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Abstract; Spatial patterns of soil faunal communities at a regional scale are important foundations for the maintenance and

protection of belowground biodiversity. Although many studies have addressed the spatial patterns of soil animal communities
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in different habitats, few have focused on the spatial patterns along latitudinal gradients. In this study, we determined the
composition, horizontal structure, vertical structure, and diversity characteristics of soil macrofaunal communities in
farmland systems along a latitudinal gradient. We selected three representative mountain areas along the latitudinal gradient
the Maoer Mountains ( Maoer Mountain ecosystem station, 45°20'—45°25'N, 127°30'—127°34'E ), the Xiaoxing'an
Mountains ( Dailing,47°10'N—47°14’'N, 128°53'E—128°55'E) , and the Da Hinggan Mountains ( Tahe, 52°09'—53°
23'N,123°19'—125°48'E) . In each study area, three farmlands at least 50 m apart with similar conditions were randomly
selected. In each farmland, four plots (5 m X 5 m) were randomly delineated. In each plot, four soil profiles (50 cm X 50
cm) were randomly collected and divided equally into three 5 c¢m strata to survey the soil macrofaunal communities. The
hand picking method of separation was used to determine the soil macrofaunal communities. Fieldwork was conducted in
August 2011. Using bivariate related analysis and canonical correspondence analysis, we assessed the relationships between
soil animal communities and environmental factors. In total, 2,339 individuals from 35 groups of soil animals were
collected, which belonged to 2 phyla, 6 classes, 14 orders, and 35 families. Enchytraeidae, Lumbricidae, Carabidae, and
Staphylinidae were dominant families, accounting for 58.84% of the total number of individuals. Formicidae, Araneidae,
and Geophilomorpha were common groups, accounting for 32.79% of the total number of individuals. The results showed
that; (1) In terms of horizontal distribution, individual density and richness (i.e. numbers of groups) at sites followed the
order Maoer Mountain > Dailing > Tahe. Results of the one—way ANOVA revealed there were no significant differences in
individual density or richness in the soil macrofaunal communities at different latitudes. The Shannon-Wiener diversity index
(H) and Pielou evenness index (E) for sites followed the order Maoer Mountain > Dailing > Tahe. The Simpson dominance
index (C) of Tahe and Dailing were higher than that of the Maoer Mountains, and the Margalef richness index (D) was
greatest in Tahe, followed by the Maoer Mountains and Dailing. (2) In terms of vertical distribution, no significant
differences were detected among the three different latitudinal areas for individual density or richness at the same vertical
level (P < 0.05). Individual density and richness in soil macrofaunal communities decreased with increasing soil depth,
except for soil macrofaunal communities from the Maoer Mountains at 5-10 ¢m, indicating an obvious surface aggregation.
(3) Regarding the relationships between soil macrofaunal communities and soil environmental factors, the bivariate
correlation analysis showed there were no significant correlations among richness , individual densities, diversity indices,
evenness indices, richness indices, pH values, organic matter, total nitrogen, total phosphorus, and available phosphorus.
Results of canonical correspondence analysis further indicated that the dominant and common groups were highly adaptable
to environmental factors and the dominant and common groups were widely distributed in the three latitudinal areas. This
study showed that the numbers of groups, individual densities, and diversity indices of the soil macrofaunal communities
from the farmland ecosystem changed along a latitudinal gradient, but no significant changes were found in this study.
Different soil animal groups at different latitudes are affected by environment variables. At the local scale, the influence of
environmental factors on soil macrofauna should not be ignored. The results of the study create a foundation for researching

spatial patterns and mechanisms of biodiversity maintenance at regional scales.
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Table 1 Soil characteristics of farmland habitats from different latitudes in Heilongjiang Province ( Mean+SE )

