45 29 B4 6 11 H = 2 Eire Vol. 29, No. 6
2009 4£ 6 A ACTA ECOLOGICA SINICA Jun. ,2009

KEEERNEBEFHEZUE L RENDE FESRHE

1 2,2 23
RFEAL FIRETKRRE
(1. F EMOBFB I Be B A B S B BT, B A0 5 B 2 3 4RI =, Jb s, 100091
2. BIBITAR MBI, BIBITE M /RE 15004033 H FE AR BF 22 B b R -5 b X RIBF5E 9F , Jb 5 100081 )

E:2001 49 A ~2002 4 9 A KRR ERHEXTRE AR R 8 FEZARMEEE , B IL LR L LU B ZAR PR ( Pinus
koraiensis) 5 £t R SR (& M #is (Larix gmelinii) \FA#E (Betula Platyphylla) ) AUH I WILIARHEAK ( Quercus liaotungensis) 5%t i
RIS CGL IR M A (Pinus tabulaeformis) ) , Y174 K 54 L #2 K K ( Cunninghamia lanceolata) 55 &t & 1R 32 K (12K | 38 2
(Liriodendron chinense) ) kLA K™ 7 it A L # & MWK (F7 K ( Schima superba) -J&5#E ( Cryptocarya chinensis) ) 55t W iR (5
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Abstract; Forest litter and soil fauna are important in forest ecosystem processes where they help to regulate nutrient
dynamics and soil quality, and are useful bioindicators of ecosystem condition and change. To study the characteristics of
soil fauna community in forest floor, we collected soil fauna from Sept. 2001 to Sept. 2002 using litterbags in 8 forests in
different climate zone, including Korean Pine forest( Pinus koraiensis) and mixed forest ( Larch ( Larix gmelinii) and Birch
( Betula Platyphylla) ) of Maoershan in Heilongjiang Province, Robur Forest( Quercus liaotungensis) and mixed forest( Robur

( Quercus liaotungensis ) and Chinese pine ( Pinus tabulaeformis) ) in Beijing, Fir forest ( Cunninghamia lanceolata) and
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mixed forest ( Fir and Chinese Tulip Tree ( Liriodendron chinense)) of Dagangshan in Jiangxi Province and Monsoon
evergreen broad-leaved forest ( Superba schima forest ( Schima superba) and Chinese Cryptocarya( Cryptocarya chinensis) )
and pine and broad — leaf mixed forest( Masson pine( Pinus massoniana ) and Superba schima ) of Dinghushan in Guangdong
Province. We sampled 74 times and totally collected 29123 individuals of soil animal, belonging to 4 Phylums, 14 Classes,
30 Orders. Among them, 4492 individuals were macrofauna, 24631 were meso and microfauna. Mite and springtails were
the most dominant species in the collection. The composition of soil fauna in forest floor were significantly impacted by the
forest litter (xf” =18.867, P <0. 01). Significant difference in the composition of soil fauna were detected between
forests in Maoershan and Dinghushan, between Jiulongsahn and Dinghushan, between Dagangshan and Dinghushan (P <
0.001). Our data showed that both the monthly individual and group of soil macrofauna in average were significantly
decreased as the latitude increased, while the average of monthly individual of soil meso and microfauna were usually

increased as the latitude increased. The mean individual of soil fauna was significantly difference between months (X%m =

37.95, P <0. 001), the difference between in diversity index and evenness index was significant monthly (Xit%)
26. 38 ’Xi(xs) = 328.97,P <0.001). The highest community diversity and evenness of soil fauna was recorded in
Dinghushan. The soil fauna in forest floor were most similarity between forests in Dagangshan and Dinghushan by similarity
coefficients analysis, while the lowest similarity was found between forests in Maoershan and Dinghushan. Our data revealed
that the mean annual temperature produced the most effect on soil fauna in forest floor, the second effect factor was the soil
organic matter ( surface soil) , soil pH was the third, and annual relative moisture played minimum role in the soil fauna.

The environment factors had different effect on the key soil fauna community.

