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1 (BIMIR2E B R LAT, StFH 550025)

2 (PEEER SN BETORT, bR 100101)
3 (P ERFFERE RS, 65 100049)

FEE g T AR TT IR B S h S R A R, 20124F 7 A 5T AL DU FR AL TR 22 1] 4 o [ 2 5k B aE A
R E X IR BB AR #, N30 ecmAI55 em-t 2GS EAT R AE - 2013-2017 48 A i 3k 204131710
4H20 H 10,1633k, L3R RAES Tl AL I H (61.0%). #9 H (12.1%) A3 2 H (11.2%). 30 cm~+ /2S48 B EUm A&
155 em, 30 embJE R FH AN NEE H (69.4%), 55 cmbE R FSEHF BRI H (45.7%) 7ML A7 1 H (21.8%)
e H(16.4%). ERKESDNAEEFEBLE TAHESE, AW IMURIT 452, 2 E . mil R
WHACHILT B ZE, ARS8 R S % Jaccard AL HE 5034 55 1°0.75, Shannon-Wiener £ FEPEFE 5
Simpsonfit 24 FE A Pielouts &) BEFE MU AN AEAE B EVEZE (P > 0.05). 45 BEW: B LB FEES KBS
KR, DA SO A L R INR T 8D o ASRIZRT N LGk L S rh Z ) A5 R A AE 72 R, T AN [F R R R
N BT AL AL

KRR LAY, BREAN, TEERE, 2R AT

Faunal communities of deep soil layers in suburban Beijing
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Abstract: In order to reveal composition of faunal communities in deep soil, we investigated soil at 30 and
55 cm at the Olympic Campus of the Chinese Academy of Sciences in a suburb of Beijing using trap collec-
tors. A total of 10,163 individuals representing 20 orders belonging to ten classes and three phyla were cap-
tured in eight surveys carried out over five years. The dominant groups were Hymenoptera (61.0%), Acarina
(12.1%) and Collembola (11.2%). The individuals and groups in the 30 cm soil layer were greater than at 55
c¢cm. The dominant group of the 30 cm soil layer was Hymenoptera (69.4%) while at 55 cm, Hymenoptera
(45.7%), Acarina (21.8%) and Collembola (16.4%) were all dominant. The number of individuals and groups
recorded from April to October was greater than October to April of the next year. Annelida appeared only
between October to April of the next year, while Thysanoptera, Psocoptera, Dermaptera appeared only be-
tween April to October. The lowest Jaccard value of soil faunal communities in different vegetation forms
was 0.75. None of Shannon-Wiener diversity index, Simpson dominance index and Pielou evenness index
showed significant differences between different vegetation types (P > 0.05). The results showed that there
were abundant soil faunal communities in deep soil. The number of individuals and groups decreased with
increasing soil depth. Soil faunal community structure was different in different seasons and the composition
was highly similar between different vegetation types.
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AR W 45 A B o AR S SE AR 1
R EEIE, T H S — e s e 1) JC A HEBN )
(I3, 1998), HAf/RMEIiE, 4afpR
S HEESIIRE, RTIIBESRFEEYMNHA
AL 43 (4 RER 43 (Bongers & Ferris, 1999). HAT %
IR AE W) 22 R IR SR A RO ERIR N, I
BBl AR R IR A Z R E A
(Coleman & Whitman, 2005; Wall et al, 2012; Powell
et al, 2014). BFFCR YRRV J7 K0 g b gk U
15 A i567 75 3k (Petersen & Luxton, 1982); {X 33
H L, S #0473 2 F(Lovei & Sunderland,
1996); Hifs Wow, AERpE AN M Ec L I%D)
W11 1523% (Decaéns et al, 2006).

SR T B bR i e P B A Il T g b A ik, £
R 77 REER AR A, AN K 0 3k 1 T8 % AN
TS B RS T RA 5, ST LS
SNSRI Re R A H, 7 E MR T A 2 A
(Rebele, 1994; Mckinney, 2008). Hi3i i #8545 1k ik
B 2k SR 2 HE I R BRI B & 5 T
NV S BEEARE, O 0T R Ik T R A AL 5
V)RS AR AR T o R A 55,
2015), ALY E E RS T A X (EE,
2006). FHEL AR AT &, MRt L3R M 2
FEMEFRECE S (R REE, 2011). 7ETRE T M) b, i
WAL s B AR R EN, XEARE
BRGHRIICNIHE . 10K 8 L3585 Vi ik bk
SEL R ZHE B (BT 5, 2001; LTRSS, 2002),
ERANR ZE T R — 2 (55, 2015).

