S EEHAHES AT ISSN 1000-0933
pEESEHRT CN 11-2031/Q

hEF BT

PEEFRAEFERT
cta Ecologica Sinica

P E 60 FH XN HT
ERMTIR

2011

PEES¥ESFS o
R E R == B SIS AL
MG R BB H bR



o s 2R

" (SHENGTAI XUEBAO)
swepswomis o 31B F1H 201 F 18 (FAT)
H R

FH R ARG AR BAL R IRIT AL RAE ARG B TIAB Y «oeeeereereeree B xR EER.E (1)
= R G P AR R R B AL 69 M Fr S AR M PR e & R A E (10)
M AT B AT R AR T SRR MBI BT AL e B FLEH E LA (21)
BB BB R T LG RB KA TBMED DRI oo B S HANFE KA, L (31)
IR O B i AR I B BELE MGG DA QA e Fox kAL A% (39)
TEITRAABEXNT R LaMREZ s A ERL SR AT KRG X AR - FERE,E M FRA % (47)
F Z T LR AR AL LI K G FR AR covveerrerenenenee x| W, BRE K % (58)
135 0T KB BRI T F it 3t fp 5 Ao B AR i B AL 8 B 2 -oee ST, RS R L (67)
UV-B 2t 7 L e B A F L A EBIRE S TR s TER ZEX EET, % (75)
BEI R TE 3G B M Bk 8 EIE R TR A B 0h) cevveereerrnnie e, A OYL M HEM. L (82)
BB R EFERE LIE BB ED T ETAL e R X8 KM (90)
RRE ATy ik 3t B kit Afe LA G IR 2 A KOG oo F oM EER . KFMLL (98)
AL Fa A B 35 345 GG AR B Ao 5o PE wevvvemnneeeeeeereiii e FAHR H 4, AE, % (107)
ARV LI BACAR M ALARBE 09 B R I TR EIRAFAE AL woveneeeeees BARE EES,EANRLE (115)
P E A RN C3 EAMN 87C 5B X R A A KA A RCFA IR cooeeeerrnenees

.......................................................................................... MR EER, EEN, % (123)
R B AL X 20 AR (AR D AR AP C B AR LB A USRI AL wereeeeeereenneeie e

.......................................................................................... ¥ O, AT, ERE,E (137)
R F L R ERARIR R AL R E M B A AE, K, I (145)
A RAREI TR ST K AT MG B HL A S0 e ev v ?KE‘]EZ,E@‘%,?@?% (154)
oA EM AL T R HEELAEE T DB TAL e EE KER (164)
AT EPG 9 2 KBS X XA REBETIRATHILE ooeeeeeenennns W B, RTE IR, E (175)
st M e A B ik RALS M aT LR G B R B LAY AL v TR Z A FE (183)
LIRS K N B AP BT A AR B MG it 2 T BRI R ceeereeeneeeee B OALE B, EHRELE (195)
LW RBASAE KSR AREGIE AT R o E%‘%@*‘T",?%é,?ﬁ%&iﬁ,% (203)
Fo e B 2 A AP RS F o B R RAN A TIR e FREZ MER,EEW,F (212)
It 404 ﬁ'ﬁfé%ﬁ%i/j/ﬁﬁ HTE}'{/PC#%/?JE ............................................. ?ﬂ(,‘fp,ﬁk Q %‘r ’;?‘B/J\ﬁ (221)
AT GIS 9 RAER A S EZMZ FFH AL S X 24 AXEERKR S A - B, FFHFW (230)
P WNE T3 A E G B A BRI VAST T JBL ] +eevvvnnnenennnnnneesennnnnaaennnnns ¥ 4R (239)
TR ASEFZARMIBATE R 5 EZFBILHE -oooeeeeernennnnn I T, el A EE, % (247)
2 H A A B AKX IR B RAK R WU 5 BARAP G v eeeeeneeees FR#*E HAE,F A, E (257)
TR 54ER
A By - LIEAZ AR 50 P F ARG B SURRE BB PR woeeeeeeeeeiiinns x| F, B, HEA (267)
BT R TR ZE AL ceevree et 7K g 2 B. Larry Li (276)
R R A ML BRI LG Ty ik weeeeenrerrneenn e BEiE B R, ENE, % (286)
FREREHE
Fib FEA GBI R FRIZLE —F Z B AR FEARDGETE e B —, M\ (293)