Key Words: distribution; diversity; grey synthesis correlation; environment factor
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RREVERER AR M F BRI o WORERIATE N + e W iRt S W A BT 0 BB, s B S R
Girh A A R IE o IR T I AL FORS BE S I I R AR MR R A AR AR IR
HFIE RS W RS MR P S T E AN R RE Y MR Y £ 6 A 253 E
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1.1 B X

WFSE XA F N23°09'21" ~45°207 , E112°30'39” ~ 127°30" 2 &) i Hr I 1L X, YR L BB YR | 7 $Ris Fi g 7 4
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TRBISHR(F) DLE ARG LU S R AR (G ) 54T RATRSSH (H) #EAT3F5E, B ABESL ANk 1,
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PRVEAS TS B ARRAS T RIS 2 L3 TS . 2001 4F 9 ~ 10 A (8143 51 R 4 & Hh 2 bk IR 38 #K
1B SR TE I, BRI 15 (B3, ZE T B 3 5 T3) 2 BB 2 # AL (Smm 1mm) J& i 4% H (15em x
20cm) G RASHZIRIEIEE 1m JFHRBEAEME T, 5241 AE 12 AR, 8H &R4E 3 48, FIARR TK:}H
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Table 1 The environment factor of field experimen
RIBITiEJLLL k| #nyiy Al TLPERIX L JTAR S
251 Sort Maoershan at Jiulongshan at Dagangshan at Dinghushan at
Heilongjiang Province  Beijing Jiangxi Province Guangdong Province
. . N45°20" ~45°25' N39°54’ ~39°59' N27°30’ ~27°50' N23°0921” ~23°11'30",
HBIE Location E127°30" ~127°34’  E 115°59' ~116°07'  E 114°30’ ~114°45’  E112°30'39" ~ 112°33'41"
+ 1% Soil pH(1:1H,0) 6.38 ~6.55 6.25~6.92 4.39 ~4.50 4.12 ~4.28
ABUR (R L) Soil organie matter g 1 4 2.00 ~2.41 2.96 ~3.02 5.05~5.72
( Surface soil) (% )
HIE KW 7° Ik 25° Ak 7 20 ~30°
Terrain i R Slope Southeast 7° Northeast 25° Northeast Southern 20 ~30°
53K Elevation (m) 353 ~465 550 ~599 400 ~600 200 ~300
A N ke E Cunning-
. .ﬁ */Aﬁ'; g u:+ ;; C i & #k Quercus li- ha 1:2 ;k ;Lnt::mgF G fif /K Schima superba ; J&
0iC1 PERFh (P A RS S L)) aze.ns " . ( " aotungensis, D i & ma anceont . 5eH: Cryptocarya chinensis
. . T Larix gmelinii, 19 ¥t . AR R %M Lirio- .
Vegtation Dominant species in Litter bag B A8 Pinus tabu- =2:1,H B ¥ Pinus
Betula Platyphylla = . dendron .
laeformis =2:1 . massoniana ; fi A =2:1
2:1 chinense =2:1
= Cover(% ) 70.0 65.0 75.0 80 ~90.0
Vb2 R o) =N;
Litter thickness(cm) 3.5 2.0 3.0 3.5
e 3
SARFER R
Climate ~ Mean annual temperature( °C ) 2.8 1.7 15.8 20.9
fEHH IR
Mean anmual sunshine(h) 2471.3 2470 1 656.9 1433
FFHIREK IR N 723.8 650.4 1590.9 1956
Mean annual precipitation( mm)
FRER , 1093.9 1890.7 1504 1115
Annual evaporation capacity( mm)
LM 120 ~ 140 216 265 310 ~345
Frostless Season(d)
SRS AR B
Annual relative moisture( % ) 78.0 50.0 80.0 81.5
PP SRR I [ 2001 4£ 10 A 2001 410 A 2001 4£ 10 A 2001 4£9 A
Time 2001 Oct. Oct. 2001 Oct. 2001 Sept. 2001
L BESAEI0AE BE4HEI0HNE BEIAZER AE M4 10 SEREI Al
Experiment cycle May to Oct. 2002 Apr. to Oct. 2002 Jan. to Dec. 2002 Oct. 2001 to Sept. 2002
1.3 st

