2 6 1
Vol. 22 ,No. 6 PRATACUL TURAL SCIENCE 6/ 2005
1,2 1 3 3
) 7 7
1 , 810001 ; 2 , 730070 ;
3 , 875000)
20 70 , ,
20 ,
1) ;2)
- ;3) )
14) , ,
:Q147 A :1001-0629 (2005) 06-0001-07
1 Tilmam!™
, Hector'® , Kennedy!”’ ,
) [6,10-13]
1
[14]
(1.2] 7.,8,15,16 . 17
[7.8.15 16] . Pacada  Tilman'"
[2.3]
( ) ” ,Fridiey™
’ - , Frid-
4]
ley!™
51 :2004-06-24
(30371021) ; “
20 , "
(1969-) , , :

E®nal : weht6 @hotmail. com
EX¥hail : longruijun @sna com



2 PRA TACUL TURAL SCIENCE(Vol. 22 ,No. 06) 6/ 2005
L [25]
ing (Cedar Creek)
1 H 2
21 ,
) ) [32] [33]
[20]
1 ;
20 70 )
[21]
Elton'® “ [36-40]
" Gardner
A shby!®! , Tl
: , man'”’ :
(24251 Brignd*" 40 N,
1 1 N 1
) N
Hector  Hooper'®” , -
, Huston'*?! ,
M ay[zs 29] May ,
- Tilmant”!

Yodzi &% ,

[21,22,29] 1

- Tilman Down-



6/ 2005 2 6 )
, Creek
Pacada Tilman'*!  *
,Tilman  Naeem ! ,
[7,15 ,41,42]
[43] [51]
Kassen [ sl el !
1 2 '
, 22 ,
, (
(niche complementarity) (sampling ) 51, Sennhaus:
effect) er'™ s
i 1)
, , 12)
(361
p , ;3)
471 Hector ¥ -
( [25]
) ’ 1 2
] (551
[6,11,12 ,48]
[7,16 ,49] Bond Chase[SOI
( ) [55]
: ( ) ’
Tliman Cedar



4 PRA TACUL TURAL SCIENCE(Vol. 22,No. 06) 6/ 2005
20 70 ,
[21]
Eton[zz] « [7.,25,57]
. [57]
H " H ( ) b
Elton )
[12,15,16] (
Elton
, MacArthur
May'* May :
Elton MacArthur )
Yodzi §* ,
,Yodzis ,
( )
Til mant*
[15]
McCann'* , , :
[40 58]
[40]
Tilman ,
(7] [59]
(7]
(%81 Tilman Cedar Creek , ) (
Natural History Area )



6/ 2005

22

[61]

[1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[60]

[62]

Chapin F S,Waker B H, Hobbs R J, et al. Biotic
control over the functioning of ecosystems[J]. Sci-
ence 1997 ,277 : 500-504.

Vitousek P M, Mooney H A, Lubchenko J ,et al.

Human domination of Earth s ecosystems[J]. Sci-
ence, 1997 ,277 :494-495.

Sdla O E,Lauenroth W K, MaNaughton S J, et
al. Biodiversity and ecosystem functioning in grass
lands[ M ]. Chichester. U K,1996. 129-149.

McCann K S The diversty-stability debate[J]. Na
ture,2000 ,405:228-233

GrimeJ P ,Brown V K,Thompson K,et al. The re-
soonse of two contrasting limestone grasdands to

smulated climate change[J]. Science, 2000, 289:
762-765.

Grime J P. Biodiversity and ecosystem function:the
debate deepens[J]. Science,1997 ,277:1260-1261
Tilman D ,Wedin D, Knops J. Productivity and sus-
tainability influenced by biodiversity in grasdand e
cosystem[J]. Nature ,1996 ,379:718-720.

Hector A B, Schmid C,Beierkunnlein M C, et al.
Plant dioversity and productivity experimentsin Eu-
ropean grasdand[J]. Science,1999 ,286:1123-1127.
Kennedy T ,Naeem S,Howe K M ,et al. Biodiversty
as a barrier to ecological invason[J]. Nature,2002,
417 :636-638

Wardle D A. A more reliable design for biodiversity

study[J]. Nature,1998 ,394 :30.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Wardle D A. Experimental demonstration that plant
diversity reducesinvis hility-evidence of a biological
mechani sm or a consequence of sampling effect[J].
Oikos,2001,95:161-170.

