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Community traits of soil animal under different ground cover treatments
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Abstract: To understand the effects of ground cover removal on soil animal communities, we investigated
the soil fauna community in an evergreen broad-leaved forest logged four years ago at Tiantong, Zhejiang
Province between July, 2007 and April, 2008. We used the five following treatments in five sites: (I) big trees
with height>8 m and DBH>5 cm were removed but sprouts retained; (II) ground surface vegetation was re-
moved but litter retained; (III) all vegetation and 0—-10 cm topsoil were removed; (IV) undergrowth was re-
moved but big trees retained; and (V) a control plot without any disturbance. Soil animal density only dif-
fered between site I and site 11T (P<0.05). The highest density was found at site I. Species richness of soil
animals in the 05 cm layer was significantly higher than in the 5-10 cm and 10-15 cm layer (P<0.05). Site
IT was higher than the other four sites in terms of group richness. Based on the density-group index, diversity
was highest at site I and lowest at site III. The density of Collembola, Psocoptera, Pseudoscorpiones and He-
miptera were correlated with changes in the density-group index (P<0.001). Our results indicate ground cov-
er characteristics impact the composition of soil communities; the more intense the disturbance, the greater
the influence on soil animals.
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FEAE(PRIEAE, 2003; #RE RAE, 2006)555 pefi + 1%
PRI . B 5 2 R R AE7E 4k (Bengtsson
et al., 2000). AN T —FIER, kA
PRI AR B G B EE 20 A oy, 61 R
X AR S B, TP L E3)
YIS Ok SRR B G AR 2 — (M A4
245, 2008).

oh L AR S AR AT TR AR R K R
FE . REBRMBME S, SR o TR LR
SRR RS G BT R A, LA A% 8% T 15 il
MERSE, gt ARG ™ EIR L, A/DH
DX I e v e ml 4T Ca B R R S A S
(IZE I, 1998). FEAN Rl BRI AR ()50 R,
W S A AR PR IR O 22 AL T R B B, A
Pl AL BT - 3 55 0 AR R AR T A N AR Ak (1) A
R, 2008). X—FRAALN T, HEAYIZBERE
SO, e AR RE TS SN R )P A, KA A
AR DA NS B i) BORAT VAN I . AHIEFCAE WYL
R HE ] % AR R A e 0 AN [R] AR A Ak BT 4 il it bk
) R IEA AT PR AT, BRUTE AT R VA R S L
XA FEF R R, DU A R Pab 21 3830
YIRS ER TR o

1 #MR57%

1.1 FAREXER

R AR B (29°48'N,  121°47'E) A7 - #ir
VLA T PTER N DX, B2 7 P T X 28 km J& SR [K)
AT ZE R, AR 16.2°C o PR
HoN1,374.7 mm, EEEEFEEFG6-8H). T
AR PEAE83% A AT o 13 A A 1 [ M B 2T 3 (R K
EHIFR/N T, 2007).

WF AL TR H 3 1L AR g B, #4260 m,
I RE20°-30° U AR K B 45 (R 7K B AR /N5, 2007)
20034E ¥ B 15120 mx20 mikK AREH, Hrp1L 11,
IS AL T il EJ5, FEHLAAEES m, TV, V&
FEHBAL TR 1L B 5, P Z AR 100 m (&
1)o WS S FEl PRS2 R ) IR 2 S S R T .
o FE, 2003410 7, R 22 1) SRR P00 RS R i
FEAE O, N TR AL 4R AN ) 5 B 1 T 3R AT SR AK:
(1) fEREHIP S = R T8 m, AR KTS emfk
WREATRAR (PR B W RD); (2) FERFHITR L EREY)
AR B, IREEME T, (3) TEFEHBINI, WER

H B4R, TN BRAL R VA i = AR R £(0-10
cm); (4) EFEHIIVAALERR FARJZFHEAZ, R
KB (5) FEHEVIGRTIE, REATATAREE . Zeid 449k
5, Vg RE P Ot A1 Y AR (Schima superba).
K Ai#i (Castanopsis carlesii)~ i ¥k (Lithocarpus gla-
ber)« ¥4 Zi¥3 (Eurya muricata) EWIELES (Camellia
fraterna) « % . 2% (Symplocos  stellaris) 111 1L (S.
sumuntia)~ VU LAL(S. setchuensis)~ WEHi LLITIL(S.
heishanensis) Fl %% 3 21 #5 ¥ (Eurya  rubiginosa var.
attenuata); 15 FEHARAAEY) AR ff v Kb, P 5
(Castanea seguinii)~ ¥4(Castanopsis fargesii)~ /Nt
# K(Cyclobalanopsis myrsinifolia) ~ £ikks 40
XI(C. gracilis)~ Wit (Myrica rubra). ¥ 2% FEAH
S NI AP O H R AR far o KR, 4l
T X A8k W& (Liquidambar formosana)~ 7k
(Castanopsis sclerophylla). Wik Z WK B2
ARG IV SR B A AR AT 5 R AR (Pinus
massoniana)~ FiEk KW P57 X A
WA LB S RERUZR B AR, VS RE A A A R
faf « fFRR KA X A FIRR(Quercus fabric)-
R R TR RIS 2548

