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Soil fauna diversity of the subalpine forest-pasture ecotone in western Sichuan
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Abstract; Ecotone system often exhibits relative more complicated environment, which could provide relative more habitats
for creatures, and displays relative higher biodiversity compared with the near ecosystems. Subalpine forest-pasture ecotone
is an important ecotone system in western mountain area of upper Yangtze River, and does the crucial functions in regulating
regional climate and conserving soil and water. Soil fauna, the key component in an ecosystem, plays an essential role in
material cycling and energy flow in the ecosystem. To explore soil fauna diversity in pasture-forest ecotone disturbed by
grazing, the structure and diversity of soil fauna communities were investigated in the typical subalpine forest-pasture
ecotone of Miyaluo natural reserve in western Sichuan from August 2008 to August 2009. Five representative plots including
coniferous forest, broadleaf forest, shrub land, dwarf shrub land and grassland were sampled along the disturbance gradient
in the forest-pasture ecotone. There were 200 meters with horizontal distance between the two sampled plots. A total of
49837 individuals were detected under the five sampled micro-systems from meadow to forest system in the ecotone, which
belonged to 7 phyla, 16 classes, 33 orders and 126 groups. Including others, there were 35688 individuals belonged to
Nematoda, which accounted for 84. 08% of the total individual density, indicating that Nematoda could be the only
dominant group in these groups. The density of Enchytraeidae, Eutardigrada and Harpacticoida accounted for 4. 14% ,
2.47% and 5.52% of total individual density, respectively. These population could be defined as the common groups in
this forest-pasture ecotone. The remaining 122 groups of soil macro, meso and micro fauna could be defined as the rare
groups. From the meadow to the coniferous forest in this ecotone system, the diversity of soil fauna communities decreased
with the increase of disturbance intense. In the disturbance conditions, individual density of soil fauna was gradually

decreased with the increase of grazing intense while the group richness was highest in shrub land compared with the others.
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The individual densities of the dominant groups were lowest in grassland compared with the other sampled plots, although
they gradually increased from grassland to forest regardless of soil fauna body size. There were obvious variations among the
dominant groups of the soil fauna with different body size, especially in dominant groups of macrofauna. The Shannon-
Wiener and density-group indices were also gradually increased from grassland to forest. The Wilson-Shmida index indicated
that species replacement rate was not significant among the sampled plots, but the minimum biomass of soil macro-fauna was
observed at grassland, the maximum at broad-leaf forest. The density, group and biomass of soil fauna showed an obvious
seasonal dynamics pattern. CCA analysis indicated that there was a significant correlation between litter thickness, pH and
soil meso-micro fauna, but the other investigated soil factors were slightly related to meso micro fauna. The results suggest
that there was a high diversity of soil fauna in the subalpine Pasture-forest eotone of Western Sichuan, and the structure and

diversity of soil fauna community were varied under different grazing disturbances in this ecotone system.
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Wb 5L T U )1 48 o] S5 1 98 R 1 A N 3 B S S 1Ly 7 L 3 5 oK O B bR X ok 9 (N31°517,
E102°41") , 4b FURYTSZ Fi 224 W i) b et X, W% X 4k 3600—4000m , 37 BF 30°, 52 & JR b I %2, J& & Ll
S5 BB SR BN, FEYe T4, R FE/K & 1000mm, 76 LA BUAHEA B R, A B ARk Z 8]
ARV R SO e B R LA A I EE AU B WA B BEOEREL R EH IS E e, 4 &
A JE IR AR TR B BH DA BBEFE S, B I S BUBCA BN R G MO 18] B BUAS R R BE T4, NI 7EHC 2 R
YRR Z IRITE AR, T 8 4 2 700 Pl ) 2R 7 ) A b V8 L AR A A ) 55 5 A A B 320 7 4 v ) 2 O DX SR — R 3
BEIX o 3255 X M7 B R AR AR Uk B R T B R TE DA DA L AR B A AR 5 FPAE B AL, 5 B 1000m , I
PRYGHE 3600—3950 m, HY FHEAF HAE TS > P EAR AR BELPS S5 SR R, (545 ) 28 JE bR PR JBCHC T 0 528 B 8 ¥
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1%, BRESTE A2 AR B2 AT E BB 18 s BEAARSZ 2 BE T4, (AR, BRSTE BB 5>, ¥ IR BE K 5
WE AR SZ BRI, AR BIBCR, BRI B ENAR D A B - ORAFARGE s 1 AOR 32 T30 - Tok 75 R B ER
R K IER BEBE 5
1.2 HiE

FEMA S B XK A B (3780 m) BB — ZRFRHT  RIEAEAT I U (SR B RE 3t (B REA FEAE Y
EECH T A URIE AR ) o WrSF R K BE R A RS 200m ZE 4 BEE — M REH, 36 5 ME B AR
o, BRI B R RELBCE 3 MR B AR S m Db o R[RFOUE SR R 3t g R BEA ]
T LTCHY) s RHE MR IR T s BEAMA BRI W) 5 A R TR R U8 V& 1 s £ MO AR Y & S AR
EY) e BRI BRI 1,

