F=REE|

Disciplinary Development

Il 3l A 2 F o S A % L

X R AR G S L -

*+Fm

77 ) 5%

5% F

(FERFREDHF T LE 100093)

WE ARAERMD RN LA £ WA VEEIE SN &%

LB A e

. RBAHP

BRERNEREEGEDANGOER BEXR 2T RS EMEHMERER

R HTMBENEDENEA TR ES ARG TR K,
BIENIENEHUERESRAS R AHER

Tk 7 A 0 P AL R T BRE AR LA A A R
mﬁ%%é%y#ﬁé*%%ﬁ&&&&mﬁﬂ%i%%ﬁ

Ttk o B0 0 T H R R AR SA
e A RN H R, 6 REAELS

RAHHMANLNEFR

LB B R 7k AR

REAR, WHAHEEAMMESRAAMAEN S HES 2R NI RN, K

REHEHESRZEE AR

W0y & AR K&

TR ek & N C e i 2 g

EMSHERAREMAREFRNATREMEL LW,

KR A, MR SRS, B

DOI:10.3969/j.issn.1000-3045.2009.04.006

£ £
(RPN S
WL ZE A F0
KRy OEE
i, B
w25 A 7S &
S 11 D) He i
M. 4
BR 8 A0
) 2 R P
%5 8] 43 A1 A%
G NS

o 35 8 5 R
JR S SRR DI . Tl AL
W B0 T 51 2 Y L BROF 4 R L R

* B MRS UL EI B #5.2009 £ 6 B 30 B

i

s Jmy AC AR Sy B R Y AR A Ay 2 e I )
A B9 22 ) Rt n T BT R A Y PR T
T AR Y B i s AR A AN A ] G R Koy
A DX e A AR 8 T A BACRE 9 5 A A 2 AR 1
g, JaAh T, AR AR Z AR A iY
TR AJEAT NZEUE S Z /TS 1 000 1%, T R 2k
PR AR 10 15, th T2 A WAl s 2Rt
('] 308 o 4 B RN ) I B DR AR, — A2k
Wy Ao SIS A ) T SRR 3 B AR QI Y 2
Py AT SR R e B R O R B R E
M9 A A A ERARAR AR T 52T A 2 AR
T AL Wi A= 25 Z2 GE Y S5 48 DI RE FNAS AE
P T LA R 5 e B A= 2 AR o AN ek o g
A2 2557 b IR 55 59 D3 e DA M A2 78 R ge Xt

2009 4 - 24 % - % 4 &7 IEEEA



HREE |

Disciplinary Development

AR RS TR, PR, A ST A
AR 2 W) Z2 R R 1 S ) L N AR ) 22 R E
S A AR Ak 1 T N, 3 N RH YR 2 AL AR 2 1R
TR R | AR A ARAES RS )
e RIS P, S B o AN et PR Ak A= 25 ™
At FI1 IR 55 T e PT 4R £ 11 OC B,
1 EASMHARHRE
1.1 SEELESEWSHFME

HLBER B ZAERIAE Y S A )
SR il b P 11 32 2 2H RS 4, S H T A BRI
AT T HIAZ O R B A A A 2 JmU A=
R — DB R, gt EiA g
01, 5 Ak 114 I R R S8 W A SR o A AR ) 22 R
P Je n FEBEIR A M, ARASE ] L]
Wy Rl Rl RS T B, HESE SC R AP A TT B ALk
RS AR A K 4, il T Y R AE T A 1R B
Ty T 22 5, S Az AR A 2 v W 4 A ] 11 FH
VE o Ak T 558 19 A [7) 25 1 o 25 52 i
B RI2F AR AR SR AR W B AR EAR
JH LA K Tl Z2 R PE 3t O A AR 2 i B4
Fh K o iy B IE I AR 22, B a0 Y XU ZH
I A G < e Ll e S 30 AR A 55 R
b A, v G 4 AR [ RE AT 328 T BE R
(A DR SRS PS AR VA N (2 LR o8 r 3o Bl =g
TER L | ARG 3P X, o 21y 43 4R, P34
ol 7 388 T U 2L ) PR 8 T G N, 3 By
B iy b 28 4 1) B i £ L AR S AR 1R
38 Ak AR P 10 T S I 3 i B 4 1
MY L5 A R RE ,  HE T [H] 422 1 22 i) - S 2= 4
- A Py R S R R A S R SR A IR S P A
[EE 011 575 S (N PO R W (7S] - D /R R RS L I DIVA
SSRGS B T AR AR,