i YA Tahe il Dailing #7)LLL Maoer Mountain

Soil characteristics 0—S5cm 5—10cm 10—15cm 0—Sem 5—10cm 10—15cm 0—5cm 5—10cm 10—15¢m
ERA AK/ (g/kg) 0.059£0.005  0.054£0.005  0.053:0.005  0.062:0.003  0.058£0.003  0.056£0.005  0.0420.292  0.045£0.003 0.0430.003
2T TP/ (g/kg) 27.801£2.957  29.200+2.841  28.5323.675 28.004+2.600 27.576+3.353 27.550#3.475 17.737+2.259  16.839+2.298 15.7462.181
HREE AP/ (g/ke) 1700£0.519  1.656£0.422  1.3330.362  1.639:0.431  1.925:0.398  1.376:0.370  0.6780.519  0.632£0.256 0.559:0.243
2R TNV (/kg) 0.005:0.001  0.004£0.001  0.004£0.002  0.0030.000  0.003x0.000  0.003+0.000  0.003£0.000  0.002+0.000 0.0030.000
HHLEE SOM/ (w/kg) 0.090:0.013  0.087+0.012  0.0820.014 ~ 0.069+0.003  0.069+0.003  0.066:0.003  0.055+0.005  0.047+0.003 0.0450.003
pH 5.969:0.346  5.941£0.341  6.031:0392 620420255  6.200:0.252  6.2900.230  6.391:0.233  6.430£0.246 6.5710.221

2.3 AR Hr S b

ZREVERE R ] Shannon-wiener ZHEVEFE R (H') | Pielou HJ4) FEHE L (E) |, Simpson {34 BEFE KL (C) A
Margalef £ 5 FEFEH( D) % H IS BEE S5 ZREVESE T 00T . A Y,

Shannon-wiener Z2FEEFE 5

H =- Zpilnpi (1)
Pielou ¥4 5] FEH5%L
E =H/Ins (2)
Simpson fL# £
c=3% (n) (3)
Margalef =F & J& 5 4L
D =1nS/InN (4)

A, p, 48 | REERE P AR LB, BY p, = n,/N | n, IFEX NG @ DNSEBERAMAECE N IR N T f 28
BERA ARSI S RIS E .

B Bt 59 4 b 5 4 1 SR SPSS19.0 . Origin7.0 Fil CANOCO 5.0 3, FlIFH SPSS19.0 B il B [H £
75 225307 (One way ANOVA, LSD) HHEAN R 4 B KR!+ 80 W~ R0 SRRl 50 0 38 M, U Bt AH O 43
BT ( Bivariate correlation analysis ) 77 75X} PR R 55 - ES W E I 46 b (9 A SR 547 43471 3 - CANOCO 5.0 4K
A Hp A LY X B 43T ( Canonical correspondence analysis , CCA ) XA Y A R 4 38 Sl Wy 550 S AL S BE R A
VLR 5 IR I i AT AH 50 AT
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31 REIESYIREE AN

ARG ILARAG KA+ ) 35 25 2339 HSRIE T 2 116 49 14 H 35 Fh, T8 EER 778.33 H/m?, Horp
PLHSHE (> BAMAKL 10% ) 4 28, H LI BE(Enchytraeidae ) IEI8} ( Lumbricidae) 2218} ( Carabida) | Kz i
F}( Staphylinidae ) , f7 SMAKR 58.84% ; 5 WASHE (5 EMAR 19%—10%) 8 28, R HUE} (Formicidae ) | Wik
H ( Araneida ) | 1 3% #4 H ( Geophilomorpha ) . £1 & #3 H ( Lithobiomorpha ) . & i H ( Juliformia ) . [} H %}
(Elateridae) .48 Bl ( Scarabaeoidae ) | B % £l ( Hepialidae ) , 5 SANMKEY) 32.79% ; #i A7 ZERE (< AR KL
1%)23 25 G HEL( Curculionidae ) FETFl ( Empidadae) @541 F} ( Rhagionidae ) \ KIE} ( Tipulidae) | i B &}
( Ghrysomelidae) \&I4EL ( Therevidae ) 55, (7 B AMAEL) 8.37% (£ 2)
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Table 2 Community compositions of soil macro-fauna in farmland habitats from different latitudes of Heilongjiang Province ( Mean+SE)

YA3H Tahe i Dailing #3)L.1L1 Maoer Mountain B Total
e KR i?fﬁ“ A i?fﬁ HAME T?E% Ao T?B% Ao o,
Order Group Density Percent Density Percent Density Percent Density Percent Abundence
/(H/m?) /% /(H/m?) /% /(F/m?) /% /(H/m?) /%