F1 HHRHEEXS M EEERFESRG
Table 1 Natural conditions of the five plots in Forest-pasture ecotone

Y RE/ MR/ Y e , b B2 Y& YRR THARE YRS FPA
ik Slope/ (°) / Altitud B C Litter’ Disturb: Domi
Plot ope/ (°)/Altitude Vegetation anopy itter's isturbance ominant
/m/ Aspect/ (°) density/ % thickness/cm of grading plant group
s KRR E
A 2;:3"27211/ =i 8 0.2 T Festuca stapfii E. Alexeev. , Poa
dolichachyra Keng ex L. Liou, etc.
26/3776/ . FRBRAN B B Ak B4 Salix cupularis
B ¥4k 30 A 30 0.6 EETH Rhododendron zheguense
30/3793/ . AT TE MK 40 B 55 £ 34 5 Sorbus
¢ Vgt 35 HEAK 60 4.7 FEET A wilsoniana , Spiraea myrtilloides, etc.
28/3795/ N 21K K& B2 HEZE: Betula albo-sinensis,
b P4k 30 eI 0 8.4 BETE B. uwtilis, etc.
32/3800/ . . URITYR A K BEAL BY 55 Abies
E Padt 28 M 85 1.9 AT faxoniana, R. taliense, etc.

1.3 LSRR RE

F2008 458 A (HEZ) .10 A (#kZFE) 2009 £ 6 A (FZF) M8 A (HZ) #1174 YORH: . RIBHHIAEY
TEHLXT 5 AMFEHIR B T ARIRFEZ K, 405008 . A 5 %EN K )2 0—5em, >5—10cm, > 10—15cm; #E AR
SRR REY)E 2 ZE 0—5cem, >5—10em, > 10—I15em; A E &2 JHEY)ZE . L2 0—Sem,
>5—10cm, >10—15cm, FERMHEHLE 3 A SRAE S EdbfT RIS AR SE . KB+ 38 ah W) - 72 B4 BURE A
M BB Z YR FIF IR IR 50 em x50 em EFN AR KT 2 mm (1 KR+ 3830 W) , 7K TS K + 58 3h
WA 75% TEAE B 2548 iy B oA s T BT A4 3h )« 78 & BURE B 2 B14% 2 0—5 em, >5—10 em FfI
>10—15 ecm FAE&AN 5 em {&F 100 mL [ EUEERR/0Z B FE  7E AR BURE IR TET A 10 em x 10 em
HIRETE ) , ZE R AR BORE s AR TR 10 em x 10 em (AT 4) , 76 6T AR BURE S IR AL T A 10 em x 10 cm
WEEIFEEEZZ TIERE 10 cm x 10 om S, LA IR & 88 87 Y LA I + 384 5 A Tullgren T
T A8 /NN A B ) . 5 BT A S B Z IR E 2 — B EAERN 3 em (KF1 25 mL [RITE BURE 28 L
B, BRI E W RN 5 om x5 om , BREFE 5 F Baermann @3} 540 B4R L, ASBFSE 0 LFREIE
B 38 sh 4 291390 Sl K RS + 38 3h 9, Tullgren I 3F 4R 1 38 sh i ¥ R A B 4= 1 83 ¥) , Baermann
MBI B M Eh R NEE AR S . WIBRBIM HRES S (R E LRSI RE )N (R
DIMRY S AT R R SRR E BN H , AL E IR SR A, A E AT s %
EFGAREREAYR(TE) . AEYEE (K XHRAFEDAEERER) R RAERIE, BUE R 1%
7 111 2 I s AL 5 - 1358 pH {ER ] PHS-3B g% pH 1HIUE ; 1IEFR R A IR 2 A 2B LA R 28
S B2 P AR R P AL Ak - A IR TR - BR A - B R A0 T A AR s L R AL s - B P ek VAR
A BRI - TR T IR A3 BE T R
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1.4 FAEAHE 550
AT B W, A3 T Shannon-Wiener ZH£PEF5 5t H', Wilson-Shmida ZHEHEFE%L B A% B - 25848
¥ DG SRR LB YRR . BAEEETE AR T,

Shannon-Wiener Z2FE1EF5 %1 H =- 2 P InP, (1)
Wilson-Shmida Z24E1EFE % B =[g(H) +1(H)]/2S8 (2)
ST DG = (8/6) 3, (D,C/D,0,C) 3)

A, P | BB AEEUL, P, = N/N, NS § ERERMEE, N D BAEE, S AR R G A
HIERER . g (H) A LCH) 535 i A 50 BE H 2SRERG At/ B0 H L S S WE o8 M ARSCSE 5 DX AR 3 ] 38
YR DS | KB E, Do WA BHE P | BRI ;g R DB G A& TR
PR A& B EZEREEL, C/ C AN IRER, BITE C DMEFIE 3 o MEHEH B R