HAFIEASE.CN 11-2031/Q * 1981 # m * 16 * 296 * zh * P+ ¥70. 00 * 1510 * 33 *2011-01



A 75 2F R 2011,31(1) :0164—0174
Acta Ecologica Sinica

A EM IR T BB B
RN STERNEWL

AR R

(1. ZRAbARl K28, IR EE 1500405 2. WA/RVEEBEHBBE R WA /RTEE 150086 ; 3. M /RN K 2E BBl 2224 58 MG /R 150025)

FEEE:2003 4F 6 2 2005 4 10 A, IR EM A B 33 S v e M RN A2 0 16 4, SR T IO 408 0 gt 6 o M 22 0 i [X. -
e IR SR AR TR Mo R P Sh A AT TS, SRR L (1) HIESWREE MRS EBEBOR DG FR B R R
AT S AR TR RS X IS YRR KIS S R, A KO EM AR B PR, (2) bR A1
T S AE I A AR TR W B RRE , B SRR NI 22 5 (3) CCA HEF A #r R B, +3 pH {HAIA LT
SR IS YR S AR R R PRI E E T E kR FEY E ek R gk R ik s R sk
HURHFIAT 5 F 6k 39 pH (ERITA LT AR PE B A H0R 138 17 g

KRR P51 s LIRS SR KOG

Fluctuation of soil fauna community during defoliation decomposition under lime
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Abstract: The Da Hinggan Mountains are located in the cold-temperate zone, low in temperature and the soil is of the faint
acid soil type. This kind of environment limited the development of soil fauna and microorganism. Spraying of effective
microorganisms ( EM) and lime can increase the activities of microorganisms and lower the acidity of soil, respectively. In
this paper, canonical correspondence analysis (CCA) is used to analyze the relationship between soil fauna dynamics and
the pH and organic matter dynamics. Distinct difference exists in soil pH value under treatment of lime 1 and lime 2 (P =
0.001, F=19.94, df=15; P=0.043, F=4.94, df=15) and great difference appeared in soil organic matter under
treatment of EM 1 and EM 2 (P =0.001, F =19.56, df =15; P =0.048, F=4.71, df =15). It shows that the
experiment meets the original research aim.

From June 2003 to Oct. 2005, lime and EM treatment were used to change the faint acid soil and microorganism
activities. Fluctuation of soil fauna community was studied during the defoliation decomposition process in Da Hinggan
Mountains by litterbags. It shows that; (1) In total, there are 73 038 soil animals, belonging to 3 phyla, 6 classes and 20
orders. Among them, Mesostigmata, Prostigmata, Isotomidae and Oribatida are dominant groups. Entomobryidae,
Pseudachorutidae , Onychiuridae and Sminthuridae are common groups, while the others are rare groups. The group number
and DG biodiversity index reduced, but in individual number increased under lime and EM treatment. The individual
number is influenced by the climatic character of the research zone and fluctuated with seasons. The group number and DG

