500 #4555 st = = Eire Vol.29,No. 5
2009 45 H ACTA ECOLOGICA SINICA May,2009

THRLIRRENRESRER PR TIE
ABARS FTEHE

gEW?, AKE H5Hh!

(1. H B B Uk BH R A S BF T T IEOARARAE 2 K vl , JEFH 11001652, vp [WRLEBe T AL Be , dbat 100039)

RE: T ENYRRENRESRENEBELBE ST IHFITIRERE S RGEA FAMRBIST K | o8+ 3T 3 Y B TE 25 R E Y
M, F 2007 EXFAREIL X IRAEMRESRG S 5 N FEREM B YREHT T RIS, LIRIEIES)Y) 36210 H, 4
HFKBEF218 432 H, hBEEBENEW H (Acariformes) F155 E H (Collembola) , /#7245 RF M : (1) ATARK . R+ 13
VIR BB ARBB B R TR (2) BRIE AN TARSE , HAAREL K B+ sh A Y e 7 A X B AE; (3) BRidA
BEAARSD , HAAREL R | h B 3B S Y SRR ETE 9 AR BIR KR E, 45RFBH, WAENRB AT LIRS YRR TEAE K ZE P is)
RN TR

KB Y SN WAEMRES RS ATH

XE 4 S :1000-0933(2009)05-2361-08 FE4HFES:Q142,0948 LHEKARIRAD: A

Composition and seasonal dynamics of macro- and meso- soil fauna in secondary

forest ecosystems of Liaodong montane area, China

JIAO Xiang-Li'?, ZHU Jiao-Jun', YAN Qiao-Ling'

1 Qingyuan Experimental Station of Forest Ecology, Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China
2 Graduate School of Chinese Academy of Sciences, Beijing 100039, China

Acta Ecologica Sinica 2009 ,29(5) ;2631 ~ 2638.

Abstract: Soil fauna is the important composition in secondary forest ecosystems. As one of the most important factors,
vegetation type plays a critical role in influencing the composition and vertical distribution of soil fauna. Aiming to survey
the impact of different forest types in secondary forests on composition and dynamics of macro- and meso- soil fauna, macro-
and meso-soil fauna within five major forest types of secondary forest ecosystems was investigated in 2007. There were
36210 in total macro- and meso- soil fauna found in the investigation, which belonged to 2 phyla, 8 classes and 32 orders.
The dominant groups were Acariformes and Collembola. The results showed that: (1) the fluctuation of groups and
individuals in planted forest stands was much greater than that in the secondary forest stands, which indicated that habitats
of secondary forest stands were more stable for soil fauna than those in planted forest stands; (2) the biomass of macro- and
meso soil fauna in July reached the maximum, except larch planted forest stands and (3) biodiversity index of macro-and
meso- soil fauna reached the maximum in September, except Manchurian walnut forest stands. The above results indicated
that fluctuation of groups and individuals of soil fauna in secondary forest stands was less fluctuant and more diverse than

those in planted forest stands.
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HESYBEE K, LS EWREKESRENEEARBM . HEAIYEHBRLRRR, Y
FRAGF S B BRI o Bltn, tIsh iy aT AR IR 5 ) 228 SR I A B IR, R SR M8
W BN, LIRS AL AN SRR AT LS e 45 TR S R A B A S5 RE Y BRI T A7 A 9 B A - I
ShIXT FRBE B TR 32 12607 5 T ELX ST REPEVE F S s Z AR E R i i %

AT S B A E N B2 BESE, A AR AP R 0 % P U 4 BN TR AR AR
HIESH YRR SPGB LR T WA RAR YA AR SRR M AR S A2 A N TAR L sh W BT 45
1iE s R B AR F 2 e UK UK R R TGS o P I sh eV 41 i R B IR T2 S0 M A
KT HIIAMED I, IS BEE ARG SHBCRLE AR . KRB MR s T
TR

IS RBER AR IS A R SRS BT R E AT . RIS B AR R
AR RIAR R X st fr) + 38 R B, R 88 R B R M R 3R

AIRAEMERIEARE TS TIRE LE R ERESRE, ZRGEHESHER, B AN LTHAMRA
U RIS KR AR S R GRS Y R ARG R EEERER, BAT, TR X kA
MAEB RGN LIRS YFR B . Bk, 4 3CUL 3 3h W i MABC BB IR B U A BT S
IBFFEXS G, XA [FIARE ) SR S Y RE TR B2 U A AR AT TR A, B FEBR KAEMAE S REEA [FAREL + 5 3)
YZET AR, B AR R AE R A S R G FR B EEREEE
1 HRBRMFRSTE
1.1 5 XAEEA