BETR ZZREPEFE 8K F Shannon-Weaner index Fi Pielou 3%, BJ H' = - zs: PilnPi,Js = H'/InS . & AR
=

¥ Jaccard(q) 5%, g =c/(a+b-c),

ES U Kruskal-Wallis J5 22 K H 2 5 A A BLRL AR VR R 75 2 TS sh e T 2 R R
B RS DL S B 2 R

IRELR G SRIRBE S M7 X A58 R T I AT S5 G PPN o IREER G IRIREE poy = Osg; + (1 - 0) 1y, HH
SoiTo ST B IR A 25 3ok STk BE RIAR XS KRB BE, 0 e [0,1], — My 0.5 Fif is 383 SPSSIL. 0 #
Microsoft Excel 2003 #47
2 R
2.1 HEYIBEAN

SAE 74 AR E T B MBI Z KA L 550 4492 H /NI + 5850 24631 H SRE 4 (714 4
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30 B, HAEJLIL 9 4920 H 11343 H Juieili 10 49 21 H 3564 H KXl 12 4927 H 3788 H il 13 44
28 H 10428 H, WS SR AR IR VS )2 RS e > AR Brb 2 5 R R e sh i B UK 10% DAE 5 K
B B JELEEH WIRE Mk E E%E EEN R E ZSEE B E SCHE R E 5 & PR vE R
TIESY BRI 1% L E(FK2),

®2 EEZFRMNERREELEIMBEENAM

Table 2 Structure of soil fauna community in forest floor

HH¥ Taxa {&AY Size A B Per.* C D Per.* E F Per.* G H Per *
28 1 4 Nematoda Meso/micro 4 2 0.05 2 18 0.53
Ei 5| F Tubificida Macro 31 26 0.5 15 0.42 17 46 1.66 1 0.01
JGfL3EE H Opisthopora Macro 2 0.02 2 0.06 30 59 2.35 21 13 0.33
WitE H Ganthobdellida Macro 1 0.01
WilR H Stylommatophora Macro 3 10 0.11 18 46 1.8 6 4 0.26 7 41 0.46
Wk H Araneae Macro 29 23 0.46 4 16 0.56 21 12 0.87 57 80 1.31
1448 H Pseudoscorpiones Macro 1 1 0.06 9 9 0.48 34 4 0.36
B % H Opiliones Macro 2 0.02 26 17 1.21 6 3 0.24 27 3 0.29
gk H - Acariformes Meso/micro 2006 1216 28.41 473 1832 64.67 915 843 46.41 2313 2774 48.78
J#7K % H Harpacticoida Macro 2 0.05
25 12 H Isopoda Macro 12 12 0.67 7 9 0.42 14 2 0.15
£% /£ 49 Diplopoda Macro 11 11 0.19 44 1.23 20 57 2.03 107 15 1.17
kA H Geophilomorpha Macro 3 0.03
A1 8% H Lithobiomorpha Macro 22 12 0.3 1 2 0.08 5 1 0.06
A H Scolopendromorpha Macro 1 0.03 7 0.07
254y H Symphyla Meso/micro 15 10 0.7 7 6 0.34 13 30 0.41
4% | Tetramerocerata Macro 17 22 0.37
JF 2 H Protura Meso/micro 9 0.08 4 0.11 33 16 0.47
2 H Collembola Meso/micro 4644 2954 66.98 285 179 13.02 536 596 29.88 1393 1429 27.06
B H Diplura Meso/micro 1 1 0.06 2 8 0.26 2 60 0.59
54k H Blattoptera Macro 0 3 1 0.11 35 4 0.37
4548 H Isoptera Macro 8 0.22 9 0.24 6 77 0.8
Hi# H Orthoptera Macro 0 0.04
#:§# H Deramptera Macro 1 1 0.02 0 3 0.08
2f4# H Hemiptera Macro 1 0.01 1 003 1 0.03 17 7 0.23
[7]3# H Homoptera Macro 4 8 0.11 2 4 0.17 20 14 0.9 5 922 0.93
I 3 H Psocoptera Macro 3 0.03 64 73 3.84 7 6 0.34 49 5 0.52
2% H Thysanoptera Macro 6 4 0.28 1 3 0.11 146 16 1.55
53 B Coleoptera Macro 119 71 1.68 26 46 2.02 26 101 3.35 216 90 2.93
%39 F Lepidoptera larva Macro 5 0.04 4 10 0.39 6 2 0.21 28 18 0.44
Xi# H Diptera larva Macro 54 46 0.88 160 29 5.3 102 141 6.41 426 46  4.53
X3 H Hymenoptera Macro 1 9 0.09 75 38 3.17 48 40 2.32 266 333 5.74
3t Total  MA%Y Individuals Macro 283 225 465 299 343 512 1495 870
Meso/micro 6663 4172 774 2026 1462 1471 3754 4309
K%L Group Macro 13 13 15 14 21 18 22 20
Meso/micro 4 3 4 5 5 5 5 5

