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- M SR T 1 R BORN B I 25 1 TR AR YA AZ AR (P<0. 05) 5 e /N80 - S5 3 W i 9% 114 X0 5OR 285 32 43 1) B IR - (P<0. 05)
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Changes of soil faunal communities during the restoration progress of Abies

Jaxoniana Forests in Northwestern Sichuan
CUI Liwei', LIU Shirong®, LIU Xingliang’, WU Pengfei'"* , ZHANG Hongzhi', HE Xianjin'

1 Life Sciences and Technologies of Southwest University for Nationalities, Chengdu 610041, China
2 The Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China
3 Sichuan Academy of Forestry, Chengdu 610081, China

Abstract . Abies faxoniana forests create a zone of vegetation in the northwestern Sichuan alpine valley area and are
important ecologically and as a center of biodiversity. This zone is sensitive to global climate change and is located in the
eastern portion of the Qinghai-Tibet Plateau and the upper reaches of Yangtze River. After long-term extensive logging on a
broad scale, the extent of these forests has been greatly reduced and the forests themselves degraded. More recently, forest
restoration and regeneration are being emphasized in the region including old growth natural forests, plantation forests and
natural secondary forests. Wolong Nature Reserve and Miyaluo Forest District were selected as an area to study soil faunal
dynamics during the restoration of A. faxoniana forests. The study was conducted in old-growth A. faxoniana forest

(OAFF) and 50-year-old A. faxoniana forest (SOAFF) in April 2008. This study was conducted in northwestern Sichuan
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Province (27°57'—34°21'N, 97°26’'—104°27'E) , China. A total of 287 soil macrofauna individuals and 4681 soil meso-
microfauna individuals, belonging to 33 and 57 families, respectively, were collected during the study. Three dominant
groups, the Doratodesmidae, Paradoxosomatidae and Curculionidae, accounted for 62. 02% of the soil macrofauna
individuals. Nematoda dominated the soil meso-microfauna, accounting for 81. 01% of the individuals. The number of
taxonomic groups and the individual density of soil macrofauna in the S0AFF were significantly higher than those of the
OAFF (P<0.05). The number of taxonomic groups of soil meso-microfauna in the SOAFF were significantly lower and the
individual density was significantly higher than those of the OAFF (P<0.05). PCA ordination suggests the community
structures of the two soil macrofauna communities were more different than those of the soil meso-microfauna communities.
The similarities between the two soil macrofauna communities were lower than those of soil meso-microfauna, and the values
of the Sgrenson Index were lower than those of the Morisita-Horn Index. This implies the recovery rate is slower for the soil
macrofauna than the soil meso-microfauna, and the restorative process has a relatively stronger influence on the taxonomic
compositions of the soil macrofauna community than on the individual densities of the dominant and common taxonomic
groups. Several ecological indices, such as species richness, abundance, and a diversity index, were analyzed. The
Shannon (H) , Margalef (D) and Simpson (C) indices of soil meso-microfauna communities in 50 AFF were higher and the
Pielou Index ( E) was lower than that of the OAFF. But a significant difference ( P<0.05) between the two soil macrofauna
communities was only recorded with the Margalef Index (D). Correlation analysis suggests the group number and mean
density of the soil macrofauna were remarkably positively correlated with organic matter content ( P<0.05); the group
number was remarkably positively correlated with litter depth content, but was also markedly negatively correlation with total
N content (P<0.05). The group number and mean density of the soil meso-microfauna were only positively correlated with
soil bulk density content ( P<0. 05). All results ahove showed the restoration of A. faxoniana forests can significantly
improve soil macrofauna diversity; the taxonomic composition of the soil fauna community recovered slowly, but the

individuals of the dominant and common taxonomic groups recovered rapidly.

Key Words: soil fauna; diversity; community structure; Abies faxoniana forests

TS IE BRI S RGN E AR R AR A S R G W) TR A BE BN, b Al
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1 HREXHER

ST XA T35 70 B AR NN YL L IX 2 T AR & 97°26'—104°27", AL 4 27°57'—34°21, 1 AR
-5 C—3 C,7 H 15—20 C, 4EF/KE 700—800 mm, &% T Mok Eh TEE, FHEEER
LU HbA (o AT bR 8 T XM B T 0 S T S, T 8 e (A e SIS B DL A TR 2500—4500 m ¥ 42k
TR B AR PG R L BRAREE ) R RBER e N TS S SEtiE B 2 0 R 1 ISR AR AR AR
TIREE Z R AR R A B R
2 MRAE
2.1 FEHIAYEIR

