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The characteristics of soil animal community structure in Eucalyptus grandis

plantation
HUANG Yu-Mei', ZHANG Jian™ ", YANG Wan-Qin’ (1. College of Dujiangyan , Sichuan Agricultural University , Dujiangyan 611830, China ;
2. Faculty of Forestry and Horticulture , Sichuan Agricultural University, Ya’ an 625014, China) . Acta Ecologica Sinica ,2006,26(8) :2502 ~ 2509,
Abstract: Recently, much attention has been given to soil animal because they play an important role in nutrient cycling as well as
a potential bioindicator of soil fertility in the forest ecosystem. However, there is lack of the information on soil animal under the
eucalypt ( Eucalyptus grandis) plantation in Hongya County, Sichuan, which is difficult to meet needs of man-made forest
management. The groups and the densities of soil animal communities in the eucalypt plantation and oak ( Quercus acutissima)
secondary forest were investigated here to understand the nutrient cycling, provide the information on changes in soil fertility, and
evaluate the ecological effects of conversion of secondary forest to eucalypt plantation. Soil macrofauna were picked up by hand in
the fields. Nematodes and mesofauna were separated and collected from the soil samples by Baermann and Tullgren methods,
respectively .

By preliminary identification, there were 1311 specimens of soil animals, which belonged to 6 phyla, 10 classes and 20
orders in the eucalypt plantation. Acarina, Collembola, Nematoda and Hymenoptera were the dominant groups in the eucalypt
plantation. Although Acarina, Nematoda and Hymenoptera were the dominant groups in the oak forest, there was lack of

Collembola. The results here indicated that soil animal community structure has changed with plant species composition when oak
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secondary forest was converted to eucalypt plantation.

The groups and individual number were lower in eucalypt plantation than in oak secondary forest. Moreover, the Shannon-
Wiener index and DG (Density-groups) index of soil animals in the eucalypt plantation were 1.818 and 4.002, which were also
lower than those of oak secondary forest. It implies that soil biodiversity might decline when oak secondary forest was converted to
eucalypt plantation.

The percentage of saprozoic animal, which was used as a potential bioindicator of soil fertility, was 81.78% in the eucalypt
plantation, and was higher than that in oak secondary forest (65.00% ) , resulting from higher organic material returns via litterfall
in the former in comparison with the latter.

The groups and individual numbers decreased with the increase of soil depth in two forest ecosystems. However, there was no
significant difference in soil animal density between eucalypt plantation and oak secondary forest.

There were higher Jaccard and Gower coefficients between the two studied forests, implying that the group composition of soil
animal community was similar to a certain extent in the two forest ecosystems. The results indicated that soil animal community
structure had not changed significantly although the soil biodiversity declined slightly when oak secondary forest was converted to
eucalypt plantation. To deeply understand the ecological processes in the eucalypt plantation, soil ecological processes related to
soil animal need to be performed in the future.

Key words: eucalypt plantation; soil animals; community structure

THEGVRBRESFEFENEELRB . 257 ARRWYRBEHRMER R, RHEFERIENN L
BEANMEBEAYEER" . IRLENYBENRRAR BEEHUREYESHE N THEEEBESE
BEKESREAAE T OEENER. B . AEFECMSRARBHERRESREN LRV BIERE
BT T RERE" " X LR YBEAEEYERCEBAIBTH A MERST T EARR " A
FEEFAERRMESRFE M TAIRESRE T EI Y BEWBIFEHIT KD,

E #% ( Eucalyptus grandis) , Bk & IRFL R BHY . i THAKR . TEF AR Z, #HRASEH I
BOREAATIKER2.0x10°wm’, RET 20 @ 60 FEXFHEIA, 25340 ZEXRNERE  HHNER IS
HEMBRHERNEERERNM, FETERNEF K. BLESHIE RREXTEZALIAL RIS YR
EHBIRME N THRBEATHRERAIRESRENEY CRBEA ML EIEAZT, EHRIFHEZRAL
MBI AESHE HMBEERATIREERRER ESFEF LR, T 2005 4 4 A X ELS|FrEHE X A9 091 3R
BEEHRAIHRT B YBHELSHBELIT T OLTR, FEE L EZAN T AT KKERFLENKST L)
PIREVE AR IE RS EL A IRIT E RSt L M BN B,

