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Abstract: Soil macro-animals in the mid-west plain of Jilin Province were investigated with the emphasis on species
richness and abundance in relation to five types of land use i.e. farm garden, farmland, Three-North Forest Shelterbelt,
natural secondary forest and natural mowing pasture. Soil macro-animals were collected by hand-sorting. A total of 5 842
soil macro-animal individuals were captured and classified into 3 phylums, 7 classes, 16 orders and 101 families. Lasius
Tetramorium and Achaeta were the dominant groups that accounted for 49.20% of the total individuals. The results sug-
gested that the types of land use affected the species richness and abundance, and human activity has a significant impact
on the soil macro-animals community . Agricultural activity reduced soil macro-animal diversity, but did not change their
vertical distributions in the soil profile. The results also showed that the differences in the composition of the soil macro-
animal community between the middle plain and the west plain in Jilin Province were mainly explained by the dominant
group density and rare group numbers in all habitats.
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1.1 FEithiEsE

AR X BIEH RGP ERK, MKEPE
6~9 A, HEFRXEEKE S00 mm LI L, F
BREE 1.0~ 1.1, FAMBONFRARE R, M1 1%
HBL . THFIRXELREKE 350 ~ 500 mm, F
BE1.1~1.49, FARB NEAER, BFEL
BN B

TR REX AR BERET . AT, &
H, ATRHTELRX, B AR
(RH. BRAERMBM “=4t” Birsk) R,
KEMH R BERRKAEME AT B P55
VIR X SRR IRTE R . KRBT BB XAK
BARYTX, ®BHMEwAATR KRB, B
RamEmA “=dv” ek AEBE, AR
BHHRTERET KK S ZERAXREEY,

EAERE PR R B EEREY N
K, =AU BB AR R E, B
XA AR TE oK, B3 ARRE B2 7R H R
IR AR . H AR SR R AR AR BR R M 15 7 v F VL
ERFHRAESF R (Quercus mongolica) + %1%
(Tilia amurensis) MFIZARKREEE, [FafH %A
BATKBAEMNMM (Larx olgensis) B % TH R

x, FEMEE0EMULE, | MABFBREK
YRR, TEERRREI BN R IRTERR A
B RIRFEE (Anerolpidium chinense) FEV& .
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F20034E7 A9 A, HEHRX 2 KWHER
TW=EWE., EETRES . KETEES ., o0F
WHRERTS . BT ERE. REWRLEIE,
KEWARKS . RIGERFNERE., BiiPHRmE
ReEE U EKET A BREZHIAAEMREH
KX & BRARXAEE G 10 REKXK 28 M HLHAY
FER AT KRR L B, B ERR 4 4
BJ5, SR S0 em x 50 em, 43 0—5. 5—
10, 10—15 cm =2 K& (%R EHREE A%
YIE), B LR 696 1, FHEFIRERE L
Y (Chen, 1983; Smeaton et al, 2003), T
BT sE, shndaiksE (hRLESIPRER
%) (Yin, 1998) %%, —MELAH, Hok
EHRE, ARG R, HPRARR 55 H
HAESTIREARR, HAERSMEBG 5T,

2 EREHH

2.1 KB Tz AESHRAR

HHRARI LY 1205 5 842 H, 25k
BF3MT7H16 B 101 8 (% 1. RELRHAR
BIR (Lasius). BESWE ( Tetramorium ) FI#R
B (Achaeta), HPFHEIHFIHEX LI L/MEN
A% 49.20% ; HREBEABR (Formica) FIHR
AR (Geophilus ) % 12 35, I 5 SR KN EE
36.53%; MAXBFENEREPFL (Asilidae) 4hH .
SHBUR (Camponotus) F1F %P (Gnaphosi-
dae) % 10526, U5 EHENMEE 14.27%,

O R X R R KB - ) 91 Bl 4 213
R, REXBHIELRE . BEWBAREERE, &5
IR SR AR 55.02%; KRB EIELF
B haReR B AR F B (Staphylinidae) %% 11 4>
KR, HEPIETHENEE 31.62%; HHELH
HREZRER (Eisenia) . & BB 4h 8 058 18 bk
#} (Philodromidae) % 94 3%, &I SR KA
$¥13.10%,

