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Abstract

From May to September, 2018, the project team studied the soil animal community structure and
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diversity in five types of land in Baiyangdian Area. A total of 1601 soil animals were obtained from
5 surveys, belonging to 3 phylum, 10 classes, 18 orders. The dominant species was Hymenoptera
(67.02%), and the richer group in the common group was Stylomatophora (8.31%), Coleoptera
(6.18%) and Mesogastropoda (4.31%). The total number of soil animals was shown as August >
September > June > July > May, and it was shown as layer 1 (691) > layer 2 (470) > layer 3 (440)
according to the soil layer. The Jaccard similarity index of animal communities in different sea-
sons was higher than 0.5. In June, the Shannon-Wiener diversity index was the highest relative to
other months. In August, Simpson dominance index and Pielou evenness index were significantly
different from other months, and there is no significant difference between indexes in different
places (P > 0.05). The results showed that there were a large number of animal groups in the soil
of Baiyangdian Area, and the number of population decreased with the deepening of soil layer.
The structure of soil animals in different seasons was different, but showed extremely and mod-
erate similar levels. There are also differences in soil animal structures between different areas,
and they are moderately non-similar to extremely similar levels. The results can provide theoret-
ical basis for land use and scientific management in Baiyangdian Area.
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1. 518

R AR LA R R R B AR A TREE[L] [2], TIREA G ARRTAE S RN 23%
[3]. {EMHAES RS, TR MR R LIRS, FREON RS SR B I EEA]. i
TS R LTS LA, Rt oM RS RGNS . DhAS R R AR T B4R [S] [6],
T AN 25 B G5 K R A 25 AN T 2R 7] . (B2, DRIl 2, EKIE
TE 1R, R AMTFTGE, T2 e A P ARG T 2

HENBIA L AR, AT 7 2 R B\ 200 T P03 A7 51 R IR S5 e R A BRAE AL, I 7 2 R
& LHUEMZRENE, FROAN LIRS 2 BT S0 WA RUR S N E R [4]. ERAEE T (b 229t
XARIZAEE) fOREArh[8] [9], BRFTIEME EARAESIREL, WIHHR 9 (v i e S RN &
IR SEAR R 2. ST S ITE b T AR S R BB SRR R, AT I A2 X P9 (1%
SR X OB SO B, B IR A T, B R A A B L SR R T
WA . SRR SR A (A) RITTFAM(B). W MIBHIX (C)s WTHFFAMD). AIE X (E)
MEEL 5 J5PEH, JFT 201845 AL 6 H. 7 H. 8 AR 9 H I H A MIHAT L HEURE . BFILGE A
A X At S 2 REVE ROERE YOk, 3 A g b MR FE L S I U L S R PR AR (1
RHE .

2. AREXEAR

BIF FE X3 A7 T 22 3 DX Rt 2 SRSl B I 0 P e R, BG4S e M R 1R S i B, DY 3R
IrH, SRR 551.5 mm, IR U5 S EOGIR LRI FRIEAUAR AR, AR 9K, S A
B, NI . NI ERARAE YN RSN, B 73 Phragmites
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BT %

australis. KXWV JiE7& 1t Inula britannica. 174 Populus tomentosa. i) % Setaria viridis. 3k Triarrhena
sacchariflora. X f£3Z Rorippa globosa. & Rubia cordifolia. 1L %% Lagedium sibiricum. £ K & Glycine
soja. & H- Xanthium sibiricum. 7#E%L Humulus scandens %% .

3. A GE
3.1, HEMbIEEE

5 RFFMACR TR i FEM A L TIES, KIIANBOKMER:, HERELE, GBI AN S AE
Yo; Feh B L TARHISSIOMAR, EEONABY, f/0ERE, R, Pl C e iR, fEid %
NP, AR, IR PR D R, B, LRRAEG i E ATk,
LA BN M A, AR AEAL .

3.2. S LIRANMBE S

20184E5 H. 6 H. 7 H. 8 HM O A, fE®H AV A X A B . 78 5 /N Hhrfetiil, %
Rll5E —~ 100 cm * 100 cm [IFETT, FEJT A TEMAEIZEL 5 £, A AU 100 em® 283 TR 4E 0~5 cm. 5~10
cm. 10~15cm 3 D EEEJZIX T3, FEN S0 TR . 8RR ZE KR L IESYR A TR .
ANFEHAE G HL 15 0RE S, KRR BIR H I BON B B DS RGBSR RACIR(RAT . A
TR 7T 3E3R15 375 4 HIHRE N

