44 3 B #® 2014%F £59% $6H: 493 ~ 509

N4

www.scichina.com csb.scichina.com

T3 2RSS Drse . BRSSPk

00 ; T OF
HEE A E

O EBEBAERE R, B S RGO 5B RS, M 510650,
@ FEBEBERE, JLET 100049
* B R A, E-mail: sfu@scbg.ac.cn

2013-03-06 Y5k, 2013-06-27 $5Z, 2014-01-16 FIZE R & 2=

(rPIEREE ) Al
SCIENCE CHINA PRESS

[ A ARl 3 43 (309250 10) A1 H I A2 g iR B35 TRE 8 220y [ 301 H (KSCX2-EW-Z-6, KSCX2-EW-Z-6-8) % |

R IRESAGZAREAENSIHERFENESE. LRENSHUAEFHHES
RAARASTRP BT LA ERWER, TEMERESFIARRNEEZNHR LR
FIAL. AXGR THE20FALEENEHFEFARE T W AR GHERER. H5%, MET
EEEMEHEF RO LR R, NFH AR E 5T, BAARE LR, B
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1 1Y 2 RETENF S0 Dy s & et ik 7

20 22 80 AEARR~90 4EARHI, AR AS5 ZB WA
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BUE R A T AW Z % (biodiversity)—id], ILJE4E
W) 22 FEVE T UR R 24 AR FEAIF 5 AT 38 0 A 5, ] F B2,
JoH R 1992 4 (Y B REEAYA) (Convention on
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KU KRB+ e A7 e B W 1 AR P Rh 30,
THESTHEWFBEARGNH, KM 1 g AR
TEIRAT IR 10000 FRAR B AR, KOS T A0+
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PRt 2 R 4% [ BURF 58 70 R B L 3 AR W) 2 AR PR 2
R S AR PRI 5 T R B EA (R EA 21 2D
ZJE, N MR A Wy 2o R B0 M 0 R BR 4 O F 5
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7 5 56 [ B B N 7R, 2847 18R — IR B
H W) 2 FE 2 R T8 22 (International Symposium on
Soil Biodiversity), 5224 48 H C A LIE R 5T
BURMISCHR SRR, FEWIe T AR S R
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X 1 4FEZ )5, R A IRCE E R R R s
N—WIAEFFER AR LIRS, vhHe L+
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%% 2/ 41 (Tropical Soil Biology and Fertility, TSBF)# Jf
1 £ 38 A ) 2 RE PRI 5 2 R TR 4215, 1996 4
Wolters™ £ [k B (i 92 Bh R, 76 £l [ 75 £k K2R 28179
TIES Y AR S RGNS 25 1998 45
16 RE PR L3 R L 1o T R 2k
SR RGEREN L AR W N 1996 42195
12 K B bR -1 59 % K 2= (International Colloquium
on Soil Zoology) %] 2008 4F (5 15 IR K2z, h—EHit
T Y 2R IS A O HEA 21 i
WG, KT TEAY Z PN & Fh 22 R 2R R
Ti 2RI, PN, 2003 4, S A= A 2284 TE 44 1R
FARZW, FHH RS VGE SCHE Biological Diversity
and Function in Soils™; 2004 4E, 7E &G db2817 H1gE
Y1 Z2 e 5 A= W) BRAL “E IR 0 22 18] 5 & A 1 B2 R
S,

16 20 22 90 AU, KT LI AEY AR
O e ol Sl 72 N L P S e S A R
(Scientific Committee on Problems in the Environmet,
SCOPE) & 2, 3 E -4/ 254 5K Diana H. Wall {F:
FIHEN ST ZHESESRGE 6
(Soil and Sediment Biodiversity and Ecosystem Func-
tioning) AU AF 5539 H ' ¥E Diana H. Wall A FHF T,
XAWELHT T 4 WOCT IV 2R K
ARV, RN T DAY S AR
GL U R S A A Wy 2R P B B o A s S 010 | 4
e 2 RevE SR 2 R Z 1 06 R 1ML K
BN LAY RS R G T0%, K
FiX 4 R 2EAR T £, SCOPE X AHF 58390 H e 28 4
A NN 2 Sustaining Biodiversity and Eco-
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R, fEUETE R R, M 20 42 90 ARACAR IR,
L F 4 T A 52 (A0 Diana H. Wall 28 A ST S 015%
ANEDFN 53 F A=W 2 R | TRl 38 H AR R ] 5
PRV O T LAY Z R ) — 2L LA B