BRI AA WA E YR 2 retE, (HE%
W7 T BRI, 6T LS R0 7T TARILIRA 52
¥o BT LIRS BT E R E R EE L, AR
J5 TR0 o B RIS AL 507 2, X AR
BRI R E I H TAERE R, EIRRHREE B PR
T IS 7 (Andre et al, 2002). FA1S %
PEF ANWEFE Ol L g A ) AR 2 (Lopez &
Oromi, 2010), #il{F 1 i Eth N IR)Z LIS
WeERRS, FEH T IR LZ SR a7, DU
TR I ARIR L E YRR S A AR, (R  A
e N E N LIS SRR I BB A T

1 MRXE

BIF S X S T A 5T i DU 34 % 5 U 3A i 2 T8 (1

B PH X b = 74 3 6 0] o (5} 2 e B A R 4 el X
(40°00'07" N, 116°22'33" E), #4448 m, FHEN
5626 mm, LIRSS L, RAINE, FE I
A R A A E L. EX A AAEL0
ZANKIEN TSR, G ™ E, BT AJE
AN PR RR B R I X . AR S Akl P
TERE s L AR R AL

EARRL: AT N RO AR YY), FE NG
M- 45 2% 55 (Zoysia tenuifolia), TEA120m x 20 m, f&
B 7 F£100%.

FEARR: b WA S HEAEMMEER, FE
Mg 2B # 8 (Buxus sinica) Al £k /) BE
(Berberis thunbergii var. atropurpurea). {100 m x
5m, FEARFEARS 512, k% %E100%.

TeARR: b NS AR, FE
DY 45 28 B AAR A (Ginkgo biloba). #4100 m x
5m, HARTRARS 12, fHEHE 5 E100%.

RER: Sl NS AR FEARFITRAR,
FEONYIM SR T, EB/NEE, R, B2
(Magnolia denudate) F1 &.#5 (Ailanthus altissima). [
120 m x 20 m, B 5 E60%.

2 MRFEE

21 REEE

W2 30 cmbE A S A L FEPVC A A
(45 cm, EAE15 cm). 48 4 £ B A kR A
Aes(E15 om, ELAR14 om) FIEE AR IR K B T (7
5 cm, EL{£16 cm), FEPVCEE 125 cmibfTH 814
B2 N2 emif/NL. 55 cmt EE U EE 2 B FEPVC
[ (75570 cm,  EL4215 cm). 456 48 £k (1 [ AL E
FRAZR 28 (7115 cm, EL1214 om) AR B IA 10 25 1
(715 cm, E.4£16 cm), FEPVCE & 1150 cmibtT 48
ANEA A2 emity /N L(EIL).

Tk RIEWCERER IR/, 18 R 4T L
PUE BT IR I Re S NSRRI TH « FERR A 3
HIIA200 mLAE A ER K, I E TPVCEREE,
b T, BEANREBNAS, FEORUEER AT
P — A KCPE b, B bR, EE
Uff5, GPSHKiffid k&4 B, MNLZ M FEnfid sk
WOER AR R I R, DU 3R (0 T4 . IERAR A
R 408 A0 B 2% JHL B 10 SR I R 20 26 R R 4R B
Hh, RPN 2R PRI M Thn, BRI R 43R R, D
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Diameter 14 cm
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Fig. 1 Trap collector of samples

S LR AL B T TE .

R Z AR B USSR A8 3T
M SS /N L 5 S N B A I A 2K 1
PR, IR B IR Eh bR A T B 1
22 BEUVMEFILE

RERPERAL T R AR R &, BRE L
30 cmt 2 s IR A 2SS F1LAN55 em -t 2 sk
#e WEERRZ (AN AIRE2 m, LY T 240 BT IR
#& T 20124F10 H AT e e e, 2 IR R4 A0 H
HOFE . A REMARER10H BUE FI4 H Z /T34 )35 3
B, AR TE B AN E B [ BN S — 410 H )
FERAH, FELTAEMESE. MI0H AR
4-10 3 Z (M ZN s I O, WSCHE 35 75 5 A1 s & 1) i
BN MEAHEII0H, FELTEFEMKE, B
TR A KZ, 2013-20174F 248, LiH#A T8
R (20164E X F10H A E T 1K) o B IR ICFERS S 4T IF
WA RS 5T, BUHPR AR S, WAL BT A iR A
MR B BN, R ) A Rk, R
o R B AR A 0] SEES bR LRV, IRAET
100% I FE VTR, 17 IT—40°CUKFa b . FJafEfk
MRS FHT a0, 8 SE (P E %
IR R %) (T, 1998)F1 B 14y 252) (R
B, 2006), FTAtrASEEsIH .

