@4 3 d K 49 13 2004 7
Cy
( 100029; 850000;
810000; 710075. E-mail: wdlb2000@yahoo.com.cn)
27°42 =40°57 ‘N, 88°93=103°24 ‘E, 2210~5050 m
, 2 6 C, 11 4 C,
3800 m, 6 3 C ( Pennisetum centrasiaticum, Arundinella yunnanensis
Orinus thoroldii) 4000 m , 4520 m. CO,
[} C4 3
] C4
Cs
) C31
C, CAM , c. Y,
CAM 12 Ca
Bl c,
[4 51
60°N Cs 61, ,
’ C4 ’ C3 4
C4 2,15~19 C4
8 9-12 , Ca
2000~3000 m C, )
4000 m ,
C, [13,14] [15] 34
C4 ’ C4 3~5 ]
) C,4 , , 60 24h
] C4 ] COZ
C, , MAT-252
) C, .
OBC(%) =[(R -R )R 11000,
Bl R R
, . PDB ,
C, (10)=0.2%o.
1 2
1999 8-~9 C
, Cs stC —22%0 ~ —30%  , C,
sBC —%%0 ~ —16%0 2%
Cs [21,
1290 www.scichina.com


mailto:wdlb2000@yahoo.com.cn




13

2004

7

1292

7.2

(

1).

31

www.scichina.com



49 13 2004 7 4 Fd K

(

C4 1
o ,
CO ,

4000 m
o

31 C, ,
C, , . ,
4000 m (
4520 m) C, , C,

( : 40102029)
© 40325002)

(G1998040810)

10

11

12

Ehleringer J R, Cerling T E, Helliker B R. C4 photosynthesis, at-
mospheric CO,, and climate. Oecologia, 1997, 112: 285~299[DOI
Sage R F, Meirong L, Monson R K. The taxonomic distribution of
C, photosynthesis. In: Sage R F, Monsoon R K, eds. C4 Plant Bi-
ology. San Diego: Academic Press, 1999. 551~584

Sage R F, Monsoon R K. C, Plant Biology. San Diego: Academic
Press, 1999. 1~596

Teeri J A. Interaction of temperature and other environmental
variables influencing plant distribution. In: Long S P, Woodward F
I, eds. Plant and Temperature, Society for Experimental Biology
Symposium No.XXXXII. Cambridge: Company of Biologists Ltd,
1988. 77~89

Solbrig O T. The diversity of the savanna ecosystem. In: Solbrig O
T, Medina E, Silva J F, eds. The Biodiversity of the Savanna Eco-
system Processes-A Global Perspective. Berlin: Springer-Verlag,
1996. 1~27

Schwarz A G, Redmann R E. C, grasses from the boreal forest re-
gion of northern Canada. Canadian Journal of Botany, 1988, 66:
2424~2430

Schwarz A G, Redmann R E. Photosynthetic properties of C4 grass
(Spartina gracilis Trim.) from northern environment. Photosyn-
thetica, 1989, 23: 449~459

Sage R F, Wedin D A, Li M. The Biogeography of C, Photosyn-
thesis: Patterns and Controlling Factors, In: Sage R F, Monsoon R
K, eds. C, Plant Biology. San Diego: Academic Press, 1999.
313~373

Cavagnaro J B. Distribution of C; and C, grasses at different alti-
tudes in a temperate arid region of Argentina. Oecologia, 1988, 76:
273~-277

Chazdon R L. Ecological aspects of the distribution of C,grasses
in selected habitats of Costa Rica. Biotropica, 1978, 10: 265~269
Rundel P W. The ecological distribution of C3 and C, grasses in
the Hawaiian Islands. Oecologia, 1980, 45: 354~359

Boutton T W, Harrison A T, Smith B N. Distribution of biomass of
species differing in photosynthetic pathway along an altitudinal
transect in southeastern Wyoming grassland. Oecologia, 1980, 45:
287~298

www.scichina.com

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

Livingstone D A, Clayton W D. An altitudinal clinein tropical Af-
rican grass floras and its paleoecological significance. Quaternary
Research, 1980, 13: 392~402