33. ERIRAMSBEEE

FESZI6 = KRS B L RE, SRR BE (Nikon SMZ800) /44 KAIEY), SRJERHT
T2 (Tullgren 725 0 85/ 8 48 30%) . 10%48 /R S ARV B0R b sl FoR T 75% RS (RS AR . H%
TGV E TR MEE T, K (b E RIS R ) [101R1 (R 2K [11)% € 2 H %Mo,
HGHcE, IR S KRR VKRR
34 ERTMAINTBSEE

REFHCREFLN 73 MR S 10% DL BRI R, 5 S 1%~10% ) 9% W3R, T
1% NG 2 RE[12] . ZREMESSHT: 6] Shannon-Wienner ZREEFE %, Simpson 1834 B 5%, Pielou ¥

S FEFRBCRA IR LIRS VIR DL, AU R Jaccard #54, A xR
1) Shannon-Wienner £ F£ 1 $5%[13]

H'=->PilnPi
2) Simpson 34 & Fa %[ 14]
C=X(ni/N)2
3) Pielou ¥J5] 45 44[15]
E=H'/InS
b, Pi B AES | ANEBERAMRLLE], SOAFISREE, ni AFEXAHE | DN EBERAAEE, NOAREX
WA R MR
4) Jaccard T #4[16]
q=c/(a+b-c)

s asb 20 R ALB IRIZRERE ¢ PSRRI SRR EC AL F6 Hobr v 2 7 B A1 ALL(0.75~1.00)
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H4EAHAL(0.50~0.74) . HEEAAHLA(0.25~0.49) AR AN FHALA(0~0.24)

K SPSS21 #xt Frill i db AT it dr, SR 2R IR MR CRE AT O E a0, 4
#1257 FH 4 Microsoft Excel 2010,

4. BRE5H

4.1, TIEFNIPEEAR
2018 4 5~9 H 11 5 A A LIRS #3177 10 44 18 H 1601 3k, BTz 1. BAksh)

FIMIAAEZNPT 3 171, Bhgd. WRHN. RN, FEN

22 A
NS

N WHN. 2N BWIEN. FEBHN

RN 10 W HAh I 1A 84M 14 H, RHRANA 6 H, /- 5lET MR E MR,
BT 1340 Sk, AN HR) 83.70%, & [T T BRI LR, FLIRE AT, 5 15.49%,

WA T, A 0.81%. FENGK-, RFAIHE N R BWMAE AN, 577k 76.08%F1 15.49%;

DB RN L AT AN, 43 7] 15 3.06%. 2.06% 1 1.19%, Hi4x 5 MR A 28E, & 1HE 2.12%.

£ HB T,

RATBOE H AR, mik 67.02%, & WIHEAMIRE . #dH . FlRLH. %2,

HIRE. FWH. SUREMEER, 255 B 8.31%. 6.18%. 4.31%. 3.06%. 2.87%. 1.69%. 1.37%
F11.19%; #AREE9 H, &4 3.40% (£ 1).

Table 1. The composition of animal communities in soil of Baiyangdian Area

F 1. BFERMX TIRP RS EERK

27 Group S Total % flt# % Dominance

L1 Arthropoda L H1 49 Insecta JE# H Hymenoptera 1073 67.02 e
§53 H Coleoptera 99 6.18 ++

% H Lepidoptera 12 0.75 +

-3 H Hemiptera 11 0.69 +

X H Diptera 22 1.37 ++

Jik## H Neuroptera 1 0.06 +

X2 Diplura 2 H Diplura 2 0.12 +

# 4 Collembola #EH Collembola 19 1.19 ++

JREE4N Protura Ji & H Protura 1 0.06 +

25440 Symphyla £i4 H Symphyla 11 0.69 +

X F 20 Malacostraca %2 H Isopoda 49 3.06 ++

% £ 48 Myriapoda 5Bt B Polydesmida 7 0.44 +

WRIE4M Arachnoidea Wk H Araneae 6 0.37 +

2 H Parasiformes 27 1.69 ++

BT Annelida B4 Oligochaeta )il B Haplotaxida 13 0.81 +
BARS 1] Mollusca M2 4N Gastropoda i & H Mesogastropoda 69 431 ++
iR B Stylommatophora 133 8.31 ++

FEAR H Basommatophora 46 2.87 ++

PSE-3 1601
+H AR 0 W R .
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4.2. TiENIFEENTS

M sgEE R EE, 5 A EhEcE R/ (87), 6 A7 AziriscE EI BEchRaE, 45N
214 31199 3k, 8 A& i =i(816), F 9 HinEiE ] FR#(285) (K 1, £ 2). MM HIEshy2siiieE
T, 118 MNHEM e, 5 AR ER/D N 11 H, M6 Az N 15 H, He ARHEERRE
€, RN 14, 130 14 H.
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Figure 1. The ecological index of Baiyangdian Area in different months (mean * SE)
E 1. BEFEREMEXAE A # DR Sis S (T EHREIR)