AR AE BB Be U B A= A5 58 BT i IR AR bR A= 25 L 36 (41°51'N, 124°54'E) (GPS, eTrex Vista)
MRHFEFT o ZXEFIRA T 550 ~ 1116 m, J&BRIR RREVERE KSR, XA F@ KER , EFRAEW, R
3.9 ~5.4 C, BfRIRE L IAE 1 A Gy, Sm BB R IAE T A0 R <R 36. 5 C , ARSI -37.6 C,
=10 CHEE SRR 2497.5 ~2943.0 °C, JoFEHA 120 ~ 139 d,F34 H B8 2433 h, &EfE/KE 700 ~ 850 mm, F
BHERTE6 ~8 Ay, TR g,

XA BEEL N R LA AR AR A B R J5 3B W B AR T B R AR U AE AR AR, BRI St AR
AREABRAROBR | Z% ARBR ZEAN N AR 38 i A N AR, B DL 52 ol Bk ( Querces mongolicus ) | # Bk #k ( Juglans
mandshurica) K¢ ( Betura costata) 11147 ( Populus davidiana) 5 ( Acer spp. ) .1 H & H#4 ( Larix olgensis) \£T.
#i ( Pinus koraiensis) 2 =E o
1.2 FeEhik$

AR UARIBIL X IRAEMAERRGH 1 5 DA RIAREL (S BRAR  Z2 AR B BRAOR 7% it pa AN DAk AT
WANTIAR) APPSR . S BRI S 28 8 F 2N 5 AR (E2ME 0. 8) (FH B {H d vk 1 v b T AR e
79 ERIRITHR ; AR R E AR PR S PR (EEAE 0.4) L (EZME0.3) Mt (FEEME0.2) H
FRITRATHR ; IR AOM BBk (2B 0. 5) M) (EEZ2E 0. 2) Jy TR SThR; LA N TARFIEE HFA N
TARI Ny 43a A 2lbR, BT ERE b I ST b SR AR A — B LR 1
1.3 REERSE I

BFHMAAET 2007 £5 A®1,6 H#1,7 A#1,8 A%1,9 A#1 %9 AR (10 A4))6 W58 M, # 45 Pt i
400m* (& 1) K430 4 RN/ MNETT  BRE T , KRB 38304y 2 2 EURE : P75 92 (30 em x 30 cm)
MO ~15 em( EAE 8 em WEMAR) 15 ; P AL LIEZ Y 70 4 EBAE: HEYZE(ER 8 em WEAEK) ,0 ~5
em.5 ~10 cm F110 ~ 15 em( B2 S em EMAE) 12, BB A FRER TR 2051 0 B 3R BK A+
Y ARAH 75% WS EE G , B BB T RRR 542

AYEKIE KRB h A IR Z Y B ARARE (B , BIRHRAEAE 75 % HOTRE Hh I T0URR 3 W il LE T
FOTEDRG TP vk L, AR T SRR 4R T H R T TG , 7E R FRE B BIRRE TR
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F1 FEHEEEER
Table 1 General descriptions of the five plots (20m x20m)

B AR PRBREL - WR g g DREE ORERRERE ol aaw)

ot area Elevation Soil depth  Litter depth . .
Forest types ) Aspect Slope (°) Vegetation (importance )

(m*) (m) (em) (cm)

BBk Wk Juglans mandshurica

EHBEAR AR (0.5) + 7k g M) Fraxinus
Juglans mandshurica forest 400 648 SE 20 30 5.8 rhynchophylla (0.2) + HAth

Others(0.3)

%1 ¥E Quercus mongolicus
(0.4) + Zk #th M) Fraxinus

4Rk Mixed forest 400 644 SE 20 30 2.7 rhynchophylla (0. 3) + 1145
populus davidiana (0.2) +
fth, Others(0.1)

%1 ¥E Quercus mongolicus
AREBRA 400 636 SE 20 30 2.7 (0.9) + 7k iih M) Fraxinus

rhynchophylla(0.1)

Quercus mongolicus forest

S TH-PA
i -I-M\AI;H( 400 633 SE 20 30 4.6 Y& M# Larix olgensis(1.0)
Larix olgensts forest
A
ELNNTAK 400 620 SW 15 30 3.8 ZI ¥ Pinus koraiensis(1.0)