B TR NS SR Y B T AR — B, BT DA 2 th B BEREE I 4 W3R LSRR R e BB AR
MR (A -m ™) RN E T RS Y SRR B H F DG KEHT5,

BAER A SPSS11. 5 /43847 One-way-ANOVA &0 F1 F-#6:56 . FFH%R{4: Canoco for windows 4.5 X}
/N 4 33 50 4 5 3735 P 733847 CCA (canonical correspondence analysis ) HEF 4347 2%

2 ZR55H
2.1 S T IESWRE A

MRS IX. 5 e 4 YORAE, Sha3k T3 sh ¥y 49837 H, Horp KB 3504 2807 B A BT 4E 435
Yy 4435 H DL /NESR A T3 Eh ) 42595 H SRR 7 17716 4933 H 126 28, WAL H 4 35688 H - FH%EH
1788509.22 4~ ~m ™, (5§ S ANAREE B Y 84. 08% , 2 ME— DA, KRR EEL R RAEKE B NE WK
B, 0005 BAMAREEE 4. 14% \2.47% F1 5. 52% , Hax 122 28K /N LSRR A 2K RF (R 2) -

TMBET , LIESY MR F R T IR RS MR B, WK 2 hEH, K. /NS4
A5 BE AR A B /NR G BB HE K, BT bk BE A B B K, Sl 2t bt T LIRS W B 5 2% ALt
BIFELES, BRI, HhEAREF IR KR, ZEXPRE T EHY WA LB IRER
Spirostreptida( 14. 64% ) f33# FH#l Staphylinidae (11.58% ) #1-/ 8w H Lithobiida (13.07% ) , Y + 3% sh 41
PRFE N T Bk R} Isotomidae (39. 06% ) | 2 I A Oribatuloidae (21. 19% ) F1 JG J i £} Alicorhagiidae
(13.32) ,/NEL L3RS Y IR A AL 40 (86.05% ) , A [FHAEL F) 35 Sh W) U S0 1) 1A 25 B2 AR AE T ) /)
KRG BB KBS

AR TR T ,3 B IR Y MA R ERRER, KRB LIRS Y MBARH LR m K, &
KRB YRR R A WURL Formicidae , 4, FI 4 i Scarabaeidae | & 80P 4 Bt Bibionidae ; % )\
o ERRHE N R H VR BRI RL AR B A ERRBE N RE H A DG E Polydesmida, f533
FRL AR B SR B ; Rk, AR R H R R R AR B 38R H Geophilomorpha; £
Ak R HEEEE S H AR B BRIKEFL Theridiosomatidae (£ 2) ,

R2 MEXHEXS MEMET RN THEE

Table 2 Average density of soil fauna in the five plots of Forest-pasture ecotone