Tl BT 5 B ke i e B AR ) A B —
J7 8 8 52 A AB A i B2 53— J7 Tl X3l
EOR Y/ R DEe R AN I S ICTE 20 o S| e s s S
ol 252 3 42 TS I A 7 X 0 B P AR, 32
A A5 A 72 P 1 By ol R % TED IS A 3 v, B
A i A S AR Y S R DA RO BT ik

YA 2009 1F - 5524 % - 55 4 H7

TR Y, —EREE b, A N AR T A
FA e AT AT LA A 1) T g A5 S R AT R
Hiby 3T F Bl 35 3G W AS b 1 A SR A, A5 DA AR AR
FUBEHE Ll Un A Ase AR 52 J5 1 Fl 43 A1 9 1] 1] v
2 BE BOE VEIR T 10 RS o R A AR G A A AR 1B
PR G N = 2R I Sy A S 1 A T iR
P3G I LA K A ] 5 40 OC FR 1 A8 Ak I Ay — 2k
AE L AT LA o R R R M L REAIR R
BBl B 158 VL 58 |, 32 v LT Bk o SR AR A A
PORSW (73413 /-4 D PSS ER A S N I BANITTR
SR A A TR] OC B i AR AR L K A W) 2 R Y
Tk o I3 AMAS R SoAs IX 04 A= B Xk Sofe 22 A i)
OB E RO 52 PE SR AS W Y, A 5 1 4 A
Gy AT RS JR) K HE BRUAE o A W A I R A R sk AL
il ISR IG AN 1 AR B T A 4 22 A A AR Ak 1Y
MEE PR, FRATT Rk T ORI AR AB R TE SR
A= W A a7 A R A A 22 A A R A TS AR G
WA A AR Y R A R TT BB O, 3X T BB 2 1
A BRAS A XS Y OB, U AR Y M A T 42
BRAZA SN T — U A, ) g g A A
A9 B 77 B ke T R B AU ABE AR AT 8 JE R 4 M
P R H Az B ARe A DA AE B SR AR TR BE T
1.2 £MEHEESESREIEE

U 10 APk, M ERESES RS
UIREM KRR B I AR AT — D R A
ARtk R R E ARG R B 5]
ATz S BRYN AL &I e iy A= 9
RS AR RGEERIE R LI UIIE L
Bt s N TEZES TR A 2
AR X A= 3 2R B8 T B8 52 W 1 S5 45 S Naeem
S NAE 1994 AEBEAT I A2 354 (Ecotron) 31
B X ISEAT A A 1 AR AR S R A
& R 5 WA 9 )1 ;Tilman 55 A 7E Cedar
Creek HoHl EHEATIHUSEIGZRI], PFh AR M
XFRE VR B9 HRBT ) AR A T AT 25 B 52 ] A
IT7E 1996 &£ 4T By Bl Z2 AE Pk -4 77 Iy n]
ENES A S TSR R NS S s S 7/ i L2
FEVE S & G 48 7™ ) AT e B2 VR 1) A7 7 IR RK



[ MHpESREREVESHENSBEEUNELSHE |

WA AB U s Naeem 32 FH T 17 SE 56k BT 52 )
M SRS RGIBERL AR, 4R KY,
DI RERE N W B RO R I, B A AR 1E] D BE AR AL
HYFR GElal, A=W b B i — BOvE, S Ey
OB ABUE s TE BRI B9 B Rl b R R A ik
N Ry ¥y 5t B AT AS [ A 0 ) b = R Y R
PO T S, 4 SRt s R R B W) ) T
& DIRERER Ay A AR, L, 2
BERE Ry 2 > 59 2 w5 BEAR XS &R GE U RE
PEAERE i, T A 2 S
FERRGUIGECHRDIS b WIRAG T A
PEJR, EA R NS R AL ZS R G 24 AR
RV Z AR TE S AR YR S AR B AT L A5 D
PR RS AR E TERE A B S (DI RERE TR
Z2 AR B B Tn T 3 B P oK S B ARE
FH T A R D) BT A M SN 7 AR BT