Huston M A. Hidden treatments in ecological ex-
periments: re-evaluating the ecosystem function of
biodiversty[J]. Oecologia, 1997 ,110 :449-460.
Huston M A ,Aarssen L W ,Austin M P,et al. No
consstent effect of plant dioversity on productivity
[J]- Science,2000,289:1255.

Naeem S, TompsonL J Lawler S P,et al. Declining
biodioversity can ater the performance of ecosys
tem[J]. Nature, 1994, 368:734-737.

Tilman D ,KnopsJ ,Wedin D ,et al. Theinfluence of
functional diversity and composition on ecosystem
processes[J]. Science,1997 ,277:1300-1302

Hooper D U ,Vitousek P M. The dfects of plant
compostion and diversty on ecosystem processes
[J]- Science,1997 ,277:1302-1305

Pacala S, Tilman D. The transition from sampling
to complementary[ A]. Kinzig A ,Pacala S, Tilman
D ,et al. The functional consequences of biodivers-
ty: Empirica Progress and Theoretica Extensons
[ M ] . Princeton
2002 151-166.

Fridley J D. Resouece availability dominates and al-

Universty Press, Priceton,

ters the relationship between species diversity and
ecosystem productivity in experimental plant com-
munities[J]. Oecologia,2002 ,132:271-277.

Fridley J D. Diversity effects on production in dif-
ferent light and fertility environments: an experi-
ment with communities of annual plants[J]. Journal
of Ecology ,2003,91 :396-406.

Huston M A ,DeAngdis D L. Competition and coexis
tence: the efects of resource trangport and supply
rates[J]. American Naturdist ,1994 ,144 :954-977.
MacArthur R H. Huctuationsof animal populations
and a measure of community stability[J]. Ecology,
1955 ,36 :533-536.

Hton C S Ecology of invasons by animas and
plants{M]. London:Chapman & Hall ,1958
Gardner M R, Ashhby W R Connectance of large
dynamic (cybernetic) systems: critical values for
stahility[J]. Nature 1970 ,228 :784-792



6 PRA TACUL TURAL SCIENCE(Vol. 22,No. 06) 6/ 2005
[24] MaNaughton SJ. Diversity and stability of ecologi- ning biodiversity can alter the performance of eco-
cal communities: a comment on the role of empiri- system[J]. Nature, 1994 , 368:734-737.
cismin ecology[J]. American Naturalist ,1977 ,111: [42] Tilman D, Reich PB, Wedin D ,et al. Diversity and
515525 productivity in a long-term grasdand expriment
[25] Tilman D ,DowingJ A. Biodiversity and stability in [J]. Science, 2001, 294: 843-845.
grasdand[J]. Nature,1994 ,367 :363-367. [43] Downing A L. The role of biological diversty for
[26] Briand F. Environmental control of foodweb stru- the functioning and stability of pond ecosystem
ture[J]. Ecology ,1983 ,64:253-263 [M]. Ph D. Thess, Department of Ecology and
[27] Hector A ,Hooper R Darwin and the first ecologi- Evolution ,Chicago : University of Chicago ,2001
cal experiment[J]. Science,2002 ,295 :639-640. [44] Kasseen R,Angus B, Graham B , et al. Diversty peaks
[28] May R M. Will a large complex system be stable at intermediate productivity in a laboratory microcosm
[J]. Nature,1972 ,238:413-414. [J]- Nature, 2000 ,406 :508-511
[29] May R M. Sahility and complexity in model sys [45] , ,
tems[ M ]. Princeton: Princeton University Press, [J]- ,
1973.447. 2002 ,26(5) :589-593
[30] Yodzis P The stability of real ecosystems[J]. Na [46] , , ,
ture, 1981, 289: 674-676. [J]-
[31] Kaiser J. Rift over biodiversity divides ecologists ,2004 ,28(2) :240-245.
[J]. Science, 2000, 289: 1282-1283 [47] LawtonJ H.What do species do in ecosystem[J].
[32] Oikos,1994 ,71:367-374.
[M]. ,1993 1-5 [48] AarssenL W. High productivity in grasdand eco-
[33] , — systems: effected by species diversity or productive
[M]. ,1997. 1-67. species[J]. Oikos,1997 ,80:183-184
[34] , [49] Tilman D, KnopsJ, Wedin D ,et al. The influence
[J1- ,1999,7 (3) : 245 of functional diversity and composition on ecosys
249 tem processes[J]. Science, 1997 ,277:1300-1302
[35] Wilsey B,Potvin C Biodiversty and ecosystem func- [50] Bond E M, ChaseJ M. Biodiversity and ecosystem
tioning: importance of gedies evenness in an old fidd functioning at local and regional spatial scales[J].
[J]. Eocology ,2000 ,81:887-892 Ecology L etters, 2002 ,5:467-470.
[36] , , [51] , . :
: [3]- ,2001 , [J]. , 2002, 10(2) :
9(1) :1-7. 135142
[37] [J1. [52] [M].
, 2002, 10(1) : 126-134 , 2001 360-378
[38] : . [53] : : [A]. :
[J]. ,2002 ,10(1) :49-60. [C]. , 1990.
[39] , : 20-25
[J]. ,2003,11 (5) : [54] Sennhauser E B. The concept of stability in con
351-363 nection with the gallery forests of the Chaco region
[40] Loreau M, Naeen S, Inchausti P,et al. Biodiversity [J]- Vegetation,1991 ,94:1-13
and ecosystem functioning: current knowledge and [65] Pmm SL. The complexity and stability of ecosys
future challenges[J]. Science, 2001, 294: 804- tems[J]. Nature, 1984, 307: 3221-3226.
808 [56] Tilman D. The ecologica consequences of changes
[41] Naeem S, TompsonL J, Lawler S P,et al. Decli- in biodiversity: a search for genera principles[J].