PEEBF i X e AR KR - 850 %) 49 Bl 1 629
R, RBEBNERE . BEYUR. SUB MBEHIR
Bt (Succineidae) , 3 5 FEFE SR ME$056.66 % ;
HRABOERRE R RS R ( Droawide ) TS 7Y
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Tab. 1 Vertical distribution of macro-soil animals in the mid-west plain of Jilin Province

7 A Jul. 9 A Sep.

4 3% Habitat 0—>5 cm 5—10 cm 10—15 em 0—>5 cm 5—10 em 10—15 em
G 1 G 1 G 1 G 1 G L G 1

NSF 26 77 16 31 13 12 32 93 22 40 17 29
ZFS 37 115 22 53 20 32 36 51 21 31 23 17
ZFY 19 58 18 48 14 50 25 29 19 17 16 13
ZFL 27 65 21 38 17 15 35 63 24 53 17 18
XMP 20 70 13 45 10 33 17 62 10 13 10 8
XFS 19 44 15 36 11 19 16 34 14 36 12 14
XFY 15 18 15 15 11 11 23 35 16 19 10 16
XFL 11 9 10 5 8 7 15 11 15 14 13 9

NSF: H# KR4 (Natural secondary forest of middle part); ZFS: & “=db” Bj#*#k (Three-North Forest Shelterbelt of middle
part); ZFY: HHERAEM (Farmyard of middle part); ZFL: FEARME (Farmland of middle part); XMP: FEERMRENES (Natural
mowing pasture of west part); XFS: P& “=dL” BFPH (Three-North Forest Shelterbelt of west part); XFY: PG#SER SEH# (Farmyard

of west part); XFL: FE¥EfH (Farmland of west part),

G: KBEW (Genus numbers); I: NMAHEE (H/m?) [Individual density (ind./m?)].
FKARMEHEYE 7 ARERCR WY 302, & 63 H/m?; 9 HHHK 22 3, %H 34 H/m? (In the litter layer of NSF, 30 groups
and 63 ind./m? captured in Jul., 22 groups and 34 ind./m? captured in Sep.)o

BUB% 113, HEEHAMREE 31.43%;
Ak B A3 W B B (Lucanidae ). % 9% )
(Thomisidae) HIF-i7¥kFL4E 40 4, I 5 PEER G4
HAEE12.77 %,

AR PP ERE R X KR L RS BRI B8
BEAIE WA B RBREKR D, AN REERE,
SR MmARBNRBREES, MEE
ML, AATEEMENERDN, ERGERERKE L%
S RBESH MR RS MARE Z R
X 2 B0 BA B — 3t
2.2 FEEBEXRBITEHIY I EEENMLBRE

AT

KRB SRBH YA % B AR RAA B P 3R
HEMEMTEE (& 1), SEEME%EMARE
R 0—5 cm THEERLZ, HPPHXRKAE
YEL 0—5 cm T35 1 RIS BE B 2
RKo RRKAEMN., KRENEY ., IR,
FBRARmMKRBEERBEML, HEIYIEE
BHEBEGEARIBELERALE, BRAEBAK
FBHETE 3 LA R B4 AR T R B0 3h R BR B ol AE K
B+ SR W) I H 5 A FRAE
2.3 AEEFEXE TR E R EBE

A SR TR R B + SR M RE R IR B RIS B
By EAR B ER I, WA BT KR+ sh

MEEERABERW (F2), PHERXKEL
YN EEEHRBR B RS THESEEX (B
1), FHEBEKR T S PBETR AR R BRI
REBFATARE. BRAEMSHPA. RK/K
HERFIRREN RG22 0],
2.4 THFATAITRK., BBE. KBIRFE