1 IR} Enchytraeidae 129.00£1040 2146 281.00£230.13 2146 158.0¢79.84  23.87  568.00£301.98  24.28 +tt
2 IESIR Lumbricidae 43.00£27.00 715 210.00£112.98  19.52 30.0+24.68 453 283.00:143.37 1210 +t
3 ik Araneida 65.00£1455 1082 51.00£13.99 4.74 4.0£9.93 6.65  160.00:21.73 6.84 +4
4 A H Geophilomorpha 7.00£4.12 116 130.00£63.93 1208 69.0£20.55 1042 206.00£86.79 8.81 ++
5 FAH Lithobiomorpha 16.00+10.95 266 10.00£3.46 0.93 28.0£21.42 423 54.00£24.08 231 +4
6 Bk H Juliformia 28.00+26.68 2.60 9.00£9.00 135 37.00£35.68 1.58 ++
7 FRIAR Porcellio spinicomis 23.00+23.00 3.83 23.00£23.00 0.98 +
8 HHE Carabidae 83.00£32.80 1381 110.00£32.60 1022 54.00:3412 816 247.00:58.13  10.56 ++
9 P 4R Staphylinidae 152.00£56.31  25.29 93.00£39.41 8.64 35.00+12.48 529 280.00£48.58 11.97 +4
10 4% Curculionidae 1.001.00 0.17 1.001.00 0.04 +
1 MIHE Flateridae 3.00£1.91 050 24.00+5.65 223 3.00£3.00 045 30.006.22 1.28 ++
12 R} Lucanidae 2.00£1.15 0.19 2.00£1.15 0.30 4.00£0.00 0.17 +
13 10 HF} Scarabaeoidae 3.00+3.00 0.50 28.0016.25 2.60 29.00+8.70 4.38 60.00+21.23 2.57 +4
14 MHEL Ghrysomelidae 1.00£1.00 0.09 1.001.00 0.04 +
15 FEHE Cicindelidae 1.001.00 0.17 4.00+2.83 0.37 13.00£5.51 196 18.00£4.76 0.7 +
16 WL HE Tenebrionidae 1.001.00 0.09 1.00£1.00 0.04 +
17 ZEMF} Silphidae 9.009.00 136 9.00+9.00 0.38 +
18 A KIIF} Trichoceridae 1.00£1.00 0.17 1.00£1.00 0.04 +
19 TBRE Bibionidae 2.002.00 0.33 1.001.00 0.09 1.0021.00 0.15 4.00£1.63 0.17 +
20 FHF Phoridae 2.00+1.15 0.33 2.00£1.15 0.09 +
21 KB Tipulidae 3.00£1.91 050 10.00£8.72 0.93 3.00£1.91 045  16.00£9.93 0.68 +
2 it Empidadae 9.00£5.26 1.50 4.00:2.83 0.37 9.00£7.72 136 22.00£9.59 0.94 +
23 it} Rhagionidae 3.00£3.00 0.50 2.00£1.15 0.19 5.00£3.79 0.21 +
2% K ALt Dolichopodadae 2.002.00 0.33 2.00£2.00 0.19 1.00£1.00 0.15 5.00£5.00 0.21 +
25 ST E Therevidae 4.00£2.83 0.67 4.00+2.83 0.17 +
26 BRI Xylophagiae 14.00+14.00 211 14.00+14.00 0.60 +
7 R} Formicidae 32.00£10.71 53 45.00£32.10 418 111.00£3210 1678 188.00£13.95 8.04 ++
28 B Cydnidae 8.00£1.63 133 3.00£1.91 0.28 3.00£1.00 0.45 14.00£1.15 0.60 +
29 %% 1 Hemiptera 3.00£1.00 0.50 7.00£2.52 0.65 11.00£9.71 166 21.00£12.15 0.90 +
30 RIRIKEL Hepialidae 5.00+3.79 0.83 6.004.76 0.56 21.00+13.40 3.17 32.00£17.81 1.37 +4+
31 FEEL Geometridae 1.001.00 0.15 1.00£1.00 0.04 +
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K3 Tahe U4 Dailing fig L1l Maoer Mountain 4 Total
J75 %?ﬁé &E HArIE &E HArIE &fﬁ B &Bz““h B e
Order Group Density Percent Density Percent Density Percent Density Percent Abundence
/(R/m?) /% /(R/m?) /% /(R/m?) /% /(R/m?) /%
32 KUfE: Sphingidae 2.00£2.00 0.19 2.00+2.00 0.09 +
33 FRIGE Forficulidae 1.00£1.00 0.09 3.00£1.91 0.45 4.00+2.31 0.17 +
34 BEEERE Gryllotalpidae 20.00+14.79 1.86 1.00£1.00 0.15 21.00£15.78 0.90 +
35 1% 5B Eumastacoidea 1.00£2.00 0.17 1.00+1.00 0.04 +
BAMREL Total individual number 601.00£317.98 100 1076.00£628.85 100 662.00£325.03 100 2339.00£893.62 100
HZEHFEL Total group number 25 26 25 35