IRE R R ER R AR RS YIRER
WE B2 HRTIRA TS RS2 TR n A=)
ZAEE S AT RS UIREZ MY 5 R E A BR
AL TS BT 2 AT AE S AR 4y 5 U R IX R BULAE 1Y
KANBEYESF, EfmflJr &2, 548, Bl
KT Y ZAEPES A 3 R GURAE 3R 2 [A] /Y
KR LU AW Z R PR I ) AR S R SR X R
g A2 A ) S At 45 D TAT B E 5 AR A AR il A5
[a], ATV IR RBE H T AESRS
IREM AL TEZ RARE B 5 AW Z e
ARARAH S, X B ST TE AN [R] Y 15 [8] A1 == 18]
OB b — B, AR R S R W A
Wy 22 RE PR B H: 5 il b AR 25 ZR Se DI RE 2 TR Y
oK Fr J A BRAS A AR A8 22 ORI ZE I i 1 E 5T
I,
13 it ESFRENRIETHHRE

it b A= 285 5 B8 %) AR AL Al i N B TR B
AT XA AL A 7 A — AR A 3E N FIE U
BBRZEONE Y, A R A R AL BE A 18 i A= 7S R B
B Ve A e, I8 4 AR 3 AR g T AR R S
(DRZEAE ) , A B2, Ui 2R A= 35 7 8 14 i it
AR TT 5 R BRAG, I8 A A28 Rkt

A AE ARG 7 A A S s O JRIE ) o A fige s
1B T 855 T A% J5) A0 28 AN ASC AT L 4 5 i A 4
SCEAE Ik A2 il M 2R 2R R 429 GPP, ik 7]
DL i A A S AU 0 o | K B
HE U i 3 fir A ] 25 o B AR S R BTG
GPP., A AL B2 VA5 T L 78 S e ] P o] 3+
B P 7= 2k R CO,, MHIF A HEMARAR -
TN A SR PR Sy e A 0 R X iR R A A R
B — 5 3 N PR, 3 A I N7 1 2 A A
] 7S Al R4 R AR 102 357 Bili b C A8 B8 14 5201
IR o B O R o A A W 3 I PR B AL, F
B M A IR R, A LU LRI UG . (1) 8
Wy AS R BRAE 5 (2) K or BRI RIS 5 (3) 3K id
TS (4) A2y ad PR BRIE

AR AL AN AL B AR T A2 M
SR I AT A3 A e AR A ) B T 2H R L T 2
A CHE TR B m B A | R R OK o3 A0 R 43
AT B TA] 42 M 5 e = SRR ), AR )
I AR A A R GERAE B B A O B AR S
Z2 4¢ ] BE 18 4 R S i T R CO, IR I RE
TS5 A A W0 Bl 2k 42 Xk A A A A A H g
I R IR O A R e AR A
A A ] 42 A M i L T R T 1) B B )
5, s B 55 A A A 25 B A Bl M A= A B
G A HIRZ IR o O T Bl b AR 25 2R GEARAE R X
ARARA I B E I 2218 T AR A,
B EAE Ny 1 38 B AT I il 18 AR T — i
N, R3S R SRt TR A BRAR W 5K
BaEALG , A1 Ay Ji 8 T v X i B e 9 A2 0 280 17 R
T XA I A P AR R 2N, AT A2 25 B BE X R
g A0 2 g 7 AR A SRR T (LS 6 0L 2
SR, A TS R Gr i i 2 e B A R IR
SN EE N BRSO AR B0 P AR
X FR G ] AR AL B W AE B R B S A T
AE AR o X BB 45 2R i A i 2 MR PR AR 2 AR
25 2 AU i Al MR RS2 56 e R g AN (R A
e AT W EEAE AN [R) B Bl M A= 2 AR g 2 AU Py
AT R SLBG T 5T 55 41 AAE R WIT 5EAR 2 2%

JVARR NI N: (8

2009 4 - 5 24 % - % 4 17 IR



HREE |

Disciplinary Development

JEAEY ZREVE X A R G S W R R 1y
SEN 4SS ISR X Ty T Y .
2 ARFBHAZE

(1) A8 [ Py A1 2 3 T X e 28 b 5 4
YRk AR S AT REYIEELL X
Az 35 FR B 0 A AR AR S AT DG FR 43 AR
TR E Y AR Z 53X 3 PO R A LSS
G o TRATTLANUG 7 | A AR AL 5 R 19 FE 9% 45
) B A= 1) Z2 R VE 0 OB AE 22 R AR 1 52
HHAEB RGN DI RE IR ETE, EAHIE A Y
Zo A R T R U 5 Bl 9 A 3 R G R R AR
I 5