%[6,37,39,72»«74].
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Zoad 20 4D 90 A Z YA AR SV IHE 5 K
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BB ZENR SR, 25, RS IEmM
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A ) Z2 R PR T B A T LT R P R P, AT A
FEAFH TIEEYZHEESETRET ML
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F TSI A HE A W) Z2 R M B b B A A SR T B
B, %2 T LAY 2R 0 KA SR 0 H T iR
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1% 2 514 (Natural Environment Research Council,
NERC) %% By iy + 38 4= W) Z #EPE 58 35T H (Soil Biodi-
versity Programme)®®! | Z£[E %% Diana H. Wall 455
B L % Hr R i 3 AR W) 2R PET 5 0 H (Identifying
Ecosystem Controls on Soil Biodiversity: A UK-USA
Project)! > VRIEG M + 1A= ) ZREVE S R B R G
REMF5Y (Soil Biodiversity and Ecosystem Functioning in
Victoria Land, Antarctica: An NSF Programme)[wsz] e
[ + 4 W% & Noah Fierer 405 1) 3E N K il 1 1
T ZHEPE 3 A 46 JRy BF 98 (The  Diversity and Bio-

geography of Soil Bacterial Communities of America:
An NSF Programme)" 'l Diana H. Wall {41 )45k

5B Z FEVE 53 A k% S5 5 H (Global Patterns of Soil
Biodiversity Programme: Implications for Ecosystem
Function)!""'[L 45 3 4%, X BEAF 55 AAMIERAS Tk £
KT LIEAYZHERH R, AL, (EBh A HLIX
Ea@ LMY Z S R RS REAT SR b,
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S F MBI FE TSRS R T AT i 2 S R G
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TEXEEWTFE I H P, J&[E NERC BEBIY T34
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22— AN £ Sourhope B FLHE 4T, 7E{YAX 0.01 km?
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TR E F 3w gAY 2. 2B E
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T A FHORAE G 7S S W) 2 R R R E oy
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B9 11 AL RUBORE, JE A A ] A B S
HY 18S rRNA JEH P S ZRENE, Rfaon s Pfe
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WHoEad A B, 1Sl ¥y 22 e 0 26 3 o0 A ML 5 A
Y ZFEAETEARRIR], 75 4 DAY 2 R s B AR IX
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HEA 21 T2, AN [E] AT B B AT fRAE ) 22 A
HESRGUREM R, JTFRELIEEY 2SS
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Y Z R PRI, [R) e 5 |k 1R BrAd 25 1) e B DG T
f2 e [ Pral 2L an i AR A 412 (Food and Agriculture
Organization, FAO)FIEX Y Z: 5125 (European Commis-
sion, EC)JF i SR HURS i XF 4 38 £ ) 22 4 4k a4 W
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Wi B IEAR W T X LA Y 2 T R AN
H] #:42 H] [ (Conservation and Sustainable Use of Soil
Biodiversity). Bl J5 tH FE AR A& 41 21 (FAO) % S 8 13X
T gAY ZREPE AT VR A AR, AR R AR AR L AR
AR5 2006 4, BOMZE B £SECWB SN T —I0
KT ORI RS (1) K A0 H (Thematic Strategy for
Soil Protection), AW | PEM AR LAY £
#‘rﬁ%ﬁgﬁgﬁﬁ%WEIM'%JOZ'IM'IOGJ-

TE A Z AR BRI PR R Sk TT
T, BRUNZE B 2x AT sh i BA AR PE. 78 BC 448
VFZ2 BN 35 44 1 1 38R 25 2% % 40 W. H. van der Putten
FI R. D. Bardgett It 25, LFES/EMR LR
T A A PR G | A BRAS AL RS B it 4 X
- R W 22 B s B Y AR B 3R R F R
X BB S 7 A iR A I 4 s AR O0 R i e
TR Y 2R A B W R R R Y. FE EC
B R, BRN4S E O 28X T 19125 it
¢, R EC T )@ 0y B0 52 BT ML & A 5 rh oo 78
2010 4FE 43 9l 5E L T Soil Biodiversity: Functions,
Threats and Tools for Policy Makers 1 European Atlas
of Soil Biodiversity WA, R L4 T B A
TIXF 4= e A Wy 22 W P A DA TEURI U = 8 A ) 2 A 1
[N TR 3140104
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TS, e b ELAR A R

