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Changes of Soil Fauna During Forest Restoration
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Abstract: Changes of soil fauna communities were studied by Tullgren dry funnel method in the grassland, pine,
mixed Schima superba, Acacia mangium and mixed Acacia forests during four seasons of 2003 — 2004 at the Heshan Re-
search Station. It suggested that there were significant effects of season, plantation and soil depth on soil fauna (P <
0.01, three-way-ANOVA) . Soil fauna were conspicuously abundant in autumn (P <0.05, DMRT), but conspicuously
succinct in summer (P <0.05, DMRT) . Soil fauna decreased significantly (P <0.05, DMRT) into deeper soil and most
of them concentrated in 0 — 5 cm soil layer. The order of all plantations was mixed Acacia forest > Acacia mangium forest
> mixed Schima superba forest, pine forest and grassland. Significant interaction can also be found between plantation
and season, and plantation and soil depth respectively. Soil fauna varied mostly in different plantations in autumn when
soil fauna developed 1o the highest level, and the differences of soil fauna were discovered largely among soil depths with
better plantation. It was concluded that man-made reconstruction to ecological system was beneficial to forest restoration,
and the differences among various plantations might be correlated closely to the amount and quality of the litter in the
forests .
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W R 21%

PR A2 R 20 4D 80 AR A0 & BAR K Y
B A SEN—1 0%, FERLTHREESR
RREMAREHE N TZIBHR N EBRESRE
Pk E SEE (Zhao et al, 1998), 20 H42 80 44X
Pk, ARIKEASENMRBBTRELRRE, &
EARMRGE PR T A RIKE £ B E BT (Hobbs,
1996; Higgs, 1997),

R EERH X 20 42 50 4405 BB 1A IR
AT BRE AT, 20 4 80 A48 XA
H—EFRXF AT, I B RIES
REWRESEEMBUERRAMNESFIARMET
ATEHEER (Yuetal, 1995), BE4 20 R4EHE], 5
IR TARBENE R, BEEsEm
BREROEEESNBES BB, filin, BiE
S, WA & WAL, KRR
AW, ATHSIRE SO SB T TSRt
FIE (Yuetal, 1995); HBHKERHRETT R
GAEXHHMEBIX, RETRANBHEELRE
(Shen et al, 2000),

HHEAENRELRTAEEREPHE —FE
Hor—TEY =L B EEW, mEEI/ENEK
HEF XSRS R ESRANELSBEERE
YERI . SRSt T8 1A AP E P i T 5h iy 24 B
K, BEZESTRARESE P H73REs
(Liao et al, 1995a, b), —E KA #—F AR
i,

A, RAIM 2003 4 8 A GG, & KA
PEME LSRR S MBI BIESERSEE
BHEGRE, B3 —F 440 FERE, ARTAR
EASE X TSP RS S RE, IR
ATRBHESESOEMEE IR P HAEYERRN, A
TR AR AL + B2 R 3

1 BRBERSFE

1.1 Hhbiys
HEABEESILERGE A RGRRENT
IREFBHE LT, KR 112054, L4 220417,
R B e i B B A B, EEHRE
21.7C, RIWHREHE 37.5 C, HRIFHMLE 0 C;
FERFHEST 4350.5 M)/ (m?+a); EHAKTET
10 CHEMBUR N 7597 C; FEWHETERN 1800
mm, HPHEHNT. 8FZ4. TEH10~3 H,

BEHA4~9 H; FHEKERN 1638.8 mm; LB
MR IR (FR4LEEZI®)  (Shen et al,
2000),
1.2 g’

LS REY S FEBNE M,
SrHIREY . BN (Pinus ellioni) Zitk (RIFRM
). DEHBLMK (Acacia mangium) (FFRD G
). ERHRASH (BFRZIEM) . AR (Schima
superba) HEM S WM BRH (FHRMBHK).
DA R IR 5 Fab B 0. B R UR
PERE AN A ; MARUERE R R sk ik i ;
O HRARERE N, - eEm AR EE; SR
MARERE N, M RIBECHE; FIBHARRUAR
FH AR R R 0 P A SR Y B R IR 3 BR
1.3 XErEMAE

