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Abstract: [Objectives] Ground-dwelling macroarthropods are important indicators of soil ecosystem.
Studying the characteristics of community of ground-dwelling macroarthropods in alpine meadows is helpful
to reveal the response of its distribution pattern to the change of alpine meadow ecological factors. [M ethods]
From May to September 2018, we investigated ground-dwelling macroarthropods community composition
and diversity by pitfall traps at four typical alpine meadow habitats (swamp wetland, swamp meadow,
meadow and mature meadow). The principal coordinate analysis (PCoA) was used to explain the similarities
or differences in ground-dwelling macroarthropods community from different habitats. Permutational
multivariate analysis of variance (PerMANOVA) tests the significance of community distinctions among
habitats and sampling time. Variance partitioning analysis (VPA) was used to evaluate the soil environmental
factors, above ground biomass and sampling time on ground-dwelling maroarthropods community. The
influence of specific soil environmental factors on the dynamics of ground-dwelling maroarthropods
community structure was analyzed by distance-based redundancy analysis (db-RDA). [Results] A total of
2 545 individual ground-dwelling macroarthropods were collected from May to September 2018, belonged to
30 genera of 29 families, 9 orders, 3 classes. The dominant groups were Lycosa, Camponotus and Formica,
and predators and herbivores were dominant in trophic groups (Table 2). The number of ground-dwelling
macroarthropod groups in habitat of mature meadow was significantly higher than that of habitats of swamp
meadow and meadow (P < 0.05); the Pielou evenness index (J;) of habitat of swamp wetland was significantly
higher than that of habitats of meadow and mature meadow (P < 0.05); Shannon-Wiener diversity index (H')
had no significant difference (P > 0.05) among habitats, and the similarity index of ground-dwelling
macroarthropod communities between habitats was low (Table 3). Among the Checkerboard score of the
matrix (C-score), variance ratio (V-ratio), standardized effect size based on binary data, the Pianka niche
overlap, the difference between the observed and simulated values have not regularity, suggesting that the
ground-dwelling macroarthropods community assemblage was randomness and competition coexist, and that
is structured simultaneously by both random diffusion and ecological filtering (Table 5). PerMANOVA
analysis showed that the habitat characteristics of the study area (R*= 0.636 4, P < 0.001) could more explain
the changes of the ground-dwelling macroarthropods community characteristics than seasons (R*= 0.157 3, P
< 0.001). The characteristics of the ground-dwelling macroarthropods community was affected significantly
by soil physicochemical properties, of which soil temperature and soil moisture content have the greatest
impacts (Fig. 2). The distance based on redundancy analysis (db-RDA) showed that the soil physicochemical
properties and aboveground biomass explained 29.88% of the variation of the ground-dwelling
macroarthropods community, while the other 70.12% of the variation was not explained, indicating the
complexity of the formation of the ground-dwelling macroarthropods community (Fig. 3). [Conclusion] The
result showed that the ground-dwelling macroarthropods community changed with different habitats and
seasons. The effects of habitats on ground-dwelling macroarthropods composition were much greater than

those of seasons.
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Tablel Theenvironment factorsof experiment field

4 5% Habitat
VHEEN ek AR | A PRI A
Swamp wetland Swamp meadow Meadow Mature meadow

246 [ Latitude & Longitude 33°39'N, 101°32'E

R Altitude (m) 3512 3522

thAEESE Festuca & H
sinensis~ B SRt japonicas

LY

Dominant Plant

33°39'N, 101°52"E

33°39'N, 101°53"E 34°40'N, 102°52'E

3550 3610

Ranunculus ¥ T Pleurosper- mum 52118 Mongolian wormwood.
=M E R camtschaticum. —FEE I BB Euphorbiaceae
# B Kobresia Carex tristachya~ %K% ¥ C. tristachya~ &M  Elymus nutans. FiZHRFELL

royleana « PR Bk % Leontopodium nanum-~ i Sanguisorba filiformis.  Anemone obtusiloba V9115