* Per. ; Percent 1443 k. ; Meso and microfaun( Meso/micro) ; H1/N5 ; Macrofauna( Macro) ; %I

JE S8 Kruskal-Wallis J7 2243 W1 B3, R RIBRAREEE RV = s M RETE AL 22 e B 3 (x(,) = 18. 867,
p<0.01), ZEIHERER,MBILIJUIE L5558 L =2 8] LR K R L5550 380 L 4er AR A 2 18] - s sh My it v
HR AR EPEZES (p <0.001)
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2.2 TESYIBER LS

W B ,4 A IR 48 S WIS 7 0 202127 870 28 28, MRS 52 11343 3564 3788 H
110428 Ho HIEAMEET 519 945.3.254. 6 ,157.8 HF1434.5 K, RE YA BEE 3|0 42.3,
54.6.35.6 FUF198.5 K, v/ - 354 H #8043 902.9.200. 0,122, 2 FUAI336.0 H; KHI + i shiy2k
FEBZIA D 16 17 22 26701 23 28, Ho/NEL L3RS W 2R B BB A 4.5.5 2815 28, Bon L sh W 25 b
5 B3 P IR e, S A BORN S B AR BB 4 BE 4 i S s D i, KRB L sh ) A SRR IR R R B
THm 2, /N S Y A A ERBONRA B s (K 2) .

Al — b XA AR AR R 72 L sh R 5B A B Hrp VIR JL L P Fh ZRAR IR 72 o R
B+ SRS YRR AR R, SEARIATYEJZ b i b /B L S sh W) AR BIOR TR SSHK s R B LR Sk 7 2 P I R
B L3S AR T bk (R 2) .

2.3 TEGYIRBE SRR

BTN SRS WIS A A ) KA R AR SRS W) & R R SR

BAT S, AEE LR SRR B /DBIRKIK T H' g (0. 8610) < H' iy, (1. 4000) < H'ypy
(1.6400) < H' jyp, (1. 6572) s BT HEFE RN Jogyns (0. 2874) < Jojpu (0. 4600) < J, o, (0. 4964) < T
(0.4973) , REIMM LK % Z LB W i B £ 5 A fx 3975 5 Jaccard () 38 BOR/MIF KRN ¢
(0.8727) >q,, 5 (0.8333) > g, 4 (0.7636) > gy ;. (0.7500) > gyq, (0.7317) > gy 4 (0.6182) , FH KK 1l 5
A L ARV U V5 2 LIRS W R AR A =, TR JL L 55 550 38 L TR AR (AP ARG, AR [R] X SR bk R 7 )
YRR R AL E A R S B, R R RS RIAE SO 0 13RS R N AR IR, FE T X 3 S
V& IR

HA TR RV (] 3 sh i) A 980 R SR S St SRR A —2(R 3) , Hp 1 A 1
KR ZAEE SO MER AR 4 B i FEAR TS b, 3% 3h ) A %R 2R SR 20 B2

®3 EEFWLBTEIHYBEANNEHE KB FE RXRSHESHIMILE

Table 3 Means of soil animal individuals, group richness, diversity and evenness

PR A FHER ZHEMESRR(H) B EPEARE(Js) 22 SR

Type Individuals Group richness Diversity index Evenness index Significantly

A 1157.5 +536. 3cdefgh 9.8 £1.7egh 0.8027 +0.1948  0.3565 0. 0880 cefgh AN individual