6/ 2005 (2 6 ) 7

Ecology , 1999, 80: 14551474 Ecological Applications,1991 ,(1) :289-302
[67] Tilman D. Biodiversity: population versus ecosys [60] Gufu O, Oler V, Nils C Relationships between
tem stability[J]. Ecology, 1996, 77 :350-363 biomass and plant species richness in arid-zone
[58] Loreau M, Naeem S, Inchasti P Biodiversity and grazing lands[J]. Journal of Applied Ecology,
Ecosystem Functioning: Synthesis and Perspectives 2001, 38:836-845.
[M]. Oxford:Oxford University Press,2002 [61] . [M].
[59] Ewel JJ, Mazzarino M J, Berish C W. Tropical ,2000. 120-151.
il fertility changes under monocultures and suc- [62] , , .
cessona communities of different structure[J]. [3]- ,2004 ,21(8) :16-19

Species diver sity ,community stability and ecosystem function
——extenson of the continuous views
WAN G Chang-ting' , LON G Rui-Jun*” , DINGLuming' , LAl Dezhen® , L1 Youfu’
(2 Northwest Plateau Institute of Biology ,CAS, Xining 810008, China;2 Grasdand Sdence College,
Gansu Agricultural University , Lanzhou 730070 ,China;
3 Grasdand Station of Guoluo Prefecture, Guoluo 875000, China)

Abdgract :Before 1970s, ecologists believed that more diverse communities enhanced ecosystem stabili-
ty , preferring to discuss the relationship between species diversity and ecosystem stability , andin re-
cent twenty years the relationship between biodiversty and ecosystem functioning has become the core
of ecological and environmental science Productivity not only have been influenced by diversity, but
also afected by others which influenced productivity. Several key advances have improved for this
guestion and contentious views were extended increasingly. 1) Different spatial scale perspectives on
the relationship between biodiversity and ecosystem functioning have been highlighted 2) Different
temporal scale pergpectives on the relationship between biodiversty and ecosystem functioning have
been consdered 3) The studies were developed about the interrelation among non-biological factors
(grazing perturbation and soil nutrients) , species diversity dynamic and ecosystem functioning 4) It
isimportant to know if the resources were overexploited would lead to biodiversity losng and decrea
sng productivity of ecosystem

Key words:species diversity; productivity; stability; ecosystem functioning
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