+ 4+ ERIHE(>10%) 5+ + HLERBE(1%2—10%) 1+ T h 20 (<1%)

PE TR S0 R AR A A I Zh W) 25 28 601 HLSRIE T 21715 40 13 H, Hrb iy 4 28, yaid
Bl ( Staphylinidae ) 815 #} ( Enchytraeidae ) 25 H 8l ( Carabidae ) F1I%E H ( Araneida) |, 5 S MAEAHY 71.38% , H
DLZEHEA 1IE 858} ( Lumbricidae) Mt #A H ( Geophilomorpha ) A7 B2 #4 H ( Lithobiomorpha ) 58 7 2% | 5 B NMAKL Y
22.96% , i A 2B I P ( Eumastacoidea) (% H B} ( Curculionidae) JEH B ( Cicindelidae ) 45 14 2% | 5 AMASL
() 5.66% ; 7 I SZIRFE L ARAG R A 3250 26 25 1076 K FE T2 171549913 H, HApRHERE 435N
£85I B ( Enchytraeidae ) | IE¥|F} ( Lumbricidae) MR WA B} ( Geophilomorpha ) F125 L ( Carabidae ) , fi S~ A%L
1 67.94% , H WASHEA Wk H ( Araneida) | Zfli H (Juliformia) | Be3# 2UF} ( Staphylinidae) 55 7 28, (5 S AN 44K
I 26.86% , Fi A JSHEA A WM H ( Lithobiomorpha ) #kH F} ( Lucanidae) I B} ( Ghrysomelidae ) 4 15 2%, /i &
AAEY 5.2% s IR L L SZIFE ISR R AL e 25 28 662 KSR T 217590 13 H, HAP RT3
2 LR IR ( Enchytraeidae ) MUEl( Formicidae ) IR EAR} ( Geophilomorpha ) |, 5 S AMAEL Y 52.06% , H W2
A IEBRL ( Lumbricidae )\ #1#% H ( Araneida) 4 6 B} (Scarabaeoidae ) 55 13 2, (5 BRI 46.25% ; #
FREA KR (Lucanidae) | MIHIRL(Elateridae ) \BBF ( Bibionidae ) 55 , (5 BAMAEN 1.69% (£ 2) ,

[7i] — W) R TEAN ) 205 B A T A 35 v ) 20 A RRAE AR 22 57, INZRISI B ( Enchytraeidae ) 7EAS [R) 26 B2 v 387 4 {34
KB, BICRH( Bibionidae ) K 2 #1R} ( Dolichopodadae ) 7EAS ] 4 B Hr 4 M #i A 258E , IEW5| 8} ( Lumbricidae ) 7E3
AL L LU S b D i LSRR A W A b b D DL AR WK H (Araneida ) 74 I8 FIIE JL LLARE 38 A DL 2%
BE TESE T RE M M O A | A 1 H ( Lithobiomorpha ) 7634 TR F1ME J L LR b op oA H WZSHE | 76417 I FE b
i A 2 5 Sl 5 (Juliformia) 78707 08 AT L LA M b # WISHE AR AR A i 558 (R 2) .

3.2 [RERBE R LSS R K P A AR

A U AR b ) DR - S 2l 0y ) A28 B 0 = (R M e %, 5 I AR L LLRE 3 T 8 25 22 5 (3R
3) o fH/DERSr LIRS AEAS [RIRE L AR BEAFAEAS TR A9 22 55, 0 B i H ( Geophilomorpha ) 7855 A 3
47 7.00 K/ nf  FERFIRHEHL R IA 130.00 H/nf , £7 48 35 22 5%, i B B ( Bibionidae) (1—2 H/nf) K2
#-%} ( Dolichopodadae ) (1—2 H./ni ) SFFEAN R i AR B 22 RN I

[7i] — R REALEA [ 3 R OGS SR AN R, 40 B HURL ( Staphylinidae ) 7555 AR A LR RE , 7241 1% FI
M L LR A B DLZERE . IR [R) 46 5 10 =/ b G 20 18 28, £ 18R} ( Enchytraeidae ) 247 3 NFF i A5 {1 95
HBE I SR Eumastacoidea ) AT YRR 288, RIKFEL ( Sphingidae ) HH BUAEHF IR FE | E L LLAFE b A
H RIEEL( Geometridae ) . FEH L ( Silphidae) (£ 2) .