LR S8 {:0p A

PR A ERILE, 7 H, PHRERAEK
1 ep FR A H GRS 43 51 2 PUER R R b e A
PUERAR A 8.21 151 9.80 %, FARKREIL S
PUERA H LR 51 Rl shipp F ok 5 B AR /0, B33 B LA
MR ERX S EEBE LB D THE; m
O R, SEERISRBEMREEEES N (R
3)s

hERAESERIAE L, 7 A R ERBE I ARACRL . B3
HR R FEEE g R R B m, PERARKAE
RSB AR R B m s 9 H R ER A R
MBI EE RS, PI3ER SR8 E R
HAMARR R, P ERBE AR B 4 AR R
BE& (£3), AdAEMMEL, TH59 A¥ARE
BB PR AR B 4 A R R B, PEERR
ARENEH G BN R EER, ARERAR
2R S| BRI s AR R R R (R 3),
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Tab. 2 Effect of habitats and months on individual density and group numbers
of soil macro-animals in the mid-west plain of Jilin Province
FP
# 3% Habitat H 4 Month Z H £ Interaction
HBEE Group number 20217 0.783™ 0.513™
AMMAERE Density 6.006""" 4.812" 1.393"
*** P<0.00l, ""P<0.01, " P<0.05,™ P> 0.05,
0eo 40r B @71 Jul.
a - w35t - o9f} Sep.
£ 250+ o 2
; -‘Z 30 } SE
£ 200t 3 |
z g 25
£ 150} 2 20}
4 =
[} ~ L
g 1007 & '
x T 1o}
:‘f SO+ FY sl
~ 0 s : [E 0 :
NSF ZFS ZFY ZFL XM XFS XFY XFL NSF ZFS ZFY ZFL XMP XFS XFY XFL
\:3% Habitats
B 1 EARE TR X KR L MR (A) FKHH (B)
Fig. 1 Individual density (A) and group numbers (B) of soil macro-animals in the mid-west plain of Jilin Province

H IR RIGEE R 1| (Habitats® abbreviations see Tab. 1),

®3 HEHREATABERZARERDA., #HBE. LBINESMEAREL
Tab. 3 Changes of individual numbers of Formicidae, Coleoptera, Enchytraeidae and
Lumbricida in the mid-west plain of Jilin Province

7 A Jut. 9 H Sep.

A= 3% Habitat F C E a L F C E al L
NSF 41 27 247 104 47 288 45 63 36 23
ZFS 517 81 16 108 30 148 49 12 54 7
ZFY 320 55 109 62 46 102 60 5 14 7
ZFL 343 23 190 45 14 313 40 83 34 6
XMP 79 91 2 19 0 30 77 0 23 0
XFS 272 20 1 79 10 211 13 3 70 1
XFY 39 22 7 29 12 122 22 14 8 18
XFL 35 13 5 18 2 73 18 7 13 1

H R RIARE [ E | (Habitats’ abbreviations see Tab. 1) o

F: Fl (Formicidae); C: ¥ H (Coleoptera); E: £R81Fl (Enchytraeidae); Cl: ¥ H4H (Coleoptera larvae);
L: ##% (Lumbricida) -

3 i @ PR LA RN LUR . B BUR . BUR MR

FHER BEAUN 923 R, Horp H#RE GUR A %o

HARAE PR KRR - S Y B RO
BEERTEHFEX . PMERBSE KR
RO 1326, TRk 15 25 hEfmA LRk
94, MPEERN 40 2, AT TR
ZREBRIEHALBITE. PHRANERBENE
WOR | B BUR AR B AR SRS 2 318 A,

RVGERA 4.15 £, mPERBR& SRR B0 20 5
THHZENEE, RthiS5HEH R LY
MEBE N E FERIENL LB T H, HHE
PEEEEXEEKE TR, PR LXK AR
SEETHRRE LMY LX (Chinese Soil Gen-
eral Investigation Office, 1995), HFBK R KX LEH
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BEHEE T ERERER, [EERN LY R
A2 5 0] BB AR TR IR R X R B+ el B
BAEEBEERNERRE.