B2, X HIEAEY Z R RIS R 2 &5
i — 205 2 [ PRAH VRN & E BUN R E AL, 2011 4RI,
TEHA EILA T B R T, ok A R AR
KIS L4 HHEES 5 Diana H. Wall, Wim H.
van der Putten, Richard D. Bardgett, Johan Six # Luca
Montanarella 2[R & #2 T —A4> 423K - 134 W) Z PR
7% 1B 1 (Global Soil Biodiversity Initiative, http://
www.globalsoilbiodiversity.org/), & 75 4 45 E 5%
XF A e A Wy 22 BV R 9T S AR B, [ —
SO ] bR 2H 24 AR 0 ST A b A ) 2 AR MR 2R RN
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2 LEEA Y % RETERE SRR O (] e o
L3

2.1 LEEY 2 REPERY SEAF AR BL

W A R R FRF ML 2 BV A AR ST A G
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B W 2 VE 2 ik (the enigma of soil biodiversity):
(1) AftatgEhaEmiL 2T DIEE? (i)
A HRAE AR G L Rk E? Z )5, Ghila-
rovl! I Usher %5 AUt ie ] BEAT T 4835 i
X A S5 A W 22 P A e HIL R A 0 9 R B A - AR )
ZHMESESRGURE . LIEAEY SRS [R5 A ks
Jry 2 22 0] JBL G BE ROV B X - AR ) Z AT A
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R T 2 O VR A 22 R MR R A MR A B 0 oy S TP
+ A Y PR T A Al Y B 2R B Tk A vE A, [
AR A 4 A ) G A S AL A 1O 0B 1161201 Apder-
son'" "l Stanton Mg B S Y 5 B IR IE T X M B
Ui, SCE ORI, WP 2R S AR B R
[ fFFEIEA G R, B RHERA 5 P 2 5 2y, 14l
PR 2, BRI . XA R
A F1H93EYE K || Hansen!''", Hansen 1 Coleman '!”!
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W ST IR 7 D 1) 2 22 PE (ISR AE SR B 2 k) X i 2 2

FEVER S, IR T5 P2 BB AR 2%, W62 2 AR
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PEBA BRSO R, NRUEE I IR
4 T 9 00 52 2 PR+ 3 R WA TRl D R IE W b 2 4%
PERSE AN [F], 2T KRB b MR8 5 Jo 7 ] 52 i
ALY, A Rt — PR

Kifi 25 %F 1 38 2R W) Z RO B9 R A DL SR F)
Fili b A= 25 2R 48 %5 DD IE &R 0 Hb B D 43 4 AR,
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—, AT F—EFRYOK I LAY Z R T
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M AL RGN, bl S RS A ER =
ZREMENY, JF HUJE 4 e BER BT A 4 R 2 K
HAR EL VR AN Ak g BRI R, — 2 K
P I T A 0 2 8 ) B R S R T S LE W 2 PR
P g, I ER A [A) S B M A AR
1] 64 32 .73 25 (isolation) W] BE {2 k4 ) 23 AL FIIE 1L,
(] Bof %k T - HE LA MRV, 4 A A B R R K P B
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MY R, T A Y R ORI R )
Z AR L TR A A AR T B B, T B )T
A W2 R TR 20 2 A - S 25 2 U 1 Y (R TR A2,
HEAL BRI AT GE S 1 AR W) Z A 4R R LI A B ST AT
TF— B P