(2) LAFE I AIF 5 22 45 v A6 38 pY s i) 52 56
VL R A6 28 Bl i b EAT iy R I e 8T g WY Ak
PURTIUR T SR TR = 82 N 05 = g 5 L N
11 A2 4 22 B A U8 A R0 T A 45 ) SI2 56 AH 45 S
MBS PR3 =, 33 AN ) A8 O R 5T
A= W Z2 B PR RN Bl b AR S B e R A ek AR Ak 1
3 -5 RS AL 5

(3) LIAEMF 0 5 R AE S R G A DY)
Z2 R X A AR AR 1 W N T X A 2 FR GE A
A= W) 22 B PR X A AR AR 1Y S N PR A 2 A5t
RO A 7 =

(4) DAAE A WF 5838 3 2 AAUOC AR S A&
e 1) Y T RE A B R A S AR AR AR 1 i B
M7 2800 T AS [R5 35 2 (A2 35 o0 il 35 AT
23 AN EA Z 8 AH B AR DG &R anf ik
VAR (7SR EA IR IR

GHXtHh EABRGE RETERZ , XTHL T
ARG UL M b -Hb T AR W B AR B FH 5%
E QR T
3 MEEEMESHEENMESREEN

FIRESEZTHUHAROEIL

FEE L, EMESRELHE,
BIH AT E A R SR T
BRI A AZE T, Rl 20 4052k
P T G T s ke 1 1 7, AR ) 22 R R

WEVZE 2009 F - $F 24 %5 - H 4 8

ke, RHARES RGO ENMET
B, IF B 3 R A A AR S AT
A RS R R . AR T TR SR T
PR R BT 26%—36%10, AR AR
1z A] G Al 453 PN 52 7l b XY R 22 B0 g ks
S3An DX AL, SR, BT sl s A, 3R AE
S S A EZRETE LR U SRR S
5 AR AR AR 10 AR OC F& T T Y BIF 5 AL JT 7%
J& T RRUN AL 3, il 75 F B AEAH 0 E BR &
VEFIR H h B2 TESRAS I, Bk Bk 3 3 PRI
FR i ECR AR AR AR S R e 2 A R A
W 2 REPE, S WE ST Bl M AR S R G M A R
Ko A R AR A 1 3 W R R T A T AR A
AL 2s , B X B AT o8 B, dt 1 7E 3% =
f= VAl iR BN S WA R/ A e S G R T AR )
SR e B AR 1 T B 5T I 2

FRAEXZAIE TR WL AR
A M@ EANF AR RS EA W
A AR A AR ] 9 R () Bt LR B S
LR R FE R ) BT R R S R AU
ARALE T I 25

ARARAE T AR B E I M . R TR
P NN o o A ol A o NI S e 2 ) O N T
BERR AR T, 2l N7 22 AR IS N R YR 2 A
AR 25 BFTE T B

¥ E YA AT G E 2
FEPEWTIE S5 A B S50 H g SR al I, £
B ¥ v E AW 2 AR AT B FR g il N R AR
BT 5T b E R R AT &

TE 3R 92567 & de Sz nd Sk il 2 iom
5 DL L7 A SR

(1)F B & & & Wy Fo &t K RE 2T 230
TAC Y 25 515 5 SR AT 50 A 45 T B Wy
b 0 A= 0y 2 T 0 A T 3 N ) SR 5 AR A Y AR
Ko A BR AR AR 19 385 R X SR 5 TR AR W R R A )
S 10 BE B B e RN B HH AT Sy X SR AR AR Y
A SRS N PE s SR A ER AR AT A AR B Y



[ BMESREREVESHEENSESTUNEESHE |

A AT 2 B HE A R b T Ak, R
TE BT B A BRAS AL 5 5% 081238 T L B4
W 14 52 A | RASE R R /N X A A AR Ak 1) 3
B

(2) 40 FF 4 7 ¥ By 2t A AE T AR BY ve B R
AR B . S R 2R s R A A A
6 s R BIL AR 5 A 7 A ok T Rl 2 4 22 ke T
AIE 7 A B WS TE B R 5 A AR AL TR 55 R
W A 7 BARTL ) K 7 Xob A0 A5 A 1 2 AL A 5
A AR A X A ) 22 A P R A M DX G e ) b
FhRE BN 25 B S 1