Ruthsatz B, Hofmann U. Die Verbreitung von C,-Pflanzen in den
semiariden Anden NW-Argentiniens mit einem Beitrag zur Blat-
tanatomic ausgewahlter Beispiele. Phytocoenogia, 1984, 12:

219~249
y . C4 . .
Cy4 . , 1997, 17: 350~363
. Cy . , 1993, 29(3):
221~240
) . Cs CAM
, 1986, 2: 171~178
) . C; C4
, 1990, 1(3); 237~242
C; C4

, 1997, 17(2): 113~123
Bender M M. Variations in the **C/**C ratios of plants in relation
to the pathway of photosynthetic carbon dioxide fixation. Phyto-
chemistry, 1971, 10: 1239~1245

, , . e
. , 2003, 23(5): 573~580
Teeri J A, Stowe L G. Climatic patterns and the distribution of C,4
grasses in North America. Oecologia, 1976, 23: 1~12
Teeri JA, Stowe L G, Livingston D A. The distribution of C, spe-
cies of the Cyperaceae in North America in Relation to Climate.
1980, 47: 307~310

(NECT) C4
. , 1999, 44(4): 245~249

Beetle A A. Distribution of the native grasses of California. Hil-
gardia, 1947, 17: 309~354
Collins R P, Jones M B. The influence of climatic factors on the
distribution of C, speciesin Europe. Vegetatio, 1985, 64: 121~129
Baker H G. Sources of the naturalized grasses and herbs in Cali-
fornia grasslands. In: Huenneke L F, Mooney H A. eds. Grassland
Structure and Function: California Annual Grassland. Dordrecht:
kluwer Academic Publisherse, 1989. 29~38
Doliner | H, Jolliffe P A. Ecological evidence concerning the
adaptive significance of C, dicarboxylic acid pathway of photo-
synthesis. Oecologia, 1979, 38: 23~34
Ceiling T E, Harris J H, Macfadden B J, et al. Globa vegetation
change through the Miocene/Pliocene boundary. Nature, 1997, 389:
153~158[DOI

Cy/Cy

[ ] [PDF]

Huang Y, Street-Perrott F A, Metcalfe S E, et al. Climate Change
as the Dominant Control on Glacial-Interglacial Variations in Cj
and C4 Plant Abundance. Science, 2001, 293: 1647~1651[DOI
Long S P. C4 Photosynthesis at low temperatures. Plant Cell Envi-
ronment, 1983, 6: 345~363

Pyankov V |, Mokronosov A T. General trends in changes of the
earth’s vegetation related to global warming. Russian Journal of
Plant Physiology, 1993, 40(4): 443~458

Pyankov V |. Cys-species of high-mountain deserts of eastern
Palmir. Russian Journal of Ecology, 1994, 24: 156~160

Hattersley P W. The distribution of C3 and C4 grasses in Australia
in relation to climate. Oecologia, 1983, 57: 113~128

Long SP, East T M, Baker N R. Chilling damage to photosynthe-
sisin young Zea mays.1. Effects of light and temperature-variation
on photosynthetic CO, assimilation. Journal of Experimental Bot-
any, 1983, 34: 177~188

Steve P L. Environmental Responses. In: Sage R F, Monsoon R K,
eds. C4 Plant Biology. San Diego: Academic Press, 1999. 215~249

, 2003, 48(13):1458~1464

. ).
,1984. 1~11
(2003-12-16 , 2004-04-30 )

1293


http://dx.doi.org/10.1007/s004420050311
http://dx.doi.org/10.1038/38229
http://www.scichina.com/kz/0313/kz1458.stm
http://iisvr.scichina.com/build/news/qye.asp?u1=iisvr.scichina.com\protect\2003\kz\0313\kz1458.pdf
http://dx.doi.org/10.1126/science.1060143

	青藏高原高海拔地区C4植物的发现
	旺 罗①  吕厚远①  吴乃琴①  除 多②  韩家懋①  吴玉虎③  吴海斌④  顾兆炎①
	关键词  青藏高原  高海拔  C4植物



