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Biodiversity and Ecosystem Functioning Relationship: A Review

Fei Yuan® Jianguo Wu®®@  Yongfei Bai® Xingguo Han®

Abstract

The relationship between biodiversity and ecosystem functioning ( BEF) had be-
come a key research focus and a hot topic in ecology. Biodiversity is the basis for
ecosystem functioning and ecosystem goods and services, and ecosystem processes al-
so affect biodiversity in a variety of ways. The main goal of BEF research was to un-
derstand the interrelationship between biodiversity and ecosystem process ( including
stability ) and its underlying mechanisms. In this chapter, we reviewed the basic con-
cepts, methods, and major findings of BEF research, with an emphasis on manipula-
tive field experiments that have played a critically important role in this research
area. We reviewed the objectives, scientific questions, experimental designs, and
major findings of the selected experiments, and discussed current key issues as well

as future directions in BEF research.

H 20 t22 Ok, ARG Shx A RA B RE T IME 25 & TH L LIRS A
UK K 28, AT 3 B0 T 4 BR 38 [ 4 ) Ff 43 A 1) 250 2% ( Chapin et al.,2000) ,
AR T 5 R 1 A ) Z R B AL (MR R AR AR A ) | 35 ik
AR T HEAS ARG B 45 K R B BB B L I 85 A8 Ak i i B BE T, R 3 A B R AR %
(ecosystem services) f= 4 I ZI (Y 52 Wi (& 1 - 1; Chapin et al., 1997,2000 ; Hooper
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et al.,2005) o IRAB T AEY AN SEBRGE VIR X R (FFK BEF) 1] Ry {44
VIZAEPESR LT S FESE AR SRR AR 42, O R — R 3R A R G B R L
LR ARE BAAF S RENTE, Bk, BEF #5588 2444 B 452 X i
HY 2 B 5% 40 8K 2 — (Tilman, 1996, 1999, 2000; Hector et al., 1999 ; Schlipfer and
Schmid, 1999;Sax and Gaines,2003;Schulze and Mooney, 1993 ; Kinzig et al.,2002; Lo-
reau et al.,2002;Diaz and Cabido,2001 ; Diaz et al.,2003,2004 ; Hooper et al.,2005) ,

A W) Z2HE VRS A X A2 25 RGeS BB 4 B i W] RE R BIAE 24 7 il - D {4 Fh 4
P (species traits) & A= A8 4k, 3k 17 BL B2 5% Wi A 5 R G ad F25 @ BCAE Xt K 4y L 4
FOGRE B9 A FH AR 5 B 5 00 B % P 10 £ 400 90 45 g J% L2 4 ) 1) 56 B (7 SR 4
1) @ S0 T % 2B (AR 5 A3 ] ( Chapin et al.,1997,2000) , 7 4F 3 g
W RY M Z RN WS RS IR, B A S RS E: .
A7 01 3R 53 4 TR 0 A0 Ok Bl AR AR B B K 2 — (Naeem et al., 1994 ; Tilman,
1996,1999,2000 ; Chapin et al., 1997,2000; Bai et al.,2004; Spehn et al., 2005 ;

Hooper et al.,2005) , [H I, 4= 75 22 G5 0 B 1 4k 157 2 A 25 2 46 7%= o FIR 45 1) T
FEAl AR B
AR F
- SR
ﬁz%‘c‘ S i s —
-FE%E;EW% o bR /AR AKES)
o SRR U N ON:
. R
7 - Bk
- XibhrE
= TR
EERGLR
- WIET S
R - FAMTBAIEIR
s - KA Fiah R A7
— $'§§ %ﬁmﬁ‘é‘. . Wﬁﬂ%
e L TR
- PR H .
|

B 1 -1 EWZritsS2mRantR
P v SR R T Z IRV B M MR R e I B4
(MR 4% Chapin et al.,2000 T2 )

AT W) ZREVE S TN REZREVE X RIF ST BUR S AT SAE — 0k, B &
I 4A K BEF BF 58 A — Se B A ME S I 7 5, 4538 TR 4% i) BEF WP 415058 3+
& H AT BEF BF ¢ ) 3 2230 80, 7E 117 4 5 12 BF 5 S50 1) o ok % J8 1) o
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1.1 E¥BEY