Potentilla anserine

hEAYE (T

i a
Above biomass (Dry weight) (g) 11861049

HRARESE F sinensis

19.16 £21.21°

FRAESESE F sinensis 558 Pedicularis szetschuanica

10.21 £7.11% 16.61 + 15.12%

-4 pH Soil pH 5.46 +0.23" 5234023 553+ 0.66" 531021
LIRATHLI 137.01 + 63.22° 166.19 + 23.38" 142,67 + 41.91° 57.28 + 8.99"
Soil organic matter (g/kg)

i /s
LEER 1135+ 5.61° 13.81 +2.87° 10.71 + 3.58° 4974081
Soil total nitrogen (g/kg)

M=

MR Surface temperature 11.73 £ 3.06° 1121 = 2.70° 10.95 +2.38" 12.23 +1.58°
(0-10cm) (C)

i‘u“/\\ E=N : i )
557K Soil water content 69.81 = 7.63" 66.34 % 6.55" 58.02+5.81° 35.13 +7.26°

(0 - 10 cm) (%)

Ho AR RRORETT IR 20 cm x 20 cm. B DSFIME < FrifEiRER. FATEIE EARET B, RERTEE (P>0.05),

The sample volume of aboveground biomass was 20 cm x 20 cm. Data were shown as Mean + SE. The same letters in the line represent no

significant difference row (P > 0.05).
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Table2 Themajor composition of ground-dwelling macroarthropods at study area

AL Number (ind) e R
% S — < IHASEE Gui
FiR Taxa TR AEALE A AT ] Percent ({)egAree of e Guild
Swamp wetland Swamp meadow  Meadow  Mature meadow omimnance
- fRIAITE Yy
WUk JE Lycosa 23 88 125 36 1069 O ot aroup f# &t Predators
57 b 0 2 1 2 0.20 Wk
Psocathropos Fungivorous forms
R H 8 Carabus 0 0 0 3 0.12 &tk Predators
@%?tﬁ & 3 4 5 5 0.67 f# & Predators
Pterostichus
5 W & Harpalus 1 0 1 4 0.24 & Predators
. Tk
Y ) Attagenus 4 1 0 1 0.24 Phytophage
Bk A 0 3 0 0 0.12 2% £r % Omnivores
Dermestidae larva
SR} Curculionidac 0 0 0 3 0.12 H Rk
Phytophage
SR d AT
Curculionidae larva 0 0 4 ! 020 Phytophage
/NEE R izhEgis
Mycetophagidae 0 3 ! 0 0.16 Phytophage
[& F & Carcinops 0 0 3 0 0.12 i &1 Predators
K& H)E Plaesius 0 0 4 0 0.16 i & Predators
Fis I R 1 0 0 2 0.12 1 Predators
Chrusolina
R i duRt e Ay i
Staphylinidae ! 0 0 2 0.12 1% £t Saprozoic
PH
[ ' &L Georyssidae 5 0 2 3 0.39 B E fi
Fungivorous forms
FEH %} Silphidae 3 0 0 0 0.12 J& & 1% Saprozoic
BRI . 5 ' 2 oo LYW A
Ceratopogonidae larva ' Common group ~ Phytophage
=B Y N b 2 Y
SHLUR 128 87 333 375 36.27 ﬁﬂ%“;kﬁ J& M Saprozoic
Camponotus Dominant group
AR 2 4 2 0 0.63 I % frE Omnivores
Monomorium Common group
W JE Formica 147 65 98 852 45.13 f et
Phytophage
LWUE Myrmica 0 1 8 1 0.39 i & 1% Predators
HoAth Others 10 6 2 11 2.10
B
Total individuals (ind) 339 266 610 1330
24 TN
R 20 17 16 25

Total groups

34 HRERXTHR KA BB EE IR 5 PcoA 2 4 HfRRE T MR KA I sh it vk
FAEFRHT (PcoA, 1) IR, PcoA l AR4K I 20.43% A1 16.48%. PcoA 1 F gkt 9
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Table5 Thestandard effect size of co-occurrence analysis and niche overlap index