2008 4F 4 J [E7E VG b b e F0K ST 2 P b 73 51 B B T SRRV A2 K (OAFF ) Fil 50a ¥ 24K (S0AFF) |,
AR RENLIE B 6 A, FTAREHL Y IO AR, LR A2 MK (30°51741. 07N, 102°58721.0"E)
TR 2 AR UR VTS 2 (Abies faxoniana ) , PR £ B A 1B VG 5 1T ( Fargesia nitida ) | g & 2. 4 ( Lonicera
tangutica) SEFATESL (Smilix sians ) FVEE GBS B ( Elatostema obstusum ) 55 | RN X G BRS8 BE Ry 54.9% . 50a
BAZMR(31°44'23.1"N, 102°44'24.8" E) IR A2 R £ /DR ITE M HA (Larix kaempferi) T FTF ( Picea wilsonii)
M A HIAT ( Sinarundinaria nitida) TS T ( Rubusspp. ) 58 , M X G BESE Bl 48. 3% , PIAEHL A 1853 A
W&,

®1 WEREMEAHR

Table 1 Basic information of two study areas

LA 2 R YN

K . W RE AHLBT o R0 . k27

=S . Vegetation . . . Soil water .
Sampl Elevation Slope degree  Bulk density ~ Organic matter ~ Total Nitrogen Total Phosphorus tent Litter depth

ample coverage conten

b e Ayen)  N(wke) /(g/kg) /(¢/kg) /em
/% /%

OAFF 2805 75 15 0.72+0.08 83.27x14.11 4.45+1.61 1.01+0.11 61.0+12.35 3.30+0.20
S0AFF 3033 60 20 0.88+0.28 88.80+21.90 3.40=+0.60 0.95+0.07 48.2+11.58 5.20+0.40

OAFF; Old-growth Abies faxoniana forest ;SOAFF ; 50-year-old Abies faxoniana forest

2.2 THESYIEETE
2.2.1 RE+EHY)

FFREHLEEL 6 4~ 50 emXx50 em AURETT , BEAFES ARG S m £ 47,43 0—5 em 5—10 ¢m Al 10—15 cm =)Z
AR Y, SR FHRIE S 2RI, B AR B SRD P, - 5% B 7R S ARV 2 PR A, 4 17
ENEE,

2.2.2 NS SRS YR

FESR IRV A2 RN 502 W I MRAE HB Y BEMLIR B 6 DHE S, RS IRAE 10 m 2247, FHA TN 400 em’
(@101 mmx50 mm) (R JTHE 0—5 ecm 5—10 em A1 10—15 em ZECHFE B TA RN H B4R 47 5256
%, JTHUR - FEH Tullgren J=} 5 H1 Baermann s |7 50 25 Hh /N 38504

MR8 b E ISR R K Y T RIS (OLYMPUS SZX16) FDGF i 1445 ( Leica DM4000 B) X +
e s e . — MR RR, DR R e R H RS A AR
2.3 BRI S50

PIRLIABERRI 7 MARES 109% DL BB LS 2ERE FH+++103 1% —10% Z 81 R 5 WEHE,
H++R0F 1% DUT WA 288, &

BEVESERAHT X TS A AR 35 BE AT log (w+1) F46 , SR 5 X T RS W TE 7% 25 40 4 AT 32 4%
0T o ST It AR b G SR A A S DA R (R HE Y 25 SR A 52

BEE Z R RHLUT LS EOR i L e eV Z 61k

Shannon ZFEVEFEEL(H) . H=— 2PilnPi ; Pielou Y2 FEFR8E0(E) : E = H/InS ;Simpson LHEEFEE(C) .
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C= 3 (n/N) Margalef EREHE(D) : D= (S = 1) /N . 58§ P,=n/Non HEA-KBERA-HREC N e
% B MA%L H 4 Shannon ZREMEFEEL, S MR AL,

VS AR UL B e v WA 2 B RE P 73 Hr R Sgrenson FEVEARUIE REL(S) : S =2 x 1 f 5 SR CH

PRSI B, A R B 43 A A BEVE 45 B B R HESh W 2R, 0<S<0. 25 MR AHARLL 0. 25 < S<
0.5 NFERMLLL0.5<85<0.75 MM, 0.75<S<1.0 MW FRL, BE7E Y R4 0 & & 20 %
Morisita-Horn $5%%. C,, =2 Y, (a,b,)/(d, + d,)N,N, ,3H N, JgREH A f9HIFECH N, AREHL B 194 Fh%L
H,a, b, A R B FEHHER § P MARCH , d, = DL al/N, L dy = Y, 62/N; o EEREEZ SR YR
IS HAREHA T BT