. . _ B/
T e e BRBER T BE Average density of each soil fauna group/(/>m™2) (/|\§mg'2 )
Soil fauna groups Body size A B C D D Totall.ing
density
1 JE#| H Lumbricida x 1.67 5.67 7.00 12.33 0 26.67
2 545 H Spirostreptida * 0.33 13.33 23.67 57.00 42.67 137.00
3 i i H Polydesmida * 0 1.00 18.00 7.00 8.33 34.33
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T e e BRBER T BE Average density of each soil fauna group/(/>m™2) E'%E_g
(4> +m™?)
Soil fauna groups Body size A B C D D Totall’ing
density
4 Z G B Polyzonida x 0 0.33 1.67 3.00 4.00 9.00
5 Wiz iRl Ligiidae x 0 0 0 1.67 0 1.67
6 2R} Helicinidae x 0 0 0 0.33 0.33 0.67
7 IE 4R} Limacidae x 0.33 0 0 0 0 0.33
8 ELiE4-F} Bradybaenidae x 0 0 0.33 0.33 0 0.67
9 4514 1Bl Bipaliidae x 0 0 0 0.33 0 0.33
10 B} Formicidae x 23.00 15.33 0.33 0 0 38.67
11 #{#P} Braconidae * 0.33 0 0 0 0.33 0.67
12 M- 1§74 . Tentherdinidae x 1.00 1.00 1.67 0.33 0.33 4.33
13 ##&P} Vespidae x 0 0 0 0 0.33 0.33
14 IFE AL Aphidiidae x 0 0 0 0 0.33 0.33
15 & i} Penthimiidae x 1.67 3.67 1.33 1.67 0 8.33
16 MRl Jassidae x 2.33 1.00 1.33 1.67 0.67 7.00
17 K JEIF B Mindaridae x 0.67 0 0.33 0 0 1.00
18 1A} Aphididae x 0.67 2.67 1.00 0 0 4.33
19 [&] FH B} Histeridae K 0 0 0 0 0.33 0.33
20 /NEHIF} Cantharidae x 0 0 0 0 1.00 1.00
21 #fii # H B} Sphindidae K 0 0 0 0 0.33 0.33
22 3R ¥ B} Anisotomidae * 0 0 0.67 1.33 0 2.00
23 #H IR H B} Merycidae K 0 0 0 0.33 0 0.33
24 [ ¥} Cisidae x 0 0 0.33 1.67 0 2.00
25 #% B H#} Nitidulidae K 0 0 0.67 0.33 0 1.00
26 "ZHI B} Colydiidae x 0 0.33 0 0 1.00 1.33
27 #)4 H B} Tenebrionidae *xK 0 0 1.33 1.00 1.00 3.33
28 KA A B} Melandryidae x 0 1.00 0 0 0 1.00
29 1 2 # B} Scaphidiidae K 0 0 0.33 0.67 0 1.00
30 Z2H B} Ptiliidae K 0 0 0 0.33 0 0.33
31 £ H B}l Curculionidae x 2.00 0.33 0.67 0 0 3.00
32 th-H B} Lagriidae K 0 0.33 0.33 0.67 0 1.33
33 KALH Bl Anthribidae K 0 0 0.33 0 0 0.33
34 K i Je B B Ptilodactylidae K 0 0.33 0 0 0 0.33
35 fhiZE B} Ebdomychidae K 0.33 0 0 0 0 0.33
36 Y B B} Pselaphidae *xK 0 0 0.33 0.67 0.67 1.67
37 248 F} Geotrupidae K 0.33 0.33 0.33 0 0 1.00
38 Pai# F B} Staphylinidae K 5.00 14.00 34.33 48.00 7.00 108.33
39 & B} Cryptophagidae K 0.67 1.67 0 0 0 2.33
40 #: H Bl Carabidae K 1.00 2.33 3.33 5.67 5.67 18.00
41 & fa H L4l i Scarabaeidae K 12.67 7.33 6.67 2.00 11.67 40.33
42 P4 g1 Cantharidae K 0.67 0 0.33 0 0 1.00
43 NI H R4 i Elateridae K 0.33 2.33 0.33 0 0 3.00
44 - F B4l 3t Chrysomelidae K 0.67 0.33 1.33 0.33 0.33 3.00
45 3/ hiBk 4l i Cleridae x 0 0 0.33 2.00 0 2.33
46 IFRFBL4h H Corylophidae K 0 0.33 0 0 0.33 0.67
47 161l Anthocoridae x 0 0.33 0 0 0 0.33
48 K I%EPl Lygaeidae *xK 2.67 0 0 0 0 2.67
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T e e BRBER T BE Average density of each soil fauna group/(/>m™2) E'%E_g
(4> +m™?)
Soil fauna groups Body size A B C D D Totall’ing
density
49 iRl Microphysidae * 1.00 0 0 0 0 1.00
50 £18%7} Phrrhocoridae PN 0.33 0 0 0 0 0.33
51 H Al Miridae x 3.33 0 0 0.33 0.33 4.00
52 Bl Coreidae x 0 0 0 0.33 0 0.33
53 #1H % #} Isometopidae * 0.33 0 0 0 0 0.33
54 BEBRIEAL Catantopidae * 0.33 0 0 0 0 0.33
55 W IRABL4h H Noctuidae x 0.67 0 0 0 0 0.67
56 Wi liE ik Bl 4 Hi Hepialidae x 0 0 0.33 0 0 0.33
57 KA B4l L Hesperinidae * 0 0 0 13.33 0 13.33
58 F kB IsFl4h Ht Pachyneuridae * 0 0 0 0.33 0 0.33
59 Ji fA IRl 4l e Ceroplatidae x 0 0 0.67 0.33 2.33 3.33
60 U Rl4h i Scatopsidae x 0.33 0 1.00 0.67 1.00 3.00
61 i Bl4h i Cecidomyiidae x 0.33 12.00 1.67 1.33 1.33 16.67
62 F I Bl4h i Bibionidae x 15.67 0 0.33 0 0 16.00
63 &) K IAl4h e Cylindrotomidae * 0 0 1.00 0 0.33 1.33
64 Y8 R BFRL4) L, Limoniidae K 0 0.67 0.33 0.33 0 1.33
65 K Bl4h i Tipulidae x 0.67 4.67 1.33 1.33 2.67 10.67
66 £ R4 K 0 0 0.33 1.33 0.33 2.00
67 IR LI AL4) e Sciaridae x 2.00 1.33 2.33 2.00 2.00 9.67
68 K & i B4l i1 Dolichopodidae K 0.33 2.67 0.67 1.00 0.33 5.00
69 F R4 Hi Psychodidae x 0 0 1.00 0.67 0 1.67
70 i RL4l 1 Ceratopogonidae *xK 0 0 0 0 1.67 1.67
71 in-B}4h it Tabanidae x 0 0 0.67 1.33 0 2.00
72 % in-Bl4h 3t Rhagionidae *xK 0 1.00 0.67 0 0 1.67
73 BARMN-B4h L Asilidae x 2.67 0 0 0 0 2.67
74 jK i Bl4h Bt Stratiomyiidae K 0.33 0 0.33 0.67 0.33 1.67
75 WEAl4h H Muscidae K 0.33 1.33 1.67 0.67 0.67 4.67
76 ik R4l Ht Fanniinae *xK 0 0 1.00 0.67 0 1.67
77 /NFuERL4) L Sphaeroceridae K 0.33 0.33 0.33 0 0.33 1.33
78 SLuEBL4 L K 0 0.33 0.33 0 0.67
79 f#RwA H Lithobiida K 0.33 15.00 18.00 37.67 51.33 122.33
80 iR WA H Geophilomorpha K 0.33 7.67 18.33 31.00 9.67 67.00
81 KA B WPl Phalangiidae K 0 0.67 0 1.00 0 1.67
82 WAl Thomisidae x 0 1.67 0 0 1.67 3.33
83 JH kBl Lycosidae *xK 0 1.00 0.67 0 0 1.67
84 Y75 Wk B} Liocranidae K 0 0 0.33 2.00 7.33 9.67
85 il kBl Araneidae K 0 0 0 1.00 2.33 3.33
86 IMLA} Linyphiidae K 0.33 0.33 2.00 3.67 17.33 23.67
87 BkikFl Salticidae K 0 0 0 0 2.33 2.33
88 [ R B} Pholcidae K 0 0 0 0.67 1.67 2.33
89 3 iE WA} Philodromidae K 0 0 0.33 2.00 7.33 9.67
90 BRI A} Theridiosomatidae x 3.00 3.33 4.00 11.33 64.67 86.33
91 ¥ Wk B} Agelenidae K 0 0.67 1.00 2.00 9.33 13.00
92 2 LAl Dropodidae Hr 84.87 42.44 416.67 1301. 54 927.31 2772.82
93 #L2k H 9Pl Gymnodamaeoidae 2l 0 0 108.33 75.00 466.67 650
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- B HBEI T BE Average density of each soil fauna group/(/>m~2) E‘gg_/
R LB TRE (4 -m-2)
Soil fauna groups Body size A B C D D Tota.ll.ing