1T -

Fixed row-equiprobable column

HA

Fixed row-probability column

AT 1 7 -7 4 S5 1T-%[E %€ Fixed Petraitis 24

row-fixed column £ 5 B 5%

4 15% Habitat
Month o e ) ] Petraitis Niche
C-score V-ratio C-score V-ratio C-score overlap index
Nl & =] . ok
5 TR -0.89 1.49 2.20° 151 1.62 201°
May Swamp wetland
\‘77\‘2 B ok ok ok Hk ok
AL - 245" 487" 233 - 042 495 7.05"
Swamp meadow
41 Meadow -0.28 -0.22 1.51 -1.81 -0.75 -0.76
JRAA G ) 1.48 -1.81 223" -2.45° -0.42 -1.91
Mature meadow
Nl & =} *k ik
7 L 0.64 - 1.02 2.67° -2.71° - 1.10 -1.38
July Swamp wetland
VAVEAL B " " -
AL -291° 3.96" -0.10 0.70 -0.54 572"
Swamp meadow
Hif] Meadow 0.11 -0.01 1.60 -1.47 0.13 -0.34
N
I EL -047 0.19 1.00 - 113 -1.17 -0.18
Mature meadow
NsR - &v =]
oA i 247" 1.94 0.60 -0.99 -1.63 117
September Swamp wetland
VAVEAL B " " -
THEEALE -3.53° 3.88" 0.65 -058 - 0.84 2.96"
Swamp meadow
Hif] Meadow 0.20 -0.21 1.00 -0.99 0.00 -0.21
st - - " . "
I EL =257 3020 2.61° - 0.80 222" 3.03"
Mature meadow
[ NN =|
it i =135 113 0.69 - 1.65 - 0.60 1.48
Total Swamp wetland
:77: kK Hok
AL -3.00™ 5.18" -0.82 1.99 0.65 6.14"
Swamp meadow
¥ 1) Meadow - 0.65 0.24 0.15 -0.53 - 1.15 0.17
N
PR 0.03 - 0.06 0.69 -075 - 055 0.1

Mature meadow

a** IR P owsin < wn < 0.015 a* FRIR P ousin < sy < 0.055 b** FRIR P s = ey <0.015 b* R P oyma = s> < 0.050

a**

simulation) < 0.01; b* ' means Pvaiue of observation = value of simulation) < 0.05.

HEmERS 5 H R mASE. e A4 5
TR ST 2 70, PeoA2 TEKX
Bt7 H. 9 ARERHAER . WE A
57 A e e A 5 R KT SRR 1
. B#ZIu 25 (PerMANOVA)

SR, B FT X I R KT sh AR T S R
i 8] 5 AR B 3 (P < 0.001), AR (RP=
0.636 4, P<0.001) ELISHE] (R*=0.1573, P<

means P(Value of observation = value of simulation) < 001» a* means P(value of observation < value ofsimulalion)< 005, b** means P(value of observation = value of

0.001) e 5 2 M B 3 KR I sh i vs A2
e, TR AR IR R R R KT S B B
RHIER EZ K.

T ES RN (VPA) R, L3yt
JROCHEIERE . &KES pHD 525
(EgEHHUR. HEEEE CON ) IR
W R KR AT IR B WIRETE AL 5 ) 25.80%, H354))
B R AR Y R IR R T R R i
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VIR AS ST 28.93%, T3k A SR
AV EILFERE T R KBS SRR AR
(1) 26.31%, X =AM 3L [RIffRE 1 Hh e KAy
N IBEIE AT 0 0.01% AR o 3k 1 5
St EAYEIL FARRE T SR KR SR B
EAR T 29.88%, FH 70.12%M7% F %A 15
FfFRE, BRI KB SRR T I 2
ZettE (B 2).

0.6
H:1% Habitat R2= 0.636 4 - ®
§ BfE] Time R?=0.157 3 MM TMM
©  0.4P<0.001
<
o MM
~ * e ® 9MB
N 02+ WM A 5SM o
< 5SW M oM
I} SMM. oM @ 5sM = oM
o SMM ‘ 5SM
P IMM™ L osW  sgw  SSW
« 00 MM g A A @
™ 5SM
& ™ By,
= smm_ 7S
02} 7sM @ W ™
. ° 7SM
H oMM_@odh, @  7SW @ 9sM
MA@ SW
-04 oM L

-06 - 0|.4 - (;.2 0.0 0.2 0.4 OI.6 0.8
FAAREHNT PcoAl (20.43%)

B 1 WX MR KR SRR AR AT
Fig. 1 Principal co-ordinate analysis (PcoA) of
ground-dwelling macroarthropods community

5.7 94 MES A 7T H 9 H, SW. SM. M. MM 4+l
REEFEERI B, Fif ., R f A .
5,7 and 9 represent May, July and September, respectively; and SW,

SM, M and MM represent swamp wetland, swamp meadow, meadow,

and mature meadow.