22 EAEMZFES B SRS

w2 20 AR, AR TR B R PIe 2 — i
Y ZREE SRS RETIREZ A 1 56 R BB
KT A Wy 2 AR AT B2 A A 25 R GE D RE (U] 4 AR
72 R R SR IR BT 5T E R TR 2
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ZIE I E, e gT B ST A R R 2 A
A E PR L. R, 4R T A 2R R
A 25 R G T ) 3 B P AE BIL R R o R O A AR
BRI BRI R N, BEEXT R 2
FEMERAIR A, 20 tH4D 90 4EARR A 21 22 il it
¥l 10 48, BT A SRS AT RETIREZ
] B OC & R A 4 48 AR 3 2 40 IR 9 9 3 B A
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5T A Wy 2 R A S R A2 25 R G T Rk,
i T A 4 2 R T A R T B BRI, LA
Ko A B () 57 Je kRO BIE 9 2 AR R 7E S
F—AME L BB RERER IRh E R, SR A
X+ A B RS RE R Y. R T R UL
FEAEE AR = LAY 2 e, i B — > Disk
HER A B RS TR, L, —sbses
N, HEEAYTREAAEDIRE I ITAY, TURFMEGR
W FH PR AR LAY 2R S R R G T fE
Z A R PP POUT . Wertz 45 U8 i S BR S 6ok
FISERA: Y 2 REVE BRI, BF9E R B, TETE ) 2
P22 WK BB Z 0], C o fk . Tk Fn i filg fh s
A B E R, UL ZREER I8 A R A S
RYGUIRE. BN A, Y SR
Xf LA R G REA — & s, (HRAR Pk #)|
PR i, Setila A1 McLean!" 015G F 16 A FL B
ZREPE S A P i RO RIESE . X S F oY 4
SR TURFMR U AL T — LU SC BG4

B, —SeWFRH LB, LY 2R A
ARRENS W R A S R G TR Y, BN, Griffiths
25 NUSTRT Hol 25 AW BIFFE 43 3 & B, w28 4 336
A= W) 22 B T RE S ) L R VR A 7= . X SE
SR, “TURPME UL I A REIR I b i s - ek %
WS ESRETNREZEIMER, HiL—&EE T
TR B TUATRMR BE I SR, R YR G T g

W, midkspaiigy il ER, B Lawton YA
o PER UL . H AT A K & B SRR — W
S 771461991 - iy - Balser F1 Firestone A5 & 7R,
AN A A W 22 A 1 T R W VR A R )
AMNT LS ILHE S, [FFE, Postma-Blaauw %5 A
KT B2 Rl & B, BV 09 R 41 Rk
LY Fh 5 B Re e N B {3 %, Cragg
Bardgett ** () i T A TRV A A B, &
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LA Bk R T 2 R R E A ) B e R
JEE S B T ] Vs 1 ) A L B RIS AT N
WAk KT, LA F 2 Heemsbergen
LN T, TR R A M s | i A A
EHIR, WET AR 0, 1,2, 4 1 8 YR RIS,
WA [E] P A 2 R AR S R G BRI 2, 4
R, Pyl 8] B e 25 S (M AR Fh oF B AR R
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DL BB ie A 5T R 01 3R B, Wi Ah R B 1 T Rg
AR LY Fh & EXT RS RS DRER 2 B K,
I, —SeE B I R H AV AR DI e R 2 K
XA 25 R G D fig B m U300t KR
i) Sourhope + 3% L rEMETTHRI, Bradford 25 A%
£ ECOTRON HURHEAMAR/NMIHT 3 M E AR
LI RERE Y 18 2 W BV R F 90 N R b A S R )
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WIA T T IF T 2 K, 3% 5 R AN ] Y 1
Yo AR RGeS A, REIE R
AN AR LA, LR RER X HEE N AESRE S
FEIA W E R [RRE, Wurst 25 AV A 9E & B,
i W] F B AT DAHETH e RN R 0 AR P A K R £
BEPE Y 57T S0 Ladygina 58 AR 058 R K,
AN A1 Dy e 2 6] A0 B i P e AR 3 SO 0 45 4 ok
X BRG] . XS5 R B,
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JRUER L —sedHm LRt e, HEie L
EEYZHEMSEERFERZBIN CRIEFES
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Soil harbors the greatest biodiversity on the planet, and soil biodiversity plays a significant role in maintaining carbon dynamics and
nutrient cycling in terrestrial ecosystems. Currently, soil biodiversity is one of the most important issues in soil ecology. In this review,
we summarize the developments and achievements in soil biodiversity research over the last two decades. First, we introduce three
critical developmental stages in soil biodiversity research, namely forums and symposiums, experimental testing, and monitoring and
conservation practices. Then, we discuss four important soil biodiversity topics that have attracted extensive attention, and that
epitomize important progress in soil biodiversity research. These topics include the mechanisms explaining The enigma of soil
biodiversity, the relationships between soil biodiversity and ecosystem functioning, the biogeography of soil biodiversity, and the links
between soil biodiversity and plant diversity. Finally, we discuss the challenges for future research on soil biodiversity, including the
practical implementation of new methodologies, analyses of geographical distributions of soil biota, the impacts of human disturbance
and global change on soil biodiversity, and the roles of soil organisms in ecological restoration.
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