density

94 #HgAl Oribatuloidae Hr 551.67 551.67 862.18 2738.72 5381.15 10085. 38
95 K3 H IHAl Galumnoidae Gl 42.44 0 108.33 91.67 233.33 475.77
96 i Ff! 5%} Nothroid Gl 0 42.44 50 100 175.00 367.44
97 = Hg#} Oribotritiidae Gl 0 0 0 16.67 58.33 75.00
98 HLHI A} Oppioidae Gl 84.87 42.44 301.54 401.54 467.44 1297.82
99 [ %ikkAl Cryptognathidae 58] 0 0 33.33 42.44 0 75.77
100 JG )Rl Alicorhagiidae Gl 339.49 509.23 1695. 64 879.61 2917.44 6341.41
101 E ZiiA} Cunaxidae Gl 0 0 25.00 16.67 0 41.67
102 =5 i55R} Miccrodispidae 58] 0 0 8.33 0 8.33 16.67
103 i H Bl Liacaridae Gl 0 0 16.67 0 0 16.67
104 %3557} Raphignathidae 2l 0 0 50.77 8.33 0 59.10
105 + A%} Chthonidae Gl 0 0 0 0 25.00 25.00
106 A hiEH}: Neobisiidae Gl 0 0 0 0 8.33 8.33
107 2545 Bk B} Isotomidae Gl 1485.25 1909. 61 5511.79 5548.07 4135.00 18589.73
108 kBBl Onychiuridae i 169.74 254.61 243.20 586.41 393.97 1647.95
109 Pkl Neanridae Gl 127.31 127.31 268.20 334.87 608.33 1466. 02
110 45 /1 Bk B} Neelidae i 0 42.44 250.77 100 416.67 809. 87
111 [ BkA} Sminthuridae i 0 0 91.67 25.00 216.67 333.33
112 B3R BkB Hypogastruridae i 0 42.44 468.20 509.10 250 1269.74
113 BBkBl Tomoceridae Hr 0 0 25.00 41.67 91.67 158.33
114 K 3kF} Entomobryidae 2l 0 0 83.33 75.00 341.67 500
115 Z i} Scutigerellidae i 0 0 0 16.67 25.00 41.67
116 JF4kW\B} Projapygidae Gl 0 0 25.00 16.67 25.00 66.67
117 E M5B} Amphientomidae Hr 84.87 84.87 59.10 42.44 0 271.28
118 Bk} Sphaeropsocidae 2l 0 0 0 0 8.33 8.33
119 4% L} Phlaeothripidae Hr 42.44 0 33.33 50.77 0 126.54
120 £ 158} Enchytraeidae N 12730.74 22043.05 22897.41 18217.15 12195.36 88083.71
121 £k H1 49 Nematoda N 127778.96  340665.30 467111.48 397946.32  455007.16 1788509.22
122 BS54 4 Eutardigrada N 117.88 1650.28 13045. 44 7763.32 29984.54 52561.46
123 %f/k % H Harpacticoida N 0 235.75 8789.39 35127.20 73273.93 117426.27
124 175 H Bdelloidea N 471.51 1650. 28 1453.63 1717.88 14133.33 19426. 63
125 =g H Tricladida N 0 0 66.67 217.88 166.67 451.21
126 $Z B4l d1 Chironomidae N 117.88 1886. 04 1420.30 3194.23 5438.18 12056. 62
AMAESE B Individuals density 144321.24  371910.18  525689.72 477472.81  607655. 14 2127049.09
2RBEE Number of groups 56 57 84 83 73 126

