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Monthly precipitation and average temperature at the study area
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Fig.2 Simulated reduced precipitation treatment and control plots at Reaumuria songarica and Nitraria sphaerocarpa plots
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Table 1 Number of individuals of ground arthropod spe-

cies captured at the reduction in rainfall and control plots

of Reaumuria songarica and Nitraria sphaerocarpa shrubs

AN UM
e ytliiEsILY]
PR XRR AbEE AR

2R 85 (Mesobuthus martensii) 11 3 16 15
WU 47 H k ( Lacinius bidens) 7 5 3 5
it H (Eusimonia spp.)) 1 2
0%k (Xysticus spp.) 2 1 8
4 G IRk (Evippa sjostedti) 1 7 4
- W ( Gnaphosa spp.) 49 59 74 74
FH BEAL i Wk ( Steatoda albomaculata) 4 1 2
el B} ( Araneidae sp.) 1
W 1B WK JE (Philodromus spp.) 5 6 4
BrkFl (Salticidae sp.) 3 1 2
LR R} (Linyphiinae sp.) 6 2 2
INK % (Nysius ericae) 4 2 10 5

v 446 %
e
AR LI
HF )
AbEE XPHE S AbEE X AR
AL tlis% (Nabis reuter) 4
25 4% (Emblethis sp.) 10 2 2
Fi K 4% (Jakowleffia setulosa) 7 23 7 8
e A% (Coranus dilatatus) 1
T MW ( Cicadella viridis) 8 21 14 17
WFR} (Aphididae sp.) 1
21 fa A8 W (Harpalus amplicollis) 1 1
52 /! (Amara potanini) 1
2054 B (Cymindis semenowi) 2 4 1

DT (Pseudotaphoxenus originalis) 3 2 2 1

W EEEE (Blaps gobiensis) 108 83 108 246
6 B ( Cyphogenia chinensis) 10 16 13 20
o [ VR (Sternotrigon kraatzi) 18 8 30 32
Te R IR ¥ W (Anatolica sternalis) 15 19 23 21
W A S W (Anatolica potanini) 4 1

I8 [CH B (Pterocoma loczyi) 104 8 92 117

Ful/|NESHH (Microdera kraatzi alashanica) 64 77 93 37

A (Alleculinae sp.) 1 1
I ZEH (Nicrophorus morio) 1

1% )& (Apion sp.) 1

W58 (Baris sp.) 1

W T4 (Tanymecus urbanus) 1 1
% 4 & (Deracanthus sp.) 1 1

W R4 (Deracanthus jakovievi) 8 10 8 11
KENZEL (Cleonus verrucosus) 25 13 14 12
WSR2 40 (Lethrus potanini) 7 29 11 11
% 4 6, (Aphadius sp.1) 3 2 4 6
WE4x 10, (Aphadius sp.2) 1

H 5.4 6. (Postosia brevitarsis) 1 1

a4y ¥R} (Silvanidae sp.) 1

Hii A B 1L (Aleochara sp.) 1 1 1
— B (Notoxus sp.) 1 1 1 2
J¢ 2B} (Dermestidae sp.) 1
{1 il - ( Diorhabda rybakowi) 24

S P (Harmonia axyridis) 1
FeBLU R (Messor desertora) 97 106 98 110

HM (Cataglyphis aenescens) 70 117 69 83
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B/ %
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ELBK i (Jakowleffia setulose)
KA (Cicadella viridis)

WL S (Deracanthus jakovlevi)

HHAERIH (Cyphogenia chi )
SEECIRIE (Sternotrigon kraatzi)
TERIWE (Anatolica sternalis)

WICHFIE (Prerocoma loczyi)

W[ NEEH (Microdera kraatzi alashanica)
FETEIRIL (Messor desertora)
R (Cataglyphis aenescens)

AL/ DX R R S P A

F

FeAts15)5 34 (Others)
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AW (Others)
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Fig.3 Relative abundance of ground arthropod groups in the summer and autumn at the reduction

in rainfall and control plots of Reaumuria songarica and Nitraria sphaerocarpa shrubs
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ZTAD /0N X SR AE 2571 R ALk B s 3 4 R 3h 0
9K 4L ) . % PERMANOVA 43 45 S 1, %
257 0 1l 3R Y 3 ) B T A LA S 3 ) (P<
0.05) , B 7K /0 4 P Ko JFL 55 SR 240 1) 28 BV bR
RSP RETE AR RS IR /N(P>0.05) o ZLEB/INX.
I 75 K 25 5 7K U 2 A 3R B /DN IX s 26 4 B 56