Pinus koraiensis planted forest

1.4 BdEHT

A 3CRE XL ESEREN A G BE 10% LA E 5 8 TR RE AL L S 1% ~10% ;7 B 2K RE R
AMEEE BB 1% LT,

FIFH Excel F1 SPSS 13. 0 A #rGe i+ 504 , 31+ B s AL 85

Shannon-Wiener Z24E1EFE % H =- 2 (n,/N)In(n,/N)

0 56§ DSERERMEREG N IBETE A BB MR B
2 ZR5H5m
2.1 RFEARBEIKR PE LRGP HBRESRE LT THE

ES AR o, SR 3h ) 36210 H, 75 RE T 2118 432 H, IMARBHAHEH
( Collembola) F1E H H ( Acariformes) , — 435 5 BB 56. 8% ,25.2% . ¥ W2AKHEA 70 H (Parasiformes) .
¥U3# H 4 1 ( Diptera larvae) /M52 ( Microdrile oligochaetes) #53# H 44 31 ( Coleoptera ) . 3% H ( Hymenoptera )
S HARNMA R, A/COREE B MEB R B MAEL) « 2Rk (0.82) > LA ANTAHK(0.69) > ZeARM
(0.44) > SR (0.28) > FEHIANTAHR(0.26) (£ 2),

TR WTEA RIS rh RO MABCR R ZE R . IR 3B S R R (25) > R 3h )
FKRFH(21) > L NTART SIS (17) > VM A N TTAR 3RS YRR (15) > b Bk L3 32k
FE(13) o AR AR TSN MEE(28% ) > Sl BRmk L3RS A B0 (23% ) > EABEMOAR L334
5 (19% ) > LR N AR LTSN AL (16% ) > Ze AW LTS Y MEE(14% ) (£ 2) .

KB LS EES ~ 10 H [RIFER MBS i SN, TAELLA N AR A A AR 3h
BR(E 1A) o WA RS YEBBAEERFDE PN, BB N TTARK 3 3R 30 W 2SR A i
K, AN TARTIE S YIZEBEELS ~8 H Oy [RISEHERON N, 76 8 A 3k B & K18 ; I A N TAK L3 30
KHEEAE 6 Ak BlEKME, Z RPN FEMRE Y MARUE 257 A B3 (P >0.05) , A [FH
By la] LIESH AR T BE (P <0.05) s AFEME - S YRR Z R A BE (P >0.05) , AFEHAH I
TIEF YR B ER A BE(P>0.05) (K 1B),
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%2 FHUKFEHEK RETEYREHEBRNE DEHMPEAR (/m’)

Table 2 Dominant and familiar group composition and quantitative distribution of soil macro- and meso-fauna in five different forest types of

east montane area(ind. /m?)

FRTY Forest types

1Bk b AR X s
¥ Groups Juglans FAM Quercus Q%AIM %nt%}\j:% 5 BRI I
R ; R Pinus koraiensis  Larix olgensis Percentage
mandshurica Mixed forest mongolicus Note
planted forest forest of total
Forest Foest

2 H Collembola 3748 2861 3391 2904 7650 58.52 ++ +
FI5 H Acariformes 1052 1269 2790 1999 2009 25.96 ++ +
24U B Parasiformes 580 295 173 584 - 6.39 + +
53 B Coleoptera 278 - - - - 1.08 + +
JEfLEEE B Plesiopora 141 - - 78 - 1.05 + +
53 B 4 531 Coleoptera 113 124 129 - - 1.34 + +
X3 H Hymenoptera 111 71 98 93 60 1.23 + +
A/C 0.44 0.55 0.87 0.89 0.26

+ + +; IR, HAMA L 10% A Dominant groups (accounting for the total individuals more than 10% ) 5 + + : W WLISEE, HAMAS S &
$1 1% ~10% Common groups ( the percentage of individuals 1% ~10% ) ; = : JAR AN EERE + B WAKHE + HiF JEHE, The sum of dominant

groups, common groups and rare groups

—o— iBkHRbK 2 SRRk —*— EI SR
Juglans mandshurica forest Querces mongolicus forest Larix olgensis forest
—a— JUARMk - ZTHAHK
Mixed forest Pinus koraiensis forest
30000 16
A B
:.‘:j 25000 ~ 14
E £
£ 20000 |- B 2
& 2 2
¥ E 15000 [ 20k
< _ﬁ 3
S 10000 H sk
3 7
= e
S 5000 6
0 I | I I | I 4 | | | | | |
5 6 7 8 9 10 5 6 7 8 9 10
Ay Month Ay Month