B 733.2 £470. Ocdef 10.2 £2. 4cefgh 0.8611 £0.1799  0.3799 +0.0888 cefgh Xtes) =37.95 p <0. 001
C 177.0 +158. 5gf 9.9 +3.3d 1.3716 +0.3563  0.6182 +0.1679d HH¥ group

D 332.3 £246. 1f 9.6 +3.6fg 0.9506 £0.6091h  0.4206 +0.2313h Xtes) =7.55 p>0.05

E 152.3 £60. 5fg 11.8 £3.6 1.3523 £0.1879  0.5523 +0.0797 f ZHEME diversity

F 169.5 £138.2fg 11.6 £3.5 1.5470 £0.2838  0.6538 +0.0747gh Xs) = 26.38 p <0.001
G 437.4 £431.6 12.9 +3.9 1.3967 £0.4145  0.5497 £0.1222 ¥5)H: evenness

H 431.6 £229.3 12.2 3.4 1.3284 +£0.2905  0.5387 +0.0978 X{es) = 328.97 p <0.001

2.4 MEHEF B YRR FR N

W E YRR 5B MAEE 1% DL LR LIRS Y SRR SR SR DA R IE S AR
BORREEE) (y) , FHARKE SO E () SR H (v,) JEBE (y:) SGRH (v,) JEFB B (ys) 3P S5
(ys) FEBEEE (y,) B (ys) FEEZHMETRE (5o) IBED (y) s BB R H F A FHI (¢) KK E X L
B pH(x,) FEWR(KRL) (x,) JEK(x5) F2E () JATEWEEE (x5) FEBNREE (x6) EX H BBE(x,) A
BIRE K & (%) ER R B (%) EFETLHEH (v) EXIHINRIE (2,) o FRIGBIE L ENIER, THHEKE
Y X IR BE (&) IR EAERT RHRBE (r) DA ER G RHREE (p) HSCHRF /MR IFARIKA -

£4(0.7256) > £,,(0. 6261) > £,(0. 6008) > £,,(0.5537) >£,,(0.5179) > £4,(0.4971) > £,,(0. 4252) >
£1,(0.4212) > £,,(0.4155) >£,,,(0.3825) > &,(0.3737)

ry; (0.7258) >r,4,(0.6923) >r, (0. 6817) >ry; (0. 6745) >r, (0. 6598) >r, (0. 6585) >r, (0. 6465) >r,
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(0.6031) >r,,(0.6013) >r,,:(0.5910) >ry(0.5012)

pe;(0.7037) >p,.(0.6759) >p,.(0.5882) >p,.(0.5858) >p,.(0.5775) >p,,;(0.5567) >ps(0.5510) >p,;
(0.5377) >p,;(0.5141) >p,;(0.5101) >p,,;(0.4609)

R, 4% SEIREE (&) P 2 WIRRE R, 2, IR 0 LR Z %85S , BNAE IR BN + s W mid k,
B (FRL) IR Z, Y EE IR TRIPE , 28 K B RS/ s AEXS RERBE (r) o x, B A
B 20K 0 IR Z 2554y, B A WU 398 3h My i e K, 44 T 7 0 B S MUK =22, 4 3493 BE I 5% )
KTHIBIE , RV YRR AR/ TIZR G RBRE (p) P as NIRRT 0, IR 0, XIRZ 2, 5 , B4R B3R
FEXT TS K, AR (R L) K2, 138 pH 2R FRIPE , AR B /N 7R R
B BE B o 0. 7037, B Al 0. 4609 , #H25 2 0. 2428 , Sz ke i BR8 H -0 2 + s it vk LA A R KOS o
3 it
3.1 REZELEDNEEE

2SN FEAAN R R A e, A [ £ B ) AR S TR i R R TRl . SR R B AR BE X R AL +
B % s /N 3RS R BCE R o ik LS B E R T 75. 0% X 5 KA s WK A
FE PRI 0 40 P ROV R DA % RN S Sh  7E VR V8 W Al P I B B 11 . KRB s A SR
REEBE A 4 T T2 A B A s B, /N 3 sh ) A BB BES TR TR A BT
X5 Begon % AIBFFEHA—B