“HW LT (biodiversity ) — 1] J& E. 0. Wilson 7E 1988 4E IR ¥ “ 4 W)
f)” ( biological ) #1“ Z &£ 1" (diversity ) Wi i8] 5 3 i JE i f) ( Wilson, 1988 ) , =4
ZREVER E SCAH Z 7,5 H R 8 R € SO TS 3 MRS HAZR K N
VIR ARG . Y SRR Y S IHREE B A 2 A K DL S A 5 i1
A5 Bl A 25 R R AR R LA E T S R A R T A i
W, PR EATS HAAF BT B 2 2% £ 25 R 48 (Wilson, 1988 ,1993 ; B 5 -
1993 ; Gaston,1996; Purvis and Hector,2000 ; Mooney,2002) , =4 £ FEVE 2 A4 45
RGN RE IR 55 (1 0 BEHT 2, 2 AR AE S R G AN 84k 25 R JR R0 4k 45 1) SE A {1
Bio BN AEMEZHMEZAL M E. 0. Wilson ¥ 38 (1988) : “ — A~ EH KM 3h Al
WEEXANERWEAR GEF U —F #2—F B R ™=.”

1.2 £XRSGIEE

RGN RER E Lo R SCH R, T SO A= 245 R 45 ) i (ecosystem
functioning ) L §§ 4= 25 & 4t J& M (ecosystem properties ) | 2 7% % 48 7 i (‘ecosystem
goods ) FlA 25 R Gi iR 55 (ecosystem services )3 343 ( Christensen et al.,1996) . [fij £
MHESRENRRRABES R B, FEAREAS RGN0 K/ (g sS4
PR ) Fd R AR (INA R R G AT T, A S R G S I 5 A0 BT & 2 1) R 0
B W) RAEH G B 1A, A S R G AR € ) (Hooper et al.,2005) . A& R 40"
R AR A RGBT PR I BRI T G L, AR RS R 2R R DA
FRBRRRIIRESE . RS RGMRSFHEAES RE X NIt oA H kA i i &
P, AR IR 1R, KO, e 2 SRR IR, 445 455 0 P55

1.3 &Y EHUEESETRAIIEXR

Y ZRENE SR R G BE 5 R R AF R AR A2 P i — A B 5T T A AR
(Loreau et al.,2001) , 3¢ [ [# % Pl 2% 544 (National Science Foundation ) ¥ H: %1 &
IBERL 7 KA 5E PR 2 — (Omenn ,2006) . BEF fff 53 i £ % H ) 1 T 2 fi
H: W) 2 FEPE ) AR A AT SE e AR 25 R GE T BB, LA S A 25 2 4 o i 10 72 Ak T 5% mig A=
YIZRENE . 1244 1k, BEF BFFEA9A% O R 4 R = B BE 0 00 ol 21 A0 28 A o A 25
ARG YIBE R (Kinzig et al.,2002 ; Loreau et al.,2002 ; Naeem ,2002) . X 465 &
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ARG LT IILAS T