SR 27 25 50T AN -G ST AR ) B B 1= 398 sh W 1 05 1) 22 SR AT G it o0 M o 0 B i v 000
TTIESKES , MRALFA IES AT log(x +1) Fedfe . XS AT G ER S0 10 AR , T AES 800
Ky 3545 8 FMELUR R LSD ¥:88 Mann-Whitney U test 3T 2 H e, B40, R TR0 471 (PCA) X+
A IREEATHE T AT A LIRS IR A 0 25 5 . EdE 8 BT R SPSS17..0 Fil CANOCO 4. 5 Fjfy:
AT E R
3 ERESH
3.1 HIESYIRER AL

FERME IR UG R AZARFIRIE S 50a ¥ 42 PRPFRAE i b A AR -4 54 287 A, SRIEF2 11749911 H
BE(Z) (F2), LRI ETW DGR ( Doratodesmidae ) | 77 & fifi Bl ( Paradoxosomatidae ) 1 5% H &}
(Curculionidae) 3 28, MARE G SR & 1Y 62. 02% ; % WA Z 151 Bl ( Enchytraeidae ) | 1< ffi 18 1 Bt
( Ptilodactylidae ) FIZR AR FUSCR} ( Sciaridae ) 25 6 2, i SRR 19 27. 53% ; #2884 1E 85| H ( Lumbricida ) |
A BB} ( Carabidae) #14: o, H B} ( Scarabaeidae ) 45 24 25, 5 10. 45% , DU BRI E WL2E0E 5 B2 1
89. 55% , J&-iZ% M IX KA+ 5 s ) S A R A

PP ARAR TS S A h e R TN IS 4681 AN, B T4 1T 11 4012 H 57 BH(ZE) (%£3), 1
WAoot b, SRR L H 49 ( Nematoda ) , B H IR = 1Y 81. 01% ; H W2EHEA 5 B 49 ( Oligochaeta) |52
ZM( Collembola) MR 24X ( Arachnida ) #1E: HL 40 (Insecta) 4 28, 5 B IR E W 18. 71% ; MG LA TE 2N
(Chilopoda) % /£ 49 ( Diplopoda ) F1Z5 5 49 ( Symphyla) 55 6 38, (5 AR S 1Y 0. 28%
3.2 IEGYIRERETN 2 S

PP ARAR I + S S Y RE IS AR TE 22 57 (3R 2) o G, IRV RS AR OR 1Y T SR Sh Wy R v A R RF B (0 =
3.61,P<0.05) FI%E (2=2.01,P<0.05) ¥ i FKT 50a WAk, HIR, USRI HERE N 5 B RHEE 4 25,
A7 AR Y 75. 31% 5 F DWLISHEA IR 12 28, 5 B AR 10 24. 69% Wi A 28BE TS, 50a R A2 PRI L 3
KB SBERE 3 28, A Rl E 1Y 65. 05% 5 H WASHF A LRI B4 4 285 B3R 210 23.30% ; HiAx 20
FEMFEAIERE, AR 11.65% , BEVEANRI 50a B ARAY K + S Wy e VR S5 F ARG 2 2 A
T T (PCA) X R I e sh B EEHER , 45 AN 1A, IR EARBI B RE T FZ 0 7 1358, 1fi 50a ¥
FEMRBETE 25 B D7 BB A 16 T 5B, 2B KA - S Sh W IR IE S5 M TE AN [V B B A T B B A1k

N A E Sl R AP PRI B B AR R Z AP 25 57 (2 3) o IRV IS b /INES 3 sl )
TSR 35 5 T 50a R AZHR (1=2.55,P<0.05) , 111 % FE W iR KT 50a ¥ 2 (2=2.55,P<0.05) . Jilh
RIS R, b7 R 83. 77 % 5 WS BN 4 28, i Rligk a1 15.81% ; Hx
3 FNFEAERE, R 0. 42% , 50a ¥R 2RI IR B IE R S AR R 44, 7 B3k 19 91. 78% ;
WA ML 3 25, (5 B Y 8. 02% s M XA TR RN 4 25, (5 B E 19 0.20% . /)
RIS RETE 1 PCA HEPZ5 R ULIE 1B, JRIGAZAR /N + 3 B 1) 45 B 7 B4 A AE TRy 13K,
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50a Y AZMRBETS A DT 2 AR e BAR 3R] 500 v AZAK 6 ANRETT A] (0 25 PR T IR AR e A2k, LA L
B L AN B Bl N - SES AR SR B 22 S OO - SRS AR

