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Table 1 Environmental characteristics of the nvestigation area

B3k Shady BA¥% Sumy
A )
. W4t W7 e AUl T Werp g Wty
Habitat

Vale Dowr2slope  Mesoslope Ridge Ridge Mesoslope  Dowr2slope Vale

AHRT &1 Relative altitude(m) 0 20 40 60 60 40 20 0
W JE Slope (b) 1214 716 2015 915 2218 258 211 2118
JH U5 5 Litter thickness( an) 115 3 25 1 1 1 25 s
AR AR [ 5 Canopy density 013 015 075 o 45 0125 013 s o3
HRJZ 56 % Herb coverage 0% 75% 60% 50% 40% 0% 65% 60%
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358 2 W H i BoHE SR Excel 2003 A4 AL HE,
H Canoco for Windows 415 #E4T 1+ s ik 7 HE e,
SPSS 1310 #4738 PR FIAH 543 #T o

3 AR50
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TERF SR LR AT IR BN W) 4144 A, 26 2K, SR
T3 0764022 H, H At K4 80} Formici2
dae) « 14 ¥ H % 1t ( Coleoptera) + £k 15 £ ( Enchytraei2
dae), HAMEE Z A SR 61144% 5 3 WK
HES 25, HAMKREZ A B ANMASUN 34% ; B 5 2K
T 14 25, A AHCZ A AR 4156% , %
N S18 Hm™ A48 2) . WA RIS 1 3 5y (1 R
BRIl PORT 3 T 1 358 sh ) 1) b 2ROR %
b A BT, BH 3 S5l A R 1 98 Ak
EEEA I W] . XU H (Diplura) - 538 H Bl gt (Lepi2
doptera) 1 H L 7E B3, 254 44 ( Symphyla) « 5 %k H
(Opiliones ) A H FAE B3 , B4 w0 258 2 /M
IR 2, B IR BH B 13k 23 RN TR 1 e il L i ]
(Lumbricidae) « X0 H 4J) Hi( Diptera) 3 #4% % .
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FIFINT I 43 475 ® ) ( Correspondence Analysis, CA)
HFFFEANIR] AR 35K 1Y - 35820 W) 1) 43 A, ] LB A i
LB DN 1 2 S o6 K ) LSS B VR RS . 7
CA 73T Hh AR S/ (R FP R IR R, 7 2554 LIS
1o KRB HIEFY CA HE P IRFAEAE A 013%, PYA

HEF Hl 0 FF AEAE 43 53] 4 01241.01076+ 01026 01023,
el Axisl i B T 6113% 4= 85 A1 5h W) Fh A8
1k, WP ANHE PRI AR R T 8015% (1) 2855 RN 5 W) 40 ol
Ao M1 ATLAVEE MU Y, HE Al Axis1 R 3
AT YT A T 5 I 38 3 v RS 3 38 01 4 5 BH 3
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KA -3 BN (A Ve 2 B W T AR PR EE 4 1 22
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Table 2 Statistics of larg&sized soil fauna in the research area( H ni 2)
B3 Shady BH 3% Sunny 5 .
W W e BT P T e W Wt ﬁ;ﬁ P
Densty ~ Abundance
Vale Dowi2slope Mes®2slope  Ridge Ridge Mes®slope Dowr2slope Vale
£ 15| %} Enchytraeidae 195 &4 153 52 3 19 59 47 7615 -
IR} Formicidae 104 200 82 80 108 294 124 305 1621 1 s
38 H %)) tlt Coleoptera 27 60 98 73 37 73 129 140 791 62 e
543 H Coleoptera 57 41 46 65 21 27 18 81 4415 -
1E85 %} Lumbricidae 83 37 74 5 5 2515 ++
Wk H Araneae 14 k?) 17 40 27 39 66 59 361 75 e
iR F Stylemmatephora 6 15 28 32 13 3 121 12 +
Hhd I H Geophilomorpha 14 13 12 41 18 20 40 2 261 25 +
X33 H %)) H Diptera 20 14 12 16 12 8 37 27 18125 o
X2 H Diplura 30 9 5 515 +
A7 W% B Lithobiomorpha 8 18 13 4 4 3 8 7125 ++
%43 H %)) L Lepidoptera 2 7 2 10 6 2 5 4 4175 +
I ik Juliformia 2 2 1 5 4 3 3 1 21 625 +
[F]3# H Homoptera 1 5 2 3 2 3 2 2125 +
i Ht H Corrodent ia 6 1 1 7 2 1 2125 +
XU3# H Diptera 1 1 1 3 3 3 1 11625 +
JIE%# H Hymenopt era 2 1 1 3 1 1 +
151 H Scolopendromorpha 1 2 1 015 +
-3 H Hamiptera 3 6 8 3 16 415 +
il H Lepidoptera 2 0125 +
H.## H Orthoptera 1 1 2 3 6 2 11875 +
A1 H Microcoryphia 1 01 125 +
2848 [ Thysanoptera 1 1 0125 +
#.3¥ H Deramptera 1 2 01375 +
H W% H Opiliones 4 2 0175 +
254 0 Synphyla 1 3 3 015 +
AT m ?) 568 551 48 26 250 519 524 758 518
FBEHAT () 18 20 17 16 15 17 20 19