CYTPEAED ZHERPEZSREAAELR
TACH F T 6948 7 Y UL AR R AL S B
T ) 2o R S R R 1 e 2R ) A BR A
AR AR IE W 5 A 4 22 BE VR G 2E 25 R G DI RE XS
B WK ST RN K e (149385 %7 5 AN [) 25 77 1)
X X AR W 22 REVE B 25 R Ge DB IE I M 1
SN 5 37 5370 3R A2 ) M BR AK 24 5 2R %) % 4= BR
A Al B3 R

(4) R A& 5 R G AT AR T AL AT 3R
BRI GT AL AT v LR R R i
F14) 725 T UL TR R IR 42 DR 5 2 ) 22 R R 45 1
25 R G S A A IR B A 5 e
S I A= W 3 AR AE N X IR 5t 4 BR S Ak 3
i vp BT S #E B4
4 W EA
4.1 ERESREMNSEIZH LI

B e AT A e T A N G AN (XA [ v U
E) 5 $IL 0 05T (2248 75
Wi 42°02" N, 116°17' E), 284k & 50 (b 1
FBJEL 41047 E), i 96 &5 f)
(EAEu 37°37' N, 101°20" E) 255 J5iE 4
RYGENH S T RS R Gk T b 5 i
Sy, b g SR T 2 A8 A Bk AR Ik 22 B TS0 8
(GCME) - & [ iz 4 g 1k B 5 R i
AR 2 I TR ST 9 &, A4 1Y
oL R HEI G MR 4 R Ab B AR e S

42°42" N, 123°45'

N, 111°53"

BPEdi RAar, CITRE T WAL
T S5 00 AR 75 2R Ge DI RB A5 48 AR 19 I 5E o 7T
WY BT 2 45 SR 2 D A4 1 2 b 2 e 2 A
P B B IR RN B T A R AR AR T AR
LN SR BRAE JEA 14 S5 e Bl B s AR 1k
RN EWERESESREREEZ N
SR FABIWESE KA B T 5 AT 4 s A H 2R )
2R S AR 3 AR G R A R AR ARGE VL B9 N TR
RS AL MR B AR S RS R )
T At S (4 R s ae A

4.2 vhE Rk A & A BRI R 4%

(CForBio)

v ] 2R bR 2R g 22 R W 2K (http:
//www.cfbiodiv.org/) F 2003 4F 4 @B 7., i%
Do 25 2 FR I R AR AR 2 R G B 2 AR AR AL
AR U L TR AL N T 7 AR 2 A
P W A Hb, R 20—25 23 B A b
I3 B AR MR E o WYL [l T AR
Sl Y LR = 4 TS SRR AN b AR IR ST T 6
A5 O BRLAA DROB W I A | Sy R R AR ) 22 A
P57 B9 T AR AT (4 BE Tl | 7 330 B AR b 17
LA 1N 5 A= 2 &R SR AE PR T SO AT B T
6 7% 2R W) 22 PG PR TR AR I AR TS R G U AR
(AT 98

Y3 A E R B AR A B R BT A Y R
5T < Fe ] S i A2 7S R G X Bk AR 1k 1Y
mi B 5 AR IFSE T 2006 4E 78 E AR
| P b BR MR A B CE MR E I TR
Folr WL ) AR ) S T
a7 RS N B9 4 BRAS AL S0 Ab B IS AR A
O SEEG SRR AR SR N AT B A Y2k
SCEG A5 IR TP A R S B R AR A 25 &R o
B AN TR) AR DX T 2 AT 4 Ao o A=A A2 Ak B 1
L FIE VB A T AR G A R A | T S B S 6y
Tl b I R AN [\ A DX 2 4 o A=A AR AR Y R
B F N 32 VR AT SIS A B T8 2R AR AR X
A AE A Y 3 N LA B BRAR AR 3 R e gk Al (T
AE A X 2 R AL A Fg Wi 2 TS A