I EEBAN R F A ) 3B V) 2E R Jaccard FEECOKIL, BR5 A5 6 H. 7 H. 8 4. 9 AL EE
R A EARNES, FL AR 4 [8) (0 AR AL 78 K38 R I O IR EE AR AR (B 3) o SRk 20 A &% H A 1)
Shannon-Wiener Z#EVEFE%. Simpson 1t 35 & 1540/ Pielou S5 454k, & ¥ 6 {4 Shannon-Wiener £
FEVEFE B =1(2.03), Pielou %4151 1 $6 ¥ =1 (0.75) , Simpson 134 3 #5405 11%.(0.20) . 8 H f Shannon-Wiener
LAEHEFRHURAK(0.65), Pielou 21 H6 %% 1i£(0.25), Simpson ft %4 35 % 5(0.75). #hLh LA A 78
KR Rpeag e =, 5 3. 7 AA9 A 3 A Brsdzia (& 1).

43. TRHMEES

WA FE 5 S A 1 H3Esh Yo B, RIUDVER 1J2(691) > % 2 J2(470) > 4 3 JZ(440), B/
e TIEAFE T GEL, pAEA —ERZESR, 5 A% 1RA)M T4 2 JZ(34)M% 3 JZ(30); 6 H.
7 A9 AR 1 EWIR T 2 2 3R, b6 A5 2 R@IKKTEE 3 2(43), 7 A% 2 /2(58)
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B TH 3)/209), 9 HE 2 2@ RACT A 3 /2(99): 8 HRI A 3 ZHEE NFEE, 454 270,
285 fl1 259 k. Ui HIEFM B E S W HAAAES A6 A7 AR 9 AFZEVmR, e 8 AL,
[FE,  JE s BN [ L 2 RV S 801 Jaccard FRECR I, 5 125 2 JZ AAELL(0.76), ¥ 1255 3
JEUARGR 2 )2 558 3 [Z 2 & FH1LL(0.71, 0.59).

Table 2. Statistical table of soil animal community composition from May to September in Baiyangdian Area
2. BiFEREMX 5-9 R IR REREM ST R

23 Group 5 A May. % 6 H Jun. % 7 A dul. % 8 A Aug. % 9 H Sep. %
i3 H Hymenoptera 1 1.15 81 37.85 120 60.30 702 86.03 169 59.30
i3 H Coleoptera 6 6.90 36 16.82 15 7.54 13 1.59 29 10.18
%M E Lepidoptera 1 1.15 1 0.47 7 3.52 2 0.25 1 0.35
-4 H Hemiptera 1 1.15 3 1.40 2 1.01 2 0.25 3 1.05
B H Diptera 6 6.90 7 3.27 2 1.01 6 0.74 1 0.35
Jik## H Neuroptera 0 0.00 0 0.00 1 0.50 0 0.00 0 0.00
XU H Diplura 0 0.00 2 0.93 0 0.00 0 0.00 0 0.00
#EH Collembola 1 1.15 18 8.41 0 0.00 0 0.00 0 0.00
J5iFE H Protura 0 0.00 0 0.00 0 0.00 1 0.12 0 0.00
254y H Symphyla 0 0.00 5 2.34 1 0.50 3 0.37 2 0.70

%5 /¢ H Isopoda 1 1.15 23 10.75 2 1.01 4 0.49 19 6.67
& H Polydesmida 0 0.00 0 0.00 0 0.00 0 0.00 7 2.46
#I%k H Araneae 1 1.15 1 0.47 3 1.51 0 0.00 1 0.35
i H Parasiformes 0 0.00 12 5.61 9 4.52 2 0.25 4 1.40
s H Earthworm 0 0.00 2 0.93 1 0.50 2 0.25 8 2.81
FEAR H Basommatophora 16 18.39 12 5.61 8 4.02 8 0.98 2 0.70
i it H Mesogastropoda 26 29.89 2 0.93 11 5.53 19 2.33 11 3.86
iR H Stylommatophora 27 31.03 9 421 17 8.54 52 6.37 28 9.82

M Sum 87 214 199 816 285

Table 3. Jaccard index of soil animal communities in different months of Baiyangdian Area
= 3. AFREMXAE A B DI EEE R R

H 43 Month 6 H {7 Jun. 7 A4 dul. 8 A Aug. 9 H 7 Sep.
5 A May 0.73 0.67 0.60 0.63
6 A4 Jun. 0.81 0.75 0.81
7 A4y dul. 0.80 0.87
8 H 11 Aug. 0.80