0.6

Doratode

Paradoxosomatidae
A

A

A

Dolichopodi

A Sciaridae

A
Ptilodactylidae

PCA2 (8.0%)

Curculionidae

Lithomorpha

Geophilomopha

Enchytraeidae

PCAI (86.3%)

0.9

PCA2 (13.5%)

A OAFF
o 50AFF

Symphyla

Diplopo
o o

oNematod:

Collembola
(@) A

Monogondhta

Arachnida

Copepoda
Diplura

Oligochaeta
Py

O

Insecta

Chilopoda

E1 TEsMEEENnERS SR
Fig.1 Principle components analysis ordination diagrams of soil fauna communities

OAFF; Old-growth Abies faxoniana forest; SOAFF; 50-year-old Abies faxoniana forest

R2 KRBTEMBEAN

Table 2 Compositions of Soil Macrofauna Community

PCAL (83.7%)

1.0

e

Groups

OAFF

Old-growth Abies faxoniana forest;

S0AFF

50-year-old Abies faxoniana forest

AT Total

A%

[Epigza ZE

Individuals Percent/% Abundance

MNCS

A

EZis MAR%L

A" 2

Individuals Percent/% Abundance Individuals Percent/%  Abundance

HETEHN Oligochaeta

2151 B} Enchytraeidae

IE¥5 B Lumbricida

S HE} Curculionidae
KABEHEL Pilodactylidae
#H B} Carabidae

4 H B} Scarabaeidae
K H B} Hydrophilidae

T B H Rl Archeocrypticidae

LA A0 B} Throscidae
B HUF} Cleridae

[ R} Staphylinidae
PR EEF} Silvanidae
RHRFEMEL Sciaridae
KR} Dolichopodidae
i AL Empididae
A4 Fl Rhagionidae
KL Tipulidae
EBF Psychodidae
KA} Stratiomyiidae
UFBER} Syrphidae
M-85} Milichiidae
HUEF} Phoridae
BRI A Phlaeothripidae
TEIEIEA} Ligiidae
244 Collembola

Bk Rl Poduridae

1.23 ++
17.28 +++
2.47 ++
1.23 ++
1.23 ++
1.23 ++
14.81 +++
1.23 ++
1.23 ++
1.23 ++
2.47 ++
1.23 ++

15
2
92

_ N = W =

—_ = = =

7.28
0.97
44.66
0.97
0.49

0.49
.49

(=]

.49
49
49
46
49
.97
49

Soo~-oo9oo0o

.49
49
49
.49

o o o o

++ 16.00

+ 2.00
+++ 106
+ 4
+ 1
1
1
+ 1
+ 1
1
+ 1
+ 1
+ 13
++ 3
+ 2
+ 2
+ 1
1
+ 1
+ 1
+ 1
+ 1

1.00

2.00

+ 2.00

5.

