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Abstract: A field survey was conducted to investigate the community composition and seasonal dynamics of ground-active
arthropods in Reaumuria soongorica shrubbery land in Urat Desert Steppe. In order to determine seasonal changes, pitfall

traps were used to collect specimens in spring, summer and autumn in 2018. The results showed that; (1) there were 560
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individuals of ground-active arthropods captured in the three seasons, belonging to 23 families and 10 orders. Among them,
the dominant group was Tenebrionidae in spring, Tenebrionidae and Formicidae family in summer, and Tenebrionidae in
autumn , accounting for 51.54% , 59.11% , and 64.88% of the total individual number, respectively. There were 8 common
groups in spring and summer, and 10 common groups in autumn, accounting for 43.08% , 37.33% and 32.68% of the total
individual numbers, respectively. There were 7 rare groups in spring, 6 in summer, and 3 in autumn, accounting for
5.38% , 3.56% and 2.44% of the total individual numbers, respectively. (2) The ground-active arthropods that accounted
for more than 10% of total biomass were the Tenebrionidae family, accounting for 88.59% , 72.56% and 80.90% of the total
biomass of the community in spring, summer, and autumn, respectively. Ground-active arthropod biomass between 1% and
10% accounted for 9.76% , 25.51% , and 17.78% of the total community biomass in spring, summer and autumn,
respectively. The groups with the proportion of biomass < 1% accounted for 1.62%, 1.94% and 1.32% of the total
community biomass in spring, summer and autumn, respectively. (3) There were significant differences in density, group
numbers, Shannon-Wiener index, and Simpson index of ground-active arthropods with seasonal dynamics (P < 0.05) , with
significantly higher values in summer than in spring or autumn. (4) The results from RDA and Spearman correlation
analysis showed that rainfall, temperature, soil moisture, soil pH and conductivity, and soil particle size were important
factors influencing the seasonal distribution of ground-active arthropods. It was concluded that the ground-active arthropods
were dynamic along with the seasonal timing in Reaumuria soongorica shrubbery land in Urat desert steppe. There was
markedly greater ground-active arthropod diversity obtained in summer. The environmental factors including rainfall,
temperature , soil moisture, soil pH and conductivity, and soil particle size indicated significant effects on the individual

distribution of ground-active arthropods.

Key Words: desert steppe; ground-active arthropods; seasonal dynamics; community structure
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H 1 ATAL, ISR AR 3 A5 AR 3 25 57 (P<0.05) , AR I H B >#kF=>F %, LI pH
KR M HZ B E LT HEFMKTE(P<0.05) MG HANFENRTLTREER, THPRSEERNERDE
FTHEZ(P<0.05),MS5KERITEEXER, HEFEMKERIF LR EZET, HEFHRSERINERD
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Table 1 Indicators of soil environmental factors ( Mean+SE)

T HEA gk TR A . o d e SR . T
o R ER e em N BUFE L wmek baw
2= Soil total Soil total . X +3 pH Soil electric . .
. Soil moisture . .. Soil clay plus Soil sand
Seasons Carbon/ Nitrogen/ Soil pH conductivity/ .
content/ % silt content/ % content/ %
(g/kg) (g/kg) (S/m)
rin .88+0. .27£0.03a .79+0.00¢ .92+0.04a .29+45.37a 17£2. .83+2.90a
# Spring 9.88+0.39b 0.27+0.03 0.79+0.00 7.92+0.04 304.29+45.37a  54.17+2.90b 45.83+2.90.
ummer 29+ 1.25D OU+0.02a .25+0.00a .22%0. 4al+52.10a 10x2.10a Laxl.
5SS 10.29+1.23}1 0.30+0.02 7.33+0.00 7.22+0.04b  287.42+52.16 61.76+2.10 38.24+2.10b
utumn .81+0.45a .31£0.03a .360. 96+0.02a  362.68+48.27a .13+2.19a4l .86+2.20al
A 12.81+0.45 0.31+0.03 4.36+0.00b 7.96+0.02 362.68+48.27a  59.13%2.19ab 40.86+2.20ab

RPN E/ NG FhE R 22 53 83 (P<0.05)

3.2 BB RS B R R

HIZR 2 W0, 1 3 AT N, ik 560 RO 5 esh iy, sJs 7 10 H 23 B AR 8 4>, b it
PRI FRHRIORE , FHAAE b AR 63.219% 5 5 WS RIS R RE RABE B HRE G Ik
B PR IRRE BERRL BERRL A R R O ANSRE AN AR BN AR 31.43% ; M AT R AL
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SRR LERL, AR ERA 7K, EFH 6 5, EH 3 28, HARE S 35 B A ARE 5.38%
3.56%F1 2.44% , FAG WIFG A JSHE 0 B R