index fluctuated with seasons, lower in June, but higher in August and October. The discipline was not changed under lime
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and EM treatment. (2) Soil fauna had staged feature during defoliation decomposition in treated plots. And the succession
index of each group was different in each plot. The succession indices of dominant and common groups were longer than
others. There are 4 colonization types of soil fauna. Type I is made up of Mesostigmata, Onychiuridae, Tomoceridae,
Entomobryidae, Lithobiomorpha and Hypogastruridae, and most of them are dominant and common groups. In different
stages, most of them had distinct advantages. Type I is made up of Prostigmata, Sminthuridae, Staphylinidae,
Chironomidae and Oncopoduridae, colonizing in the early stage of defoliation decomposition. Type Il included Isotomidae,
Oribatida, Pseudachorutidae, Carabidae, Staphylinidae larva and Corrodentia, appearing at the last stage of defoliation
decomposition. Type IV is made up of those appearing only at middle stage of defoliation decomposition. They are low in
number and basically rare groups. (3) Canonical correspondence analysis showed that soil pH and organic matter were
important factors to affect fluctuation of soil fauna community. Mesostigmata, Prostigmata, Isotomidae, Oribatida,
Entomobryidae, Pseudachorutidae, Onychiuridae, Tomoceridae and Lithobiomorpha had better adaptation ability to soil pH
and organic matter changes. As the decomposer, soil fauna maybe have influence on defoliation decomposition process and

further influence the cycling of nutrition and materials under lime and EM treatment.

Key Words: defoliation decomposition; soil fauna; fluctuation;da Hinggan Mountains
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1 MRMXEMRFE
1.1 W5 A SRAEAL

WFFEXAL T PRI VA AU AR ELEE A | K22 Jb e G gy 0 B Lk 3, A & Dy 123°13'—125°48'E,
52°09'—53°23'N, JRIER T KB Z KR, & FEKIER, M H IR, FEWIR - 5C, EYFEKE
428mm, 4FTCFE ] 80—100d , HbA 1 - FEMAR A AT AR 1 BRIKE 353 76% o4, FEHLAL TEFRAE SR N
Te AR F LG (Populus davidiana) FARE( Betula platyphylla) 244 ¥A ( Larix gmelini ) 55 , PR AL 35 A
EREARZ, HHERAEYZEZL T—9em A JZ2) 5—6cm, B JZ) 5—6cm , 7K HE 24 1385—1397g/m’,

1.2 Rk
1.2.1  HFAMEER R IR Iy ik

TEHL 5 > 10m® H AR A AR — B A A AR, 8 U AR B 1m BE SR AR E 2 50 51 Ske 1 2. Ske
AT IREE ST T HT PSRN (47K 1, LML 7K 2, LM2) 573 51K 250 51 1000 1% EM #i BB 210 T 53 2 4
FEHL (EM1;EM2) 5 % BEEE (CP) AMBATATALER , T 2003 4F 6 H 12004 4F 6 H ik 2 YARTRIAb 3

2002 4F 10 J WCERAH 5T X B it R i DR« 24229 RS R4 ( Pinus sylvestris var. ) | FIFEFN S Hk
( Quercus mongolica) 4%, V&M A AT FE A ML 6 H (CRAL, if L gEshit A) 30 H (4L,
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2.1 FEH -3 pH (HACE BT

MR 1 AT RVE A K 1 A K 2 FEHb A58 pH S(E 53 038 0 T 15. 80% F19.75% , 3 5l Rkt REAE b 2% S
BE(P=0.001,F=19.94 df=15; P=0.043,F =4.94 df =15) , Wi f3 JRALFRRE A% A B 5 25 5%, EMI1 Al
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TSR AR BT, 11 EM AR 3 pH (9 shA AR b A= A B

EM1 F1 EM2 £+ 3345 HL X E 43 BIBE AN 11.29% F15.91% , 43 5] 5 %5 B AL L 2% % .2 (P =0. 001,
F=19.56,df=15; P=0.048 ,F =4.71,df =15) , % EM ZbFRFEHE]) 2 58 B350 4K 1 FIA K 2 R+ 3EE
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TEPE, [RE NN T A DL A% Ak, A AL I + A LB A ™ AE B B 52
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x1 FHEMITEpH ENEHIRAE

