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Abstract; Previous studies have obtained a general conclusion that soil fauna is an important component in the eucalypt
( Eucalyptus grandis) plantation and plays a crucial role in mass cycle and energy transfer. However, the structure and
function of soil fauna is influenced by soil moisture and temperature caused by human disturbance. As yet, little information
is available on the response of soil fauna to harvesting disturbance in the eucalypt ( Eucalyptus grandis) plantation.
Therefore, an investigation on soil fauna was carried out in the eucalypt ( Eucalyptus grandis) plantation which was planted

in 1997 and harvested in August 2006 in order to obtain an understanding of the response of soil animal community to
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harvesting disturbance and evaluate the ecology effect of the eucalypt plantation. Soil macro-fauna were picked up by hand.
Nematodes and mesofauna were separated and collected from the soil samples by Baermann and Tullgren methods,
respectively.

4775 individuals of soil fauna, belonging to 4 phyla, 11 classes and 27 orders were collected before cutting disturbance
and a total of 4640 individuals of soil fauna, belonging to 4 phyla, 10 classes and 23 orders were collected after cuiting
disturbance. Individuals and groups of soil fauna represented the same trend before cutting during the 4 seasons. After
cuiting disturbance , the ranked order of individuals of soil fauna was autumn > spring > winter > summer, and that of
groups was autumn > spring > winter > summer. Soil fauna density decreased with the decrease of soil organic matter
content. Cutting led to the decline of soil fauna density in each litter layer in the corresponding season in comparison with
that before cutting. The composition of soil animal community in the 0 —5 cm soil layer was significantly influenced by
cutting in comparison with that in 5 — 10 ¢m and 10 — 15 c¢m soil layers resulting from more significant hydrothermal
fluctuation in the 0 — 5 cm soil layer. Fluctuations on the common and rare groups also were easier affected by cutting
disturbance in comparison with the dominant group. Omnivores and saprozoic soil fauna were the main guilds in the eucalypt
plantation regardless of the cutting, and two guilds accounted for more than 90% of the total except in summer. The
density-group index (DG) and diversity index ( H') had same trends, but which had the opposite trend compared with the
results before cutting disturbance, indicating that harvesting disturbance has given a significant effect on the structure of soil

fauna in the eucalypt ( Eucalyptus grandis) plantation.

Key Words: harvesting; eucalypt ( Eucalyptus grandis) plantation; soil fauna; community

KA AR P B ARG & T S B L R o , O 230 A Yt X = 2 B RTEE N A SRR R
K'Y . HEESHYIREM BME R R AP AT BRI E WA 2 —, EMUR B L EIE R E B A
Wyt T L SR IR R R B BB U KBRS RE R E YT RERFIM X, ERE TG
BMESREMIKE IR R IEEBERA, RIETIX LIRS R B B RS E LR HRED T,

Et% (Eucalyptus grandis) , Sk& AN M BHY . BT HARR TG R Z, S RAEE) 8%
%, BRE B2 ESHBPHEAR R IR R, A T B RS . BT ERATH#TT
KEHBIED ' BEXRETIRN B A T L RS RS M MBS . ASCRRETIRETE B
NI BB E AT, BTN T TR Sh WY 3 B A N AR AR T8 B el 7, BE T O B A A
TARB TS E BARR R AR o
1 HARMERERARFGZE
1.1 BRHSR