1 HRBREHARTZE
1.1 BAMR

REHA TS ®BEE RN ER T EEREBEERER”E MR IR EH(102°29' ~ 103°21'E,
29°24' ~ 29°54'N) , BB T X, FEFHKBEN 16.7C, B FHERBBN 25.7C, A FHBRMKIEN 6.6C 1%
SEREIRN 36.2C , IR HRIKIEBN -4.20C , FEEME AN 1494 3mm, #1375 £ 2 Ry 11 b 938, #OE PEME 8
KR THFEFZATK, B TERBERAIRSITR I, BEAEE -EER, FHlt , EEHEATLK
AR IR 3 M (2 5IF A B.CRAR), TEBE AR F X ( Quercus acutissima ) R A PREE VL 1 A 4F HL1E S Xt
BADHRR), SHMARMALE |, LEBEAERLE 2,

1.2 BARF®E

2005 4F 4 A FR B HHIZE 50cm x 50cm(0.25m® ) B/ME T, A% W ZE .0 ~ Sem JE .5 ~ 10em 2 .10 ~
15em E#HTFR BB AM LR H REZICERABREERNES P RNZR & F8AH &, 251
B E B 3 4% 10cm x 10em(0.01 m®) E LA MG E D B = M7 8, 42 LB E, 4 0 ~ Sem.5 ~ 10em . 10
~15ecm 3 ZEER 100ml RESRER 2B IHFEA TR TAMBALENY KPR TOERE LEHPHN
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B REANSESR 25 ml AT2E., BIMNECREMSE R, 7 BUE R 30 B E Wl E B ER
THEKER 105 CHTHEME; ¥ pH EABRMENE; T BENREBEAERRAE-SMNBENE
TRHYH S EYEREEPRT ENEYOR AR RBEELN 20cm MWL, HILEEN 3mm, HHNE
100W FI4RAT 138,60W EST 2 B, b/ R TA L ES YR BEFREER N 10cm MR, HILEEN
1mm, 5N A 100W 1 60W FARITH 1 250/ A R RBBEPREERLR N 9em WK, HAE
5 0.25mm, 5 N AE 100W FS4T 2 28,3 Fhot s 48 09 1R B 2945 I 7E 35 ~ 40°C , #t i i (R YRAE Oy 48h, TR M D
FHH 24h, HEENTBWIYRIBESMIFARE 5% BN EFMUE, B NET RN, WEBE
TEHYHBERSNEE  EEEFHKPARNEREEK, HEYHTAES 120 W 1 K, BETTHS 4h
WL 13K, BAJS B I () PR R N K, B R BT L B

1 BRGERRESEH
Table 1 Natural conditions of the four study plots

3 I 1) W ZTHER HBCRE
Plots Orientation Slope(°)  Disturbance Vegetations
A (E. grandis) WG 17°  Southwest 17° 13.5 F#i 82> Less disturbance & llex purpurea s B4} Symplocos laurina ; H 3

B Camellia spp. ;#2 K Cunninghamia lanceolata ; #EHE
Eriobotry spp. ; Z# Morus spp. ;XK

C (E. grandis) JEIR 7R 6° Northeast 6° 21.0 FH B K More disturbance Dicranopteris dichotoma ; BEBR Dennstaedtia spp. ; B4

b F Rubus spp. ;BB Smilax spp. ¥

(E. grandis) HW7E 66° Southwest 66° 18.0 F i 8 K More disturbance

(Q. acutissima) B 8° Southeast 8° 24.5 F i 8 KX More disturbance

®2 HHETNBLER
Table 2 Soil characteristics of four plots

FE4% Items A B C D

+ & K& Soil water content( %) 27.13 25.73 27.57 31.63
+ % pH {H Soil pH value 3.75 3.85 3.99 4.26
T WA PR G’ Soil organic matter content( % ) 2.95 2.36 2.66 2.02

* RPHEHIH 0~ 5cm.5~10cm 10 ~ 15ecm EM A AR The data were means of three soil layers(0 ~ 5¢cm.5 ~ 10cm .10 ~ 15¢m)

1.3 fERE R R BELH

BEABHEEBERNUS MEBLGEE10.0% EERRBEHE, HEH1.0% ~10.0%E 8 H LK,
HSE1.0% U TENHHE LR

LRI T Shannon-Wiener ZHEMETRE H' . Pielou ¥ SJHEIEE J . Simpson (L EEE 8 € M -
KEEY DG kR LAY ENIFE, SHEBHRELRAWT .