K H db-RDA 34T E7~ (B 3), #hg KA
WL S HIEE LR (= 0.280,
P<0.01). % (F=0255 P<0.01).
+4% pH (/*=0.281, P<0.01). TIEEEF (=
0.407, P<0.01). HHEEHKE (F=0292, P<
0.01) FFAE R E MMM SR EWE (7=
0.174, P>0.05). +3% C/N (+*=0.008, P>
0.05) FAAEAN R AR G, 7 1398 3
A1 JoR %o R % K AR Y i 3h 0 3h W R S e
, HE-EE., BRI KERmERELR, ik
A )Xot T 7 DXk b 3 K B A R sh o B VR R
[ R,

b AR

Aboveground boimass

0.005 8

YR
Soil physical property

TR
Soil chemical property

2 Residuals R = 0.175 49

B2 #RABEINEE SHRE 6§
TiES T
Fig. 2 Variation partitioning analysisto quantify the
contribution of environmental variables, sampling

month and biomassto ground-dwelling
macr oar thropods community variations

TR VE BT LS R L Sk R pH R R

FELHEEPUR . LRSS ON L M EAY E R BT E.

B RIIE RN IREE L

Soil physical properties include soil temperature, water content and

pH; soil chemical properties include soil organic matter, soil total

nitrogen and C/N ratio; and aboveground biomass refers to dry

weight of aboveground plants. The number was the variation of

macroarthropods community on the surface.
4 g

AT I, KT sh VR 20 1k
SA SRR A Ko ARFTER B, BEH
X AR KRB W S F it A
I, JEHAE 7 AT . VBRI (h4Ef
&5 2017) SHF T B 385 K BB IR =
ANIE R SBIER (P < 0.01), — 5wl mi 1
HRAT S, W BRSO i ERR
Wk R AN PRI S T WU AR SR =, (SR
K. 29 AHMEHXARKFRE, Kbk
IEE T B S E KR EAYERD, H
RS REO RIS, HEFRIIRE



2 39 KA PR 70 H R e A RO RS 2 R A S <247 -

2.5
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d
§ 1.0} 7S.M L S
9 05+F o MM smm
. mﬁ A* 0o
2 0.0 M oswh BV sy
g : i W tn ;m
9w M sM
[ 0-5 [ A .sw sswsSW e
ﬂ W 9SM o0 (] °
sSM

']2‘ -1.0r [ ] SB Mg
= 9SM ™ 5SM
= n

-151 9&4 M

-2.0F 9M.9M
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WAREHHL VPAL (9.91%)

B3 MRRHFBSYRE SHEETRRN
TURIMT
Fig. 3 Redundancy analysis (db-RDA) of
relationship between ground-dwelling
macr oar thropods community and

environmental factors

5.7. 94 5IR%S AL 7TA. 93, SW. SM. M. MM fR#&H

PRI, FHEEEA, S, RS, TOC. TN, SM.

SB. TM. C/N. pH 73R TIANL. HIEER. LK

. EAEYE, REEEE. ON Y pH fH.

5, 7 and 9 represent May, July and September, respectively; and SW,

SM, M and MM represent swamp wetland, swamp meadow, meadow,

and mature meadow. TOC, TN, SM, SB, TM, C/N, and pH mean soil

organic matter, soil total nitrogen, soil moisture, aboveground

biomass, soil temperature, ratio of soil organic matter and soil total

nitrogen, and value of pH.