Table 1 Soil pH and organic matter contents in each plots

-~ 2003 2004 2005 - FRE

Plots 61 87 100 61 84 100 6/ 87 100 syerage Slar.ldzfrd

Jun.  Aug. Oct.  Jun. Aug. Oct. Jun. Aug. Oct. Deviation

pH X HEEE CP 5.18 5.41 5.28 5.45 5.27 5.1 5.25 5.63 4.96 5.29 0.21
FK 1 LM1 5.2 6.28 5.97 6.63 5.23 6.84 6.14 5.95 6.13 0.49

AJE 2 LM2 5.19 6.37 6.45 6.59 5.12 5.22 5.91 5.75 5.07 5.81 0.62

EAMAEYHIF 1 EML 5.26 5.45 5.32 5.49 5.11 5.01 5.14 4.82 4.7  5.13 0.28

EEEYIHIFR 2 EM2 5.24 5.39 5.33 5.57 5.07 5.04 5.12 4.95 5.25 5.22 0.21

AL Xt HERE CP 80.14 81.48 80.92 81.2 80.22 76.2470.26 80.5 78.97 78.72 3.81
Organic Matter/ K1 LML 79.44 78.6 76.2 80.2 79.4 78.5278.09 79.13 77.6 78.47 1.22
(g/kg) FijK 2 LM2 80.67 79.42 79.7 79.34 83.1 77.6373.42 81.25 80.5  79.30 2.86
SEAAMEYIHIF 1 EMI 81.02 93.11 89.3 92.23 85.16 82.03 84.48 90.67 83.92 87.61 4.22

S A IR 2 EM2 79.26 90.4 87.14 83.35 79.75 79.16 77.98 88.47 80.79 83.38 4.72

2.2 IR

KR 4 FhIE T3 A IR N B HI8D  ew] 4 A H 3 IE AR RO, 73 ik TH AR fE AR IR L B 5 1) 30% /2
A, UGN AEZ Homg ! BV -, £ KA EM AL B S AT 3 BN W A i b TR i, SRR B R HE
B> 52 BR > BETHL > TS 2 FEHL 4 Fh IS I R] o3 il AR RO RE 2257 (B 1)

80 AR 0r AR
70 + 60 |
60 | 50 b
50 F
40 +
301 30+
20 b 20+
10 r 10k
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40 |
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2005 4

6 |8 |10
2004
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Fig. 1 Decomposed and consumed rates of defoliation in each plots CP, LM1, LM2, EM1, EM2
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2.3 HIESYIEEIEAETE i R ARk
HAF S WT3038 B (%£2) ,H)E T31T6420H . < 1T H ( Mesostigmata ) . §ij < |7 W H
F2 BRMEI RS T IED YRS E