Shannon-Wiener ZREEIS B H = - iPilnP‘-, Piclou 5] 358 J = H'/lns, Simpson BT/ C =
iww,iw, n FRI 5 AR, N W R T SRR OR, P, = n/ N, s TR

KRB HEE - BFHIERDC = (g/G)E(DC/D,muC) Hob, D, AR KB, D, NEHE RS

I RBHBARMER, ¢ IHEPHRRBE, ¢ ’b%ﬁ%ﬂ?@ﬁ% BRTER C/C NARM KB BITE C I BE%
AR B R,

BEVEMMME EAT Jaccard A IUERE g F Gower REL S, ATHEERBEZEIWAHURE. SHEEHN
HHEARXWT

Jaccard*ﬁ“ﬁfzﬁ&q— b ~ x 100% AR, g AEFREE, o W AERMST R, b N BHEMBEE

KB, 0 A B BRI BRI, Gower RS, = L 30[1- U xy - 5 1) 3] RF 0 HF B
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THHE B KB« N KB MERG, M REBRADAFEBBEE R R KB Mk BERN MR EH,

ABEBEAEN1,B/MEH O,

F-®5 i SPSS it S Hr 4 SE B o

2 HR5ITE

2.1 TIESYIBEE R R E AN
4 MREMIE IR A /N I E Y 1934 3L B 6] 11 22 B, 58 0E 3,

£ REERAIXRSERRERLINIDBBELARSHRAR

Table 3 Groups and individuals of soil animals of Eucalyptus grandis plantation (A, B, C)and Quercus acutissima secondary forest{D) in Hongya

D
G;ii TMEHR BLOH(%)  MER BHH(R) MBS BAH(%) MBS BSHR(%)
Individuals Percentage Individuals Percentage Individuals Percentage Individuals Percentage

3% 8 44 Rotatoria 2 0.58 0 0 0 0 0 0

£ 11 44 Nematoda 55 15.94 37 7.51 80 16.91 131 21.03
28 %) B Enchytraeidae 14 4.06 8 1.62 21 4.44 19 3.05
J5 %L 2 £ B Oligochaetaopisthopora 0 0 0 1 0.21 8 1.28
I8 B 44 Gastropoda 0 1 0.20 1 0.21 0 0

Z YW1 Tardigrada 1 0.29 0 0 0 0 0
¥i% H Araneae 12 3.48 11 2.23 6 1.27 12 1.93
4% B Acarina 158 45.80 244 49.49 166 35.10 177 28.41
% R H Isopoda 0 0 0 0 0 0 1 0.16
8% 2 H Geophilomorpha 1 0.29 1 0.20 0 0 5 0.80
%4 B Symphyla 1 0.29 0 0 0 0 1 0.16
2 /2 B Pauropoda 0 0 1 0.20 0 0 0 0
JRR B Protura 0 0 0 0 0 0 2 0.32
# R H Collembola 36 10.43 167 33.87 47 9.94 49 7.87
W& B Diplura 12 3.48 1 0.20 3 0.63 0 0

A %% B Blattoptera 2 0.58 0 0 1 0.21 0 0
%W H Isoptera 7 2.03 0 0 0 0 0 0
#4% B Thysanoptera 0 0 2 0.41 0 0 0 0
B3 B Coleoptera 8 2.32 3 0.61 4 0.85 18 2.89
B39 B (41 H ) Coleoptera 0 0 0 0 2 0.42 14 2.25
%39 H (45 ) Lepidoptera 0 0 0 0 0 0 2 0.32
%39 B (4} 31) Lepidoptera 1 0.29 1 0.20 0 0 5 0.80
3B H Diptera 5 1.45 5 1.01 5 1.06 8 1.28
X H (%) 42 ) Diptera 0 0 3 0.61 7 1.48 9 1.44
3% B Hymenoptera 30 8.70 8 1.62 129 27.27 162 26.00
£ Total individual number 345 493 473 623