WRE MR 10% LA SR ARHGERE, WRE b B B B 1% —10% % ISHE, 1 o5 A B 1% LA NG 5Bt

2.2 R EEhY S

Shannon-Wiener ZZAEPESE R H' I B2 B TR M. A 1 Fpal IR i, 3244 X £ 3% 304 Shannon-
Wiener ZRMAERE A TIEREESL EIHHIBH . 784 YORFEH, 52 TH0™ H 15 6 B F %R
sy HEAR A AR, HORME -3 H{E R AR (0. 392) , T ARAR A2 B (5 5 (0.994) . &
T2 BR 4 YORAET 5 et H' 8 B I8 A7 7E B3 225 (F =3.85,P <0.05) ,LSD L8 HAL B/REH Ak
FEMD H AR B2 R TR A FEHEA (P <0.01) , B3R TH#AM(P <0.05) , M5 MHHERS B (P>

0.1),
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W BB B B T IO RBE R A Al , BE TSR BE I T K, 2 S” AR % . A 2 B il 133
Y) DG 8 BAEIEHE I FEA T BT BB K, 2 S5 BB B #E V52 . T 2 iR MR FIRE LR DG $5 %K
FER B &2 (F =14.39,P <0.01) ,LSD 8 H B/ & fa) SR AR 3 THR 3 MEMAAER B3
Z57(P<0.01) E ] SEENZEZ7ABE(P>0. 1) A FEH AR MR 257 WA B
(P>0.1) XEZREAMMRMENZ TIRBEEK, MHEAMSZ TI058 BEHE T B, M AR AL
T

——8H{ —=—10A% ——6AMH

25 - —=—8A —*—FH
14~ —®— 84 —8— 10A1 —&— 6714
ﬁ-"; 12 + —9—8}5‘”9—*—32& -0320—
E g 1.0 - % =)
5§ Eaist
85 08} # 5
=5 g
g o 0.6 "2 10 -
S 2 04l wE
S s 8 5
ng 02
0 | | | | | 0 | ! ! N
A B C D E A B C D E
FEH: Plots #EH Plots
B1 32X 15304 Shannon-Wiener 18K F TN 2 REXTEFVEE-LXBERNETEL
Fig.1 Seasonal variation of Shannon-Wiener index of soil fauna Fig.2 Seasonal variation of Density-Group index of soil fauna in
in Forest-pasture ecotone Forest-pasture ecotone

Wilson-Shmida ZFEPEIE B S IX 4 YORAET S MEHUE AT, BRTERISB TIUHE T , KB B
BEZFAK(P>0.1) , MiAHRR LB BE , 28 AR QR BN R, 2 v e 5 41 I 22 i) 086 B e KL
BROUERKES(E3),

2.3 XKL EYE

RS 58 X R TR - S sy ) A 1 i 0 B 0035 T e A — RE AR Al o QIR 4 7, IR SN IR
B, 2T E W AR RS W A Y B B, T7E 52 T IR A LR e Y B s R Z T
WHPEAZET I MRHAE M B A EAR . A RIZERF BT T sh i A W B 2 AR K, Hrp i is| A= B B S IX
MR+ 3EZh M 37.78% , W B = THANK AR AR . 165 IR, MLl AR Yy B AE B AR KR, B AR
T/ s B RS0 H A )8 e THIE 56 B2 408055 22 B R I/ N S F B E R A i BRAE R

081 @6 K B10HMG
0.7k sHH ®FH

& o 8H

8 < 0.6 - ;

5 —— E|H —s— BEH —— WEH
#5051 - S5 —a—fERH —e— BR4 B EE

R H 8= g o0

S E 04rF ) § 3 4F

S g H a=y 8 3

EEINL s fal

25 ¥ v ; 2

= H L L
25 028 v ¥ % 2
Re ] b
® o1l 7 ¥ S
0 E‘ \ ", . \ . \' N 1H 0 3
A-B B-C C-D D-E A-E A B C D E
WFSEESE Study grads FEH Plots
B3 XY Wilson-Shmida EHIMFFH TN B4 IEXABELTEHYEYE

Fig.3 Seasonal variation of Wilson-Shmida index of soil fauna in Fig.4 Biomass of soil macro-fauna in Forest-pasture ecotone
Forest-pasture ecotone 1EM H Lumbricida, 53 H Coleoptera, % /& 44 Diplopoda, J& &4

Chilopoda, X3# H Diptera
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A T XGE H e R A RN s 1% R N A Y B S-S 538 H TG B Bl A, 2SRRGB 2
&N, BET AR IR K s B R A0 A B U A B e AT AR R P K T AR AR S 5 IX R - S Sh W A
(RIS P08 B A B A AR AE AL R W B AR A ]
2.4 STHRIX/NE SR ST I AR S A A