Table 2  Soil fauna groups and individuals of litterbags in each plots

P55 B Soil faun: Fay/ K2 BHWMEY  ZEWED X e R EFLs

Order IV sort fauna LM1 LM2 HF 1 EML I 2 EM2 cp Abundance
1 AT H Mesostigmata 3705 4326 6059 4713 3903 + o+ o+
2 HI T H Prostigmata 4726 3883 3485 2762 2446 + o+ o+
3 F Bk AL Tsotomidae 2857 3249 3622 2456 2784 + o+ o+
4 F53E H Oribatida 1371 1890 1626 1486 1569 + o+ o+
5 2z Bk B Entomobryidae 576 696 790 634 504 + o+
6 1Bk ARl Pseudachorutidae 491 396 518 228 177 + o+
7 Bk AL Onychiuridae 321 240 679 302 176 + o+
8 54 Bk s Al Sminthuridae 67 113 197 183 210 + o+
9 i Bk Rl Tomoceridae 18 60 391 127 114 +
10 R Bk AL Hypogastruridae 127 230 171 76 93 +
11 i H Corrodentia 78 69 31 46 55 +
12 £ WA B Lithobiomorpha 51 40 59 40 39 +
13 PSR4 B Chironomidae 37 50 36 37 15 +
14 2Bk 2B} Oncopoduridae 10 15 13 9 14 +
15 Wk H Araneida 2 10 17 9 16 +
16 WAL Cicadidae 3 6 12 9 12 +
17 KB4 Stratiomyiidae 7 6 11 9 7 +
18 [ BB} Staphylinidae 11 8 12 9 +
19 A H B4 3L Carabidae 3 9 6 6 10 +
20 A4 . Tabanidae 7 8 9 6 3 +
21 /NEL B Mycetophagidae 2 3 3 21 +
22 HitR A H Geophilomorpha 5 3 7 3 6 +
23 i T} Thripidae 3 8 3 2 6 +
24 Ji55 H 5 . Hymenoptera 2 6 5 4 4 +
25 Poryvg ¥ i Cecidomyiidae 5 5 1 5 1 +
26 Fa s B4 B Staphylinidae 2 2 4 5 2 +
27 iR I Empididae 3 1 2 4 4 +
28 R IR B4 L Noctuidae 2 [§) 1 2 +
29 Ok H Juliformia 2 3 2 2 1 +
30 R Hemiptera 2 3 3 1 1 +
31 PeEBk A} Neanuridae 3 2 2 +
32 F R 3 Phoridae 2 2 3 3 +
33 R} Formicidae 5 +
34 A H R} Carabidae 1 3 +
35 KR4 Tipulidae +
36 JUREF4) R Geometeidae 2 +
37 K d R4l H Dolichopodadae 3 1 +
38 EHH R} Biphyllidae 1 2 +
39 JFE H Protura 1 1 +
40 i ARL 4 . Rhagionidae 1 1 +
41 ELGRHIH Bibionidae 1 1 N
42 Jit B &} Cucujidae 1 1 N
43 FIS B 2L Chrysopidae 1 1 +
44 HEEHBL Scaphidiidae 1 +
45 LRSI Curculionidae 1 +
46 Haz R4 Cantharidae 1 +
47 Bk H Phalangida 1 +
48 KTk AR 4 L Arctiidae 1 +
49 5T Limacidae 1 +
50 i H L4 3L Chrysomelidae 1 +

J5H Groups 36 34 36 33 42

¥ it Individuals 14494 15352 17784 13186 12222

+ 4+ PEEIEHE ARBS BB 10% DAL + + BOULERE AMARGY SBN 1% —10% 5 + ToA 2, R RS S50 19 LIT
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( Prostigmata) ., 17 Bk HU B} ( Isotomidae ) FTH 853V H ( Oribatida ) 5 #EEE | 2 Bk R ( Entomobryidae ) | L1 Bk HUB}
( Pseudachorutidae ) Jitik #2#} ( Onychiuridae ) F1& Bk H 8} ( Sminthuridae ) A WISHE, HoAth #6288

A1 JRAEM PR, IS WSS R RO 2 R AR Hos b MAESE I (K 2) . RIES Y MARCZ AR IX
SUBARFIE A S R 21 2, SR BB B B ETFECT RS, I3RS ECR DG R Ecd B 2= 5 i 8h
PEAEAK 6 H 4 R ARME ,8 A A 10 J %= .

3500 ¢
3000 -
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B2 FEMSmREN TR EE EHEE DG EH

Fig. 2 Individuals, group numbers and DG indices of soil fauna in litterbags

2.4 FE YRR R s

R - 458 Sl A A5 L P& A el A e R A A0 8 B LA SRR AR Loy 4 B (18] 3) . e AR R
RO )G H kR Sk iRt 22k muRl A B ek Bk R, KR ISR WAHE 7E
A FE LAY A A I T A W RO TIHAR R AL (D) AR B Bk R B d R B
IgeRay B R ZE Bk B YR R R A R AR R (T ) A4 1 Bk R R H | 1Lk R P
Py e dugly dURmG B v o e R, s B AR R (V) AR — A B LA R
IR, TETE oA P B R LA B B R AR B Db H A A 2, 425 1 sh W R 52 B9 IX A%
M) RIS — 2 A 21 M Bl , KA R HESh Y AE 8 A 10 A A 2 A < 1 H Rk fu k) 2%+
S CanEk AR T 6 H ik A B,
2.5 FE A EESYSHEAETE o A AR R B ]