BRI LA T 0 1[4 PR B “ e P A 4 [FA B ARG B B AR R 7 & AL SR B AR P (102°29” ~ 103°
21" E,29°24" ~29°54' N) ,J& WHH R IEZ XS, R 556 m, 45 P31 16.8C, A P& &R Y 26. 8
C, A FHBRMER 6.6 C, BimmmEN 36.2 C BB RE N -4.2 C 4ERERER 1493. 8 mm, LM
306 d, 33 H R L B AR 6 4 M PR A 2B N WS B AR R AR, T 38 1) D B AR VG 66° , 3
18°, EREART 1997 4E At (5 1428 #k -bm ™), B R BIART F BR A L FH (llex purpurea) | 4 1
( Symplocos laurina) . i1 2% ( Camellia oleifera) \ 2 R ( Cunninghamia lanceolata ) | it A8 ( Eriobotry spp. ) . 3 W
( Morus spp. ) \EkTH ( Dicranopteris dichotoma ) \ Btk ( Dennstaedtia spp. ) . 78T ( Rubus spp. ) . $& % ( Smilax
spp- ) %, 2006 4F 8 FJKHHATH R 1.3 hm’) , RAET PG HEH Py 1B 2 A ) A Bt K ( Dicranopteris
dichotoma) BBk ( Dennstaedtia spp. ) 48T (Rubus spp. ) MIFKH (Smilax spp. ) 4§, RATIEHEHEARTE
B 1,
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1.2 H5Er

SrAF 2005 ~2007 4£(10 J .1 A4 A7 B9 A) RAETIREEFH A FEYLIE 3 130 cm x30 cm
(0.09 m®) HIRE R, A3 HEEEYIZ 0 ~5 om J2.5 ~ 10 om J£,10 ~ 15 om ZHEA7 T8, K B4 KB L P
AR WRE D 75 % WITERE 248 -FARSE 77 B 5Ll 5 02K s [l i, ZERE L N RE AL B 3 ME AL, 80 ~5 em 5 ~10
cm,10 ~15 cm 3t 3 |2, & QUIE TR, =20 1 100 ml 7125 ml i B BUR 4% B T & B L
BT R4 R P B, SRR SRR 3 43 10 om x 10 om (0.01 m”*) TETARAYAATE 5 181 %
WATFR #7038 BRI E S RE SR, M LS A B NES R EEEE "
B9T, KB+ YR E A S IR RS T BT

®1 EATHKRRETHEEZFESRER
Table 1 The basic conditions of eucalypt ( Eucalyptus grandis) plantation before and after cutting disturbance

FE17 Items 10 A Oct. 1 A Jan. 4 H Apr. 7 A Jul

+ 588 /KB Soil water content (% ) I 32.40 28.00 26.40 28.60

I 30.28 26.52 29.23 22.83

A LR Organic matter content (% ) I 3.80 3.10 2.70 2.70

I 5.39 3.4 3.85 3.15

iR Soil temperature (C) I 18.30 9.00 14.00 23.80

I 24.17 10.83 19.00 28.50

HEY) B Litter depth (om) I - 5.00 4.00 2.00

B3 15 Average sprout height (cm) I 11.50 28.88 42.73 239.62
* HEEAKE BVURMHBIEE R0 ~5 em,5 ~10 om,10 ~ 15 ecm + BB AR FII{H ; The data of soil water content, organic matter content
and soil temperature are means of three layers (0 ~5 cm.5 ~ 10 em 10 ~ 15 em) ; “ - " R#HFFM E Lacking of data; I : F4ET L5 Before cutting

disturbance, I :3Rf%T L5 After cutting disturbance, T [F] the same below

TEHYR S REE, TESRECPE L ESRRELEN,
1.3 HEL 54
KA Shannon-Wiener ISR H' ) FIBE B K BEHEE(DG) 3 LS HEAT R,

=- ZPlnP DG = (g/G) Z(D c./D,.C)

BRBHUEFFR G, ARG R R 10.0% UJ:/‘WD%%ﬁ* AT 1.0% ~10.0% 2 [&} i % 0
KEELADT 1.0% A KRE . BIRHIABA PR A SPSS11. 0 Fl Excel #17,
2 £R
2.1 TEESYRREHM

