
A} Formicidae 2.470 0.121 0.428 0.654 7.965  0.001
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Fig. 3 Non-metric multidimensional scaling plots of ground-dwelling arthropods of maize field, vetch field and alfalfa field during
growing season (A) and non-growing season (B)
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Fig. 4 Comparison of ground-dwelling arthropods community characteristics of maize field, vetch field and alfalfa field during
growing season and non-growing season
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Fig. 5 Activity densities of predatory (A), phytophagous (B) and other arthropods (C) in maize field, vetch field and alfalfa field
during growing season and non-growing season
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Fig. 6 Ratios of activity density of predatory and phytophag-
ous arthropods (P/P) of maize field, vetch field and al-
falfa field in growing season and non-growing season
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Table 2 Comparison of the activity densities of key ground-dwelling arthropods in maize field, vetch field and alfalfa field during
growing season and non-growing season

H: K78 Growing season

4 K 2 Non-growing season

F+ Family E2 e ST Tk iy LTS

Maize field Vetch field Alfalfa field Maize field Vetch field Alfalfa field
kR Gnaphosidae 0.78::0.09b 0.69+0.16b 2.08+0.18a 0.17+0.11b 0.92+0.31a 0.33+0.19ab

IREKA} Lycosidae 1.06+0.22¢ 2.75+0.75b 7.36+0.64a 2.08+0.57a 1.67+0.68a 3.42+0.81a
%4k} Thomisidae 0.08+0.04a 0.08+0.06a 0.25+0.09a 1.58+0.43a 1.00+0.33a 0.67+0.31a

WAL Cicindelidae 0.00:£0.00b 1.28+0.44a 0.33+0.12b 0.00:£0.00 0.00:£0.00 0.00:£0.00
- F} Carabidae 0.14+0.05¢ 1.00+0.15b 1.94+0.32a 1.42+0.38b 3.33+0.77ab 4.25+0.79a
e iRl Staphylinidae 0.33+0.07b 0.14+0.05b 0.97+0.18a 0.00:£0.00a 0.00:0.00a 0.50+0.29a
HEH L Anthicidae 1.25+0.36a 0.81+0.31a 1.06+0.27a 1.2540.71a 1.00+0.54a 0.50+0.292
MR Labiduridae 1.61£0.47a 0.39+0.11b 0.31=0.08b 5.58+1.03a 6.17+0.72a 1.58+0.51b
BEF}L Acrididae 0.08+0.04b 0.11£0.05b 1.89+0.46a 0.00+0.00b 1.42+0.47a 1.67+0.41a
] 7} Thripidae 0.28+0.11b 0.31+0.13b 1.50£0.38a 0.00+0.00a 0.00+0.00a 0.08+0.08a
AR Cicadellidae 1.00£0.16b 0.50+0.15b 6.75+1.13a 0.67+0.22b 1.25+0.35b 4.92+1.33a
7%} Aphididae 0.19:£0.10b 0.310.08b 5.17+0.70a 0.67+0.28ab 0.17+0.11b 1.4240.47a
BB IR Cryptophagidae 0.14+0.05b 0.36+0.12b 0.97+0.23a 0.08£0.08a 0.25+0.13a 0.67£0.31a
BRI FL Corylophidae 0.03+0.03b 0.110.05b 0.610.24a 0.08+0.08b 9.50+3.68a 0.33+0.33b
OB} Formicidae 16.94+3.75ab 20.31+1.74a 10.42+1.61b 14.17+2.65a 6.08+1.54b 17.2543.57a

[FIAT AN ) INE b 3 IRl — IS [R A FH S8 (R A7 7E i 35 1 22 57(P<0.05) . Different lowercase letters in the same row indicate significant differences

among different farmland types in the same period (P<0.05).
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