X ACHE X A/ TR A 3RS 5 6 FRERSEIN 4T T CCA HEF , HEF B S HEF 45 R AR 3 s S (&
BRBN 499) o G5R 4 Monte Carlo Test K%, 55 1 HEFF Al AR T A HEF 3 B3 (P =0.016,P =0.004) ,
Heo R 55 1 e M B8 ) IEA R (r =0.7892) ,pH SHAFLE BE K HAHR (r = -0.8493) T
HAHRET 55 1.2 #FfZ BRI A B (£ 3) o IWES RalIE S KA LIPS HE T Z 1
MM AR 22 5, A LRSS ¥ YR B 2 [E EAH S B AR I 7, TR i R 5 pH TR
PR 5 HLA RT3 H /NS SRS W) 0 AR B B AF R BR 25 52, pHL (BN S U R B K5 42 P A4 K X
PRI Liacaridae 45| S S THE R MR W 2 5 T 56 26 OSSR U 32 +- 8 LSRR v 40 ) BE 20 5 & N X

A
1.0 Mice
Bdel
A SOM
AChth
AOrlbo
N Tric LIT
ppi
pH<\
X g NemaA A AQriba. A S
1aC A ic : AScut AGymn
Amph Cuna NeanA gCher Harp
Raph AP DropTomo  /x
Phla A A AA T0j A Ento
Ench Isot Hypo Neel
TP TK Onyc
A
Cryp
%Spha
Neob
-1.0
-1.5 1.0

B5 RTIHBZEXNUTEEHMERE(A) EHRETE(—) XRH CCA _4HF

Fig.5 CCA two-dimensional scatter rdination diagram of soil microfauna groups and environmental variables in Forest-pasture ecotone

Ench ;28 5|5} Enchytraeidae ; Nema: 28 H1 4 Nematoda ; Euta; H.2% 4 4 Eutardigrada; Harp: J% 7Kk % B Harpacticoida; Bdel ; % Ht Bdelloidea; Tric : %
1 Tricladida ; Chir; %% 4 &} ) #t Chironomidae larva; Drop: B /& I & Dropodidae; Gymn # ¥k F 1§ } Gymnodamaeoidae; Oriba; #; F i B}
Oribatuloidae ; Galu ; <38 F A} Galumnoidae ; Noth ; fifi FF B} Nothroid ; Oribo : = F§i§i B} Oribotritiidae ; Oppi : B F B} Oppioidae ; Cryp : fa 5 i Bl
Cryptognathidae ; Alic : J& JTUg§ B} Alicorhagiidae ; Cuna: E 74 #} Cunaxidae ; Micc : #5515} Miccrodispidae ; Liac : fiif B 4§} Liacaridae ; Raph ; 4% %
U853} Raphignathidae ; Chth; + 455} Chthonidae ; Neob : A £} #575} Neobisiidae ; Isot ; %5 Bk B} Isotomidae ; Onyc ; BBk B} Onychiuridae ; Nean : P Bk
#l Neanridae ; Neel ; % /i kB Neelidae ; Smin ; [&] Bk} Sminthuridae ; Hypo: 3R ffi Bk B} Hypogastruridae ; Tomo ; Bk B} Tomoceridae ; Ento; 1 £ Bk F}
Entomobryidae ; Scut ; % i} Scutigerellidae ; Proj : Jf4% W\ B} Projapygidae ; Amph ; T #} Amphientomidae ; Spha: Bk %} Sphaeropsocidae ; Phla; 45
#ij T, B} Phlaeothripidae ; LIT ; #7442 ¥ Litter’ s thickness ;pH :pH {& Soil pH value ; SOM ; + 345 #LJf Soil organic matter; TK ;44 Toll kalium
TP ;4% Total phosphorus; TN ;4>% Total nitrogen
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JNEL L SESh ) R W B /)N 5 TS W5 B Micerodispidae (BRI} Sphaeropsocidae M K fH U} Neobisiidae 5% 11
BT R/ 7] I /INES SRS YRR A S TR R B LR S B LA K pH EAFTER R B
M, T 52 A 228 1A RERAR.
3 Zig5itie
3.1 THUBREET TSRS REVE S5 FHE

VPG 055 LRSS 5 DX 3RS W I BE VR A 5 B RO IR AR R . SRS HE X LIRS 3 K
BRI (33 H 126 28) i TSI SR ILIARBOCH X (18 H 83 285) ™ (A KR A B A Lk
K, X GEHEBRE RS AR (LR8I & Bhi RS AR KR Bd s
EHEBRETIFTAIMS? T WEREER /NS AE 3 sh ), X FEREAE) P& X,
TR R oK B AR YR S ERRE  DIRIEEE AR A TN AN A S AT

REBFRY, RARAM IZZH S S A TS 0 B na At BB 4540 5 A2, 2
FEEARB M T LIRS BEE S FHE R B — @ B, B Y TR ER IR K AR, IR YRR S5 — &
MR RIS o FETHRBREET , PR X e S 3t 74 405 M 6 B0 3 B U5 2 2 T WA B8 ko
AR PR 5 B A A1 22 TG K s S L BB e B IR AL 5 BB S RO [R] T AR BE (A5 o | S L) (g 37
REMEYEBRIAL —E W, RETRTEYERD, BETHTEYERK, L THRETIHTHE
), KA Y% B 2R AR B T RARKF ; o BT MR ARAMRSEEB K R T AR A ) 2
B RZ TR AR R OR . TR BRI 28 A MRk i STt 22 BU A B R A LA, BB e — e R bR
AETHE 5 55 ) WD, R B ) 1) B ARG 20 0 5 (B -3 B R 5 B R SR B 0 B, X F
YA N A BT ARG Shad A rh , R FIAR BE A5 T 3B PE I R I W RS AR B S R R R, AT
me LIRS YIRITE S S A . AT L RS AR B SR AR R LA R REE M R A S R T IR B
HIRR o