MR 2 I, RAET G 4 AN A DS MAR0E A T 135 36, RHER A T 4 4>, RAKRETH 1%
ShiRed AW B B B 9 DB , HA RO o Ll B 53. 47 % M1 22.70% , ¥ L%ﬁj@%ﬂa%ﬁ
B EMRERE, HoR 24 DRREOUTAE KA, HBBHUL BT 82.76% , MK BAMA%LS. 86% , TR 1K
JEH) SRS P RE i LA B B | B B IR R 400 (SRR, HAMARRUIT o L 3 510 34.20% \34. 76% Fl
15.60% , ¥ WAH V4R E EA B BE E RERL I E (4h) , R 17 ARBONRA KR, KRG
BRRHT2.00% ,EEGE BAEES. 34% o o HrRU, RETINN LESIY BN BRERBERW(F =
0.029, P > 0.05) ,fBxf SRS B L BRI WA AR =ET BF( F = 1.557, P < 0.05)
TR EE(F = 4.117, P < 0.01) KRN, XA R MAYCE B (F = 0.284, P < 0.05) ,3RBIA
[ SRR RAK T RN A 2 57, (AR S MERR &,

AV LRI EARE R AR R KRR HNMEEOT S IAI R 3. WR3 TLE
i, BRAZS BEE R ARG RIS , 5 LIS A I R0 A R R BE B3 s W R SR 3R 5 A8 A0 S I
R AR, AR R T NRRE, EEH AR AR UKEER, A BNESRRZ , BERR,
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®2 HREERATIHRTRIIMBEHERBSHBAN
Table 2 Groups and individuals of soil fauna of eucalypt ( Eucalyptus grandis) plantation in Hongya

I I
AAE AAl Mt L cam vem

27 Groups MK AMEE Frequency )

Individual Percent Individual Percent Total (%) Abundance Guild

(%) (%)

% B4 Rotatoria 43 0.90 42 0.91 85 0.90 Pr
#8 t 4 Nematoda 468 9.80 724 15.60 1192 12. 66 + o+ 4+ S
£2 W3R} Enchytaeidae 60 1.26 164 3.53 224 2.38 + 4+ S
J% 7K % H Harpacticoida 1 0.02 1 0.01 Pr
J57LE £ B Oligochaeta 2 0.04 2 0.04 4 0.04 S
15 24 Gastropoda 0.02 1 0.01 S
#WE H Araneae 28 0.59 33 0.71 61 0.65 Pr
1448 B Pseudoscorpiones 1 0.02 1 0.01 Pr
8% H Acarina 2553 53.47 1587 34.20 4140 43.97 + o+ 4+ 0
£ /2 H Isopoda 2 0.04 2 0.02 S
W4 B Geophilomorpha 0.02 1 0.01 Pr
AU H Lithobiomorpha 5 0.10 2 0.04 7 0.07 Pr
224 H Symphyla 19 0.40 41 0.88 60 0.64 Pr
/> )& H Pauropoda 1 0.02 1 0.01 Pr
JR & H Protura 5 0.10 1 0.02 6 0.06 F
B H Collembola 1084 22.70 1613 34.76 2697 28.65 + o+ 4+ 0
¥ & H Diplura 16 0.34 23 0.50 39 0.41 D
1% H Blattoptera 7 0.15 3 0.06 10 0.11 0
239 H Isoptera 31 0.65 55 1.19 86 0.91 D
E3# H Orthoptera 2 0.04 10 0.22 12 0.13 Ph
¥3% H Dermaptera 3 0.06 3 0.03 0
1k 81 B Psocoptera 5 0.10 39 0.84 44 0.47 Ph
4239 H Thysanoptera 3 0.06 3 0.06 6 0.06 Ph
2249 H Hemiptera 1 0.02 0.02 2 0.02 Ph
[7]3# B Homoptera 5 0.10 5 0.05 0
#43 H Coleoptera 18 0.38 62 1.34 80 0.85 0
533 H Hymenoptera 330 6.91 125 2.69 455 4.83 + o+ 0
#5353 B (4h) Lepidoptera( Larvae) 8 0.17 9 0.19 17 0.18
030 H (4h) Diptera( Larvae) 40 0.84 62 1.34 102 1.08 .
433 H (4h) Coleoptera( Larvae ) 35 0.73 32 0.69 67 0.71
39 E () Diptera 2 0.04 2 0.04 4 0.04
E.3T Total individual number 4775 4640 9415
B FEBL Total group number 29 25 31

Ph .45 &tk Phytophage ;D : 4 & 1 Debris-feeder’ s;F : B & Fungivorous forms;Pr; & & Predators;S: & {4 Saprozoic;0 : Z2 &t Omnivores;
+ + + PiZ2H¥ Dominant group, + + H W2 Common group; T [A] the same below

£3 ERATHRLIEIDRE. ER. BHEEBEHAR
Table 3 Characteristics of soil fauna (Dominant, common and rare group) of eucalypt ( Eucalyptus grandis) plantation

{1355 Dominance 10 A Oct. 1 B Jan. 4 H Apr. 7 B Jul.