BB Total group number 16 15 14 17

TEREH AR 16 DTS EREF  UBEE KE RN HEBIREER, KM LB M5 T72.17%;
DIBERR E RBIR Sk HE 7 NEBENE AR, RS S MEE 25.52% s BIREY 2.31% H IR H 55
6 MEAERBETARBTERM BA 15 N LB YR BF  UEEE MEBH M RB LR, MBS SR
83.36% ;ALK Bk EH BHESS MRBIFT R HMMBE S 8N A 13.99%; AR 2.65%H
WH B M HAXBNARER CH 4 MR RBD USSR BERE LML, H
AMEB G B EB 79.28%; IMER ABH B BEHRES MEBRIE RLH, KM EESENEH
18.19% ; MR B S 6 NEBNRA LR, HMERE 8 MEK 2.53% ; EFRIKEMK(D) K 17 4> LEBHY)
Rperh, ISR BB KRN EE MR EE MR 75 4% IBER KBH BHAEF%S
ANKBERH WARE, ARG BAMER 21.99% , USSR B % 6 M RBEIHE LR, HMER S S ME
B2.57T%, Ma MRt ARRRTUEL, BERATH 3 b+ EAYEBRBENNMEBEIETHE
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I AEAK, BR RS A 51, B AN TR b 2 D RE AR 4 8 BERT 5 10 LRI & F & RIRAE AR, T3 2K BERT S &9
B SGERE KT HERRAERK, ZRAERATHALE L BHYRBN MM ETE, R L HIY I HHY
SIHEER AR R KRB

2.2 +HIWEYIBE LT

HEF LRSI R, B EHRA T3 S BIEHT S, SR ERE KA TKRME X KA KL #
BEHNE—RAXE RRES, ERANTAREEE MRS SRR 43.27% , 5 KR EAES B & 840K
$28.41% EMATHTFESENRBELEFRNREKERT. BEBE(ASREB(OZL, E—EBEE L
BER AR M RSP I, EEAMNBERHL, VAR BRT  FEESE R, HRHEE
TR B e BE#E Y Rl i E K EILELE RN A/C< 1, T EMBRA R A/C HBER/,
HHEHRAER, FCREW EAFTEEME BHENBBA LB ATRER, R Rt X8 B 5
BEALEBIX60%L ", ABIRS, EEATHK A/C=2.27, ERKEM, A/C=3.61, 5K H L A/C {HH
BiE,METRSEFXBLN A/ICH, EMATHREERBERRE . BHEE BER K4y EHE, 5K
WHARESRBKKE B E ESE KN HREAARAR AR LK, BT REE FEEIAEN
MEBHHERATHERMN, MK TESEE EMS RAMRBORSELEIYNEBIFTLE —-EER,
B KR A AR S AR L BB SRR T,

HFELCANEANTRBEDHAEEFT BHENEENAESL THRER , A/CHKBRA, MEANTHEL
B4 MR BRI, A/CER/, ERATHK #BRMAARES 8L /NFES X
BB AR E /DI, KETARSE, ANMBIEB K, T A M C B3R saxT M Ee , I 3 A6 A/C LR K
2% ,AK4.39,BH 1.46,C } 3.53,A Ml CiLi & T Bo

tFHARGEA LYW S A CRERATHERE KKK, R HEGTIES TRE, BEHEATHAL
HBBELAEMHAF FRNRERLEBRBRELEM 6.9, ERATHKE 25ml HEPLAMBRN 6.4
£, EMKRAENE 25ml LEFRAMEERN 14.5 F, MM THTXE LE 25ml HEF L EHHEE 28 ~ 135
HAME
2.3 GBS N E 4 T RRIE