AL B 2R 5 2240 B 5 2 T 3 SN [ b 1) 22 R R T W 35 28 S A AR SR R A R R 118 DR/ I
Fe 3400y Al W S W JLLLSBHAT  H$6 50 E S8 805200 < 05 )L I S5 08 > BT, C 48 BRI N BE T AT IS sy
B JLILR D, D FREONE R iR 2 YO IR LILFIAT IS (£ 3) o
3.3 URIFIZR E Y R - 3 ) (4 B B A A RRAE

KBNS YR AN BEAEAN R 4 B i 3 7 o) B TE R 8 25 5 . i oA, 2RI Ecd
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BEMEZES(R3), MABETE L2000 E R E R RE M EARL BERY [F L2 AR (1 2)
15 0—5cm JZ= , KA - 3ESl W (04> 1A% 188 52 LA W Ao 3t e i, WL L A e A G, BT e i o, =R 5 B2 R/ NI
FAARYUCR e > R LIS IE T ; 5—100em JZ , KB S P A A BEAF I B e 22 SE T AR L LR B
PR BE IR IL L > > P 5 10— 150m JZ R eIy 9414 5 B 0 =R 5 B2 1 4 I8 A e 22 | BT A 3t
AR, IR LI s 2% R A ORI - ESh My 14 oK B 46 182 ) A A i S BUA AR Y A2 AL

R3 ABTEIMHSHELN

Table 3 Diversity analysis of soil macro-fauna( Mean+SE )

Wi H Item N/ (H/m?) S H E c D
BEHb Sites

B4 Tahe 601.00+317.98 14.00£2.94 1.900.11 0.130.02 0.210.02 0.55+0.02
W% Dailing 1076.00+628.85 16.75+1.03 1.99+0.16 0.71+0.05 0.21+0.05 0.53+0.04
1§ JL1LI Maoer Mountain 662.00£325.03 15.50+1.44 2.1120.13 0.77+0.03 0.18+0.03 0.540.02
+J2 Siol layer

0—5cm 395.32+77.44 11.67+0.99 1.86+0.08 0.7820.02 0.210.02 0.57+0.02
5—10cm 282.00+45.68 11.00£0.92 1.90+0.77 0.8120.02 0.21£0.02 0.63+0.02
10—15¢m 156.32+37.80 8.17+0.90 1.60+0.09 0.80+0.03 0.27+0.03 0.61+0.02

[l — B 7 2R B V22 7 40 (P<0.05) N: MATEL S KMMGH . ZRREIRE B WO EHREG C. IR EG D FEBEHER

AN TR BEE Y - 3 S W 7E (] 2 SR I o A AP AE 25 57, A SE R TE &> L2 X L3 i
W LR AT Y AL RS YR R R E L2, AL RIS A B R RIS, R
( Enchytraeidae) 2 3 A~ 4 B FF 1 45 2 (A #Fh, B BB ( Bibionidae ) | ' H Bl ( Ghrysomelidae ) | K H #}
( Lucanidae) AUH R Tenebrionidae) SVFl( Therevidae ) FIZF MRl ( Phoridae) TE 3 45 EREHL 1 45 + )21
MBI, 0—5em JZ, AR H ( Lithobiomorpha ) TEE ] F1Ats WA FE b ok 5 WL Fh , AEWE L LLAE A L 35
it , IR M5B ( Lumbricidae ) P85 AT JLLLRE O A 5 WL A e 08 RE i AR Y0 B, 4 #8 HRL ( Scarabaeoidae)
TESE T RE O S B A )R 7 0 AR L LI AE A 3 WL Rh . 5—10cm J2 |, 8k H (Araneida) 75 3 45 BEAE LYY
S WLAIRR A WA H ( Lithobiomorpha ) 7E 6 1] FVAE I A5y o DLW | 7E W8 L LLAE 3 o D8 Wy b, 1 il )
( Lumbricidae ) 7EXE T AE JLILAE RS A5 WA FD | 2647 AL H A IS5 Fh . 10—15em 2,26 H L ( Carabidae ) F1
WK H (Araneida) 15 3 N6 EEREHLE g WHIRD , Kol BB ( Staphylinidae ) 785 TR T OGS H Rl 7671 18 Al
MR LI S o U b 25 4 . — SRR O TR 45 8 2, B0 FE 9 R WRL ( Curculionidae ) | % B2 Bt
( Rhagionidae) %5 , M8 JL 111 A o 5% 55 Wk Bl ( Gryllotalpidae ) 55 R AE 0—Sem 4 )24 43 A ; 38 ) A H /4 A1 B
( Elateridae ) FH B} ( Eumastacoidea ) 55 , Hy I8 K H 1 78 - B} ( Rhagionidae ) F17E BB} ( Bibionidae) , g JL ILFE
o 2 BB ( Dolichopodadae ) FRIKFE ( Geometridae) R PRAE 5—10em +)Z . ANIEIZEHE - 3E sh ¥ 1AK% F
FEE EL 5 ) ARG AL RS E ), WAL R Carabidae ) R e it - J2 U B A0 380 T U6k 20 1) 5 U4 A b o 1
FEH B (Silphidae ) R4 )2 53 A B34 5] A7 W A JL LR b (%) P H B ( Elateridae ) 55 B A AR5 BE 523 3G a4
FEIRE b 1) B 0B ( Empidadae) 4 W B} ( Scarabaeoidae) 7 0—5em L2 WA YA 1E 10—15em L ZH12
B WP I A ) R RL ( Ghrysomelidae ) FIBKIEFY ( Forficulidae ) 1 BRAE 10—15em 12 WH L LI 3B &
ki H (Juliformia) 7£ 5—10cm +JZ2H1 10—15¢m )2 05 WYIFH £ 0—5cm T)Z R I, X BB R
MERME(E2),
3.4 KA BESYIREIE AR RS TR R B A 5G4 A

