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Abstract  Soil macrofauna in Changchun city were investigated with emphasis on species richness and abundance in rela-
tion to land-use i. e. natural secondary forest, park greenbelt; Three-North Forest Shelterbelt and farmland in July and
September in 2003. Soil macrofauna were sorted by hand. A total of 3 773 soil macrofauna individuals was captured and
classified into 3 phylums, 6 classes; 17 orders and 102 families. The results suggested that the types of land use affected
the individual density and group number of soil macrofauna community, and individual density and group number of soil
macrofauna decreased significantly in the Three-North Forest Shelterbelt and farmland in suburb. The individual density
and group number mainly lived in the layer of 0 —5 cm in the soil profile; and litter removal did not considerably change
the composition of the soil macrofauna community. The findings also suggested that soil animals had different responses to
the land use change, and aboveground vegetation structure perhaps influenced the ecological structure of soil macrofauna
community [ Acta Zoologica Sinica 52 (2): 279—287, 2006].
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Table 1 Soil macrofauna distribution in the soil profile in Changchun city

7 A4y July

9 4> September

! Litter 0—-5cm 5-10 ecm 10—-15 ecm Litter 0—5cm 5-10 ecm 10—15 em
CIN 6 6 3 9 4 5
CJF 16 6 4 10 8 5
JLS 5 5 5 2 7 20 9 6
JZM 19 21 8 10 16 17 10 9
JHJ 16 18 12 5 11 18 17 11
NH] 18 25 17 8 8 14 10 4
NYL 15 17 15 12 6 15 12 10
NBH 27 15 12 11 10 9
NYS 18 11 5 9 6 7
NLS 9 15 6 4 7 14 6 5

7 AAi July 9 A4 September

I Litter 0-5cm 5-10 cm 10-15 cm Litter 0-5cm 5-10 cm 10—-15 cm
CJN 11 8 5 45 10 6
CJF 30 23 10 42 13 12
JLS 36 64 24 4 16 142 42 39
JZM 74 143 41 10 39 54 31 14
JHJ 51 52 27 6 47 82 51 30
NHJ 83 124 35 20 31 27 24 6
NYL 164 244 186 66 14 96 49 25
NBH 164 75 27 65 39 12
NYS 126 73 11 80 42 28
NLS 50 147 98 72 11 105 13 7

T BEE 1. MASE GU/m?). CIN: BTREXRE; CJF: MRS “=Jb” Bidbks JLS: 1§ HEIAMFA s JZM: 1 2R M
JHJ: ¥ AENEASAR: NHJ: FWIEASHR: NY: MWiBA Ak NBH: i CAHERR: NYS: mlmiask; NLS: maldm-fatk.

1 : Groups numbers, [l :

Individual density Cind./m?). CJN: Farmland in suburb; CJF: Three-North Forest Shelterbelt in suburbs JLS:

Larch in Jingyuetan: JZM: Shaw in Jingyuetan; JHJ: Mixed forest in Jingyuetan; NHJ: Mixed forest in Nanhu; NYL: Poplar in Nanhu; NBH:

Birch in Nanhu; NYS: Chinese pine in Nanhu; NLS: Larch in Nanhu.
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AR AT A R R B R B, R A AR b 4 i A
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AL (Fy.0=2.71, P<0.05), 7 435
TR AT AR > w117 B4 BR > B i AR = 14 H I 4