12 TEFYRME. SBEEE

121 HIRHRE

200747 H £220084F-4 H %f LL_ESAFE 4% 75 (4
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AHEES mUA b o M3 HE TS i &5 4, R Tx P2 A
R I 2T, 1986; FH3CTE, 2000a)55 i ik
ITRFE

T E: HER N30 cmA R EHEIITR
FE, BTRAF it AT R84 (0] S 6 = ST BIEAT R, 2
TR 5 .

I ()R Y. 2RSS
FEAT, S EA N30 cm, 1S cm)HFE, il
PRNTO% IR Pt [ () R 3z i: AE R+
B RAERE SSE, HEARAS emBAENKFE
#81%0-5 em. 5-10 em. 10-15 em4y 2 RAE LAY, B
RUEEEERAEL00 om® LR B)/NELHERY): I EAR
A3.6 eI ANFAR LR 14£0-5 cm. 5-10 cm. 10-15
em3 AR TR, B LR ERAESO om’ 1A
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Fig. 1 Distribution of the experimental sites
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THPFEE (hEWAG LEHY) FFCK,
1992). ([ - 3E Pk R A (FFICHE, 2000b).
CRHU ) (BRI, 1985). (4l H143 252 ) (Bl
W I, 1990)5%, HERIH .

KA IERE S, [FINSRAE— 0 LA TR
oy, EZENE HEpH. AHLI(OC). SE(TN)F
(TP & i o W32 77322 Wb BHGE e o 458 ¢
A HTY (1978).

1.3 HIELIE

TR REVE 2 AR LU LA FR B AT
TR BRI/, 2007):

()% JE—_BHEE(DG):

DG=(g/G) X . (D;Cy/DimaxC)
g2 Bl s i) BBV TR S R, GO B 2R
B, Dimax M EBIRIE M I 2 MR C/CR AN
TEC R LI L

(2) Shannon-Wienerg %((H"):

H'=-% ny/NIn(n;/N)

o SN BB AMR S, N RER b T 2R
AR A HL
(3) Pielout4) 2 FE454L: J,= H/InS
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AV SR SETid 4

(4) Simpsonft A IE%: C=X P KA P=n/N

(5) Margalef=& £ 4540: D= (S— 1)/InN

F RO AR 73 5 SR 10% L
HANIALERE, 1-10% K5 WERE, 1%L A
FBE(T) AR SO, 2006). GETT 43T, X 1-HE )
WhER. W A YT pHAE R RBEAT T
PearsonZk EAH OG0 Hr o S AEHL . % SRHEM 2= 7 H
one-way ANOVAHEAT 73 #T. IR 43 #rill iZ SPSS11.5
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2 SR

2.1 TIEZEAREHE
SAFEHBAAS ZE T LAl 5k 1SN 1)49,844 ) 5
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Table 1 Composition of soil animal community in different sites

ES i | i i v \4 S B
Group B Bt HE [Epded EE Ho EE At EE Bt Average %)
Density (%) Density (%) Density (%) Density (%) Density (%) density