4.4. FEEMETIRZER
AR ST Ml () L3 s ) SR B HE P D MEHE A(944) > FEML B(218) > HEih C(193) >
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D(145) > FEHL E(101). IRIERBERNSEH, Fedh C R BERFEE N 15 H, Fiih ERBEHCN 13 H,
FEML AL FEH B RHEHCN 12 H, Feih D 283/, 5 10 H. FEHh C 1) Shannon-Wiener 2 F 14504
B A B T 5 51(2.28),  HAREHR AR E(1.86) > #EHE B(1.69) > FEHb D(1.38) > FEHb A(0.49).
Simpson 1t 34 & 15 B i B AL A(0.81) > Ffith D(0.36) > FEHL E(0.27) > #:#1 B(0.24) > #£31 C(0.13).
Pielou 441 £ 15 BN =5 B AL HE C(0.84) > £ E(0.72) > kEh B(0.68) > #fth D(0.59) > FEH: A(0.20).
Guit sy KA [E AL L] Shannon-Wiener 2 FEIE4E4. Simpson 135 B8 4AN Pielou 35 5] FEfa #0394
{EAE R E M2 5 (P > 0.05).

ANFIREHB RS Jaccard AHAEFREUW 45 R W], Bt D SHEH AL B AR EEFa HOh 2 A AH L LA
FFEth E 5HEHL B C I8, FEHL C e A Z IR EARIAN, FRAE LR A T S AHBL(F 4).

Table 4 Jaccard index of soil animal communities in different tapes of Baiyangdian Area

3?4 BIFEX AR IR HIRTNR AR B IR

FEih2E 7Y Plot tape ¥t B Plot B ¥ CPlot C L D Plot D FEHh E Plot E
Feih APlot A 0.60 0.79 0.47 0.56
Fith B Plot B 0.69 0.38 0.79
Fth C Plot C 0.56 0.75
¥4 D plot D 0.53

5. iig54ER

WAL 2 LY 1601 3k, RET 311104018 H. RHNARE SN K T AR T 3Esm
FERRE, X SRR E RS e A . R B AR, ORI O H R R, T
TEAL S TARIX AT AGIE PU R A i K4 i iR 2 3 s Hh v e 5 st R H S 4 288 [17] [18] [19],
HAEREMME AR, SHBA ML, FHEFE ] 52O e KRB TR B8 [20],
FHAEIL R RB IR Z e 3 B 7 30AIE[21] o WOM0R R 2 T A S RGN &, WRHNILA E BB
W AE VI AREE R B, IR RS BIAT O, TR B A B R B SR RRR . IS AN R R R A A
WER, RATREGWHIIA A ¢, B2 DR K2 BB RS, 17 HOR 2 S0 B2 R B, 1B
AR TR NG S P R AR T AR R

TS ERF B, 5 AnEERD, 6 ARERHNE, 57 AXART, 8 AAR
T, 9 AMmEs TR, — ok, REN A RAAR T L5 EhE22], S AR 54 H
TR RS AT LR, RIER AR MU RO LR, RS S RIRIR A B EAROG, BEE
BRI R Th T v, R R R R AT ek

FEMEIERE L ERN, SIMBEZRERR, F1E > F22 > FI3 2, RIHERRIIR, &
X5 ANHEEFHRES R, Ak bR R R RN, SEhEcR S IEAHE, R
BEE LERAN, LR IR, MR E RS, SIUA TR R G [21] [23] [24]. AN AT A i
JEXFZEATI NS Z R, 5 6 A7 A9 AN, &l T AT AR B R BRI R,
JUF R R IR B LA USRS, TAE 8 Ay, R, LEMRE MRS, @id 2CHLE
] IR ZE B/, MOMEZE W . MR, B L EABRAMIEL T, AFE 2 E R RE
Rk —0 Rt AL

AR AR bR IS ECR LR, ARRl A () RIS AR R I R T R, ER LR 5 2k
FESB A . IRAE A N TS ORI, FEHL A MR s R s AR 2k e 2, SR B 52
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WFEEBZNATHA . EEO LIRSS S A G YRIE, BRSNS R B3 )
HAEY 2RSS H A R [25] . TITEREHL D, BT ac A N T B, Mg ek i i, MAEE
Ry FEHh E MR E S, HAR SRR IRAE, AR T IR A AR . SR R IR SRR L FE B
SERFH, AT RSB TSRO AEFEHIAIE Y 1~5 AE, REH. LRIRZ AN
TS — € % 5%, {5 Shannon-Wiener Z FEPEFEEL. Simpson L34 8 £0F Pielou 34 5] 850347
EREMEZ R DRI (e i X LIRS ) B TE S5 AR R 2 RV, Ko IR A . &
BRI . A2 2 R R AR I N S P (R R AN SR IR %%

o

WAL 2 R 5 B 5 S R B I S S R ) P, (RIS A
E&MHE

LA B AR E ST H (C2019201192); AL A 2560 5 FF AT H (SY'201840).
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