2.3 BRSO

SRR LR LA 2

Trap collector of 30 cm soil layer

Trap collector of 55 cm soil layer

(1) Shannon-Wiener % #¥ 4 $5 % (Shannon &
Weaver, 1949):

H' = -XPjInP;

(2) Pielous’ %] JZ 5 %k (Pielou, 1985):

E =H'/InS

(3) Simpsonfft. 3 & 45 % (Simpson, 1949):

C = Z(niIN)?
o, PORIEREAMASL 5 RS MEEUR LL A, nichy
ZIX NSRBI MR EE, NFEX NI 258
AR, SR

FEAUE R H Jaccard {5 %k (Jaccard, 1912):

g=c/(a+b-c)
R, a. b HINEEEA. BRIZEEEEL, cNMSSEER
A KB Jaccard BT H A 7E0.75-1.00 9 AH
8L, 0.50-0.74 5125 AH4LL, 0.25-0.49 4 AL,
0-0.24 AR AFALL

TE SUMEHUR T 10% L 251E, 1-10% 1)
R REE, DT 1% 8 A R (D S,
2002).

s Ab FEAN > #16 FR-3.4.3 (vegan) AzMicro-
soft Excel 2016,

31 RTEEEERK
2013-20174F8 R P & I H 3R 507311104420 H
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10,1633k, Zr 2RI AT B TR
Y3, BHN. RIEN. BN, RN, &K
. SN RN EN. FEEBNLNEEN
104, M H . R H . B H . XEHHE . R H .
HME. 239E., mEEH. B2EE. ARiaE. H
IR H . BE . WEkE . EEEE. SEH. N
FH.#EH. &8 WIBEEMEFEEH20H.
Hrh i shy 18418 H, RAENIH, 42l 1H
W RO 2 PR (R ).

B4 10,084k, AR E199.2%,
NTK B ERE, BARSHIT IR T3]
A R, A 50.8%. K b, IRAKEENE
B, RN EN, 5 h F69.8% . 12.9%FH
11.2%; & WRBENE LN SUZNAK TN, 555
711.8%. 1.6%F11.4%; A0 51.4%, 75l
BN, GEEN. BENMEEN. HAF L, K#
H . g 5 e B O 2K8E, 7 1561.0%.
12.1%M111.2%; FE#H. SGEH . 83 H . U2 H .
A BAEE 2 H 6N RN WREE, ol b S
MEHU3.1%. 3.1%. 2.1%. 1.6%. 1.4%F11.4%.
g BB 1AS, B H . EWEH . 280 H . W
HH. EEEH. IR H . kkE . HEEEE . 42
AHWIREMEILEEH, WA BB AH3.1% (&
1).

32 MM LENIETEHEMELE

30 cm555 cmt EZ S WEEVR 4L A B 2 R
30 ecm L ZENISRIE AT AR T TRIER
B3N], 55 emt E sk ki sh 1A
YARE . AKFE, 30 em - ZsiRE R &
. WRIENZE10N, 155 emt 2SR 4N,
FEEMNNHEI T30 cmt)E. FEHKF L, 30cmt
JE 19N BEEM K, 55 cmt 2 174N REELH A, mE
HH. BWEMEAEEEIMNHI T30 em T E, 2
WHAH I T55 cm L= .

30 cmFl55 em 1 2 B AL B S B I 4 AR T
AKF _EAHIE, 10575 B4 171 (98.6%4199.5%), 4K
KPLLNARTZ . AWK L, 30 em- 2R H KA
N H4N(78.9%), M55 cmt EZ0 KRR T A
49 (53.3%) HPiE A Wk 40 (23.0%) K 5 2 47 (16.4%)
HKF L, 30 cmt 200 3 K8 0B H (69.4%),
55 cm -+ JZ [ 3 H (45.7%) 41 E A 1 H (21.8%)

Al H (16.4%). 30 cm+t 2500 WAREETAS, 2
SEFIHH . SR E . XOHHE . AR H . W
s H . XWEH M2 H; 55 ecmt Z 3 WA
6/, AAEEE . SEHE . AR E . Wik E .
W H NG 2 H; Wik H 30 em- 2 1A 25T,
7£55 cm - Z EH D W2EEE, R H N30 cm 2+
(0 WL2RAE, 1655 em A HN G 8B (1)

M AR ZORI RS R, 30 em b2 (M
$16,547, KHE19)¥m 155 emt)Z (4MA%L3,616,
FHEENLT) o L IF BN WA EORN S B 2 2 n o i
WD, IR E s A R BB
33 REIEMIEEFTHS