B RFEAKE TSSO T 1 3 A

Fig. 1 Monthly variation of groups and individuals of macro- and meso- soil fauna in different forest types

EEHHEH -

IR B R AE 6 Ay ETF,7 A RFFAAE,8 Ay T IE,9 A A /MEE BT, 10 A 6y R 2%
AW E BB EEERTH—HAT TREREESETAIES 217 AfE EF,8 29 AMGRrg T, 10 A
WETt. LAAMRIE 6 AF LTt R —EHAT THES . JEHIMIE 6 A fhr 2l E7t,7 A G 2R TR, R
AT T FEREHE (B 2) .

5 AR BB R, ISR AR, 6 A& askiE B SR &, A SR, 7 HH
S PRARHLR BRI R, AR, 8 ARk R H AR AR . 9 H Wbk kst B B i, 5 1k
Mo 10 AMLotpphiE B EE AR (E 2) .

RHEHEEH -

BBRAOAR b E E 7E 6 2 10 H iy A 23 W B2k SRR E S B 230 B H T RS 7E 8 AfA E
Th S EARARESH 6 A EJt, AR5 TR, BJE1E 10 Ay EFH M ATHEBHEE 6 A EAZE, —H
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RFF M M A T rE 6 ABARLE . o
B,7 A6 FRBEIERIKT, RIGHE 10 A HRMT g Jrslans mandshuricafores
FE(E3), . 20000 | L ;‘;‘?ﬁ? fl;:eSt

S A YLUHVAKELES FI R DKM AAE 6 9% £ Ouerces mongolis ores
wHHAPRZ0 0 , SRR 57 A 0 L g 5 1soo0 | D e boraiensis forest.
EAARR R, 2 AR T8 A UMb I B AV 3 e s fores
BUR AR, ECAD BRI RSO 2E R 259 A MEidkmskn S 10000
Ve rAA SR LI H AN AR R, EABAREIR 10 H el B
ARAR LI 5575 , EoA R F Bk (18 3) . 0%
2.2 RFEMKEK PR+ s M R 7S .

B BERPR Ze A bk B2 AT AR L0 0 A TAKER S s
I R B 5 ~7 IR TR 1
7 ~10 F 4y a2 T R S E A A AR R+ 4% B2 ARSI AE L
ij]% EE%E‘E 5~6 H ﬁ’ ZI‘E—‘J 515 _tﬂ‘ ﬁ%“ , E 6 ~10 H Fig. 2 Monthly variation of Collembola in different forest types
Bl R TR 4) .

5 Ay RS AFRMELR  h B SRS A R A — 256 A MM AN TR H B RS Y&
B, AR S A W B A7 A BB AAROR | 2 S s ) A B v, 9 A N AR 2 1 3
Sh YR A8 A WIBbR R R S sh W A B e, A N TR B S s A W B A I
9 At LS EY BT —MEARE ;10 A MM A TR 2 R sh Y A Y B, IKEMCR P+
EY AR (E4) .

—o— Bk AR —%— ZLRABK —o— Wbkt Ak —A— FEERK
Juglans mandshurica forest Pinus koraiensis forest Juglans mandshurica forest Querces mongolicus forest
e —H— VR —B— JukHk —x— LIRMK
Mixed forest Larix olgensis forest Mixed forest Pinus koraiensis forest
—A— SR 20 —XK— JERA bR
Querces mongolicus forest Larix olgensis forest
5000 '8
4‘:: 4000 o
) 2
8 3
S 3000 |- g
E a
< I
£ -
> 2000 ]
I
E-
1000 -
0 1 1 1 1 1 1
5 6 7 8 9 10
H 4 Month A4 Month
B3 RFEbRE N H 23Sl K4 REMER, S sk YR sh ARk
Fig.3 Monthly variation of Acariformes in different forest types Fig. 4 Monthly variation of macro- and meso- soil fauna biomass

in different forest types

FEBENERS, K PR RS EY BRI IE M. BRIEHIRASS, ZRSVREY BT A ik
B VEEAE (V& AR TS WIE 6 A (r ik BIEE ) , IR AL Yy B E I ok (B 4) A RIAREL s A=
BEFARE(P>0.05) , AR A GE RSV EYRERBE (P <0.05),
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2.3 REMEK P+ 2T S