B A B A B A B A
R ¥ Group number 3 3 3 2 2 3 2 3
Dominant group AR B LA Percentage (% ) 83.86 89.27 88.81 85.12 84.22 72.1 81.65 73.41
AR ¥ Group number 4 5 3 3 4 7 3 6
Common group AR B LA Percentage (% ) 11.79 6.92 7.57 10.43 13.11 25.64 13.61 23.66
AR W Group number 14 13 13 10 9 9 16 6
Rare group AR B LA Percentage (% ) 4.35 3.81 3.62 4.45 2.66 2.25 4.75 2.93
BB Total 21 21 19 15 15 19 21 15

SRS Y 0 TS Y RERR ORI S) K AR BT BT R E DI b Ay A e e R e e
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HEE HRERE RS 6 NIIRERE, NR 4 TLEH, TR RETHETERRE TG, £FTRARL
FShY BT o BB, R P TSR, B R RS R A RTPIE B 2 e A4 7E 89% LA L,
HERATHE EERERE; SRATMAMLL, TG A& TREE BV E - LS B a1 R
P Ak Sy )

F4 ERAIHRLIEDWEATIEMEALZN
Table 4 Guild composition of soil fauna of eucalypt ( Eucalyptus grandis) plantation

THREKFE Guild
H {3 Month
& (D) B&(F) Z&R(0) & (Ph) R (Pr) Be(S)
10 I 0.98 0.23 86.47 0.12 2.31 9.77
I 0.05 0.00 66.11 2.03 3.09 28.16
1 1 0.43 0.00 74. 68 0.22 2.92 21.65
I 0.48 0.00 89.99 0.16 1.27 7.78
4 1 0.20 0.00 86.30 0.41 2.66 9.41
I 5.69 0.00 71.66 0.11 2.84 19.37
7 1 1.61 0.06 89.27 0.32 1.22 7.46
I 4.65 0.24 73.84 2.4 3.67 15.16
* P FIIRBR B R B RBERS BMEB T 2 The guilds mentioned above are the percentage of individual number
2.2 TEFYIRERBRERREE L 1 4% Individual number
B e ATk 3 01 PR R R B RSB 4 T I e s
R, UKERRE A5 EFRY, BERE; R R T4 Before cutting disturbance)
BFRANU KRR, EE LFRL, EERE, A O e g isturbance)
B 1 W LE, RE TG I s W RS R —a— JHFH Group mumber

CRATHLHT Before cutting disturbance)

KX ZEMBEFHBRA TR, RERTRE T 2500

1

|
(3%
w

GAN RN, RESEAREH(F =218, P < | IS 1,
0.01) $h RSB B WRALHE LRI BN T g
EBEKF(P <0.05), g 1500 - § 152

RAETHE LRADLBBBIBEIENL UKE 5 00| § 0
BELERUL, A ESRGRETHRITL RS ¥ | § 5
KRB SRR SRR BB E € §
BRE,ABRZEBRIT, FN,ME L TUEH, I
TR E RN TAR S R SRS IR Pt Morth

MR E BN, BREERETIHREHBNTEE T w1 pams s s nnsssmia AR En S 555
LB R K2%) WAL, TSR HNE B Fig 1 Seasonal dynamics of group number and individual number of
tﬂﬁimiﬁﬁj s %&:F%ﬁﬁ —'::I‘:Fﬁ[» Elﬁ(é iﬁﬁ%%ﬁ soil fauna before and after cutting disturbance
B, & BEF: T > THE, &8 THE > T
2.3 TESHYTETHSAG