RSB W S S e TE I o e R rh R B PR, 26 3 AR IR R I O R A, %5
FE AT Bk BRI R Bk R AR B R K B Bk HORHAE B AR e, LA SRR R AT A T A
], HCARR A e 1 PN B2 SR e (B AR X A8, 4N 28 Bk R S SR RI 4 3. 73—6. 92 Z (8], [RIFR 2R BETEA
() . [ 2 SR B ) A T 25 5, {EL 08 A A Sl ) R
2.6 FEHIYIEES I pH [ERA VLT AL CCA HEF 0B

e 36 MAHEH T CCA 30T (R 2 JF5 1—36) 45 MU RF UCRAE (A B0 A Shy B A b 5080 A o ik
BHE Zh AR LR, 2 4 512 T CCA TGS R, vl DL FE AN 1 A RRAE (R T At Al s 7 38 gl 2%
HESIREE T Z (R AHSC R B0, £ FE bl 1 A% 2 A AH SCPERRAR &, HEP 3l 1 AHE P4l 2 Y9 T 100% 1Y
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OCP A LMI X LM2 <& EMI « EM2
ER Ak R WARINER
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Fig. 3 Colonization feature of main soil fauna during defoliation decomposition

L. e 1. pipigeRa, I, JR SR RAL V. s p B R

T HES YIRS 5 IRER R Z A0 G 2R 5 45 A b T PR A0 0 HE el 300U L, i A BRI HE I A ) R OC R Y
0, ULHIHER M4 B TR

AR5 TS YRS — SR HP R AHOC R B FE 5., X IR M 3 pH A AU LT 430 5
1(0.8639) Fifh 2( 0. 8394 ) IEAHSCHITAAIIC, A MK 1 FEHE 13 pH A HLE 5 54 2 (- 0. 8004 ) Fifl 1
( -0.7847) M, A2 FEHh 3 pH {H 5% 1 IEAHIC(0.8145) A ML S5 2 A ( -0.6664) , EMI
FEHLAY 3 pH {E( -0.8719) FIAHLET( -0.709) 54 1 AAHIC, EM2 #1115 pH {8 (0. 5604) A5 HLT
(0.8218) H4h 1 1EAK,
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R3 ABNEANLBERNREEY

Table 3 Succession indices for dominant and common groups

%I RE CP FK 1 LML Tk R ey ey
5B Groups HF 1 EM1 5 2 EM2

M S M S M S M S M S
A5 Bk A Tsotomidae 19.16 8.05 20.88 8.15 17.59 9.00 18.65 8.24 19.00 9.05
BT H Prostigmata 10. 45 9.55 11.20 8.75 11.02 9.77 14.28  10.29 14.27 9.56
T H Mesostigmata 17.76 8.11 16.51 8.66 16.22 8.70 16.51 7.88 17.41 8.27
H 57 B Oribatida 20.18 8.26 17.28 9.07 18.73 8.86 18.81 8. 60 19.23 8.94
%3 Bk HUBL Entomobryidae 14.80 9.46 11.73 9.56 14.84  10.01 16.78  10.57 13.81 9.27
11k H B} Pseudachorutidae 18.35 6.49 17.98 6.75 21.18 6.45 20.51 7.45 21.33 7.73
BBk B Onychiuridae 17.61 9.34 8. 14 8.81 12.00  10.14 13.82 9.95 14.48 10.73
[k Bl Sminthuridae 7.00 5.92 8.09 6.49 7.58 7.89 7.80 7.54 9.08 8.15