A [RIAREY 1 458 5h ) Z 4 1 ( Shannon-Wiener 24514 —o— kiR —— LTHHK
BE) EAERFERIAR, SHAPMARLIEY Z M, _E_Qé,'m mandshuricaforest %ﬁi}ﬁ‘;;‘"em forest
5AET A2 TFRESE, 37 AhiksinnN,8 ~9 A . ;‘;e;f;’;es‘ Larix olgensis forest
BRI R B R AME AR E Y S 2091'”0“ mongolicus forest
AR M HRAL, AP PN E 23 51 B BUAE 7
AHBm9 Afy. SHdiEk s SN2« W” R 18-
oAk, SRRV R AN (Bt 4 ) S BAE 7 Ay 9 A
#r,9 A EKERT 7 Afhr. LWMMAN S AHFHFE L
F+,8 A BT, &AM s 7E 9 A 3
BB, BREIBMARSIN, L e e 9 A hikEl
B, BANRRObR 1 3B 3h i Z AR EZE A\ A X B B R ME
(E5), ZHMERFAEHERRBE(P<0.05),
ARABRERBE(P>0.05),

3 iFitE4EiR
3.1 REMRBEK PR+ sh i nt 06— e

5 2% 2005 ,2006 4 HBF5E " 8 9 sh iy J343 Month
MR B I HMER SEEH, AR BIFEL TX— e
TEBAT WA, EARR RIAREL R BB T E forest types
HMEHMBESTESEH. 2EEE M ES
FIRE &I, i B AR B RSP NRR MM a2 B R ERL, Bk, hE A% T RiF
MR

T A ARE R H B, SIAOMIRAG s 7 A X — R MR R B  JE AR B R S BT B
B, R MR N EERY ™ . Mg IAkrh RIS YIS R 785, B AZETE Ak b g3 B B A
RBIE T A AREY ; SRR P RV DD S A 3848, BT AFESARRAOb b 3 22 B MBI F AR RL, 5340,
BRI R S MABO BB B T i T AR /NSRS R CGRIRE ) , A Rk
R+ 3 sh ) 2 I R R AR

WAMMREL K R 3R ) SRR AR B0 shv BB, TN TAR H3ESh oK A+ s 26
FEBCA MRS Sh B K, R R AE AR N TR A R i A 3R ™
4.2 REMBEK PR+ RS A Y&

9 Eh My A Wy RS SRR RIAK IR At i - SR B, PR R B R R AR IR . s e B R
RBU AR N Be K s i A SCRAN T EERRE TR s e E., B ERKSE
7, DEGWAEMERIN SRR (B 4) . BEERENAS, DIEDYNEYELE T AHhiksgE, BRE
SR ) SRR RS 2T S S RS SR B AR 4k, DR I s R R RS M AR M B B S A
[FIREREAS I MR AR ARAFE . BRI AR BAE 9 AW SRR, B TRIPNEARN SE L mEZET
o HILTEO ~15em + )2 B FRBUR K B M 5] i o
4.3 RFEMRTK PR+ S 2R

KB+ 35830 W) Z 5 80 (Shannon-Wiener ZAEMEIEH) £FE R A B 2.0, XFEEZHMBHME
g5 B BT SRE G AR H Bl R A o BB EE SR LIL ST o SRS B 183 3.0, T 5
2 R B I SRR B RS RS DTS R R, DRSS R R T 1.0, AT T AR

Shannon-WienerZ £t $4 4

Shannon-Wiener diversity index
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F 3L R 2R R P 2 o

EREIBEAARS D, oAt ARELR R+ 3 sh M 7E 9 A SRR R . 8 H rBi ki bk b i 3R H A B g5 H
BOR T, RIGTE 8 A MR RN ZHEM, MR, H RS WFISTBERLE T ~9 AR BIHRAME™,
P AT X AL T AR , BT A - s W) M SRR 9 A B s S RIS B S TR 45 R — 2. T
BRFEZE NN LA F, LY ZREPEAE 6 3 IBCRE . {H BT HbAR R M9 AREY & 3, 41
W, NTTAR SRR e APAE O A I BA e A SR

5 MFREL PR T RPN IS M B AR AP SRR AR R RS2 o V& WA By AL M SR R ¥ 1) 20 i
BRI RMAY , BT DRSYIHRERE . DRSYEAEE = VRER TR EE RS H I Hig
HER, T2 B BB LR . R TARBEATRE MESING , TIRSh YRR 7E A K BEhT f /b ; 13
ShPITETEE N TARE LR BT Bl P9 B B i i B e £
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