ME 2 TTRLEH , RETIEHEY Z LB E S T M (B TRERE, MEDENHETT TR
e MR T PR LIS %8 B FEREFE THREBREE LAFEESTEERE, RETHA&Z
Y HESYEEETFRETRE; RETFIE,0~5 com LEFEHNMEELUKSES, 5 L3RS, B
B, REET M UL EER, kE EFERZ , FEE&MRK, HETVEAEE SRETREHER; RIETHE,S
~10 cm 1 10 ~15 cm + )2 HIWFHY B EAKERIB P REILFFEH LA, RIETHETS ~ 10 cm F1 10 ~
15 cm +J= 13T S5 B -2 R B /Do
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SR, RAEHUE AR YR DR B R ERBE (F = 9.774, P < 0.01) ,&ZF(F =
15.027, P < 0.05)fMIEZ(F = 11.727, P < 0.05) ¥ B& , HEFAREE;0 ~5 cm + 2 HESIYHE AL
EZXRBEKF(F = 5.839, P < 0.01) 4 HREFTRUHALE;S ~10 cm F110 ~15 cm LR+
SRR WA T IER B EKFE(F = 3.114, P < 0.01; F = 10.976, P < 0.01) , HRFWHEMAKA
B,

16.00 — 16.00 —
(\"\5 H¥EY 2 Litter layer 0~5 cm
“g' 12.00 12.00
E
= 8.00 8.00 |-
z
£ 400 400 |
= I
£
& 0 ! ! I 0 ! ! ! 1
= 10 1 4 7 10 1 4 7
A
o 16.00 — 16.00 -
£
X
i 12.00 - 5~10 cm 12.00 - 10~15 cm
=
& 8.00 - 8.00
e
§ 4.00 |- 4.00 |-
X

0 | 0 !
10 1 4 7 10 1 4 7
H 4 Month

B2 BUHEE A TARCRAREDE T R3h Py 5 3 T 57 L e

Fig.2 Distribution of soil fauna in the eucalyptus ( Eucalyptus grandis) plantation before and after cutting disturbance in Hongya County
I RAETIHG, 0. R12T3)5 Iand I represent the data obtained before cutting disturbance and after cutting disturbance, respectively

2.4 TEIHYRESHERECEN

Y Lottt vl DU BRIV 4R R 2R, FR PR R AR SR LUKF . mMS RSN SER
BREEEDRET , A ERKEWEEMNE SRS, wTREXH AR B B RRTERIBE S , T3 N 4
RiRERE" . K3 WTLLE H, RIRTHUG D6 B UMKBER , EF HARRZ LZRIE, H EATHES
SRETHAAM R RIETIE H18BUEERR, RS KBRZ, LFBMR, RETMMUL TR, B
F BFFRZ IERM. 2ot RW, RE&HE HBRENAEKS(F = 2.972, P < 0.01) FF(F =
4.823, P < 0.01) fIEZ(F = 0.823, P < 0.01) ¥jiatR BEKF , A FBAUA BE ; DG B HCRAKATE B2
WERHKZ B BEKF(F = 0.076, P < 0.05)5b, HAFTHHRBEKF(P < 0.01),

10.0
8.0
6.0
4.0
2.0

0 | | | |
10 1 4 7 10 1 4 7

A 4 Month H {4 Month

0.50

HH80(E H index value
DG #8¥{l DG index value

B3 RGBT RSWRES RS THS

Fig.3 Seasonal dynamics of diversity indices of soil fauna before and after harvesting in the eucalyptus ( Eucalyptus grandis) plantation
I :RARTFIEHG, 0. 3R48 T35 I and I represent the data obtained before cutting disturbance and after cutting disturbance, respectively
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3 itig