++ R 3AHE Dominant groups(> 10% ) ; + # JLISHE Common groups(1% ~ 10% ) ; + Fifg J5HE Rare groups (< 1%)

PIY . 1LFERE(beech) Fh. 176 BERI S HRR (hom beam)
TR R -S43 5 T T R
R R B UI0 . AHF UL B 2 B, it ol
HE PR 700k 20 e 0 s K, R R Py
AEBSIFR F R LR 22 R, AT % ik
FERA R PRI B REAEAE S22 50, [ SR B
KI L SERIFH 53 A5 LR TARAE BB .
313

L PR BT T S L S 1 2
FECE . AR LA L3Ry pH L L3
VS LA R R s e R o
TR R G P T A,

RN

& He

AG - SAE A E FREER T IR - $esh 4 5+ 1 A
TR A B o s o - s 5 3
KRG, Wit HE ] LU g AR S 1
N TR R T

FIH] Canoco for Windows 415 i -1 3582 Wy A1 -1 13
PRI 35 47 35 65 137 43 BTS2 ( Canonical correspon2
dence analysis, CCA), 52| 4t CCA HF /7Kl 2, CCA
e 1ok R B 2 /D 1) il 2 AR ( Downweighting
of rare species) , K H & #t /X £ ( Permutations under re2
duced model) 24 999, HoAx I A BRUMEL, HEFrah 4L W
% 3, 45 B4 Monte Carlo test #5145 —HE Fp i il
B HE el 4 5 2 (p= 01001, p = 01004) . 1% 3
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1.0 4 0
7
o Scolopendromorpha
Symphyla
a Stylemmatephora
Lepidoptera - .
quphilorg'rpha o 3 O 43 Habitat
Juliform Diptefa Diptera - ,
Orthoptera AAXA AFTY Species
A  Afas %Thysanoptera
Axis 2 | Araneae Coleoptera Enchytraeidae 1: PBAYEHEA Vale of the shady slope
o  Homoptera, Coleoptera larvae A 2: PAYEHAE Down-slope of the shady slope
5 f Lithobiomorpha
84 Hymenopterd & Lumbricidae .
Formicidaed Dgamptera N 3: BAsEsE s Mesoslope of the shady slope
Hemiptera O . .
Corrodentia Lenid Diqlura Ta~ae 4: FASEHEIN Ridge of the shady slope
epidopteralarvae 1 "
A. » Microcoryphia 5. PHEMETH Ridge of the sunny slope
(o)plhones 6: PHYEHEH Mesoslope of the sunny slope
Lo 6 7: PHYEHAE Down-slope of the sunny slope
8: PHYEHE A Vale of the sunny slope

-0.6 Axis 1 1.0

B Flch £k 451 % Enchytraeidae, 4 F} Formicidae, 53 H %) H4 Coleoptera hrvae , 53 H Coleoptera, i 15|} Lumbricidae, Wil¥k H Araneae, #ifR H
Stylemmatephora, 382 #AH Geophilomorpha, X{i# H 4 #{ Diptera larvae, X H Diplura, £7#2%, H Lithobiomorpha, ff{# H 4 H Lepidoptera larvae, &
i Juliformia, 73 H Hanoptera, M 3t H Corodentia, XU H Diptera, I H Hymenoptera, %14 H Scolopendromorpha, /3 H Hemiptera, i H Lep2

doptera, H ¥ H Orthoptera, £7%4 H Microcoryphia, Z4# H Thysanoptera, 423 H Deramptera, Hik H Opiliones,
) ) A AR (R A By
Correspondence analysis dimensional ordination of soil animals and habitats