PR > 15 FIELTEEAS PR > B W AR PR > T 980 9 i Ak >
RBIX B34 bR > 4 JIRL V8 AR RR > ZBIX AR, 9 H 4y
1 TR AT IR > 15 F TR AR > 14 ] T 3 Ak >
FA TS A PR > R VA AR > B i TR AR > R v
FAMR > 2B DX 57 4 bk > B Wl A bR > 2B AR, H
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Fig.1 Individual density and group number of soil macrofauna in Changchun city
The abbreviated letters represent the same meaning as those in the table 1.
F2 ALK ES PR Bray-Curtis 1521
Table 2 Bray-Curtis index of soil macrofauna between different habitats
7H CIN CJF JLS JZM JHJ NHJ NYL NBH NYS
CJF 0.77
JLS 0.93 0.91
JZM 0.92 0.88 0.66
JHJ 0.85 0.82 0.68 0.67
NH] 0.93 0.93 0.85 0.77 0.76
NYL 0.98 0.88 0.89 0.84 0.86 0.72
NBH 0.94 0.73 0.79 0.72 0.8 0.55 0.55
NYS 0.96 0.91 0.92 0.85 0.83 0.53 0.59 0.54
NLS 0.95 0.94 0.93 0.82 0.89 0.63 0.43 0.65 0.43
9H CIN CJF JLS JZM JHJ NH] NYL NBH NYS
CJF 0.53
JLS 0.93 0.77
JZM 0.62 0.51 0.45
JHJ 0.76 0.59 0.47 0.35
NHJ 0.83 0.82 0.82 0.67 0.75
NYL 0.92 0.74 0.35 0.71 0.66 0.79
NBH 0.88 0.65 0.69 0.43 0.52 0.78 0.53
NYS 0.94 0.74 0.33 0.78 0.70 0.85 0.21 0.48
NLS 0.92 0.70 0.44 0.66 0.58 0.71 0.29 0.61 0.32

B vh B4 5 5 SRR 1

The abbreviated letters represent the same meaning as those in the table 1.
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=7.78, P<0.01), B AERAM. § HE%
HAAMRFIZEX AR 9 A Tk, HRAEEE 9 Hrk
B FIREE T R, Hoh Bl ACHR . Bl M Ak
HIR I I HEAR T B AL 2
2.4 ANFASE KA RS PR i AH AU

B IE AL OS 72 5, AUROIRAE R % 2R
HELH 2 S 7 10, A S WA AH R A 8 5 22
Jr1f e AE3E A Bray-Curtis $8 2080 25 1 55 45 0Lk
2, BREE IR AT AR F ) At A= 358 1) AH BV R 9
AU A AR LG RO, 2 AR5 KR - S 8 W T
w9 st 7 H 4 SEAHRL: 15 H AR AN
12 el b o5 AR BE TR AL LA, 7 4 T AR
AR 1 2 [l % P BB AR 58 TR SEARARL, H 9 H iy A

x3

(] A AR E 45 A7 00, AR SR T Sk (1 R
BeAh, TEie 7 AfridaEk 9 Afr, SEXARH. Pk
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Table 3 Seasonal changes of individual numbers Cindividual) of Formicidae, Coleoptera, Enchytraeidae and Lumbricida in dif-

ferent habitats

OB} 533 H Ll R 8 H
¥ Formicidae Coleoptera Enchytraeidae Lumbricida

Factors T MH (ANl RSN PRt i T MH PRl i T 1E PRt i

Mean SE Mean SE Mean SE Mean SE

CIN 7 H July 1.00° 0.41 1.00¢ 0.71 0.00¢ — 0.00° —

9 H Sep. 10.25¢ 8.92 1.50¢ 0.65 0.00¢ — 0.00¢ —

CJF 7 H July 8.75¢ 5.81 4.50% 1.32 0.00¢ — 0.50¢ 0.29
9 H Sep. 11.25¢ 5.62 2.50° 1.19 0.00° — 0.25¢ 0.25

JLS 7 July 1.00¢ 0.32 5.00°% 0.58 20.00° 5.77 3.25% 0.48
9 J Sep. 46.25" 29.46 7. 250l 1.25 2.75¢ 0.63 2.25%¢ 0.25

JzM 7 H July 3.75¢ 1.79 12.50%¢ 1.55 38.50° 12.34 4.75% 0.75
9 1 Sep. 10.25¢ 6.99 8.00bde 2.38 5.75¢ 2.95 2.50%¢ 1.50

JHI 7 11 July 3.50¢ 1.44 14.00® 4.34 10.75b 3.50 4.00% 3.67
9 H Sep. 16.00" 9.43 5.00%e 1.22 9.00" 4.95 4,007 2.42

NH] 7 J July 19.50% 8.19 16.75 3.79 1.50¢ 1.50 0.75% 0.75
9 H Sep. 0.75¢ 0.75 3.75% 0.48 0.00¢ — 0.50¢ 0.29

NYL 7 H July 139.5 45.18 14.00" 3.65 1.00° 1.00 3.50% 0.87
9 J Sep. 30.25% 15.04 10.75%d 4.82 0.25¢ 0.25 0.25¢ 0.25

NBH 7 H July 36.25% 9.15 16.25 3.57 0.50° 0.29 6.00° 2.35
9 H Sep. 16.00% 9.35 5.50% 1.76 0.25¢ 0.25 1.75 0.25

NYS 7 H July 39.50™ 19.43 7. 75bede 2.59 0.00° - 0.25¢ 0.25
9 H Sep. 30.75% 28.09 3.00% 1.78 0.00¢ — 0.75"% 0.75

NLS 7 H July 79.50 51.46 4.25% 2.02 0.50¢ 0.50 0.50¢ 0.29
9 H Sep. 22.00% 14.80 4.00% 0.41 0.00° - 1.25% 0.75

AF EhrEnEZREFE (P<0.05 MHEIE.