A AR BEAR DG AT A 25 2R 7 AT b Y = BE RN D 885 T IR IR 5 TR OG5 AR BE R
S A A R U OC H S8 EOR C 488U 5 pH (B 5 SR DA 5 A T3 R D 1 4 B TE AR OGS E 54K
5 pH HETEAIDC, 5 HAL PR 7 4 5 ORI O, A I A M % R B R S AR | U A L BT B A
K, G5RA U pH (HE EARSS; MAR B pH (H 2 IEARDC, 5 HAD - PR K 3 5 57 OC H 84 E

http ; //www.ecologica.cn



8 S % 378

800 | i
750 - ZZ1 4]
700 | 3 i
650 &3 g L1l 12
600
550 +
500
450

400
350
300

250 +
200 +
150
100 -
50

10

KIE¥ Group number

Individual density/(ind/m?)

0—5 5—10 10—15
+ )2 Soil layer/cm

2 ARGERBERARTENMNMMEEEMLRBNEES S

Fig.2 Vertical distribution of individual density and species number of soil macro—fauna in farmland habitats from different latitudes

TRECS R E AP IEADE, C f8 8 A MA PR AARDC; D F8 805 TR E N TH 2 IEARSC, 1HIL
LU 3 ) = B 5 RO S A AR DG AR B R 2 UM O TR BRI T S e A RE RS B
AHEL s H' S EOF D $8 505k 5 2R 2 AHOCHN , 5 HoAl BB A T3 52 B AH OGS E 48 40 2 BiEA 2 U 12 17
O, 5 HA SRR K - AR ARG C R 8UR 5 2 A B IEARDCHN, 5 HAL T3 R EE B R A5G, (HE,3
ANFEH KRB T SRS R bR 5 IR A 48 T A AR DG

FIH CCA 3 AS[R) 26 B R B -3 S W e e i i 5 TR BRI 7~ Z I YOG &R (181 3) o [ v BB T A 1Y
Axis1 5 Axis2 B9 Eigenvalues {H53 54 0.2274 F1 0.1137 ,#7 S FEHL Y Awis1 5 Axis2 1) Eigenvalues 1553514 0.
2048 Fi10.1087, W8 JLILIFEHL Y Axis1 5 Axis2 B Eigenvalues {E43 )4 0.2788 F1 0.1317, &/ FF iy v ) gk H
(Araneida) | F338 WUF}( Staphylinidae ) 55 , 77 W FE b b A 51 B ( Enchytraeidae ) \ MR A H ( Geophilomorpha ) Fl
AR H ( Lithobiomorpha ) %, W JL 1L A M th Z 451 B} ( Enchytraeidae ) | #b 8% #i H ( Geophilomorpha ) F1 3 #}
( Formicidae ) 555341 )12 , LI 25 FE L P O DL F S TE AR DLZRHE, S vh A I 00 PO A B S5 TRT A 3 1) SR B
( Empidadae ) Vs IR FEHL 1) & BBl ( Bibionidae ) 5 4= A SR, i W6 FE H 59 Mk H (Araneida ) F1 A H &}
( Elateridae) W8 JLILFEH ) RAREL ( Geometridae) 5 +3AE HLBT A MR K,