FRAELE Wy R 43,3 2= N AW BT 5 LG 3 109 18 1 18T 55 JRC S W 28 BB N D8 R 0 1) 5 e VK
A 88.59% 72.56% F1 80.90% , I 5 LFIAL T 19%9—10% B9 Hu i 5 B sh 2t , B H L H R %4
R IERRE 3 NIBE, RS DE R 9.76% AL WA ekt RAR AR BSR4
B R SR 25.51%  KEA LB LHRE PSR KA B RBHRIIRIARE 5 B (GRS
AW 17.78% , I BBI/INT 19 B HBTE 15 B sh P 258, F 2 12 28, RS SRR 1.62%  HEH
10 2%, RIS BRI ELIN 1.94% s BKEEA 8 25, VR RVEI R 1.32%
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Table 2 Taxonomical composition and quantitative characteristic of ground-active arthropods

— # Spring 5 Summer K Autumn
Code Familys/genus Z GXhy 2 ERhy 2R A
Abundance/ % Biomass/ % Abundance/ % Biomass/ % Abundance/ % Biomass/ %

1 WRIAF} Solopendra subspinipes 0.98 1.32
2 ARhEEE} Neobisiidae 0.77 0.00

3 KA HWAE Phalangiidae 0.89 0.10 1.95 2.27
4 RIEL Lycosidae 0.77 0.17

5  BEWREL Thomisidae 1.54 0.03 1.78 0.26 3.90 0.25
6 EHIEA} Clubionidae 0.77 0.02

7 BEWREL Salticidae 3.85 0.01 0.45 0.00 2.44 0.08
8 PRl Gnaphosidae 9.23 1.29 4.00 0.65 6.83 1.37
9 FEKULF} Eresidae 2.31 0.25

10 WAL Anyphaonidae 9.23 0.61 0.45 0.01 1.46 0.16
11 BB Amadillidium vulgare Latreille 5.78 0.67 0.49 0.00
12 HIEF Miridae 0.76 0.00 1.33 0.00 0.49 0.00
13 &R Anoisotima 0.76 0.03 0.45 1.70

14 2 HEL Tenebrionidae 51.54 88.59 13.33 72.56 64.88 80.90
15 % HBl Curculionidae 6.15 7.21 8.44 8.95 5.37 8.69
16 #4fFl Geotrupidae Latreille 0.77 1.26 0.89 4.20

17 #E4Fl Aphodiidae 0.44 0.01

18 KBl Cerambycidae 8.00 7.26

19 ZEHF} Silphidae 0.98 0.78

20 HE} Carabidae 4.62 0.46 6.67 3.39 1.46 4.13

21 EUFERL Syrphidae 0.77 0.03 1.46 0.03

22 BB} Formicidae 6.15 0.01 45.78 0.08 6.34 0.01

23 WERL Mutillidae 1.33 0.17

3.3 NSRS T A

FH L 2 AT b TET TS FRCSN P R B T Al R B 2 TR A i R A, Hoh M TS SR s ) o R I
BEETES(P<0.05),MESMEFL S5KZERTEEER, HEDY B Shannon-Wiener 18 51
KA AL R BN 2 ) 25 5 TR MK S (P<0.05) , 1M J5 B2 715 (A 0 i 3% 22 5% . Simpson 45 %00
RN H 21 205 TR (P<0.05) , EFEMKEY S E RN TR E LR,
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Fig.2 Seasonal community index of ground-active arthropods in desert steppe

NG FRE IR AN 21 (AP W 35 22 54 (P<0.05)

3.4 N ESYECR A 5 EREE TR AR GG R

Hi TS B Bh A Ry A S5 IR BE LT[R C R 19 RDA HEFP b R (B 3) . 55 1 AUl (F=9.47,P=
0.016) FFTA MAH (F=3.10,P=0.030) 7EGC 127 E 4R 3 1 W2 K-, BB HE R il 8 08 5 g 1) 5 e b T 45
R B A SR R OC &, IF B AT HE P 5l R 1 77.60% 1) M TH 0 B S W RE TR AR 5
M 3 ATLUE 555 1 HRP AR SR O R PR & | RIS /K& pH e % Hh <0 FEFT &
t S KR SHEF R 1 588 A DE (A2 R85 0.723.,0.840 A1 0.601) , + 3 pH Al 3R 5 HE 4 1
1 2 T OC (R OC R B350 -0.898 F1-0.503) . 555 2 HEPRlAR DGR R 0 2 R 32 & i, SHE 4 2
S E G (FHCRECH-0.497)