ZE H4{ Nematoda 77,967.24+235.09 77.71 56,868.46+206.76  78.57 57,60531+214.82 83.40 51,988.87+119.25 74.82 52,561.98+125.44 7472 59,398.37  77.82
B E Acarina 9,752.75+16.18  9.72 5,858.54 + 6.59 809  3,96749+1099 574  8724.07+20.70 12.6 8,595.14+19.03 122  7,379.60 9.67
#EH Collembola 5.892.55+11.66  5.87 422942 + 8.44 5.84 2,615.88 + 8.56 379 4,01931+£11.80 578 3,802.15+733 541  4,111.86 5.39
£ Bl Enchytracidae 2,305.76 £ 6.67  2.30 1,533.43 £ 5.95 212 2,555.12+11.19  3.70 1,720.52 £ 4.52 248 1,979.08+ 584 281  2,018.78 2.65
X#E 418 Diptera larvae 2,180.47+6.00  2.17 1,503.38 + 1.79 2.08 1,356.35 + 1.30 1.96 1,214.04 = 3.61 1.75 1,84594+1.76 262  1,620.04 2.12
B4 Rotatoria 540.36 + 1.70 0.54 704.10 + 4.24 0.97 196.49 = 1.13 0.28 589.48 +2.32 0.85 638.60 +2.96 0.91 533.81 0.70
JE#EH Hymenoptera 48243 +1.24 0.48 317.61 +1.52 0.44 395.42 +3.45 0.57 474.65 + 1.35 0.68 292.14+1.18 0.42 392.45 0.51
A Isoptera 268.10 + 1.45 0.27 618.95+2.93 0.86 51.64 £0.13 0.07 50.93 + 0.40 0.07 87.82 £ 0.66 0.12 215.49 0.28
JREH Protura 310.04 + 1.84 0.31 245,56 +0.73 0.34 103.27 = 0.42 0.15 148.55 + 0.86 0.21 135.92 + 0.60 0.19 188.67 0.25
i H Psocoptera 110.35 £ 0.63 0.11 138.65 + 0.82 0.19 74.98 + 0.45 0.11 70.73 + 0.40 0.10 6225+ 0.39 0.09 91.39 0.12
%44 Symphyla 87.01 +0.65 0.09 61.54+0.51 0.09 27.69 + 0.26 0.04 121.67 £0.76 0.18 56.59 + 0.08 0.08 70.90 0.09
B EH 4 H Coleoptera larvae 7427+ 0.15 0.07 43.15+0.15 0.06 16.98 + 0.08 0.02 48.81 + 0.03 0.07 31.12+0.08 0.04 42.87 0.06
PO, E Tetramerocerata 45.98+0.17 0.05 18.39+0.11 0.03 8.49+0.08 0.01 41.03+ 024 0.06 53.76 £ 0.23 0.08 33.53 0.04
% /2 H Tsopoda 4244 £0.25 0.04 58.71+0.38 0.08 19.81+0.08 0.03 24.05+0.14 0.03 5.66 +0.03 0.01 30.13 0.04
230 H Thysanoptera 37.49+0.12 0.04 4527+0.19 0.06 14.15 + 0.05 0.02 1627+ 0.11 0.02 21.22+0.13 0.03 26.88 0.04
¥4 HE Coleoptera 39.61+0.17 0.04 29.00+0.18 0.04 14.85 + 0.09 0.02 33.95+0.03 0.05 14.85 +0.09 0.02 26.46 0.03
%70 H 4/1 3 Lepidoptera larvae 56.80 % 0.46 0.06 17.68 £ 0.10 0.02 9.90 + 0.04 0.01 16.27 £ 0.09 0.02 19.81£0.11 0.03 24.09 0.03
{418 H Pseudoscorpiones 54.47 +0.10 0.05 1627 +0.15 0.02 0.71 £ 0.01 0.00 32.54+0.29 0.05 11.31 +0.08 0.02 23.06 0.03
iR Turbellaria — — 16.37+0.16 0.02 — — 65.50 + 0.66 0.09 16.37+0.16 0.02 19.65 0.03
A H Homoptera 28.30+0.25 0.03 26.17+0.17 0.04 2.12+0.01 0.00 9.20 + 0.09 0.01 27.59+0.16 0.04 18.67 0.02
Wik H Araneae 10.61 £ 0.05 0.01 6.37 £ 0.03 0.01 3.54£0.02 0.01 36.78 £ 0.22 0.05 29.00+0.15 0.04 17.26 0.02
AR H Lithobiomorpha 4.95+0.02 0.00 - — 1.41+0.01 0.00 11.32+0.08 0.02 21.22+0.11 0.03 7.78 0.01
W EH Diplura 0.71 + 0.01 0.00 — — 17.68+0.17 0.03 11.32+0.10 0.02 0.71+0.01 0.00 6.08 0.01
B H Opiliones 0.71 £ 0.01 0.00 — — — — — 26.17+0.25 0.04 5.38 0.01
HiiZiA H Geophilomorpha 9.20 + 0.08 0.01 0.71 +0.01 0.00 9.90 + 0.09 0.01 3.54+0.03 0.01 1.41£0.01 0.00 495 0.01
#uk H Blattoptera 9.90+ 0.08 0.01 2.12+0.02 0.00 2.1240.01 0.00 4.95+0.03 0.01 2.12+0.01 0.00 424 0.01
J2A H Scolopendromorhpa 8.49 % 0.09 0.01 9.90 + 0.08 0.01 — — - — — — 3.68 0.00
544 Diplopoda .49+ 0.08 0.01 0.71 £ 0.01 0.00 — — — — 1.41£0.01 0.00 2.12 0.00
33 H Hemiptera 2.83 £ 0.01 0.00 2.83+0.02 0.00 0.71 £ 0.01 0.00 2.12+0.02 0.00 — — 1.70 0.00
J5FLE B H Oligochaeta opisthopora  0.71 + 0.01 0.00 1,41 + 0.001 0.00 1.41 £0.01 0.00 4.24+0.03 0.01 0.71 £ 0.01 0.00 1.70 0.00
MJEH Schizomida — — 8.49 +0.08 0.01 — — — — — 1.70 0.00
Hi#H Orthoptera — — — — 1.41 £0.01 0.00 0.711 + 0.01 0.00 — — 0.42 0.00
A8/ H Mesogastropoda - - 0.71+0.01 0.00 - — 0.71 +0.01 0.00 - - 0.28 0.00
KL Number of groups 29 29 27 29 28 33