2009 4 - 24 % - % 4 17 IR



HREE |

Disciplinary Development

43 FEEYSHIEREERR

Fe 1 H A A E b A L A
(http://beta.cvh.org.cn) . M [FE T4 P b5 A
1 (http://www.cvh.org.cn) .+ [ A= 4 Z ¢ 1
15 B RS WA A w5 s B A = Al AE X
A HOV G R AL [, 454 T 18 ek | M
A 7 I % R 0T SR R AR I THT I AR B £R A BT
TE 53 BT A B RUBE | AR ) 22 R PR A A BR AU
AR ALK BT 4 i 87 RIS 87 ) B A PR 3R A
] e 5 e 1] 4 Aol 43 AT A J=y AL LA B A
AR AR XS P ] Az W 22 A T RE AR 1 T AR S
mia | Ay k2 [ B AR A A o R [ A= ) 2 A
P 52 SR STy

EFESEW

Sala OE, Chapin FS, Armesto JJ,et al. Biodiversity-

Ju—

Global biodiversity scenarios for the year 2100.
Science,2000, 287:1 770-1 774.

2 Sang W, Bai F. Vascular diversity patterns of forest
ecosystem before and after a 43-year interval under
changing climate conditions in the Changbaishan
Nature Reserve, northeastern China. Plant Ecology,
2009, 201:115-130.

3 Franks SJ, Sim S, Weis AE. Rapid evolution of
flowering time by an annual plant in response to a
climate fluctuation. PNAS,2007,104:1 278-128.

4 Bai Y, Han X, Wu J. et al. Ecosystem stability and
compensatory effects in the Inner Mongolia
grassland. Nature,2004,431:181-184.

5 Heimann M, Reichstein M. Terrestrial ecosytem

A 2009 £F - 55 24 % - 55 4 7

carbon dynamics and climate feedbacks. Nature,
2008.451:289-292.

6 LuoY, Wan S, Hui D, et al. Acclimatization of soil
respiration to warming in a tall grass prairie.
Nature,2001,413:622-625

7 Liu W, Zhang Z, Wan S. Predominant role of water
in regulating soil and microbial respiration and
their responses to climate change in a semiarid
grassland. Global Change Biology,2009, 15:184-
195.

8 Cox PM, Betts RA, Jones CD, et al. Acceleration of
global warming due to carbon-cycle feedbacks in a
coupled climate model. Nature,2000,408:184-187.

9 NiuS, WuM, Han Y, et al. Water-mediated
responses of ecosystem C fluxes to climatic change
in a temperate steppe. New Phytologist,2008,177:
209-219.

10 Wan S, Xia J, Liu W, et al. Photosynthetic over-
compensation under nocturnal warming enhances
grassland carbon sequestration. Ecology,2009.

11 Klein JA, Harte J, Zhao X. Experimental warming
causes large and rapid species loss, dampened by
simulated grazing, on the Tibetan Plateau. Ecology
Letters,2004,7:1 170-1 179.

12 Guo K, Hao S, Sun O, et al. Differential responses
to warming and increased precipitation among
three contrasting grasshopper species. Global

Change Biology doi: 10.1111/§.2009.



[ BMESREREVESHEENSESTUNEESHE |

Acclimation and mitigation of terrestrial ecosystem and biodiversity to climate change
Niu Shuli Wan Shigiang Ma Keping
(Institute of Botany, CAS 100093 Beijing)

Climate change has become a severe ecological threat faced by the present biological organism. Climate
warming and the changing of precipitation regimes have led to the change of biological organism's traits,
inter-species relationship, species distribution, and biodiversity, thus affecting the ecosystem function and
stability, with the biological organism as the main body, and consequently affecting human's survival and
society's sustainable development. This paper describes the progress of research in the response of biodiversity
and ecosystem function abroad and at home to the climate change. In combination with the problem existing in
this field, this paper proposes that China should use the leading academic thinking of the existing basic research
on climate change-biodiversity-ecosystem stability and feedback regulation, research method and research
priority, so as to entirely expound the mechanisms of interactions between biodiversity, terrestrial ecosystems and
climate change, which will provide scientific basis for reasonably using natural resources and adaptable
management, and pushing forward the overall development and breakthrough of the Chinese researches on
biodiversity and on global change ecology.

Keywords climate change, biodiversity, ecosystem, feedback, acclimation
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