VIR VE 4 25 S AN B3 (P>0.05) , Ab BTN HE /N X
b T T S RIS 2 R (T 4) o M3 /N IXCR
AR 2 7 TR AL 3 X i 2 1 R S W RV 2 IR
PERMANOVA 7345 53R B SRAE 224500 b 3515 Ji
SRS AL B2 R (P<0.05) , R 7K /b b 2
T 25 SR 24 1 58 T X e 3 Y T sh 0 B 4L AR
RZ AL /N (P>0.05) o 300 /N IX B 2= K it/ Ak
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Table 2 Abundance of dominant arthropod species captured in the summer and autumn in the reduction
in rainfall and control plots of Reaumuria songarica and Nitraria sphaerocarpa shrubs
AR poR(ubl
TN R BRI H = RS e
b X g Ab X 1 Qb Xof b X e
2R 4 B (Mesobuthus martensii) 0.33+£0.09°  0.13+0.09° 0.19+0.13* 0+0° 0.46£0.18"  0.50£0.13" 0.31x0.09" 0.19+0.13"
- Wk (Gnaphosa spp.) 1.13£0.34"  1.67£0.30° 1.38+0.40° 1.19+0.33" 2.38+0.61° 2.08+0.28" 1.06+0.24" 1.50+0.40"
[ K U (Jakowleffia setulosa) 0.25+0.08" 0.88+0.42° 0.06£0.06° 0.13+0.13* 0.17+0.09° 0.33+0.11° 0.19+0.13* 0+0°
T -1 (Cicadella viridis) 0.21+0.14"  0.50£0.21° 0.19£0.09" 0.56+0.37" 0.54+0.23" 0.58+0.18" 0.06£0.06" 0.19+0.13"
T 4 (Deracanthus jakovlevi) 0.04+0.04° 0+0° 0.4420.18"  0.63+0.23"  0.04+0.04" 0.04+£0.04" 0.44+0.11" 0.63+0.21"
KNG (Cleonus verrucosus) 0.88+0.50° 0.50£0.15" 0.25+0.13° 0.06+0.06" 0.50£0.18" 0.50£0.15" 0.13+0.08" 0+0°
W28 4 0 (Lethrus potanini) 0.17+0.06* 0.42£0.15" 0.19£0.13° 1.19+0.58* 0.13£0.09° 0.25£0.16° 0.50£0.16* 0.31£0.16"
K BEEEH (Blaps gobiensis) 2.75+1.09° 2.58+0.62" 2.63+0.58" 1.31+0.43" 2.46x0.38" 7.67+2.88" 3.06+0.95" 3.88+0.61"
rRAERL B (Cyphogenia chinensis) 0.38+0.12* 0.58+0.16" 0.06+0.06° 0.13£0.13" 0.50£0.13* 0.79+0.46" 0.06+0.06" 0.06+0.06"
Vi it 55 ] (Sternotrigon kraatzi) 0.75£0.21°  0.33+0.09" 0+0° 0+0° 1.2120.41°  1.29+0.17* 0.06+0.06" 0.06+0.06"
LR IR (Anatolica sternalis) 0.63+0.15°  0.75+0.18" 0+0° 0.06£0.06" 0.88+0.17° 0.75£0.23" 0.13£0.08" 0.19£0.09°
1% B (Pterocoma loczyi) 4.33+0.73* 3.71£0.47° 0+0° 0+0° 3.83+0.55" 4.88+0.99" 0+0° 0+0°
W]/ \N& F) (Microdera kraatzi alashanica)  1.46£0.30° 2.13£0.54° 1.82+0.49" 1.63+0.69" 2.46+0.65" 1.13£0.18" 2.13+1.39" 0.63+0.28"
T BRI (Messor desertora) 2.38+0.48" 2.71£0.63" 2.50+0.79" 2.56+0.65" 2.42+0.66" 3.17+0.59° 2.50+1.30" 2.13£0.65"
Wi (Cataglyphis aenescens) 2.54+0.74°  4.00£0.73" 0.56+0.49" 1.31+0.53" 2.42+1.00° 3.21+0.48" 0.69+0.47" 0.38+0.21"
T R MR I AL BEANN R AF7E 8 22 5, P<0.1,
LTHp byl
0.6 0.6
e e
04 4 04
02} ® O 0.2 ©
v wn
8 oof ® o %% 8 ool & @)
z 0.2 %) @) S Z 0.2 © Q
. o : O %)
04} 04}
Stress=0.21 Stress=0.16
0.6 1 ! 1 L 06 1 |
06  -04 02 0 0.2 0.4 0.6 0.1 0.4 0.9
NMDS 1 NMDS 1
0.4 0.2
*E F*hE
02f 8 ® o1k
« ® O O a
8 ool © %) 8 00
> © ® D @ )
02 o @0 %) 0.1}
Stress=0.27 Stress=0.30
04 L L . : 02 L .
06  -04 02 0 0.2 0.4 -1 05 0 0.5
NMDS 1 NMDS 1
@ Oxm