GBI, IAGRTERR Y, DR B RSV MR IR, AR £ it L AR IR 10 em - B KA IVIRRIER T ARBRIEARR, fRE M IR, VAR R
I, big trees with height>8 m and DBH>5 cm were removed but root collar sprouts were retained; II, ground surface vegetation was removed but litter was retained; II1, all vegetation and 010 cm topsoil were
removed; IV, undergrowth was removed but big trees were retained; V, Control
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HE XU H ) AR H 4, RO R
HEo T BB LA Wi H (55.73%) FH
R H(31.03%), H WREE N AEH H 2 d, BEHH
Ji R BAAE H R A 2R

XF0-15 em+ )2 /N HESh ) ) 4 5 A it
1700, &5 BB TR YIREK e 23 0] _EA7AE B
BHEZERS, 0-5 cm/Z 42328, 5-10 cm/Z 41528,
10-15 cm/Zi5 #1182, 0-15 em 1 )2 /N - 35
K R ) Nk EH, Ho-5 emZ55-10
cm. 10-15 cm/Z 2% 7% 7 (F=81.67, P<<0.001),
H 3R )68.26% A7 T0-5 em 2, /N A
B1)65.59% 447 10-5 em 1 )2
22 FEMELET HIENEHARSHE
VKl

L], AS RIS 1 b+ 3 20 40 1) R
B, BB o 28 IUESAMFEHL P A
P ERE, W H ALV, VEFEL P N R 3ASRE, 1M
RIS A R A 5 IR B H . Zeisl. XA
H ) AESASFERL T 240 0 0 W B . B BaR L3
KL T WRBEAL, RAELEIS 1) F A S %
EIIRSTES LU

SAFEM R, TSR RS ER 2, (H R
0 1926.29%, HAAANFERIAEA B R, BITE
18% /i fi o Jorh, ARARBL AT S | 2,
1726.25%, 5 A4 RS A AE17-19% 2 [7]; 1
W H SR BB AT S PR 2, 4 ik 3
26.43%F128.66%, 115 i dg b, 8 10.75% Al
12.72%.

F AN AR Hh - 3R ) ) 2 B I 5 AT 2
FEO AT RO, W E . R B R H 2 dUAEL
M5 FEHb A AT B2 12 5, SLFME 254 8.85+ 5.13

R SHEHARR LIRSMBEE S IR

F110.92(P<<0.05), 1M1 71 HAdAY: b H G f 35 P2 o
2.3 AEMKLIET TIENIEEE S H14%

I FH AN [R) 22 R $8 B0 s Wi 2 FETE
HIACE P A AT IR . 45 R WIR(FR2), &M aEUE
AN TA] R AR M 25 5 AN B 52, Shannon-Wiener s
# 5 Pielou s &) £ 48 £ 16 45 A b A2 A & v>Tv>
>0, % B - 2R B4R 20U 2 I>TV>TI>V>TIL AR 35
JEFREAE VS IR B e, Do REHbERAR, FE
FEFRBAE IS R B 5, VA AR Hb AR
24 AEMELETHIENVERMERFHXR