36.
.39 ++

CLOLLL L L koo oo oo e e

57 ++
70 +

93 +++

35
35
35
35
35
35
35
35
53
05

+ 4+ o+ o+ o+ o+ o+ o+

+
+

+
+

35
35
35
35
35
35
35
70

+ o+ o+ o+ o+ o+ o+ o+ o+ o+

70 +
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K Old-growth Abi(jsA jl‘;l;oniana forest;  50-year-old Azz?;;roniana forest At Total
Groups MMEE HAH Z MMAE  HAIL Z MREC EHAE Z
Individuals Percent/% Abundance Individuals Percent/% Abundance Individuals Percent/%  Abundance
SFTWEEL Tsotomidae 2 0.97 + 2.00 0.70 +
Husis H Geophilomorpha 7 8.64 ++ 21 10. 19 . 28.00 9.76 ++
1 URHA B Lithobiomorpha 1 1.23 ++ 14 6.80 4+ 15.00 5.23 ++
% -0 Diplopoda
# OBk H Polydesmida
Xt Bt} Doratodesmidae 19 23.46 et 21 10.19 e 40.00 13.94 —
2 DA} Paradoxosomatidae 16 19.75 +H 16 7.77 ++ 32.00 11.15 i
FeZZ AL Liocranidae 1.00 0.49 + 1.00 0.35 +
T RFEL Anyphaenidae 1.00 0.49 + 1.00 0.35 +
FUIZEREL Oonopidae 1.00 0.49 + 1.00 0.35 +
JHEEL Group number 16.00 27.00 33.00
AAZL Individual number 81.00 206. 00 287.00
SEAYBE Mean density / (/m?) Z‘i (;gj 183 56 ..2;); 191.33
[l — A7 N RV NG TR R Mo ] 22 57 3% (P<0. 05,n=6)
F3 PUNELTIEFYAR
Table 3 Compositions of Soil Meso-microfauna community
L OAFF 50AFF At Total
o MREC AL ZE RE EAK 2B CRE AR B
Individuals Percent/% Abundance Individuals Percent/% Abundance Individuals Percent/%  Abundance
£k 1140 Nematoda 1394 83.77 4+ 2398 79.48 - 3792 81.01 e
B4 Oligochaeta 41 2.46 ++ 14 0.46 + 55 1.17
M58} Enchytraeidae 41 2.46 ++ 14 0.46 + 55 1.17 ++
#EZ Y Collembola 52 3.13 ++ 371 12.30 i 423 9.04
SRR Tsotomidae 11 0.66 + 101 3.35 ++ 112 2.39 ++
K AAWkR Entomobryidae 17 1.02 ++ 40 1.33 4 57 1.22 ++
KA KWEE} Orchesellidae 30 0.99 + 30 0.64 +
ERAWEEF Hypogastruridae 2 0.12 + 54 1.79 4+ 56 1.20 ++
kRl Tomoceridae 2 0.07 + 2 0.04 +
PEWEEL Neanuridae 18 1.08 ++ 54 1.79 ++ 72 1.54 ++
Pk Onychiuridae 52 1.72 ++ 52 1.11 ++
Bkl Sminthuridae 1 0.06 + 2 0.07 + 3 0.06 +
Bk B} Poduridae 3 0.18 + 36 1.19 4+ 39 0.83 +
WA Arachnida 2 2.52 ++ 105 3.48 4+ 147 3.14
HH IR Oppiidae 4 0.24 + 9 0.30 + 13 0.28 +
B4 H 558} Euphthiracaridae 1 0.06 + 1 0.02 +
B Rl Malaconothridae 1 0.06 + 1 0.02 +
SUHHE IR} Plasmobatidae 1 0.06 + 1 0.02 +
Bk I8} Zetorchestidae 1 0.06 + 1 0.03 + 2 0.04 +
Il K3 F g R} Parakalumnidae 3 0.18 + 3 0.10 + 6 0.13 +
ff HEERL Cepheidae 1 0.06 + 1 0.02 +
B8} Damaeidae 6 0.36 + 17 0.56 + 23 0.49 +
FF% H 558} Mochlozetidae 1 0.06 + 8 0.27 + 9 0.19 +
3 §ERL Haplozetidae 1 0.03 + 1 0.02 +
P HH§ER} Ceratozetidae 4 0.24 + 1 0.03 + 5 0.11 +
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o OAFF 50AFF 41 Total
o B EA ZE KK EAk ZE KR a0

Individuals Percent/% Abundance Individuals Percent/% Abundance Individuals Percent/%  Abundance

JE % RL Scutacaridae 1 0.06 + 4 0.13 + 5 0.11 +
HIZEWERl Tarsonmidae 1 0.06 + 4 0.13 + 5 0.11 +
FLZ8F Cunaxidae 1 0.06 + 8 0.27 + 9 0.19 +
J# 5 5Bl Teneriffidae 11 0.36 + 11 0.23 +
B iRl Microdispidae 8 0.48 + 31 1.03 ++ 39 0.83 +
SR} Pygmephoridae 1 0.03 + 1 0.02 +
PRl Cryptognathidae 2 0.07 + 2 0.04 +
Hi W%} Rhagidiidae 3 0.18 + 3 0.06 +
A} Trombidiidae 2 0.12 + 2 0.04 +
AR} Parasitidae 1 0.06 + 1 0.03 + 2 0.04 +
SR} Sejidae 1 0.06 + 1 0.02 +
(H70) BBl Zerconidae 2 0.07 + 2 0.04 +
S8 Bl Ameroseiidae 1 0.03 + 1 0.02 +
BBl Eviphididae 1 0.06 + 1 0.02 +
A Insecta 128 7.69 ++ 123 4.08 ++ 251 5.36
i A} Rhagionidae 1 0.03 + 1 0.02 +
RIRFIR} Sciaridae 70 4.21 ++ 58 1.92 ++ 128 2.73 ++
£ LA} Dolichopodidae 1 0.06 + 1 0.02 +
$Ei 7} Empididae 10 0.60 + 18 0.60 + 28 0.60 +
TRl Phoridae 1 0.06 + 18 0.60 + 19 0.41 +
KA E BB Hesperinidae 1 0.06 + 1 0.02 +
EIF} Bibionidae 13 0.78 + 11 0.36 + 24 0.51 +
FEBCEL Chironomidae 10 0.60 + 9 0.30 + 19 0.41 +
IRl Muscidae 16 0.96 + 4 0.13 + 20 0.43 +
12 Bl Tenebrionidae 1 0.06 + 1 0.02
[ B R} Staphylinidae 3 0.18 + 2 0.07 + 5 0.11 +
HE# B} Scaphidiidae 1 0.06 + 1 0.02 +
T B F Bl Archeocrypticidae 1 0.06 + 1 0.02 +
AR Piiliidae 2 0.07 + 2 0.04 +
J& £ 44 Chilopoda 6 0.36 + 3 0.10 + 9 0.19
A URWAH Lithobiomorpha 4 0.24 + 3 0.10 + 7 0.15 +
iU A H Geophilomorpha 1 0.06 + 1 0.02 +
1% £ 40 Diplopoda 1 0.06 + 1 0.02
717 i} Doratodesmidae 1 0.06 + 1 0.02 +
L5440 Symphyla 1 0.03 + 1 0.02 +
B /L 49 Copepoda 1 0.03 + 1 0.02
K7k 2 H Harpacticoida 1 0.03 + 1 0.02 +
WFEZ Diplura 1 0.03 + 1 0.02
JNFL () B Octostigmatidae 1 0.03 + 1 0.02 +
1540 Monogononta 1 0.06 + 1 0.02
HE42 8} Notommatidae 1 0.06 + 1 0.02 +
JBEHL Group number 43 41 57
AMAEL Individual number 1664 3017 4681
S A 5% fE 4666. 67 + 2854. 17+
Eﬂiiny/( A/m?) 3132?)2 ) 69221 29?24. 6;b 97520.83
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3.3 LEESREE AR

