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Community Composition and Distribution of Soil Macro-Arthropods
Under Agricultural Environment in the Black Soil
Region of Jilin Province
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Abstract: [Objective] In order to learn the effects of land-use on macro-arthropods community. [Method] The soil
macro-arthropods in the black soil region in Jilin Province were investigated with the emphasis laid on the species richness and
abundance in relation to the types of land-use i.e. farmland, farm garden and Three-North Forest Shelterbelt. The soil
macro-arthropods were hand-sorted in the field. [Result] A total of 2 357 soil macro-arthropods individuals was captured and fell
into 5 classes, 9 orders and 70 families. [ Conclusion] The results suggest that the types of land use affect the species richness and
abundance, and human activity has a significant impact on the soil macro-arthropods community. The agricultural activities change
their vertical distributions in the soil profile, and improve the richness and abundance of macro-arthropods in the lower soil stratum
especialy in July. The results also show that different soil macro-arthropods are sensitive to changes of land use.
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450~650 mm Z i), [EKIFELESE 6~9 Ay, Ji
AR A AR BIF R B AR T A T
KAETFA FWTT, EPEMAARN TR A8 &
H R RS el A« =6 B4R AT A2 3987
SR AR . SRFEISIE] 4 2003 4E 7 HA19 H, & H
Bt 12 4, BEANFEHBENLE 4 M, BT T
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150 cmX 50 cm, #F1E 124> 0~5.5~10.10~15cm
3 )2, AN BRI . bR A SCHR[24]
TEREL N, — e ERL, o seE,
[ Ge A AER . S0 B U S 9 s AR S D
ANFl, RS AMAEOY TS

2 HRSN

2.1 KB TIEFHE AR

AWFIT 2 SRR T 8 2 537
SRR TS5 M9 H 708 (R D o LA
KBENEWE (Lasius) IR IUE (Tetramorium)
5 B IRANA R R ) 50.57%; UL 2B ki
(Formica) . &} (Carabidae) 14 fa H
(Scarabaeidae) #H1%% 112, JL /- AMA%L 37.37%;
P KRB % E (Hebrus) « 55 ILE
(Camponotus) FZEdAl (Empididae) 4% 66 2,
S EANMAEL 12.06%.

Tablel Compositions of soil macro-arthropods in different agro-habitats

e BiP#k  Forest shelterbelt Ja R AR Farmyard &M Farmland
Séil animals AMEHL PRz AMEHL Pz AMEEL Pz
Individuas Abundance Individuas Abundance Individuals Abundance
HUE Lasius 270 ++t 222 et 266 FHt
% iUE Tetramorium 205 +++ 146 e+ 174 +++
IS8 Formica 173 +++ 54 ++ 24 ++
3 {1 Rl Carabidae 79 ++ 54 ++ 27 ++
JUER FRL4) B Corylophidae (larvae) 68 ++
KR4t Tipulidae (larvae) 56 ++
35 BRIl L Carabidae (larvae) 55 ++ 18 ++ 1 ++
4R H Scarabaeidae (larvag) 29 ++ 49 ++ 51 ++
J55i JE Hebrus 18 ++ 3 +
51518 Camponotus 18 ++ 3 +
Al H Lithomorpha 1 + 15 ++ 9 ++
4>t H A} Scarabaeidae 11 + 1 +
S4B Therevidae (larvae) 10 + 7 +
P F} Gnaphosidae 9 + 13 ++ 13 ++
THF} Goccinellidae 9 + 10 ++ 7 +
[543 H &} Staphylinidae 8 + 33 ++ 14 ++
% H R4 4L Curculionidae (larvae) 8 + 2
i H AL Lathridiidae 7 + 4 +
FHLBEF8 R4 1t Hyperoscelididae (larvae) 7 +
HudR i J= Geophilus 6 + 34 ++ 1 ++
HEITRL4) B Empididae (larvae) 6 + 5 + 7 +
HELEF} Philodromidae 6 + 7 ++ 2 +
%% H &} Discodomidae 6 + 1 + 5 +
Uik J= 4 2. Hepialus (larvag) 5 +
E iR} Heteropodidae 4 + 1 + 5 +
#k R} Thomisidae 4 + 1 + 4 +
#&% /& &} Nitidulidae 3 + 1 + 2 +
IRk 4) e Tabanidae (larvag) 3 + 2 +
PR dE 4t Euxoa (larvae) 2 + 9 ++
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4:3% 1 Continue Table 1