1.3.1 AHSHMUEASRGAR(WETA)NX AR

LY EZREEMAESRENRBHRRAINEE 3 Ff.© FWEEMK( AR
F GE ) RE B A= W) 22 R M A6 4 I i 14 , 5B 22 R M I BER TR AR ) 5 @ W fA A
K RIA 25 2R G ) RE Wl AR ) 22 R A2 1100 484 o T 3R AER , 80 I8 25 0 i 1 e AR 44 )
@ MEAHR(BAESRENRAEEY SRR BT AZEL) . EBRGEE
FPHREZMESRERELEAN KGR, WREWH A ARENES
ARG REFE bR Z — (Loreau et al.,2002; Bai et al. ,2004) , 154K 1l 19 K& 525
R R ESREE NSV EREREMRER, XX —RKRMWMHREE
BEV WAL — S A AL AN (niche complementarity effect) , — J&
YRR (selection effect) 5 “ BUEERL W 7 (sampling effect) (£ 1 -1) . {HX
Fob S0 IO A e 3 [ R A P 6 < 7 — N 397 0 A 25 AR e ST 0 3T, e 48 380 T LA e
Z R A5 R B EL AL B B (] £ HE RS 28 97 0 58, I 1T BN 28 REVEAE I
F AL (Pacala and Tilman, 2002 ; Fargione et al., 2007 ), ] 0, Fargione 5§
(2007) 7€ 3 E B Jé 75 35 Cedar Creek Hi b i 5 B 5% (1996—2005 ) H % B , 4 Fif
22 FENE X R ) A2 7 13 1 LE 800 B B ] f 32 R, 308 45 2 I A8 O RN SR o 7 S
60 YD A A, A7 g R 3 S e i B AR T B, (B AE BB R IR 8 ARSI o, B
NSO A AR R AL S R GE T RE R SR A LB . XA AL b A L AT AR UE B
9 A ) 2 R S BB 3R Y S, T 8 T A R 17 29 26 7 6
(Scherer-Lorenzen et al.,2003 ; Hooper et al.,2005)

1.3.2 29 S5HMEEASZRBENG£EZ

ZHUESRERNRRRAESEP —AEENIISE, Bl TAYEH
PERRRE M L AL AR — B Z MK R R AIF R A L, X — B K
WILIK — H 4+ £ (Wu and Loucks,1995; Tilman,1999) , #R i, & £ $#F 5%
WA EV RN RS S RENREEEXBEN., 25850 EYE
FEVEKF- 55, T &5 i1 3 PR 000 o R 28 80 3 {6 75 2 745 28 5 X 411 S8 Wl st 0 25 Ak T
LRSS 03 . BN, MR iR 2 , Y GRS E 2, EZ YT U S 5
B Py R 2A R B cp ok BE S A S R M R A AL, B L R
AT RE 1 22 AL S 30, 7] — DL AT i 2 b 56 2, 7 L7 32 5 22 0 BT 55 oK 48
AN TE KR HLE (Tves aod Carpenter,2007) .

AREMZRE SRS R G REX RO I 0 ML A DR 5%
S5 (species removal experiments ) N L4 A BEVE 9256 (synthetic assembly exper-
iments ) , B —f: (singularity ) | T4 P ( redundancy ) , I G 2 ££ M (functional diver-
sity ), 25 A5 FLANSBORE , 56 8 500 5 HURE 307 , ) b #h B2 30 ( species compensa-
tory effect) F14: ) & 2% )i/ ( biological insurance effect) 25, 33 $6HE 51 ¥ & X 1E 3
1 -1 %),
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£1-1 BXEMERMSESREDELRART—LEELA
% X YT e
BB LR | MELAEEN R SCE E AR AKAE | (Diaz et al, 2003; Scherer-

( species removal

experiments )

N T4 & %
S5
( synthetic assem-

bly experiments)

ot

( singularity)

TUARE
(redundancy)

IfEZ M
( functional di-

versity )

A S A H AN
( niche comple-

mentarity effect)

TR TR 0 I 6 4y ol s ) RE AR (2 465 A
Wy, JCHHES ), AT B S ), L S Sl W R
AW ) | TSR A ) 2 B PR AR A X AR
&R G RER I 1R 7 ] 58

A A7 A R0 190 5 AR R o 7 0 T, 0T
T — R 5 A2 A ) N R
T W58 A5 W) 22 RE R AR A X AR S RS2 T g
S 14 4 1) S 5

Y RS RS R R R
W) —Ff o YR ESREIREE A
R B DTHK, ) el o 8 o e 2 2% e A=
SRGEINRE AW A
EMERNE S RS RGN R RBULTH
) —Flo AE2S R GEAT 70 4t 555 L 1E % S ik
I o BRI — A= W) A AR A s 2 A )
ZREE TR B, 4 0 0 14 Jon s sk 2>
X A 75 R Gt T RE BEAT B W 5 M AR/