KA A S B Wy HE V% (8] 1) Sgrenson Fll Morisita-Horn AH{IYE R 73514 0. 47 F10. 56 , H3I% T /Nl 4 158 5
Wy RV [B] A AR P 85 (4518 0. 64 F110. 85) , R IALE WIS A [k & B BE 194 A2 p j@”ii}%%ﬂj]%ﬁg
SRR 22 Sk T NEL 3 S ) | NS S SRR I O R R B2 BRACR AR TR SRS N
A, KA s K b N SRS RE VS B Serenson AHAL M R EIAR T Morisita-Horn AHRL: R %K, %‘%%T}?

RYRAZIRAN 50a ¥ A2 RPN RETS ], 135 20 W) 1 2H I S R 22 S S 30K, TG A2 S L I 1 20 i 22 S

BN,
3.4 IEIYIREE ZHEE

TIESN W RETE I Z R RE BLANER 4 50a R AZARIG KBS F /AL - 22 ) 1) Shannon Z2FEMEFE L H |, -
B EREC D AL AR ¢ HE T IR AR T &) JEH8 80 E WHIR T I v 2k . Geit o 45 R R B
RIS P v (9 F 5 BE RS D AE RV R A 335 22 57 (1=0. 035, P<0. 05 ) , HNE AR MR B 0 i
HEF(P>0.05) , HIZFEPERREN 22 5 T 01, Ab TR B BT A2 AR RE A% Wl 35 B8 i R ISl W i 8
B Hh /NS + S Sh) F8 BE RAN BE

R4 TEIMESEEMECEIEARERE)

Table 4 Diversity indexes of two soil fauna communities( Mean=SD)

- S N HES
ZFESR A Soil macrofauna Soil meso-microfauna
Diversity index
Y OAFF 50AFF t P OAFF 50AFF t P
PO
éhéﬁ*ﬂg{ 1.17£0.63a 1.79+£0.45a 1.97 0.077 0.66+0.46a 0.81+0.50a 0.55 0.594
Shannon index ( H)
R
l EE)E*E.E%Z 0.71+0.35a 0.81+0. 16b 2.44 0.035 0.24+0. 13a 0.28+0. 13a 0.41 0.687
Margalef index (D)
k15 i
ig/:‘”;*aﬁ 0.25+0. 14a 0.24+0. 15a 0.55" 0.596 0.76+0. 19a 0.71+0.18a 0.51 0.621
Pielou index (E)
- R e
4E§E*E§& 1.35+0.90a 2.55+0.80a 0.60 0.953 2.26+1.22a 2.54+1.09a 0.39 0.707
Simpson index (C)
* HAESHAG IR