15 H12013-20154 [ 504 73 M sh W E 7 2215 50
B(#R2). KEFMEKEINMEHMBAR, £5F
ZRTEVERNESIT. RS A S)
YOI I3 TR A, B AR BT SRS I R A 54
IR . NI b, ZHFZEZYH B R NEL10
WAL, EKFEHINNA R, FEEBNNHIAAEL
% B L, ERFQIR)mTAEEWLTH),
2R . mEHE A B ORI T B A, LS
EBHMNHRTEEFETE M EE, EE(5,338
R)ETARE, LNECEENLSMG . B W
WRHE KA BB SR, £FEFRBLRN
JEH H (48.7%) . #J H (18.9%) A1 i H (14.0%),
W LR N H (5.0%) . [H3# H (3.9%). ##H
(2.9%). %5 /¢ H(1.8%) X H (1.3%)F14 i i H
(1.1%) 5561, HAB8A N KA (2.3%) . BIKZEM
HRTE NI H (69.7%) Fig i H (10.7%), & W3
FENHE H (5.0%) . XG#HH (2.9%). [F#H (2.7%)
S H(1.7%). #5338 H (1.4%). AR H (1.4%) 1L
B H@LA%)5E74, MARKHALI0ONH, Me%
3.1%.

34 ARIGUHLRERTENEEFELLE

TeARBURARBE I H, AT L3428
FEVRIESH E . W H A2 H o we R B AR B
TR, M EHOHRIL T IRARR, B E I T
TRET . FORR A A i P MA%(85.7%) > i &tk
(6.9%) > JEEMEB.1%) > Fiaih2.8%) > it
(1.4%); HEARTIZ« 1 (82.5%) > Fili &riE(6.8%) >
JEETE(5.6%) > FiErTE(3.0%) > M ETEQ2.3%); 7F
ARIY b Z B AR % (85.0%) > &£ 14:(8.2%) > il
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Table 2 The composition of animal communities of deep soil layer in different seasons of Olympic Campus of Chinese Academy of
Sciences

B #Z April to October 43725 October to April of the next year

T, R i

Individuals Dominance Individuals Dominance
JE# H Hymenoptera 3,719 69.7 +H+ 1,413 48.7 ++
[A# H Homoptera 142 2.7 ++ 114 3.9 ++
3 H Coleoptera 77 1.4 ++ 83 2.9 ++
X H Diptera 154 2.9 ++ 146 5 ++
3 H Hemiptera 4 0.1 + 2 0.1 +
HE#H Orthoptera 38 0.7 + 2 0.1 +
M H Thysanoptera 2 0 +
i HLH Psocoptera 1 0 +
H#H Dermaptera 2 0 +
fidR H o Lithobiomorpha 74 1.4 ++ 32 1.1 ++
HoiRds H Geophilomorpha 7 0.1 + 17 0.6 +
g H - Acarina 572 10.7 +++ 406 14 +++
Wk H  Araneae 42 0.8 + 24 0.8 +
Wk H Polydesmida 15 0.3 + 10 0.3 +
#EH Collembola 264 49 ++ 548 18.9 .
2 H Diplura 73 1.4 ++ 37 13 ++
%2 H Isopoda 93 1.7 ++ 51 1.8 ++
%4 H Symphyla 16 0.3 + 1 0 +
Wil H Stylommatophora 43 0.8 + 12 0.4 +
JafL%EH Opisthopora 1 0 i
K4 Total 5,338 2,899

e+ SRR ++ WL + WA R
+++ Dominant groups; ++ Common groups; + Rare groups

i (4.9%) > HEMH(1.3%) > JEEE0.6%); BE
R B HEANMA K (94.5%) > HHETEQ.4%) > a1
(1.5%) > FHEMEL.3%) > Fid(0.5%). %Lk
RAI R B VS BT o E 38 e, R TR AR
B> (323).