Different superscripts means significant differences ( P<0.05 by Duncan method).
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WA BHE TAC RIS A 24555 4 P25 5l AHAFAE
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AR LRI K

T T 2 el b R 3 D R R AR S A AT IR ) 5 1)
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NIV BB E 20 A AE 0 —5 em +
SR, % 2 SRS AR RSN
i, AT 05 em HHEJEIRITHLA] RE & AR
358 1) KA - 358 ) W) R T ORI A 85 5 2 5 1) T 2 A
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1 56.06% , ARHE AN APFAT LA IR, SR
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Asteraki et al. (2004) & T RN AEF=iGsh 2
I8C/0 il B PR H R R 2 RO A R B =
Kromp (1999) AR HHEE S 250802 20 F R 4
o, JFN AP FRNT DR S LIRS AR, BT
DA AR R H R RSO RN . DFTTXORR
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TSR T SISl (AR A o A5 AR A 35 1) iz s 4l SR £k
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R PR R 0 el A AR 0] il SR A AR /N, 9 A H
FARMAE B R A X =22, Sinha et al.  (2003)
FRIE T AR BRI 75 2056 i s 10 4 5 T RN 2R
oM, B R A A R, TR bR 2
iy ARASHIE G W] (1 AN A% B SR 7 H A
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PRI T4 2 7R 0N 2 00 #0011 2R A7 77 4 T %
(2002) A Ky 1 B 7 55 % % i