THE 2Lt o A B A 5 B R O I R AR U,
FRINBERENARE 5 A atSE e Sk
.7 AEEESHEN SRR N 9 HIE
TS EEE SRR, BRI X
TR SR RS Th RE I8 W 2 <2 0L
WS I8 R P U2 (Santana et al.
2021). DRI IE . 5 75 WUE A e R
(R KB BN, FHAMAREL S R A SR
KIS LB MEREL 90% LA 1, IR KB
oy Hh KRN e s R R B >, B AR AE
BIRE2EPN, BikE. 55sU8 U2 H
P e LA i B AR AR, MERFE HAE

W58 X 3k A Tz

HEIE Z AT iR, MR KA 3h
PRI G0 T, A AN$5%] 5 {H Shannon-Weaner
B4l (H) 5 Pielou 84 (J,) BALEHEAHML,
HATEEERHRER (r=0.360, 0928, P<
0.01), SN 7 DX I3 3515 15 sh P VR 4L R
XFfai e, HAE—@MREE, J FaEo st ex
B R SRR HAR BN RS IE RE SRS e
N—FIEE R (ERE 20200, H4h, 5 HE
FAL R AR SR AR 8] 7 HAER
Az 355 55 R ) AR B 2 TR SRR T oAb A=
Siz i8], HEEMERK, X5EARHT
(PcoA) Z#T HIAS IR A= 355 2 8] Hh e K2 5 Ji 5
VIREVR LR ZE e IOAH — B, R B AR R E T
HhF K BT I SRV A R K

KT Y S VR 4 AT 32 B2 AR R A
T, WHLRIRIEEE . b BAEAE DR AN
R = AR FERT BERFI52m (Sylvain et al. 2014 );
AR BT b T AR ) R T B e SR KR Y
s EER 2 #EPE (Daniel et al. 2022). BFA
RO, TR, WEE pH (A% IR MR
Xof Hh R KT Y S VR AL S e K, A
HHUR . TR S O/N % 39k 2 6t
i K I i s BEVE AL ST /N, H R
KRBT LSS R HOS 5 LA N
iy LIEAFEMBER AR (- 0491 <r<
-0.367, P<0.05), X5HFFXEAEFES.
i i T B AR BB H S AL AN R B A
Bk FmMIF A % (Gallé et al. 2019); Hige k7Y
TS AR ELS Z AR EU ) S RIS K
2., MREVELEEENAMEK r=-0.529,
P<0.05), M#HMESELIEESKE, T3
R E B R IEASE (r=0.424, P<0.01)
AMAEZRIEMRXKR (r=0212, P>0.05),
S 7R R P AR T e 0 R A R 2R R 2
Jse shE £ (Aupic-Samain et al. 2021),
{HEEE Hh AR N, HhR KA R sh it
W ZFE S SIMEZ 2] (Gallé etal. 2019),

T AR AT B A SR S T AR A



- 248 -

B2 Chinese Journal of Zoology 58 &

AREEENEZ — (Bestion et al. 2009). A
FRI, B RFERT BoK ok H th FRE
Ak, MR T T i S A v G Al S B A ]
R B B A (B R T, - HAT — & AN [R] B
BT FP 5L Veratio $8 A5 A1 A 535 11
C-score Fll V-ratio {8 LA AR EH B EHT R
B, AR A 1 SRS SR B W A v N AL
SRR R, BoRAh e 58 A s
DB IIAN I R IR ] 275 S B A v 5 A 1) 1 4 R
+, Hoop A n] e 5 AR B e fm AR ) A AN
iy b A= i (I PR A 4 50 5% (Tsafack et al.
2021). T FE HIE[M) C-score {HAM BT
AL ERBIREERN, TH B ) A B R R Y
JSCEN IR I Gk AR BENLVE O P A () G2, D
Wi a) 38 4 ] BT bR BT IR BN R TR SLAF
EREZARIZEER (Rl ESE 2014). 2T
IR, MR T [ Bt i 18] 5 2 1) B A
HIf77E 25 (Daniel et al. 2022, Mhlanga et al.
2022), titE BRI R B HEWRE 5
Wi LA S S I Ok Z B D) RS, dnR
WkJE, WIRATRH RN, HASMESE
HEKTM 3G (Cushing 2012, Salas-Lopez et al.
2022, 1t Hu FHY 2 DR AT B B ek 1T R ik
Bd H A, EDA BT AR Y oA O A s R
(Pozsgai et al. 2022).