74 YCRFEFIEAR 534T Bow , A BAERE B R SR EPIR R R R PR IEHA - (K 2),
WL T S Sh AR %R E 7 A9 AR 10 A4 3 A H Balibk A% 2 B iR R R, XSGR B4 2R
PAR A RS, AR IR SRR 75 2 LR sh AR B B AR T 4k V% )2 v 1) 38 sh R B8, 5 189 1L i
ARYE 5 P PR RE R PR T, L 1.8 A A 12 A /N 3RS A AR B, U 2k S5 B R E R
15, B SRR AR B MAR0E FIRSCH, 55 Gartmer BT 5E 1) LIRS MABUR SR S B SH B HE RS
JE ARG BB a3 A —3, BT BR , BUG RIS MR A Rtk g VRV W b Tos ME sh i = 1 i 6
YRR, TR Y DU — Sk 28 B — S RAE I B AR ) BB N ABI 4 Rt 85 A
HTFAERHIA.

P& o fea FR R IS M OBV S5 A BETE M R B AR 2R L 2B Ak 2 R 20 A0 A A 0 R AR AT 2 A
R R . IS SRR VR b SR BN A K A R VR i AR R R A s R e ZEIX A R
AR R A B BE VR AR A B WD TR D, TR P R B R A BE WA N, B KPRV
YR R AR HE RIS TE 4 NIRRT R E R BR300 9.69 H 9.91 A 8.07 A .6.08 A , i3
KBRS 10.18 A .9.36 A.7.66 A .6.70 A1 i H BN AR T AR SR 7E U & 4 b
)2/, Wi 2 5 R R LB (A/C) A FEE B AR (LT AR (e (B S HAE " IR S R A —
B, HApPRAF A/C N 0.42 R TIRA X H 1.0 K BRIRH A/C 4,97, WG E TR 1. 0 7K 1 230 £
HRTF 1.0 7K ; WHGH IR WG A/C 43500 1.55 F11.80, 5B B4 Y5y A/C = 1.4 #5E.

2R TR S AT R SR SR A st R B S PR S K B O BRI S, BT B 3k
B—E R MR A Y, gk R G| 2 SRR 2 RS DL K B S — gl By (H 5 SERiE A )
WU IFE—E LR, REEWARSER, 55— 505 .

3.2 BRI REEE RV )Z LS YR e

RFROGEXKER ST ERIEFI 2 KR ET ZBR— M REERNA B EE sy
BT IR T4 BIE N5 T HEH A LI 56 R BEAT 00T 1 TR G 46 30 SE R BE L IR (B AR X SE Bk
BE AR E5 A RERBE 3 T ORIK T 4307 Hh R s AN ], A5 43 BT 45 SR — 350, B 48 X SR B e D48 %) 2 P 5% R FEA T
H I8, o0, RIEATE 205 KA RIRREE , ITLR 605 x, BAI L, 0 B, 22BN 5 A X S 56 e A A5 Bt 220 L300 26 37
FEXHTF R AL o RAEJF B %05 40X TF 46 S B3 E R Z [ K R, %045 0, BIE A0 AR, o,
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R, R ZIBUN 5 TLEa RER P NER G 74X 8B B K R AL, po BER BT %0 5 «, KA R, OB
%05 % AAX T IR AR R BORRR BE , R 4 T RAL 7 51 2 6] B 15 R ) — DR AR bR, f 75 36
55 70 S Sh MR R R/ MU - AR EIRBE > AL (R L) > pH > S [EK & > 4F3 H B E > 2447
T > PAVE VR > W3R > TR > FERE > FIANRE , AT N BR X LIS Y R kR,
PLUBE (R L) MR Z , pH BISZIEIR TR , SR B AR R B 5 e d /) , 8 7n P15 R 30 U 9 4 o0 gk il
BN 535 5 IR MR A R A — B

B THIERE LRSI IUES SRE M | o fd B RS WREE, 56 | FREY KR E—BE
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