3.5 TSR E S

JFAG PR IZAR S 50a ¥ A2 AR R H/INRY - S5 3050y 0 XS 504 s 8 ) %) 184 fom v e {38 ot
A (E2) o AR AR - i P S RE RO A A 3 )2 I T B 3 25 5% (P>0.05) ;11 0—5 cm 2
By N S R RO AN AR B B35 5 T 5—10 em A1 10—15 cm J2(P<0.01) . 50a BAREEE T ,0—
5 cm 2RI+ HEsh W 2RO R B 03 5 T 5—10 em Fi1 10—15 em B§)2 (P<0. 01) HoAp 5 i & 1]
HIA B 22 5 B (P<0.05) (A 2) . 0—5 cm J2RY /N + 3500 i K BEBCRIANMA S B E 55 T 5—10 em Al
10—15 cm JZ(P<0.01) , A, ARV [A] [A]— 2R 04 38 sh P e BSOS AR BT 5 a4 LG i 3 25 5% (P>
0.05) . HIBLRIH, 7R R AZ AN 50a ¥ AZMH AL /N 4 58 0 ) 1) 2 B4 A 35 B R B (HA A2
PRI 3 A ) 18 540 1) T 1A A s i AR B
3.6 HIEIREEN Y AR

FENPGIEA AR, R 3 S Wy i) Rk 3% 8 S A LA B3 IE M 56 (P<0.05) (2 5) 3 &
KM AR B R AR S 25 A B E T E (P<0.05 5 P<0.01) ; ZFEMEFE 8 IR R 5 S 4wk
A EFRAHDE(P<0.01) 5 SREHECS IR TS W R A B3 IEAH DG (P<0.05) s R EHRES HIEA B A B EIE
FHIE(P<0.05) 3 MR 3% B M 2 AR PR 50 ISRk B e B E MO R (P>0.05) , Hi/hAl 13
S SRR PR AL IR A B EAHOC(P<0.05)  HE AR AL IR B T B 2
FHIKKZR(P>0.05)
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Fig.2 Vertical distribution of soil fauna on the soil profile

AN [ b R TR — A b 4 J2 1) 22 57 1 2 (P<0. 05)

R5 ITEIMBESHEESHRERFHEXRR(2=12)

Table 5 Correlations between soil fauna diversities and environmental factors(n=12)

ik 2 o AHLE , FHE KR —— -
fifmurﬁ A Or, an;:‘ R 2% 9:5 watjt(eltE 7RI
ommunity Bulk density gamie Total N Total P § ’ Litter depth
diversities matter content
KA A EEE ) MARTER Group number 0.561 0.677 " -0.643 * -0.555 -0.481 0.728 **
Soil macrofauna S 85 B Mean density 0.178 0.702 * -0.422 -0.270 -0.438 0.562
L ot b b 3K
éﬁ lﬁ*ﬂﬁ 0.546 0.335 -0.673 * -0.721"" -0.391 0.499
Shannon index
e L
4:FHE?H7§& 0.258 0.138 -0.389 -0.453 -0.140 0.144
Margalef index
5] g
’J/_‘]E?E.ﬁ( -0.257 0.321 -0.056 0.102 -0.010 -0.023
Pielou index
Rk
ﬁ.ﬁf%wx#lﬁ 0.640 = 0.335 -0.747*" -0.789 " -0.496 0.572
Simpson index
N+ R Y JAZEREEL Group number 0.663 %  -0.218 -0.289 -0.254 -0.262 0.042
Soil meso-micro fauna I FF Mean density 0.600 * 0.195 -0.403 -0.381 -0.482 0.369
NRTIIO
gh& ﬁ*ﬂﬁ 0.558 -0.247 -0.258 -0.242 -0.058 -0.041
Shannon index
2 [E P
JAEEJXTE{%( 0.508 -0.209 -0.264 -0.247 0.019 -0.038
Margalef index
I RETE %
’J/_JE*E%Z -0.480 0.218 0.224 0.200 -0.047 0.072
Pielou index
- Eigba=pc
PES AR 0.560 -0.393 -0.218 -0.190 -0.182 -0.116

Simpson index

* P<0.05, * * P<0.01

4 Fig5itie

TRV (PRI —J7 TR B EAE Y R AR AE AR, 55— T5 T AN [RIAE B T 2 W B e BEER B RS
FEIBE AL AL, 5200 - S R TR i AR AR | EA R S B 3 S W I T A S 22 M R A A
S RGN TFAWRE B BA B AR E . BT RIR, 50a ¥ A2 AR KL 3 S W R v 10 S0
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RS T IR ASAR, I HA549 25 S i BEG Tl AR UM 3 . S B0 Pl 25 AR %) D DR i s A rp B 5
FRUE , Wi ) A 81 5 S HE TR VR FH B 1A S 80T o S RE g o0 2 HE v i, BOAR A 28 RETH 2 IRt 3 B T4t
AT v K S sh Y 2R IR, R DA 8 AR R IR 2 S R v 3 AR W R A VR A T
B T BRSO