HEAATL AEREMATIHERETEXKRAENK, LRIV IHAHBRABHRENE, EXATHAE B
S AETE Y Z M A FEHD 10 ~ 15em L2 1Y) HE & T F KK AL, B A2 KK T HF KK AE K
SR ABRBEHRITHFENMT EHRREEREREE MAR L ZRERBRBEE(F,,=12.4,p<0.01), #H—
HIEISDEEHEK . ERAMBEYEZE5RRSEMBHEREEER(p<0.01),0~5em E45+515 5~ 10cm, 10
~15ecm AR EER(p<0.05),

2.4 TIEHYBENTHMEER
YR R Al R R E R AR B ESHALUKE., BN EHEMERMYSEEK

FEESAET FERNAYHNESHIERS . TN ARGAEERMEHGEST, AT MBEESH
MRt
%4 ERAIHSHRAEHLRDNHTSH (T ER/) %5 ERATHRBMEKEHTWDNEESHILES

Table 4 The vertical distribution characteristics of soil animals in the soil Table 5  The diversity indices of soil animals of FEucalyptus grandis

profile of Eucalyptus grandis plantation and Quercus acutissima secondary plantation and Quercus acutissima secondary forest

forest(ind./m’) FE B Index A B C D
+JZ Soil layer A B c D H' 1.818 1.333 1.690 1.963
WEYE Litter layer 839 1550 1007 1050 J 0.656 0.481 0.641 0.667

0~ 5cm 245 120 606 1072
5 ~ 10cm 89 82 93 148
10 ~ 1Scm 97 27 43 89 DG 4.002 3.591 3.185 8.091

[ 0.259 0.365 0.239 0.197
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FR 4% Shannon-Wiener 18 8 K/, B HEMEEF . D>A>C>B, HEXREAN L EHYEREME TER
AT, TEMALAHEZEL A ZHEEER, D B ZHEERMR, XTTEES B WIL/NE, SETARS,
THEREXGEES)

M8 Pielou ¥ 5IHEFE AR/ , i ZHE#HEF D> A> C> B, %5 Shannon-Wiener I8 B HEF E & —B(, %
BAAK S o - S S B 4 A R 1 57, 2 #E B R , Shannon-Wiener 8 8t BE & K .

2 #% Simpson L EE IR MK/ R HEHMHEEF ;B> A> C>D, 5 Shannon-Wiener 5 3 1 Pielou 5% 8 HE
FILFR2MR, ZUIEM B T EFIYRBAARAYS, BLBREBRK, KB EHE, BH Shannon-
Wiener 8 3 F1 Pielou 18 #0 8 MK .

RIETE-RBERBORD EEEREEF:D>A>B>C, UERNRKREREE-LBRERERKX HIERFS
Shannon- Wiener &% 3 4 4 7]

HTHBEMATIHRSERKRERFRZE LR Y BEEAR LI, T E T Jaccard H UM RK ¢
M Gower R%L S, R¥F % 6.

Jacard MMM B T ERH T REAM S Z A T ES) ®6 ERAIHEWRKEH Jaccard U RBF Gower B Y
MR MR, (P EETE 0.75 ~ 1.00 Xk A Table 6 Jaccard (g) and Gower (S, ) indices of soil animals of
(0. 7E 0.50 ~ 0.74 AL 7E 0.25 ~ 0.4 Jyspag  Eucabpuus grandis plantation and Quercus acutissima secondary forest
FHIL, 7 0.00 ~ 0.24 HRAHM, k6 TMB o — — "

M CH g HEK, B FHM IR AFBARC, D o.Zss 0.6890 o.Zss 0.5509 0.;100 0.6;9
DHIC,ZEXMYBFEMLU,DFMABH ¢ HHZE, C 0.500 0.724 0.579 0.656  — —
BRAERHM SHBEBHUTILE B~ EH LI -
AILA3IEMF L B CELEIYEIFE LM

U ERATH 3 SRR EAMHE B LESIYRBNERRER, KK ¢ BN 0.579, BF %
L, R BB LU, RO BAESHERE TN T R Y AR ER B =, FRMEEAN T3 H
HH g H7E 0.45~0.50 Z[H], B P EAHUB P EML, RAEKRS & LR TR YR BEF BRI AHM
A TARRE LB iF stk A B 2 9 B R