SR LY Biy#k  Forest shelterbelt Ji R pildih  Farmyard &M Farmland

Soil animals A% PR A% %7053 AMAREL LR
Individuals Abundance Individuals Abundance  Individuas Abundance

WP RERE} Zodariidae 2 + 1 + 3 ¥

Rk} Theridiidae 2 + 1 + 1 +

F64: o} Geotrupidae 2 + 2 +

RIREL IR L Sciaridae (larvae) 2 + 1 ¥

FEWUE Zelotes 2 +

AR @ 45 B4 Chilo (larvae) 2 +

Hblk JE Atypus 2 +

ICH R} Psel aphidae 1 + 9 ++ 2

K3 R i Staphylinidae (larvae) 1 + 4 + 1

/N# H R} Mycetoptophagidae 1 + 1

#ISCRL4) Ht Mycetophilidae (larvae) 1 + 1 +

HH Bl Lucanidae 1 + 1

28 R L Cleridae (larvae) 1 + 1 +

Wi < #.F} Butelidae 1 +

ik )Us Atlagapyx 1 +

fifi iz £ il J§ Skleroprotopus 1 +

& Rl Scydmaenidae 1 +

MRt Muscidae (larvae) 1 +

St & F} Liocranidee 1 +

+ilk R Heptathela 1 +

K it 4 Bt Dolichopodidae (larvae) 1 +

Sk KI5 ) Diniella 1 +

TR R4 HL Colias (larvae) 1 +

Tk R} Anyphaenidae 1 +

D RISRES) B Anisopodidae (larvae) 1 +

X Hi{¢i s Amphiareus 1 +

- Rl B Chrysomelidae (larvae) 6 +

1638 B4l dt Cantharidae (larvae) 1 4 +

ZigJE Kinesis 4 "

REERI4) B Lonchaeidae (larvae) 1 + 3 +

[ 1% )& Byrsinus 3 .

518 & Allodahlia 2 N

B R4 dt Psychodidae (larvae) 2 "

R . Pselaphidae (larvae) 1 ¥ 1 +

iR} Zoropsidae 1 ¥

i T Velia 1 +

Bk R} Theridiosomatidae 1 +

ZLIFL Pyrrhocoridae 1 "

%I} Mogoplistidae 1 4

R4l B Milichiidae (larvae) 1 "

i T R Julidee 1 "

KEEFF Erotylidae 1 +

NI R4 i Elateridae (larvag) 1 .

413 Chilocoris 1 ¥

i RL4) HL Calliphoridae (larvae) 1 +

4 1B} Biphyllidae 1 N

16 KAk Jm 4h B Antheraea (larvag) 1 +

1 ik B} Tetragnathidae 2

R0 % Porcellio

U2 H R} Tenebrionidae 1

il Total 698 710

O TRAERE, AR B 10%LL by +H WTEE, AMARLE BHPURIN 1%~ 100%; + W FAERE, MR SO 190, 1
+++: Dominant group, individuals number is more than 10% of total individuals number; ++: Frequent ?roup, individuals number is between 10% and 1% of
total individuals number; +: Rare group, individuals number is less than 1% of total individuals numbert®
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Bl pr MR L3R AT 55 2 1 129 HL, R34S HE N Bl
P IUE A, L B AR S AMA R 57.40%;
DLEHE A 20 R, & fu RN URD R4 d 55 7 2K,
LA R 28.61%; Fh A R HESR I b Ba B HORL
(Staphylinidae) . Hulkit)E (Geophilus) A1 fi ik
%l (Gnaphosidae) % 45 2%, Ly M4 13.99%. f&
B A Pl M LSRR T BT i ) 34 2% 698 K, fi#hk

A D O A i I L 3R o IR R A A5
52.72%:; i WARHE MR . 2 R G 10 T R gh

1128, o /MARL 42.41%; FRfs RBERIEIL 21 2%,
L AAREL 4.87%. TR FHILFR KT 35715 1 34 52
25 710 L, AREASEE N SR R SR, L K
FH AANMAELT) 61.97%; 5 WASHE IS . 20 RIS

R2 ARERABELEDEAINEELETSHH

R 9 38, S/ MAKL 23.80%; A RIFER
HEL 4125, 30 MA%L 14.23%.
2.2 KRBT EVRHIRFENMAEEMERLER
Tk
ARSI ST I B AR RIS A )
0~5 om TR %, B L BE 3 R b 2 s
(R 2) o AHEIAEL, Jm R bl 15 e sh ) HE AR
R LR BAHZEAKR, R S); KT
IR E L RAT— € RN AR
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Ao A LB RA RN, ToR R SRR OL 2
AMRE R R 2 1) RS2l R AR T AR FH A 05