R RS R G T AR I R W) 2 P T B4R
i, QAR ) D) RE B ) 2 BE T s 4 2 fiE
TR Z R, IR, RS
RGWET I, Fa e o, LA RARHTA R A
R T i) BiE 7 B

o TR A S AL S, B A ) & R
P R 1R AR 25 FR G RE S S 78 43 R T B B
BEU, ARG E R S R AE (A, AR
JIRE) o MRk, A A AL H RN R A
.58 Gt 5 A ] 2 IR N " (facilitation
@}, positive interactions ) {1 & H Ny . {2 ik
RIS 4 W) o 18] A7 A6 AT AR AR EAE
M 25 9 20 R 8 1 2R 25 R e R g
A RO F TSR BRI B S R
o PG, £ HE 20N 2 A 25 1 1 %%
IS, AT LA Of fif B = BL R (overy-
ielding ) —— Rl ol A 49 16 LI At 4y Rl
FR T 49 ARV o B A= 7 g e B A L R
REWE AR ST LG

Lorenzen, 2005 ; Beierkuhnlein

and Nesshover, 2006)

( Diaz et al., 2003)

( Walker, 1992 ; Naeem, 1998
Naeem and Wright,2003 )

(Walker,1992 ; Naeem ,1998)

(Tilman,2001 ;van der Heijden
et al.,2004 ; Ricotta,2005)

( Loreau, 2000; Loreau and
Hector, 2001 ; Roscher et al.,

2005 ; Spehn et al.,2005)




F—E EYSHEUSLEDREVEXRTRER
gk
# %X BEXR
RN SR | B AW Z RN, A S R P& | (Loreau and Hector, 2001 ;
B A DI RENE AR 5135 B9 (A RE 0 77 169) 9 | Fox,2005)

(selection effect or
sampling effect)
Wy A2 28N
( species compen-

satory effect)

A= Wy R B 2808
( biological insur-

ance effect)

G A RO
( portfolio effect)

ol 10 M SRt 14 5 R b, 2 2 R SR Th B R
I 8 o

TEAS W A8 Ak 1 B 85 o, B — ¥y b 5 2 ik
HETE R L 020 S S b 49 Fh o o fie
Y484 o T b2 L DT 88 2 45 2R 45 5 BE 1
R B PERE N o 2225 R 46 b i Fh b B 2% 7
il A= 49y 25 % P 18 i i e 5

BEE Y Z RN, B R G
Tl TOAR R BE 2 8 0, 17 EL Xt A0 SR T 48
A A [5) 0 R % 5 4 0 Rl 50 4 1, 1R
BEAEAS R GE AR BT T 0 RE ) K Bl 2 44
T, VA AR 25 7R G0 i R P15 USR5
WA 3K 22 5% ) JBESRE 1) 2o B Ak £ W SR mis 4
TR b S8 — 5 ] Y B 2 ) % W 3% g
R A AR B 5 2 ML, A
MERERNAESREWEREILEY £
B AE S RERIB B N FE

(Naeem and Li, 1997 ; Tilman,
1999 ; Bai et al., 2004)

( Naeem and Li, 1997; Yachi
and Loreau,1999)

( Cottingham et al., 2001;
Figge, 2004; Loreau et al.,
2003)

2 BEF

B3

B REEYEHEESE SRR LR RS —HESE S,
H 20 48 90 4R LK, BRKE ST L8 T 24> BEF BFAMS206 3o, X 652
B RBOT 7 AW R BIBR SE B0 AN T A BEVE S8,

V) Fh 5% oy BE B 5] BR 52 56 ( species or functional group removal experiments) f§
B REBCE B RBEVE TR RS Lo ) Fh sk ST RERE , (AR HE Y SRS A B B
WSS WA W5 TR B — 1 DA 86 B AU £ A= 400 22 R e o 13, 39 7 L ¢
A W) Z2 R PR AR AR 0 AR 25 2R 48 T RE 9 458 1 52 56 ( Diaz et al.,2003 ; Scherer-Lorenzen ,
2005) o SRS 56 mT LA A 450 38 A R 3 Al Bl BL K 4 3 0 R A R I BE I