4 Tig

4.1  N[E)Z R - e S W RV 4 AR IR

N R IETEA 3 AR ZR BE Y R B - 58 sh Wy () )8 A R W e 518} ( Enchytraeidae) 2R 3 HE ML [RI)G
PRHE , I A RN LS BE b v, KT AR 0 8 KL R AR AR A 25 R G R - e sh W B I A
LRIBIB}( Enchytraeidae) LSRR, 5 A5 IS FE S5 R — 30, HBFo8 R B B (Araneida) | B2 2L}
( Staphylinidae ) T L ( Carabidae ) & H WA ABFEARM SR oM ILH R, B0 A 82—, UL TE [R] — b
RS RGP AT A 225, e, RIEFH( Sphingidae) SARHT W FEH b HY B 5K 35 3%  bRoE A
SO R Ar A0 AR L LD 35S A F 5 b 2 R P A K IR ( Sphingidae) 3% 1T fig 52 A [F] PR5E K 2
o R BB R ki, ASHIFSE P WL LD RE M R A FR AT 25 B e/, 5 AR 2R 2 X L
TSR SR AR — 2, BRSSO Y S M A BT 25 S, IRt 3 A4
FEREVE LA SO R) 1 J2 IR BE A 45 A IR 2SR B B 25 22 0 I T A 3 SRR ) 32 5 B3 0 1 2%
25 U EEEZ A AR, KA 585t A5 AL A — @ 48R TE A, tr ] UL, X - 5804
FAVRIF S IV 12 BRI EE AR A AN TR 43 B R 43T, ST RS [ 26 1 1) K OF 3 3h 0 28 1 5 IR B8 0 R IM ISR, Bk
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Fig.3 Correspondence analysis ordination bassed on soil macro—fauna in famland habitats from different latitudes

AKHERCHR TP . 2 ; AP 3 A% H ; TN 2 %0 ; SOM . A HLIE 1.4 85 Bl Enchytracidae; 2.1E8F} Lumbricidae; 3. #1%k H Araneida; 4. #8284 H
Geophilomorpha; 5.4 8 H Lithobiomorpha; 6.5t H Juliformia; 7. FUAE} Porcellio spinicorni; 8.25 HIE} Carabidae ; 9.1 HtF} Staphylinidae;
10.4 B} Curculionidae; 11. 11 ! B} Elateridae; 12,4 H B} Lucanidae; 13.4x 5 H Bl Scarabaeoidae; 14,1 B B} Ghrysomelidae; 15. )% F F}
Cicindelidae; 16.32 H B} Tenebrionidae; 17.ZEFE} Silphidae; 18.4¢ KA} Trichoceridae; 19. BIE! Bibionidae; 20. & #E} Phoridae; 21. K
#} Tipulidae; 22. 4541 %} ; Empidadae; 23.784F} Rhagionidae; 24.4< 2B} Dolichopodadae; 25.61F} Therevidae; 26. B Al F} Xylophagiae;
2748} Formicidae; 28. 1-4%F} Cydnidae; 294535 1B Hemiptera; 30. U35 kBl Hepialidae; 31.RIEA} Geometridae; 32. K kAl Sphingidae ;
33.BRUBF} Forficulidae; 34.8£1E%} Gryllotalpidae; 35. #ifi S} Eumastacoidea

FEGF B R B A I kR RS AT PR R
4.2 A[E)H R A S s 8]0 A A

ANTFRE MR AR BT A At e 5 kS - S Sh My e v S5 M O AR 22 S | SRR I - 5 L L S s Wy M s i
R BEAS A A Y AR R T BB 2 BE T i S 5 kS R i T AR
SRR, B KA 2B R, BT AR TY - S sh My 1) A A8 P8 R 2 B a2 i > Ty Uy R 7 - S s W 1) A T 5
AT BE s TR L LAY SR LATR PR AR (1) 50 A8 L 3T LT U8B ol | A A5 L S BRIRE I T 1 1
TEILLL, HA 0 05 4 s i TR LI, 2345 2% DR 2% a3 50 4 DR o e i 3 B0 0 1) SR 78 - S 5 )
AMATERE R B TR LI, (2) ARBFFET 8 ATEEFANBURE A I AR S P 1 6—8 H, T s Z
W L LLFESRASE S0 1) 32 PRIE 30 2 WPV, it S % k1 ) AS [ 58 s A1 S 0 L ) - e sl A i 2 A =R
RN OR[RA BERR  eal F R AR R RN B R DA R S W SRR DL
M2 BAT R PR BEIE L (15T 3) , R IR (A ) 443 2 4 TH Bk Ml A 285 R SRR+ S s W R v A7 AR R I AR
P, HEVR R0 AN B2 R PR3 22 e i 2 84