L 3 Fe 3 AT, RAERE DR BB Rt A BUARHEIS R SHEP Rl 1 SR 3 EARDC, Hidr RAR
BB 550 WM Bk E R B IEM LR (P<0.01), 5 pH 2 B FHAMKEKER (P<
0.01) , 5 - 4ERM R & i S IEAHOC R (P<0.05) , 5UPRL & i 2 A OC R (P<0.05) 3 WURHA R AR 1A%k
o3 A SRR IEA DR (P<0.05) , 5 HIEE/KE 2 BEIEAAKL LR (P<0.01) ,5 pH 2 BERMHCLR
(P<0.01) , HUSCRHMAR A 5 E R R & i 2 IEA X C R (P<0.05) , SRS EREAMHCK R (P<
0.05) ; & HBMABU M i 5 R HEEK B 2 IEMEE R (P<0.05) , 5 pH 2 B A EIC R (P<0.01) ; BUEFR}
MMEE S 3 pH 2R (P<0.05) . LR ZEH B PR 3 MR SH 1 258 2%
TS, Hod U5 HRMNMARE G 5 AR A A W AU DGR (P<0.01) , 5 1 pH B IEMHEK R
(P<0.05) ; ZEH BRI IEIRBH AR i 3 5 1 58l S R 2 IEAHCOC R (P<0.05) , LB A5 HE P4 2 2
RGBS K K SRR B B B UM EE R (P<0.01) , 5VbR i 5 i
FHIEAHOCCR (P<0.01) , BRIARHSHE P4l 2 &2 0 2 UMD R HAMAS i 5 RSB AU R (P<
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Fig.3 RDA two-dimensional diagram of the relationship between ground-active arthropods and soil factors
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PEME SRR Z —, AHFTEH, I pH B F R THRF M, WA R EOL 7 AR AR R W
A HUIR K A= W A B R T 2602 L3810 pH ',

R3 WEAVEIMEESTSHEEFENELXR

Table 3 Correlation between ground-active arthropods community distribution and environmental factors

L@ Familys/genus AT R TN TC SM pH EC CS Ss
BEIAR} Solopendra subspinipes -0.590*  -0.345  -0.341 0.454 0.045 0.569 * -0.045 0.182  -0.182
ARAIERL Neobisiidae -0.124 -0.235 0.124 0.000  -0.371 -0.124 -0.371  -0.247 0.247
KA H Wkl Phalangiidae 0.166 0.140 0.046 0.120 0.314  -0.058 0.258 0.217  -0.217
RF} Lycosidae 0.186 0.201 -0.186  -0.186 -0.309 0.155 0.062  -0.433 0.433
A} Thomisidae -0.025 -0.189  -0.029  -0.143 0.246 0.220 0.365 0.231 -0.231
B HWYAL Clubionidae 0.062 -0.235 0.031 0.062  -0.433  -0.031 0.186  -0.371 0.371
Bl A} Salticidae -0.400 -0.398 0.451 0.087  -0.299 0.367 0.119  -0.216 0.216
T IE A} Gnaphosidae -0.050 -0.257 0.223 0.341 -0.327 0.143 0.615* -0.286 0.286
[ KLk F} Eresidae 0.127 -0.046  -0.321  -0.368 -0.356 0.082 0.139  -0.441 0.441
I RFL Anyphaonidae 0.206 -0.082 -0.067  -0.208 -0.676*** 0.186 0.023  -0.783*** (.783***
AR Armadillidium vulgare Latreille  0.358 0.610* 0.141 0.179 0.646**" -0.737***  -0.230 0.505 -0.505
HIHF Miridae -0.099 -0.183 0.060  -0.058 0.194 0.050 -0.140 0227  -0.227
i WRL Anoisotima -0.045 0.123 0.136  -0.318 0.136  -0.341 -0.045 0.182  -0.182
25 H #} Tenebrionidae -0.671*** -0.782*** 0.016 0.436 -0.471 0.603* 0.436  -0.304 0.304
% HF} Curculionidae 0.229 0.122  -0.498 0.283 0.381  -0.147 -0.444 0.346  -0.346
%41 Fk Geotrupidae Latreille 0.205 0.101 0.036  -0.338  -0.060 -0.230 -0.350  -0.072 0.072
I 4Rk Aphodiidae -0.062 0.403 0.434  -0.124 0371  -0.434 -0.186 0.433  -0.433
K2FR} Cerambycidae 0.7137**  0.831*** -0.181  -0.162 0.805*** —0.798 ***  -0.479 0.571*  -0.571"
FEHF} Silphidae -0.363 -0.345 0.500 0.091 -0.136 0.159 0.545* -0.136 0.136
HH B} Carabidae 0.426 0.434 0.092  -0.116 0.534*  -0.700***  -0.333 0.474  -0.474
B HEARL Syrphidae -0.340 -0.184  -0.240 0.246  -0.064 0.473 0.207 0.102  -0.102
HURL Formicidae 0.361 0.547*  -0.011 0.104 0.702"** -0.725***  -0.458 0.583* -0.583"
WL Mutillidae 0.121 0.498 0.508  -0.012 0.417  -0.551* 0.024 0.465 -0.465
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