i, Campana et al.
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Table 1 Composition of soil macrofauna community in Changchun city
TS AMEE D gE 13 AMEE D s
Soil animals Individuals  Dominance Soil animals Individuals  Dominance
HAENWT Annelida 1EIE R Anthocoridae 1 +
£EH Oligochacta WU E} Tingidae 1 +
Bl H Tubificida 3 H Coleoptera
205 R Enchytracidae 333 + + RS B Scarabacidae (larvae) 128 ++
IE¥IH Lumbricida # B} Carabidae 77 + o+
% B 1518 Moniligastridae 96 ++ UK FL 4 2 Corylophidae (larvae) 75 + +
IEBIRE Lumbricidae K& B} Staphylinidae 70 ++
FWEISJ& Eisenia 32 + FUHEL Goceinellidae 55 + o+
EBUS Lumbricus 2 + HHFHS) R Carabidae (larvae) 46 + o+
BARZPIT] Mollusca W FRRLS) B Elateridae (larvae) 26 +
JE N Gastropoda L HFl Scarabaeidae 21 +
H L H Mesogastropoda W R} Pselaphidae 14 +
IR BF} Cyclophoridae [ R4 Staphylinidae (larvae) 11 +
XA MR JE Chamalycaeus 5 + ¥R Lathridiidae 9 +
HEIRE Pollicaria 1 + & R I Seydmaenidae (larvae) 6 +
#iHR B Stylommatophora U RH) H Pselaphidae Clarvae) 6 +
ELi =R Bradybaenidae 26 + K A Hydrophilidae (larvae) 6 +
Hit RAEFL Cochlicopidae 4 + i) FH &4l 3t Histeridae (larvae) 5 +
TR} Valloniidae 2 + % HF Curculionidae 5 +
HEHR H Basommatophora FEHUR Silphidae 4 +
RIGIEEL Carychiidae 3 + R 8 HRL Scaphidiidae 3 +
BT Arthropoda % H R Discodomidae 3 +
BRIEAN Arachnida A BB S L Cleridae 3 +
Wk H Araneae JEHEL Cicindelidae 3 +
PR FE Gnaphosidae 38 ++ LB P Scraptidae 2 +
TEIEIRF} Philodromidae 18 + KAARHE Melandryidae 2 +
PR FE Zodariidae 12 + I HE Languriidae 2 +
Bkl Salticidae 12 + # R M Lampyridae (larvae) 2 +
BB Thomisidae 10 + i F %) 2 Chrysomelidae Clarvae) 2 +
E R Heteropodidae 7 + Z W R R Curculionidae (larvae) 2 +
ERAARIRFL Theridiosomatidae 3 + B4 0 F Trogidae 1 +
16K P Seytodidae 3 + 2L FEE Tenebrionidae 1 +
HEWRFL Prodidomidae 3 + & HR Seydmaenidae 1 +
FATERE Segestriidae 2 + #& L Nitidulidae 1 +
TR R Liphistiidae 2 + /N#E L Mycetoptophagidae 1 +
MR} Hahniidae 2 + L Lucanidae 1 +
HFF Atypidae 2 + R R} Leiodidae 1 +
A WRF Anyphaenidae 2 + F 5P Geotrupidae 1 +
IR} Zoropsidae 1 + JE RS Cicindelidae (larvae) 1 +
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TS A D R 1Y AMEE D RRE
Soil animals Individuals  Dominance Soil animals Individuals  Dominance
il &k Bl Theraphosidae 1 + W 4 fa R Butelidae 1 +
A RFL Sicariidac 1 + ZHEZ HF Brentidae 1 +
U BIREL Oonopidae 1 + K% HEL Anthribidae 1 +
PALRE Mimetidae 1 + W H Diptera
J5kF} leptonetidae 1 + RO R4 B Noctuidae (larvae) 18 +
% 29F} Ctenizidae 1 + TR Asilidae (larvae) 15 +
JKIF} Argyronetidae 1 + SIEFFZ) 2 Therevidae (larvae) 10 +
ZWRFE Anapidae 1 + KA Tipulidae Clarvae) 9 +
HWH Opiliones F R4 A Phoridae (larvae) 7 +
KA H kPl Phalangiidae 1 + PEUCFH) . Empididae (larvae) 7 +
£ 2 44 Diplopoda hRICEL 4 L Anisopodidae (larvae) 6 +
Wi B H Julida AR FEIBCR ) . Hyperoscelididae (larvae) 4 +
54 1 T BB Mongoliulidae 13 + FHEFH) . Notodontidae (larvae) +
Wi SR Julidae 1 + ISR ) . Pyralidae (larvae) 2 +
J& 4N Chilopoda TR Xylophagidae (larvae) 1 +
R H Geophilomorpha IR AL B Vanessa (larvae) 1 +
HBREARE Geophilidae 148 + + B4 L Tabanidae (larvae) 1 +
AR H Lithomorpha 88 ++ BRI HE Psychodidae (larvae) 1 +
E U4 Tnsecta K S BIEFS) 3L Hesperinidae (larvae) 1 +
E#H Orthoptera K2R B Dolichopodidae (larvae) 1 +
BEIEEL Gryllotalpidae 3 + U AL L Geometridae (larvae) 1 +
#WMH Deramptera B RN R Tortricidae Clarvae) 1 +
IS FL Chelisochidae IR B Pieridae (larvae) 1 +
KR Exypnus 60 + + FEICRH4 . Chironomidae (larvae) 1 +
VIR E Chelisochella 1 + REMEFIS) H Saturniidae (larvae) 1 +
BRI} Forficulidae JE# H Hymenoptera
FWE Allodahlia 5 + WA} Formicidae
M H Hemiptera FWUE Lasius 1373 + o+
KGR Lygaeidae 6 + W& Formica 399 +
2L R} Pyrrhocoridae 3 + B WU Tetramorium 171 ++
AR Enicocephalidac 2 + FEWUR Zelotes 138 ++
¥ FF Microphysidae 1 + SEBUE Camponotus 34 +
T U5F Cydnidae 1 + T ZEWUE Dorylus 1 +
JEAE R} Hebridae 1 +

b A ORI, MRS BRI 10% LA s+ + O B, AMAEY BRTIRE T 1% — 10%;
1% LT (BRFFEESE, 2003).

+ 4+ + represents dominant group, individuals number is more than 10% of total individuals number;

+ A RRE, A ECY B

+ + represents frequent groups individuals

number is between 10% and 1%:; + Rare groups individuals number is less than 1% (Yin, 2003).