3.2 TIBRET LIEshY At %3 HETESHFROEXYE
NPT S IR X BB R E K ER A 2 Table 3 Correlation of environmental variables with axes
PEVE, LAA B AN ™ o SO T £ R Mmemlz
e 7 1118 W AERUKF LT REASRE T ———
MREE AR, BRI E TSN A ~0.8493 0. 0455
KREIT IS MR BZE G KEIL 3.5 x + AT HLR Soil organic matter 0.5752 0.4880
10° APk b ABFFT a8 X O BE AR R AR £ 44 Toll potassium -0.2972 -0.1895
AR B2 TACH K PI f B R AEFIEAf; 858 Tol phosphons hanlo o

4> Total nitrogen -0.1677 0.2268

Ao 0 DR i Sy - 498 3 0 2 B OB T e AR T 7y T
;3 FhELIS B R TS - e sh 4y A Wy B R 23 Bl R T
FLE B AR
ABTEH ) 3 D SAEERE B RER b A RAL A TH0 T L Rsh W S ek, 5048 X 4% 3h %) Shannon-
Wiener ZHMEFERUEAL T 0. 1—1.2 Z [], 53X FEURFH TR s BRI B/ + 3 ) ) 9 B2 3 KA i
HE R H AR ZAEPETE L B T B -RAFE 5L DG A3 % e B T I B T Lash i SAetk i 2=
o H'I8%E/METEE B TIRVEHEN , DG e/ METERJE TILH 5, (B ARFEE T P05 BE A sk 55 HLAE R B
THi %, b DG 5 B0 BEN U LA R T 3 Sh W Bk SRR R A Ao AR T IRBR L T B HY AN
DG ERME A TSR RS Sk, ABIFEHWRRA T B 24 Wilson-Shmida $5%%, HHE
B B BEAR 4 ) PRI BE7E SEIRISRR BE T Ak B AR L, i BRI 38 s — e RUE NI AE S AR R )
KA A BE R S ELRE AT e — B R P B SR THEESF HAAEEASFE X,
TETHBREET , U5 XA R A4 ) -3 sh W26 i 3L T BB iR, ASB AR T B (AT ELBARIE , - 3%3)
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PSR SRR Tk BEAHFR R B B8R, R R .
3.3 AERFXLESYR N

TR RS G545 SRR AN R I R U NE A R R SR LIS YK R ALK E
Eﬁl%‘fz SR IR AR /N ERE R R B L, Al R TR (RS R LIRAE RS E,

FKESE) ANTI SRR E P A8 S0 i 6 32 4 X A B+ BE K /N LT
Eiﬁ%zﬁ% S5WEEHEFHATT CCA HEFF20#T, 45 R R WA [F] 268 1 v /NEL 1 38 3 ) %A [R] i B 45 (R 5 B4 g
MR, JTE YRR 5 /N SR Sh W AE A B R IEAH O , U8 7 A B B 6 ARz 25 I R, i H /N - 4
B BE IR SR B N . X FEERE IR IE R R RE S /N A+ S W AR HE TR R B K 4 B AR
RIATES, CEAHEENEKS B  EZSHNMIES HEZWE VAR . %D /N + 58 3h Y
WA LR, ANFEVE AR 5] Rk A AR 2 B B K, 3 5 LR Bk 75 7k . S8 50D 45 20 Ik I - R 9% ) 2 e 4% |
LR M BRI Ak s ZELTHE R R M S5 B T3 I - 131 9% 0 P R Pt AR otk T SIS A BE R . 3% pH (Bt
SR /N IR ) A o LA Bk R /INEL - 35 B 43 A I RS AR B AT o

A FHOE TR BT AR AE X, R Sh Y S e /KT8 ELRETR G540 2 SRS R 752 ), T 3 40 3R 5%
HF XORTE TR TR, 00 B (A5 P55 B -t T8 R IO e B, DA T T2 50 55 AT B 8 b i 42 K
WOAREE X, T IRBN W RETE At B P58 R T 058 B 1 A8 AL T RAE B AL MR AR . AR 52 AU T4
TE B F) e WRAE 4576 BE T ok AR 3R sh i i A% 1, R IO 58 BE B AL 1 A BRI 5% L3 sh i e, B IEAS
REHA E (B T PR B A R T 4R | P55 LSS R A B FE o« FES TR KBS BB X B 58 H , L A3
FE SR BE AR 7 ) &, AN 8 L AR P B Sk B0 B B HE T S TRABIE ST 3B 3 W % 0 T4 i v
MM o
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