FEXF TR 3 Sy, A /N - SRSl A 2 R S L 0 22 SR N MR AR B AR B,
A XS S IR R AT BB A PR . — R ARMCR AR S0 R Y 3 0 i T HRAVE 5 b /N R3S —
NI - S R T IR B KR SRS P, BE SRR TR BT IR AOIRAS . SR AR IR AT 2 W
YR AR T TV A UE A U RN e DX R TR - 3 8 4 2, v /N - S sl S A B R B A B rh /NS
Besh WP T Re o TR L sh W, BRI 25 B9 2 RN 5 KR O s B R R - 9 Bl 1) 22 18 A
X F I HT KR TR 1 v /NS - 49 sl G 4t i 22 B B, DU B v /N B 3E S e T PR B B
KA HE 7, HLFL R W] RS2 o /N - B s i A T s A T A

FEARWEFE T, 50 ¥R A2 PRI R TR/ N T - 398 2 W) 1 2SRRI RS0 & T IR IR A2 0K (B RER &5
PB4 A, B S S R AIK , 17 Shannon-Wiener Z2FEPEFE ST 35 5 BEFS BORME S B H8 50 5 T IR R
WA, MY S Y R s R R A B R IE S AR IS SR R ISR R W i 25 57 0] S B s
BRI JEL A A VR AR , AT S ) -+ R S BE VR S5 M NI e, D095 B A 28R A T R [l A 0 1% 94 9 4 T
REXF R - e sty = A e Y AR SCIAHSE AT 4 A (32 5) 3R W, AT W R 1 5 K R - e sh M S BB
BRI LATERRAMRBR AR 1 A4 0k 2o B rh i B AR VR W 2 AU B 1 3 3 ) 2 R 1 1 Pk
52,300 LIk R HER RO, BEAh  BRMRER AR BRI AS T B, i AR Bt AR AR ST S B s e A
AR S 2 50a 247 B, ZRMAE A FR IS 32 8 B IR (B, I e IR sh B vE et AR i R B
AW KR Z eV S HHEEh Y ZREPE AT B A IEAH O R IR 50a W AR L3S T £
BEEAL T — A K o AR 3 P 9T R AR MR (R B KBS, TR &8 40a ZE AT I, -SSR V5 (1 28
FERUR A AR TR RN 7K ) R R B BE RO RS AR T I B, BE A AR 5 A TR iR
SIS RETS BT T A 2 LA R B,

ARV S B B - 438 Sl R 0 1) 2SR BORN A ARSI A7 AE B I A e 0 AT, 3K 8 PR M W 1) 2 10 AT
Z H R PE RS FRARBL AR 29, ARG A AT 25 Tt B | H 3 HLT 5 KA /N + e sh 25 1
ZIAA BEACOCR, HHEANLT 2R 20 B LB R RS R DL RS 12 0 i ek 2 i - 45
pH (BRI B W Bt 2 2 A > L 50a R RS ARG SRR /NS + 358 3 W) A A AR R AR R R R
HHIE (P<0.01) , T LRV A2 AR B K - 3 sh W S BERORI AR BCR BRI 2. (P>0.05) ., 50a B IZM0E3Z A
RIS, BV R AR LA TR T B R v A2 4K 5] B Bl 25 W 4K 19 T =5 ( OAFF 184K 2805 m<
S0AFF ¥4k 3033 m) , bl T B, SRR Al AR I o 2572008 T USRI RTE )2 o TR RR DR 9% ) S HOE i
JEFE O] LUK S PR R s R S — 5 I, RV R oy A, BOA R R s B, R
TAFEE A HIE Y B A7 I, 50a ¥ 2 i 26 Y 32 B0 W A 1A BIORT B B X DL BB A A2 R
BV BUAR  SRARTE S IR B AR AR BT 1 A et AL B BRI RIS A R i I R R, PR R VA
PR 50a ¥ FZARAHRZ R 20 Y o B 25

FRAR - HE1E Al A A5 R G P i K A BR T, 78 A BRER AR 3R R A L B AR, s T L
i i 22 B ARV R e A LR A B ki s 8% e A LR 2 B RN A B B H
A3 5 PR LB AR LA F R T R A LA 1) 96 LR R R A e XA B L, A TR B B
PAZREE 5 1) 38 B ) 2 1 WU RS (12 30 A 245 R e et O 98 T ok B DT %o 4 kA e e B 4
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