K1
Figl 1

3 N
Table 3 Eigenvalues, carelations, cumulative percentage variance

for elevation, sail factors

HE7 % Axis

Axil Axis2
+ H2i % Soil temperature - 010927 - 01270 8
T35 7K Soil mosture 015512 01285 8
47 HLJ5E Soil organic matter 016711 01206 7
pH 01457 5 01365 1
4% Total nirogen 018358 01065 6
4= Total phosphorus 01845 4 01137 3
F5E{H Eigenvalues 01241 01076
Y 5 IR ADC R AL
Specie2environment correlations 11000 11000
LTI PoAlan S
Cumubtive percentage variance of 621 9% 8217%

gecies data

A, HEPHh Axis 1 FHEPHE Axis 2 395 8
A, HEPh Axis 1 FIHE)P 4l Axis 2 345 %
AP ISR pH AR A R IE A G, T
AL S KR pH AR 4 i SRl Axis 1

%545 4 Symphyla

(AR G R BUBOR, HEAT PR 38 5 /K 3 LR
i pH 5 HEP il Axis 2 AHOCR B R, IR I
FHICAIAT (3K 4) 25 TR W] L i s 5 L H el
ARG, FERLE HANURE B3 000G, HIESK
5 pH HPLR AR 2 B M pH 5e %
Al S ARG, AT MU A R A = 2 ) B A
K, X 5 CQCA HE P i) 4 Rk, 38 1 2 () AR T
AR A 24, e AT IRZR G A F % ) K2 - B8 5 ) 1)
A5 RS [ A2 B K 20 A S e V4 2 i HH ] 2 7]
DL, = A LR 3 5 7KK pHL 4 & A i
), £k W), A7 1% @ ( Lithobiomorpha) « X 38 H %)
(Diptera) « #4538 H i 1, 2238 H ( Thysanoptera) « #i IR
H ( Stylemmatephora) [¥] 73 A7 5% W 452 K. - 38 B X}
ISR R34 H (Homoptera) « i ## H ( Hymenoptera) « *
13 H ( Derammptera) 143 171 5% W 40K, o 42 8 1) 43 A0
5% BN TR MR N, X e 5 T O R B DI
FAME 2 0 K IR SR T AR A Ik
BE, EAT DR ) SR8 g WA K, DR K 3 B
(WE 55y A 5 TIER 7 OC RE% Dl AR T ae
(1922 SR i) T R 358 S AE 25 1) B () Ao
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0.8
Scolopegdronorpha
Symphyla
4 Stylergmatephora
Lepidoptra pH A .
Species
Geophilomorpha SM R Sp
. . a Diptera ; ;
Juliforma AAADi%?era Thysanoptera OM » ST: MRS Soil temperature
A
Orthoptera a A a ™ SM: 1338 i Soil moisture
Araneae  Coleoptera
Coleopuga larvae  Enchytracidae pH: pH value
a N 2.
Homoptera & Lithobiomorpha e OM: A MK Soil organic matter
Hymenoptera Lumbricidae
AFormicidae A
Hemiptera o1 Deramptera a
Corrodentia Diplura larvae TN: 4% Total nitrogen
-0.6 Lepidoptera larvae TP: 48 Total phosphorus
A Opiliones Microcoryphia
-0.6 1.0
Axis 1

P 4 ol ok 22451 B Enchytraeidae, 4 F} Formicidae, #4# H %) 4t Coleoptera larvae , 53 H Coleoptera , IF 15/ F} Lumbri cidae, WI¥k B Araneae, #ifl2 H
Stylanmatephora, 3852 #A H Geophilomorpha, XU H %/ it Diptera larvae, %2 H Diplura, £ 8% H Lihobiomorpha, % H 4/ 1t Lepidoptera larvae, T
Ffi Juliformi, [3# H Homoptera, Wi 11 H Corrodentia, X3 H Diptera, /I3 H Hymenoptera, #2%4 H Scolopendromorpha, - 3 H Hemiptera, % H
Lepidoptera, FL# H Orthoptera, 4711 H Microcoryphia, 2238 H Thysanoptera, 238 | Deramptera, 5 ¥k H Opiliones, £44X Synmphyla
K2 P i i K