WMFRIFTR, SAEHIEY)E SR B E
Z5t, APTAAE BB ERFE = 3.95, P<0.05),
IV, VSRV BRI, 2ESANFEM P B, 0 il oA
57.23 mg/gH156.47 mg/g, IS FEHIERAR, X 444.47
mg/g; pHBAFLE R #1257 (F = 5.94, P<0.001), 11
SRR, h4.48, FHLRANFERVIRAR . 0-15 cm
TIEPREL SBETC R e, BRI S PR A
Flldperm;, AHURAAAE R % 5 (F = 4.76, P<0.001),
TSR, 15304.38 me/g, IS5 FEHRAR, 1Y
298 mg/g; pH f77E & k2 R (F = 11.38,
P<0.001), IS fEthis s, &£33.98 mg/g, V5
FEMBEAR, 1V K3.77 me/g. WAk EVF, TS kEHb 115
IR0 0 1 LI A A FE AR

PearsontH G/ HT R W1, Y83 = HIES) ) i
W5 pH(r = 0275, P<0.05). KA (r = 0224,
P<0.05)% W IEAHK, AP SBEAHCHEA
WEP >0.05). 11 FL 42 Y 5 SpH(r
=0.184, P<0.001). A HLF(r=0. 401, P<0.001)F1 3
Z(r = 0.170, P<0.001)% W2 IEAHOC, 5 S8 C
HWARE . WEDZS LR s 2k S
—LEIREE N A W A R (R 4) .

Table 2 Comparison of diversity indices of soil animal community in five sites

Ffdh  Shannon-Wienerdf%t KRR B s B R H IR EL Fr AR EL FRERHL Hoht
Sites Shannon-Wiener index Density-Group index  Pielou evenness Simpson domi- Margalef abun- Total Percentage
(H") (DG) index (Js) nant index (C) dance index (D)  number of (%)
groups
I 0.849 18.826 0.266 0.382 2.924 29 26.29
11 0.901 14.303 0.268 0.372 3.075 29 18.98
111 0.726 8.410 0.220 0.398 2.980 27 18.10
v 0.956 15.224 0.284 0.420 3.043 29 18.20
\% 0.958 11.635 0.288 0.422 2.921 28 18.43

AT [FIR

Site codes are the same as in Table 1.
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F3 ARHMAEYENTREELEF(n =20, Mean + SE)AJ LLEL
Table 3 Comparison for physicochemical factors in the litter and 0-15cm soil layer of different sites
FHb T2 Litter layer 0-15 cm:JZ Soil of 0-15 cm depth
Sites pH AHUK OC A TN B TP pH A OC WA TN B TP
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
I 423+0.07° 4595+2.77° 1556+0.75" 0.38+0.02°  3.87+0.02°  438+028  2.50£0.59"°  0.15+0.03"
I 448+0.05"  4447+£320° 1622+093" 0.34£0.02° 385+£0.02"° 3.98+021"  220£0.10°  0.12+0.01°
111 416+0.05* 48.81+3.86® 1555+ 1.11° 0.29 +0.02° 3.98 +£0.03* 2.98 +£0.13° 1.68 +0.08" 0.12+0.01°
I\Y 427+0.05° 57.23+237° 16.70£0.88  035+0.02®  387+0.02° 3.70+023*  1.99£0.11°  0.11+0.01°
Vv 4.18+£0.04° 56.47 £2.47° 14.95 + 0.68° 0.35+0.01® 3.77 £0.02° 3.63 +0.29b° 1.86+0.12° 0.12+0.01*
FEMAR S RN, A rp b BEAN ) 2 7R 22 5 1 % [Duncan 5]
Site codes are the same as in Table 1. Different superscripts in the same column show the significant difference.
x4 AEYBESLERPEELXMSINERFHHEXMN
Table 4 Relationship between main groups and physicochemical factors in litter and 0-15 c¢m soil layer
LYEIiE FVEZ Litter layer 0-15 cm:JZ Soil of 0-15 cm depth
Giroups pH FHUR OC _ MAEL TN b TP pH FHUR OC _ BE TN Wbk TP
24l + + ¥ n
Nematoda
WAl + n + n n + + +
Acarina
HEH + n n n n + + n
Collembola
RV RE + n + n + + + n

AR IEH R, nfCER A (P <0.05) + represents positive correction, n represents uncorrelation.

3 1t

AR ISR AL SR o0 A, 7 TS A%
RO T34 O, 53— D7 T 2 AR AR R e 2 2
FISEI (AT WARIRLAR, 2007). O KRS E
BTV A R AR O DA O I (B
B, 1995, 1997; 5K I 4R, 1999). AT A5
URE R A 0 SE AN R], R b v AR B kR R FE AN TR,
T ARGV B B ARARRL, (AL ASERE R T
A, RS 2 BRI A T 2 e, AR e
HAEHIAEARZ TV SR, X 5K WA
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