M RS, « AR

R4 BEMBTEIHNWEE CCA HTHRITER

Table 4 Summary statistics for the first two axis of CCA performed on soil fauna communities

N HEWAY HEEWAY
s B AL ) }
FEHE Plots XfRERE CP K1 IML fIR2 IM2 1 EMI A2 EM2
P HEFAN | R BRI HPEE 2 ERA L SRR MR | AR A AP 2
Axis 1 Axis 2 Axis 1 Axis 2 Axis 1 Axis 2 Axis 1 Axis 2 Axis 1 Axis 2
HHE{E Eigenvalues 0.079 0.046 0.051 0.029 0. 066 0.025 0.06 0.027 0.059 0.015

LR ESEIRA LI TR PN

Species-environment correlations

YRR AL A ) EBR L1
Cumulative percentage variance of 26.1 41.2 17.3 27.3 19.3 26.5 23.0 33.4 21.4 26.7

species data

Yol 5 3035 5k R AL 1 R
Lt

0.905 0.944 0.795 0.803 0.822 0.724 0.904 0.854 0.892 0. 688

. . 63.4 100 63.2 100 73.0 100 69.1 100 80.2 100
Cumulative percentage variance of
species-environment relation
BN ENEYS
HEE M. 0.304 0.292 0.343 0.263 0.278
Sum of all eigenvalues
M ERAE (LB
SERHIE (LA 0.125 0.08 0.091 0.088 0.074

Sum of all canonical eigenvalues

®5 HEETFS5LEFNVUMEHFREGEXRY

Table 5 Correlation coefficients for soil fauna groups axes 1 and 2 and environmental variables

Al N

— R CP B IMI FR2 I i;ﬁ?ﬁ? i%‘fﬁz
Environmental factors A R BRI BT SRR O AT ARz R
SPX1 SPX2 SPX1 SPX2 SPX1 SPX2 SPX1 SPX2 SPX1 SPX2
oH {1 pH Value 0.8639"  0.2818  0.0681 -0.804°" 0.8145°" -0.006 -0.8719"° -0.24 0.564*  -0.535%
HHU Organic matter contents 0.4138  —0.834" —0.7947"" -0.1313  0.3207  —0.6664*°-0.709""  0.5292 0.218"* 0267

SPX1: The first species axis, SPX2: The secondary species axis; * P <0.05, * # P<0.0l

W& 4 AT LU H 700 BEAE L S A ORI EM AR BRAE D, R0 B BT H ki ) P H 2%
BB LBk BBk ik Rl Sk R s H AL TR AR R A O s AT UL X 2L ok 123 pH
(EURIA LIS AR N PSR ) X R S [ B ek ) il bR b5 138 pH (B DG ; b AR H AN e R &l ol 5
BEAAPUTARSC . A0K 1 REHA IR H 5 FABR A Bk R 5 A LA S, 2 Rk 4 e 5 + 3 pH {H
FHSR . A 2 eSS 13 pH (EAHSC IS FE OB ol st |15 Bk OB A st e H | 55 3 BB
SRR R 4 e B Rkl dUniik B . EM1 A 38 pH (EAH G 288 15 Bk doRE R R B} 4
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W5 IR LT A R 4 L SRy s R SRR A2 B HORE M2 R M 5t [ (5]
BHG 13 pH A5G, AR H REBOR 2 L 45 Bk HURE Rk 4l RS B R B OB A SR A L
%