CA AR, MR s RE 2 S ik
NGB AR, M A PR 2
R A TR (Tizado et al. 2016, Borges
et al. 2021) ABFFURIL, B WK AEL
X AR R 5 R IN BUS MU (P < 0.05),
{H 3R B B AR O AR S AL U (P <
0.05), XGITHFEH TR AR W 5k
PR o v FE L ) B R S5 AR 4R R A — B
(Balkenhol et al. 2018, Johari et al.2021,
Kedzior et al. 2022). {H K] =5 VA X 1 3 H
i R AIG,  ANE T T e R
A 1B TR AR, (Lehmitz et al. 2020), KAk
AL H R R . IR VR RAE, A At
AR AR AR A I e FE R AR S RS RCIR

. (Costantini et al. 2016),
s EPAN LA RSN R R 20T R
SR 2ER B, TEUCEREIE.

Zz % X W

Aupic-Samain A, Baldy V, Delcourt N, et al. 2021. Water availability
rather than temperature control soil fauna community structure and
prey-predator interactions. Functional Ecology, 35(7): 1550-1559.

Balkenhol B, Haase H, Gebauer P, et al. 2018. Steeplebushes conquer
the countryside: Influence of invasive plant species on spider
communities (Araneae) in former wet meadows. Biodiversity
Conservation, 27(1): 2257-2274.

Bestion E, Cote J, Jacob S, et al. 2009. Habitat fragmentation
experiments on arthropods: What to do next? Current Opinion
in Insect Science, 35(10): 117-122.

Borges F, Oliveira M, Almeida T, et al. 2021. Terrestrial invertebrates
as bioindicators in restoration ecology: A global bibliometric
survey. Ecological Indicators, 125(suppl 4): 107458.

Costantini E A C, Branquinho C, Nunes A, et al. 2016. Soil indicators
to assess the effectiveness of restoration strategies in dryland
ecosystems. Solid Earth, 7(2): 397-414.

Cushing P E. 2012. Spider-ant associations: An updated review of
myrmecomorphy, myrmecophily, and myrmecophagy in spiders.
Psyche: A Journal of Entomology, 2012(2): 1-23.

Daniel G M, Noriega J A, da Silva P G, et al. 2022. Soil type,
vegetation cover and temperature determinants of the diversity
and structure of Dung Beetle assemblages in a South African
open woodland and closed canopy mosaic. Austral Ecology,
47(1): 79-91.

Gallé R, Samu F, Zsigmond A R, et al. 2019.Even the smallest habitat
patch matters: On the fauna of peat bogs. Journal of Insect
Conservation, 23(12): 699-705.

Huhta V. 2007. The role of soil fauna in ecosystems: A historical
review. Pedobiologia, 50(6): 489—495.

Johari A, Hermanto M A, Wulandari T. 2021. Ant diversity inhabited
oil palm plantations in a peatland in Sumatra, Indonesia.
Nusantara Bioscience, 13(2): 158-163.

Johnston A S A, Sibly R M. 2020. Multiple environmental controls

explain global patterns in soil animal communities. Oecologia,



2 39 B PP 70 H R e I o AR KT SR s 2 R R R

© 249 +

192(4): 1047-1056.

Kedzior R, Zarzycki J, Zajac E. 2022. Raised bog biodiversity loss: A
case-study of ground beetles (Coleoptera, Carabidae) as indicators
of ecosystem degradation after peat mining. Land Degradation
and Development, 33(1): 3511-3522.

Lehmitz R, Haase H, Otte V, et al. 2020. Bioindication in peatlands
by means of multi-taxa indicators (Oribatida, Araneae, Carabidae,
Vegetation). Ecological Indicators, 109(20): 105837.

Liu X, Chen Y, Li Z, et al. 2021. Driving Forces of the changes in
vegetation phenology in the Qinghai-Tibet Plateau. Remote
Sensing, 13(23): 4952.

Mhlanga L, Kapembeza C, Sithole R, et al. 2022. Variation in ground
insect diversity, composition and abundance across land use
types in an African Savanna, Zimbabwe. Scientific African,
16(133): ¢01204.