NGBS 3 i e s &2 ) S A B Nt
(394.3) > WEARI(351.6) > JRA7(326.6) > HiALY
(197.9). KEHAEFI T HHEARTL(12) > RE T
(11) = HARQ1L) > FFARM(10) (&l2). Shannon-
Wiener £ P18 B i BIMRAR O HEARBL(1.49) >
BA(1.44) > JREM(1.20) > FrAK(1.10). Sim-
psonfft 3 B Fi8 4 = BMIRAR O HE AT (0.64) >
A#(0.63) > EAEHI(0.52) > FAM(0.49). Pielou
BI51 AR A S MR AR OR AR (0.63) > HEAZY
(0.60) > JRAM(0.51) > FrAHY(0.48). Siit /iR
A 4% 4 1 25 74 1) F) Shannon-Wiener 22 £ 4 45 %k

Simpson it # 15 £ F1 Pielou ) 21 2 45 ¥ 35 % 5. 3%
Z 5 (P > 0.05). AU THE S5 R BoR &R A A
USRS R, BARAE M0.75, Bl TRA R 5 EE
KRB J iR AT S EAR L], e {E 90.83, I
TIARTY G FAR 8] R A AT 5 REAR R 8] (4)

AV UL AR H IR Eh ) LR A, 45
T2 BH3X B A 57 341 H0-15 emi) E 2, 30 emBL I
WL EEARE Y K, 0-15 cm+ 2 Sh¥W a3 35 i
L7/ T NI ) L/ W NS e £ L/ N 7 € ) L /[ B
LEALEII (M HESE, 2002; R FE 2 F1R KEE,
2000; PRIEHELE 2006). A SCHFITLE R BoRiER)E T+
b AEEE RS I T AR [ T RIER AT
S IE N KBRS . 30 emt 25 F)E3
AN, 55 emEZFE2AN, RERE +Z 3
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Table 3 The composition of animal communities of deep soil layer in different treelawn of Olympic Campus of Chinese Academy

of Sciences
e BRI Lawn WEATY Shrubbery Fe AT Arboreal forest  JEAZ Mixed forest itk
Group e AR A% AR A% HRARE M o oo
Indivi- % Domi- Indivi- % Domi- Indivi- % Domi- Indivi- % Domi-
duals nance duals nance duals nance duals nance
JEi4# H Hymenoptera 778 49.1 +++ 1,397 49.7 +++ 1,732 66.3 +++ 2,288 725 +++ (0}
¥ H Homoptera 67 4.2 ++ 129 46 ++ 113 4.3 ++ 9 0.3 + o]
5% H Coleoptera 52 3.3 ++ 60 2.1 ++ 69 2.6 ++ 30 1 ++ Pr
XHEH Diptera 24 15 ++ 55 2 ++ 210 8 ++ 30 1 ++ S
W H Hemiptera 2 0.1 + 2 0.1 + 2 0.1 + Ph
E#H Orthoptera 4 0.3 + 3 0.1 + 16 0.6 + 17 0.5 + Ph
M H Thysanoptera 2 0.1 + Ph
miHH Psocoptera 1 0.1 + Ph
3 H Dermaptera 2 0.1 + o]
filis B Lithobiomorpha 29 1.8 ++ 65 2.3 ++ 26 1 ++ 19 0.6 + Pr
Hugdn H - Geophilomorpha 7 0.4 + 24 0.9 + 3 0.1 + 5 0.2 + Pr
IR H - Acarina 230 145 +++ 511 182 +++ 138 53 ++ 347 11 +H+ o]
Wik H - Araneae 6 04 + 38 14 ++ 27 1 ++ 10 0.3 + Pr
Wk H Polydesmida 2 0.1 + 14 0.5 + 13 0.5 + 5 0.2 + Ph
#FEH Collembola 283 179 +++ 282 10 +++ 235 9 ++ 337 107 +++ o]
X2 EH Diplura 44 2.8 Sisls 83 3 Sisis 15 0.6 + 15 0.5 + D
27 H Isopoda 25 1.6 ++ 100 3.6 ++ 5 0.2 + 14 0.4 + S
4i4 H Symphyla 16 1 ++ 4 0.1 + 0.2 + 8 0.3 + Pr
AR B Stylommatophora 13 0.8 + 45 16 ++ 4 0.2 + 14 0.4 + Ph
JafL#F H Opisthopora 1 0 + 2 0.1 + S
RH Total 1,583 2,813 2,613 3,154

+++ ARFARHE, ++ R + M. Ph fEEYE D AN R P R S R O itk
+++ Dominant groups; ++ Common groups; + Rare groups. Ph, Phytophage; D, Debris feeder; Pr, Predatory; S, Saprophagy; O, Omnivores.

M RAET K Bt A 25, B TR INERsN 114
W MR EE, 0-55 cm R A e SR A
—EMREN, X5 RKZHEH IR R
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Table 4 Jaccard index of animal communities of deep soil
layer in different treelawn type of Olympic Campus of Chinese
Academy of Sciences

SRR TEARH AR AR
Treelawn Shrubbery  Arboreal forest Mixed forest
FARR Lawn 0.79 0.83 0.75
WEATY Shrubbery 0.83 0.75
FeA® Arboreal forest 0.79
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