3
AHFE

b fikl = 4 25 P
a 2
11 u2 a
pH 14
o 33 _7 a4
— .
27a SOM $ A3
17
3 &
29 19
&
20 pH
=-1.0 SOM -1.5
=1.0 1.0 -1.5 1.0
OV Fik 2 1O | AR R at | 06| AR SOM
15 :
&
1 SOM 1
A 10 2524 "
! . b8 ?IZ ald
1 In AR
‘ 10, asy”m Iy a 4 %
i A 1 a ®
20 188 4
H
" & P &
1 26
3y & 2 £
n‘js 8 s
! - pH
-1.0 SOM -0.6 ﬂn -1.0
-1.0 -1.5 -1.5 1.0 -1.0 1.0
B4 HBHEMTIETEINMEBSREXRE CCA _HHFE
Fig. 4 CCA biplot of main soil fauna and environmental variables in each plots
pH : 13 pH i ; SOM: LYEAHLBE ;3% 2 43 1h 136, LIRS YRt 5
3 #ipSitie

3.1 YIRS S R

R EM AR FE SR, BRI K B B(DG) WD (LB K IR (I 3a) 30145
AR HAT I A1 A5 R MU T A . R AT HLR pHL (AR L 2 45 1 0 L3 s
ZREYE  (E BRI B A7) R B2 AR IR T 9 B BIFE X Sl SO R REE R e, e
VL 028 PR AR — B0, 3 5 BT A 4F AU BIFFE A5 Radea %57 BAERT, BUR AT L0 1 50
Bkt LU 06 - eSS I ) Bl A i R B DR R AR R R R T

L e T A AR T Y G AT W B PR, ELA R I AT 725 5% DR I K g
FF ] A2 K, R M AL B ) A o S S ) A f (A T 92 5 . Takeda %87 JGRT Sa (0IBF5
B AT S i R R AR T LI 0T SRR T I R LR IS R, s
A MBI AT T 2B RN kP2 RT3 R 95 B R LB B TR IR R, o T
AL A R SR A i B T 95 5010 , 15 Takeda %8 NS4S T2 51, LT 650 10 1) 89 B A 22 2
Y RIFRE A PE ORI 3R 5 S R O PB4 Fh i P T 2 08 94 ) L 7 2
M A1) IR LA R AR U R 222 0
3.2 MBS AEL SR pH AL HLBR S A A hY X R

CCA SIHTEE R 45 B4+ pH AV HUT S 00 S D RE TR 226 A8 (L B IR 3%, Zimme " 45
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R CCA G Wit Bl L3 pH J2: 20 KR - e sl 9y (S5 BRI ) 43 A 1 T 22K 3R | Ferraro ™ 45 5R I ) B J5 7 3 W
LA LR RN /NS LSS R R LN T A R EM R BRI OR SR 3 S ) % - pH (AT
HLBTRZ A AL (E R - S S Wy e X ey A AE 2% 5

HAUTTE HETUTTIE B A Y H 2k R Lk A Rk Rk Bk OB A7 A H X 9
KA (2RISR ) | X 4 pH (A AL AL HAT B A N RE 7, 7EAR BREE ML, iX L
AR REEAS ARG 0 Ak o] DA 250 2 B g 24 A0 5 2 28 7 Sl 5 R ML e 5t D AH O A IE A
T Oliver™ ZER ] CCA A3HT R MM N R B A Rt 228 5 L4 pHL (R B TC ) Jat (¥ A G
b TR S R 5 FE AR A7 AL BRAE L 3 pH (R ALBR 2 SAAHOG . A3 ORI EM AR BRAE 3 5 ) 5 + 5 pH
{EATA LTI 3R K A — @ BRI, (HEA B AEAR R I IEE

AT KA EM AP T TSE X LSS Wy R ST LIRS Wy A S AR 0, R pH (BT AT )R
PA T REXS Vi 20 A 2 WL, A TS M TS DB SRR AL AN i 200 7, ARSI A 1 TIR AR, R
38 Olson' ™ FEST [ PRV W1 o3 Iy R AR I T4 13- ifk 95 %0 JIr e I IR 240 Ky 7— 11, PG TE E6 0 2 AE 3 S0E 14y
figp et A v 2 SRS M ARV A Sh A RRAIE , 0T BRI T 43 ML
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