ANIE) L R R A 35 R+ S W KBRS Ak
P EER, PHEXARKEMG T A T?RD,
TEEMRE, ERRANEYBERFESTY
PR AKEIERER, dTHREREAER, —Fh4
REHBHREF B RRE, ERPAER KRR %
SWIREE e BERCE B AR 00 B TE R & AP 30
BB TR RS R R A A A
YRR BARAR, Ol A IE X KA £ 4%
S BE VR B 25 BE BOR AR B A0 R e R T )
(Déring et al, 2003; Asteraki et al, 2004; Dlamini &
Haynes, 2004), b4/ W& shigi/b 7 AR KA +3%
AN EA BB (Gao et al, 2004), HE
RO A P T B KR+ S YRR B A A S R
R EE WA KR, o, REH R
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REFNRG PR AL T A A AL fe R U s i A %, 0
G REE B IMAZAE RS YN E RS HEHE
(Thomas & Marshall, 1999; Molnar et al, 2001),

AR R B + 3 S p T + A0 R AR Ak m 15, AS
[, Sl BA A 2 KA + 3 3h ) b Bl I PR AR
THEFE RIS EY (Paoletti et al, 1998),
ZHEX—HZFEHMWXE, Dlamini & Haynes
(2004) @3B 73 B A6 A (5] 3t A R A 5% 1 458 e 3]
AR R AL, KB5S K52 Eh 59 R A
b, BUBCE A H R Sl R RN A B
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Appendix 1 Groups and individuals of soil macro-animal communities in the mid-west plain of Jilin Province

I Middle part PEEB West part A1t Total
(AmnE AR RBE AR (RBE TEE RBE
Individuals Dominance Individuals Dominance Individuals Dominance

FUR Lasius 1013 - 244 e+ 1257 +++
B &MU Tetramorium 585 4 276 +++ 861 et
BRELBI R Achaeta 720 +++ 36 ++ 756 ++4+
BB Formica 251 ++ 202 +++ 453 ++
& fLFUBHS) AL Scarabaeidae (larvae) 174 ++ 131 ++ 305 ++
#H1F} Carabidae 175 ++ 60 ++ 235 ++
BRIAIRBL Succineidae 201 e+ 201 ++
P8R Drawida 148 4 28 ++ 176 ++
R R L Carabidae (larvae) 99 ++ 57 ++ 156 ++
HAERHELSI R Corvlophidae (larvae) 130 ++ 13 + 143 ++
HoERELJR Geophilus 83 ++ 36 ++ 119 ++
Fa B Sraphylinidae 78 ++ 29 ++ 107 4
A 83244 B Lithomorpha 87 ++ 6 + 93 +4+
E MR Eisenia 34 43 ++ 77 ++
REFH)H Tipulidae (larvae) 63 ++ 6 69 4+
B Uit F 4 3L Asilidae (larvae) 14 43 ++ 57 +
S5HBUR Camponotus 25 + 31 ++ 56 +
SR kBl Gnaphosidae 44 ++ 4 + 48 +
FLH B} Goccinellidae 35 + 5 + 40 +
S4B B Therevidae (larvae) 20 + 18 + 38 +
BAIHE Porcellio 16 + 14 + 30 +
4% . Bl Scarabaeidae 23 + 7 + 30 +
403141 i Empididae (larvae) 20 + 8 + 28 +
i % #kF Philodromidae 23 + 5 + 28 +