Gower AL S, T FI TR Bb 40 2 18] + HEBH 49 Fh BEA A8 L O ML AE, i3 6 AT, L A I C 9 S,
EARK, HKRE AR B.DFC.DFM ABF C.DH B, FHMIKAMNEE A TARER S b Z 18] (9 4H R £
FHWERAIHRIHEMZRINEIHAGES, RUEXERELTRIY LB NI ER KT S MM, E
EMEARSHACE REMMS  HEMEAMEFAUREES TEENEK,

2.5 TEIYBEFETHEERE

— BT EHY R ETEGFE RS . BEE HERU AR EME. BaEREHA
T EESRETREAL BRMEEY, AT - SHIRIEHES ERAVEME L, FRFTBRE UERS
R AT TR IR B, @ R MAE YR EREHB NS R G R RA MR TR
Hit, BERIIGEMEEENERESARINERS S5 L RIENSERNEYERZ —.

KERANTHAHE KIKERTR LR R RS ER A ST 0K, B ESRI M RO LK,
LR FATEEE HEN EWHHEH . SEE .S58 . 0RE.FRH . HEH X%HE S¥E WHMHE %
H);HEEMEEMEA EECRE . RAN ZLY] kA R0 E ER 2ME HEA JKHA (£
EREYO);HMAEMHRTIEME T EaE SR A SR HREBESR, HEEHRHAERKRA

WEL L4 TBELRERATIHACGERES T BREYE HEE EEERIIRERE L HIKK Y 81.78%,
17.84%,0.38% , T WK A= AR & o 4 R4 B & o Rl SO RE RN H LU B IK M 65.00% ,31.62% ,3.05% (83 H
WIRALEITAN)

BEAN,BEEERIEMAMSHEEBEESE T EENREERX, AHRY, - FTHEZAIKER
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HREIIEHALAR T EENES BB TERREN . ST HESEER BN LRI ER SR TE
RIWREN . BEZRSNATBNER F— ERAIHAEN RS BEERNKENS, TEETHMAEEDER
BMRENRE, BRRERKRAFEEER(RE ), ZRAMESBESEYELRE; R - ERATIHER
HRIHEEF A LB TERKENK, FTERE THRAZLHEHE HEEBSMALERTHNKEN, WX
BRARBXYRBEERIEME, HFEEMBEYESF I HRE  ERATIHMEYZHEXTERE, HREH
MEBEHRIEMRARES B, SBREXATHERERIIEMEA LA TERNKEK =, EXAT
HEVREBE TERKANR B LR Y O BHEENETHXKEN, 55 EHF, WHRA R USE
FHAN T ENYEEELRWEEN/HR, LN, ERRBEXN L EHY oA FERNHOLBY R, BT
T HAFERUIER, ¥%,

3 &g

(DEHARS W SFEAERATIHAESTHERR 22 ML EIYAH BREEWR IR BFEER
AL, MEXK UL BHYXRBE, ERAMBERATIA LBV EBRBLEE T/ NRBEREA
TAHk.

Q)3+, E ¥t A T H A Shannon-Wiener 35 % . Pielou T8 B M EF- X BRI R THFRKENK, ™
Simpson BB FHEMKENK, RAFRKRERLERAIARFERNSHEE, RAERE, W RARGA
AERWERGES; H—HH, B I HH Jacard LRI S Gower RE, RHEERATH S E RN KEKTIR
ARERGHME FE_FIEIYEELFREEEZER,  RYUNBAIREERILBOE N RN B R
HEMG HMARERBEF AANEKLEEE, D RIY B HLBIEEK,

(B)ABFFRX EEA LA LEAE S REHT TiHie. NBAREERE ERAIHR LI EAIESES
FHERKAENR, BERKER L ERZHL NEDIREERE EXATIKTEY P EIELBLAELX,
BEXKERT BAYEBHAES AHAEHS, SHEEERER, M2, ERERATIHABRMEEAK,H
AL PR AR T RE 32 LA AT st A RDIR B0 B9 R e, (9 B b A B S E S M R R R SE 2R B Bk, B
BT E RSN B A AR LA RO UL R B AR Xt + 53 ) B9 R ol L R XE , i Fe ARt — 2B B L 7 40
4 B PO A 3 B9 B L DRI o
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