AHRRR, RETHREETZY LIBEE A VRSB TRAA&R, 1 L83 K E R T RAERT (B
EZH) . XRHTHARRER RN IRERIEIE, LR S8 >, Y 20 Gk, £m % K5,
AR T ARSI RIR 22 I 0 T B U/ NSAREE T, pR AR R, B PR B ™ BA B IR T AR R Pk 4
&8P LR EEE BB, B ESTEE M A . Fet, B A TARE R 8 4 YR RN 5 , 3
IR R R B, S A B ARE BT XA RS R E — e, X
SrPRM, RARET R LSRR 5 1B KE (r = 0.866,0.796, P > 0.05) MIHFAVAIE(r =
0.578,0.878, P > 0.05) BIEA%, RIZF 5T EBEEREEMHE(r = 0.678, P > 0.05) , iRtk 5EE
ERMR(r = -0.263, P > 0.05) ,3X W] §e-5 R AR AR v s 1R AR TR X T 3B S A RN Ko

BN TARBRAE T PO T FvE Wb 45 , J5A R 75 W0 0 A Wsi 2, TR 75 W) SUR S8 A T3 3h
B EERIRY ) BT RS AMABEE R W s R, RAR T I3 3 R R I, R AE T 3 R4
BB BRI, Tk ek R B AL i T E YRR — Y X — e A LSRR B A
i BASMEEOB A . ARaaes P s tuR i, TSI B A KRB S T 5 A SE TS, BT EE
S5R%EYREEEEA X, Sohlenius ™™ A N B R)G RE R ER AR KPR HEEERREH. KHEF,
FARTHEHIET 3 N HESY AR = TR AR T 60 R 3 L 3Esh W~ R4, B B =N BCR AR T R 3
15, X T B SR AR 3 T A5k A, v R sh it T R E i iR, (B H R R B F %, AN E
FRER DR KSERER, RETHWENRMARENED 3 M EENIMEC TR ITIL 4 ~7 BIrERK
BB AERKINE T LIEF A N FBANESEMRGE D, HETHAEHEE(A) 5#-EB
(C) B A, RARTHHET A/C =2.36, KK TG A/C =0.98 , XL AT HRBRIETE S, A/C HB/DN,
FENATRB A4 A/C EMNER, X 5E5FEa% mEEms" Bt —3%.

ok i L s R 1 o e = e S A o w0201/ o VA B W 2 A R S A g 9 I ol A TN 2 2 I 8
BHWEEAI . RIETHE , & YR LIS Y) & BT RARET, X 5ARNEE JERAUK 25484
AP BRTIE MR ETIAE KEARERAY, B+ Esh 2355 H 72 EnE R, BT 1%
YA, R LB Yk DR A T B R L EE S, e, RS AR H B,
W ESHA TR , AR 5 H PR SHEIE , % B H B ARE ", s B R AR AR T L s A
HTFRETHRERNSBENLESKENZRR, RE(RHE 0 ~5 cm £2) 1B ZIF R Z 0
BEE, FEESYAAANEEA, MRENEHEATASHEE (GFESEAMBE) KRR ESEE
A —E B MPAER , o TS S N R AR AR T — e B IR, S B IS W B I 3 = AL R B R
—JE I W FR U

IS E DI RERE I R % F BB R R AR Y SRR A RE & IR s R TR R 5,
HETHFRKFRRTU L B X RRE SR, RES KA TEEREFS A, B TR &XFT N E
PSS ST MR AR 2325, HAB MR #2630 00 M ARSI 4 3 S R 0 TR0 | R — b 210 34
ARG AREY, HTRE e EAHEED iR, B ERR TN B, HaEtuaZL4AR
—HEH . AP, LIESYITIRER S MR ARSI T R (N B #1742 , TSR BR TS
i LR B gk T EShY)) g R, Fa i A FdasS 808 MRS RFEZER

AR B , BN TR LS ABE R AR TP e 18] (9 3T < T 2 i, AR 45 =7 28 Ak I
AR, RNERATIHAWMEBEHRGAN L ESYRE T VEGFMEYR, RRERGEAN TEINIYE
HHMRE N EERE, AMROTTR T RETIREER A THRESRG LB SRR PEIREE, K&
T E A TAR LSRR 8 K RIS, A Rt — 2B 5T
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