a7 ) S Y ) S A e A sh W i B R IR, BB —E RIR A ORRAE T, A A T e sh Brite v
AR I, BEGREES N, A HLBTR o B3R 1), Hal /Kt Bl B B = B, DR, e 2 B 7 17 L
AT 443 JE R R T - S sl PR B e T A DI R SRR . U A BT 45 SRR T, A [ RO Y - 4
SIS B BN BRIR A 22 53, SBR[ 43 BE e b R Y - 38 2 ) 1 - S T v /) 3 A A A A
2e5¢ . Hoi B 5—10cm 12 AR LI 4= 5 BESL | 3 /AN [A] 43 JBE A i 19444 5 88 R == o 2 4 i 2 TR
JERYHE TR R, ELrb RS B R A R AT 2 SR, R 2T 0 B ST R v 26 BE A 2 U SR
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)2 LHERRZ L HEARIT N2 RV AR SRR R /N R A R A B B B IR RN A i R
JERISREI FZ T TR LI 5—10em IR F 5 BER, ATRE R T 8 HRKE &, 1L3RIZZ KM
Il S B S PRSI H 5—10cm 1Y H'H550 E S8 800 D 18805/ T 0—>5cm JZ2 , L 3ESh Y A1 Sk
TIEHE YGRS AR 2 REVEAR B LR 2 B SRR AR SR T8 (0 45 1) , 7E BB RS B rh o#S LA
B BT TR MR LI R B S S W) F 6 B 5—10em LR 5, LIRS IE B AR R D, di Ry 1SR E
{1 ST it A PRA L e Sh AR T A T
4.3 A[FLR R T s 5 R O S B

3 AT 3 B e b 3 S 0 VA 2 A R T B Y 22 /032 SRR DY T B S R B e XU A S S BT S
KRN HARE A LB 22 DR EETRT AU R L LLUASE S Y - S s P )M B A T 2 2, R, 4
W RO | A RN 7K i A S A 25 05 AR b 1) IR B R i B 2 iR B e PR PR T

BT M ) B b S PRSE N 1 B T OG5 M B B - A R A 4 S TR S S A - SR S5 TN
TRIEAMSE IR M r0) 2 5 A e A LR S SO OG, 5 R pH (E S IEARSC MR
&5 pH (HEZIERSS, 5 AL H eI T2 ARSI JLIDAE LAY = 5 5 s S IR A O R
S B RO T A B AR S R R AR SRA RS EARR, (HR, 3 NSRS BERE M R L S S Y
AR PRI DR TR T B A DG i S X ke AF D AR 2 K A SRR XK L e S IR TG R
WFTE ISR AR CCA Z52R R AR 26 BEAS RIS - e s ) 5 S ML IR E (AR SE kAN ) - 35 TR b )
BEWA ( Empidadae ) FHFIE D 1 B OB ( Bibionidae ) 5 4 FUR AR 7 FE L 1 Wk H (Araneida ) FI)
WL Elateridae) W& LILREHL ) RUEEL ( Geometridae) 5 + 3 A ML SRR, AN [R5 E AN [R) S HE A9 1 3
S RAT VeSO SRS ST R A DIRE , LTSS A R 45 B S s o A 5 A2 AR BT I 5C 2%, X fie it £
SESh IR g A AN G A 00 30, 455 T IR AR S RGP, RA BT X

5 it

T X 3 BN [ 5 B2 e KA R b ) RSB sh W I 5 vl A0, A [) 4 B DR 4 S sl ) 9 A B
JEFNZAR TR R T L0 A BEA S IR IR | B i 22 T4 88 1% 8 o i S22 3o el 2 A1 5 DR 78 - S8 sy ) A R 2 132
I R B 43 82 1) T v i 22 B ) 2 A 35 s RO - S s W) A R 2 K R 2 R 32 4 B A - S PR A
TR ARSI | 7 o s RUE BRIE DR 7ok - e sl ) 4 52 i AN 7 220, ELAS [ o ] ) DR 28 4 M98 Bl ) 0 e o 2 R i A
PO FAEIE S, U] 22 MR AR A SRR VA8 AN [ 45 B A R IR rp HAT — 5 A9

Bt g e R LD S M R A AR S g B T 45 TR Bl RR LB,
2 2% Lk ( References) :
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