Pozsgai G, Quinzo-Ortega L, Littlewood N A. 2022. Grazing impacts
on ground beetle (Coleoptera: Carabidae) abundance and diversity
on semi-natural grassland. Insect Conservation and Diversity,
15(1): 36-47.

Raven J A. 2022. Interactions between above and below ground plant
structures: Mechanisms and ecosystem services. Frontiers of
Agricultural Science and Engineering, 9(2): 197-213.

Salas-Lopez A, Violle C, Munoz F, et al. 2022. Effects of habitat and
competition on niche partitioning and community structure in
Neotropical ants. Frontiers in Ecology and Evolution, 10(6):
863080.

Santana M da S, Andrade E M, Oliveira V R, et al. 2021.Trophic
groups of soil fauna in semiarid: Impacts of land use change,
climatic seasonality and environmental variables. Pedobiologia,
89(10): 150774.

Swift M J, Heal O W, Anderson J M. 1979. Decomposition in
Terrestrial Ecosystems. Oxford: Blackwell, 1-49.

Sylvain Z A, Wall D H, Cherwin K L, et al. 2014. Soil animal
responses to moisture availability are largely scale, not ecosystem
dependent: Insight from a cross-site study. Global Change
Biology, 20(8): 2631-2643.

Tizado E J, Nufez-Pérez E. 2016. Terrestrial arthropods in the initial

restoration stages of anthracite coal mine spoil heaps in northwestern

spain: Potential usefulness of higher taxa as restoration indicators.
Land Degradation and Development, 27(4): 1131-1140.

Truchy A, Gothe E, Angeler D G, et al. 2019. Partitioning spatial,
environmental, and community drivers of eco-system
functioning. Landscape Ecology, 34(3): 2371-2384.

Tsafack N, Wang X, Xie Y, et al. 2021. Niche overlap and species
co-occurrence patterns in carabid communities of the northern
Chinese steppes. ZooKeys, 1044(7): 929-949.

Uhey D A, Riskas H L, Smith A D, et al. 2020. Ground-dwelling
arthropods of pinyon-juniper woodlands: Arthropod community
patternsare driven by climate and overall plant productivity, not
host tree species. PLoS ONE, 15(8): ¢0238219.

Wang R, Wang M, Wang J, et al. 2021. Habitats are more important
than temporal shifts in shaping soil bacterial communities on the
Qinghai-Tibetan Plateau. Microorganisms, 9(8): 1595.

THE, R, L A 2019, FIEALERR /NS ) LIE AR
TR 2 AR TR B R, AR A5 243, 39(11): 4011-4020.
FHEE, TR, PNVET, 4. 2014, FREEIRIE R A0 4240 (8] AR
A P LT ¥ ] bR - S SRRV A P AR R B

1, 59(24): 2426-2438.

XISLEE, SRMNGE, =426, S 2021, H RS SR M A YR E R
ZPEOATRHE. h ISR, 41(3): 1405-1414.

SYEfs, £, 27, 4 2017, H AR IR A AR o B A
YA R AT B A, EA TR, 37(15): 5091-5101.

IR, TLFTHE, E . 2016, WS A EHEE R ILAENL S ——
LA ). KR, 23(1): 169-176.

Eu, UG, AN, . 2020, RARME R 20 B VR AL
AR 3T I B W A R R 2 L MOl B2 56(12):
177-186.

Tal, W, SIS, % 2022, FET R LSS Y e R
RPN /R SR VR IR SZ RIS 540, 42(1): 340-347.

E¥w, E5, TR, 45 2020, H R e s Rk dUE SR TIRE
RERIHLGETT A5 M7, BI=E I, 55(6): 741-751.

PR, 2019, a2 H Al A [F) AL AR A0+ B 2 AU v i B AN
() FAT P B L. 22H: 22N Rt 2 A0 5, 9-11.
PRERE, EJE, TS, 55 2019, HEE SR IR R T LRl
PERRIAE B B, K LARFFAR, 33(3): 138-145.

FICHE 1998, P ESMRR L. dat BazbirgL, 1-392.