4y51F 2003 4 8 (H).
(%). 58 (F) FH,

EF M NREYLER S M ER S, AF—8
LHER 8.5 cm IR L AR 3 M F1 2 (0~
S5cm), F2J& (5~ 10 cm) M F3 2 (10~ 15 cm),
AR 5 KEEER MM AR . XA, — RN
ILEIG 15 MR, BNBEEEILE 75 MR,
s LB EISEReZE, A Tullgren T3 H K
T %Y,
1.4 ¥E. ¥WH*E

P4 7E Olympus & B 8 (SZ-1145) M
Olympus HFR BEIAHZ B HBE (AX70-52E01) TFit#K
oy, BEEES, HAEXBEERZR (B8
(Yin, 1998; Zhen & Gui, 1999),

T LR A DG 88 (Liao et al,
1997) Fmx:

11 (Bk) #012004 4 2

DG = (g/G)Z(DC/DzmaxC)

LH D, AH i %ﬁAwﬁ Dinmax A EREHZEHE
RERBRRNEE; ¢ AREPRREE; ¢ AE
HETASHEERBY, C/CRCIMHEDE.
MBI,

K H Three-way-ANOVA 7 i+ B Hriagik
B FVWALRERHALEAERX LR REE E
W, AFIKFE 25 B E A A Duncan’s ZE K
Ri#1T. FTRST7E SPSS11.5 5IF T L3,
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] HEHES. gEAFRICESKERD L RSWIETL 25

2 5 R

2.1 EV¥51EM IR

SH ML EHREXN T EI Y ERE. K
. DCEBMEHBEREMW (P <0.01) (1),
KELHEGYMEBEMEHEBEERS (P <
0.05), MEZBERK (P<0.05) (£2), +E
VB TIEREREE - E IR E R B E R, 13
REWMBENE (P<0.01) (F&3).
2.2 AR IR

RN WY SRR, BB DC
KEEWMBEEW (P<0.01) (F£1), 2iRHE
ERTHMASHEBERY (P<0.05); G hHMAREE
MTRIEA, MAERFES (P <0.05); fiEMK.
IR Z R A BE, HEHEMHAMEMR, B
ENMEBEEBEEM (P<0.05) (F4),

MRS WA B ENLEAE
A (RD. 1YL —FEPEE TR,
e 38 6] A [ 4 g 2 A ] i AR b /s (B 1)
KERS, AEAHEBEERENEFBRER, KNG
BAK > Btk > fRAK. MMAREE, NEF (&
) BlkZE (BR/), LESHV M ERBETIRMK,
OhEM. MBA HHMKAMEEINEARAT
184.59% . 163.30% . 122.90%. 39.81% #l
66.80% ; DG EEAERAHR. Sditk. HRM.
A EE SN LEAT 96.43%. 69.23%.
105.56% , 18.52%F1 13.64%, A] W, +3EzhYFE
FHAEAFBGgRZERNEL, —REF AT
TR,

HBERAN AR L 2D LIRS MhE B ENR
HEA (R, 1EFVETIEEFI EREES
FHMWE(P <0.01), T H7E AR 748 8 3R H

F1 EEAY, TERFVX IR EER, KRB DG IEBR ML) Three-way ANOVA 4789 F {4
Tab. 1 Three-way ANOVA table on effects of plantation, soil depth and season on soil animal density, group richness

and DG index
AMEBE Density BB Group richness DG 5% DG index
15 Season 58.41"" 24.23*"" 17.56***
HE#2R Plantation 60.36**" 61.63*" 81.04***
12 Soil depth 633.67*" 708.95"** 781.74"**
95 x B2 Season x Plantation 8.60"** 2.47"" 5.56"""
%17 x 12 Season x Soil depth 18.99*** 2.21* 10.29***
12 x #8252 Soil depth x Plantation 33.19*"" 9.67**" 57.61**
F17 x A x 12 Season x Plantation x Soil depth 3.96*" 1.47m 5.25*"