4 2 R 3 /)N X588 RRT i /0 Ak BRI A /)N IX B 28 AR Rk 2 3 3 TS S % 4H i NMIDS )

Fig.4 NMDS plots indicating 2-dimensional distances of ground arthropod community at the reduction in the summer

and autumn in rainfall and control plots of Reaumuria songarica and Nitraria sphaerocarpa shrubs
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Fig.5 Abundance and species richness of ground arthropods in the summer and autumn at the reduction

in rainfall and control plots of Reaumuria songarica (RSP) and Nitraria sphaerocarpa shrubs
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Fig.6 Abundance of predatory, herbivorous, and omnivorous arthropods in the summer and autumn at the

reduction in rainfall and control plots of Reaumuria songarica and Nitraria sphaerocarpa shrubs
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Fig.7 Ratio of predatory arthropods and herbivorous and omnivorous arthropods in the summer and autumn at

the reduction in rainfall and control plots of Reaumuria songarica and Nitraria sphaerocarpa shrubs
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Fig.8 Abundance of large beetles, medium beetles and small beetles in the summer and autumn at the

reduction in rainfall and control plots of Reaumuria songarica and Nitraria sphaerocarpa shrubs
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Effects of simulated reduced precipitation on ground
arthropod diversity in gobi desert ecosystems
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(1.College of Geographical Sciences, Shanxi Normal University, Taiyuan 030031, China; 2.Linze Inland River Basin Re-
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Lake-Grassland-Desert System Governance” , Northwest Institute of Eco-Environment and Resources, Chinese Academy

of Sciences, Lanzhou 730000, China)

Abstract: In the gobi desert, precipitation variability has a profound impact on the growth and reproduction of
plants, arthropods, and vertebrates, which in turn drives changes in desert biodiversity and its ecological func-
tions. Leveraging long-term precipitation data from this region, we established a fixed-plot experimental plat-
form centered on individual shrubs to simulate a 50% reduction in precipitation. This study examines how ground
arthropod diversity responds to reduced precipitation and explores the seasonal patterns of these responses. The
results showed that in the Reaumuria songarica plots, reduced precipitation had a minimal impact on the compo-
sition of ground arthropod communities in both summer and autumn. In contrast, in the Nitraria sphaerocarpa
plots, reduced precipitation significantly altered the composition of ground arthropod communities in summer
but had a lesser effect in autumn. In the N. sphaerocarpa plots, the reduced precipitation treatment significantly
decreased the abundance of omnivorous arthropods in summer but increased the abundance of predatory and her-
bivorous arthropods. Additionally, the reduced precipitation treatment led to a significant decline in the abun-
dance of large beetles in summer, while the abundance of small beetles increased significantly. Moreover, the
study also found that the reduced precipitation treatment significantly increased the abundance of Cleonus verru-
cosus and Sternotrigon kraatzi during summer and the abundance of Blaps gobiensis during autumn in the
R. songarica plots, while significantly decreasing the abundance of Lethrus potanini in autumn. In summary, re-
duced precipitation in the gobi desert results in decreased abundance of large omnivorous arthropods, particularly
beetles, with the extent of this reduction varying by season and shrub species. These shifts can profoundly affect
the structure and function of food webs.

Key words: gobi desert; simulated reduced precipitation; ground arthropods; diversity; functional traits