(&TF%)
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(BER)
h#E Middle part P38 West part A3t Total
Naiﬁ?l?l%jfnal MEH HEE M wyE Mg ReE
Individuals  Dominance  Individuals  Dominance _ Individuals Dominance
JEiis 8 Hebrus 22 + 2 + 24 +
o B FH4 A Elateridae (larvae) 11 + 11 + 22 +
PR ABE S Euroa (larvae) 16 + 6 + 22 +
#FHH A Lathridiidae 17 + 3 + 20 +
E % Heteropodidae 11 + 8 + 19 +
Bk#kFl Salticidae 4 + 14 + 18 +
Y FF AL Pselaphidae 16 + 1 + 17 +
BE R Thomisidae 14 + 2 + 16 +
BB Zelotes 16 + 16 +
Bt 84 I8 Bradybaenieae 14 + 14 +
£ Fl Discodomidae 13 + 13 +
B it Lot JB Skleroprotopus 13 + 13 +
FasH B R4 3t Staphylinidae (larvae) 13 + 13 +
BB % F} Zodariidae 12 + 1 + 13 +
£ A4 m Curculionidae (larvae) 11 + 1 + 12 +
BER} Gryllotalpidae 3 + 9 + 12 +
KRR Exypnus 11 + 11 +
R Irdex 11 + 11 +
it #}4h 41 Tabanidae (larvae) 5 + + 11 +
PR BRL4 B Anisopedidae (larvae) 5 + + 10 +
804 . Hyperoscelididae (larvae) 9 + 9 +
SRR B 4T AL Hepialus (larvae) 5 + 3 + 8 +
R RIBFI4h A Lonchaeidae (larvae) 7 + 7 +
B R4 R Elateridae (larvae) 4 + 2 N 6 +
BE R Nitidulidae 6 + 6 N
21 H Scolopendromorpha 6 + 6 +
R4t Cantharidae (larvae) 5 + 5 +
25| /8 Enchytraeus 5 + 5 +
&l BB B 4h Bt Histeridae (larvae) 5 + 5 +
# Pl Lucanidae 2 + 3 + 5 +
X8R4 Phoridae (larvae ) 5 + 5 +
kR Atypus 3 + 1 4 +
FEHM Cicindelidae 1 + 3 4 +
248 Geotrupidae 4 + 4 +
e |8 Kinesis 4 + 4 +
Rk H} Theridiidae 4 + 4 +
SR Allodahlia 3 + 3 .
Wi &} Butelidae 2 + 1 + 3 +
B8 + ¥ /& Byrsinus 3 + 3 +
KREERIB LI Chilo (larvae) 3 ¥ 3 .
¥ it R4 i Dolichopodidae (larvae) 2 + 1 3 "
W EER Oncylocotis 3 3 +
# AHig 8 4 4 Phalera (larvae) 3 + 3 "
iy BB EL 4 Bt Pselaphidae (larvae) 3 + 3 "
E 8P4 i Psychodidae (larvae) 3 + 3 +
BT B 44 F} Ariophantidae 2 + 2 +
gk R Adlasjapyx 2 + 2 N
B mEghh Cleridae (larvae) 2 + 2 "
B iRl 4h ® Mycetophilidae (larvae) 2 + 2 +
/NELFEL Mycetoptophagidae 2 + 2 "
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(ELER)

R Fk kA
Name of soil animal

& Middle part

P West part

43t Total

MR
Individuals

HBE

Dominance

EE B

Individuals Dominance

AR
Individuals

REE

Dominance

#14 Hi Al Tenebrionidae

4 w5l Tetragnathidae

KAHITEREIR Almeida

X eSS R Amphiareus
HARBGEL A Antheraea (larvae)
JEE WAL Anyphaenidae

E WA Biphyllidae

MR H AL Brentidae
FHERFHSN Bt Calliphoridae (larvae)
BB Chelisochella

4%3L F R Chelonariidae (larvae)
Fit88/& Chilocoris

44 1 Chironomidae (larvae)
e EH AL 4 B Cicindelidae (larvae)
Wi 485} Cochlicopidae

SHBEB LM Colias (larvae)
RER4 8 Culcula (larvae)
RMEKIER Diniella

FTEWR Dorylus

HELH L Endomychidae

A7 455 Enicocephalidae

K KERE Entisberus

K AL Erotylidae

4B} Liphistiidae

KB E LRI H Hesperinidae (larvae)
&A% B Hoplictocoris

1R DR Julidae

ERHEFH Leiodidae

538Kk F} leptonetidae

Y A5 4k Al Liocranidae

E#I& Lumbricus

T #FHh AL Lycidae (larvae)
wheRFL4h B Milichiidae (larvae)
B4R HL Mogoplistidae

FL4) 1 Muscidae (larvae)

B PSR Myrmedobia

L1818 Pyrrhocoris

Hi ¥ B Scaphidiidae

HHE Seydmaenidae

£ & B} Scytodidae

K% H Sicariidae

ER{&PFl Theridiosomatidae
A4 FL Valloniidae
FrkgE B4 H Vanessa (larvae)
FIER Velia

B WRB} Zoropsidae
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T+ HLEERE, ERG BHARN 10%EL L+ R RLAH,
KRN 1%UT . KEFFH (2003).

+++ Dominant group, individuals number is more than 10% of total individuals number;

10% and 1%; + Rare group, individuals number is less than 1% . According to Yin et al (2003).

+
AEEE SRR 1%—10%; + WRAXRE, THRESEH

++ Frequent group, individuals number is between
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