Table2 Distributions of soil macro-arthropods in the soil profile in different habitats

At 7H duly 9 /] September
Habitats 0~5cm 5~10cm 10~15cm 0~5cm 5~10cm 10~15cm

G | G | G | G | G | G |
ZFS 35 101 20 51 18 28 34 58 21 29 18 16
ZFY 16 43 16 40 11 35 23 29 16 16 14 12
ZFL 24 40 19 30 15 16 32 48 22 30 15 15

ZFS: “=db” Bigrbk; ZFY: JEEAREH; ZFL: RE. G KBHEG 10 MEREMY). TR
ZFS: Three-North Forest Shelterbelt; ZFY: Farmyard; ZFL: Farmland. G: Group numbers; I: Individual density (ind./m?). The same as below
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Fig.

Individual density and group numbers of soil macro-arthropodsin different habitats
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2.3.2 RIHORTEE ORI IR S I T AL
EBEEAAL, 7 PSR B> SRR A, 9 A
B bk e R i el > A B, Bl AR B s v S
B R T3 BT B 1R AR FAD J R el (U]
-B) o AMBHILLEL, By MRS 9 A TR, Ja
R A bl A AC SIS R 9 T BT, (ETHRE
W LA 2
2.4 THFRATAMELRE. BEWE. 8. TH
XME PR BRMIENEIE
WU . B iU R DR P
ol ORIt YRRl ERAS AR A A A 35 ) 22 57 M
WA (R 3) o 7 HBREIUR . BUR . 2 HRIEH

B 4 DIPEMABERI, By bk fm R il
Hb>AHH, < R Rl HAS PR K S B > Ak >
Bk, ESUR A AR B bk = R > H
B K H S R A U 9 A /MAKEE I B T 7
b, e ESE IR 9 A/MAKCE A AN IR L
TR, AEBTRSREEASRBCRAN L, SIS AR B>
PP JiE B el 3 SRR A FH > i R A el > B 4
B, WUR AN BB SR 3P bR A AR 23 J 2 o TR
el 3t AR A A N 2R AR (RS AR 2 A, 28 RS
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Table 3 Seasona changes of individual numbers of Lasius, Tetramorium, Formica, Carabidae, Carabidae (larvae) and

Scarabaeidae (larvae) in different habitats

L) By #k  Forest shelterbelt Ji Rkl Farmyard A& Farmland

Soil animals 7H Jduly 9 H Sep. 7 H Jduly 9 H Sep. 7H Jduly 9 H Sep.
TR Lasius 171 99 171 51 112 154

B UE Tetramorium 163 42 92 54 19 155

1% Formica 166 7 50 4 22 2

# R} Carabidee 50 27 28 26 15 12

B R4 H Carabidae (larvae) 43 12 16 2 7 4

S R4 H Scarabaeidae (larvae) 20 9 39 10 26 25

3 it &= VTl N w S L7/ B Y e & AT E I E

B S B A R oK AT e 21 2%,
B IR EELY) 26.58%, = B AL A TER Y DL
AR, I RBEMER 2 207 K, 3R A EAMAR
T2 T 86.99%, EAITE MR TR LI R AR
RGN IE RS EE, R T KI5 4—5
PRI 358715 SR B 53 A (R 520 o

ANV AR T AR, KT 315 SR B P
FEREENAN A B A B A7 — e 22 o J R ATl
bR FH A 55 - S5 S ) SISO A A% B W Wl A A1
ANV A =T B KB SRS PRI TR AR A 2
J3E i e A7 T 3, A X AR 2R PR B> T A
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A FAT RIS I S A e EE A M ORI
RBLIHILY, BEE LRI, TSR,
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IR IA) o3 A S N385

NIRRT R B 1 33875 SR S o0t - b ) A A4 i
AN] o WORE S AT JE X g ) — R Y
JEeshW, R S S IR AR R ) 61.37%,
i3k & i 2 (1 /& Lasius. Tetramorium F1 Formica, &
th Tetramorium 76 75 AR5 20 A 220 A A HFRE
ARSI, S0 IS o A A, B A e
NHREENEARE, 2 U7, iR Uk}
BTN A PG AP B B S, (RS [R] 8 TRl AE 7
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XARe 9 Ao AR HCKh TR N G, HATFFIAR
H Lasius Al Tetramorium MARCE FFHIEZE AR, i
DA A L — A

BT H R PAE S 2K B3R, Et
RS AR EEEN, TR H B dg
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4 g
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