*** P<0.001;* P<0.01;" P<0.05;" P>0.05.

F 2 2003~2004 F AN FEFHLTBDYEE KR, KBMA DG Y

Tab. 2 Distribution of soil fauna (density, group richness and DG index) during 2003 to 2004

# Spring B Summer #X Autumn % Winter
AMEBE Density 101.07° 74.15° 167.45 102.93b
F5 BB Group richness 15.65" 13.234 17.13 14.27¢
DG 18 DG index 0.56 0.32 0.54 0.54

RPBHE R F PR E (Means of all plantations showed }; Bl —1TH ¥ RRIFBHEELREE
(P <0.05, DMRT) (Means followed by different letter within a row differ significantly at P <0.05, DMRT),

|3 2003 ~2004 £ 3T EATMMEE - RMR, KBYM DG EY
Tab. 3 Distribution of soil fauna (density, group richness and DG index) in three soil

depths during 2003 to 2004

0~5cm 5~10 cm 10~ 15 em
AMEEE Density 241.24* 57.73" 35.23¢
HBEH Group richness 24.07° 12.14% 9

DG 5% DG index 1.22° 0.17° 0.08°

KPBIAEZEW T HH (Means of all seasons showed); F—FTHHARFBELREE

(P <0.05, DMRT) (Means followed by different letter within a row differ significantly at P <0.05, DMRT),
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F£ 4 2003 ~ 2004 {F 5 FEEED HIRHPEEN MR, EKENT DG EY
Tab. 4 Distribution of soil fauna (density, group richness and DG index) in five plantations during 2003 to 2004

Hi /N2 TR 5k SR
Grassland Pine forest Mixed Schima superba forest Acacia mangium forest Mixed Acacia forest
MMEZE Density 69.22¢ 85.60° 87.37° 136.78" 178.05°
F B Group richness 13.33¢ 12.98¢ 12.82¢ 16.42b 19.80°
DG HEH DG index 0.30° 0.35° 0.33° 0.54 0.93

FHRBIE N E I KWV IE (Means of all seasons showed); Fl—1THWRFFHEXERRBE (P <0.05, DMRT) (Means followed by differ-

ent letter within a row differ significantly at P <0.05, DMRT),
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Fig. 1 Distribution of soil fauna (density, group richness and DG index) in different plantations and

seasons during 2003 — 2004

1: ¥ (Pine forest); II: 53 (Grassland); I: SiBHA (Mixed Acacia forest); IV: Ddibk (Acacia mangium forest);

V: MM (Mixed Schima superba forest),
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Fig. 2 Distribution of soil fauna (density, group richness and DG index) in different plantations and

soil depths during 2003 - 2004

1: #HK (Pine forest); Il : ¥ (Grassland); I: FIEAK (Mixed Acacia forest); IV: Bibk (Acacia mangium forest);

V: fB# (Mixed Schima superba forest) .

MAEIRdECKR, SIRA > Dbisk > FrRAk . FABRAI

B T S S B S

T2—H (A 2). 3.1 TERMBENTEASEENENN
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3B Yy B I LA W SRR L DA
(Chen & Yin, 2000; Zhang et al, 1999), X¥ KHKtl
B EFHAESTHERE SERWHR AU, KB
T EE YRR AP R A AAR BB R T A S IR
HSEBHBEAHRE, MK EENYBEES
HHE5EYRMNTERTEFMAESHERE S
EEANHEE (Wu & Hu, 2003); 7EiRfLEIE it
TR R, ERRREEN LRI ERE R
B, REMEIT—EW “RIEEE” (Liu et
al, 2002), 7EHLE/PRMH N THRHRESREDR
TR EEGE . KE SEESRERR Y, Ed
Xt HEES BT, BRI RN s RZ
P& b SR RO T, T RE TR S AR EE 4
R T LZEDYH ZHALMERE (Liao et al,
1990), A RLERWEY, BUEESRERENMAL
HERARBRENY, BERT —EMRERE
TEBYHEIRIE R R SRHES R B E R T
Hih SRR MARSEMARNTH., ARKE
WIELIE TS R a0+ R 3P T AR AR