Figl 2 Canonical corespondence amalyss dimensional ordination of soil animal species

4
Table 4 Correlation coefficients between soil factors
TR B - T AL Eod A1
p
Soil temperature Soil moisture Soil organic matter Total nirogen Total phosphotus
e 1
Sail temperature
- Ak &
e & oe .
Soil moisture
pH - 0112 0179 1
A P
. . - o7t 0197 070 1
Sail organic matter
. - 0143 0188 0187 0183 1
Total nitrogen
g2 . " . "
- 0135 0182 01 88 0178 o 97 1
Total phosphorus

* AE 0105 ZKF-(RU) I {2 2 41 5% Correlation is significant at the 01 05 level ( 2tailed) ; ** ££ 01 01 7K ( XUM) I & 2 4 5% Correlation is significant
at the 0101 level (22tailed)

(1) 34% ; B AT 14 2, UAMR B2 by A A5
4 45 i 7 4156% , B Jy 518 Hom *, Bl K BEFh K %
SR I 588 ] o A T B e e 3, S R

1) WFSEIK PR IR 4 144 1, 26 26, 3¢ Wk (U BUZE BB 300 2
JBT 3176 4022 H, bR 4 2B 2 R} 53 2) 3 3o I 5 0 BT 5 - 50 4 0 ek 8 43T (1 5
Ghus., 2k ) RE, HCAS RS2 R RS RS ST O, KR L B 1 4 A SR R T 5
61144% ; % ILASEE 8 2% LR A AR 0T . T 1 R - S R Y 4 5 B
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(RO TR - Sl A v SR BRI, i 5 i L A 2R
FHERBGZE , FHYSCI3RE 1) -5 BHIR At 258 i AR B0,
X5 A BB AEGOIRDL 2. KA S i) 2>
AT S A 3R R UL AW ST BISCORIEH 3¢ DY
AN S R KA A 22 AN K, DRI 0 ¥ ) ol 28 22 57
Ko VRPN T EAT— R 22 57, BN BH 3 K7
TIRENY I oA R A DT R

3) JE KA R ) N R eI B
P L L IS AR AP pH L 2R
e S RN L RS I o0 A SC R D), CEAT
S B SBRN BHIRR 7R - 38l e 51 03 A > T
MR Fo L IEATHL BT, S KR pH 2R A
WA AT, TR S S KR pH L I
AP AR A2BEX 5 A FEr R &, 13
PRI R 5 DX 2 R SR W) 1) 03 Al A7 2
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LARGE2SIZED SOIL FAUNA AND SOIL FACTORS IN ZUOJIA NATURE RESERVE

Liu Jiliang' Yin Xiugin®  Qiu Lil?
(1 College d Urban and Environmental Science, Northeast Normal University, Changchun 130024, China)
(2 Department  Resouree and Environmental Sdence, Mianyang Normal Uhiversty, Mianyang, Sichun 621000, China)

Abstract  Spatial distribution of large2sized soil animal communit ies in a microtopographical range of the Zuojia Nature Re2
serve was studied fiom the perspective of ecological series, and relationship of large2sized soil animal communities with soil fac2
tors on a small scale was explored taking into account comprehensive effect of soil factors on soil fauna. Results show that in the
circumstance that there was no big change in altitude above sea level, vegetation was notable in affect ing larg@sized soil fauna.
Difference in vegetation was limited between the four habitats, ridge, mesoslope, dowr2slope, and vale of the sunny slope and
shady slope of the studied region, soil factors played an important role in distribution of the soil fauna along the slope in the r&2
search region. In a microtopographical range, the changes in soil organic matter, soil water content, pH, total N, and total P
tended to be approximate, whereas the change in soil temperature was just the opposite. The effects of the six soil indices on di2
tribution of dominating groups of large2sized soil animals were significant.

Key words Large2sized soil animal; Microtopography; Canonical correspondence analysis; Zuojia Nature Reserve