A, MEAHRER, WTLLAAE LA TH
ERRGEE ML TEENORN B, B, i
BAR, MARSEEN L BN LR EER. B
K, EEBEKR. HEIFRERMA AR LES
YR RERIAK, MAESYBEERERENE
BAK, EEETEIMERNKT, CHREEKEE
HWE K, XFHRSHEGAERIAR N L5 B B
RE, BAERBHBERESRSG T, L8Pk
BABEREIHRAAHNMEREE, HEhsl
fRB BB/ (Yang & She, 1998), Frk, %
KESHT&TENSRBENARE, XRERETAH
FALA L RSP SEAKPRZER, X 5ZHbH R
BARBES (Liao et al, 1997) EHIRK, TLAUE
B M RSB, ERREMATHEEN
GIE '
3.2 AEYHER

ARG R R R RSP E R AR S HEY
W ESHREFETMX, BX, t@EsipEss
BRFEDR ., HBREEMHX; HAEDESZER
TEAVURWEERE, mMANEFEKS. BEL

B :

Chen YB, Yin XQ. 2000. The study of soil animals community in differ-

BEAREEERH., AEEMAEYDRHRALES, +
EHYBEAEBHEYRE (EEMNARE), XF&
FREREFRIFE (Yang & She, 1998). TEABFIHE
#, SHABEREERK, & 11.1vhm?, TG
B HBAL 7.3 t/hm?, i AN 6.5 t/hm? (Li et al,
2000), ZE+EHYREEIBEPEB, SRHEHK
REYERE, —BTE 10em 45 SEHEAN
5~10cm, MAEEDEZHRE, HSem Eh; o
BB R A Z R, HEDHEE
X ESP A EELW, SEHAEHRNEFRES
HEET, BEGT LR KSE T A+ A PL%
&% (Ren et al, 2000); TBHIFABABEHEH
EHEAEMMN VKM NE (Lietal, 2000), HirH
B, KSRMESH, NhLEIY T E L
(Liao et al, 1995b)., B, ZEBILATHAERRS
L, BEDEEAR RSN GRHR A D & Ak
TESGY S HAAAPR AT R THENX G, 5%
KE2S5MEDREERMX, ZTHEWEX, Hitt
2 S A X R B LR A A A 2 A
FEMAREN ORI TREDESRE L ESY
I E B,
3.3 FHTALEIYHOIKRE

WX LEHYHE AR R . HEBYEW
BHERE (11 A) FAERKE, EFE 8 A)
B, XV RES % X MR 5K ES A Ko
14.3~24 3 CRIEHIVEFREEANBRERE,
KEHFER A SR RIFER, THEM#LES
HE, SWER, Sxit/h L ESY PRk
B mSREFERTEYR; FIREWN, 2H
BRERZBMEM AR L EHY (Liao et al,
2003; Yang & Sha, 2001). #EESILIAEWSRIWH
R, Dbk, ARMHLARRN 8 AFHEE 55
$128.79 C. 28.54 C. 28.98 C, 11 A4 5K
21.26 C, 20.68 C. 20.66 °C (Lin et al, 2003);
8 HEXKEM RN 272.7 mm, 11 A X% 80.4 mm
(Zhou et al, 1995), R 11 AWBBLAHHEE
FHEsY, X5 Liao et al (2003) ZEARIT X 35
BB 4 R AR,

ence forest type in Liangshui Zone [J]. J Shanghai Teach Univ
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